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STRAIGHT TUBES.—The distinctive feature of this 
boiler is its simplicity, owing to the adoption of straight 
tubes, these, after lengthened experience in practical 
working, having been found to be thoroughly reliable. 
The advantage of straight tubes is evident. They can 
be cleaned and examined internally and externally with 


facility, which is essential in every boiler intended for 
continuous service. 

















COST OF CONSTRUCTION considerably lees than 
that of any other water-tube boiler yet brought out, 
owing to ite simplicity. 


LOW AIR-PRESSURE.—The air-pressure n 


ecessary 
with this form of boiler is exceptionally low, and con- 
sequently but small power is required to drive the fans. 
As evidence of this fact, on the official trial of the 
Torpedo Boat Destroyer ‘‘ Sokol” (built for the Russian 
Government in 1895) a speed of 29.7 knots was obtained, 
during three hours, carrying a load of 30 tons, the mean 
air-pressure being 1§ in. On the official trial of the 
First-class Torpedo Boat ‘‘ Viper” (built for the Austrian 
Government in 1896) a speed of 26.6 knots was obtained, 
during three hours, carrying a load of 26 tons, the mean 
air-pressure being g of aninch. These low air pressures 
are due to the large area of the air passages, but where 
economy of fuel is no object, the air pressure may be 
increased without injury to the boiler, even till the fuel 
is lifted off the bars. 


RETUBING.—Complete retubing of any boiler can be 
readily carried out without shifting its position, and 
any defective tube can be removed and replaced with 
rapidity. 


ARRAY?’ ENT OF FORCED DRAFT.—The air on 
its way to tne fire through non-return hinged 
doors at the sides and then completely round the boiler 
casing, thereby keeping the compartment and coal 
bunkers cool. This arrangement offers greater safety 
as compared with hinged dampers placed below the fire 
bars, where they are liable to get distorted through 
heat, or rendered inoperative by cinders preventing 
their closing. 





OUTSIDE DOWN PIPES.—As outside down eo are 
considered advantageous by some engineers, Messrs. 
ae & Oo., Ltd., are prepared to fit them if so 


USE OF SALT WATER.—Boilers, to be suitable for 
lengthened service at sea, must be capable of being 
worked with salt water, which may at any time be 
unavoidable through a leaky condenser. xperience 
has proved that the Yarrow boiler perfectly conforms 
to this requirement if a pun capacity of steam space 
is provided than would be necessary under normal 
conditions. Scale collecting on the heating surfaces by 
the lengthened use of sea water, can be more readily 
removed in this type of boiler than in return-tube 
boilers and with very much greater facility than in water- 
tube boilers having curved tubes. 


ECONOMY OF FUEL,—Exhaustive experiments and 
long trials under working conditions — beyond doubt 
that this boiler is second to none economy of fuel, 


‘whether coal, mineral oil, or wood is 


WATER CHAMBERS.—In boilers of large size the 
water chambers are frequently riveted up 80 as to avoid 
the joint at the bottom tubeplate. In this case a man- 
hole door is made atthe end of the water chamber, 80 as 
to gain access to the tube ends. 















Messrs. Yarrow & Co., Ltd., have the greatest confidence in recommending Boilers J this type for vessels of the largest 
size, or for land purposes where the space is limited, or the cost of transport heavy. 


CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTAGES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO 


Messrs. YARROW & CO. Ltd. Poplar, LONDON. 


TO WHOM APPLY FOR LICENSE TO CONSTR 
NOTE.—Messrs. Yi w & Co., Ltd, are prepared to give facility to Engineers in every part of the World to construct Boilers of this type. 
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THOMAS SHANKS & CO. 


UNION IRON WORKS, JOHNSTON BH, 


Telegrams: “Shanks, Johnstone.’ 


SPECIAL TOOLS. 


Apprentice Lathes 

(3 Classes). 
Axle Lathes. 
Corliss Valve Boring. 
Cylinder Boring. 
Vertical Boring. 


Barrow’s Patent Screwing 
and Turning Machines. 


Boiler Shell Drill. 
Boiler Back Drill. 
Tube Hole Drill. 


Furnace Front and Oval 
Hole Boring. 


Barrow's Patent Slotting 
and Planing. 


Armour Plate Planing. 

Armour Plate Grinding. 

Armour Plate Ripping. 

Ship and Boiler Plate 
Scarfing. 

Vertical Lathes. 

Pulley Boring. 

Cutting off Machines. 

Spar Grating Cutter. 

Crane and Rotating Ap- 
paratus for Forge dress. 

Transverse Arm Drilling. 





FOR ARMOUR PLATE MANUFACTURERS, 
SHIPBUILDERS AND STEEL WORKS. 











near GLASGOW. 





Telephone No. 5 (Johnstone). 


CENERAL TOOLS. 


Crank Shaft Lathes. 








Surfacing Lathes. 














Shafting Lathes. 
Slide Break Lathes. 


Sliding and Screw-cutting 
Lathes. 





















Railway Wheel Lathes. 


Horizontal. Boring, Milling 
and Tapping. 


Radial Drilling. 










Slotting Machines. 
Shaping Machines. 








V. & H. Planers. 










Table Pianers. 
Edge Plate Planers. 











Horizontal Bending Rolls. 
Vertical Bending Rol s. 


Punching & Shearing Ma- 
chines. ' 









Power: Travelling Cranes. 


FOR MARINE, LOCOMOTIVE AND 
GENERAL ENGINEER§., 2900 
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Stone Breakers & Ore Crushers. THE BOYLE SYSTEM 
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THE “BLAKH-MARSDEN” IS THH BHST. 3 VENTILATION FOR SHIPS ! ie 

— THE RESULT OF THIRTY YEARS’ EXPERIENCE, —— | $ ROBERT BOYLE & SON, Ltd., iE 

H. R. MARSDEN, Soho Foundry, LEEDS.|? 64, Holborn Viaduct, London, 140, Bothwell Street, Glasgow, Fm 3° 
ar Catalogues and.full particulars on application. 2519 








OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 
60 MACHINES OF DIFTERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN BNGLISH, FRENCH, AND SPANISH. 3181 


Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS, 


EMERY WH EELS. 














PRICE LISTS FREE ON APPLICATION. 


MITCHELL'S EMERY WHEEL CO., Mill Si., Bradford, MANCHESTER, 
sith g JOHN FLETCHER & SONS, 
(WILLIAM FLETOHER, 


a SS patent ny 
— SS sacwete MADE Sp 
— a 


Bole Proprietor). 
Telegrams: “Wants, Maxcuzerer.” Telephone: No, 2084, 
WHEELS &c PATHNT 


MACHINE-MADE 
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—_ FINISHED MORTICE WHEELS A SPECIALITY. 
Wruu. Fiercuxr'’s Patent Machine-Moulded Tooth Wheel, Fly 

wEAGLE FOUNDRY += Wheel, Rope Pulley, and Belt and 8 


r. * SALFORD. PE a gt rege 


advantages are attained : 
DESPATOR, GREATER EOONOMY IN PRODUCTION. Full information as to the manifold uses of the Pulsometer Steam Pump on application to the— 
AS SUPPLIED TO THE ADMIRALTY. 


EAGLE FOUNDRY, saron, MANCHESTER |_'¥/someter Engineering Go., Ld., wom, London, $.W. 


DAVEY, PAXMAN & CO., LTD. ENGINEERS & BOILERMAKERS, COLCHESTER. 


D. P. & Co.'s “Ecenemic” Boiler is one of D. P. & Co. are Makers of High-ciass Cornish, 
the best steam generators before the Public, Lancashire, “Essex,” Vertical, Locomotive, 
and it is being adopted very largely for “Economic,” Safety, Water-Tube, Marine, 


CENTRAL ELECTRIC LIGHTING STATIONS, and other Boilers. 
MILLS & FACTORIES, &c. 





‘an be supplied Bored and Above illustration shows the Pul ter aud Criton Pump as used for pumping water back into !ocks during drought time, 
Lrverrions the fol- Capacity per hour 120,000 gallons. 














~, MANCHESTER. 




















Boilers made up to 200 Ib. working pressure, 


ALL RIVET HOLES DRILLED. 
Od 6901 


CATALOGUES, PRICE LISTS, ESTIMATES, &¢., POST FREE. 


TELEGRAPHIC ADDRESS—“PAXMAN, COLCHESTER.” PAXMAN'S PATENT “ECONOMIC” BOILER. London Office: 18, Queen Victoria St. £6 


REF RIGHRATING 


ICE-MAKING MACHINERY 


wr OVER 3SS00 MACHINES SOLD, @ 


Of which over 500 are in use on board ship. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd. 


95, QUEEN VICTORIA STREET, LONDON, £.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. 
Tolograms: { «REQUISITION, LONDON: ONE OF OUR SPECIALITIES 18 


(Sole Makers under the Hadfield System & Patents) 


CASTINGS or FORGINGS speciatty apapte For 
Lo- THE WEARING PARTS OF ROCK-CRUSHING MACHINERY, &c. 


4 ee MINING DRILL STEEL 
“A STEEL CASTINGS OF EVERY DESCRIPTION. 





Johannesburg Address: DAVEY, PAXMAN & CO., Ltd., P.O. Box 
2037, 23 & 24, Steytler’s Buildings, Johannesburg, South Africa, 









































January 6, 1899. VOL. LXVIL.j 


ENGINEERING. 








SOUND SIGNALLING AT SEA. 


TuE important question to the captain of a ship, 
of ascertaining the position of a coast, of reefs, of 
the entrance to a channel, or of another vessel, 
during fog, or other obstruction to direct observa- 
tion, has recently been investigated very com- 
pletely, and on original lines, by a French engineer, 
M. Emile Lacoine, who now occupies the important 
official position of electrical adviser to the Otto- 
man Government. The problem to be solved is, 
by what means dangers arising from conditions of 
the nature referred to can be avoided, or at least 
reduced, by providing a method of ascertaining 
very approximately the position of a coast line 
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or of a neighbouring vessel. It is quite unneces- 
sary to insist on the importance of such investiga- 
tions. 


Several typical cases may be examined. We may | 
| that is to say, in the centre of the channel. 


first take that of a ship entering a fairly open 
channel (Fig. 1). It is assumed that signal stations 
are established on each side of this channel at the 
points B and T, where sirens are installed of such 
a character as to produce intense sonorous signals, 
of different qualities, or of different wave lengths. 
For example, B might be a siren emitting the note 
do, and T a whistle, giving the note mi; it would 
be clearly impossible to confuse these two signals. 
It is also assumed that the two points B and T 
would be connected by a submarine cable that 
would allow, not only of ordinary communication 
between the two stations, but by the means of 
which, and with suitable instruments, the different 
notes from the two sirens could be emitted simul- 
aneously. 


This feature constitutes one of ‘the original! 
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details of the system proposed by M. Lacoine. 
Sound signals at sea during thick weather have, of 
course, a special value in indicating the presence of 
danger, but they afford no means of announcing 
the distance from such danger. M. Lacoine, who 
who gives the name of ‘‘ phonosphore” to his 
apparatus, provides for such a case as was just 
referred to (Fig. 1), that the varying notes of the | 
signals placed on each side of the channel, should 
be sounded simutalneously and at fixed intervals 
of, say, one minute, Under these conditions, 
supposing that a vessel, A, Fig. 1, enters the 
channel, the captain would hear at 60-second 





intervals the siren B, and, somewhat later the 
whistle T. He would immediately know that he! 


Fig! 
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was out of the line of the channel and must alter | 


his course until both notes were heard simul- 
taneously. When this took place he would know 


| that he was at an equal distance from each signal, 
A} 


special marine chart would give him the angle of 
the line DD, with the meridian, and he would 
then be able to follow by the compass the proper 
direction. Moreover, if he lost his course he 
would be informed of the fact, minute by minute, 
because the signals would cease to be simultaneous. 
It is evident that the case we have described, assumes 
the possibility of connecting the two signals by a 
submarine cable, so as to secure absolute syn- 
chronism. 

The conditions are obviously widely different in 
the case of two lightships moored at a distance 
from each other. Here any reliable connection by 
an electric cable would be impossible, so that the 






| between the points B and T. 





application must be made in another manner. M. 
Lacoine proceeds as follows : Suppose two signal 


ships moored at the points B and T, Fig. 2, 
each being furnished with the phonosphore 
apparatus. It is first necessary to ascertain, which 
can be easily done, the length of time, in seconds, 
that is required for the sound emitted at T to 
travel to B. For the sake of illustration it may be 
assumed that this period is eight seconds. In this 
case it is not necessary that the notes of the two 
sounding apparatus should differ; in fact, it is 
preferable that they should be identical. At 
intervals of 60 secunds the phonosphore at T gives 
out its note, and this is instantly answered by B as 
soon as it is heard at that station, that is to say, 
eight seconds later. If a vessel is following the 
line D D the two notes would be heard on board 
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with an interval of eight seconds between them, 
the period required for the signal to travel from T 
to B, assuming that the ship is on a course midway 
When T signals, the 
sound will be heard on the vessel a certain number 
of seconds later, varying with its position on the 
line DD. This number of seconds may be called t. 
The note from T requires eight seconds to reach 
B; if B replies immediately, eight seconds will be 
required to reach the point A because B A equals 
TA. The sound from B will therefore arrive 8+¢ 
seconds after that from T, and the difference of time 
in hearing the two notes at A will be 8+t—t=8 
seconds. In this case it is necessary for the - 
to be supplied with a seconds’ chronograph. Wit 

this instrument the actual difference in time 
between the two signals can be recorded exactly ; 
if it be eight seconds, then the course is on the line 
DD;; it will be greater or less than eight seconds if 
it is one side or other of this line. It is evident 
that the vessel, with the indication thus afforded, 
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can be steered so as always to keep in the line of 
the channel. 

The foregoing problems have assumed the most 
simple conditions, in which no obstacle exists in 
the channel ; if any such obstacle does exist, there 
are two courses open : 

1. With the phonosphores B and T connected 
by a submarine cable and signalling simultaneously. 
Sound travels at the rate, through air, of 334 metres 
per second ; to facilitate our explanation, this may 
be taken at 300 metres. On a chart of the channel 
draw circles, from T as a centre, at intervals of 300 
metres ; similar circles should be drawn from the 
centre B (see Fig. 2). The points of intersection 
on each side should be numbered from 1 to 10, 
&c.; the circles having the same numbers will 
evidently intersect on the line D D. If the points of 
intersection of the successive circles are connected, 
as shown on the diagram, continuous curves will be 
formed, and on each side of the axis D D there will 
be a series of hyperbolic curves having their foci 
at B and T. ‘The captain of a vessel passing 
through the channel and hearing the two signals 
(emitted simultaneously) one after the other, can at 
once ascertain his course, and will know, therefore, 
how he ought to steer in order to follow the line 
DD. If there exist, at any part of the channel, a 
fixed obstacle, M for example, on the curve 4 B, the 
captain will know that he ought to avoid this 
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particular course and take another direction. 
Special charts render the navigation easy. 

2. The second condition is with the phonos- 
phores B and T, not connected electrically, and 
signalling at a fixed interval of time. 

This interval it may be assumed is, as in the 
previous case, one of eight seconds. A series of 
circles, as in Fig. 2, is traced from the centres B 
and T at distances of 300 metres (see Fig. 3). It 
is easy to see that if, for example, a vessel is at A, 
it will hear the signal of the phonosphore T, after 
a delay of seven seconds, since it is on the circle 
No. 7 of T. It would also hear the sound from B 
tive seconds after emission, since it is on the circle 
No. 5 of B. But the signal will be audible only 
after a delay of 5+8 seconds after the signal from 
T, that is after 13 seconds, The interval on the 
vessel in receiving the two signals will therefore be 
13—7=6 seconds, and the captain will know that 
he is following the line 6 of the chart (Fig. 3). 
Similarly the various lines 1, 2, 3, to 15, 16, can be 
followed. 

The distance of a ship from a fixed point, known 
or unknown, can be determined in three ways ; of 
these two may now be considered : 

1. Fixing an unknown distance by sound signal- 
ling and response. Let T bea point from which the 
captain of a vessel wishes to know his distance. This 
point T should be equippec with a phonosphore, as 
well as the . vessel. the phonosphore A emits 
signals at regular intervals ; when these sounds can 
be heard on the ship the captain knows that he is 
more or less in proximity, and he wishes to 
ascertain the exact distance. The vessel signals 
with its phonosphore, and by some conventional 
method—the Morse alphabet for example, ‘‘ I want 
the distance.”” The station T would reply by a 
similar signal, ‘‘I will give it to you.” The vessel A 
will then give a short signal, at the same time 
setting its chronograph ; as soon as this signal 


reaches T the latter replies by a corresponding 


re-set, and consequently the operator can read the 
number of seconds that have elapsed between his 
own signal and the reception of the reply; for 
example, this may be 12 seconds. Half of this 
time would have been occupied for the signal to 
travel from A to T, or 6 seconds, and the distance 
would be 6 x 300=1800 metres. 

2. The determination of a distance by a double 
signal, in the air and in the water. 

The preceding solution involves two difficulties ; 
first, that the regular signals of the phonosphore A 
may be interrupted during the process of asking 
for, and receiving, the information about the 
distance ; and second, that the vessel must be pro- 
vided with a phonosphore of equal power to that on 
shore, which may be impossible in the case of a 
sailing ship, not having any steam. Under such 
conditions the vessel could only operate at rela- 
tively very short distances. The following solution 
overcomes these: it is not necessary for the ship 
to carry a phonosphore, or to signal any demand 
to station T. The distance can be ascertained 
without T being aware of the proximity of the 
vessel, and, moreover, several ships can find out 
their position with regard toT, either atthesametime 
or at successive intervals. The velocity of sound 


is much greater in the water than in the air, being 
about 1500 metres per second ; at least this figure 








When this arrives at A the chronograph is 


sound. 


At the station 


may be taken in round numbers. 





checked when convenient by experiment, the velo- 
city of sound through water may vary with density 
and other conditions. Speaking generally, if we 
call Va the velocity in air, and Ve the velocity in 
water, we shall have the following formula: 


x =e x =2 
Ve Va 
setae X 1 oe v7) mae. Ve=— Va 
=X(¥, Ve “Va x Ve 
and ¥ 
* Va x Ve 
xX‘= bd aa HF 
= Va— Ve 


By a similar line of investigation, it will be easy 
to astertain the position of a vessel in several ways. 
Instead of having only two phonosphores, T and B, 
producing two signals as has been described, and 
which serve to determine the lines of direction, a 
third phonosphore may be employed when the 
conditions are favourable ; the station T may have, 
for example, a whistle, the station B, a siren, and 
a third station may have a bell (see Fig. 4). On 
the special chart there will be marked the lines of 
direction with reference to the points T and B, as 
already described. The diagram, Fig. 4, shows 
these in full lines. Similarly from the points T 
and C, corresponding lines are projected ; these 
are shown dotted on the chart. These lines cross 
in pairs, and, if for example, the sounds from B 

















T a double phonosphore will be established, 
capable of producing at regular intervals two simul- 
taneous signals, one in the water, produced by 
striking a bell sunk to a given depth, and the other, 
a siren of the usual type. The point of absolute 
importance is that the two sounds should be emitted 
simultaneously. The necessary instruments on the 
vessel are a chronograph and a submerged sound 
collector, similar to the annunciator described by 
M. Chaye before the Congress of Electricians in 
1889, or any other known apparatus having the 
same purpose. The operator on the ship, on hear- 
ing the water signal from T, will set his chrono- 
graph and listen for the second signal transmitted 
through the air. The number of seconds that have 
elapsed between the reception of the two signals, 
multiplied by 375, gives the distance in metres 
between the ship and the station. 

If X be the unknown distance, e the time in 
seconds occupied in the transmission by water of 
the signal from T, and « the corresponding time 
for the transmission by air, then 

a, 

1500” 300 
The times e and a are unknown, but the chrono- 
graph records their difference m = a — e: there- 
fore 


=a, 


m= = — X = 10 - 305 
y 300 1500 1500 x 300° 
and , Pa 
X =m x 1600 x 300 _ ,, x 375, 
1200 


It should be remembered that it is not advisable 
to accept a priori, the exact transmission figures 
1500 and 300; but that these values should be 











8 T=10 «330+ 3300” 
A.C = 18980 -59407 








and T show that the vessel is on the full line 
No. 2B; it will be also found by the signals from 
T and ©, that it is on the detted line 2 T ; conse- 
quently it will be seen that the ship is on the point 
A, the intersection of these two lines. , 

The position ean thus be determined by the aid 
of two phonosphore stations B and T, because when 
the line of direction of the vessel is known, it is 
easy to ascertain the distance from one of the 
stations B and T, by one of the methods previously 
described. If, for example, it is known from Fig. 2 
that the vessel is on the line 2 B, and that by the 
determination of the distance it is found that this 
distance is represented by the circle No. 10 of T, 
then it is seen that the ship will be at the point A, 
the intersection of the line 2 B with the circle 10 T. 

The position can also be determined by means of 
the two posts, B and T, by finding, from one of the 
foregoing processes, the distance of the vessel from 
these two posts. This determination is facilitated 
by means of the concentric circles of B and T. 

The various methods we have described for deter- 
mining distances can be made use of by a vessel 
that desires to approach, or draw off, from a point 
on which a phonosphore is installed, because the 
officer in charge, by manceuvring, can at once per- 
ceive whether he is nearer or further from the 
signal. This facility is necessary in time of fog, 
in order to keep clear of a lighthouse or reef pro- 
vided with a phonosphore ; it is also useful to 
enable fishing boats to find their course in foggy 
weather. 

All the foregoing solutions are based on the 
supposition that the ship will remain motionless 
while the necessary operations are being executed 
to ascertain its position. It is, of course, usual in 











Jan. 6, 1899. | 


ENGINEERING. 


3 








foggy weather for the speed of a ship to be reduced, 
but even if this speed is as high as 10 knots, the 
displacement would only amount to 5 metres per 
second. This would be a small matter compared 
with the velocity of the sound transmission through 
air; thus, if the observation requires eight seconds, 
the ship at 10 knots will be displaced through a 
distance of 40 metres, which may he disregarded. 
The error, indeed, due to this cause would be less 
than the length of even a small vessel. As a matter 
of fact, the time of making an observation is less 
than eight seconds, so that for all practical pur- 
poses the ship may be regarded, at ordinary speeds, 
as motionless. 

In the open sea, two ships, furnished with phono- 
sphores, can, if approaching each other in time of 
fog, ascertain their distance apart. They can also, 
by means of conventional signals, communicate 
their lines of route. Thus they are provided with 
means of greatly diminishing, and even of avoiding, 
the dangers of collision. The method already re- 
ferred to, of ascertaining distances with a double 
apparatus transmitting sounds through the air and 
the water, will very probably find wider applica- 
tions than those suggested. 

If several vessels wish to enter a channel at the 
same time they can do so, by following certain lines 
decided on in advance. One, for example may 
enter by following the line 6 B, another DD, or 
another the line 3 T (see Fig. 2). Again, if one 
ship is entering, and another is leaving, the 
channel, they can inform each other by signal as to 
the lines they are following, and so can avoid all 
danger of collision. 

It may be objected with considerable reason that 
during a period of fog the transmission of signals 
through the air is modified by various causes 
which combine to upset the normal velocity of 
sound. Where this proves to be the case, all the 
preceding conditions hold good—with this altera- 
tion, that the air signals should be replaced by 
others transmitted through the water. It is, there- 
fore, advisable in all cases for the installation to 
comprise both classes of signalling ; it is evident 
that if the results obtained are in accord, the air- 
transmitted signals are normal. 

One of the most recent examples of the loss of a 
vessel during fog is afforded by the terrible catas- 
trophe of the Bourgogne. It is quite possible 
that this, with the lamentable loss of life that 
attended the wreck, would have been averted had 
the ship been equipped with the Lacoine apparatus. 

If, as in Fig. 5, a vessel has to navigate a pass 
with a width of only 300 metres at P P!; this vessel 
may reach a point A on the line A C at first, 
which would be according to the chart, about 
4x 330 metres from the coast; it would hear the 
signals from P and P! at the same time because 
the distances A P and A P! are almost equal. 
But in the case of a narrow pass like P P! it would 
not do to place the phonosphores at P and P'; it 
would be necessary to set them back to B and T at 
equal distances of, say, 10x 330, or 3300 metres. 
Thus, when the vessel has reached the point A, it 
will hear the signals at 9 seconds intervals, and it 
can then alter its course towards the entrance P P!. 
Its basis of rectification would be about 6000 metres, 
‘ which would be ample for all practical purposes. 

Let us now assume that the vessel has arrived at 
the point d, where the signals occur at 1-second 
intervals. If the phonosphoric posts emit short 
musical notes such as do and mi, it is easy to ascer- 
tain if they are separated, or are united. The least 
musical ear can without difficulty appreciate the 
difference of a fraction of a second. If B emits a 
do and T emits a mi, and if the two notes are 
received as one, then the ship will be on the line 
DD. If the do is heard a little in advance, the 
vessel will be on one side of D D, and it should 
alter its course accordingly. Thus in narrow passes 
the two phonosphore posts should be separated by a 
maximum distance of 3300 metres, and equidistant 
from the points P and P!; they must also emit 
distinct musical notes at precisely the same instant. 
The apparatus must be more carefully adjusted 
than for wider, and therefore less dangerous, 
channels. With but slight practice the ear of the 
operator can easily distinguish intervals of one- 
tenth of a second and even less, which corresponds 
to a distance of about 30 metres. At such a dis- 


tance the fog would. be quite abnormal to prevent 
the look-out from seeing the points P P!, which 
would, of course, be protected by lights. 

M. Lacoine’s system may be summarised briefly 
as follows: By means of special devices and of 





charts, on which are laid down hyperbolic homo- 
focal curves, prepared with reference to the sides 
of coasts, passes, reefs, &c., it is possible to deter- 
mine, during periods of fog, the course a vessel 
ought to take, to pass a dangerous piece of navi- 
gation, and at the same time the position of the 
ship can be followed and marked upon the chart 
for the whole of the criticalroute. It also provides 
for the entry, during fog, of any number of vessels 
through a channel without danger from collision 
or going ashore. The distance that separates two 
ships, equipped with the apparatus, can be recorded 
from second to second, so long as the two are 
within hearing of one another. The apparatus 
consists of sound signals, capable of emitting at 
determined intervals, similar or dissimilar notes, 
which, by aid of electricity, can be given out with 
absolute sychronism. These apparatus are to be 
installed on the coast at points sufficiently far 
apart. Similar devices, either partial or complete, 
should be installed on vessels, but those not so 
equipped, can benefit to a large extent, by the pro- 
tection afforded from the fixed signals on shore. 

In order to ascertain distances, without being 
obliged to resort to calculations, however slight, 
during the period of an observation, M. Lacoine has 
prepared a series of Tables which give by inspection 
the distances required, and also the time that would 
be occupied by a vessel in passing over these dis- 
tances, the speed being known. These Tables are 
calculated on the basis of a successive increase in 
speed from two miles an hour up to 40, increasing 
by two miles; it would rarely happen that the 
speed of ships, when the Tables are required, would 
exceed 20 miles an hour; but it was necessary to 
allow for the most unfavourable condition, that in 
which two ships are approaching each other at a high 
speed, and when the relative rate of approach would 
be equal to the sum of the two speeds. 


(To be continued.) 





THE LORAIN STEEL COMPANY’S 
WORKS, OHIO. 


By Rosert W. Hunt, Chicago. 


THE development of street railways, whether 
operated by animal or mechanical power, called for 
a specially formed rail—one which, in addition to 
carrying the passenger cars, would provide a suit- 
able surface for the wheel traftic of the cities, and 
at the same time permit the street pavements to be 
laid close against it. The ordinary tee rail was defi- 
cient in both of the last two requirements. This led 
to the invention of the Johnson girder rail. Natu- 
rally experience has caused its form to be modified, 
but for years it has been the American standard 
street rail, and, in addition, many thousands of 
tons have been exported from that country. 

The first commercially successful rolling of this 
type of rail was in the mills of the Cambria Iron 
Company, Johnstown, Pa. 

Their rapid introduction led to the organisation 
by the parties controlling the patents covering the 
manufacture of the Johnson Company, which estab- 
lished works on the outskirts of Johnstown, first 
for the manufacture of switches and crossings from 
girder rails rolled by the Cambria Iron Company, 
and later a mill for the rolling of the rails them- 
selves. The switch works were located at Wood- 
vale on the banks of the Conemaugh River and 
the mills on the Stoney Creek, both above the 
city of Johnstown. The latter location was chris- 
tened Moxham, in honour of Mr. A. J. Moxham, 
the president of the then Johnson Company. It 
has since been reorganised under the title of the 
Lorain Steel Company, with the following officers : 
A. J. Moxham, president ; T. L. Johnson, vice- 
president ; and P. M. Boyd, secretary. 

The rail mill was very completely equipped for its 
particular work, being of the two-high reversing 
type, driven by engines built by the Messrs. Gal- 
loway, of Manchester, England. Soon after the 
completion of the rolling mill, the historic disastrous 
Johnstown flood in the Conemaugh River occurred, 
by which hundreds of lives were lost, and millions 
of dollars’ worth of property completely annihi- 
lated. This destroyed the switch works. They 
were rebuilt at Moxham, adjacent to the rolling 
mill. The Johnson Company depended upon 
purchased blooms obtained in the open market ; 
but finally competition made it imperative that 
they should produce their own steel, which, of 
course, necessitated the erection of converting 
works, and the recognition that in the near future 





blast-furnaces would also be required. This led to 
a careful study of the situation in all of its geo- 
graphical and commercial aspects. Estimates and 
comparisons of costs of production at different 
points, including the freight rates on the assem- 
bling of raw materials, and the distribution of the 
finished products were obtained and compared, 
and thoroughly analysed. 

After an exhaustive study it was decided that 
the south shore of Lake Erie, offered advantages 
beyond any other district in the United States ; 
and, finally, that Lorain, Ohio, situated at the 
mouth of the Black River, 26 miles west of Cleve- 
land, was the most available point in that district. 
Its harbour was already improved, and it was the 
Lake Erie terminus of the Cleveland, Lorain, and 
Wheeling Railroad, onthe line of the New York, 
Chicago, and St. Louis Railroad. The ground was 
high and level and easily prepared for a manufac- 
turing site. 

Black River runs between high banks of shale, 
in fact, its bed has been cut in that formation, so 
that the existing depth of water already sufficient 
for the heaviest Lake ore vessels, could be main- 
tained at small outlay. 

The Johnson Company concluded to erect Bes- 
semer works, and move their rolling mill there, 
leaving the switch and crussing works and the 
electric motor works (which had been added), 
with the associated steel and iron foundries, at 
Moxham, the principal reason for leaving them 
being because all of those departments require 
skilled labour, and consume but a comparatively 
small tonnage of materials. Johnstown, owing to 
the long establishment of many manufacturing 
industries, healthiness of climate, cheapness of 
living, ‘&c., is a particularly favourable point to 
obtain skilled artisans, while the works at Lorain 
would be in a new labour district. Therefore it 
was thought best to transport the comparatively 
few tons of rails, &c., required, from the Lorain 
plant to Moxham, rather than seek to transfer the 
some 600 to 800 skilled workmen from Moxham 
to Lorain, or, worse yet, to secure new corps of 
mechanics. Of course the steel works and rolling 
mills would require skilled men, but of an entirely 
different class ; and as Lorain was near iron and 
steel districts, competent help could be depended 
upon. 

Seihietiog the future development of their 
business, and the certainty that its success would 
ultimately draw to the new location other enter- 
prises, the Johnson Company purchased about 
4000 acres of land lying on both sides of Black 
River, giving them a navigable water front of four 
miles. 

After reserving ample space for their own works 
and others which the future might bring, they laid 
out a town, having wide streets, a number of which 
were at once paved, good sidewalks laid, and 
ample water and gas supplies provided, while the 
drainage was cared for on one of the most advanced 
systems. Large numbers of comfortable and, in 
many cases, handsome cottages and houses were 
built ; a considerable percentage being erected by 
private enterprise. Schoolhouses and churches 
were built, and the place made attractive to the 
company’s employés and others. 

Ten miles distant at the point of crossing of the 
Lake Shore and Michigan Southern Railroad by 
the Cleveland, Lorain, and Wheeling Railroad, is 
situated the City of Elyria. The Johnson Com- 
pany at once secured a right of way, and built an 
electric street-car line, which is laid with heavy 
rails, and so well built that a schedule speed of 30 
miles, and in some places 40 miles an hour, is main- 
tained. As illustrating the energy with which the 
whole enterprise was conducted, this road was 
completed in 60 days. 

The land selected for the works and the town 
site were covered by a heavy forest, but such was 
the energy of those having the project in charge 
that while the first work towards clearing the 
land was performed on June 11, 1894, the un- 
paralleled feat was accomplished of making the 
first blow of Bessemer steel in the converting 
works on April 1, 1895; in less than 10 months, 
after the first tree was felled. During the same 
time, the rolling and finishing mills had been trans- ' 
ported from Johnstown and set up in their new 
locations and covered by substantial buildings ; 
in fact, the word substantial applies to all parts 
of the establishment. The site is admirable, the 
land being practically level, sloping gently toward 
the river. For a depth of 6 ft. to 8 ft. there is 
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THE LORAIN STEEL COMPANY’S WORKS, OHIO, U.S.A. 
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pig-iron production equal to che railroad freights | 
from the lake ; but the greater distance of the lake | 
from the coal and coke regions, to some extent 
offsets this advantage. The development and per- 
fection of bye-product coke manufacture, however, 
together with a near market for the bye-products, 
promise to revolutionise the situation. Based on 
this condition, the Johnson Company from the first 
contemplated the erection of bye-product coke ovens 
of some system, and provided the place for them in 
their general scheme. The particular type has not 
yet been decided, but 300 such ovens will be ready 
to supply the two blast-furnaces now being built. 
If the calculations of the company as to produc- 
tion costs are not far wrong, upon the completion 
of these ovens and furnaces, the Johnson Company 
will certainly be able to successfully compete with 
any other location in the United States, and seem- 
ingly in the whole world. The illustrations which 
accompany this article (see pages 4, 5, and 16) will 
help to explain the actual condition of the works, 
and their probable development in the near future. 








Fia. 4. Orr-Mrx1nc anp WerIGcHING MACHINERY. 


Fig. 1, page 4. Location of the Plant. —While the 
water in Black River is of sufficient depth for navi- 
gation, it will be necessary to widen the channel at 
certain points, and straighten some of the naturally 
abrupt bends. This work is well under way. There 
will be a depth of 20 ft., and a minimum width of 
400 ft. with 800 ft. at several of the curves. This 
will afford ample room for handling the largest 
lake vessels. 

Fig. 2, page 5. Excavation through Clay and 
into Shale.—Mention has already been made of the 
shale formation underlaying the location, and which 
plays so important a part in the works foundations. 
This is well shown by Fig. 3, which is from a 
photograph of one of the foundations while incom- 

lete. It shows the excavation through the over- 
aying clay and into the shale. 

Fig. 3, page 5. Plan of Blast-Furnaces.— The 
blast-furnaces are located on the river bank below 
the other works. Two are now in course of con- 
struction, and it is expected that they will both 
be in blast during April next. 

The ore will be taken from the lake vessels by 
the most approved ore-handling devices. That 
which can be immediately used will be sent direct 
to the working bins of the furnaces ; the surplus 
will be accumulated in stock piles situated between 
the river and furnace stacks. As required for use 
it will be loaded from them by steam shovels into 
dump cars, which will be run over and emptied 
into the bins. From them the ore, coke, and lime 








will be taken and weighed by electrical machinery, 
and deposited in the 8-ton skip in which it will be 
hoisted to the furnace top, and there charged by 
machinery, which, as well as the ore-mixing and 
weighing plant, is the design and invention of 
Max. M. Suppes, the general manager of the com- 
pany. 

The mixing and weighing arrangement is shown 
by Fig. 4. Owing to the nature of the ground, 
the skip pit could be sunk so much below the 
general level that the ore bins could also be carried 
down on their front face. Between the level of 
the bottom of their chutes and the top of the skip 
is suspended an electrically driven carrier ; this is 
connected with the weighing apparatus on the car 
platform. The movements of the car, the opening 
and shutting of the chute gates, and weighing of 
the charge will all be performed by one man who 
will sit in the car. The car will be moved by 
electric motors. To open a chute gate the operator 
will press a foot lever, raising the gate by means 
of a chain. When the scale indicates that the de- 








will be used. The mantel columns are of cast steel 
354 ft. in height. Each furnace will have four fire- 
brick stoves, with shells 100 ft. high by 21 ft. in 
diameter. Each stove will have 45,000 square feet 
of heating surface. There will be one chimney 
for the eight stoves, of steel plates, properly lined. 

In the past, American blast-furnace practice has 
necessitated covered casting-houses, even when 
furnishing direct metal to steel works. In the 
Lorain plant practically none have been provided, 
as while it is expected that most of the metal will 
be used direct, it is proposed to take care of the 
Sunday iron and any other which from any cause 
must be cast into pigs, by a very novel and seem- 
ingly practical plan, which is also original with 
Mr. Suppes. It is intended to always receive the 
molten metal on the same character of ladle cars ; 
when it cannot be utilised at the Bessemer Works, 
they will be run on an elevated track in a casting 
shed, situated about midway between the blast- 
furnaces and steel works. At a proper level below 
this track there will be other cars carrying cast- 



































Fig. 5. 


sired amount has been discharged from that parti- 
cular bin, the foot lever will be released and the 
carrier moved to another bin, and so on. When 
the desired charge has been accumulated, the carrier 
is moved over the 8-ton skip and dumped into it. 

It is expected that one man, assisted by such 
help as may be necessary to loosen the stock in 
the bins, will handle the ore and lime for each 
furnace. 

The bins being underground will lessen the 
danger of the ore freezing in extremely cold 
weather. The ore bins will extend 620 ft., and, 
as shown in the plan, are situated between the ore 
yard and the furnaces. Their sides will be of steel 
plates with cast-iron bottoms 1} in. thick, sloping 
at 45 deg. They will be 16 ft. 3 in. square, 19 ft. 
deep in front, and 8 ft. at the back. The bottom 


‘plates will rest directly upon the shale, which, as 


previously stated, underlies the whole plant. It 
is calculated that during the day turns, the bins 
will be kept full by continuously discharging dump 
cars, and will hold enough stock to last over the 
night turns. If this part of the plan, as well as 
the casting scheme to be described later, works as 
well as anticipated, the labour account should be 
reduced below anything yet attained. 

The blast-furnace stacks will be 100 ft. in height, 
314 ft. outside diameter, 22 ft. in the bosh, 14 ft. 
diameter of hearth, and 15 ft. at the top, thus 
equalling in size any in existence. They will have 
16 tuyeres 6 in. in diameter. Copper cooling plates 
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iron chills, into which the iron will be poured. 
The mechanical arrangements are such that such 
pouring will be quick, and there should not be any 
slopping or spilling. These chill cars will be 
hauled to a storage yard, and by power picked up 
and turned completely over ; the pigs being depo- 
sited in proper piles. The arrangement of crane 
for this purpose is drawn by Fig. 5. The details 
of this plan have been carefully worked out, and 
the actual operations performed. There does not 
seem to be any possibility of failure in the mecha- 
nical results. 

Each furnace will be provided with two blowing 
engines, built by the Southwark Foundry and Ma- 
chine Company, Philadelphia ; they are of the cross 
compound.-condensing type, with 44 in. high-pres- 
sure, 84in. low-pressure cylinders and 66 in. stroke. 
The air cylinders are 84 in. in diameter. Each 
engine can deliver 50,000 cubic feet of air per 
minute. An air pressure of 25 lb. can be delivered; 
thus affording ample force above ordinary practice. 
The cold blast main is 48 in., and the hot blast one 
50 in. in diameter. 

There will be two Holly high-duty pumps with 
space forathird. These have 18in. high and 32 in. 
low steam, and 22 in. pump cylinders, with 28 in. 
stroke. Each pump’s regular capacity is 7,000,000 
gallons per 24 hours, but: they can be forced to 
10,000,000 gallons. The engine-house also contains 
the necessary feed and other pumps; as well as a 300 
kilowatt Siemens-Halske generator for the electric 
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power necessary to operate the ore-charging machi- 
nery, and the rotary water — situated at the 
furnace’s special reservoir. he electric lights are 
supplied by a 65-light Brush machine driven by a 
Straight-Line engine. Located close to the power- 
house is a Weiss condenser of sufficient capacity 
for the whole plant. 

The boiler-house is so located between the 
furnaces and the power-house, that it is rightly 
placed for future furnace additions. In it will be 
four batteries of five boilers each, and two of two 
each ; they are Cahall vertical water-tube boilers, 
aggregating a total of 6000 horse-power. They 
each have steel stacks 50 ft. high. For the 
water supply, advantage has been taken of a 
ravine lying between the furnace and steel 
plants, which has been made into a reservoir 
of 30,000,000 gallons capacity, by throwing a dam 
across its mouth, and making some excavation, on 
the same plan as was so successfully employed for 
the steel works and rolling-mill water supply. Much 
care has been taken in equiping the furnace water- 
supply system—both in its use for cooling purposes 
and purification before going to the boilers. 

The Cwpola House.—The cupola house is 72 ft. 
by 45 ft., and contains four cupolas, having shells 
10 ft. 6in. by 25 ft. high. The charging tops of 
these cupolas are entirely clear, so as to permit a 
thorough distribution of the stock. Over them are 
suspended from the roof of the building, hoods and 
stacks. The cupolas have a bustle pipe surrounding 
them, but clear of the shell; from it the tuyeres 
are independently supplied, having intermediate 
slide valves, making it possible to regulate the 
supply of blast to each, and so promote regularity 
of melting. They have drop bottoms. The runners 
from all four cupolas deliver the melted metal to 
one common point, sufficiently elevated above the 
track on wliich the iron ladles stand, to let it run 
into them. These ladles are hauled by a small 
locomotive into the converting house. 

Fig. 6, page 16. Bessemer Converting House. — 
The converter building is 85 ft. by 90 ft. con- 
taining two 12-gross ton vessels, which bow side- 
ways out of the building. The metal track runs 
at the back of the converters, and scales are so 
located that the charges can be weighed as poured 
intothem. Back of the metal track on an elevated 
platform stand two spiegel cupolas, and a special 
scale for weighing the melted spiegel. Alongside 
of them there is a ferro-manganese preheating 
furnace. A Morgan hydraulic jib crane transfers 
the liquid spiegel from the cupolas to the con- 
verters. It has five movements and was designed 
especially for this work. Short stationary runners 
convey the charges into the vessels. Scrap and 
crop-ends are charged into the vessels by a device 
which reduces the labour to a minimum. In 
fact, the entire converting department is arranged 
with that end in view, and the very low con- 
verting costs which have been obtained, afford 
the best evidence of its successful accomplish- 
ment. Each converter is flanked by a 4-ton 
power jib crane. There is one 20-ton ladle 
crane, constructed by the Morgan Engineering 
Company, Alliance, Ohio, with 22-ft. swing, an 
mounted on ball bearings. When loaded by a full 
charge one man can easily turn it by hand. Flank- 
ing this crane on each side is a 10-ton hydraulic 
ladle-repair crane. By them the ladles are lifted to 
and from. the ladle crane.: . When undergoing 
repairs they rest on their trunnions in standards ; 
underneath which short inclined tracks run, carry- 
ing cinder cars, and thus facilitating the cleaning of 
the ladles. The converter bottoms are changed 
by stationary hydraulic rams. The ingots are cast 
on cars, which are handled by hydraulic machinery, 
the work being performed from an elevated plat- 
form, which is also the blowing pulpit ; thus keep- 
ing the converting-house floor on one level. 

Asa rule, the ingots intended for rails are cast in 
moulds 174 in. by 204 in. at the top and 19} in. by 
22} in. at the bottom. The ingots weigh about 
6500 lb. For slabs and billets, moulds 174 in. by 
17} in. at the top and 19} in. by 194 in. at the 
bottom are used. These ingots weigh about 5500 lb. 

From the converting building the ingot cars are 
— by a narrow-gauge locomotive to the stripper- 
house. 

Fig. 7, page 16. Ingot-Stripper House.—Fig. 7 
shows a car with four moulds and ingots, the 
former partially stripped. The whole stripping 
arrangement is much simpler than that common to 
American works, and it certainly works most satis- 
factorily, 








Fig. 8, page 16. Bessemer Works Power-House. 
—Fig. 8 gives a view of the blowing engine, 
hydraulic pumps, and electric machinery. The 
building is 222 ft. by 53 ft. It contains a cross- 
compound blowing engine, with 36 in. high, and 
72 in. low-pressure cylinders, by 60 in. stroke. The 
blowing cylinders are 70 in. in diameter, fitted with 
Good’s air valves. The engine is so arranged that 
either side can be run separately. It was built by 
the Southwark Foundry Company, Philadelphia, 
Pa. The hydraulic pressure is received from two 
Barr pumps. One accumulator stands in this 
room, and space has been left for another. There 
is another accumulator in the converting works, 
the principle of distributing them being followed, 
so as to secure greater regularity of pressure. The 
blooming mill also has its separate accumulator. 
The hydraulic service pipes are installed in a 6-ft. 
tunnel, thus making all of them conveniently and 
quickly accessible. The total length of this line is 
6000 ft. Thepipes and joints are most substantial 
and well put up. The low-pressure water service 
is given by one Worthington pump of 1,000,000 
gallons capacity, and one 1,500,000 gallon David- 
son pump. There are two Worthington boiler feed- 
pumps in the building. 

In the north end of the power-house are located 
a 250-volt and 800-ampere Siemens-Halske dynamo 
driven by a tandem compound Buckeye engine, 
coupled direct and running at 150 revolutions. 
From this is taken the power for the cranes, water- 
supply pumps, &c. An arc light machine driven 
by a Straight-Line engine supplies the light for the 
works. In the same part of the building there are 
four dynamos driven by Straight-Line engines, fur- 
nishing the power for the Lorain and Elyria Elec- 
tric Railroad. There are also three No. 10 Sturte- 
vant pressure blowers, driven by a Straight-Line 
engine, giving blast to the cupolas. 

Fig. 9, page 16. Mixer and Ladle-Drying House. 
—The refractory grinding, mixing, and ladle and 
bottom drying-house, is situated west of the power- 
house, as shown on the general plan; and Fig. 9 
gives a view of it, showing ladles turned up against 
the drying ovens ; the draught from the ovens being 
through the ladles, a novel and effective plan. 
This building is well arranged for economical 
working. Attached to it are bins for clay, gan- 
nister, tuyeres, stoppers, &c. The machinery is 
driven by an engine enclosed in a room on the 
west side of the building. 

Fig. 10, page 5. Converting Department Boiler- 
House. — There are three boiler-houses. The one 
shown in Fig. 10 is situated near the power-house ; 
it is 75 ft. by 151 ft., and contains five batteries of 
two boilers, each of 375 horse-power at 80 lb. press- 
ure, but 150 1b. is the actual pressure used. Four 
of these batteries are the National Water - Tube 
make, the other Babcock and Wilcox. Behind each 
battery there is a feed-water purifier. The firing is 
by Murphy automatic stokers ; these are shown by 
Fig. 10, also the coal-handling device, which is very 
complete. The railroad cars are run upon the 
trestle shown, which is over bins, into which the 
coal is dropped. From the bottom of these bins 


d|it is drawn into a Heyl and Patterson electric tra- 


velling elevator, and by it deposited in pockets at 
such an elevation that the coal slides freely through 
spouts into the hoppers of the stokers. This arrange- 
ment requires but little manual labour; in fact, 
the same men attending to the operation of the 
stokers, feed water, &c., elevate the coal. The 
ashes are also automatically removed. 

Another boiler-house is situated near the rail 
mill. It is provided with the same coal-handling 
device and stokers. In it are 12 boilers ; three are 
Babcock and Wilcox, and the remainder National. 
The total nominal horse-power is 3300. 

There is an auxiliary boiler-house, containing 
four hand-fired boilers, erected near the ,rail- 
finishing house. 

(To be continued.) 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From ovr New York CoRRESPONDENT.) 
THANKS to that pernicious organism known as a 
‘“‘Mugwump,” which may be defined as one who is 
too obstinate to follow, and does not have brains 
enough to lead, the City of New York was on the 
occasion of the recent meeting of the Society of 
Mechanical Engineers (November 29 to December 2, 
1898), in a more filthy condition than at any time 
since Tammany had been dethroned, as it was hoped 








forever. But through the energies of the aforesaid 
‘*Mugwump ” party, Tammany again was seated in 
power and the streets showed it; in fact they did 
so nearly two weeks after the great snowfall of the 
expiring year. The New York members of the 
Society, mortified as they were over this condition, 
welcomed their visiting brothers with a warmth 
that would have melted the snow if it could have 
been efficiently utilised, and the visitors arrived in 
large numbers, full of hope for a good time. 

Members assembled on Tuesday afternoon, No- 
vember 29th, for a social chat, and in the evening 
the informal reception occurred, preceded by the 
annual address of the retiring President, Mr. Chas. 
Wallace Hunt, whose administration of this office 
has been most acceptable to the members at large. 
The subject chosen by the retiring President was 
‘“*The Engineer and his Work.” Mr. Hunt first 
defined (after Telford) the title ‘‘ engineer,” as one 
skilled in applying the materials and forces of Nature 
to the uses of man. He considered every field as 
tributary to his work ; the theoretical abstraction 
of yesterday becoming a demonstration to-day, 
and to-morrow ‘finding an application in every- 
day life. He illustrated his views by citing the 
experience of two graduates of a scientific school 
where one student became an engineer of public 
works, and the other the engineer of a cor- 
poration executing the work. He summed up 
the comparison by showing that while the first 
man required only a general knowledge, the second 
needed ‘‘the most thorough and exhaustive infor- 
mation of the qualities of constructive materials 
and shop practice available in that particular 
location,” and he said, the more we compared 
these two kinds of work, ‘‘the more clearly it is 
seen that educational requirements are becoming 
more complex to correspond to the growing 
specialisation of engineering work.” In respect 
to foreign practice, as contrasted with American 
practice, he said the former made the engineer 
of the works responsible for everything but the 
actual execution of the designs; but in America, 
it was different, the specifications being only of a 
general character, and the design being rather the 
work of a constructor guaranteeing certain results. 
The engineering school could not therefore keep 
fully abreast with the latest practice ; the differ- 
ence between its teaching and such practice was 
not only an indication of the progress in engineer- 
ing, but in some measure an index of its rate. 


An interesting development in the engineering of the 
present day is the rapid growth of the experimental 
equipment of our colleges and technical schools. There 
seems to be no limit to the expense and the completeness 
of the illustrative and experimental machinery which is 
being installed for the instruction of the students of these 
institutions. And not less valuable is the learning, in- 
dustry, and skill of the professors in charge of and 
directing these schools, whose theoretical acquirements 
are supplemented by being in constant personal touch 
with the industrial interests of the country. 

It is possible that by an organised effort the magnifi- 
cent equipment of trained professors and experimental 
apparatus could be brought in closer touch with each 
other, that their work and investigations may, toa ma- 
terial extent, be made to p on a predetermined 

lan, with instruments standardised in the same manner. 
This would broaden their field of experimental investiga- 
tions, lessen the duplication of work, systemise the pu li 
cation of results, and more rapidly extend our knowledge 
of accurate engineering data. 

I will not now discuss the suitability of the present 
time for presenting the various interests, the idea of a 
conference with an invitation to discuss the points whereon 
they might harmonise and systemise their investigations, 
instead of following the present independent and desul- 
tory ways. Frequently it only needs that an organising 
effort to be made to find the field ripe for the harvest. 


In respect to scientific societies, they preserved 
accurate records of the work of the masters in their 
profession ; they stimulated discovery and the uni- 
versal diffusion of scientific knowledge, objects 
entirely different from the medizeval guilds or trade 
organisations. 


At first these were largely philosophical, discussing 
theories and experiments which at the time appeared to 
the community at large to have little or no direct bearin; 
on the practical affairs of life. _The members presen 
to the society the results of their investigations and ex- 
periments, in the form of written papers, making them 
permanent records to be consulted and made available by 
others who were contemporaneous, or who would su 
them. This was the vital germ which was to develop and 
elevate science and its application in industrial work in 
succeeding ages. As industrial interests became more 
important other societies sprang up, each devoted to some 
particular phase of scientific or technical work, each 
gathering, selecting, and recording data, not alone for 
their members, but to become permanent additions to the 
general fund of scientific and engineering knowledge. 
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The growth of the societies has been accompanied by a 

dual decrease of secret methods of manufacture, 
ormerly so prominent, but which have now practically 
disappeared in our industries. Manufacturing supremacy 
is now decided by other factors. 

The advance made in the accumulation of useful data 
and more accurate knowledge in practical engineering 
gained one season, is presented to a scientific society the 
next, and still later it will be embodied in text-books for 
the instruction of students who are soon to take our 
places and carry on our work. Until attention is called 
to the subject, we are not likely to realise that in their 
essential parts the great bulk of the engineering data 
available to us now have been first presented to a scientific 
society, and there permanently preserved until the time 
came for their utilisation or application. It is from this 

reat fund of information, principally accumulated 

uring the last century, that we draw upon for the 
materials for our text-books, our general treatises, and 
our engineering handbooks. 

Scientific associations aim to add to the great fund of 
information available to every engineer the world over, 
and not for the benefit of a limited clientage. The greater 
the availability and the publicity given to the published 
proceedings uf a scientific society, the more nearly has 
the society accomplished the chief object of its existence. 


Industrial progress had of late been very rapid, 
and the recent war showed how the cost of produc- 
tion had been lessened, and the capacity for such 
production had been largely increased. He next 
considered the advent of the engineer, which had 
been stimulated by this accumulation and avail- 
ability of scientific literature. As to our country, 
he said : 


Commencing under edverse conditions and developing 
in a field of restricted capital with scarce and high- 
sei labour, engineering in America has applied the 
orces and materials of nature to the uses of man ina 
characteristic way. Freedom from medieval traditions 
and the hampering conditions found in the older coun- 
tries, left them substantially free in the choice of means 
to accomplish their end. Influenced as our engineering 
has been by the experience and the work of other parts 
of the world, yet we cannot escape the fact that its de- 
velopment was essentially independent. and in some 
phases unique. Improvement has followed improve- 
ment in technical matters, profits and savings have 
been added to the capital invested in our industries 
until the Continent, 200 years ago an untraversed wilder- 
ness—100 years ago a struggling nation—struggling with 
industrial difficulties and serious political problems—has 
triumphed over these early limitations, and has deve- 
loped into a nation which, in numbers, prosperity, and 
wealth takes a prominent position among the great 
nations of the world. 

Whichever way we turn, we are met by a scene of 
marvellous changes which have followed the advent of 
the engineer on the scene. A view of one subject will in 
& measure serve to represent these changes, and to recall 
similar illustrations to your minds which differ from this 
only in degree. 

It is but a few years, well within the memory of men 
now living, that our Navy and all the other navies of the 
world were composed of sailing ships. In one of these 








| vessels a mechanical germ was introduced in the form of 


a steam engine and an engineer. The grave question 
soon arose as to what should be the status of the new 
intrusion into the personnel of the ship—the engineer. 
This factor, which was soon to revolutionise the Navy, 
was considered quite important at that time, as is shown 
by the first official record on this subject in the Navy 
Department at Washington, stating that it would seem 
that such persons should be exempt from the penalty of 
corporal punishment. 

the engine grew in size with each succeeding vessel, 
and as it increased, the sails correspondingly shrank, 
until finally they disappeared altogether. New mecha- 
nical germs soon found a lodgment in other parts of the 
ship, which in a few years have so developed that hy- 
draulic and pneumatic pressures are produced, and 
electric currents are generated and distributed to govern 
the rudder, hoist the anchor, ventilate the compartments, 
energise the combustion, revolve the turrets, trim and 
control the guns, handle the ammunition, and purge 
the ocean’s water of its impurities, making it wholesome 
for the ship’s use. Following these in quick succession 
came incandescent lamps and searchlights, breechload- 
ing and rapid-fire guns, multicharge automatic guns, and 
mobile torpedoes, one mechanical appliance rapidly fol- 
lowing another until the sailing ship of the line, which 
but just now embodied the results of hundreds of years 
of thought and experiment, has been completely trans- 
formed, from keel to topmast, into a vast machine, con- 
trolled and operated, even to the least important function, 
not by sailors, but by mechanicians. 

He then considered the pleasurable side of an 
engineer’s life as derived from his work and the ele- 
vating influences of such employment. He illustrated 
this by citing the examples of distinguished engi- 
neers in this country and in England. He then 
dwelt upon certain special branches of the profes- 
sion, and of investigations as follows : 


Working in a field and in touch with a body of his 
fellow men having similar tastes, he sees on every hand 
scenes of 20 gees interest—the telescope recording the 
position and motion of stars which no human eye has 
ever seen; the spectroscope analysing the materials of 
the sun and stars with all the accuracy which it would 
show if the articles were in the laboratory; looking 
with Réntgen rays through a double-barrelled rifle 
and seeing not only the leaden bullets within the 
steel barrels, but also the wads and the charges: and 

hotographing lines in the ultra-violet spectrum far 

yond the reach of our vision. He stands by a 
quartz filament galvanometer which indicates an elec- 
tric current so minute that if it should be increased 
in magnitude 800,000 times it would still be only 
the one-millionth part of an ampere, and on the other 
hand sees the Niagara electric generator of 5000 horse- 
power, with a current so much larger than that of the 
galvanometer that the difference can only be expressed 
mathematically, notin colloquial language. e sees 
with entrancing interest the liquefaction of hydrogen 
~~ physicist at a temperature of only 23 deg. Cent. 
above actual zero. He shares in the enthusiasm as the 
results of two years of unremitting work in the photo- 
spectrum in isolating a new element—monium, in the 

ertz electro-m tic waves now applied in wireless 


telegraphy ; and in the newly discovered element in the 








salts of Uranium, whose radiations make the air through 
which they passa conductor of electricity. More nearly 
touching him personally comes the work of the biologist, 
whose quest for the thing we call life has continued from 
the primitive man to the present time. Constantly 
flitting from his grasp, it has seemingly passed from fire 
and storm to mountain and deep, from animal and plant 
to seed, to cell, and now it has been followed to the mole- 
cule or the atom, and yet it as completely eludes his 
grasp or even his comprehension as ever it has. But 
followed it certainly has been, by all the laws and forces 
of nature at the command of man, until the search for it 
is now in the molecule or the atom, a space physically so 
small that only the trained imagination can even faintly 
comprehend its minuteness. 

And there, on the outskirts of this unexplored world, 
stands man, with spectroscope and polarised light, peer- 
ing over the sphere of action, which we will call an atom, 
well knowing that therein lie wonderful forces, activities, 
and at least the effects of that mysterious entity, life 
itself. He sees a field for investigation so fraught with 
possibilities, so infinitely beyond the comprehension of 
any conception of the capacities of the human mind that 
he stands gazing into the abyss with the same devout 
wonder and awe as does the astronomer when viewing 
the illimitable heavens. The two are standing, as it 
were, back to back, and each is gazing into an infinity 
—one into the infinitely great, and the other into the 
infinitely small. 

Thus stands the engineer in the midst of a countless 
number of earnest explorers in the field of unrevealed 
Nature, and, so to speak, sees the tools forged and the 
materials discovered with which he is to work. Cheer- 
fully can he enter upon his daily tasks with the conscious- 
ness that his application of these discoveries is of real 
service in lightening the burdens of life, as well as elevat- 
ing and ennobling his fellow men. 


The address, as a whole, was a most able one, 
and showed that the writer had not only a firm 
grasp of his subject, but was in hearty sympathy with 
it. Coming, as it did, from a man of distinguished 
position, and from one who is successful in his pro- 
fession, his words had double weight, and it isa 
regret of your correspondent that he is able for 
lack of space to give only such brief extracts. 

The next morning the business session was com- 
menced, and the report of the council submitted. 
The Society had been made a member of the Inter- 
national Association for Testing Materials. It may 
be said that we have been represented by a dele- 
gate, Mr. G. C. Hening, at the previous meeting, 
but now there is a formal connection with this body. 
The following is the membership of the American 
Society of Mechanical Engineers : 





Honorary members ... 14 
Members 1395 
Associates... 123 
Junior members 349 

Total ... 1881 


This number was increased at the recent meeting 
by 21 members, 4 associate members, and 14 juniors, 
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making a total of 1910. As to finance, it was 
stated that the total receipts during the year were 
32,406.87 dols., and expenditures 31,755.82 dols. 
Only 9 per cent. of the entire membership are in 
arrears, and of these only a very small portion owe 
dues more than one year. The excess of assets 
over liabilities is 51,285.32 dols. The total assets 
of the Mechanical Engineers’ Library Association 
are 81,894 dols., and total liabilities 65,000 dols. 

The invitation of the Institution of Civil Engi- 
neers to visit them in London during 1900, the 
year of the Paris Exposition, was received with 
enthusiasm, especially by those who partook of the 
unbounded hospitality of the Institution in 1889, 
which will always be in the memory of the engineers 
of America. The Secretary was instructed to make 
due acknowledgment, and to say a more definite 
reply would be made as soon as there had been an 
opportunity to ascertain the views of the members 
individually. The rules were amended to meet the 
case of engineers resident in foreign countries, who 
were not personally known to five members of the 
society, and yet were qualified for membership. 
The amendment was as follows : 

Applications for membership from engineers who are 
not resident in United States and Canada, and who may 
be so situated as not to be personally known to five 
members of the Society, as required in the foregoing 
paragraph, may be recommended for ballot by five 
members of the Council, after sufficient evidence has been 
secured which shall show that in their opinion the appli- 
cant is worthy of admission to the grade which he seeks. 

Mr. Hening then reported as delegate to the 
Interngtional Association for Testing Materials. 
After stating that most of the large steel works 
had joined the Association, he promised the actual 
results at a later date, as thus far most of the work 
was preparatory. Mr. Kent presented an elabo- 
rate report from the Committee on Standard 
Methods for Conducting Steam Boiler Trials ; as 
he objects to everything anyone else does, it is 
to be supposed that this report is free from all 
criticism. It consisted of 53 pages octavo, part 
consisting of appendices wherein individual mem- 
bers expressed their views over their initials. The 
chief difference between this and the previous one 
was in the provisions for the use of the recent 
throttling and separating forms of calorimeters, the 
determination of the calorific value of coal, the 
statement of the efficiency of the boiler, and the 
analysis of the flue gases. 

There was little discussion, since the members 
had not had time to examine the report carefully. 
Mr. Kent invited suggestions, but the writer thinks 
this is mainly for the purpose of getting back at 
the suggesters, for our worthy member is very fond 
of argument ; and, no doubt, if his report is not 
criticised, he will attack it himself, and try to undo 
his own work rather than not have a good fight. 

The Committee on the Uniform Testing of 
Engines made a verbal report through Professor 
Jacobus. They had met but once, and the Table 
or sheet giving the results of a test would be pre- 

ared in two styles of type—one containing the 
items which are absolutely essential in every boiler 
test, and which would be placed first or at the top 
of the list. The remainder of the list would be 
made up of all the items which are necessary in a 
scientific test of an engine. He stated that while 
the committee was working independently of a 
similar one of the Institution of Civil Engineers, 
ret through Mr. Bryan Donkin, they would be 
ept in touch with it. Next came the report of 
tellers which showed the election of the following 
to the various offices : 

For President, George W. Melville, Washington, 

oC 


For Vice-Presidents, E. D. Meier, St. Louis, 
Mo. ; Geo. R. Stetson, New Bedford, Mass. ; 
B. H. Warren, Pittsburg, Pa. 

For Treasurer, William H. Wiley, New York. 

For Managers, Edgar C. Felton, Harrisburg, Pa.; 
R. H. Soule, Chicago, Ill. ; A. M. Goodale, Wal- 
tham, Mass. 

The new President, Commodore Melville, was 
received with much applause, and two past-pre- 
sidents escorted him to the platform, where he had 
to endure two speeches and to make one ; the 
writer believes he would almost as soon make 
another expedition to the North Pole as to repeat 
his experience. Then the Publication Committee 
received its annual scoring from the perennial 
grumbler, who ‘‘means well, but don’t know like 
Sir Joseph Porter.” The great fault laid to their 


charge is that they do not originate papers, but it 
may be submitted that they are not creators, but 





simply classifiers. They give the Society the best 
it sends them; what more can be expected? If our 
grumbler wants better papers; why does not he write 
them and send them to the committee? Having 
worked off the usual head of steam, the Society 
now settled down to a consideration of the scientific 
papers to be presented, and the first was entitled 


Note ON THE STRENGTH OF WHEEL Rims, 


by Mr. Albert K. Mansfield. The brevity of this 
note warrants its presentation as follows : 


On page 5 of Mr. Supplee’s translation of Reuleaux’s 
‘“‘Constructeur” occur these words: ‘‘It is upon this 
point that the uliar strengthening effect of ribs 
depends, and which makes their use so advantageous in 
cast-iron construction.” 

Then illustrations follow to support the fact that ribbed 
construction increases strength, that is, is economical of 
material ; but it is not shown there, nor elsewhere, to the 
present writer's knowledge, that this is not universally 
the case, but that the exact contrary may be the fact. 

This may best be pointed out by a practical illus- 
tration : 

The moment of resistance of the rectangular section of 

—T. oe, Fk we 
Fig. 1 is — or —— 27.07, A A being the neu- 
tral axis. : ; 

Now let } in. of the thickness of this section be 
formed into a rib 3} in. thick, as shown by Fig. 2. 
Preserving the same total area as before, this rib 
becomes 2 in. deep, making the total depth of the 
section 4} in. The neutral axis will bo found to be 
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located as shown in the figure, and from a well-known 
formula the moment of resistance is found to be 18.64; 
that is, the least moment of resistance, or the moment of 
inertia divided by the greatest distance of fibre from the 
neutral axis. ‘ 

The section has, therefore, been weakened by the ribs ; 
in fact, unless it represents the special case of a cast-iron 
beam loaded so that the extreme fibre is subjected to 
compression, it is only about two-thirds as strong as 
before. It is seen, therefore, that under some conditions 
ribbing does not have a strengthening effect. It would 
clearly be useful to generalise this matter in such a way 
as to make it easy fot the designer to determine when 
and to what extent ribbing may or may not be resorted to 
with advantage ; but that is beyond the purpose of the 
present writing. 

If we separate the rib of Fig. 2 into two ribs, and — 
them at the ends of the section, as in Fig. 3, we have, 
without change of strength, a section similar to that often 
used in the construction of wheel rims. The bending 
moment of such rims, due to centrifugal force, acts with 
maximum effect near the wheel arms, in such a way as to 
cause tension at the extreme fibre. It will clear, 
therefore, that such ribs in such place may make the 
wheel weaker than it would be if they were not employed. 
It is not meant that wheels cannot be ribbed in this 
manner to their advantage, but rather that it is necessary 
to take care that they are not thus rihved to their dis- 
advantage, There are many wheels in service which 
have been strengthened in this negative way. 

The destructive accidents which have occurred to large 
wheels have led to bringing cast iron into disrepute as a 
material from which to construct such wheels. This fact, 
coupled with that pointed out above relative to rim 
flanges has led the present writer to the use of the method 
of ribbing wheels illustrated in Fig. 4, which seems to 
fill all requirements, enabling cast-iron rims to be made 
as strong as may be practically desired. 

Maintaining the same face of wheel and total area of 
section as before, let us employ #in. of the thickness of 
rim in forming a rib 1f in. thick at centre of rim; the 
section then becomes as shown by Fig. 5. The neutral 





axis of this section is at line A A, and the moment of 
resistance becomes 77.5, which is nearly three times as 
strong as the section of Fig. 1, and more than four times 
as strong as the flange section of Fig. 3. Of course, a fur- 
ther increase of strength may be obtained by adding to 
depth of flange. 

Now the section of Fig. 5 is taken to represent that 
next the arms, in which (the case being that of a built-in 
beam uniformly loaded) the extreme fibre is under 
tension. 3 

The mid-section between arms, however, while acted 
upon, by an equal moment (when the cross-section is uni- 
form), is bent in an opposite direction; therefore, the 
extreme fibre is compressed, which for equal strength 
enables the flange at this point to be reduced, use 
cast iron is twice as able to resist compression as exten- 
sion. The modulus of resistance at this point may, there- 
fore, be one-half as great as at the arms, which will be 
found to correspond with a flange depth of about five- 
eighths of that at arms, or in this case about 7 in. 

hese proportions are shown in Fig. 4. Almost any 
desired strength may be attained by this method. It has 
several other advantages over uniform 1 at edges 
which will readily occur to designers of wheels. 


The next paper was entitled 


Tue Bursting oF SMatt Cast-Iron FLYWHEELS, 


by C. H. Benjamin. This detailed a series of tests 
on model wheels, some 17 in all, of 15-in. and 24-in. 
in diameter, each wheel being a model of one in 
practice and made by a reputable firm. Wheels 1 
to 10 had solid rims, with the exception of No. 5. 
Wheel No. 11 was a special wheel, but Nos. 12 to 17 
had each two joints in the rim, and were 24 in. in 
diameter. The plan was to test these wheels to 
destruction, and the speed was obtained from a Don 
steam turbine with a speed up to 10,000 revolutions 
per minute. The author detailed the experiments, 
and drew from them the following conclusions : 


1. Flywheels with solid rims, of the proportions usual 
among engine builders and having the usual number of 
arms, have a sufficient factor of safety at a rim speed of 
100 ft. per second if the iron is of good quality and there 
are no serious cooling strains. In such wheels the bending 
due to centrifugal force is slight, and may safely be dis- 
regarded. 

2. Rim joints midway between the arms are a serious 
defect, and reduce the factor of safety very materially. 
Such joints are as serious mistakes in design as would 
a joint in the middle of a girder under a heavy load. 

3. Joints made in the ordinary mannner, with internal 
flanges and bolts, are probably the worst that could be 
devised for this purpose. Under the most favourable 
circumstances they have only about one-fourth the 
strength of the solid rim and are particularly weak against 
bending. In several joints of this character, on large fly- 
wheels, calculation has shown a strength less than one- 
fifth that of the rim. 

The type of joint exemplified in Nos. 16 and 17 is 
probably the best that could be devised for narrow- 
rimmed wheels not intended to carry belts, and possesses 
when properly designed a strength about two-thirds that 
of the solid rim. 

It is gratifying to notice the fact that since the subject 
of joints in flywheel rims has been so thoroughly venti- 
lated during the discussions before this Society, several 
of our prominent engine-builders have changed the de- 
signs of their wheels by bringing the rim joints opposite 
the ends of the arms. The experiments which have just 
been described, although at times a trifle too exciting, 
were interesting from first to last. The writer hopes to 
supplement them by others on models of the more recent 
rim joints, 

This paper was extremely interesting, and the 
discussion was spirited. One speaker stated that 
almost every engine builder was charged with the 
responsibility of broken flywheels, and he did not 
consider careless design the cause, nor were they 
entirely due to excessive speed. He had kept 
records of a number, and among the causes were, 
the keys of the governor gears working loose, 
clogging of the gearing, &c. Another speaker sug- 
gested experiments on wheels having the joints one- 
quarter of the distance from one arm to the next 
instead of half-way, that being the point of contrary 
flexure of the rim. Another desired experiments 
in stopping wheels suddenly when at high speeds. 
Our veteran Mr. John Fritz then spoke. He had 
never had a flywheel fail in a rolling mill in 60 
years’ experience, and he had designed a number 
for these mills, where the service was, he con- 
sidered, a very severe one. 

The starting point of his design is a hollow 
rim, which he provides partly to get a greater 
depth of the rim to provide for greater strength 
of the sections considered as beams, and partly 
to get thin sections of metal instead of thick 
masses, of which the centre adds its full quota 
of weight, but very little strength. The arms 
he also preferred to make hollow, though he had 
made some of I-beam section. Each arm was 
cast with its section and the joints were half- 
way between the arms. The joints were made of 
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shrunk links of the I-pattern, with the special pro- 
vision that the links varied in length, so that at 
any one section, the section of the rim should be 
weakened by the recess for one link head only. 
Even this weakening, he pointed out, can be largely 
if not entirely prevented by making the core 
smaller at the ends where the links are located. 
In other words, while a solid rim must be weakened 
at the joint by the metal cut out for the links, a 
hollow rim may be reinforced at this point by addi- 
tional metal on the inside, so that the joint shall 
be substantially as strong as the solid part of the 
rim. Another point about which he was very par- 
ticular was to have his wheels run true—‘‘a wob- 
bling wheel is a dangerous wheel.” 

That evening the Society held a fine reception 
at Sherry’s new building, and the festivities were 
of the usual enjoyable character and were largely 
attended.* 

(Zo be continued.) 








COMPOUND BLOWING ENGINES. 

Our double-page plate this week represents a pair 
of vertical cross-compound blowing engines made by 
Messrs. Sir Christopher Furness, Westgarth, and Co., 
Limited, of Middlesbrough-on-Tees, for the North- 
jastern Steel Company, Limited, also of Middles- 
brough. This fine pair of engines is designed to 
work at an air pressure of 15 lb. per square inch, 
the steam pressure being 70 lb. to the square inch 
at the engines and a vacuum of-10 lb. in the exhaust 
pipe near the low-pressure cylinder when running in 
ordinary work at 50 revolutions per minute. ‘The 
two air cylinders are 84 in. in diameter by 54 in. 
stroke; the steam cylinders 48 in. and 84 in. in dia- 
meter by 54 in. stroke. The centres are 15 ft., and 
the total height from floor line of engine-house is 
30 ft. 9 in. to the top of the cylinder covers. All 
bearing brasses and bushes are of phosphor-bronze. 
Care has been taken to reduce the clearances to the 
lowest possible point. Both cylinders are double- 
ported. The bodies of the cylinders are 2 in. thick, 
steam ports and valve chests 1} in. thick. A false 
valve face of hard cast iron is fitted to the high-pres- 
sure cylinder, secured by countersunk headed Muntz 
metal screws. A spring-loaded escape valve, with 
brass adjusting screw and protecting domes, is fitted 
to each end of each cylinder, and a weighted safety 
valve is fitted to the receiver between cylinders. 
Drain cocks, indicator pipes, and cocks with the neces- 
sary gear, are also fitted to each cylinder. The cy- 
linder covers are very strongly ribbed, and the boits 
have nuts of extra depth. Starting screws and lifting 
eye-bolts and a manhole to give access to each end of 
the low-pressure steam cylinder are provided. The 
valve chests are separate castings with separate covers 
onthe top. Sight-holes are fitted for setting valves. 
The riveted steel exhaust pipe between the two 
cylinders is large enough to give the necessary re- 
ceiver capacity. : 

The air cylinder castings are 2 in. thick in the body, 
and are recessed at each end, suitable flanges being 
cast upon the cylinders for carrying the air outlet 
valves, which consist of cast-iron gratings and guards, 
with leather flaps. The area through the inlet valves is 
one-fifth the area of air piston, and the area of air outlet 
valves, two-thirds the area of the inlet valves. Special 
care has been taken in designing the air cylinders and 
their covers to reduce the clearance to a minimum, the 
limit aimed at being 3 per cent. At the same time 
care was taken that ample area should be left for free 
passage of air to and from the cylinders. Indicator 
cocks and pipes with the necessary gear are fitted 
to each cylinder. The bottom covers of the air cy- 
linders are arranged to form the entablatures to rest 
on the main side frames, and support the air and 
steam cylinders, The top cover standards support 
the steam cylinders. These standards were designed 
as open as possible to give access to valves and stuffing- 
boxes. The inlet air valves are fitted to these covers, 
and are so arranged that they can be withdrawn when 
necessary for examination and repair. One valve on 
each cover is of such a size that when it is removed 
the opening is large enough toserve as a manhole. 

The steam and air pistons are of cast iron, box- 
section, well ribbed oak strengthened. Separate cast- 
iron junk rings are fitted to each piston with large 
bolts having brass nuts in the steam pistons. Mather 
and Platt’s patent rings and spring are fitted to the 
high-pressure piston, and a metallic ring with coach 
springs to the low-pressure piston. The latter is so 
arranged that Mather and Platt’s rings can be fitted 
if desired. Metallic rings with coach springs are used 
for the air pistons, which are so arranged that hemp 


* We have been requested by Mr. C. W. Hunt, the 
retiring president of the American Society of Mechanical 
Engineers, to state that such of our readers as may desire 
to have a copy of his address, can obtain one post free by 
gy to Mr. F. P. Hutton, Secretary, A.S.M.E., 
12, West Thirty-first-street, New York, U.S.A.—Ed. E. 








or cotton packing, or Mather and Platt’s rings can be 
fitted if desired. 

The slide valves are of the ordinary double-ported 
description with ‘‘ Meyer ” expansion valves on the 
back of each main valve. The valves are secured to 
their rods by large washers and double brass nuts. 
There is a steam balance piston on the low-pressure 
valve-rod for carrying the weight of the valves. The 
main and expansion slide valves are worked by cast- 
iron eccentrics, with large wearing surfaces, and are 
fitted with extra strong cast-iron eccentric straps. The 
rods and gearing throughout are very strong, especi- 
ally those for the low-pressure cylinder valves. All 
working parts are fitted with adjustable phosphor- 
bronze brasses or bushes. The expansion valve gear is 
arranged for varying the cut-off from ,4,ths to 7yths of 
the stroke. This gear can be worked externally, in 
the case of both high-pressure and low-pressure 
engines, from the starting platform, near to the main 
steam stop-valve wheel. 

The piston-rods are of iron 8} in. in diameter. They 
are fitted to the pistons with cone bearings and strong 
nuts. The connecting-rods are of forged iron, ma- 
chined, and finished all over. The jaw at the top 
ends is fitted with double phosphor-bronze bushes, 
the bottom end bushes also being of phosphor-bronze. 
The bolts are of steel, not less than 4% in. in diameter. 
The connecting-rods are 8 in. in diameter at the 
smallest end, and 9 in. at the larger end, and 10 ft. 
long between centres. The crossheads are iron forg- 
ings, the journals 74 in. in diameter by 9 in. long. 
Fhey have cast-iron slide-blocks with wearing surfaces 
12 iv. by 24 in. 

The bedplates, as will be seen, are of box form, 
being 4 ft. deep from centre of crankshaft, and are 
very strongly designed. The vertical webs are 13 in. 
thick, increased to 2 in. under the main bearings. 
The top and bottom flanges are 2 in. thick, increased 
to 3 in. in the way of main bearings, with mid-feathers. 
The jointing flanges have been machined and fitted 
metal to metal without chipping strips. The main 
bearings have phosphor-bronze bushes, 18 in. in dia- 
meter by 2 ft. 9 in. long, and 2 in. thick at top and 
bottom ; the bedplate having been machined to receive 
the bushes, the bottom halves being semi-circular, so 
that they can be withdrawn for examination without 
lifting the shaft. The keeps are of forged iron, each 
fitted with four steel bolts 4 in. in diameter. The 
faces upon the bedplates for receiving the columns and 
their fittings, have been planed and fitted, metal to 
metal without chipping strips. Holes are cast through 
cae bedplate in suitable position for 20 holding-down 

ts. 

The columns or the main frames are of box section, 
as shown in our illustration, the metal not being less 
than 2 in. thick. The flanges are very substantial, 
and are fitted with deep bosses for eight or ten bolts 
to each foot. Guide-plates are made of hard cast iron, 
and fitted for the piston-rod slides with suitable means 
of adjustment. Brackets are provided upon these 
frames to carry the platform, and a strong cast-iron 
stay bracket is fitted between the two engines at the 
top of the columns to tie them together. 

The crankshaft, which is of forged iron, is 18 in. in 
diameter at the main bearings, 204 in. at eccentric 
seats, and 224 in. diameter for the flywheel. Forged 
cranks are shrunk on to each end of the shaft and 
securely keyed. The cranks are of iron machined all 
over, and fitted with forged wrought iron crankpins 
12 in. in diameter by 15 in. long, shrunk into the 
cranks and pinned. The flywheel is not shown in our 
illustration. It was designed to be 16 ft. in diameter 
by 15 in. wide on face, and to weigh not less than 
35 tons, including the balance weight. The wheel 
was to be made in halves, the joints planed and 
securely bolted, solid-rolled steel rings being shrunk 
on the boss, one at each side. The wheel is to be 
staked on the shaft by _ planed steel keys. A 
strong air casing is fitted between the two air cylin- 
ders, having an outlet branch about 4 ft. 6 in. in 
diameter. here is a 124-in. steam stop valve to 
the high-pressure cylinder. Oil-boxes are fitted so 
that the engines may run continuously, and there 
is a large brass oil-box to each main bearing, 
with collecting trays underneath. There is also 
a small pump to be fitted and driven by the shaft 
itself for returning the oil from the collecting-boxes 
trays to the oil-boxes, so that a constant stream of 
oil is passing round the bearings. The United States 
Company’s patent metallic packing is fitted to the 
piston-rod and valve-rod stuffing-boxes on the steam 
cylinders, and to the top piston-rod stuffing-boxes on 
the air cylinders. The makers’ ‘‘ Cleveland” metallic 
packing is used for the piston-rod stuffing-boxes on 
the bottom of the air cylinders. 





Dursan.—The Durban harbour engineer has reported 
upon a scheme for pro coaling jetties and timber 
accommodation at the Bluff, which, it is expected, will 
relieve the work at the main wharves at the Point. The 
scheme provides for the reclamation of 65 acres of land, 
construction of wharfage, building of sheds, dredging of 
waterways, &c. 





THE STEAM YACHT “ FAROSLAWNA.” 


THE engravings on pages 8 and 9 illustrate a pretty 
twin-screw yacht named Faroslawna, built last summer 
for the Russian Count A. D. Scheremetzew, at the 
Schichau Works at Elbing. The principal dimensions 
are as follow : 


Length on water-line ... is .. 144ft. 4 in. 
Se a ee rte ot Ge 
Draught with full equipment and 

with 35 tons of coal on board 
Speed bycontract... - oe 
Speed on trial with natural draught 164 _— per 

our 

Two triple-expansion engines toge- 

ther, 1000 indicated een ; 

two water-tube boilers of 350 

square metres heating surface. 

The ship is built according to the hightest Lloyd’s 
rules of best soft steel. The arrangement of the in- 
terior and of the cabins is clearly shown on the plans 
on page 9, and they need scarcely any explanation. 
The whole internal arrangement, especially the private 
cabins of the count and countess, are upholstered in 
the most princely style. All furniture and doors are 
of mahogany polished, the walls of bright polished 
wood, broad iron bedsteads and sleeping divans, all 
covers and curtains are of ‘silk or velvet of beautiful 

attera, the ceiling white with fine ornamentation. 
he details of all fittings and of the electrical arrange- 
ments are of the most artistic design. The floor is 
coyered with fine Brussels carpet. The chart-house 


| forward on deck is fitted up as an elegant cabinet in 


addition to containing all necessary shipping imple- 
ments and drawers for cards and signal flags, &c. 

The engines and boilers are of the Schichau torpedo- 
boat type. Arrangements for forced draught are 
fitted, but were not used on trial, as the boilers gave 
plenty of steam with natural dratght to drive the 
engines about 240 revolutions per minute, giving the 
yacht a speed of 164 knots instead of 15, as specified 
by contract. In fact, a second private trial proved 
that one boiler alone was able to drive the ship 14} 
knots with natural draught. The seagoing qualities 
of the yacht were also very well tried against a 
—— stiff gale and heavy sea, and they proved ex- 
cellent. ; 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, DECEMBER 20. 
Pia-tron production has at last passed the high- 
water mark of last May, when the output was 
234,430 tons per week. The record on December 1, 
was 235,528 tons.’ A strong stimulus is being imparted 
to production in the advancing prices, in the fact that 
only about 17 days’ stock exists, and consumers are 
increasing their requirements at an alarming rate. 
Furnaces are to be built in the Pittsourg and Uhio 
districts as soon as possible, but that promises no 
relief. Several furnaces are to be modernised and 
made to produce the maximum of the best existing 
furnaces. Buyers have been gradually increasing 
their purchases all autumn, and at present writing 
have retired until after the holidays. The outlook is 
good; mills and furnaces are all sold ahead, and 
buyers want to extend their purchases, but are 
hesitating on a rising market. Billets have hardened 
and are quoted at 18 dols, on Atlantic Coast. Car- 
building is being entered into with vigour, and all 
well-equipped factories are gathering in orders. A 
nual re-equipment is in progress, which secures 
activity to bar-iron makers for the next 12 months 
at least, at about 20 dols. per ton net. The plate- 
iron makers are arranging the big Australian orders 
as best they can. The Russian rail order for 75,000 
tons was turned down at Chicago, but may find 
takers a little later on in Sannay Counia Mills, if 
freights permit. A rush for steel rails is probable, 
and consequently Bessemer pig is climbing. Forge 
and foundry iron are stronger, and work at found- 
ries and mills is coming fast. Bridge builders are 
about ready to place their heaviest orders for the 
year, and it is said to-day that inquiries amounting 
to orders are being answered to all the locomotive 
establishments. The favourable conditions of trade 
and manufacturing throughout the West are leading 
to inquiries from large steel consumers for all next 
year’s estimated merchant steel wants. Pipe-line 
work will be a profitable industry if we judge by 
the amount of work under contract, to be begun in 
the spring. The tinplate interests have locked and 
barred their industry, and the managers are laying 
their plans to make the most out of their com- 
bination. 











AmERICAN Coke.—The production of coke in the United 
States in 1897 amounted to 13.288,984 tons, as compared 
with 11,788,773 tons in 1896. The largest production was 
effected in the State of New York, viz., 8,966,924 tons in 
1897, and 7,356,502 tons in 1896. West Virginia ranks 
second with a production of 1,472,666 tons in 1897, and 
1,649,755 tons in 1896. Alabama came third with an 
— of 1,443,017 tons in 1897, and 1,479,437 tons in 
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HEAVY PLATE-SHEARING MACHINE. 


CONSTRUCTED BY THE HILLES AND JONES COMPANY, ENGINEERS, 
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WE illustrate on this page a very fine shearing|the lower side of the pistons of which is admitted 


machine, constructed by the Hilles and JonesCompany, | either steam or air, the weight of the sliding head | 
Where the pressure 


of Wilmington, Deleware, U.S.A., and intended to cut | being cushioned as it descends. ° 
the heaviest plates rolled in an ordinary mill. It will, | of the steam or air is reasonably constant, this arrange- 
accordingly, easily shear a steel-plate 14 in. thick and| ment is very much better than any lever counter- 
12 ft. wide, the length of the knives being 172 in. It | balancing which can be adopted. 
will be noticed that the machine is constructed in an| The machine weighs upwards of 100 tons. The 
exceedingly substantial manner, the driving being | driving f gece are very substantial, the shafts being 
done by a self-contained engine mounted on one | large and supported in long bearings. Turned bolts in 
housing and fitted with a heavy flywheel. The | reamed holes are used wherever possible, and the 
main spur gears are of cast steel and are shrouded to | machine is calculated for severe rolling-mill service. 
the pitch line, the shrouds being turned. There is an 
automatic stop which brings the gate or sliding head 
to rest at top of the stroke. The clamping beam shown 
on the foreground, is not an essential part of the machine, BY EXTRUSION. 
but is fitted when desired by the purchaser. Thisiscon-| At the spring meeting of the Iron and Steel Insti- 
nected to the jaws in front of the sliding head, and | tute in 1896, a paper was read by Mr. Perry F. Nursey 
works in planed slides in the main caps which support | describing the process of, and the machinery for, manu- 
the sliding head. This clamp ean be used on lighter | facturing metallic bars of any section by extrusion at 
plates for automatically holaing the plate while being | high temperatures. This system is the invention of 
sheared. It is worked from brass cams on the eccen- Mr. Alexander Dick, and by it all kinds of metallic 
tric shaft through spiral springs, clamping being done | sections are produced, from a simple round wire to 
in advance of the cut, and the plate being released | complex designs with: re-entering angles, which it 
after the work is done. | would be impossible to roll, by forcing metal, heated 
The lower knife block is of cast steel, the bolster | to plasticity, through a die under hydraulic pressure. 
which supports this being lipped into the housings in | These sections are all solid, but since the reading of 
a most substantial manner, forming a continuous base | that paper, which was published by us at the time,* 
with the bottom of the housings on the foundation. | Mr. Dek has made the important discovery that 
There is ample clearance to allow the scrap to be | copper and its alloys in a heated and plastic condition 
carried away, in fact a truck can be run in to receive | can be separated, and, provided no air has access to it 
the pieces sheared off. The knives are duplicates, with |to oxidise the fresh surfaces, they will re-unite by 
four cutting edges. The counterbalancing of the 
sliding head js accomplished through two cylinders, to 








THE PRODUCTION OF METALLIC TUBES 
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simple pressure: A true weld is thus formed which it 
has been found impossible to rupture. Upon this 
discovery Mr. Dick has founded and perfected a 
system of producing metallic tubes of any section by 
the same process, and their. manufacture is now being 
carried on concurrently with that of the solid sections. 
Of course we do not overlook the fact that the prin- 
ciple of extrusion has been applied in the production 
of leaden pipes and leaden rod for the manufacture of 
he gigs for small arms. But, in those cases, the 


|lead is pressed at a comparatively low temperature, 


whilst in the present instance the metal has to be 
operated upon ata very high temperature, namely, 
that of plasticity or about 1000 deg. Fahr. 

The process of manufacture is carried on by means 
of a press, of which we give a perspective view in 
Fig. 1, page 13, which is taken from the rear, or power 
end of the press.. The machine is 16 ft. in length, 6 ft. 
wide, and 5 ft. high over all. It consists mainly of the 
compressing cylinder or container, and the hydraulic 


‘ram. The heated metal is placed in the cylinder, at 


one end of which is the die, and upon pressure bein 

applied at the opposite end the plastic metal is forcec 
through the die issuing therefrom as rods, or as tubes, 
of the required section and of a length governed by the 
quantity of metal placed in the container. This con- 
tainer has not only to withstand the high tempera- 
ture of the metal, but it has also, whilst under the 
influence of that temperature, to meet the severe 
strain brought upon the interior by the resistance of 
the metal to the pressure of the hydraulic ram in fore- 
ing it out through the contracted area of the die. The 
construction of the container was, therefore, an 
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anxious matter, and the designing of it gave some 
trouble, but at length all difficulties were overcome 
and every working requirement amply met. The con- 
tainer, which is 2 ft. long and 2 ft. in diameter exter- 
nally, has an inner liner of cast steel. The internal 
diameter of the liner varies in different containers from 
5in. to 8 in., according as t» whether it is wanted for 
pressing a small or a large charge, the container being 
changed as required. The liner is enclosed within a 
series of cylinders of ordinary mild steel s about 
2 in. apart, the annular spaces being. filled in with a 
non-conducting material composed of crushed granite 
mixed with a small proportion of borax. The container 
is mounted on trunnions and fitted with were qne ne 
for bringing it to a vertical position for being charge 
with metal and restoring it to the horizontal for the 
operation of pressing. 

The die-plates are made of tungsten steel, and they 
are formed with either one or several openings, each 
opening being, in the case of rods and bars, of the 
section required to be given to the article produced. 
In the case of tubes there is a mandril in the centre 
of the opening in the die-plate. This form of die is 
shown in Figs. 2 and 3, Fig. 2 being a vertical section 
and Fig. 3 a plan view at the back of the die, or that 
portion which presents itself to the incoming metal in 
the operation of pressing. Upon the plastic metal 
meeting the sharp edges of the ribs or wings of. the 
die, the stream becomes divided, and is conducted in 
several streams to the mandril, around which the 
incoming metal is pressed. Here the divided streams 
of metal are re-united as a tube, and become firmly 
welded together, so that it is impossible to discover 
the points of junction in the finished tube. This re- 
union is dependent upon the exclusion of the air, 
which would otherwise cause oxidation of the surfaces 
of the metal, and prevent them uniting. A singular 
verification of this is shown by the fact that for a few 
inches at the front end of every tube the metal is 
never united, as will be seen from Fig. 4. It might 
be thought that this was due to the cooling action of 
the die on the metal. This, however, is not the case, in- 
asmuch as at the commencement of every run the die 
is heated to a cherry red, the initial severance being 
solely due to the presence of air in the die, and the 
subsequent re-union of the metal, to its absence, 

The die-plate is mounted in a holder, in which it is 
easily fixed, or from which it is readily removed, as 
different sections are required to be pressed. As it is 
necessary to heat the die and its holder previously to 
each pressing operation, as already mentioned, the die 
is fitted into a shouldered recess in the holder, which 
is coned to seat into a hollow metal block. This block 
is firmly held in position during the operation of press- 
ing by a a of gripping jaws actuated by hydraulic 
power. The die-holder and the gripping jaws are 
carried in a strong crosshead. The metal is forced 
out of the cuntainer and through the die by an hydraulic 
ram 20 in. in diameter, and working under a pressure 
of 2 tons per square inch. The ram has a prolonga- 
tion or extension of reduced diameter, which forms the 
plunger of the container, entering it at the — 
end to that at which the die is situated. A different 
plunger is used with each container, the diameter 
varying to suit the internal diameter of the container. 
On starting to work each day the container is first 
heated up by gas with a Bunsen burner, which quickly 
brings the liner to the temperature necessary to pre- 
vent the first charge of metal receiving a chill. The 
container does not require reheating, as the liner 
remains red-hot after each run. 

Such in general is the arrangement of this ingenious 
system of tube production. Its operation may be best 

escribed from our own observation during a recent 
visit to the Delta Metal Works, Pomeroy-street, New 
Cross, London. The machine was running on tubes of 
24 in. and ? in. in diameter respectively. In the case 
of the smaller tubes, four were produced at each press- 
ing, whilst in the case of the larger tubes only one 
was produced at each run. A charge having just been 
put through, the opening at the front end of the con- 
tainer—that next the die—was closed by a removable 
plate or stopper, and the container was up-ended in a 
vertical position with the closed end at the bottom. 
A billet of delta metal weighing about 14 cwt. and 
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heated to plasticity was then placed in the container. 
The diameter of the plunger, and that of a loose block 
which is placed between it and the charge, being less 
than the diameter of the steel liner, the plastic material 
when under pressure would be forced backwards 
between the block and the liner were it not restrained. 
In order to prevent this back-flow taking place, a 
dished steel check-disc which is less plastic and more 
rigid than the heated metal at the working tempe- 
rature, is first placed on the top of the charge, and 
when the pressure is brought on, the disc is expanded 
and pew fills the bore of the liner, thus effectu- 
ally preventing the back-flow of the metal. 

The loose steel block just referred to was then 
placed upon the check disc, and having been pre- 
viously heated, it prevents the cold end of the plunger 
chilling the charge of metal. The plunger being of 
smaller diameter than the liner, there is no fear of 
the latter becoming chilled by the former. To pre- 
clude all chance of such an occurrence, however, the 
back of the loose block is recessed and receives a 
corresponding projection on the front end of the 
plunger, which is thus maintained in a central posi- 
tion and is prevented from coming into contact with 
the liner. The block having been inserted, the con- 
tainer was brought into a horizontal position, the front 
stop-plate removed, and the container run up to the die- 
block which, with the die, had been previously heated. 
The hydraulic pumps were then started, and in four 
minutes the charge was expelled and had become con- 
nected into lengths of tubes of the diameters stated. 
The gripping jaws were then released and the ram 
continued its forward travel, pushing out the re- 
mainder of the metal or stump, together with the die 
and its holder as well as the check-disc and the loose 
block, leaving the container perfectly clear for the 
next charge. The tubes were then cut off from the 
stump or fag end of the charge; the die and holder 
replaced by others ; the stopper of the container fixed 
in place, and the container up-ended for another 
charge, a similar cycle of operations to those just 
described being then carried out. 

We thus have an ingeniousapplication of the principle 
of extrusion to animportant industrial purpose. That 
the system possesses great possibilities is evident from 
the variety of tube sections that are produced by it in 
delta metal—which itself embodies several important 
physical characteristics. The wide range of tube sec- 
tions produced will be seen on reference to Fig. 5, which 
illustration is prepared from a photograph of some of the 
sections ordinarily being made. The process, moreover, 
improves the quality of the metal owing to the great 
pressure put upon it, in thesame way that Whitworth 
steel is improved by compression. Some tests made 
at Woolwich Arsenal with delta metal bars produced 
by extrusion, show a tensile strength of 48 tons 
per square inch, with 32.5 per cent. elongation 
on 2 in., against 38 tons per square inch ten- 
sile strength and 20 per cent. elongation of rolled 
bars of the same metal. Compared with ordi- 
nary yellow metal the increase in tensile strength is 
24 per cent., with a proportionate increase in elonga- 
tion. In some tests made in France with rolled yellow 
metal bars, the tensile strength was 50.5 kilogrammes 
per square millimetre, with 18 per cent. elongation on 
10 centimetres; whilst extruded bars of the same 
metal gave 54.6 kilogrammes per square millimetre, 
with 25 per cent. elongation on 10 centimetres. Rolled 
delta metal bars gave 73.3 kilogrammes per square 
millimetre, with 28.8 per cent. elongation on the same 
length ; whilst citweled bars of that metal gave 76.6 
kilogrammes -per square millimetre (48.6 tons per 
square inch), with 29.8 per cent. elongation. 

That the extrusion process considerably increases 
the strength of tubes is shown by some tests, in which 
the mean bursting pressure of three samples of ex- 
truded brass tubes 1.236 in. in diameter by 0.073 in. 
thick, was 6570 lb. per square inch, which, by the 
well-known formula 

D2 — ad? 
P= Dry at 
in which 
p = bursting pressure in pounds per square inch. 
D = outside diameter in inches, 
d = inside - BS 


gives a value of 54,000 to f for extruded brass tubes, 
whereas in ordinary solid-crawn brass tubes the value 
of the constant / is only 30,000, and even for man- 
ganese-bronze tubes only reaches 44,500. With re- 
gard to tensile strength, pieces of extruded brass tubes 
were tested longitudinally and transversely, the mean 
of six tests of the former giving an ultimate strength 
of 31.5 tons per square inch and 29.3 per cent. elonga- 
tion, the six transverse specimens giving a mean of 
28.8 tons per square inch with 9.8 per cent. elonga- 
tion. 

The development of the extrusion system of manu- 
facturing metallic bars and tubes is shown by the cir- 
cumstance that there are no fewer than 19 presses on 
Mr. Dick’s principle in operation in this country and 
on the Continent, whilst plant for three more is bees 
laid down. 


The presses already in operation are at 





present turning-out solid sections only, but they are 
all being fitted with the necessary appliances for the 
production of tubes by extrusion. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
the pig-iron warrant market last Thursday only about 
10,000 tons of iron were dealt in. The tone was rather 
dull, and Scotch iron fell 24d. per ton, and Cleveland 34d. 
In the afternoon some 15,000 tons changed hands, and 
prices were firmer by 1d. and 14d. per ton. The settle- 
ment prices were as follow: Scotch iron, 493. 3d. per 
ton ; Cleveland, 44s. 3d. ; Cumberland and Middlesbrough 
hematite iron, 57s. 14d. and 55s. 3d. per ton. Some 20,000 
tons were disposed of on Friday forenoon. The tone was 
good and Scotch iron rose on the day. At the close the 
market was adjourned till this morning in consequence 
ot the occurence of the New Year holidays. The follow- 
ing are the current rates for No. 1 makers’iron : Clyde, 56s. 
per ton; Gartsherrie, 56s. 6d.; Calder, 57s.; Summerlee, 
57s. 6d.; Coltness, 60s.—the foregoing all shipped at Glas- 

‘ow ; Glengarnock (shipped at Ardrossan), 55s.; Shotts, 
(chic d at Leith), 57s. 6d. ; Carron (shipped at Grange- 
mouth), 57s. per ton. The market this forenoon was 
moderately firm, but there was not much done—much 
less than was expected. About 15,000 tons changed 
hands. Scotch rose 2d. and Cleveland 3d. per ton. In 
the afternoon about 15,000 tons changed hands, and 
the tone was strong, in the expectation of favour- 
able returns being issued to-morrow. Scotch rose other 
3d. per ton, Cleveland 1}d., and hematite iron 34d. 
perton. The settlement prices at the close were 49s. 104d., 
44s. 9d., 57s. 10}4d., and 55s. 3d. per ton. Scotch 
pig iron y eee in January, 1898, at 45s. 4d. per ton; 
in June the price was 45s. 10}d. per ton, while the 
year closed at 49s. 9d. per ton, thus showing a rise on 
the year of 4s. 44d. Cleveland opened in January at 
40s. 3d. per ton, but in June the price had receded to 
40s. 04d. ; while at the close of the year the quotation 
was 44s. 8d., being an advance of 4s. 5d. during the 
year. Cumberland hematite iron was strong during the 
whole year, having advanced in price from 48s, 34d. per 
ton, at which the opening of the year found it, to 
57s. 6d., or a rise of 93. 34d. per ton over the year. The 
year 1898 has not been a very profitable one for members 
of the ‘‘iron ring,” however. The ‘corner ” in Cleve- 
land frightened outside speculators from the market for a 
considerable period. The stock in Messrs. Connal and 
Co.’s public warrant stores decreased by 20,982 tons dur- 
ing the year. The blast-furnaces in operation in Scot- 
land are still at 82, of which four are making basic iron, 
29 are making ordinary iron, and 49 are working on 
hematite iron ore. At this time last year there 
were 81 furnaces in blast, of which six were making 
basic iron, and 39 were making hematite iron. Not 
much new business is being done, but the tone of 
the market keeps firm, as it is expected that the statistics 
published at this time will be favourable. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 316,507 tons yesterday afternoon, as compared 
with 317,319 tons yesterday week, thus showing a decrease 
for the week amounting to 812 tons. 

Finished Iron and Steel.—The makers of finished iron 
and steel have generally stop) work for holiday till 
next Monday. The prices of finished iron keep very 
firm, and there are excellent orders in hand, and prices 
are well maintained. In the steel works in all directions 
preparations have been made for turning out still larger 

uantities of material. Messrs. Colville and Sons, of the 

alziel Steel Works, Motherwell, are apparently striv- 
ing to gain the premier position in the ile dom for the 
manufacture of open-hearth steel. They have added 
three large new furnaces, gg | many novel features, to 
their already extensive works. Five big melting furnaces 
are being proceeded with at the works of the Lanark- 
shire Steel Company, Motherwell, and a very powerful 
rolling mill is being erected at the same works for the 
manufacture of girders, &c. 


Glasgow Copper Market.—One lot of 25 tons of copper 
was bought last Thursday morning, and the price ad- 
vanced 3s. 9d. per ton. similar quantity was dealt in 
at the afternoon market, and the price closed 103. per ton 
up on the day. There was nothing done in copper on 
Friday forenoon, and prices remained unchanged. No 
market was held in the afternoon. This morning 100 
tons changed hands, and the — made 21s. 3d. per ton, 
to contrast with Friday’sfinish. In the afternoon 50 tons 
were sold, and the price fell 8s. 9d. per ton. 


Sulphate of Ammonia.—This commodity is strong, busi- 
ness having lately been done at 10/. 7s. 6d. per ton for 
early January shipment. Further business was refused 
by the makers a few days ago on the same terms, 


Caledonian Orders for Locomotives.—It is understood 
that the Caledonian Railway Company have placed 
orders for fifty new locomotive engines with Glasgow 
firms—twenty with Messrs. Neilson, Reid, and Co. ; 
fifteen with Messrs. Sharp, Stewart, and Co. ; and fifteen 
with Messrs. Dubs and Co. Out of the 6000 wagons 
which they have resolved to add to their rolling stock, 
large numbers have been ordered of Messrs. Pickering 
and Co., Wishaw, and of Messrs. Hurst, Neilson, and Co., 
Motherwell. 


The Districts of Greenock and Port Glasgow and their 
Shipbuilding Work. — With something approaching 
140,000 tons of new monies on hand, the two districts 
of Greenock and Port Glasgow are assured of a prosperous 
12 or 18 months of work, which they will attack next 
Monday, if not sooner. 


The Highland Water Power Scheme.-—Last Friday 





a joint meeting of the committees appointed by the 


Town and County Councils respectively for the pur- 
= of considering and watching over the Highland 

ater Power Bill, which so materially affects the 
River Tay, was held in the County Buildings, Perth. 
The pro in the Bill were discu: as to how they 
would affect the city’s water supply, the river fishings, 
and the channel, and it is understood that the committee 
in general were inclined to take up an attitude which 
would fully safeguard the large interests of both city and 
county. An engineer is to be appointed to report on the 
whole scheme and its bearings on the different interests 
at stake... It is also pro to retain some eminent 
London authority to supplement, if need be, the work of 
the engineer. 

Gifford and Garvald New Railway.—The contract for 
the construction of this raitway has been placed in the 
hands of Mr. Joseph Phillips, contractor, 11, Victoria- 
street, London, and the whole of the capital of the com- 
pany has been subscribed. Mr. Phillips was one of the 
partners of the firm of Messrs. Tancred, Arrol, and Co., 
who built the Forth Bridge. The railway, as now to be 
constructed, extends to about ten miles. It will be built 
as a light railway, and the principal stations will be Pen- 
caitland, West Salton, Gilchriston, and Gifford. It is 
not intended to construct the railway beyond Gifford 
at present, but arrangements may be made for con- 
tinuing it to Garvald, and Parliamentary powers have 
been obtained for this oe. The capital of the 
company is 100,000. e landed cay svetonee alon: 
the line have, it is understood, given the necessary lan 
on reasonable terms, but Mr. Reid, of Tyneholm, has 
still to be settled with. The directors of the railway are 
the Marquis of '[weeddale, Mr. Walter W. Gray, of 
Nunraw, and Mr. H. T. Nisbet Hamilton Ogilvy, of 
Winton ; and Mr. Guild, 2, Thistle-court, Edinburgh, is 
secretary of the company. Mr. Fletcher, of Salton, who 
has up till now been identified with the ——T: has 
retired. Operations for the construction will un 
in this month, and the line should be opened for traffic 
within eighteen months or two years. 

Works Extensions at Falkirk.—There are said to be four 
new foundries projected for the manufacture of Falkirk 
castings, which are generally of the light order, including 
rainwater goods, and domestic castings. One of the 
foundries will take up an area of some ten acres, and be 
used for a gas-stove business ; it may also be used for the 
production of castings required for an old-established gas- 
meter business. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Limited Companies.—The directors of Kayser, 
Ellison, and Co., steel and file manufacturers, Carlisle 
Works, have declared a dividend for the half-year at the 
rate of 10 per cent. perannum. Messrs. J. H. Andrew 
and Co., Toledo Steel Works, have issued warrants for 
the payment of 5 per cent. for the half-year on their 
preference shares, and Messrs. J. Deakin and Sons, 
silver manufacturers, of 44 per cent. on their preference 
shares. An extraordinary general meeting of the share- 
holders in Messrs. Ibbotson Brothers and Co., Globe 
Steel Works, has passed resolutions converting the 100/. 
shares of the coe? into shares of 5/. each. Messrs. 
Mappin and ebb, silversmiths, of Sheffield and 
London, have, for family and partnership purposes, 
turned their business into a limited company. None of 
the capital will be offered to the public. es. Davy 
Brothers, of the Park Iron Works, are proposing to in- 
crease their capital by the creation of 30,000 preference 
shares of 1/. each. The capital is needed to provide new 
machinery and to carry out improvements in the works. 


Sheffield and the Electric Light.—On Saturday the 
undertaking of the Sheffield Electric Light and Power 
Company, Limited, was formally transferred to the 
Sheffield Corporation, according to the terms of pur- 
chase agreed upon early in the year. Representatives of 
the Corporation handed over a cheque for some 260,000/., 
and received in exchange the conveyances of the diffe- 
rent properties of the company. To enable them to com- 
“ove the purchase, the Seg arc mp obtained a mortgage 
oan of 200,000/. from the Bank of England, the balance 
being obtained from local sources. This week the pur- 
chase money has been distributed amongst the share- 
holders at the rate of 177. 10s. for each 7/7. share. Another 
small dividend of a few shillings per share will follow. 


Tron and Steel.—There is such an excellent demand, 
with the opening of the year, for all descriptions cf 
finished iron that local makers and merchants have issued 
circulars advancing prices 5s. to 10s. per ton. There is 
some difficulty in getting the iron soled: the local mills 
being almost choked with work. The quotations are 
now: West coast hematites, 64s. to 663. per ton; east 
coast ditto, 623. to 63s. 6d. ; Lincolnshire No. 3 foundry, 
46s. to 463. 6d. ; forge ditto, 453. to 45s. 6d. Derbyshire 
No. 6 foundry, 47s. to 47s. 6d.; forge ditto, 45s. to 
45s. 6d. ; 61. 15. to 7/.; sheets, 7/. 15s. to 8/. 5s. 
In the steel trades a large volume of business has been 
brought forward from last year, and ts are 
regarded as most encouraging. The demand for crucible 
steel, especially of the higher qualities of tool steel, is 
unusually good. All departments of the heavy trades 
have got into full swing this week, there being plenty of 
employment all round. Taking the lighter trades as a 
whole, there have been new years when business 
has been much less satisfactory. The leading houses 
in the silver and — ranches have brought 
forward a considerable amount of work; but the 
smaller firms are not so favourably situated. Reports cf 
the condition of the cutlery trades are less encouraging, 
andsome departments, even of the largest houses, will 
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not be opened until next week. The position of things in 
the tool trades is fairly good. 


The South Yorkshire Coal Trade.—The leading event 
in the coal trade of this district has been the placing of 
contracts for supplies of locomotive fuel during the first 
half of the year. The principal railway companies—the 
Midland, the Great Northern, the North-Eastern, Great 
Central, and Lancashire and Yorkshire, draw a large 
part of their coal supplies from South Yorkshire, and in a 
recently-issued circular they invited tenders for —- 
of locomotive coal for the next six months or the whole 
year. The contracts have been settled on the basis of 
8s. 6d. per ton for Barnsley hards in wagon at the colliery. 
This is an advance of 9d. per ton on the highest figure 

id last half-year, which was again an improvement of 

. to 6d. per ton on the prices fixed a year ago. The 
year, therefore, shows an increase of 1s. to 1s. 3d. per 
ton, and very fair pace are also being obtained for all 
classes of small fuel. For steel melting coke there is a 
brisk demand, and makers have carried out their inten- 
tion of en 1s. per ton. Thesales of foundry 
coke keep up well. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron  Trade.— The Exchange was 
re-opened to-day, but there was practically no market, 
very few people indeed putting in an appearance. Little 
business, indeed, was transac and consequently 
reliable quotations were not easily obtained. No. 3 
g.m.b. Cleveland pig-iron was said to range from 44s. 6d. 
to 44s. 9d. for prompt f.o.b. delivery, and 45s. for delivery 
to the end of March. No. 4 foundry was about 44s., grey 
forge 42s., and mixed numbers of east coast hematite, 55s. 
Spanish ore stiff. Middlesbrough warrants opened at 
44s. 1d. and closed strong at 44s. 9d. cash buyers. 
Middlesbrough hematite warrants not quoted. After this 
week the ho — will have been got fairly over, and a 
good deal of briskness may be expected. 


Manufactured Iron and Steel.—Most of the finished iron 
and steel establishments are still closed, but several firms 
are anxious to get re-started, as they have more work on 
hand than they know what to do with. Prospects are, 
indeed, bright. Quotations show no change. 


Coal and Coke.—-Coal continues rather scarce owing to 
irregular workings at the collieries, but improvement in 
that direction is shown, and within a few days the output 
will probably be normal. Gas coal continues very stron 
with a good demand, and rather higher rates are aske 
for bunker coal. Manufacturing coal is quiet owing to so 
many factories being closed this week. Coke very firm 
with a full demand for local consumption. For good 
blast-furnace qualities delivered here 15s. 6d. has been 
paid, and some sellers are inclined to ask more. 








NOTES FROM THE SOUTH-WEST. 

New Armoured Cruiser.— Arrangements are being 
made for giving Devonport dockyard an order for a first- 
class cruiser, and the new Navy estimates will make a sub- 
stantial provision for advancing her at once. The Chief 
Constructor has been furnished with a rough outline of the 
new vessel, and the sa gm will at once prepare the 
working prewingn, The largest cruiser yet built at 
Devonport was the Edgar, which has a length of 360 ft., 
and a displacement of 7350 tons. But the new vessel will 
be 440 ft. long, and will have a mean load displacement of 
12,000 tons. She will thus be 25 ft. longer, and 1000 tons 
heavier than the cruiser Diadem, of which class of cruiser 
she will be an improved type. She will also be a more 
powerfully armed vessel than the existing cruisers, as she 
will have four 9.2 in. 22-ton and 25-ton quick-firing guns. 
The bows of the new cruiser will be specially constructed 
for ramming, and her vital ag oy will be protected by 
armour. e new vessel will be constructed on No. 5 
slip at Devonport on which the line-of-battleship Bul- 
wark is being laid down; but as this slip was never 
intended for a vessel of such large dimensions, extensive 
alterations will be necessary before the keel of the cruiser 
is placed in position. The specifications for her machinery 
have not yet been prepared, but it is understood th:t an 
effort will be made to supply her with machinery capable 
of developing 25,000 horse-power indicated. 


Bristol Tramways.—The permanent way has been con- 
atructed or relaid with girder rails and bonded for 
electrical circuit on the Horfield line, from the Barracks 
to Berkeley-road ; the New Redland line, from Zetland- 
road to the Downs, vid Redland-road and Redland-green ; 
the section from a loop from Stoke’s Croft, through City- 
road, Brigstocke-road, Portland-square, and Cumberland- 
street ; portions of the city lines from Old Market-street, 
through Tower Hill, over St. Philip’s Bridge, along Bath- 
street, which awaits a junction with the Victoria-street 
line; from Old Market-street, passing through Lower 
Castle-street to Merchant-street ; and from Arno’s-vale, 
along Bath-road, citywards, to Bath Bridge. Other 
sections have been laid with new girder rails, and only 
require bonding to adapt them for electrical working. 
These include the section from Sussex-place (Ashley- 
road) to Warwick-road, where the Ashley line joins the 
Eastville one ; the portion of the Horfield line between 
the top of Stoke’s Croft and Zetland-road ; and the Bed- 
minster extension from East-street (near the Town Hall) 
to Ashton Gate. 

Bath Stone Firms.—The Bath Stone Firms have taken 
over the quarries of Mr. John Pearce at Portland. These 
quarries employ a large number of men, and aniong the 
contracts still running, and which it will take several 


Leeds Insurance Offices, 10,000 tons; Patent Office, 

London, &c, The Bath Stone Firms propose to expend 

ome 7000/. in bringing the working of the quarries up to 
ate. 


Great Western Railway.—An alteration has been carried 
out at a wooden viaduct, nearly a quarter of a mile long, 
crossing the mud of Cockwood Creek, between Exeter 
and Teignmouth. It was built of timber originally, 
because it was found practically impossible to get any 
foundations in for stone piers, and the same cause has 
influenced the alterations completed this year. Instead 
of nag the viaduct in stone, truckloads of lime- 
stone were brought from the company’s quarries near 
Totnes, and dum into the mud and water of the 
creek on either side of the viaduct until an embankment 
was formed, thus strengthening the old wooden structure. 


Pembroke Dock.—Arrangements are being made for 
improving the electric lighting of the naval dockyard at 
Pembroke Dock. Hitherto the only ay me been 
derived from a single dynamo fitted up in No. 1 ship- 
fitting shop, two years since. 


The Bristol Channel.—The War Office has matured a 
comprehensive scheme for the defence of the Bristol 
Channel. Under this scheme new forts are to be erected 
at Lavernock, Barry, Brean Down, and the Steep Holm. 
At Lavernock and Barry three 6-in. yeni guns are 
to be placed in position. On the Steep Holm and on 
Brean Down there will be three 9.2-in. breechloading 
guns, 36 ft. in length, and with a range of 12 miles. The 
forts to receive them will be constructed at as great an 
elevation as possible, and with this object the fort on 
Brean Down will be moved 800 yards farther back than 
its present position. The Flat Holme is left entirely 
unfortified, as it is maintained that the guns on the 
Steep Holm and on Brean Down are sufficient to cover 
the whole Channel. Their range is 12 miles. The dis- 
tance from Barry to Steep Holm is 9 miles, from Laver- 
nock to Steep Holm 6 miles, and Steep Holm and Brean 
Down are only 4 miles apart. It is understood that the 
Channel about Flat Holm is to be made impassable b: 
submarine mines. A powerful electrical station wit 
this object is to be constructed 2 miles below Penarth. 


Cardiff.—Business in steam coal has been somewhat 
restricted, but. quotations have been well maintained. 
The best qualities have made 13s, to 133. 6d. per ton, 
while secondary descriptions have brought 11s. 3d. to 
11s. 9d. per ton. There hasbeen a fair demand for house- 
hold coal for active delivery; No. 3 Rhondda large has 
made 12s. 6d. to 13s. per ton. Patent fuel has been in 
steady request. Coke has been slightly easier; foundry 
= have made 19s. to 19s. 6d. per ton, while furnace 

itto have brought 16s. 6d. to 17s. 3d. per ton. 


The Swansea Valley.—The tinplate establishments are 
affected by the continued high price of steel bar. The 
foundries are generally well employed. 








FOREIGN AND COLONIAL NOTES. 

Baldwin Locomotives.—The Baldwin Locomotive Works 
are well employed. The number of locomotives turned 
out in 1898 was about 750. While this number has on 
one or two occasions been exceeded, it must be remem- 
bered that the locomotives built in the ee day are 
fully 50 per cent. larger both in size and weight. The 
me. have just received an order from China for 16 
locomotives, 12 of the ‘‘ Mogul” type, and four of the 
coupled-tank class. The works have also an order from 
the United States Government for two switch engines for 
use on Cuban rallways. Seve new buildings have 
been added to the works, and a good deal of equipment 
and re-equipment has been going on during the Bai 
principally in the way of labour-saving appliances. There 
are now 5200 men employed. 

Baltimore.—It is proposed to consolidate all the street 
railways in and round timore. The capital involved 
is about 5,600, 0007. 

Death of Mr. J. E. Wooten.—Mr. Wooten, former] 
general manager of the Philadelphia and Reading Rail- 
road, and the inventor of a number of valuable devices, 
has just died, aged 76 years. He was a native of Phila- 


delphia and joined the Reading system as a mechanical | ¢ 


engineer in 1845. By rapid promotion he rose to be 
the general manager of the concern, a position which he 
occupied until 1686, when he retired from active service. 
Among his best known inventions was the Wooten firebox, 
constructed to burn culm, which has been used on the 
Reading lines for many years. 

Belgian Briquettes.—The exports of briquettes from 
Belgium in the first eleven months of last year were 
610,960 tons, as compared with 569,275 tons in the corre- 


sponding period of 1897, and 414,388 tons in the corre- 
8 ee of 1896. November, 1898, figured in 
these to’ for 51,019 tons, as compared with 44,446 


tons and 35,266 tons respectively. The exports of Belgian 
briquettes to France in the first eleven months of last 
year were 289,907 tons, as compared with 289,813 tons 
and 163,119 tons respectively ; to the United States, 
68,095 tons, as compared with 70,450 tons and 51,620 tons 
respectively ; and to Switzerland, 26,840 tons, as com- 
pared with 66,986 tons and 48,810 tons respectively. 


English Capital in Russia.—One of the most important 
troliferous properties in the famous Baku district has 
foe sold to an English firm, The property in question 
is known as the Mantacheff, and the sum paid for it is 


2,500, 0002. 
Montreal.—Montreai has more than ever become the 
t national port of Canada. The deepening of the 


pper St. Lawrence canals to 14 ft., enabling barges of 





years to complete, are: Belfast City Hall, 12,000 tons; 





deeper draught and greater carrying capacity than have 





hitherto visited Montreal, to come down from the great 
lakes ; the construction of the Parry Sound Railway, bring- 
ing Chicago 400 miles nearer to Montreal ; the construction 
in the harbour of Montreal of an elaborate system of 
modern wharves, piers, elevators, and 7 docks, affording 
facilities for loading and unloading the largest vessels 
economically and quickly ; and, perhaps, most important 
of all, the growing realisation throughout Canada and the 
United States of the exceptional advantages of the St. 
Lawrence route—all these show ‘that Montreal is enter- 
ing upon a new era. 

New Zealand Gold.—During the = ending Sep- 
tember 30, 1898, 66,6420z. of gold, of the value of 254,031/., 
were exported from New d, being an increase of 
6420 oz. as compared with the corresponding period of 
last year. The Auckland district shows an increase of 
13,953 oz., while there was ‘a falling off in the exports 
from the west coast and Otago. 


Indiana.—Mr. Blatchley, State Geologist of Indiana, 
believes that the supply of natural gas in the Indiana 
field will not continue more two or three years 
upon a le sufficient for the manufactories of that 
region. He is of opinion that the coal district in Western 
and South-Western Indiana will become the manufac- 
turing centre of the State, ., : 


Philadelphia.—The United States Congress has passed 
a Bill appropriating 70,0007. in aid of an Exhibition to be 
held next year at i, = under the auspices of the 
Philadelphia Commercial Museums. 


Building its own Locomotives.—It is stated that the 
Lehigh Valley Railroad Company will in future build its 
own locomotives instead of buying engines. A large 
building at South Easton, Pennsylvania, in which pas- 
senger cars are built, is to be converted into locomotive 
shops. The car department will be removed to Sayre, 
Pennsylvania. 


Southern Pacific Railroad.—The Southern Pacific Rail- 
road Company has placed contracts with Eastern firms 
for new rolling stock and locomotives to the aggregate 
value of 400,000/. The contracts comprise 2500 box cars, 
250 flat cars, 250 gondola or coal cars, and 50 locomotives. 
Most of the locomotives will be of the 10-wheeled type, 
as they are intended for freight service. “ 


Mexican Railways.—The Mexican Central Railway 
Company has decided to connect its Guadalajara branch 
with the Pacific coast. 


Illinois Central Railroad.—The Illinois Central Rail- 
road Company is reported to be contemplating the 
establishment of a line of steamers between New Orleans 
and Havana, 


Amsterdam.—The Dutch Government has introduced 
into the Dutch Chambers a Bill for the improvement of 
the Ymuiden Canal, which unites Amsterdam with the 
sea. The object, of course, is to enable ships of heavier 
tonnage to reach Amsterdam. The works a 
will involve an outlay of 750,000/., to which the Munici- 
pality of Amsterdam will contribute 75,000/. 


Bucharest.—An English Company has purchased the 
Bucharest tramways. The consideration for the transfer 
is stated to have been 700,000/. 


The Germans in Africa.—A German ——e. con- 


templates the construction of a central railway in German 
East Africa. The line is to be built by black navvies, 





THe Hampure Execrriciry Works: Erratum.— 
With reference to our description of these works on 
page 840 of our last volume, Mr. F. Schichau, of Elbing, 
writes to us stating that the Maschinenfabrik Augsburg 
have delivered only five sets of triple-expansion engines 
to the Zollvereinsneiderlage at Hamburg, and not seven 
as stated in our article. The sixth and seventh set have, 
in fact, been built by Mr. Schichau’s firm, who are also 
supplying several other engines to the undertaking. 


PrrsonaL.—Mr. Stafford Ransome, M.Inst,C.E., who 
has for some years acted as technical representative for 
the foreign business of Messrs, A. Ransome and Co,, 
of Chelsea, is about to sever his connection with that 

rm and commence practice as a ne a engineer at 
Albion-chambers, Adam-street, Strand, W.C.—Messrs. 
Bell; Thompson, and Co., Limited, of 32, Irwell- 
chambers, t Fazakerley-street, Liverpool, inform us 
that they have been apgoiuted agents for Messrs, Flock. 
- — and Co., Limited, tool-steel makers, 
of Sheffield. 


CaTaLocurs.—We have received from Messrs. Alldays 
and Onions, of the Great Western Works, Birmingham, 
& ay Bon their new catalogue of turbines and accessories. 
The _make both reaction and impulse turbines, the 
latter being of the Gerard and not of the Pelton type. 
A somewhat rash assertion as to the relative merits of the 
two types is, we may add, e on 7. A feature of 
the catalogue is the ne aoe excellence of the process 
blocks, with which it is illustrated, the range of tone being 
remarkable for this class of engraving, in which it is diffi- 
cult to combine pure whites with dead blacks.—Messrs. 

. Ransome and Co., Limited of the Stanley Works, 
Chelsea, have sent us a “7 of their 1899 catalogue of 
woodworking machinery. This catalogue is unusually 
complete, containing upwards of 230 large pages. The 
illustrations are numerous and the letterpress clear and 
well printed. The more notable of the machines de- 
scribed include the firm’s band saw intended for con- 
verting very large timber, 5 ft. in diameter or upwards. 
The Landis horizontal band saw is also illustrated, and is 











specially recommended for sawing logs below 5 ft. in 
diameter. 
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GOOD WORKMANSHIP. 


In the elder days of art, builders wrought with 
zealous care 

Each unseen and hidden part, for the gods see 
everywhere. 

Wuat constitutes good workmanship? The 
view of one portion of the community is well set 
forth in the couplet with which we have headed 
this article. Strictly defined and limited the 
principles there inculcated are highly commend- 
able ; but unless so restricted are likely to lead to 
what may almost be termed an immoral waste of 
labour.- The scamping of work simply because it 
is concealed from easy inspection is one thing ; 
but the application of Jabour to work, which adds 
neither to the beauty or efficiency of a structure or 
tool, is almost equally objectionable. In too many 
cases this consideration is unheeded. Mathemati- 
cal instrument and model-makers are especial 
offenders in this respect. It is almost impossible, 
in giving them an order for some experimental 
work, to get them to confine the energies of their 
men to finishing the really essential portions of the 
model, the usual excuse being that, if the mechanic 
finishes one part roughly, he is likely to make an 
equally rough job of the remainder. In a minor 
degree manufacturing engineers are guilty of the 
same fault, whilst others are able to combine the 
highest class of finish in the essential portions of a 
machine with a minimum of profitless labour 
elsewhere. Some time ago we took to pieces 
one of the small drills driven by compressed air, 
which are now becoming so common. The exami- 
nation thus made showed this piece of work to_ be, 
all things considered, one of the best examples of 
manufacturing engineering we have ever met with. 
For roughness of finish, certain of the concealed 


9| portions of the tool exceeded anything we had pre- 


viously experienced, whilst the finish of the actual 
working parts was, on the other hand, as near 
perfection as is commercially possible. The pistons 
were ground dead true, and fitted their cy- 
linders airtight, without requiring packing. The 
valve, which was of the rotating type, was finish 
in an equally perfect way. In short, throughout 
no soft packings were used, the moving parts fitting 
in their seats with such accuracy as to practically 
prevent all leakage. The gears, used in reducin 
the speed of the prime spindle to that of the dril 
spindle, had all cut teeth, and ran most sweetly ; 
still, the filing on the crank cheeks, which fitted 
nothing, was absolutely the roughest we have ever 
met with in a finished article. ese cheeks were, 
when the drill was in running order, absolutely 
concealed from view, and thus labour expended on 
finishing them would neither have added to the 
efficiency or appearance of the tool. Good engi- 
neering, therefore, mindful of the fact that tools 
are built for human use, and not for gods with all- 
piercing eyes, quite rightly reduced to a minimum 
all labour on these hidden parts. 

To take another instance, some enclosed engines 





of American make, we have observed, are supplied 
with connecting-rods not even rough-turned, but 
simply forged to size as near as may be. The 
eyes at either end, the crosshead’ pin, and the 
crankpin are, on the other hand, most carefully 
finished. _ Here, again, the essential work is done 
in a thoroughly efficient manner, but the labour on 
the non-essential kept to its lowest limit. Such pro- 
cedure in our oo is far better engineering than 
the more usual custom of machining such rods all 
over. The forgings referred to above were excellent 
articles. In fact, one of the advantages of execu- 
ting work in this way, is that it educates smiths and 
moulders to turn out their work with a good finish, 
independent of what may happen to it afterwards 
in the machine-shop. . Of course from some points 
of view work expended iy beautifying an engine or 
machine is also profitless, but fortunately man does 
not live by bread alone, and indirectly there is a 
distinct gain in giving occasion for the exercise of 
the zsthetic instincts of engine-drivers or machine 
attendants, who thereupon take a pride in their 
work. At one time this consideration led to the 
adoption of gothic mouldings and other abortions in 
machine parts, and to a less reprehensible excess 
in use of machined and polished details. 

In’ many — English practice in these 
matters has much improved in recent years. Ex- 
cessive quantities of bright work about an engine 
are less common than formerly. . Such work no 
doubt looks very nice whilst it is bright, but in 
many situations it is impossible to maintain it in this 
condition, and then its appearance is much worse 
than if it had originally been. painted, and the 
attendant gets discouraged and disgusted. Another 
advantage gained in reducing the amount of finished 
work about machines lies in the fact that more 
attention is then paid to securing good castings. 
Some castings one meets with are positively 
disgraceful to the founders producing them. We 
have known large A-frames in which the surface 
was so rough that the thickness must have 
varied quite 15 per cent. from part to part. 
The filleting of the corners was equally crude, 
and outer edges showed no signs of rounding over. 
Even the best efforts of the painter had failed to 
make a presentable job of the castings. The frames 
in question were erected to carry the shafting in a 
shop frequently visited by leading engineers, and 
can hardly have proved a good advertisement to 
their founders. In general a better effect can in 
the long run ke obtained by making use of well- 
finished castings, than by using rougher castings 
and machining them all over. In the latter case 
sharp edges are produced which are easily damaged, 
whilst with castings it is easy to have well-rounded 
corners, which are much less susceptible to injury. 
This applies even where both classes of surface are 
painted, and still more where the machined sur- 
faces are polished, as unless this polish is main- 
tained by a liberal supply of expensive ‘‘ elbow 
grease,” the surfaces soon tarnish and become 
extremely unsightly.. Quite recently we .were 
shown a specification in which the magnet castings 
for a large dynamo were required to be finished all 
over. In the same case certain brackets of by no 
means simple design were specified to be bright all 
over. Even when finished the shape of these 
brackets was such as to make it exceedingly diffi- 
cult for the station attendant to maintain the 
polish. This latter point is most important. 
As already remarked, it is in most cases 
advisable to have some bright work about 
an engine or other machine, as it tends to 
make the engineman take a pride in maintaining 
it, but should the surfaces be hard to polish his 


ed | zeal is likely to’be somewhat checked. In this 


respect the ordinary bright hexagon nut is by no 
means an ideal article. : For instance, when in 
place on a —_ cover not only has each of its 
six faces to be rubbed up separately, but project- 
ing as it does above the surface of the cover, it 
obstructs the motion of the polishing cloth over the 
latter. .From this point of view the use of a false 
cover, fitting over the true one,’ nuts, and all, as 
adopted by certain firms has much to recommend 
it. The true cover and its fastenings can then be 
simply painted, whilst the smooth and unob- 
structed surface of the false one is easily main- 
tained in its pristine polish, the attendant getting 
@ maximum of effect for a minimum of effort. 

‘As regards castings in general, it costs very 
little more to round the outer corners of patterns, 
and the improvement in the appearance of 
the castings is very great, Of course the 
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painter can do much to conceal the blemishes 
of a rough casting, at times to a really remark- 
able degree; but after all, the smooth surface 
obtained by an excessive use of priming, is by no 
means so permanent as that due to perfection in the 
casting in the first place, and it costs more. Paint 
to be thoroughly satisfactory should be applied to a 
chemically clean surface, which is now easily ob- 
tainable by means of the sand-blast. This matter 
is, perhaps, more important in the case of struc- 
tural — which may be erected in positions not 
readily accessible and exposed to the inclemency 
of the weather, than in the case of ordinary 
engines and machine tools which are kept 
under cover, and can be repainted with ease. 
When paint is applied to such a surface its 
adherence to the metal is vastly increased, and 
in view of the increasing use of the sand-blast 
in foundries for cleaning castings it would seem a 
good plan to give the latter a coating of paint im- 
mediately afterwards. This coat when not actually 
removed in the machine shop would, no doubt, be 
somewhat injured there, but would still form an 
excellent substratum for the final coat. 

Of other methods employed for giving a 
finish to work, nickel - plating is the most 
common, though hardly used in general engineer- 
ing work, being almost confined to bicycles, and 
other special work of a light character. When 
combined with a black Japan finish on the rough 
yarts, as in certain small tools, the effect is excel- 
ent. Japanning has the further advantage that it 
is one of the best, if not the best, plan of protecting 
ironwork from rust. Nickel is less efficient in this 
respect. 

To sum up, so far from using special care in 
finishing the unseen and hidden parts, these latter 
should have no more trouble expended on them 
than is necessary to the satisfactory working of 
the machine or tool; nothing being done merely 
for traditional reasons. The energy thus saved 
may well and profitably be expended in improving 
the appearance of the exposed portions, effecting 
this rather by good design of details, and the 
use of well-finished castings than by a lavish 
employment of machined and polished surfaces. A 
due proportion of the latter does much to set off a 
machine, but the parts selected for this treatment 
should, as far as possible, be such as may be easily 
maintained in perfect condition. Useless work, 
adding neither to the appearance or efficiency of 
a machine or structure, is in its essence as immoral 
as the squanderings of a prodigal. 








THE COMPANIES ACT, 1898. 

Tus Act, which came into force in August of 
last year, makes an important alteration in the law 
relating to the sale of a business to a company, 
where the vendor is desirous of retaining an 
interest in the concern by accepting fully-paid-up 
shares as part of the consideration. In the case of 
“In re the Tom Tit Cycle Company, Limited,” 
which was argued before Mr. Justice Wright, the 
Act has already been the subject of judicial com- 
ment; but, before discussing the report of the 
case, it is important to consider the main features 
of the Act, as well as the objects for which it was 
passed. 

It is a matter of common knowledge that the 
investment of a specified sum in a limited liability 
company, involves liability to that extent and no 
more. It, therefore, becomes essential, in the 
interests both of the’ company and the general 
public, that the shareholder should at least have to 
disburse the actual price or something equivalent 
to the price of the shares which he has agreed to 
take. Prior to the passing of the Act of 1867, 
many difficulties arose and much trouble was 
caused by people refusing to pay calls upon shares 
which had been allotted to them, giving, as an 
excuse, that they had been promised the shares as 
consideration for services rendered by them to the 
company, or to one or more of the directors. That 
they had sold the goodwill of a business to the 
company, or that they had introduced the vendor, 
were reasons often furnished for the purpose of 
claiming exemption. 

It, therefore, became nécessary, and this was 
found out prior to the Act of 1867, to check these 
abuses by enforcing the registration of all contracts 
prior to the issue of the shares in respect of which 
they were entered into. And a little reflection will 
soon enable us to understand how beneficial such a 
regulation is to the investing public. The pro- 





spectus of a new,company says ‘‘ A. B.’s business 
has been bought for 20,0001.” Had such a price 
been paid in hard cash to A. B., that sum might 
be taken to represent the true value of the pro- 
perty purchased, and any person desirous of in- 
vesting his money in the undertaking would have 
an opportunity before the issue of the shares of 
forming a reasonable estimate of the true value 
of the company’s property. If, however, 15,000I. 
was to be paid to the vendor in fully-paid-up 
shares, the value might be wholly imaginary, and 
an investor, unless he had an opportunity of in- 
specting the contract by which such an arrange- 
ment was made, might be entirely deceived. It 
is essential that investors should be enabled to 
judge for themselves as to the value of the con- 
sideration given for the business which is to repre- 
sent the capital of the company. The following 
important section was therefore inserted in the 
Act of 1867: 

“Section 25. Every share in any company shall 
be deemed and taken to have been issued subject to 
the payment of the whole amount thereof in cash, 
unless the same shall have been otherwise deter- 
mined by a contract duly made in writing, and 
filed with the registrar of joint stock companies 
at or before the issue of such shares.” 

By this means all applicants for shares have an 
opportunity of inspecting the contracts previously 
entered into by the company. If no such contract 
is registered, the vendor to the company becomes 
liable as a contributor to pay calls. If the com- 
pany is wound up he is responsible for the price 
of all the shares allotted to him. There have been 
many decisions upon this section since the Act 
of 1867 was passed. It has been settled that the 
contract as filed must sufficiently set forth the con- 
sideration, otherwise the prospective shareholders 
have no means of knowing the true value of the 
company’s property. Although it is an established 
principle that a company may not issue shares at a 
discount, the purchase of property for shares may 
come to much the same thing, but the public are 
afforded an opportunity of investigating the matter 
before they hazard their money. 

An allottee of fully-paid-up shares, who has 
taken them in good faith and without notice of the 
fact that a contract has been filed, is exempted 
from liability, though it is an open question how 
far such an allotment exempts the original allottee. 

Although this rule is, and has been upon the 
whole beneficial, yet there have been cases in which 
it has given rise to some hardship. Where, for 
instance, the contract, although entered into, has 
not been filed owing to the neglect or carelessness 
of the company’s solicitor, innocent parties may be 
called upon to pay cash for shares for which they 
have already given value of another kind. In such 
cases the Court was slow to grant relief, but where 
there had been a true consideration, and where the 
neglect to file a contract was shown to the satisfac- 
tion of the Court to be due to misadventure, an 
application might be made for rectification of the 
register. 

An omission to file a contract of this kind can 
only affect creditors of the company whose debts 
have accrued in respect of transactions entered 
into between the date of the issue of shares and 
the filing of the contract. The judges of the 
Chancery Division had power by Section 35 of the 
Companies Act, 1862, to decree a rectification of the 
register, but they only exercised it on condition (a) 
that the creditors above mentioned were indemni- 
fied, (b) that the application for rectification was 
made before liquidation proceedings were com- 
menced. Thus ‘‘ In re the Darlington Forge 
Company” the members of a firm sold their 
assets to a company formed for the purpose under 
a verbal contract. All the shares in the company 
were issued to the partners or theirnominees. The 
shares were issued as paid up to the extent of the 
purchase money. Afterthe lapse of 14 years the 
Court, on being satisfied that all debts were pro- 
vided for, rectified the register of members by 
striking out the names of all the shareholders 
and directing the issue of new shares, after 
a proper agreement had been executed and filed 
under the Companies Act, 1867, Section 25. 

The new Act, which was drafted by Mr. Beaufort 
Palmer, makes the following important alterations : 
Section 1 gives power to the Court, upon the appli- 
cation of the company, or any person interested in 
the shares, if satisfied that the omission to file a 
contract was accidental, or due to inadvertence, or 
that it is just and equitable to grant relief, to make 





an order for the filing with the Registrar of a suffi- 
cient contract in writing, to have effect as if it had 
been filed before the issue of the shares. Such 
application may be made before or after resolution 
to wind up, or before or after the commencement 
of any proceedings for enforcing the liability on 
such shares. The order may be made on any terms 
which the Court may think fit, so that it may be 
made without any indemnity being given to the 
creditors. If the filing of a contract is likely to 
cause delay or inconvenience, the Court has power 
to order the filing of a memorandum in its place, 
which shall serve the same purpose. 

In the case of ‘‘ In re the Lucky Guss, Limited,” 
heard by Mr. Justice Kennedy on December 2, 
where the company was being reconstructed, his 
Lordship made an order for the filing of a memor- 
andum to take the place of a contract. In that 
case the shareholders had taken shares in the new 
company credited as partly-paid up, but a contract 
had not been filed owing to misadventure. 

The facts ‘‘ In re the Tom Tit Cycle Company, 
Limited,” were, shortly, as follow: The company 
had been incorporated on January 4, 1897, to sell 
bicycles and acquire patents and licences. More 
particularly it was intended to acquire, through a 
Mr. Philpot, a license to manufacture cycles under 
Halbach’s patent. The consideration was to be 
50001. in fully-paid shares, and Mr. Fisher, the 
applicant, acted as solicitor in preparing the 
memorandum and articles of association. Owing 
to a fire at his office, he omitted to prepare a 
written contract. It was then agreed that the 
5000 shares shares should be allotted to Fisher, as 
Philpot’s nominee, and a contract to that effect was 
drawn up, transferring the 5000 shares for the 
nominal consideration of 5s. The company went 
into voluntary liquidation on November 8, 1897, 
and a compulsory winding-up order was made 
against it on the petition of Halbach, in May, 1898, 
Fisher had then transferred a number of the shares, 
but the liquidator sought to make him liable for 
the remainder on the ground that no sufficient con- 
tract had been filed. 

Mr. Justice Wright said that the Act might be 
applicable to a case where there was no written 
contract at all, and also to a case where a contract 
had been filed which was different in its terms to 
the one which the company wished to have filed. 
He also said that the Act was intended to deal 
with every kind of slip resulting in non-compliance 
with Section 25 of the Companies Act, 1867. He then 
gave judgment for the applicant, and allowed the 
contract to be duly registered. 

It is doubtful whether the new Act will apply to 
the numerous cases where a partnership is turned 
into a company consisting entirely of members of 
the original partnership. Consideration can only 
pass where the giver is one person or set of persons 
and the receiver is another person or set of persons. 
The existence of a seventh member holding only one 
share would, of course, obviate this difficulty. 





THE RECOVERY OF BYE-PRODUCTS. 
Ir has long been the fashion at the opening of 
new technical schools or at the annual distribution 
of prizes and diplomas by statesmen, prominent or 
otherwise, to emphasise the assertion that there is 
wealth in the utilisation of bye-products from our 
various trades and manufactures, and the case of 
the preparation of so many useful dyes from that 
erstwhile waste material, coal-tar, is always taken 
as exemplifying this. Now this particular illustra- 
tion is undoubtedly a very apt one, but we think 
that the continual harping on this string is becom- 
ing rather out of place in these changed days. No 
doubt there are numbers of more or less dirty or 
noxious effluents leaving our chemical dye and 
bleach works to spoil our once pellucid streams, 
but to the practical business man the task of purify- 
ing these streams does not always present itself in 
arosy aspect. The fact is, times have changed a 
good deal in the chemical trades, the prices, espe- 
cially of heavy chemicals, have been now for some 
years on the down grade, and many substances that 
it would have paid to recover some years ago can 
now be bought pure for a less sum than it would 
be necessary to spend in plant and labour in order 
to recover them from the effluents of which they 
may form a component part. And just as the prices 
of so many chemicals have fallen owing to competi- 
tion and over-production, the cost of labour and the 
risks under Compensation Acts and so forth have 
increased, giving, therefore, further reason for the 
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growing disinclination of chemical firms to go in 
for recovery. To take the problem of sewage dis- 
posal, the question of the market price of the 
various manures is an all-important one. Sani- 
tarians are never tired of preaching the doc- 
trine of waste of vital substance, and of calling 
the nation to task for its supineness in allowing 
valuable ammonia to run to waste from our sewers, 
or to escape into the air from our coal fires. But 
we think it has now come to be generally recog- 
nised by practical men that the idea of a sewage 
works being worked on a profitable basis as a 
manure factory, instead of as a dire necessity to be 
supported by the rates, is very much a fallacy ; 
because the strongest and best manures, such as 
ammonium sulphate and nitrate of soda, to say 
nothing of mineral phosphates, can be obtained at 
a cheaper rate. Many people appear to think that 
provided you get your raw material for practically 
nothing, it must pay to use it for manufacturing 
purposes. We, however, have had a good deal of 
experience to the contrary. Waste products are 
rarely pure. They are generally mixtures, often of 
a complicated nature, and when the constituents 
have been separated as pure substances, or at any 
rate in a form fit for sale or capable of being used 
as a raw product, it is frequently found that it has 
cost more than it would have cost to purchase the 
stuff in the open market. To take one or two in- 
stances out of a large number that could be men- 
tioned, we wonder how much mental exertion, not 
to speak of patent fees, has been spent in the 
endeavour to utilise profitably the waste pickle 
liquor from galvanising works. This liquor, con- 
sisting principally of proto-chloride of iron and free 
hydrochloric acid, is naturally a great nuisance in 
the watereourses into which it enters; but iron 
salts and acids are cheap enough now, and it really 
does not seem possible to make the recovery of 
these a financial success, especially if the districts 
in which this liquor is produced are remote from 
the chemical works where it might be treated pro- 
fitably if it was obtained without the cost of car- 
riage. Again, in those india-rubber works where 
elastic thread is manufactured, there is a con- 
siderable amount of caustic soda employed for 
removing the excess of sulphur used in the vul- 
canisation process. The dirty caustic liquid con- 
taining sulphur in combination is now run to waste 
in the watercourse or sewer, where, if it should 
happen to meet with any effluent of the kind last 
mentioned, the atmosphere is impregnated with 
that very disagreeable gas, sulphuretted hydrogen. 
It may seem a pity to run this caustic liquor to 
waste, and no doubt the caustic soda could be re- 
covered, but by the time it has been purified from 
sulphur and resinous bodies, it will have cost more 
than to buy fresh soda, the price of which, at the 
present time, is only about one-third of what it was 
15 or 20 years ago. 

With regard to the material loss arising from 
the non-recovery of benzol and ammonia from coal 
smoke, certain enthusiasts are never tired of en- 
larging eloquently. It is easy, however, to foresee 
an over-production if this recovery was really 
carried out on the scale proposed. Already a large 
amount of benzol is recovered, more especially in 
Germany, from coke ovens and coal gas, and the 
result is that the material is now down to what the 
makers, atany rate, consider unremunerative prices. 
The price of this article certainly has fluctuated a 
good deal in the last five years, going from 4s. a 
gallon to 1s., then up to 3s., and down again at 
the present time to less than Is. a gallon ; but 
this has been due to special demands, and 
unless the makers form a combination, there 
seems no reason to suppose that the price 
will be very high again. This fluctuation in 
the price of tar products naturally causes perturba- 
tion in the minds of those coke manufacturers who 
have adopted the costly high-pressure ovens, and 
who hope to recoup en, el by the sale of the 
bye-products ; and if the profit from this source 
sinks to a low figure, it is hardly likely that coke 
manufacturers will go in largely for recovery ovens, 
the first cost of which is so much higher than in the 
case of the beehive type. Of course, there is plenty 
of scope for sulphate of ammonia in agriculture, but 
its use by farmers has not advanced by leaps and 
bounds, though progress may fairly be expected 
with the advent of technical education. With re- 
gard to the recovery of tar and ammonia from house- 
hold fires, a project suggested a year or two ago at 
a Congress of the Sanitary Institute, it may not be 
out of place to point out that in household fires, 








with their large excess of air supply, the tar which 
might be condensed from the smoke belongs not to 
the valuable benzine series of hydrocarbons but to 
the paraffins, and such being the case, it is difficult 
to see how it could have any value which would at 
all compensate for the cost of collection. This class 
of tar is produced in the low-pressure coke ovens, 
and it is utilised principally as a component part of 
colliery grease. Again, with regard to the am- 
monia, it has been shown that when coal is properly 
burned in a current of air, the nitrogen is evolved 
in the free condition, and not as ammonia at all. 
We mention these facts as illustrative of the lack 
of special knowledge displayed by many public 
speakers in reference to scientific matters, and espe- 
cially to the subject which is under our present 
notice. 

Of course, changed times and seasons form an 
important factor in this question of recovery. 
Apart, perhaps, from a compulsory abatement of 
a nuisance, the recovery of bye-products is only 
likely to take place when it pays to do it, and no 
doubt when cheap enough processes have been 
devised many chemicals will be recovered that now 
run to waste. In what we have said we are far 
from wishing to be taken as asserting that the 
recovery of bye-products generally is a mistake or 
a delusion, because, of course, in a large number 
of cases it has proved not only of great hygienic 
importance, but also of considerable commercial 
value. Of late years perhaps the best example of 
the recovery of a useful body from a noxious waste 
material has been that of sulphur from alkali 
waste, the accumulation of which in our chemical 
centres had for so long been a source of annoyance, 
but from which there is now produced sulphur of 
the greatest purity. Other problems, such as the 
utilisation of the vast slag heaps that surround our 
blast-furnaces, remain for the chemist of the future 
to solve, though such processes will have to prove 
to be profitable before they receive any attention 
from the manufacturer or capitalist. It must not be 
overlooked that successful businesses are carried on 
by individuals for their personal advantage, and 
it would be difficult to find a manufacturer of sufti- 
ciently Benthamite views to work at a loss in 
order to restore the pristine purity of a river or 
to relieve the country side of an eyesore. 








THE WORKING OF THE BOILER 
EXPLOSIONS ACTS. 

THE annual report for the year ending June 30, 
1898, on the working of the Boiler Explosions 
Acts, 1882 and 1890, has just been issued by the 
Board of Trade. During the term covered by the 
report 65 preliminary inquiries and 19 formal in- 
vestigations were held under the provisions of the 
Acts. The 84 explosions thus dealt with caused 
the death of 37 persons and injury to 46 others. 
The average number of persons killed during the 
year, since the Act of 1882 came into operation, 
has been 29.1, and the average number injured 
60.9. It will thus be seen that the number of 
persons killed in the year ending June 30, 1898, 
was above, and the number killed and injured con- 
siderably below, the average of the last 16 years. 

Of the 84 explosions reported on, 46 occurred on 
board ship, and 38 on land ; and in 16 of the cases 
which occurred on board ship 15 men were killed 
and 13 injured, while in the remaining 30 no one 
was either killed or injured. By 29 of the 38 ex- 

losions which took place on land, 22 men were 

illed and 33 injured, but by the other 9 no death 
or injury was caused. These figures show that the 
minor cases of explosion which took place on ships 
bear a much larger proportion to the total number 
than do the minor cases of explosion from land 
boilers. There is, however, the report adds, good 
reason to believe that a number of minor explo- 
sions occur from land boilers that are not reported 
to the Department, and about which no inquiries 
have been held. 

In 45 instances, it is stated, the boiler was under 
the inspection of a public association, or was in a 
vessel provided with a Board of Trade Passenger 
Certificate, but, as in past years, in many of these 
cases the explosions. were not due to defects which 
existed when the last periodical inspection was 
made. On analysis, it appears that 23 boilers, &c., 
were under Lloyd’s survey, 15 under boiler or 
vessel insurance companies, or inspecting Associa- 
tions, six under the Board of Trade Passenger 
Certificate (in two of these cases the boilers a 








being under Lloyd’s), and one under the Bureau 
Veritas. 

Appendices B, C, and D, added to the report by 
Mr. Murton, the solicitor to the Board of Trade, 
give some further information. 

Appendix B gives the causes of the 84 explosions 
as follow : 

34 deterioration or corrosion, or safety valves, &c., 
defective. 

27 defective design, workmanship, material, or 
construction, or undue working pressure. 

14 ignorance or neglect of attendants. 

9 miscellaneous. 

In 13 out of 45 cases in which the boilers were 
under the inspection of public associations, or the 
Board of. Trade surveyors, and which are duly 
enumerated, the explosions, it is stated, were not 
due to any defects in the boilers. 

The 84 explosions are classified as having arisen 
from the following boilers, &c. : 

30 marine boilers. 

18 vertical boilers. 

7 land boilers (cylindrical, Cornish, Lancashire, 
&e.). 
5 locomotive boilers. 

19 steam pipes, stop-valve chests, &. 

5 miscellaneous. 

Appendix C gives the total number of explosions 
dealt with since the passing of the Acts, the number 
of lives lost, and persons injured, as follow : 

















Number Number | Number of 
Year. of of | Persone In- 
| Explosions. | Lives Lost. |  jured. 
1882-83 45 ee eer 
1883-84 41 18 62 
1884-85 43 40 | 62 
1885-86 57 33 | 79 
1886-87 37 24 | dd 
1887-88 61 31 52 
1888-8) 67 33 | 79 
1889.90 77 ret ee 
1890 91 72 32 61 
1891-92 88 23 | 82 
1892-93 72 20 } 37 
1893-94 104 24 | 5a 
1894-95 114 43 | 85 
1895-96 °° a 79 25 48 
1896 97 .. i | 80 27 75 
a... = 87 46 
Totals. . | 1121 466 | 975 
Average of 16 years 70.0 29.125 | 60.9 








Appendix D states that the number of formal 
investigations held into the circumstances attend- 
ing boiler explosions which occurred emer the 
year ending June 30, 1898, was 19. They related 
to 


8 vertical boilers. 

1 Lancashire boiler. 

1 Cornish boiler. 

1 cylindrical egg-ended boiler. 

1 semi-portable boiler. 

1 water-tube boiler. 

2 cylindrical return-tube boilers. 

1 steam pipe and stop-valve chest. 

1 stop valve. 

1 still. 

1 pan. 

These explosions resulted in the death of 28 
persons, and 20 persons were injured. 

The following amounts were ordered to be paid 
towards the costs and expenses of the investiga- 
tions : 


Vendor 251. | 
Owners 1, in one case 
- re si oa .. 100. in'three’ cases 
me Su des as ... 15. in one case 
a as iss ne . 301 ,, a 
os “a oh ote ... 401. in two cases 
‘“ ea OF. Fea ... 46l. in one case 
Users aa alga 


The gross total amounted to 3301. as compared 
with 4261. for the year ending June 30, 1897. 

In no case did the Court attribute the explosion 
to unavoidable accident, but in five cases they did 
not attach blame to anyone, and in those cases, to- 
gether with three others, no order was made as 
to costs. 

In reviewing some of the explosions which 
occurred during the year, Mr. Murton points out 
that in seven cases the boilers were not periodically 
examined by competent persons. two cases 
examinations had been careless or perfunctory, and 
defects which existed were not discovered. In 
three cases boilers which exploded were insured, 
but no question arose affecting the insurance com- 
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panies or their officers. In nine cases the Court 
found the owners of the boilers to blame ; in two 
cases owners were held responsible for the neglect 
of their servants ; in one case the users of a boiler 
were found to blame; and in another case the 
vendor of a boiler was found to blame. 

The report concludes as follows : ‘‘Some of the 
explosions, as in previous years, have been due to 
ignorance of owners or steam users. Boilermakers 
have been called in to repair boilers, but no 
instructions were given them to examine the 
boilers, and defects which existed, quite unknown 
to the owner or user, have neither been sought for 
nor discovered. 

‘*T have already referred to examinations by 
persons holding themselves out as competent to 
examine boilers when they have neither the 
training nor the experience necessary to enable 
them to make such examinations. The Courts 
have condemned this practice in most severe terms. 

‘*In four cases the Court, in making orders for 
payment of costs, has taken into consideration the 
claims of relatives of persons injured, with the 
result that, in one case, a sum of 2001. and 101. 
costs was paid in settlement of one claim, and two 
other claims were settled. In another case two 
claims were settled; in the third case arrange- 
ments were made for a settlement; and in the 
fourth case the:claims had been settled before the 
investigation was held.” 








NOTES. 


MacuIne Power AND Human Power 1n GERMANY. 


A Few figures about the relative capacity of ma- 
chine and human power in the German Empire 
may be of interest. Within the fields of industry, 
mining and commerce, machine power was, accord- 
ing to the latest available statistics, used in 164,000 
concerns, and the aggregate capacity of the motors 
was more than 3,421,000 horse-power, exclusive of 
wind and electric motors. Steam power holds a 
dominant position with 79.4 per cent. of the aggre- 
gate capacity ; next comes water power with 18.4 
per cent., whilst gas engines only account for 1.6 
per cent., and petroleum, benzine, ether, hot air, 
and compressed air together have 0.6 per cent. to 
their credit. When the aggregate steam power is 

ut down at 2,715,000 horse-power, it must be 

orne in mind that this only applies to industry, 
mining and commerce, and that railways, steamers, 
agriculture, &c,, are not included. According to 
the same statistics there were 16,100 locomotives 
in use on the German railways of ordinary gauge, 
and 300 on narrow-gauge lines. Taking the former 
at an average of 450 horse-power, and the latter at 
150 horse-power, this makes a total for the railways 
of 7,300,000 horse-power. The power employed in 
agriculture is not accounted for, but steam power 
was employed at 259,000 places in the German 
Empire for agricultural purposes, and this does not 
include 1700 steam ploughs and 26,000 dairies with 
power-driven milk separators. On an average there 
is 33 horse-power employed for every 100 hands, 
but the relative proportion between machine and 
human power varies, of course, vastly, according 
to the nature of the business. The greatest per- 
centage of machine power, as compared with 
hand power, is the mining industry, where 185.4 
horse-power is used for every 100 hands employed ; 
next in the list comes the paper industry, where 
the figures are 131.7 horse-power and 100 hands ; 
and in the chemical industry and in the factories 
engaged in making articles of food, the amount of 
machine power used for every 100 hands employed 
is respectively 72.2 horse-power and 67.2 horse- 
power. 


Execrric Lames in FrrepamMp Mines. 

Experiments conducted of late tend to confirm 
the opinion that firedamp is not ignited by hot 
wires, but only by sparks, aad that we may em- 
ploy electrical — of various descriptions in 
collieries, provided we can prevent sparking. 
Couriot and Meunier, who have for some time 
been engaged in investigations of this kind, have 
now tested the explosibility of mixtures of me- 
thane and air contained in the bulbs of incandes- 
cence lamps. A highly explosive mixture of 9.5 
per cent. of methane was applied. They had 


special bulbs prepared with a glass tube about 2in. 
long projecting. The tube was drawn out toa 
capillary extension ; a piece of rubber tubing was 
fixed over the tube to connect it with the gasholder 
of the explosive mixture, and the capillary end was 





broken off when everything was ready. The mix- 
ture was admitted into the bulb after or while turn- 
ing on the current. Experimenting with lamps of 
different powers, they never observed ignition 
through the incandescent filament. The inrushing 
gas cooled the filament visibly. At some probably 
weak spot, however, the filament would continue to 
glow, and then break at that point after an interval 
of a minute or less. This breaking would be accom- 
panied by a feeble spark, but not by an explosion ; 
the ends of the filament afterwards were found to be 
sharp-pointed. A 15-volt and 2-ampere lamp was 
first lighted for 20 minutes to get it thoroughly 
warm. When the mixture was admitted, the chil- 
ling was quite distinct, the resistance and conse- 
quently the voltage rose, the latter to 19 volts, and 
the current diminished to 1.5 ampere; the brilliant 
spot formed high up the leg of the filament. The 
same lamp was fed with currents of up to 55 volts. 
Although there was no explosion, combustion of 
the gas certainly took place, since water condensed 
on the inside of the bulb, and the gas afterwards 
rendered lime water turbid. This combustion of 
the gas which has been observed under different 
circumstances by other experimenters, is the reason 
that the final spark is harmless ; there is no explo- 
sive mixture left. When the filament is already 
broken, and sparking takes place between the 
ends, explosion will ensue. Thus an old lamp 
with a broken filament was charged with the ex- 
plosive mixture, and the current of 115 volts 
turned on. The ends of the filament having been 
brought in contact by shaking the lamp, a current 
of 1 ampere was flowing, but the filament did not 
brighten up. Sparks passed ; the first small sparks 
proved harmless, but a larger spark caused a violent 
explosion. In another case, the broken filament 
was re-united by the current ; the lamp then began 
to glow in the methane mixture. 


THE LOCOMOTIVE OF THE FUTURE. 


In an interesting article published in the ‘‘ Bul- 
letin of the International Railway Congress,” M. 
Maurice Dumoulin endeavours to forecast the 

rincipal features of the locomotives which will 

e needed to draw the heavier trains of the 
future at the constantly increasing speeds de- 
manded by the public. Owing to the limitations 
imposed by the gauge, and clearances necessary, 
the writer thinks that the number of different 
types must decrease as the power of the engine 
increases. To obtain more powerful locomotives 
it will be necessary to increase the size of the 
boiler, and in particular that of the firegrate. 
The size of the cylinders can easily be greatly 
augmented, though it will be necessary to place 
them outside the frames, but it is much more 
difficult to obtain larger grates and fireboxes for 
the boiler. If the firebox comes between the 
frames in the usual way, its outside measurement 
cannot exceed 48,’; in., and, in fact, if it fits 
between the horn-plates of one of the axles, this 
dimension must be some 1} in. or 1} in. less. If 
outside frames are used as in some Belgian locomo- 
tives, it is possible to use’a firebox 49} in. wide, 
as then it is only necessary that it shall clear the 
wheels, but the gain is, of course, almost in- 
significant. The maximum length of grate can- 
not well exceed 9 ft. 2} in., though one of 
10 ft. 2in. has been tried experimentally, and 
hence the maximum grate area obtainable with 
the box as usual between the frames cannot ex- 
ceed some 32 square feet. With good coal this 
size is sufticient to raise the steam necessary for the 
fastest and heaviest expresses now run, but, as 
speeds and weights increase, it is likely soon to 
prove inadequate. To obtain a larger grate it will 
then be necessary to adopt a box of the Belpaire 
type, and fix it above the frames or wheels, and 
working on these lines Mr. Wootten succeeded in 
obtaining a grate of 86 square feet. Many express 
engines thus arranged have been built in Belgium. 
The firebox extends over a pair of carrying wheels 
of comparatively small diameter, the centre line of 
the boiler barrel being correspondingly raised to 
7 ft. 10} in. or 8 ft. 0$ in. above rail level. In 
America four and six coupled engines of this type 
have also been built, the firebox ring in some cases 
being over 6 ft. above rail level, whilst the barrel 
centre line is 8 ft. — above the rails. The 
firebox is thus very shallow, and badly adapted for 
burning poor coal. To get a deeper box it will be 
necessary to revert to the Belgian practice of using 
a pair of small carrying wheels to support the fire- 
box end of the engine. On the Belgian State lines 





these wheels are 4 ft. 3} in. over treads. The front 
of the engine is carried on a bogie, and there are 
two pairs of coupled driving wheels between this 
and the front of the firebox. The cylinders are 
fitted outside theframes. The axles of the coupled 
wheels are very close together, but this is, if any- 
thing, an advantage. Working on these lines, it is 
easy to get a grate having an area of 65 to 75 square 
feet, whilst the total heating surface of the engine 
may reach 2380 square feet. The weight would be 
about 65 to 68 tons, and such engines could haul a 
400-ton train over a line with average gradients at a 
mean speed of 46 to 50 miles per hour. 


For THE ADVANCEMENT OF Export. 

Means by which the export trade of the various 
countries can be advanced and increased are 
every day receiving more and more attention in 
almost every part of the world. One of these is 
the erection of commercial museums and the 
foundation of export societies ; the origin of the 
former can generally be traced back to some 
important exhibition. The nature of the museums 
varies materially ; in some countries they are 
purely commercial, in others they have more of 
the art-industrial stamp about them. This is, for 
instance, the case with the Imperial Royal Aus- 
trian Museum of Commerce in Vienna, or rather 
it was the case, for during the last few years it has 
been somewhat transformed. This museum owes 
its existence to the Vienna Exhibition of 1873, the 
Oriental Museum being the intermediate stage. 
The museum at Brussels dates from the Exhibition 
of 1880, when the rapidly developing Belgian in- 
dustry found itself severely handicapped as regards 
outlets for its production. This museum published 
a journal or bulletin of a purely practical commer- 
cial nature, which is understood to be of great and 
universal practical value to its many readers, whilst 
the journal published by the Vienna Museum, 
although much better got up, is more academic and 
of less general use. The commercial museum 
at Budapest was founded after the Exhibi- 
tion of 1867; this is an absolutely practical 
institution, which brings buyer and seller to- 
gether, and is not above charging a commission 
(3 to 5 per cent.) on the transactions at which it 
assists. It gives all kind of information, and has 
a number of branches and sample collections 
abroad, whereby it is enabled to act independently 
of the Consuls. Germany does not much favour 
the idea of commercial museums—that at Frank- 
fort being the only important one—but goes in 
principally for export societies and dépéts. The 
largest export society in Germany is the one of 
Saxony, with headquarters at Dresden. It is a 
semi-official institution, which, however, does not 
receive any subsidy from the Government. It has 
a number of branches (over a hundred) in all 
parts of the world, and publishes catalogues, printed 
in many different languages, all over the globe. 
It has a large staff of travellers, and furnishes its 
members with a considerable amount of useful, 
confidential information. Amongst its under- 
takings may be mentioned a branch at Sofia, which 
goes in for Bulgarian publications, and which has 
done much to advance German trade in that 
country to the detriment of Austro-Hungarian 
trade. The export societies of Munich and Carls- 
riihe have ceased to exist, and the one at Stutt- 
gart is not doing much good. In Berlin there are 
numerous institutions intended for the advance- 
ment of export in various ways. France has a perma- 
nent colonial exhibition, and a commercial museum 
at Lille, which latter is of much use to the indus- 
trial world in Northern France. Italy has perma- 
nent commercial sample exhibitions in Turin, Milan, 
and Palermo ; dépéts for Italian samples have been 
established at Liverpool, Brussels, and Amster- 
dam. Portugal has a commercial museum at Lis- 
bon, and one at Oporto. Holland has a commer- 
cial museum at Haarlem, but this is principally 
intended for the display of colonial produce. Tur- 
key boasts an Ottoman commercial museum, which 
is about to, or has just, opened a sample dépét for 
Turkish articles in Japan. The Swedish Export 
Society founded a commercial museum some ten 
years ago, and the Swedish, as well as the Danish, 
Export Society is doing a lot of good and steady 
work for the advancement of export. 


Toe NEw Japanese TARIFF. 

The new Japanese tariff came into force on 
January 1, 1899, and it is necessary that all those 
who are engaged in trade with Japan should 
make themselves ac uainted with its rovisions 
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The main parts of these were printed in the Board 
of Trade Journal, and to that we must refer 
our readers for details. The statement gives 
the rates of import duties established by the new 
tariff law of Japan, with additional particulars 
showing the conventional rates of duty on various 
articles as fixed by treaties between Japan and 
other Powers. A supplement is alsc given show- 
ing the specific equivalents which have been fixed 
by the Japanese Government for a number of the ad 
valorem rates of import duty given in the general 
tariff. In Group 1, which includes arms, clocks, 
watches, scientific instruments, and machinery, the 
rate varies from 30 to 5 per cent. The maximum 
is charged for watches and their accessories, and 
the minimum for implements, agricultural and 
artisan too!s, and parts thereof, on the principle, 
we suppose, of the former being, to a large extent, 
luxuries of the well-to-do, and the latter being 
necessary for the development of industry and agri- 
culture. Locomotives, and parts of, and machines 
and machinery of all kinds are charged 10 per cent. 
An intermediate rate of 20 per cent. is charged 
for cutlery and clocks, probably for the purpose of 
giving a certain advantage to the Japanese makers 
of these things. Non-alcoholic beverages and co- 
mestibles range on the average from 10 to 15 per 
cent., but confectionery and sweetmeats are charged 
as high as 25 percent. No doubt the authorities 
thought that those who did not consider Japanese 
confectionery good enough for them ought to pay 
for their fastidious taste. Clothing and accessories 
range from 20 to 25 per cent., drugs on the average 
are about 10 per cent., window glass 10 per cent., 
and manufactured glass 5 per cent. Only 5 per 
cent. is charged on grain and seeds of all kinds, a 
provision which will be relished by the workers in 
manufacturing districts, but which is likely to bear 
hardly on the farmers who will have to compete 
with the products of all other countries. Leather 
is charged 15 per cent. and hides only 5 per cent. 
The latter are very scarce in Japan, and it is 
evidently wished to encourage the leather factories. 
The ordinary metals are put down at 10 per cent. 
and the scarcer ones at 5 per cent., with the ex- 
ception of pig iron, which is also at the minimum, 
no doubt for the purpose of encouraging its im- 
portation. Oils of all kinds are charged 10 and 
candles 15 per cent.; paper and stationery 15 per 
cent., but special manufactured articles are charged 
higher. Raw sugar gets off with 5 per cent., whereas 


the refined article has to pay 20 per cent. Tissues and | 8 


yarns range from 10 to 15 per cent., and special 
fabrics from 15 to 25 percent. Tobacco, wines, 
and spirits, being luxuries, are made to pay at the 
rate of 40 per cent. There is a long list of miscel- 
laneous articles, with special rates, but the trade 
in them is not likely to be large. The list of duty- 
free articles is not very large, and consists chiefly 
of articles intended to advance knowledge or trade, 
and includes printed books, pamphlets, journals, 
and periodicals, atlases, maps and charts, and 
other scientific diagrams. The prohibited articles 
include adulterated drugs, chemicals, medicines, 
foods and beverages considered injurious by laws, 
ordinances, and regulations ; opium and articles 
used in smoking it ; articles dangerous to public 
. health ; articles in violation of the laws of the 
Empire respecting patents, designs, trade-marks, 
and copyright ; false coins, books, pictures, en- 
gravings, and other others injurious to public 
peace or morals. The most remarkable fact brought 
out in the last group is the determined attitude of 
the Japanese with regard to opium. They have 
taken very seriously to heart the lesson to be 
learned from China in this matter. 





INDIAN RAILWAY PROPERTY. 

THE past half-year has been a favourable time for 
Indian railway property. The dividend, for instance, 
of the Great Indian Peninsula Railway for the first 
half of 1898 is at the rate of 2/. 18s. 9d. per cent., or 
51. 17s, 6d. “yd cent. per annum, while the correspond- 
ing dividend for the first half of 1897 was only at the 
rate of 5/. per cent. per annum. The Bombay, Baroda, 
and Central India Railway gives its proprietors 
4/, 12s, 6d. per cent. for the first half of this year, or at 
the rate of 9/. 5s. per cent. per annum, while the cor- 
responding dividend for the first half of 1897 was 
3/. 123, 6d. per cent., or at the rate of 7/. 5s. per cent. 
perannum. The Southern Mahratta Railway, which 
started with a guarantee of only 3/. 10s. per cent. per 


annum, is enabled to make up its dividend to 2/. 10s. 
per cent. for the first half of this year, or at the rate 
of 5 per cent. per annum. The dividend for the first 
half of 1897 was at the same rate. The Madras 





Railway clears its guaranteed 5 per cent., and is 
enabled, also, to give its proprietors an addi- 
tional 1s. per cent., as it did 12 months since. The 
average return realised by the four companies for 
the first half of 1897 comes out, it will be seen, 
at 6. 5s. 10d. per cent. per annum, as compared with 
5/. 9s. 2d. per cent. per annum for the first half of 
1897. This satisfactory improvement is due, first, to 
a recovery in Indian agricultural production, and a 
consequent increasing movement of cereals; and, 
secondly, to a partial subsidence of the terrible 
plague difficulties of 1897. Peace has also been 
restored on the north-west frontier of India; and 
the power of the British having been again asserted, 
there is rather a more placable tone among the Indian 
native population, so that if the ravages of reg 
could be arrested there would be little to complain of 
in the general Indian situation. 

The most important of the four Indian systems 
which we have selected for review is the Great Indian 
Peninsula Railway, the capital expended upon it to 
the close of June, 1898, having been 25,284,073/., 
while the corresponding outlay of capital upon the 
Madras Railway to the same date was 11,194,923/. ; 
upon the Bombay, Baroda, and Central India Railway, 
9,494,671. ; po | upon the Southern Mahratta Rail- 
way, including the Mysore Railway, 8,974,262/. The 
Great Indian Peninsula Railway had 1491 miles of 
line in operation at the close of June, 1898, and the 
revenue acquired for the first half of this year was 
1,826,597, while the working expenses of the six 
months were 942,651/., leaving a net profit of 883,946/. 
It will be seen that the ratio of the working expenses 
to the traffic receipts in the first half of this year was 
51.61 per cent.; in the corresponding period of 1897, 
the corresponding ratio was 57.84 per cent. The re- 
ceipts from passenger traffic in the first half of this 
year declined to 302,982/., as compared with 370,661/. 
in the corresponding period of 1897 ; but the receipts 
from the carriage of goods, live stock, -&c., rose in the 
first half of this year to 1,505,346/., as compared with 
1,051,793/., there having been a greatly increased 
movement of cotton, wheat, and cereals in consequence 
of excellent crops, and a large demand for wheat in 
Europe. As a larger weight of — and produce had 
to be hauled in the first half of this year, there was 
necessarily a considerable increase in working 
charges, the total coming out at 942,651/., as com- 
pared with 832,727. Locomotive power figured in 
these totals for 360,788/. and 307,575/. respectively, 
482,263 additional train-miles having been reached. 
Maintenance charges were reduced in the first half of 
this year to 120/. 17s. 2d. per railway mile, as compared 
with 1597. 9s. 3d. per railway mile in the corresponding 
period of 1897. The number of locomotives upon the 
reat Indian Peninsula Railway at the close of June, 
1898, was 605, of which 133 were either undergoing 
or awaiting repairs at the date named, leaving only 
472 engines in effective running order. 

The Deaker, Baroda, and Central India Railway owes 
its exceptional prosperity, to some extent, to the fact 
that it derives profits from working certainGovernment 
and native State lines. These Government and native 
State lines form by far the larger part of its system 
of 2586 miles, the Bombay, Baroda, and Central India 
Railway, properly so-called, comprising only 461 
miles. In the first half of this year the rough receipts 
upon the company’s lines were 851,065/., while the 
working expenses were 357,822/., leaving a net revenue 
of 593,243/. Inthe first half of 1897 the amount ac- 
quired was 750,665/., while the working expenses were 
352,444/., leaving a net revenue of 398,221/. It will 
be seen that the ratio of the working expenses to the 
traffic receipts stood in the first half of this year at 
42.04 per cent., as compared with 46.95 per cent. in 
the corresponding period of 1897. The net revenue 
realised from working Government and State lines in 
the first half of this year was 73,487/. ; and taking the 
company’s business all round, the return realised for 
the first half of this year upon the capital expended 
was at the rate of a clear 10 per cent. per annum. 
The principal work which the fener, Baroda, and 
Central India Railway has now in hand is the doubling 
of the main line between Bombay and Baroda, The 
company is also making, however, steady progress 
with the renewal of bridges. The number of locomo- 
tives upon the Bombay, Baroda, and Central India 
Railway at the close of June, 1898, was 163, of which 
142 were in running order at the same date, leaving 
21 either awaiting or undergoing repairs. 

The Southern Mahratta, including the Mysore State 
lines and sundry other lines worked, had 1556 miles 
in operation at the close of June, 1898. The passenger 
trattic of this system has been seriously affected during 
the last two years by the prevalence of the plague. In 
the 12 months ending June 30, 1896, the number of 
persons carried was 7,437,313, while in the next 
12 months the total fell to 7,040,297, and in the next 
12 months ending June 30 this year to 5,185,340. The 
company’s dividend has, however, been maintained 
with the help of some deduction from a reserve fund 
prudently formed in more prosperous years. The 
reserve fund still stood at the close of June, 1898, at 





127,1467. The net revenue of the Madras Railway for 
the first half of this year was carried to 289,382/., as 
com with a corresponding net revenue of 283,217/. 
in the corresponding period of 1897. This result was, 
however, due to a reduction of 12,920/. in the current 
outgoings of the locomotive and carriage department ; 
and it should be noted that this reduction was prin- 
cipally attributable to the fact that the usual debit 
was not made on account of two new engines replaced 
at the cost of revenue, while a less amount was also 
expended in wages and materials in consequence of 
a strike of native workmen in May. Certain ex- 
tensions of the system upon a metre gauge are 
in contemplation; should these extensions be 
carried. out, a portion of the company’s south-west 
main line will have to be converted from its present 
standard, 4 ft. 84 in., toa metre gauge. The number 
of locomotives upon the system at the close of June, 
1898, was 168, of which 131 were in running order at 
the same date. Upon the whole, the data which we 
have given show that the position of Indian railway 
property is fairly satisfactory. What, however, is no 
doubt needed is a continuance of e, a contented 
native population, and a further subsidence of plague 
troubles. 








BOILER EXPLOSION AT TROWBRIDGE. 

A FORMAL investigation has been conducted by the Board 
of Trade with regard toa boiler explosion which occurred 
on August 18 at the Park Farm, Southwick, Trowbrid 
in the occupation of Mr. Richard West. The Commis- 
sioners were Mr. Howard Smith and Mr. G. Fullerton 
Bell. Mr. Gough appeared on behalf of the Board of 

le. 

In opening the proceedings Mr. Gough said the boiler 
was of the portable locomotive type ordinarily used for 
agricultural purposes. It was 8 ft. in length over all, the 
barrel being 4 ft. 6 in. long and 1 ft. 10in. in diameter. 
The age of the boiler was 24 years, it having been made 
in 1874 by Messrs. Brown and May, of Devizes. It was 
intended for a working pressure of 60 1b. on the square 
inch and, on —— was tested by water to 150 Ib., 
and was then sold to Mr. Attwood of Biddlestone, near 
Chippenham. Its subsequent history could not be traced 
until bo 1891, when it was purchased at an auction 
sale by Mr. West, the tenant of the Park Farm, South- 
wick, for the sum of 507. No examination was 
— of the boiler at the _— on oo tte behalf 

any competent person, but as other people were 
bidding for it at the sale, he thought it was a desir- 
able purchase for him to make, especially as he saw it 
at the time under a steam pressure of 30lb. Mr. West 
did not seem to have obtained any information as to the 
working pressure, but as a neighbour worked a similar 
boiler at 60 lb. he appeared to have assumed that he might 
dothesame. He attended to it himself, cleaned it out about 
once in two months, and usually worked it for about six 
hours once or twice a week. In 1892 the tubes leaked and 
the boiler was re-tubed by Mr. Rogers, an engineer, now 
of Bristol, but then carrying on business at ‘l'rowbridge, 
who came to the conclusion that it was in very fair con- 
dition, and might safely be worked at a pressure of 60 Ib. 
In 1895, 1896, and 1897 some slight repairs were made, 
and in the latter year an engineer in the employ of Messrs. 
Brown and May, Limited, when putting in a new smoke- 
box and chimney, found that the firebox was thin, 
and recommended that Mr. West should have it re- 
B by a new one at harvest time, but nothing 
efinite ws arranged. On Thursday, August 18 at 
9a.m., Mr. West lit the fire for the purpose of grind- 
ing corn, and at 10.5 a.m. the pressure gauge indicated 
50 lb. of steam. He was just in the act of screwing down 
the nut of the screw balance to the figure 60, when the 
boiler exploded. The crown of the firebox ee and 
ruptured, forming an opening measuring about 54 in. by 
4in. through which the contents of the boiler escaped. 
Mr. West was knocked down and scalded and burnt 
somewhat severely ; some straw and stacks were set on 
fire which spread until the engine shed and other pro- 
perty was destroyed, the estimated damage being nearly 

. When the boiler was examined by an engineer 
surveyor to the Board of Trade, the firebox was found to 
be practically worn’ out, the plate around the fracture 
being reduced in places to a knife edge. 

Mr. Robert Ord, works manager to Messrs. Brown and 
ae Yoh evidence to the effect that the boiler was 
made for a working pressure of 60 lb., and that it had 
never been on the firm’s premises since it first left. He 
did not know of an instance in which farmers had sent for 
a man to examine their boilers. 

Mr. Henry Courteen, the managing director of the 
firm, said that they executed some repairs to the boiler, 
but had no instructions to examine it. It was not the 
custom among farmers in the district to have their boilers 
periodically examined, although it would only be a small 
expense. 

r. Francis Rogers, engineer, Bristol, said that he put 
new tubes in the boiler for Mr. West in 1892. He 
examined it, and considered that it was generally in good 
condition, the firebox plates being 4 in. thick. e saw ib 
with steam at 58 lb. pressure, and told Mr. West not to 
exceed 60 lb. under any circumstances. 

Simeon Smith, boilermaker in Messrs. Brown and 
May’s employ, said that in September, 1896, he advised 
Mr. West to have a new firebox as the plates of the 
present one were thin. He did not think that any im- 
mediate danger was to be apprehended, and he did not 
express any such apprehension to Mr. West. 

. Richard West, the owner of the boiler, detailed 
the circumstances under which he purchased it in 1891, 
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and the repairs and renewals he had since made. He 
did not give instructions as to having it examined, and it 
was not insured. When it exploded he was blown a 
distance of three or four yards, and was somewhat in- 
jured. The shed was soon ablaze, and he estimated the 
damage at between 200/. and 300/. Nothing was insured. 
He had quite intended having the new firebox recom- 
mended deere and when the boiler exploded it was 
probably the last time it would have been used under the 
old conditions. He was under the impression that even 
if the firebox crown did give way the only effect would be 
to put the fire out. 

Mr. William Sheers, engineer-surveyor to the Board of 
Trade, deposed to having examined the boiler after the 
explosion. The crown of the firebox was very thin, being 
wasted in the vicinity of the rupture to 7, in., and insome 
places it was even thinner than that. This wasting, 
in his opinion, had been going on fora long time, probably 
during the whole life of the boiler. 

This completed the evidence, and Mr. Gough then sub- 
mitted a list of questions on which he asked the judg- 
ment of the Court. 

Mr. West, in reply to the presiding Commissioner, said 
no one advi 
did not know that such a course was necessary. It was 
not likely he should have courted self-destruction if he 
had known the condition of the boiler. 

Mr. Gough pointed out that the evidence of Mr. Ord 
and Mr. Courteen was in Mr. West’s favour, because they 
had told the Court that the inspection of boilers was un- 
heard of among farmers. 

The Commissioners then adjourned to the farm for the 
purpose of making an examination of the boiler. On the 
Court re-assembling, Mr. Howard Smith gave judgment. 
The explosion, he said, was caused by the crown 
plate of the firebox having been so reduced 
corrosion, principally on the fire side, as not to be able to 
resist the pressure to which it wassubjected at the time. 
If the boiler had been examined before the explosion by 
a competent man there would have been no difficulty in 
detecting this corrosion, and the explosion would thereby 
have been prevented. The Court agreed with Mr. Sheers 
that the corrosion had been going on for a long pone, 
probably during the whole life of the firebox. Mr. Rogers 
examined the boiler in 1892, and there was no doubt that 
he was compe tent todo so, but he had not convinced the 
Court that Nedid so thoroughly. He was only re-fittiug 
the tubes, and his examination the Court considered, was, 
only a perfunctory one. The explosion was undoubtedly 
caused by the neglect of Mr. West in not having 
the boiler examined by a competent person at the 
time of purchase or since. If a competent person had 
examined the firebox periodically it would have been con- 
demned long ago. Mr. Courteen had told them that the 
average life of a firebox of this class was from six to 
ten years, and the Court did not know that this boiler 
had had a new firebox since it was constructed in 1874. 
It certainly had not had one since 1891, when it was sold 
as a second-hand boiler. Mr. West had urged as an 
excuse for his neglect that he had done nothing un- 
usual, that there were persons in the district usin 
agricultural boilers who did not have them examined, 
and that there was no bye-law compelling him to 
make an examination which he did not know it was 
his duty to make. Mr. West’s neglect was due 
to ignorance, but that could not be accepted as 
an excuse. As the Court had often said before, if persons 
chose to use steam appliances, which, if neglected, 
became a grave source of danger to others, as well as to 
themselves, they must be taken to know that they could 
not use them with safety unless they had them periodi- 
cally examined. Explosions sueh as this were, the Court 
regretted to say, not infrequent. Farmers who were 
entirely ignorant of the management of boilers bought a 
second-hand one, and so long as it did not leak they 
thought they could in safety subject it to a high pressure 
of steam. The Court apprehended that some of these 
farmers were almost as ignorant of their duties and respon- 
sibilities as Mr. West was, who said that he apprehended 
no danger even if the crown of the firebox ~ given 
way, for he thought the only thing that would have 
happened in that event would be that ‘the water would 
flow on to the fire and put it out.” The Court trusted 
that the facts made public by that investigation might 
act as a warning, and induce farmers in that district and 
elsewhere to have their boilers periodically examined by 
competent persons. If anovher explosion took place and 
it were shown that it had been produced by the neglect of 
the user of the boiler to take the ordinary precautions to 
which attention had been drawn, that user would inevit- 
ably be found to blame, as the Court now found Mr. West 
to blame for this explosion. 

On this finding of the court, Mr. Gough applied for an 
order on Mr. West to pay a part of the costs of the 
investigation. 

Replying to Mr. Howard Smith, Mr. West urged that 
he had already been a heavy los2r by the explosion. 

Mr. Howard Smith said that under the circumstances 
the Court ordered Mr. West to pay thesum of 102. to the 
Board of Trade towards the costs. 








ENGINEERING IN NATAL. 

To THE EprToR OF ENGINEERING. 
S1r,—Reading in ENGINEERING a report of a discussion 
on the proper amount of carbon in steel rails, I wished I 
had been present to have asked this question: Is a piece 
of steel made from, say Spanish rubio ore, and another 
piece made from, say Cleveland ore, equally good, pro- 
viding they show the same chemical analysis? I very 
much doubt it. When the Natal Government railways 


were first laid, 45-Ib. Rhymney steel rails were laid down. 
These were of splendid quality; we used to make 


sed him to have the boiler inspected, and he | gro 





cutters and chisels out of the scraps. It was far better 
steel than we had in the ae and smiths’ tools. 
When the traffic inzreased, 68-1b. Middlesbrough steel rails 
were put down. These were far too soft, the rails bend- 


ing easily when thrown off the truck. These wore away | h 


rapidly, nearly half the tread being gone on the curves, 
and were replaced in places by Barrow 80-Ib. rails. These, 
although better, are not hard enough, and an order has 
gone to America for a lot of hard rails, after a satisfac- 
tory trial of some. The German rolling stock does most 
of the mischief, a lot of four-wheel trucks from Ger- 
many being run on the line. It is instructive to watch 
a mixed train running round a curve of 300 yards 
radius where there is a siding. The eight-wheel lon 
bogies pass the points easily, the six-wheelers grin 
considerably, while the German four-wheelers strike the 
facing points with a blow like a hammer. These trucks 
make a noise like a circular saw when running loaded 
round a curve, grinding pieces off the rails. 

German stocks and dies find a ready sale here. They 
cut far easier than the English ones and are only half the 
price. A German tap runs easily through a tight nut, 
requiring mg bei short wrench, both taps and dies being 

und hard k from the cutting face. I priced some 
in Maritzburg the other day, German 2 in., 4 in., 8 in., 
and # in., complete in small box, 9s. 6d. ; English, 
wrapped in brown paper, about a yard long, 21s, 6d. the 
set. 

Natal is the country for water power, rising, as it does, 
from the sea to elevated terraces 4000 ft. to 6000 ft. 
high, and having a heavy rainfall in summer. It seems 
curious to see in all the booksellers’ and photographers’ 
windows in Maritzburg, beautiful photographs of water- 
falls many hundreds of feet high, and to read in the local 
papers of the Mayor turning on the current from five 


by | 100 horse-power steamalternators. At one place, five miles 


from Maritzburg, there is a fall of over 500 ft., with a 
minimum of 15,000,000 gallons in 24 hours, at Durban 
electricity for lighting and hydraulic power for the 
cranes, is produ by coal hauled 250 miles, while the 
Umgeni River descends to the sea, offering enormous 
cheap power a few miles away. 

In your article on ‘‘ Electricity in Bulk,” in a recent 
number of ENGINEERING, I don’t think you state the case 
fairly. Surely a number of the items should be lumped 
together, coal, oil, maintenance, labour, depreciation, &c. 
I advised the Corporation here to put in a 500 horse-power 
Girard turbine, with dynamo on same horizontal shaft, 
with long gun-metal bearings, selling the current for 
power by day and using it for light by night. With such 
a machine current could have been sold for 1d. per unit 
instead of 1s., the present charge; while the “one sold 
by day, worth say 2500/., would have been almost clear 

rofit. I have used for some years a small turbine on 
orizontal shaft under 150-ft. fall. The wheel is 3 ft. in 
diameter and 2 in. wide, using a round nozzle 1 in. in 
diameter. It stands in the centre of a large shed, at one 
end of which is a stone breaker with elevator and screen, 
to load into railway trucks. At the other end is a brick- 
making machine with rollers. This little wheel runs 
either machine easily. Cost, fuel, nothing ; oil, say 4d. 
per day ; maintenance, labour, depreciation, &c., trifling. 
here is very little coal in Natal as poor as the Cape 
Colony coal, reported on recently in Encingrrinc. I 
made trials of several sorts some years ago for coke- 
making. The Dundee Natal Company’s coal made a 
very hard tough coke in a 5-ton open oven (the Natal 
labourers could not stand the heat of closed ovens), and 
it is very free from sulphur. The idea was to work the 
iron deposits here, but no limestone could be got at the 
time, so after some experimental work it was dropped for 
awhile. Now that the branch lines of railway are being 
made to the limestone districts, things are being got ready 
for a small start. The ore is limonite, 62 per cent. The 
deposit, lying on decomposed greenstone porphyry and 
covered by slates and traps, runs for a mile or more, vary- 
ing from two feet to many feet in thickness. Small coal 
costs, laid down at the furnace, 103. per ton ; fireclay and 
rock sand is abundant. Foundry work only is intended. 

Yours, &c., 
S. L. GREEN. 
Zwarthop, Natal, November 25, 1898. 





TUNNEL VENTILATION. 
To THE Eprror OF ENGINEERING. 

Str,—I notice that in a paper read at the Institution of 
Civil Engineers on the subject of railway tunnel ventila- 
tion, that the Mersey railway tunnel, connecting Liver- 
pool and Birkenhead, was referred to as an ideal 
example. 

I had the misfortune to have to use this railway fcr 
four years after the first week of opening. The other day 
T also used the railway. Instead of this tunnel being an 
example to copy—in respect to its ventilation—I should 
su t that it is an example fo be severely ignored. 

if the mortality effect of this tunnel could be differen- 
tiated it would startle the residents of Liverpool, and I 
here suggest that the medical officers of Birkenhead and 
a might attempt this differentiation in their 
mortality computations. 

Disastrous as this Mersey Railway has been to r 


shareholders, the deadly influence of nauseous atmosphere | P® 


and violent draughts, cannot fail to have left a terrible 
mark on the mortality history of the towns it connects. 


Pure AIR. 
December 31, 1898. 





TESTING LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 
Srr,—Referring to your query as to whether the words, 
“‘if a more liberal standard of firing could be adopted,” 
which occurred in my previous letter, referred to the 





emer: of firing or to the quantity of coal to be allowed 
or a trip. 

The words referred to the method of firing, and it 
would, perhaps, have conveyed my meaning better if I 
ad said a “better method” instead of a ‘‘ more liberal 
standard.” 

I do not know how the engines were fired in the recent 
tests, but if the requisite amount of steam was obtained, 
independent of any specific way of firing, I do not think 
a correct estimate of an ordinary engine’s work (when 
economy and wear and tear of boiler have to be considered) 
could be arrived at. 

What I wish to advocate is that when the testing is in 
operation, different methods of firing should be intro- 
duced, and the best method included in the result. 

So far as my experience goes, I have found it best to 
work with from 7 cwt. to 10 cwt. of coal in the firebox 
when the fire is made up (which is more than is usually 
used), and after it has got well hot, to keep it to that 


| standard through the journey ; and I find that if the fire- 


box is kept comparatively full of fire while the engine is 
at work, a regular and constant supply of steam is ob- 
tained at the least possible cost of coal and wear and tear 
of boiler ; also there is very little fire to be taken out at 
the end of the trip, which, as you are aware, is a 
desideratum. 
Thanking you for pee courtesy, 
remain, yours truly, 


22, Dexter-street, Derby. T. W. Luptow. 


THE ‘“*MOHEGAN” DISASTER. 
To THE EDITOR OF ENGINEERING. 

S1r,—On the 2nd December last you published a letter 
signed ‘‘ Delta,” wherein a suggestion was made that 
passenger vessels should be compelled to have watertight 
orlop decks. The suggestion seems to me to be worthy 
of more attention than it has hitherto claimed, but if 
“Delta ” could furnish you with drawings of the Mohegan 
and also of the Drummond Castle, along with appropriate 
calculations, showing what the effect would be of fillin 
the lower holds with sea water, I think the public, an 
especially the owners of nger steamers, would be 
better able to judge of the value of the plan. 

T imagine that the nom de plume of ‘‘ Delta” covers a 
name which carries no little authority, and has been 
assumed out of deference to the susceptibilities of the 
owners of the two steamers in question, but his letters are 
written in such good taste that nothing personal could 
possibly be imputed. 

The best types of passenger steamers are now generally 
built, so that at least two compartments may be flooded 
without sinking the ship, but ‘* Delta’s ” suggestion as to 
watertight orlop decks seems to be a thoroughly practical 
suggestion for intermediate steamers. 

Yours truly, 





PopLar. 
December 31, 1898. 





RHENISH GELIGNITE. 
To THE Eprror oF ENGINEERING. 

Sir,—At an inquest held here, December 24, 1898, on 
two men who were unfortunately killed by a premature 
explosion of Rhenish gelignite, hie Majesty’s Inspector 
of Quarries gave it as his opinion that the charge might 
possibly have been ignited hy the friction of the cart- 
ridges against the side of the hole. 

The hole was a vertical one 15 ft. deep, 34 in. in 
diameter at the top, 2 in. in diameter at the bottom. 
About 15 lb. had been put in, and four cartridges { in. in 
diameter, 34 in. long, tied together, were being pushed 
home slowly and softly with a wooden rammer, when the 
fatal explosion took place. 

It would be interesting, and of the greatest importance 
to users of this higher explosive, if any of your readers, 
who have had a similar experience with it, would give it. 

I subjoin the analysis of the explosive. 


. per cent. nitro-glycerine. 


‘9 nitro-cotton. 
30 a nitrate of wae 
9 sé wood meal. 


Yours ag 
C. H. DARBISHIRE. 


Darbishire’s Granite Quarries, Penmaenmawr, 
December 27, 1898, 








ROYAL ENGINEERS. 
To THE Epitor oF ENGINEERING. 

Srr,—Your leading article this week is on exactly the 
same issue as our long correspondence under the heading 
of ‘‘ Royal Engineers.” 

Looking on with an open mind at the discussion of 
whether military men or civilians should direct those and 
other military engineering and manufacturing works, one 
is reminded of Socrates, and the answer he gave a young 
man who consulted him as to which course he was to take 
in a certain matter: Whichever you do, you will re- 
nt it. 

Nodoubt military men are not generally fitted for such 
appointments, but there is something undoubtedly in 
the arguments that a knowledge of the use of the war 
materials is of value to the manufacture of them. The 
only practical conclusion is that the advice given by Sir 
William White to the engineer students should be fol- 
lowed : that men should stick to their branch—soldiers to 
soldiering, engineers to engineering, but take an intelli- 
gent interest in those bearing on it. 

_ Now this happens not merely to be feasible, but it is of 
itself singularly desirable, that the engineers who would 
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have to work for the army in peace and in war should be 
auxiliary officers. 

The Indian Public Works Department are urgently 
required rg ad a reserve of officers to the Indian Staff 
Corps (vide the prize essay on that subject by Major 
Mullay, R.E., of the United Service Institute of India). 
The officers of the Army Works Department could with 
equal usefulness serve in our always under-officered 
militia, there being far more of both than would ever be 
required in war as engineering specialists. 

Thus, demanded both professionally and nationally, it 
cannot be regarded otherwise than as an obvious and 
urgent thing to do, and I have no doubt the somewhat 
random objections put forward by some of your corre- 
spondents were under misconception as to what was 
really suggested. 

It would not, of course, meet every case, and perha 
especially not the one under discussion in your article. 
As for the appointment to direct ordnance factories, a 
capable and even distinguished man must be chosen, 
irrelatively to whether he happens to be in the militia 
artillery or not; but it is a general solution to that 
question. 

With this reservation, most military men will quite 
agree to the comparison made by one of your corre- 
spondents: That as there are brewery, laundry, and 
railway engineers, so there should be military works 
engineers, and as the former are not brewery, laundry, 
and railway managers, so the latter should not 
soldiers; or, rather, that they should not aspire so much 
as to carry the field marshal’s baton in their knapsacks. 

Equally to the point is that made by the same corre- 
spondent about military men: That just as a brewer, 
laundry, or railway py gives his instructions to an 
engineer, so should a soldier, proper, give them to engi- 
neers proper for all permanent military works. 

But which military men? In answering this we arrive 
at the true definition of what a military engineer 
should be. 

Military men specialise different branches of their pro- 
fession, some cavalry, some infantry, some artillery, and 
some fortifications and field-works; but all study also 
military science as a whole, in each of its branches, to- 
gether with their special one. Moreover, the same rule 
of taking an intelligent interest in sciences bearing on 
their profession applies to them also. Cavalry officers 
learn something of veterinary surgery, infantry officers 
various things, from engineering to law, artillery 
officers metallurgy and sciences ring on artillery, 
and the sappers (let us use that word to avoid 
‘‘engineers” which gives rise to misconceptions) very 
properly learn something, a good deal, if possible, of engi- 
neering. These are the real military engineers, and those 
able to give intelligent instructions to engineering experts 
for military works, and to be able to design (militarily 
speaking) permanent fortifications, just as the artillery, 
guns. 

A constant source of misconception has been in corre- 
spondents, while abusing the Royal Engineers pretty 
freely, still taking the corps somewhat seriously a3 a corps 
of military engineers. 

They do not seem to realise that it is really an ano- 
malous institution which has resulted of the attempt of 
the British War Office (the British alone, needless to say) 
to maintain to the end of the century an organisation 
possible in the ape a. or at the utmost in the middle 
of it; and it is absurd to look to it as any kind of 
example of what a modern military engineer is, or how 
they should be organised. 

Strangely, a delusion on this matter doss not seem to 
have been limited to this country, and the remarks a 
correspondent quoted from a book by General Wesley- 
Merritt of the United States Army, are under a similar 
misconception as to what the modern military engineer 
is. Common sense, however, thus shows us what they 
should be, and we have examples in the Continental 
armies, who understand it quite well. 

It is another error to represent it simply as a corps of 
various engineers, and this view is sometimes put for- 
ward, being one on whicha defence can be made. For if 
it were that merely its non-division might be of no serious 
consequence, ayo only members were kept fairly 
=o a branch, and a record kept of the specialities of 


As such, however, it would have. poor claim to com- 
batant work, It is, therefore, proclaimed to be a corps of 
military engineers, whose fundamental principle is that 
they must have a varied experience, civil and military. 

In practica, however, it is far larger than required to 
supply all the military engineers proper that we would 
ever want. Moreover, the amount of military duty avail- 
able for it is by very far insufficient to make soldiers of 
all its officers, and, further, it does profess to supply 
experts of various kinds. It attempts everything, there. 
fore, and the muddle resulting of mixing up military 
engineers holding such a principle, in a corps more than 
half of whose members are not required to have that 
peculiar and quite special kind of training at all, and not 
discriminating between them, can be easily imagined. 

ae military training circumstance completes the dis- 
order. 


tf we examine the records of service of engineer 
officers, we will see what the principle of indiscrimina- 
tion with the doctrine of varied experience and the circum- 
stance of insufficient military opportunities can produce 
in practice. We will find officers who have got a varied 
engineering experience, but no adequate military train- 
ing. Such are spoilt as engineers, and not fitted to be 

pers. 

We will find officers who have specialised some branch, 
Say railway managing, who have got the military experi- 
ence. It is little more than wasted on them. The 
will find officers who have neither a specialised entugh 





experience to make them good engineers, nor a varied 
enough one to make them the best officer for field 
engineers. ; } 

e will find officers whose engineering experience is 
practically nil, who have always kept to the military 
work, and monopolised the small share of it available. 
They would be much more in place in a cavalry or 
infantry regiment. 

Among those few who have just chanced to get a 
varied training, engineering and soldiering, they will find 
numbers who (owing to all engineering duties being com- 
bined as one subject) have had their varied experience in 
subjects which could never fall to the lot of a man in any 
one capacity, to the sacrifice (inevitably, as so many 
subjects are required of the military engineer) of their 
perfect training for either position. ne 

We will find some officers who have stuck to a speciality 
who have qualified themselves to render valuable services 
as engineers. There, at last, they will think they have 
found a class that are right for one thing. So they are; 
but the case is, perhaps, the most scandalous of all, for 
here we have a body of specialists, pure and simple, men 
who have designedly shunned the military profession, 
holding by their nominal profession of military engineers, 
full combatant rank, and liable for combatant com- 
mand whenever, in the accidents of war, events may have 
made them serviceable on the spot. 

To crown all, the whole corps are regarded as members 


be | of one profession, and sufficiently so in actual practice 


for Fp capper round and square men (approximately, 
for if is a corps of approximations, few, indeed fewer far 
than anyone would believe, getting the exact training for 
any line) constantly finding themselves in square and 
round holes respectively to the unfortunate waste of public 


money. 

With all the blame one feels inclined to heap on every- 
one, War Office, Government, the corps itself, and the 
country, on contemplating such a state of things, I 
must ask your readers whether they do not feel a special 
share falls on civil engineers? To them the absurdity 
of the whole thing is plain enough, with them the 
sophisms by which it is defended could not go down, 
yet- they never raised their voice to warn their fellow- 
countrymen of this very Bedlam of disorder in one of 
the important branches for its national defence which, 
moreover, is an important spending department. 

They should have borne in mind the position of the 
officers of the corps itself who cannot publicly criticise 
it without some breach of discipline, which it is rather to 
its credit than otherwise, its officers are and have always 
been loth to resort to. 

I remain, Sir, P ae &e., 
Royat ENGINEER OFFICER, LATE OF THE 
Inpian P.W.D. 





ENGLISH PATENTS AND FOREIGN 
PATENTEES. 
To THE Epitor OF ENGINEERING. 

Srr,—Referring to the article on the subject of patent 
laws raised in your issue of 16th ult., I think that un- 
doubtedly a movement should be set on foot to amend the 
law against granting a patent to a person abroad, and thus 
giving a monopoly, without compelling the patentee to 
manufacture or exploit the said patent in this country 
within a reasonable time from the date of the filing of 
the specification. 

It does not seem just to me that he should enjoy the 
protection thus given him by law, without allowing the 
working population to get some benefit therefrom. 

This obligation is required by other nations, France, 
United States, Belgium, &c., and I hope that some pro- 
minence may be given to the subject through the means 
of your paper. 

I remain, yours truly, 
M. G. 








AGRICULTURAL EncINES.—The exports of agricultural 
steam engines from the United Kingdom show continued 
rogress, the value of the engines es in November 
rua been 55,358/., as compared with 31,0667. in Novem- 
ber, 1897, and 21,0477. in November, 1896. Theaggregate 
exports in the first eleven months of this year were valued 
at 637,232/., as compared with 498,967/. in tho correspond- 
ing period of 1897, and 524,364/ in the corresponding 
riod of 1896. In these totals the exports to various 
uropean countries figured for 488,387/., 385,701/., and 
365,940/. respectively ; those to South America, for 33,478/., 
29,163/., and 66,405/. respectively ; and those to South 
Australasia for 28,203/., 22,820/., and 11,0827. respectively. 


Drrpy.—The Derby Town Council has now obtained 
possession of the local tramways. The consideration for 
the transfer is 32,0007. The lines will be managed by the 
old directors until June 30. The Electric Lighting Com- 
mittee of the Town Council has had under consideration 
a report from Mr. T. P. Wilmshurst, as to the extensions 
of the electric light buildings and plant necessary for meet- 
ing the increasing demand for lighting current ; and it is 
of opinion that the present station and land adjoining can 
be utilised for this purpose and for future extension with- 
out a newsite being provided for the tramway ae 
plant. The estimated cost of the proposed works, whic 
include structural alterations, and additions to the build- 
ings, new boilers, superheaters and softeners, pumps and 
steam piping, engines, dynamos, mains, condensers, trans- 
formers, and meters, is 25,0007. The estimates include 
provision for buildings for the generating plant in case 
the tramways are worked by electricity, but they do not 
include any item for the electric plant necessary for that 


purpose. 





LAUNCHES AND TRIAL TRIPS. 
Tue Japanese torpedo-boat destroyer Murakumo 


(Darkening Clouds) underwent a successful full-speed 
official trial at the plin Sands on Monday, the 19th 
ult. In spite of the stormy weather, a mean speed of 


30} knots was maintained for three hours’ continuous 
steaming. The guaranteed speed was 30 knots, the con- 
ditions of trial being very similar to those for the British 
destroyers, Theload carried was 35 tons. The Japanese 
Government was represented by Constructor-Com. M. 
Kondo and Engineer pes H. Kurobe, who expressed 
themselves well pleased with the performance of the 
vessel. Thisis the first of six vessels now under construc- 
tion at the works of Messrs. John I. Thornycroft and Co. 
for the Japanese Government, and it is expected that 
Murakumo will be completed and ready for delivery at 
the end of this month. 





The Coquette, torpedo-boat destroyer, built by Messrs. 
Thornycroft and Co., went out from Chatham for a three 
days’ trial of her machinery on Tuesday, the 20th ult. 
The results, which were satisfactory, were as follows: 
Draught of water, 6 ft. forward, 7 ft. = aft; 8 of 
ship, 30.371 knots ; steam pressure in boilers, 215 1b. per 
square inch ; air pressure in stokeholds, 2.8 in. ; vacuum 
in condensers, 26.5 in. starboard, 24.4 in. port ; revolutions 

r minute, 387.4 starboard, 380.4 port; mean indicated 

orse-power, 2888 starboard, 2852 port ; total, 5740. 


On Saturday, the 24th ult., Messrs. J. Duthie and Co., 
Montrose, launched a trawler, 90 ft. by 19 ft. 9in. by 
10 ft. 8 in., for Messrs. J. Lewis and Son, Aberdeen, 
who are to supply the engines. The firm have on hand 








ven other trawlers for Aberdeen, Fraserburg, and 
Grimsby. 
The Irvine Shipbuilding and Engineering Company, 


Limited, launched from their yard at Irvine (Clyde) on 
Wednesday, the 28th ult., a screw steamer to the order 
of the Player Steamship Company, Limited, Teignmouth, 
Devon. The vessel is built of steel to Lloyd’s highest 
class for the owner’s general trade. Her dimensions are: 
172 ft. between perpendiculars by 27 ft. 9in. by 12 ft. 9in. 
moulded, with a a carrying capacity of 700 tons. 
A set of compound surface oe engines, having 
cylinders 19 in. and 42 in. in diameter by 24 in. stroke is 
being supplied by Messrs. Campbell and Calderwood, 
Soho Works, Paisley; steam being supplied from a steel 
boiler 12 ft. 9 in. by 10 ft. 6 in. working at a pressure of 
130 1b. The vessel was named Player. 





On Wednesday, December 28, the steel screw steamer 
Prah was launched by Messrs. W. Dobson and Co., 
Walker-on-Tyne, for the African Steamship Company 
(Messrs. Elder, Dempster, and Co.), of Liverpool. The 
vessel is of the shelter-deck type, and the principal 
dimensions are: Length, 325 ft. ; breadth, 45 ft. ; depth 
moulded, 22 ft. 2} in.; with a deadweight carrying 
capacity of 4600 tons. The hull is divided by six water- 
tight bulkheads. The cellular double bottom is divided 
into ballast tanks, with a total collective capacity of 
747 tons. The propelling machinery will be supplied by 
the Wallsend hipping and Engineering Company, the 
cylinders being 23 in., 37 in, and 61 in., by 42 in., and 
the steam is supplied from two single-ended boilers, 
working at a pressure of 165 lb. 


Messrs. C. S. Swan and Hunter, Limited, Wallsend, 
launched on the 29th ult. a twin-screw steamer built to 
the order of Messrs. Rankin, Gilmour and Co., Liverpool, 
for their Atlantic trade. The principal dimensions of 
the vessel are: Length over all, 483 ft.; breadth extreme, 
56 ft.; depth moulded 34 ft. 10 in. The machinery has 
been constructed by the Wallsend Slipway and Engineer- 
ing Company, Limited, and consists of two sets of triple- 
expansion engines having cylinders 22 in., 37 in., and 
61 in. in diameter with a stroke of 48 in. The boilers 
are 16 ft. 3 in. in diameter by 12 ft. long, having a 
working pressure of 180 lb., and are fitted with Howden’s 
system of forced draught. The vessel was named the 
Saint Andrew. 


On Thursday, December 29, the Degama, built to the 
order of the African Steamship Company (Messrs. Elder, 
Dempster, and Co.), of Liverpool], was launched from the 
yard of Messrs. Furness, Withy, and Co., West Hartle- 
pool. The principal dimensions are: Length between 

rpendiculars, 337 ft. 6 in. ; breadth extreme, 45 ft. 3 in. ; 

lepth moulded, 28 ft. 5 in, ; and she will carry 5700 tons 
deadweight on a draught of 23 ft. A saloon house is 
fitted on the bridge deck forward of the stokehold, with 
accommodation for twelve passengers. The machinery 
will be supplied by Messra. Thomas Richardson and 
Sons, of Hartlepool, and will be of the triple-expansion 
type, with cylinders 234 in.. 38 in., and 64 in., by 42 in. 
stroke, with two single-ended boilers, 15 ft. 3 in. in 
diameter, by 10 ft. 6 in. long, and 170 lb. working 
pressure. 








German Steam Navication.—The German-Australian 
Steam Navigation Company will pay adividend of 10 per 
cent. per annum for 1897-8. The corresponding dividend 
for 1896-7 was at the rate of 8 per cent. per annum. 





Tue Suez Canat.—The transit revenue collected by the 
Suez Canal Company in November, amounted to 272,800. 
as compared with 249,200/. in November, 1897, and 
228,400/. in November, 1896. The te collection 
for the first eleven months of the year was 3,135,696/., as 

nee with 2,662,1887, and 2,924,486. in the corres- 
n 


co 
ponding periods of 1897 and 1896 respectively. 
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MISCELLANEA. 


THE first 10 of the 20 locomotives ordered by the Mid- 
land Railway Company in America, will, we understand, 
be delivered about the middle of February. 


The traffic receipts for the week ending December 25, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,823,244/., which was earned on 19,2534 
miles. For the corresponding week in 1897 the receipts 
of the same lines amounted to 1,652,345/., with 19,034} 
miles open. There was thus an increase of 170,899/. in 
the receipts, and an increase of 219 in the mileage. 


The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Consul-General at 
Christiania, stating that tenders are invited by the Nor- 
wegian State Telegraph Ad ninistration for the delivery 
of about 140,400 porcelain telegraph and telephone insula- 
tors. Tenders must be received at Christiania by 
12 o’clock noon, on February 26, 1899. A copy of the 
specification, conditions, &c., may be examined on per- 
sonal application at the Commercial Department of the 
Foreign Office any day between the hours of 11 a.m. 
and 5 p.m. 

During the peace jubilee at Chicago, the streets in 
some of the business portions of the city were illuminated 
by festoons of incandescent lamps. Though the weather 
was most inclement, it is stated that there was not a 
single short circuit. To protect the lamp connections 
from damp, a tin cup, costing ?d., was placed over each, 
two holes being punched in the bottom, R eaten which the 
wires were led after taping, and finally waterproofed, 
with a little ‘‘ compound.” The cup, in addition to keep- 
ing the lamp connections dry, also served as a reflector, 
throwing back light which otherwise would have been 
wasted in the clouds. 


Dr. Gatling’s one-piece steel gun has now undergone 
with success its preliminary trials. The gun in question 
is 8 in. in diameter, and consists of a single casting of a 
special steel devised by the inventor. The powder pres- 
sure reached in the palinlaaney rounds was 37,000 lb. per 
square inch. It is now proposed to test the gun to 
destruction. It would seem that the prospects for the 
weapon are not particularly bright, owing to the intro- 
duction of the wire-wound system of constructing heavy 
ordnance. Steel, in the form of wire, is, in the first place, 
much stronger than in the mass ; and, further, in winding 
the wire on, it is possible to closely approach the initia 
tensions theoretically required for the most efficient use 
of the material. The earlier wire guns suffered from lack 
of longitudinal stiffness, but in modern designs this fault 
is avoided. 


The Russian Pacific squadron will be reinforced during 
the coming summer by the addition of the first-class 
cruiser Admiral Nachimoff and the ironclad Petro- 
pavlovsk. The new fast cruiser, which is being built for 
the Russian Government at Kiel, will be ready to leave 
the contractor’s hands, and should be sent to Russia b 
the end of the year at the latest. Experiments with 
naphtha fuel will be carried out in the Gulf of Finland 
this summer on torpedo - boats and training ships. 
Experiments will also be made with a view to establish- 
ing regular communications between the northern ports 
of Russia and the mouths of the Siberian rivers. In the 
spring works will be begun at Kronstadt for a new port 
for vessels engaged in the coasting trade, this enterprise 
being undertaken by the Minister of Ways and Com- 
munications at the request of the Kronstadt munici- 
pality. 

Some interesting experiments are now in progress in 
the matter of using crude petroleum as a r material. 
It is claimed that a dirt road treated with oil is free from 
dust in summer, and, being impervious to wet, remains 
hard in wet weather. To test the matter, the Standard 
Oil Company placed a tank of oil at the disposal of Mr. 
Megis, of the United States Corps of Engineers, who used 
iton November 20 last to sprinkle a strip of a newly- 
made dirt road, the strip being 12 ft. wide by 200 ft. 
long. Later on a second portion, about 300 ft. long, was 
also treated, eight barrels of oil being, in the end, distri- 
buted over a total length of some 500 ft. to 600 ft. The 
next day, before the oil had been absorbed, a heavy rain 
fell, and it was found that the dust beneath the oiled 
surface remained firm, ‘vhilst other portions of the road 
became muddy and full of ruts. A heavy frost followed 
the rain, and five days later the surface was examined. 
The unoiled roadway was cut up with ruts 1 in. to 2 in. 
deep, and frozen rough and hard, whilst the oiled portion 
remained perfectly smooth. The road will be again 
examined after the spring thaw, but, so far, the oil 
appears to have been decidedly beneficial. 


A very ingenious system of lighting the back portions 
of rooms opening into confined courts or narrow streets is 
now being introduced into this country by the General 
Luxfer Prism Company, of 5, Nicholas-lane, Lombard- 
street, H.C. Ordinarily in the cases in question the light 
received from the sky passes through the window directly 
on to the floor below, which thus becomes the best lighted 
portion of the room. Since these floors, even if not car- 
peted, are poor reflectors, but little of the incident light 
is passed on further into the room. By constructing as 
prisms the panes through which the light passes into the 
room, the rays transmitted are bent round and reach the 
far end, precisely as if they proceeded from an origin on 
the same level as the window itself. The effect obtained 
is surprisingly good. At the works of the company 
the far end of a room 90 ft. long, having a window at one 
end only, and opening on to a narrow street, is excel- 
lently lighted. ‘To avoid the use of thick heavy glasses a 
large number of small prisms, each about 3 in. to 4 in. 
square, are used in place of a single large prism. These 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


OCTOBER. NovEMBER. DEcEMBER. 





( 
Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. inall other cases. The price of quicksilver is 
r bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 
eavy steel rails are to Middlesbrough quotations. 








small prisms are held in a copper framing, the width of | the angle between the window to be lighted and the top 
which does not much exceed 7; in. The method of fram- | of the nearest obstruction opposite. The same system 1s 
ing up the prisms in this way 1s peculiar, and gives most | also used in conjunction with pavement lights for light- 
excellent results. The prisms are inserted in the copper | ing basements. The pavements deflect the light through 
frames, and then the whole immersed in an electro- t of the angle necessary for it to reach the end of the 
lytic vat in which further —* is deposited. This fills | basement, and the ‘‘ Luxfer” prisms do the rest. 

up with absolute solidity all free space between the 

glass and the copper, the resulting frame being in the ; 
end as strong and stiff as a sheet o oped yesas of equal, BancKox.—A Berlin oe has obtained a contract 
thickness. Different prisms are employed according to for an installation of the electric light at Bangkok. 
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SCOTT'S CIRCULAR 


SAW GUARD. 





Wes illustrate on this page a guard for circular saws 
now being introduced by Messrs. Walker and 
Brothers, of 44, Constitution-street, Leith. The 
guard, as will be seen, consists of a metal plate, 
which can be carried on an arm, the height being 
adjustable by means of a screw as shown. Its posi- 
tion can further be adjusted longitudinally, since the 
bolt by which it is clamped to the arm carrying it 
passes through a slot. To protect the back of the 
saw a thin strip of steel is bolted to the main portion 
of the guard, and passes down behind the saw as 
shown, and is secured by a steady bolt below. This 
back guard is thin enough to readily enter the saw 
cut. When desired the guard is made to swing round 
out of the way, so as to enable the saw to be sharp- 
ened in place. 





SHIPBUILDING AND MARINE 
ENGINEERING IN 1898. 

As promised in our issue last week when we reviewed, 
from a general point of view, the shipbuilding and 
marine engineering work of 1898, we now return to the 
subject to consider the condition of the trade in the 
various districts throughout the kingdom ; and first, 
asin former years, we take the north-east coast, a 
term which usually comprises the ports between Blyth 
and Whitby. We find that the aggregate for these 
shows a great expansion of trade. The six ports have 
produced 332 vessels, totalling 846,027 tons —the high- 
est ever reached-—and 178,389 tons more than in 1896, 
when a record was made, while, in 1892, a year also 
of great activity, the total was 214,300 tons less. 
The north-eastern ports did not suffer from the strike 
so much as the Clyde in 1897, their total being only 
16.6 per cent., or 110,748 tons, whereas on the Clyde 
it was 23.8 per cent., or 80.487 tons down; and yet 
the north-eastern ports have now added more to their 
total of 1897 than the Clyde, 290,000 tons against 
131,897 tons, or over 52 per cent. against 38.4 per 
cent. It follows, therefore, that the increase over the 
record year of 1896 is much greater, being equal to 
26? per cent., as compared with 12} per cent. in the 
case of the Clyde. The relation between the two dis- 
tricts, as indicated in the appended figures fluctuates : 


1898. 1897. 1896. 1895. 1894. 1893. 
Tons. Tons. Tons. Tons. Tons. Tons. 
North-east 
ports .. 846,027 556,890 667,638 516,224 545,078 435,349 
Clyde 473,714 341,817 422,304 359,625 339,640 279,916 
Ten years ago, in 1889, the north-east ports 


launched two tons to each ton sent from the Clyde, 
but this steadily decreased to 14 tons in 1893, and 
to 1.44 tons in 1894, the years of depression; but 
with returning activity,-the north-eastern ports again 
moved pace. § the ratio being 1.57 to 1 in 1896, 1.63 
to 1 in 1897, and 1.78 to lin 1898. The figures do not 
extend over a long period, but the inference seems 
justified that the Clyde builders have been able to 
under-bid the north-east ports, when there were few 
orders going. It will require another period of de- 
pression to verify the point under later-day conditions. 

It is evident, too, that the north-eastern ports get 
a larger proportion of their augmented tonnage in years 
of activity from abroad than does the Clyde. In 1898 
this ratio was 27 per cent., the foreign tonnage aggre- 
gating 228,086 tons. In the two preceding years of 
activity—1897 and 1896—the ratios were 31 per 
cent. and 35 per cent. respectively—an average 
of over 30 per cent. — while in the years of 
depression it was 14,7 and 16 per cent., show- 








ing that it is quite double when trade is brisk. 
On the Clyde there are the same minima, but the 
maxima fall short on an average by 3 or 4 per cent., 
which may suggest that Clyde builders “pick and 
choose” foreign orders more when trade is brisk. The 
Tyne provided one-half of the foreign tonnage, the 
Wear a fourth, while the Tees, which usually has a 
large proportion of foreign-owned vessels included in 
its list, only built 19,330 tons, barely 10 per cent., 
while West Hartlepool, on the other hand, largely in- 
creased her proportion. As to the sailing tonnage it 
is practically ni/, for although the total not steam is 
16,353 tons, this is entirely made up of docks and 
caisson gates and barges; but the north-east ports 
have not for years added to our deep-sea sailing ship 
tonnage. Of the total, therefore, 829,674 tons required 
machinery ; but the machinery for three warships built 
at Elswick was sent from London, and if we deduct 
all warship tonnage and power, 35,397 tons and 
100,850 indicated horse-power, we find that the power 
is only 0.53 indicated mesa 3-4 r ton of merchant 
steamship. If in the case of the iyde we deduct the 
warship tonnage and power, we find that the power is 
almost equal to the indicated horse-power per ton, 
showing that a larger number of high-power merchant 
steamers have been built on the Clyde than in the 
north-east ports, which is an interesting although by 
no means disparaging fact. To the more important 
vessels we shall refer when dealing with the returns 
of the individual firms ; meanwhile, we may give a 
list of the firms who supply machinery but no ships, 
giving also the total of R. and W. Hawthorn, Leslie, 
and Co., Limited, as it is the largest in the district, 
due to the inclusion of much high-speed warship ma- 
chinery, while the other returns are made up mostly 
of the machinery of cargo-carrying ships. 


Indicated Horse-Power of Engines Constructed by Marine 
Engineering Firms. 


| 








| 11898, | 1898 | 1897. | 1896. | 1895. 
—_ | No. of | 
| Vessels. oR vere LH.P. 1.H.P. 
fn — EO eae 
R. and W. Hawthorn, Leslie,| | 

and Co, Limited .. --| 15 (84,145 /49,650/20,800 49,300 
Wallsend Slipway and Engi-| | 

neering Company, Limited) 16 (68,110|22,675|13,460 29.260 
North-Eastern Marine Engi-| | 

neering Company, Limited,| | 

Wallsend and Sunderland ..| 43 (55,195 |48,575/64,440 27,430 


G. Clark, Limited, Sunder-| | 

and =... .. ~—.| 25 [51,216 |27,600'37,200 24,1€0 
Central Works, West Hartle-| | 

pol .. ..  ..  ..| 29 {47,800 /27,350 24,950 34,000 
Blair and Co., Limited, Stock- 

ton 50,070 41,550 


25,260 23,400 


| 85 land 32,600 
| 

| 37,084 21,750 

| 


J. Dickinson and Sons, Li- 
mited, Sunderland .. 3}, 48 
Sir C. a 


and Co., Limi 





29,672] é 


W. Allan and Co., Limited, 

Sunderland .. “o --| 12 | 18,550) 11,000|10,625 9,000 
MacColl and Pollock .. ..|._-:12——«|- 8,140 2,800) — | — 
Hedley and Boyd, North | | 

Shields Bee ee ATLAS Oe | alee a ae 


J | | 


Messrs. T. Richardson and Sons, West Hartlepool, have also 
been very busy. 

The return by the Wallsend Company, which shows 
a great increase in activity since Mr. Laing’s assump- 
tion of the management, is the more remarkable, as 
they have been reconstructing the place, and engines 
of 11,000 indicated horse-power are ready, but not 
included, as the ships have not been launched. 
There is included machinery for the Orient liner 


Orient, of 8000 tons, for a Japanese passenger ship, 

werful ice-breaking steamer, and five others 
aunched by Sir W. G. Armstrong, Whitworth, 
and Co., Limited. In the case of the Central 
Marine Engine Works, there have been extensions 
made to engine shops and brass- finishing shop. 
Besides the ordinary triple-expansion engines, there 
have been three asa large sets of machinery 
built for the Atlantic trade, which have been placed 
in the steamers Chicago, Mount Royal, and Man- 
cunia. In the boiler department, besides the 60 boilers 
for the engines above named, 15 other marine boilers 
of various classes have been built, making altogether 
75 marine boilers which have been turned out during 
the year. For the coming year a large amount of 
work is in hand, including a repetition of Mudd’s 
patent five-crank engines as fitted to the s.s. Inchmona, 
and a powerful set of twin-screw engines for an 
Atlantic liner. The number of men employed at the 
Central Engine Works is larger than at any previous 
time : the same holds good of all other works. 


THe TYNE. 

The builders on the Tyne only launched one more 
vessel than in the previous year, 143, but the tonnage 
was 96,874 tons more, which at once indicates the 
great increase in the size of vessels built. There were 
five of them over 9000 tons, three more over 8000 tons, 
and four more over 7000 tons : four firms contributing 
to this list of leviathans. Five more were between 
5000 and 6000 tons, nine more between 4000 and 5000 
tons, and 25 between 3000 and 4000 tons, so that 51 
vessels in all were above 3000 tons, which explains 
the high average, for the 143 vessels totalled 307,924 
tons. This is over 61,000 tons higher than the ‘‘record ” 
total of 1896, and is more than double the output in 
1893, when the total was the lowest in the decade. 
There is no need to refer to the fluctuations. But for the 
building of floating docks and caissons one might say 
that all the tonnage was steam ; but few notable mer- 
chant’ steamers have been included, the builders pre- 
ferring the quick return with easy conditions which the 
modern cargo carrier brings, rather than the Channel 
or deep-sea,liner, where the trial conditions take a lot 
of getting. The list, too, is remarkable for the inclu- 
sion of only one British naval ship, a destroyer launched 
by Messrs. R. and W. Hawthorn, Leslie, and Co.; but 
Palmers have passed four launched last year through 
their trials, which makes nine naval vessels added to 
the Navy by this firm in two years. Five foreign war- 
ships are included in the Elswick return. These, with 
merchant ships, make up 119,184 tons of shipping for 
abroad, as against 97,126 tons in the previous year, but 
the proportion to the total is only 38.85 per cent., 
against 41.28 per cent. in 1897, and 47.2 per cent. in 
1896. The Tyne therefore still holds first place from 
this point of view. Of the foreign-owned tonnage 
Norway has taken rather less than usual, 15,147 tons ; 
Germany rather more, 32,249 tons; Japan 25,410 tons, 
two cruisers and two merchantmen, against 17,099 
tons ; Russia 11,784 tons, against 15,660 tons; Den- 
mark has taken 8413 ; the other nations taking one 
being Austria, South America, Colonies, Portugal, 
China, United States, the last three being warships, 
while trawlers made up 876 tons for Holland, 463 tons 
for Belgium, and 872 tons for France. 

The total power of machinery is 266,095 indicated 
horse-power ; but much of this, constructed by inde- 
pendent engineers, was for vessels built at other ports 
on the north-east coast. Thus the North-Eastern 
Company’s works at Wallsend supplied six engines for 
vessels not constructed on the Tyne, and Messrs. Mac- 
Coll and Pollock sent machinery for two vessels built 
at Inverkeithing, in Scotland. The total is 54,000 
tons higher than in the two preceding years. 

Of individual firms Messrs, C. 8S. Swan and Hunter, 
Limited, come first, and they take second place 
amongst the firms throughout the kingdom ; their 
total output is 13 vessels, of 68,696 tons. In this list 
are included four large merchantmen, one of them the 
first Cunard steamer built on the north-east coast, 
the Ultonia, of 9844 tons and 5500 indicated horse- 
power; St. Andrew, 8684 tons and 4500 indicated horse- 
power, the Politician, of 7203 tons and 4000 indicated 
horse-power, and the Mount Royal, of 8784 tons and 
3600 indicated horse-power, all for Liverpool owners. 
These in a way are representative ships of the year. 
The list also includes the floating dock for the Vulcan 
Works at Stettin, and an Austrian, Danish, and 
Japanese liner. One of the other ships was for Glas- 
gow. In the pe year the firm also occupied first 
place, but with only 48,570 tons; in 1896 their total 
was 39,608 tons, and in 1895 only 26,223 tons, so that 
they have greatly improved their position. 

Sir W. G. Armstrong, Mitchell, and Co., come 
second with 15 vessels whose collective tonnage is 
53,979 tons ; while the power is 104,150 indicated 
horse-power ; but to this latter three firms have con- 
tributed—Humphreys, of London, Hawthorn, Leslie, 
and Uo., and the Wallsend Company. The list 
includes the 214-knot Japanese cruisers Tokiwa and 
Asama, of 9700 tons and 18,000 indicated horse-power ; 





the Fourth of July, of 4160 tons and 14,750 indicated 
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horse-power, purchased by the United States Govern- 
ment ; the Chinese 24-knot cruiser Hai Chi, of 4500 
tons and 17,000 indicated horse-power ; the 22-knot 
Portuguese cruiser Don Carlos, of 5250 tons and 12,500 
indicated horse-power—all very remarkable warships ; 
—with the training ship Jeneral Baquedano, of 2335 
tons and 1500 indicated horse-power. Perhaps the 
most important of the other is the four-screw ice- 
breaking steamer Ermack, of 5106 tons and 10,000 in- 
dicated horse-power, built for Russia. Only four 
vessels, of 8666 tons in the total of 15of 53,979 tons, were 
for British owners. The output is more than double 
that of the previous year, and is above the average, 
although in 1896 it was rather greater—54, 157 tons. 
Palmers’ Shipbuilding and Iron Company, Limited, 
has also a total above the average, although not a maxi- 
mum, for in 1889 they returned 64,669 tons, while for 
the past year the total is 41,824 tons, the measure- 
ment of eight steamers, with engines, averaging 0.47 
indicated horse-power per ton, the collective power 
being 19,900. The largest ship on the Tyne list, the 
Bosnia, of 9537 tons and 4000 indicated horse-power, 
was for Hamburg, another was for Melbourne, a third 
for Belfast, and{ the five others were for Liverpool. 
The smallest was the Australian ship of 3910 tons. 


Production of Tyne Firms. 
1898. 1897. 1896. 
Name of Builders. — 


INo. Tons.’ I.H.P. | Tons.|I.H.P. Tons. 





C. 8. Swan and Hunter, | 

Limited ..  ..| 13 68,696 34,250 |48,570) 24,600 39,608 
Sir W. G. Armstrong, | 

Whitworth, and Co., 

Limited .. = ..| 15 58,979) 104,150 |29,242/61,350 54,157 
Palmers’ Company, Ltd.| 8 41,824) 19,000 |40,319/ 48,635 36,185 
Wigham Richardson and } 


Co. -, a ° 
John Readhead and Sons 
Robert Stephenson and j 

Co., Limited .. ..{ 10 19,525) 3,705 : i 1,329 
R. and W. Hawthorn, 

Leslie, and Co., Ltd...| 10 (18,807, 84,145t| 6,449) 49,650 26,008 
W. Dobson and Co. ..| 5 ,16,837) 7,980 |10,862) 9,350 13,246 
Tyne Company, Limited) 6 15,802 9,510 |18,020) 10,000 17,691 
Wood, Skinner, and Co., q 

Limited.. ..  ..| 9 | 9,742) 6,715 | 7,126] 5,195| 5,550 
Edward Brothers .| 82 | 5,175) 10,360 | 6,147/11,750) 4,563 
J.T. EltringhamandCo. 9 1,366 3,090 | 1,068) 2,370, 582 
J. P. Rennoldson and | 

Sons ¥ - ow @ 930 2,875 | 1,871) 2,559 1,085 
Cleland’s Graving Dock 

and Slipway Company 1 
Brigham and Cowan 3 





} 
9 |27,820) 20,605*|18,217|15,200) 24,257 
8 26,708) 12,700 |23,659|11,700 22 


157; — _- 


~ _ ae _ 


* Includes engines for two steamers not built by the firm. 
t Includes machinery of 69,000 indicated horse-power for war- 
ships not built by the firm. 


Messrs. Wigham Richardson and, Co. built nine 
vessels of 27,320 tons and engined two others, their 
total indicated horse-power being 20,650. This is 
above the average, although only 3063 tons better 
than in 1896, and the power is 10,000 indicated horse- 
power less than in that year. Two of the ships 
were of 5400 tons and a third of 4950 tons; but no 
details are given on the list either as to port of 
registry, type, or speed. Messrs. John Readhead and 
Sons, South Shields, have launched eight steamers, 
all between 3000 and 3600 tons, with about 1500 horse- 
power machinery, the total being 26,708 tons, and 
12,700 indicated horse-power ; this is slightly above the 
average. All were cargo-carrying boats, and several 
were for local owners. The engines and boilers for 
the whole of the vessels were also constructed by 
Messrs. Readhead and Sons. Messrs. Robert Stephen- 
son and Co., Hebburn, have been very busy. The 
total tonnage launched is 19,525 tons, and included 
are a pontoon dock of 12,000 tons, a derrick pon- 
toon of 2517 tons, and a caisson gate of 450 tons. 
The pontoon dock was built to the order of the 
Spanish Government, for service at the Philippine 
Islands. Messrs. R. W. Hawthorn, Leslie, and Co., 
Limited, Hebburn Quay, have launched ten vessels 
of 18,807 tons. The launches include the British 
torpedo-boat destroyer Mermaid, several steam fish- 
ing craft, a floating workshop, and three large cargo 
boats, two of which are over 7000 tons gross regis- 
ter. The firm have also constructed machinery for 
a number of Elswick and Dockyard-built cruisers, at 
their works at St. Peter’s, besides having done a 
large amount of repairing -vork at their Hebburn 
graving dock. The tonnage launched shows an in- 
erease of 12,358 tons over 1897 and the power is 35,500 
indicated horse-power more. Messrs. William Dobson 
and Co., Low Walker, launched five steamers of 16,837 
tons, as compared with 12 vessels of 10,862 tons in 
1897, the largest steamer, for Denmark, being 5036 tons. 
The Tyne Iron Shipbuilding Company, Limited, Wil- 
lington Quay, launched six vessels, of 15,802 tons, as 
compared with five vessels, of 18,020 tons, in 1897. 
This is one of the three yards on the Tyne that shows 
a reduced output, the decrease being 2218 tons.. At 
Bill Quay, Messrs. Wood, Skinner, and Co., Limited, 
launched nine steamers, of a total of 9742 tons 
gross register. This is an increase of two vessels and 
of 2616 tons over last year. The largest vessel built 





by the firm was 3125 tons gross register, another 
was 2790 tons. Messrs. Edwards Brothers, North 
Shields, whose speciality is the building of steam 
trawlers, have launched 32 of them during the year, 
the total tonnage amounting to 5175 tons, or three 
vessels and 972 tons less than in 1897. Six were for 
foreign owners. Messrs. J. T. Eltringham and Co., 
South Shields, launched nine vessels, of 1366 tons. 
Evidently most of them, although not stated, 
were steam fishing craft. The number is the same as 
last year, but there is an increased tonnage of 298 
tons. One of the vessels was a twin-screw, fitted with 
powerful steam pumps and other machinery, for 
salvage work. She is also intended for heavy towing, 
and as a tender to Messrs. Wilsons, Sons, and Co.’s 
passenger-carrying liners. A decreased tonnage is 
shown in the return of Messrs. J. P. Rennoldson and 
Sons, South Shields, who have built eight vessels of 
930 tons, as compared with seven vessels of 1,371 tons, 
in 1897. Small vessels have also been built by 
Messrs. Cleland and Co., Willington Quay, and 
Messrs. Brigham and Cowan, South Shields, as indi- 
cated by the tabulated statement of the production of 
Tyne firms. 
THe WEAR. 

The Wear has not done quite so well as the Tyne. 
For some years it has only been 30,000 tons behind 
its northern neighbour, although in 1895 it dropped 
to nearly 50,000 tons, and this year again it is 48,000 
tons behind. The total output has been 86 vessels of 
259,283 tons; while in 1897 the total was 64 vessels 
of 181,297 tons; and, in 1896, of 84 vessels of 218,340 
tons. The total is therefore 41,000 tons, or 18.7 per 
cent., better than the previous record in 1896, whereas 
the Tyne increase is nearly 25 per cent., but it is also 
double the lowest total of the decade (in 1893). The 
same characteristics are noticeable as in former years ; 
there were only two barges which did not depend on 
steam machinery, and 54 of the 86 vessels were over 
3000 tons, the largest being the Tuscarora, of 6117 
tons, built at Sir James Laing’s works. Another 
feature is the large quantity of locally owned tonnage 
—23,859 tons—while 19,000 tons more were for north- 
eastern ports, mostly the Tyne ; but these proportions 
are much less than in previous years, when a fourth 
or even a fifth of the tonnage was locally owned. 
Liverpool took nearly three times the total of the 
previous year, or 53,913 tons, and London 50 per 
cent. more, or 74,141 tons. Three ships totalling 
11,316 tons were sent to Glasgow. The proportion of 
foreign tonnage was about the same as in the previous 
year, 23.63 per cent., against 25.96 per cent; but it is 
only within the past three years that the Sunderland 
firms have gone so far afield for orders. Of the total 
of 61,464 tons sent to foreign parts, Norway and 
Sweden took most, 17,071 tons, against 5532 tons in 
the previous year; Japan, two vessels, 11,746 tons, 
against 6403 tons ; Holland, four vessels of 9845 tons ; 
Belgium, 9068 tons ; and France, Germany, and Greece, 
a 3300-ton ship each. The returns from the respec- 
tive firms call for little comment, except to say that 
they are remarkably complete in the details we asked 
for to enable our summation to be made. The builders 
who do not themselves supply the machinery continue 
the practice of referring to power as ‘‘ nominal horse- 

ower’; but the North-Eastern Company, Clark 

imited, Dickinson, and Allan supply the greater part 
of the horse-power of the district, some of it for ships 
built elsewhere. Here is a note of the total tonnage 
and power for some years : 


1898. 1897. 1896. 1895. 1894. 
Tons .. 259,283 181,297 218,340 125,910 166,441 
1.H.-P. -- 155,830 119,926 118,185 90,550 96,100 


This ‘‘record” output, the Wear firms intend to 
try vigorously to maintain; Sir James Laing has 
lately installed extensive electric driving plant ; 
Messrs. Bartram and Haswell are said to be moving 
to larger works; and several others are adding to 
their plant. 

Practically firms show increases. J. L. Thompson 
and Sons, Limited, as will be seen, head the list. 
This is their twelfth out of thirteen years, 1896 being 
the only exception. Their total is a record, being 
3476 tons above their best of 1892. The twelve vessels 
are all over 3000 tons; one is 4183 tons, and all are 
English-owned. Sir James Laing occupies second 
place with 34,280 tons, an increase on last year’s 
total of over 18,000 tons. The firm’s principal achieve- 
ment during the year was the successful construction 
and launching of the largest oil-carrying steamer now 
afloat—the Tuscarora, of 6117 tons. This vessel is 
ery the heaviest yet built on the Wear. Her 
oad displacement was 12,900 tons. Only a little less 
important in 
built for the Toyo Kisen Kabrishiki Kaisha, of Tokio, 
Japan. These vessels—the Nippon Maru and the Hong- 
Kong Maru—were each of 5873 tons, and were com- 
bined mail and senger steamers. Messrs. Short 
Brothers are third. Their biggest ship was the Anglo- 
Chilian, of 3817 tons for the Nitrate Producers’ Steam- 
ship Company. William Doxford and Sons, Limited, 
recede this year from second to fourth position, 
their tonnage being about the same as in the pre- 


int of tonnage were the sister ships | ~ 





Production of Wear Firms. 





1898. 1897. | 1896. 








eh | | 
No. Tons. | I.H.-P. | Tons. I.H.-P. | Tons. 











J. L. Thompson and) 
Sons, Limited --| 12 41,056 3,605* |33,176| 3,300* | 37,323 
Sir J. Laing and Sons,| 
Limited +e on 34,280 5,170* 15,937 | 2,050* | 22,600 
31,161 2,970* 30,560) 2,827* | 32,321 


| 
| 
| 


8 
Short Brothers ..| 10 
W. Doxford and Sons, 
Limited .. —..| 6 29,977) 13,750 30,674) 27,700 | 39,533 
Robert Thompson and | | | 
Sons .... _—..|_ 8 119,655 11,420 |15,436| 1,409*| 7,360 
J. Blumerand Co. ..| 7 19,447 11,918 (10,868 930* 14,304 
John Priestman and | | | 
C ..| 6 18,650 1,662* 12,660) 6,450 (17,707 
5 17,151 8,586 110,628 4,801 14,113 
5 
5 


Limited .. .. 15,191 9,000 | 4,660) 6,050 | 11,839 
W. PickersgillandSons| 5 14,990; 1,290* | 5,954; 2,000 | 5,763 
8. P. Austin and Son, | | } | 

; | 620* |10,602 


ss = 
Bartram and Sons... 
Sunderland Company, 


Limited ..  ..| 6 10,029) 6,124 | 7,075 
Osbourne, Graham, and | | | 
2 | 5,047. 1,850 2,185; 1,000 | 4,754 





Oo... .. ne o% 
Strand Slipway Com-) | | 

pany... .. ..| 4/2649) — | 1,484] 159%; — 
South Hylton Slipway) | | 

Company .. .J/—|— | — | 181) 310 324 





* Nominal horse-power. 


vious year. All the eight vessels on their return 
to us are of the turret type. Though it is only about 
four years since they launched their first, the firm 
have now nearly fifty afloat. One of Messrs. 
Doxford’s ‘‘ clients” is the famous Clan Line, and the 
Clan Macfarlane was the fifth turret ship completed 
to their order. The firm have orders for the same 
line for 11 additional ‘‘ turrets.” The Noranmore, 
built for Messrs. William Johnston and Co., Limited, 
of Liverpool, is at once the largest turret-decked 
steamer yet built, and the second largest vessel 
constructed on the Wear this year, her tonnage 
being 5648, and her deadweight capacity 8500 tons. 
Messrs. R. Thompson and Sons’ increase is 4219 tons ; 
Messrs. J. Blumer and Co.’s, 8579 tons; Messrs. 
Priestman and Co.’s, 5990 tons; Messrs. Bartram and 
Sons’, 6523 tons; the Sunderland Shipbuilding Com- 
pany’s, 10,531 tons ; Messrs. W. Pickersgill and Sons’, 
9036 tons; Messrs. 8. P. Austin and Son’s, 2954 tons ; 
Messrs. Osbourne, Graham, and Co.’s, 2862 tons; 
and the Strand Slipway Company’s, 1165 tons. The 
large increase in the Sunderland Shipbuilding Com- 
pany’s return draws attention to the prominent place 
occupied by the Wakool, a vessel of 5014 tons register 
and 6000 tons carrying capacity, intended to run as a 
liner between London and Australia. In view of the 
increase in the size of ships, it may be added that 
the River Wear Commissioners are spending 400,000/. 
in enlarging the dock accommodation. 


THE TEEs. 

All six firms on the Tees record increases, with the 
result that the total is 64 per cent. greater than in 
1897, and 25 per cent. more than in 1895, when the 
output reached its highest. The average for the decade 
is under 100,000 tons, so that the past year’s work 
has been exceptionally heavy. In all, fifty-three vessels 
were launched, twelve more than in the previous year, 
while the tonnage was 146,424 tons, 57,000 tons of an 
increase. The highest total hitherto has been only 
117,333 tons, so that there is this year a gain of 29,000 
tons, or, as in the other ports, about 25 per cent., but 
the average during the decade has been about 100,000 
tons. Tees firms have built much less foreign ton- 
nage than usual, their proportion being smaller than 
any of the other principal districts, 13.2 per cent. ; 
while the mean for the kingdom was 24.4 per cent. 
This 13.2 per cent. is only about a half what it was 
in former years of activity. Unfortunately Sir Rayl- 
ton Dixon and Co. do not give the port of registry, 
stating only that the owners are “British” or 
‘* foreign,” so that we cannot give the nationality of 
all the tonnage, but of the output by the other firms 


Production of Tees Firms. 





1898. | 1897. 1896. 


| No.| Tons. LH. P.| Tons. LEP. Tons. 














Ropner and Son .. _ ..| 14 48,647| 16,250] 22,578| 8,500 40,260 
Sir Raylton Dixon and Co.,|__| } 
Limited | 10 | 38,292) 19,280) 30,420] 18,700 36,111 


Richardson, Duck, and Co. 11 33,011| *8,093|15,039| 1,541 21,777 





Craig, Taylor, and Co. ..| 6 |17,004) 7,670/11,847, 5,200 4,322 
R. Craggs and Sons ‘:| 7 |16;168} 8,070} 9,399 5,645, 7,565 
W. Harkess and Son 5 | 3,302) 1,686) 400 — | — 








* Nominal horse-power. 


Norway has taken 9565 tons, and Denmark and 
Russia one ship ; while of the home tonnage the Tees 
itself owned 7117 tons, Newcastle 11,246 tons, and 
West Hartlepool 16,559 tons—35,000 tons, or more 
than a fourth locally owned, excluding Sir Raylton 
Dixon’s return. As to the individual returns, there 
is little to say; the power averages less than 0.5 
horse-power per ton. the totals are tabulated above. 
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Messrs. Ropner and Son take first place this year, 
with a total double that of 1897, but only 3400 tons 
more} than in 1896, however, and 2800 tons less than 
in 1895. Three months were lost by the strike. Of 
their 14 vessels, four were for West Hartlepool, three 
for London, three for Norway, two for Cardiff, and 
one for Newcastle and Grimsby. They varied be- 
tween 2174 tons and 3969 tons, and all had triple- 
expansion engines. Sir Raylton Dixon and Co. built 
four foreign and six British steamers, the largest bein 
the Manchester City, of 7233 tons and 3750 indica 
horse-power, and the smallest of 192 tons. There was 
another of 5750 tons, and here it may be stated that 
from the six Tees yards three vessels were between 
4000 and 5000 tons ; 21 between 3000 and 4000 tons ; 
15 between 2000 and 3000 tons ; and only two were less 
than 500 tons. All 11 steamers built by Messrs. Richard- 
son, Duck, and Co. were for English owners, and varied 
between 2335 and 3550 tons. Their total of 33,011 tons 
is 4000 tons less than the 29,214 tons of 1895, when 
the firm had their record output. Messrs. Craig, 
Taylor, and Co.’s return includes a Danish and five 
English ships, two of them being 4188 tons. Messrs. 
Cragge have also far and away excelled any former 
production with their seven steamers, including five 
large and two small vessels, totalling 16,168 tons and 
8070 indicated horse-power, notwithstanding labour 
troubles. Messrs.:W. Harkess and Son built a special 
9-knot vessel of 1050 tons displacement for survey 
purposes in the Kara Sea in connection with the Im- 
perial Navy. They built four other vessels of about 
500 tons and 400 indicated horse -power of 9-knot 
speed, one for Gothenburg and the others for London. 


HARTLEPOOL. 


Hartlepool in 1897 had & decrease equal to 24 per 
cent. on the figures for 1896; but now, in 1898, they 
have nearly doubled the total of 1897, and the total is 
43 per cent. higher than in 1896. But in 1895 and 
1892 the totals were slightly over 90,000 tons, so that 
this year the output is 29,000 tons or 32 per cent. 
above the average. All firms have participated in 
this activity. The number of vessels built is 39, the 
tonnage being 119,040 tons, of which 26,015 tons were 
for foreign owners, five of 13,721 tons being for Nor- 
way, three of 8070 tons for Denmark, and two of 
4224 tons for Spain—all with the exception of a Nor- 
wegian, by Messrs. W. Gray and Co., the exception of 
3600 tons being by the Irvine ge eg The foreign 
tonnage thus makes 21.8 per cent. of the total, while the 
average for some years has only been about 15 per cent. 
West Hartlepool has always owned a considerable 
proportion of the tonnage built in the port. Of the 
past year’s total 23,877 tons were for West Hartle- 
pool; but Messrs. Furness, Withy, and Co. have not 
given the port of registry of their British tonnage ; 
so that even this large total may be under, rather 
than over, the mark. The larger ships—the Rapidan 
of 7359 tons and the Chicago of 6408 tons—were by 
Messrs. Furness, Withy, and Co., their other five 
ships being from 3550 tons to 3856 tons. Messrs. 
W. Gray and Co.’s 27 vessels vary from 2000 to 3400 
tons, and thus there were in all 17 vessels between 
2000 to 3000 tons and 18 between 3000 to 4000 tons. 
Their total is 72,323 tons, which is the highest they 
have yet reached, and places them first on the list 
for the kingdom, although, as we pointed out in our 
previous article, this is not the highest total ever 
attained by one firm, Messrs. Harland and Wolff having 
exceeded it in 1897 by nearly 12,000 tons. The power 
for Messrs. W. Gray and Co.’s vessels is equal to 0.52 
indicated horse-power per ton. Irvine’s Shipbuilding 
and Dry Docks Company, Limited, produced five 
‘vessels of 14,321 tons, four for Hartlepool and one for 
Norway. The machinery of 5800 indicated horse- 
power was supplied by several firms. The totals are 
tabulated : 




















Production of Hartlepool Firms. 

1898, 1897, | 1896. | 1895. 

No.; Tons. I.H P.| Tons, | Tons. | Tons. 

W. Gray and o.| 27 | 72,323 | 37,70) | 47,462 | 43,545 | 63,086 
Furness, Withy, | 

and Co., Ltd.'| 7 | 32,396 | 17,700 | 16,236 | 31,6¢3 | 37,200 
Irvine’s Com- 

pany, Limited] 5 | 14,921 | 5,900) — _ “0 





BiytH AND WuiItTBy. 

These ports, which mark the geographical limits of 
the north-east coast, are usually bracketted. In 1896 
they were not so much affected by the strike as the 
larger districts, and have only increased their output 
by about 2,000 tons, but the production falls short by 
8,000 tons of the total in the year of activity in 1892. 
The larger portion of the total is made up by Messrs. 

Turnbull and Son, Whitby, who launched 
two sailing barges, a small steamer, .and two 
large steamers, all for British owners, and total- 
ling 7006 tons, while in the previous year they 
launched only one steamer of 3552 tons, against 5819 
tons in 1896, 5398 in 1895, 2753 in 1894, and 13,202 tons 


in 1892. The Blyth Shipbuilding Company launched 
three vessels of 6076 tons, one of them for foreign 
owners, whereas, in tlie five preceding years the totals, 
beginning with 1897 were 5183 tons, 3139, 3070, 4185, 
2147 tons. The Union Co-operative Company, Blyth, 
launched three small craft of 274 tons, and 520 indi- 
cated horse-power, against one composite boat of 81 
tons in the preceding year. 


{To be continued.) 





INDUSTRIAL NOTES. 

THE first great subject which will engage the atten- 
tion of trade unions and labour organisations durin 
the early days of 1899, is federation. The Specia 
Trades Congress called to consider the question will 
meet in Manchester, on Tuesday, January 24th and 
two following days, for the Congrees is limited to 
three days. The agenda paper is a bulky pamphlet of 
26 pages, consisting of numerous resolutions sent in by 
the various trades with reference to the scheme pro- 
posed by the sub-committee which reported to the 
Britisk Congress. The first item in the programme is 
the name, some three or four suggesting amendments 
to the name proposed by the Committee, which was 
‘*General Federation of Trade Unions”; the engi- 
neers propose ‘‘ Trade and Labour.” The greatest 
diversity is about ‘‘the objects.” The official pro- 
posal in the scheme is: ‘‘'l'o uphold the rights of 
combination of labour ; to improve in every direction 
the general position and status of the workers, and 
the consolidation of labour as a whole; and to secure 
unity of action amongst all societies forming the 
federation.” Three large societies propose sectional 
federation by industries, in preference to national 
federation. The engineers propose, in lieu of ‘‘the 
consolidation of labour,” to substitute ‘‘ the inaugura- 
tion of a policy that shall secure to them the power to 
determine the economic and social conditions under 
which they shall work and live.” What is the precise 
meaning of this amendment seems doubtful. The 
power to determine economic and social conditions 
cannot be relegated to any body of men—not even to 
Governments—for many of these conditions are the 
result of natural laws, or it may be of perverse human 
nature, which the rules of federation cannot abrogate. 
In any case, the proposal of the Committee will secure 
all that is needed, in so far as it can be secured, and 
the clause gives greater freedom in the application of 
the principle according to circumstances. 

The third and fourth clauses deal with the methods 
and means whereby it is proposed to attain the objects, 
thus: ‘‘To promote industrial peace, and by all 
amicable means, such as conciliation, mediation, ref- 
erences, or by the establishment of permanent boards, 
to prevent strikes or lock-outs between employers and 
workmen, or disputes between trades or organisations, 
and where differences do occur to assist in their settle- 
ment by just and equitable methods; to establish a 
fund for mutual assistance and support, and for 
carrying out the foregoing objects.” Those clauses 
are really more important than the name, or the 
defined objects, and yet, singularly enough, there are 
no amendments suggested to them. They are modestly 
and moderately expressed, and few will depake their 
general soundness. Industrial peace is the main 
object in the proposals adduced. If that is sought, 
we shall hear little in the shape of condemnation of 
the proposed federation of labour. The constitution 
of the General Council is the next point. The 
engineers and cotton spinners favour representation b 
membership, that is to say, that numbers shall deter- 
mine votes, otherwise, small societies with meagre 
funds would be able to outvote large societies with 
ample funds. In this there would be great danger, as 
provident benefits might be endangered. On the 
question of payments and benefits there is diversity 
of opinion. The proposals range from 1 to 5 per cent. 
benefits in caseof a dispute by the Managing Com- 
mittee without calling together the Genera Council, 
but the society in trouble must have been a contribut- 
ing society for one year before any grants can be made. 
The benefits suggested by the official scheme are from 
2s. 6d. to 5s. per week ; amendments to those figures 
range from 8s. to 15s. per week. The funds are for 
fighting purposes mainly, but it is proposed that the 
committee shall be empowered to close a strike at the 
end of two monthsif they so decide. The programme 
does not go so far as was expected, but even in this 
form difficulties will be found to arise of no mean 
order. 





One further change in the condition of child life 
in Lancashire, Yorkshire, and other districts, wher- 
ever, in fact, any branch of the textile industry is 
carried on, and the half-time system is in operation, is 
inevitable. For along time there has been a feeling, 
constantly growing in intensity, in favour of raising 
the school age of children who work in our mills 
and factories, and that feeling is now ripening for 
legislative action. Two great factors in the creation 








of that feeling have been, firstly, the fact that the 








educational requirements of the country necessitate a 
change ; and, secondly, the fact that other countries 
are in advance of us in this respect. In addition to 
these there has arisen generally the humane desire to 
prevent, as far as possible, the employment of children 
of tender age, before their muscles are well developed 
for manual labour. This is the great distinctive fea- 
ture of the Victorian age. The movement began with 
the dawn of the present century ; it grew in intensity, 
in volume and force, until the appointment of the 
Children’s Employment Commission soon after the 
accession of Her Majesty, and began to bear fruit in 
the early forties. The half-time system was devised 
with a twofold object, firstly, to limit child labour in 
respect of hours, and, secondly, to provide the means for 
the education of the children. Whatever its failures, 
as viewed from the standpoint of to-day, the system 
did much for the children. Perhaps no other method 
was possible at the time. The prohibition of child 
labour was scarcely feasible, and therefore the only 
way open was to put a time limit, and attach thereto 
a provision for elementary instruction. But it was 
never supposed that the system was final; that no 
further restriction was desirable. It was a device to 
tide over a difficulty ; the time has come when the 
whole system will have to be overhauled and further 
action taken. 

The chief leaders in the new movement are in- 
fluential educationalists, sanitary reformers, and some 
medical reformers. Strange to say, as previously 

ointed out in ‘Industrial Notes,” the employers 
ave grown more sympathetic than the employés ; at 
least it has had that appearance. Now we have the 
mature views of one of t od age leaders among the 
Lancashire operatives, those of Mr. James Mawdsley, 
J.P., although he is careful to say that they are his 
own personal views, and must not be regarded as in 
any sense official, The Daily News special corre- 
spondent has interviewed the Labour pie and Mr. 
Mawdsley has been frank with the interviewer. He 
states that, doubtless, the operatives will record 
their votes on the question very shortly. He rather 
deprecates the way in which the question has been 
rushed, the views of the representative men not having 
been regarded as essential by those who called the 
recent conference. This, no doubt, was at least an 
oversight, if not a blunder. The parents must have a 
voice, for the child-workers are part bread-winners. 
But it would scarcely do to allow the whole question 
to be settled by the votes of the factory operatives 
alone. Other parents, and other workers have an 
interest in the matter. The State has also a right in 
pursuance of its own policy. But Mr. Mawdsley 
does not attempt to ignore those rights, he only desires 
that, at least, the textile workers shall be con- 
sidered. The interviewer drove the matter home 
when he spoke to Mr. Mawdsley as a father; did he 
allow his children to work half-time? Of course not. 
Many other fathers of families do not. The restric- 
tion sought would not be needed if all parents were 
model parents. If the needs of the children require 
it, for health, education, recreation, the State will 
assuredly take a further step, but that step will be 
taken cautiously with due regard to all the interests 
involved. 





The January number of the Ironworkers’ Journal 
utters a note of consternation at the ‘‘ new regulation 
by the Barrow Steel Company” as regards employ- 
ment. The notice, a copy of which was given to 
every workman, states that from the date thereof no 


Y|man is to be engaged who is known to have any 


serious | pregng defects ; that no workman over fifty 
years of age is to be engaged ; persons above that age 
in the employ of the company are to be retained, but if 
from any cause they leave the employment they are 
not to be re-engaged. Persons injured, and receiving 
compensation, are not to be re-engaged except by the 
personal approval of the general manager. The ron- 
workers’ Journal, in commenting upon the above, says, 
‘that if from = cause the works should be thrown 
idle, all above fifty years of age may be dismissed 
without hope of getting employment elsewhere.” The 
Journal then gives ‘‘ the proposed general rules of 
the Pearson and Knowles be and Engineering De- 
partment Mutual Accident Insurance Society” by 
way of contrast. The latter company has devised a 
scheme whereby all cases of accident will be met, the 
management of the fund to be in the hands of a joint 
committee of the firm and the employés. The lror- 
workers’ Association commends the scheme, and ex- 
presses the hope that other firms will follow the 
example of the firm + ogee The Journal publishes 
the last certificate of the accountants to the Midland 
Wages Board which left the wages up to ‘the first 
Saturday in February as before, much to the disap- 

intment of the operatives on the board. They had 
se that the increase in the selling price of iron would 
have given them an increase of wages, but the average 
price realised did not warrant an advance, The ques- 
tion of the basis of the scale is to be discussed when 
the result of the next ascertainment is made known. 
The men evince their confidence in the board by their 
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reliance upon their representatives, and believe that 
they will co their best for them. 





The report of the National Union of Boot and Shoe 
Operatives, while admitting that trade on the whole 
had been fairly maintained, states that trade generally 
has been, “| is, in a very depressed condition, not 
merely in isolated localities, but throughout the 
country. This depression is attributed to the mild- 
ness of the season ; with colder weather this branch 
of trade would improve. But there is another reason : 
the capacity for output is so enormous that the 
supply has exceeded the demand. This is due to the 
mechanical developments of recent years, which have 
altogether revolutionised the boot and shoe industry. 
The report estimates the average earnings of the mem- 
bers at less than 1/. per week during the year. But 
even this average would be in excess of the averages 
over a series of years under the old system of hand- 
work. The disputes in the month were not numerous 
nor important, except in one case, that being in con- 
nection with a co-operative society. It appears that a 
reduction was attempted of 1s. per dozen, a direct 
reduction which the men objected to, and as the 
manager refused to pay the price demanded, the men 
left work. Then the manager locked out the whole of 
the lasters. Further interviews took place, and then 
the matter was laid before the directors, when an 
agreement was entered into whereby the dispute was 
ended. A sub-committee was appointed to draw up 
a statement, and two referees were appointed, the 
secretary of the union being one, a manager of a large 
co-operative boot and shoe factory being the other. 
Thus the principle of amicable arrangement is spread- 
ing by the action of the joint committee under the 
Board of Trade agreement, or by direct negotiation, as 
in this case. In no other way can this branch of 
trade prosper, for the statement of wages and extras 
is so multifarious and minute that*a strike on any 
one item would look ridiculous. 





Throughout the Lancashire districts the holidays 
were curtailed as far as possible, owing to the pressure 
of work. The New Year’s holiday did not asa rule 
extend beyond Monday, though, of course, some men 
failed to answer to the roll-callon Tuesday. The pro- 
spects in the engineering trades are exceedingly hope- 
ful for the year 1899, except that some branches of the 
textile pene Pena Pa trade are somewhat depressed. 
Most of the leading establishments have a sufficiency 
of work to carry them well over the next six or nine 
months, some for the whole year, and there is no real 
slackening off in the weight of new orders coming 
forward. Indeed, the chief difficulty seems to be 
in complying with the terms of customers as to 
deliveries, This difficulty applies to machine tools 
both light and heavy, to locomotive and stationary 
engines, and to boiler work generally. The number 
of men out of work is comparatively small in 
most districts, except that’ some members of the 
Amalgamated Society of Engineers are still on 
donation benefit. In the iron trade generally the 
tone is good and the prospects favourable, although 
little business of any weight has been doing during 
the holidays. Prices have been hardening, one reason 
for which is the enhanced price of fuel with the 
opening of the new year. Finished iron makers are 
very firm in their quotations, especially as regards 
bars, most of them being fully sold for a couple of 
months forward. The steel trade is very active both 
as regards raw and manufactured material, for the 
latter it is difficult to obtain quotations, special rates 
being asked for prompt deliveries. Altogether the 
oer ma is most favourable and the prospects good 
or the present year, both for employers and employed. 
If only labour troubles can be averted, and there 
seems to be good reasons for hoping that they will 
be, the engineering and iron and steel trades through- 
out Lancashire bid fair to have and enjoy a prosperous 
year’s trade in 1899. 

All the mills and forges in the Wolverhampton 
district were closed for the first three days in Christ- 
mas week, and only a few of them started on the 
Thursday. This is not to be wondered at, seeing that 
they had been steadily at work for a long period with- 
out cessation. Producers of all classes of iron and 
steel are greatly pressed for deliveries of uncompleted 
orders, and inquiries are num»rous for supplies during 
the first quarter of the year. Very little buying took 
place during last week, and manufacturers have been 
averse to negotiations for forward deliveries until the 
quarterly meetings decide as to future rates. Raw 
material and fuel have increased in price, so that rates 
will inevitably be advanced for most classes of finished 
iron. Pig iron is still very scarce, so that producers 
refuse to quote, only accep‘ing orders on the condition 
that prices are to be regulated by quotations current at 
the time fixed for deliveries, The prices of raw 
material are generally higher than at any period during 
the last seven years, and there seems to be no chance 
of a reduction at present. Many of the leading firms 


have large orders on hand from the Admiralty and 





private shipbuilders. Present inquiries run chiefly on 
common bars and merchant iron, black sheets, gas- 
strip, and chain iron. The steel trade is very active, 
producers having orders on hand that will last for some 
time. The engineering branches of trade, boiler and 
tankmakers, ironfounders, have all plenty of work 
for the opening of the year. Most of the hard- 
ware branches, both light and heavy, are well em- 
rp but a few are not quite so busy as others. 

till the prospects are most favourable for the year, 
certainly for the earlier months of it in most indus- 
tries. There are no serious labour troubles to mar the 
outlook, though iron and steelworkers are disappointed 
in having no advance. 





In the Birmingham district the usual holidays inter- 
fered greatly with work, and the insufficient supply 
of raw material was felt in many cases. Prices are 
tending in an upward direction as regards iron and 
steel, the quotations for pig iron being relatively 
higher than for finished material. There is a general 
expectation of good trade for some months to come in 
all branches. A further advance in prices is antici- 
pated at the quarterly meetings. Most of the branches 
of engineering are well employed, except the cycle 
trade, the depression in which has not passed away. 
There is a slackening off in some of the lighter indus- 
tries, which are, to a great extent, seasonal, the 
busiest time being late in the year towards Christmas 
and the New Year. Altogether the outlook is favour- 
able, and there are no serious labour troubles pending 
to mar the prospect. 





The shipwrights and joiners in Her Majesty's dock- 
yards are at loggerheads over the demarcation of 
work, It is said that considerable difficulty has been 
experienced in obtaining a sufficient supply of ship- 
wrights to do the work, and, in consequence, joiners 
have been told off to do work usually done by ship- 
wrights. In one case the latter so far resented this 
that the authorities drafted the men to other yards. 
But the difficulty has not abated, for the joiners are 
displaced and shipwrights are not available. The 
shipwrights used to display the same feeling towards 
boilermakers when iron began to be used in ship- 
building. But iron and steel are now so largely used 
that workers in wood are being displaced. Still there 
ought not to be any serious difficulty in the matter. 
The two great associations ought to settle such dis- 
putes without strikes. This is one of the things to be 
attempted by federation, and one cannot but wish it 
every success. 





An important conference is about to be held at 
Manchester with respect to the demand of the 
cotton operatives for a 10 per cent. advance in wages. 
The employers’ associations and the trade unions have 
appointed their representatives, and it only remains 
to fix the date. This is an excellent sign of the pro- 

ress of conciliation. Strike if you must, but confer 
rst. In most cases strikes are averted by such con- 
ferences, though not in all. 





At aconference of engine men of the collieries of 
South Wales, held at Cardiff, the offer of the em- 

loyers of an advance of 23? per cent. was refused 
a the men, who are demanding a rise of 35 per cent. 
The difference is not very great considering the 
demand and the offer, and it is to be hoped that 
mutual concessions will avert a disastrous struggle. 





The shipwrights at Southampton are demanding an 
advance of 3s. per week. It is thought that a serious 
difficulty will arise unless some amicable arrangement 
is made between the parties at an early date. 





The Seamen and Firemen’s Union is pushing on the 
agitation for an advance in the London district. In 
some of the other great ports an advance has been 
conceded, and now the struggle is to be concentrated 
in London. Mr. J. H. Wilson, M.P., has been busy 
addressing meetings at the docks. 








SoutH ArricaN TELEGRAPHY.—It is nota little singular 
that while the home Government, some thirty years since, 
made an exceedingly improvident arrangement for the 
transmission of press telegrams—the effect of which has 
been to involve the Treasury in a large annual loss—the 
Government of the Cape ony has hitherto succeeded 
in maintaining a charge of 1s. per 40 words, without any 
reduciion for copies. A portion of the South African 
press is endeavouring to introduce the English system 
of 1s. per 100 evens and 2d. each for copies. <A 
deputation waited og upon Mr. Merriman, the 
Treasurer-General of the Colony. Mr. Merriman 
said there was some possibility of a proposal for 
a reduced press rate—48 words for 1s. instead of 40 
words—being made before long. At the same time, 
the telegraphs of the a must be conducted upon 
something like commerce principles, especially as 
very high salaries had to be paid to the working staff, 
and long lines of telegraph had to be maintained. 





FURTHER EXPERIMENTS ON 
THE CHARACTER OF FLUID MOTION.* 


By Profesor H. S. Heie-Suaw, LL.D., M. Inst. C.E. 


Tue author last session concluded his reply to the dis- 
cussion which took place on the paper which he had read, 
entitled ‘‘Experiments on the Flow of Water,” by ex- 
pressing a hope that he would be able to bring before the 
society the results of a further research. 

It will be remembered that the experiments which were 
then shown consisted to a t extent in illustrating the 
general behaviour of water by means of fine bubbles of air, 
which enabled the character of flow to be seen and photo- 
graphed by means of the lantern. Over and above the 
illustration which this afforded of certain well-known 
facts relating to the flow of water, the presence of a clear 
border line both on the sides of channels and round 
obstacles against which the water impinged was discussed. 
The np ary which was given at that time was to the 
effect that a portion, at any rate, of the water nearest to 
the skin within this clear border was under quite different 
conditions of flow to that which existed in the darker por- 
tion. At that time, although this view had been more or 
less indirectly confirmed by allowing coloured water, 
supplied at the surface itself, to stream along the border, 
and observing how it behaved in relation to the general 
mass and by numerous other ways, the crucial test, which 
was afterwards applied, had not been thought of. This 
test was nothing more than to make the sheet of water so 
thin as to actually correspond in depth with the border 
line above referred to. When t was done it was 
rragegg ss obvious that the water was no longer flowing 
in a turbulent or sinuous manner, but with steady or 
stream-line motion. 

By means of suitable apparatus, which has_been 
described in the Proceedings of the Institution of Naval 
Architects for 1898, bands of colour were allowed to flow 
in the thin sheet, and in this way various stream-line forms 
have been obtained. Some of these forms were shown in 
the engineering journals, but it may be safely said that no 

hotographic reproduction of the experiments conveys the 
idea so well as the experiments themselves, which it is 
pro to show to the members of the Engineering 
Society this evening. These experiments have a peculiar 
interest from the fact that in a certain limited number of 
cases it has been possible, by means of higher mathe- 
matics, to predict and to delineate the lines of flow which 
have been completely and absolutely corroborated by the 
experiments, 

An unexpected and gratifyin 

ever, been afforded by one of the greatest of mathema- 
ticians, Professor SirGeorge Gabriel Stokes, Bart., F.R.S., 
who, in a paper at the recent British Association meeting, 
has completely and satisfactorily proved on mathematical 
grounds that the method of thin sheets, upon which the 
experiments depend, must give, when a viscous fluid is 
used, the theoretical results which have hitherto only 
been obtained mathematically for a perfectly frictionless 
or inviscid fluid. Thus, as Professor Stokes says in his 
paper, “the experiments afford a complete graphical 
solution, experimentally obtained, of a problem which, 
from its complexity, baffles the mathematician except in 
a few simple cases.” 
_ The original experiments were made with water, but as 
it is the property of viscosity upon which the success of 
the experiments depend, it was natural to try various 
other more or less viscous liquids, and_an account of this 
work was brought before the recent British Association 
meeting, the paper being printed in_extenso by the 
General Committee with that of Sir G. G. Stokes. 

In the paper in question it was shown that glycerine 
enabled even better results to be obtained than when 
water was used, and afforded not merely an approximate 
but an an absolute and exact coincidence of results with 
those previously calculated. There can, therefore, be no 
question in accepting the accuracy of the method, aad 
without attempting to give the mathematical reasoning of 
Professor Stokes, it may be interesting to try and explainin 
a practical way why it is that viscous fluids can be made 
to produce the same results, at any rate in two dimensions 
of space, as a perfect fluid. 

In the case of a body of fair form moving through a 
frictionless liquid of indefinite extent, there would, 
theoretically, be no limit to the distance on either side to 
which the effect would be felt. Further, as there would 
be no immediate drag on the water at the actual surface 
of the solid, owing to there being no friction, the particles 
would glide past each other so as to make room for the 
moving body at different speeds to an almost indefinite 
distance on either side. In thus sliding past each other 
the particles would not be able to produce any whirling 
or turbulent motion, and consequently after the body had 
passed, they would return to their original state without 
the loss of any energy, and without producing any ten- 
dency to resist the motion of the body, which they would 
press upon equally behind and in front. 

When, however, the body, though still of fair form, is 
moved through actual water—or, indeed any other known 
eating to its viscosity or friction, the particles not 
only adhere to the skin of the moving body, but do not 
glide past each other in the same way as in the previous 
case, but drag upon each other. This may not at a certain 
distance from the skin, result in actually producing tur- 
bulent motion, because the relative velocity to each other 
may not be very great, and hence the change of move- 
ment may be very much thesame as witha perfect liquid. 
In the immediate neighbourhood of the skin, however, 
where the changes of velocity are relatively greater, 
turbulent motion of the water is uced, which absorbs 
the energy by what may be considered as aseries of whirl- 


confirmation has, how- 
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pools or vortices of smaller or greater size, and the re- 
sultant conditions of flow, owing to viscosity, are entirely 
different to those with a perfect liquid. Now, by allowing 
the liquid to flow the plates very close together, the con- 
ditions are such that the viscosity of the liquid on the 
plates prevents whirlpool motion being set up, and it is 
obviously quite possible that the flow may now occur 
exactly in the same way as a perfectly frictionless 
liquid. This is just what Professor Stokes has proved 
mathematically, and the author himself has also proved 
experimentally, to be absolutely the case. It may be of 
interest, therefore to explain how this experimental proof 
has been arrived at. ; 

In the first place, it must be remembered that the idea 
of what are called ‘‘stream lines” has long been familiar 
in the subject of hydro-mechanics, that is to say, the idea 
of imaginary lines existing in the flowing liquid, which, 
although it is perfectly impossible to distinguish the 
movement of separate particles themselves, would repre- 
sent at once the character of the flow. As an illustration 
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of this idea, it may be pointed out that it would be im- 
possible at a distance to distinguish the movement of indi- 
vidual soldiers in a a body of troops, but it would be 
quite possible by having single files of soldiers in dis- 
tinguishing uniforms to observe, especially from an ele- 
vated point, the nature of the internal movement of the 
whole body. ’ : 
_ Mathematical expressions can be obtained in certain 
simple cases, such as for motion past a circular cylinder, 
of such imaginary stream lines, and inasmuch as when 
there is no turbulent motion in the flow between plates 
close together, bands of colour which will not mix with 
the general body of the liquid can be made to flow so as to 
represent stream lines. It is thus — by using such 
colour bands, to exactly measure their 

Position in passing round a circular cylinder and compare 
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relative changes of | mentioned precautions. A careful comparison of these 


| 
} 


them with the position of the stream lines obtained by 
calculation. The author therefore chose this particular 
case in his paper before the Institution of Naval Archi- 
tects. It must be noted that as straight borders were 
used, it was only possible to employ an approximate for- 
mula, and, moreover, water, though convenient, was not 
by any means the most suitable liquid for the pur : 
Even under these conditions, the figures obtained, show- 
ing the calculated and experimental results side by side, 
are evidently similar in character, although careful and 
elaborate measurements reveal certain slight differences. 
The result was generally sufficiently close to warrant a 
number of figures being taken which can be compared 
ae by side for cases of steam-line motion and turbulent 
ow. 

Later on it occurred to the author that if these results 
could be obtained with water, much better ones would be 
given by using a more viscous fluid, accordingly various 
viscous fluids were tried, the most successful being gly- 
cerine. It was, therefore, decided to go over the compari- 
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son again of the case of 
the circular cylinder with 
colour bands and glyce- 
rine, three important 
modifications being adopt- 
ed. In the first place, in- 
stead of using a straight 
boundary, the calculated 
theoretical lines were used. 
This enabled the exact 
formula to be employed. 
In the second place, a very 
much longer distance of 
flow was used so as to 
avoid any errors in start- 
ing from the small holes 
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from which the colour | 
bands issued, and thirdly, these holes themselves were | 
drilled at distances corresponding exactly with the posi- | 
tions which they would take at that point of their path. 
Fig. 1 shows the calculated position of the stream lines, 
and also approximately the length of the slide that was 
used, although not all of this was obtained in the photo- 
hs. The figure also shows the necessity for spacing 
the holes in the apparatus according to the calculation, 
the short lines at the end representing equi-distant spaces 
corresponding to the flow of the stream lines at an infinite 
distance from the object. The position of these lines 
evidently does not agree with those even at a consider- 
able distance from the obstacle. : ; 
Fig. 2 shows the photograph obtained with the above- 





two was made ona very large scale, and although a great 


deal of time and trouble had to be expended before the 
experimental arrangements were perfected, it was ulti- 
mately proved by this means that the agreement between 
theory and experiment, when glycerine was used, was 
absolutely exact. 

A certain number of examples can now be given in 
which glycerine was used. 

Figs. 3 and 4 show cases in which fluid is made to pass 
through a series of contracted orifices into what may be 
regarded as embayments. The diameter of the opening 
is exactly the same in each case, but in Fig. 3 the edges 
are rounded, whereas in Fig. 4 the edges are square. The 
result of this is made obvious upon the flow, which in the 
former of the two diagrams is much more rl angry main- 
tained, but in the case of the square edges it will be 
noticed that in each successive embayment the main body 
of fluid passing through is tending to lose its a ag for- 
mation, representing the loss of power to reach the outer 
portion of the embayment. Further, it will be noticed 
that the squareness of the figure which is fairly well main- 
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| tained in Fig. 3, is gradually being lost in Fig. 4, These 


diagrams show admirably the great difference in velocity 
in the inner and outer portions of flow, for it must be 
understood that the width of the colour bands, as well as 
their distance apart, is originally exactly the same, and 
therefore their width at any subsequent period is a direct 
measure of the velocity of the motion at that point. The 

at difference of velocity will thus be seen between the 

ow in the central and outer portions of the channel. 

This diagram is, however, particularly interesting as 
illustrating the possibility of flow round shai vo 
Mathematically it is impossible to conceive such a thing 
as this occurring with a perfect liquid without what is 
known as “discontinuity of flow” occurring, since the 
flow of such a liquid round a sharp pegectes edge must 
theoretically result in an infinite velocity at that point. 
The reason for this will be readily understood by practical 
men, who will realise from numerous cases with which 
they are familiar in engineering, the impossibility owing 
to the inertia of bodies, of suddenly turning a very sharp 
corner without the application of enormous force in order 
to affect this result. In Fig. 4, however, it must be 
remembered that the viscous liquid has been made to 
behave like a perfect liquid, because the inertia which it 
would have in moving round the corner is counteracted by 
the enormously intensified effect of viscosity owing to the 
thinness of the film between the two glass plates. Hence 
the tendency of a particle to rush across in turning asharp 
corner is largely destroyed. ‘ 

But there is something more than this, to which I drew 
attention for the first time at the recent British Assovia- 
tion meeting; which it has recently occurred to me to 
explain in the following manner, 
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Professor Lamb, in his “‘ Hydrodynamics” (second edi- | faces of the solids, which show absence of bubbles | 


tion), page 100, referring to this difficulty of the sharp edge 
says, ‘‘ Hence, unless the pressure at a distance be very 
great, the maintenance of the motion in question would 
require a negative pressure at the corner, such as fluids 
under ordinary conditions are unable to sustain.” 

Now it is quite clear that such a negative pressure is 
possible with a viscous fluid which is adhering to the 
sides. We know that capillary forces may be very large, 
and it would be interesting to go into this matterin order 
to see the extent which this negative pressure or tension 
holding the fluid to the edge causes the result which is 
shown in Fig. 4. 

This point is brought out in a still more remarkable | 
manner by Figs. 5 and 6, in which re-entrant orifices are | 
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used. The great differences of velocity at various points 
will be seen in even a more striking manner from these 
figures, but it is to Fig.6 that I would call particular 
attention. 

On the right-hand side of this it will be noticed that 
the outside colour band passes through an extremely 
severe ordeal in going round a sharp corner, but emerges 
and leaves a field of view without ane broken up. 

On the left-hand side, however, owing to some cause or 
other, the extreme outside band has been slightly broken 
up at its outer edge, so that the colour bands appear to be 
mixing with the clear fluid, and to actually come into con- 
tact with the sides of the passage when in this state. 
The result is that while no breach of continuity occurs, 
the effect is obvious in the mixing up of the colour bands 
in the embayment, whereas, at a little distance off, the 
same band is seen to retain its form quite clearly and 
distinctly. 

_ Fig. 7 illustrates the remarkable way in which stream- 
line motion can be secured with a thin film of liquid 
through a very narrow orifice, and may be profitably 
compared with Fig. 8, in which with a thick film and a 
much wider orifice in the diaphragm the effect of turbu- 
lent flow is very evident. 

Figs. 9 and 10 illustrate one of the verifications of a 
mathematical prediction (shown in Fig. 9) which were 
brought before the Institution of Naval Architects, but 
the figures which were then given were obtained with 
water, whereas in the present figure, instead of using only 
a few colour bands, there are no less than forty-one em- 
ployed, the result being very much more striking. 

_ It will be noted in comparing the theoretical stream 
lines with the actual flow how the width of the colour 
bands, originally equal, indicates in a very perfect 
manner the difference in velocity at various points of 
the flow, and particularly the point where the fluid 
meets the plate and is moving very slowly, as contrasted 
with the high speed at the edges of the = fag 

Before concluding, an opportunity may le taken of 
dealing with the criticism of one of our Honorary 
Members, Professor Osborne Reynolds, as set forth in 
a letter to Nature, of September 15 last. 

Professor Reynolds’ comments may be placed under 
three headings : 

(1) An expression of disagreement with what he takes 
to be my views on the subject of the light border. 

(2) Au explanation of the light border or bands 
adjacent to the solid boundary. 

(3) The expression of the belief that the water charged 
with air bubbles does not in any way represent the 
motion of the fluid itself. 

In the first place the criticism of Professor Reynolds is 
based, apparently, upon a misconception of the statement 
in my first paper (Proc. Inst. Naval Architects, 1897). 

_In hisletter he states as my views ‘‘that with water in 
sinuous motion and air bubbles as indices of the 


manner uf motion, the light bands adjacent to the sur- 





adjacent to the solid, prove that the once air-charged 
water has not been carried by sinuous motion suf- 
ficiently near to the solid surface to display the initially 
adjacent water; and hence prove that the sinuous 
motion does not extend up to the solid surface.” What I 
really wrote was, however, very different to this, viz , that 
the result of my observations had led me to the 
conclusion that the ‘‘ clear border line represents a condi- 
tion of parallel flow of layers of water past the skin of the 
obstacle, or the sides of a pipe, in which a state of shear- 
ing exists, while outside this, in the darker portion, the 
water is in a state of sinuous motion, which corresponds to 
the state of the higher velocity of water.” 

These two statements are really very different, because 
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it was not my own belief that the once air-charged water 
never reached the surface, but that when it did so, the 
air has been removed from it for reasons which I gave 
(Proc. Inst. of Naval Architects, 1898), where I stated 
that although I had “‘ purposely avoided introducing un- 
necessary speculations in trying to account for the observed 
facts, it does, however, seem that the clear film may be 
partly accounted for as the result of inertia, which allows 
the heavier water to reach the side of the og eames ned 
body ; and partly from the fact that the velocity being less 
there, the pressure might be greater, and so the air being 
excluded from the portion where the water is moving with 
parallel motion ; whereas, it is entangled and broken up 
in the portion where the sinuous motion of the water 
occurs.” 

It will be observed that this explanation is to a certain 
extent the same as that subsequently given by Professor 
Osborne Reynolds in the letter to Nature, from which I 
have quoted, and to which I refer under heading (2). 

The experiments of Professor Reynolds, which he cites 
himself, are entirely different to those of which I have 
given an account, and seem to me to have but very little 
bearing upon the behaviour of water in the conditions 
under which my experiments were conducted. 

With regard to the differences of state in the water in 
the light band, I will not trespass on your time with a 
repetition of the arguments which I have already pub- 
lished, and which have not hitherto been answered, but I 
would point out that the experiments you have seen to- 
night form a most striking method of putting the theory 
to the test by actually placing liquid under the condition 
of the thin’ border, wat g in obtaining when this is done, 
results which are absolutely different from those which 
were given by the thick film or sheet of water. This is 
one of the strongest possible arguments in favour of the 
views which I have advanced, inasmuch as the anticipated 
results of the experiments seem to have surprised some of 
greatest authorities on the subject. 

Coming to (3), 1 would first remark, though it has never 
been distinctly claimed, that the water charged with air 
actually represented real stream-line motion, in my first 
paper it was stated that, ‘‘ there was no difference whether 
the smallest quantity of air was present, or so large a 
quantity as to render the slide opaque, as the general be- 
haviour of the flow of water was practically unaffected by 
the presence of the air.” 

Though this remark only applied to the general nature 
of the results obtained, the experiments brought out ver 
strongly, I believe for the first time, various points whiek 
had long been known to the naval architect, but which 
had not been actually made visible to the eye. Professor 
Osborne Reynolds, however, states that ‘‘ air bubbles are 
the most misleading bodies that can ibly be chosen to 
indicate the lines of motion in a fluid in sinuous motion.” 
This remark led me to consider the very appropriate 
experiment of trying the effect of first taking the air- 
charged water upwards and then taking it downwards 
under the same conditions. Inasmuch as the air in one 
case was trying to rise upwards through the water, which 
is moving in the same direction, whereas in the other case 
it is trying to move in the opposite direction, it is per- 
fectly certain that if there was much difference in the flow 
owing to the presence of air, it would become marked 
under the circumstances. 

The two photographic views, Figs. 11 and 12, represent 





the results of this experiment, and I venture to think that 
no one would be able to tell from the photographs them- 
selves where the air-charged water was flowing upwards or 
where it was flowing downwards. This, I think, shows in 
a very convincing way the comparatively small effect 
which the presence of air under suitable conditions has 
upon the flow of the water, and it is quite contrary to that 
which Professor Osborne Reynolds seems to anticipate. 

In conclusion, I may remark there is one application 
which time does not permit me to dwell upon to-night, 
viz., the case when by varying the thickness of the film 
an effect equivalent to varying the resistance of the flow- 
ing liquid is obtained. This effect enables phenomena 
connected not only with actual liquids, but with magnet- 
ism and electricity, as well as of heat to be studied, and I 
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may conclude by showing a few of the results which have 
been thus obtained. 








BewGian Coat Exports.—The exports of coal from Bel- 
gium in the first ten months of last year were 3,676,504 
tons, as compared with 3,667,722 tons in the correspond- 
ing period of 1897. In these totals the exports to France 
figured for 2,627,102 tons, and 2,682,405 tons respectively; 
and those to the Low Countries, for 277,863 tons and 
289,405 tons respectively. 





Diarkigs AND CALENDARS.—Since our notice of new 
calendars and diaries for 1899, which appeared in our 
issue of December 30, other examples have been 
received. Thus the Electrical Power Storage Company, 
Limited, have issued a convenient combined blotting pad, 
calendar, and diary, the latter giving, in addition to the 
usual information found in such publications, a variety of 
data relating to the storage batteries made by the firm. 
—Messrs. Haacke and Co., the makers of fossil meal com- 

sition, have also issued a calendar of convenient size, as 
nave also Mr. Percy J. Neate, of Rochester, and the 
Trent Navigation Company.—From Messrs. Robert Boyle 
and Son, Limited, we have received a very handy little 
calendar in the form of a celluloid scale of convenient 
size for carrying in the waistcoat pocket. 





Loss or TRADE THROUGH THE NON-ADOPTION OF THE 
Metric System.—Under this heading the Board of Trade 
Journal for December states that the Department ‘‘ has 
received information that a large amount of ironwork for 
bridges in Norway has been ordered from Antwerp. The 
contractors state that they would gladly have placed the 
order in England, but have lately gone over to order all 
the iron from the Continent, because they cannot get 
English makers to supply the work according to the 
metric system, and it is too complicated for them to work 
it all out into English measurements, feet-and inches.” 
Throughout Germany the makers of iron pipes, bars, 
girders, &c., have adopted schedules of dimensions and 
weights based on the metric system, and these are now 
followed by engineers in nearly all other Continental 
countries. This is greatly to the disadvantage of British 
makers, who must follow the British weights and 
measures for their home and colonial customers, and can- 
not at the same time make similar goods based on the 
metric weights and measures for Continental buyers. Not 
many months ago, the British consul at Amsterdam 
reported that a large order for water pipes had been 
placed in Belgium, instead of England, simply because 
the English makers would not comply with the specifica- 
tion, which was based on the metric system. Our com- 
petitors are making good capital out of the metric system, 
as it is practically impossible for British makers and 
traders to adopt this system, while they must at the same 
time follow another system for their home and colonial 
trade. The only way to stop the mischief now being 
done to our foreign trade in many countries is to make 
the adoption of the metric weights and measures com- 
pulsory, as was strongly recommended by the Select Com- 
mittee of 1895. The Committee on Coinage, Weights, 
and Measures of the United States have unanimously 
reported in favour of the metric system being adopted on 
January 1, 1901. ; 
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MAGNETIC SPACE TELEGRAPHY. 
Improvements in Magnetic Space Telegraphy.* 
By Dr. Ottver Loner, F.R.S. 

Part I. 

Tue general principles of electric space telegraphy—or 
wireless telegraphy, as it seems to wish to be called—are 
fairly old ; and without going into the history of the sub- 
ject, with which I need not trouble you, since it has been 
admirably summarised by Professor Silvanus Thompson 
in his lecture to the Society of Arts, I may recapitulate 
the three chief methods that have been tried. 

First and oldest, the earth current or leakage method, 
wherein a powerful current conveyed to the earth or sea 
by two well-separated electrodes, causes a slight differ- 
ence in potential between two other well-separated 
tapping electrodes at a distance, and thereby produces a 
feeble current through a joining wire, which can be 
detected telephonically or galvanometrically, or in any 
other convenient and known way. I am under the im- 
pression that this utilisation of earth conduction for the 

urpose of conveying messages has played a greater part 
in the past, and is, perhaps, destined to play a greater 
part in the future, than most people suspect. When, for 
instance, as in Mr. Langdon Davies’s experience, phono. 
poric currents have been heard in very distant telephone 
trunk lines, it is difficult to be sure how much of the 
effect is due to a true induction from wire to wire, and 
how much of it is due to conduction—not only conduction 
through the soil from earth-plate to earth-plate, but con- 
duction also through metals, whether gas = or 
overhead wires or other conductors arranged for other 
purposes. Whenever an open circuit is employed, with 
earthed terminals, conduction is liable to assist induc- 
tion; and this may very likely be regarded as an 
advantage. It may also , to some extent, a dis- 
advantage, owing to its resulting in the mixing of 
messages ; it may, in fact, contribute to ordinary tele- 
phonic cross-talk. 

The second method that has been tried for purposive 
space telegraphy is the method by magnetic induction 
between two insulated line wires stretched parallel to 
opposite coasts. This method, as is 
well known, has m tried under the auspices of the 
British Post Office, and is known as Mr. Preece’s method. 
It is, I think I am right in saying, the only system in 
actual regular work ; for near Cardiff, between Laver- 
nock Fort and the neighbouring fort on the island of Flat 
Holm, I have myself seen it at work, and have admired 
the ingenious system of ‘‘ call” devised by Mr. Evershed 
and there employed. I desire to say that when I gave a 
short preliminary note to the British Association at 
Bristol this year, on a “‘call” that I had invented, I was 
unaware of Mr. Evershed’s work in the same direction. 
He has undoubtedly achieved the result there aimed at, 
though with the expenditure of a good deal of power; 
and had I known, I should certainly have referred to it 
in my communication at Bristol. But after the Bristol 
meeting Mr. Preece gave me permission to visit Laver- 
nock, and I went in company with Mr. Partridge, the 
telegraphic superintendent at Cardiff, to whom also I am 
much obliged. 

In the third system of space telegraphy—that by Hertz 

waves—the public owes its knowledge and interest also 
to Mr. Preece; for, had Mr. Preece not taken up the 
subject, very few persons would, in all probability, have 
heard of Hertz waves and Branly detectors and coherers 
to this day. As it is, owing to Mr. Preece’s great 
influence and power of lecturing, this third and most 
recent method has become the best known of all; and, 
indeed, Italy is generally credited with the whole dis- 
covery. I do not intend to refer to this interesting 
method again to-night, but before leaving it, it may 
conduce to clearness if I explain wherein the Hertz-wave 
method—at which I have also worked, in conjunction 
with Dr. Alexander Muirhead—differs from the older 
magnetic inductive method of Mr. Preece, Willoughby 
Smith, and others. 
_ Every alteration in a suitable medium produces waves 
in one sense, but the intensity of those waves is 
immensely dependent on the rapidity of the alternation. 
A rapid pulsation of air, in and out of a hollow vessel 
like a resonator, may cause an extremely loud sound; a 
slow pulsation, of the same or even of much greater 
amplitude, would cause no perceptible effect, beyond an 
alternate rise and fall of a sensitive barometer. 

Again, a reed vibrating slightly but quickly is audible 
at a distance, while a fan vibrating strongly but slowly is 
not audible at all. The waves emitted by the one are 
strong, by the other are exceedingly weak. A magnetic 
alternation of sufficient rapidity induces an alternating 
electrostatic field, and is therefore — with 
emission of energy. A slow magnetic alternation is 
practically re Sag by any electrostatic effects, 
and so practically all the energy emitted at each pul- 
sation returns again to the source. For a progressive 
wave must necessarily have half its energy static, and 
half of it kinetic energy ; whereas in ordinary current- 
induction all the energy is kinetic. 

Interrupting the explanation for a moment to touch on 
a practical point, it might seem, from what we have so 
far said, as if all the advantages lay with the rapid 
vibration or wave method. But when really large dis- 
tances are contemplated, or when obstacles intervene, 
its advantages diminish and ultimately disappear ; for 
slow magnetic pulsations are independent of ai ciation, 
except actual iron, if they are slow enough, and are only 
slightly weakened by conductors ; whereas rapid _pui- 
Sations or true waves are stop by conductors and are 
greatly affected by obstacles. It is probable, as I have 
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hinted above, that earth conduction plays a considerable 
part in some of the coherer signalling which is supposed 
to occur by means of waves in s ; and in all cases it 
is a possibility to be constantly borne in mind. The 
coherer is a detector of electric jerks transmitted by 
the earth or by uninsulated conductors such as gas- 
ipes, and the response of a coherer is no conclusive 
emonstration of the receipt of actual Hertz waves. 

To detect the radiation of energy, something capable 
of responding to waves, such as an ear, an eye, or a 
coherer, is aagrenete: to detect the fluctuations of 

ressure or of magnetic field, something akin to a 

arometer or magnetometer would seem to be appro- 
priate ; but, inasmuch as these instruments only indicate 
the state of things at their immediate locality, another 
device can be employed which shall integrate the effect 
over a considerable area and therefore be much more 
sensitive. Such a device is afforded in the case of mag- 
netism by Faraday’s current induction. A circuit con- 
nected with any electric detector, such as a telephone, 
may surround a large area and give an induced current 
depending on the variation in the total lines of force 
passing through the entire area. 

In the Lavernock signals, considering them as due to 
wire induction, the inducing and induced areas are both 
long narrow strips in a vertical plane, with their long 
sides horizontal and their faces parallel ; each being con- 
stituted by the space between a long overhead line on 
posts and the return earth—or, rather, sea—circuit. 

But in some interesting experiments made by Mr. 
Stevenson, near Edinburgh, he employed a horizontal 
coil of wire approximately circular—in one case utilising 
some farm fencing, I believe—and by means of a battery 
and key at one station was able to hear Morse signals in 
a telephone in another like coil half a mile away. This 
certainly resulted from pure induction, and it may be 
considered to represent the closest approach hitherto 
made to the method I have to bring forward to-night. 
Unfortunately, Mr. Stevenson made a slight error in 
the theory, and perhaps for that reason did not continue 
the attempt over larger distances. He says that with a 
given number of ampere-turns the hearing distance 
increases with the square root of the diameter of one of 
the coils, or with the simple diameter of both coils, thus 
making it necessary to double the size, quadruple the 
area of each coil if the distance is to oubled ; and, 
since he used 1600 yards of wire in each coil to signal 
half a mile, he may have considered the cost prohibitive 
for any really great distances, as, indeed, it is, with mere 
unaided coil induction. 

But, in truth, the law of distance is not the square 
root of the diameter, but the two-thirds power, with a 
given primary current ; and so doubling the circumfer- 
ence of each coil will enable signalling over more than 
double the distance, if other things can be kept the same. 
It is true, however, that for such magnification the 
thickness of the wire must be magnified likewise, or else 
more power will be consumed in the enlarged coil; and 
this consideration, together with others shortly to be 
stated, does speedily make the cost prohibitive, unless 
some fresh revolutionary devices are employed. 

‘Fhe devices I have to lay before you to-night contain 
nothing new in principle—t.e., they involve no discovery 
—but, inasmuch as they make practical over big distances 
what has been actually successful over small distances, I 
venture to attach some importance to them, and think 
them worthy of your attention. 

First, I have to explain my system of magnetic 
induction telegraphy, and next the extra sensitive receiv- 
ing instrument win may be employed with it. 

The chief feature of my magnetic system is the 
outcome of an electric resonance experiment which I 
described eight years ago (see Nature, vol. xli., page 368), 
viz., the experiment of the syntonic Leyden jars. The 
term ‘‘resonance” is generally and bar a! understood 
as having an acoustic significance, and where no reference 
to sound is intended I advocate the use of the more 
general term ‘‘syntony” to denote the sympathetic 
response between two vibrators attuned to the same 
“note,” or more generally to the same frequency of 
vibration, whether that vibrator be mechanical or electric 
or magnetic. . a : 
Two similar Leyden jars connected to similar cir- 
cuits are, or may be, thus syntonised, and any elec- 
tric oscillation in one causes a feebler electric oscilla- 
tion in the other; the medium of communication 
in this case being the alternating magnetic field between 
the two circuits, the lines of force of the one circuit 
penetrate the other, and by their fluctuation cause 
an alternating electromotive force of feeble inten- 
sity. In a distant circuit not containing a Leyden jar, 
and therefore not susceptible of any a because it 
has no natural frequency of vibration, nothing can be 
perceived ; but when a Leyden jar exists in a circuit, 
that circuit has at once a natural frequency of vibration 
which may be syntonised with that of the emitting cir- 
cuit, and in that case the intensity of the reverberating 
induced electromotive force may rise as high as several 
thousand volts, and cause a spark over a perceptible air 
gap. 

Now for telegraphic purposes I replace the Leyden jar 
by a condenser of considerable capacity, and the circuit 
of the jar becomes a large horizontal coil of wire—it may 
be of one turn or it may be of more; and the frequency 
of vibration, instead of being the million or so per second 


I 


— strands, for its 100 wires were supposed 
note, I had 19 of these strands in series without a con- 
denser, constitutin 
Ader telephone, 
has so much broken down that I am constrained to use 
all the wires in parallel, which for many purposes is not 
so convenient. 


of current induced in the distant circuit. 
the radii of the two coils, considered circular, n and m 
their turns of wire, and r their distance a 
to centre, this last being considerable, then the mutual 


ance, and carve its fluctuating current into long and short 
spells, as every one else working at the pda bes done.* 

I have at my house a cable a quarter of a mile long 
altogether, —— an Guaaeteil rectangle, say, 150 x 
30 square yards, and with that I can hear all that goes 
on in the neighbouring telephone wires, and can even 
answer back with a suitable microphonic transmitter ; 
but, there being, I suppose, no phonopore in the neigh- 
bourhood, I hear no stray musical note ; the only musical 
note I hear is the one belonging to the desired signals 
when they are being sent to me from an equal length of 
cable round an equal but squarer contour at the college 
about two miles away, or 2.5 kilometres in a direct line, 

I may say that, although the Leyden jar or condenser 
constitutes a leading feature of my system, I have occa- 
sionally, as an experiment, dispe with it, and tried 
what could be done with the area-enclosing circuits alone. 
But under those conditions, with the power I had at m 
disposal, I was not usually able to hear anything. 
was using a small low-frequency dynamo of the Pyke 
and Harris pattern, and at the sending end had a current. 
of 10 or 12 amperes going round the circuit, sometimes as 
much as 25 amperes. Under these circumstances, on the 
ordinary National Telephone Company’s telephones the 
sound could be heard many miles away ; away over in 
Cheshire, towards the Dee, the signals could be clearly 
heard, while close to the college the subscribers, unfortu-' 
nately, became rampant ; but through — space the 
signals only became audible at a distance of two miles‘ 
when a condenser was used and the circuit properly 
attuned. I am speaking now of the early trials when no 
suitable receiving telephone was employed, but only the 
first to hand. The cable, bought for the purpose of the 
trial, was described as anti-inductive telephone cable (not 
exactly the variety required), and it was very badly in- 
sulated, having been bought as little more than old ma- 
terials ; but still it might, perhaps, have been expected 
to do better. Directly the circuits were syntonised, how- 
ever, there was no difficulty in hearing the note and the 
signals. I should say that I did not work with the fun- 
damental frequency of the dynamo—128 per second, or 
thereabouts—but with the third harmonic which is fairly 
strong in these Pyke and Harris alternators, of frequency 
384. Such a note is pleasanter to listen to than a deep 
bass, the ear is far more sensitive to it ; and, moreover, 
to attune the circuit to the lower frequency would have 
entailed a prodigious capacity. As it was I used 28 
microfarads, and had to insert the thick wire of a hedge- 
hog transformer in the circuit too, in order to get the in- 
duced circuit frequency as low as 384 with the quarter- 
mile length of cable once round. 

I generally used a couple of Ader telephones in series, 
each of about 70 ohms resistance, and connec them, 
thus as a shunt to the receiving condenser. 

The resistance of the receiving cable itself was only 
0.07 ohm (it consisted of 100 No. 18 wires all in parallel), 
so that if the telephone had been in series with it a very 
low resistance winding would have to be employed, and 
in the early trials I did not happen to have such a tele- 
phone handy. I did, however, use a Western Electric 
loud-speaking telephone of 2 ohms resistance occasionally. 
A transformer, of course, was sometimes used, but it 
wastes power. Besides, the low resistance of a transformer 
winding is apt to be rather illusory when its higher re- 


sistance secondary is closed. 


At the sending end also condensers were employed, in 


series with dynamo and coil, in order to strengthen by 
resonance the third harmonic at the expense of the funda- 
mental. 
insulated telephone cable, consisting virtually of 20 strands 
of separately insulated No. 16 wire slung on poles round 
a 
sheathed in lead so as to be nominally ‘‘anti-inductive.” 


The cable there was about 400 yards of well- 


squarish contour; but, unfortunately it was again 


I found it best usually to join these 20 wires in five 


series of four strands each ; and the current in each strand 
being then, say, 6 amperes, I call the whole current in the 
cable 24 amperes. 


The receiving cable I could also at first employ in sepa- 
to be insu- 
ated with thin india-rubber. The first time I heard the 
a coil of 19 turns, connec to an 
nce then, however, the insulation 


Bi 


ADVANTAGE OF SYNTONY. 


Now proceed to consider more particularly the ele- 
nentary theory of magnetic induction telegraphy between 


two large distant horizontal coils, first without, then with 
condensers ; taking the case, however, of an alternating 
current, and not the simple make-and-break battery 
arrangement employed by Mr. Stevenson, which obeys 
somewhat different laws. 


The first proposition I wish to maintain is that no 


unaided simple induction process can work satisfac- 
torily over really big distances unless an altogether pro- 
hibitive amount of wire or an extravagant amount of 
power is employed. 


rove by considering the strength 


This proposition I 
Ly an Let a and 6 be 


rt from centre 





appropriate to Leyden jars, becomes the 1000, or even 
100, per second appropriate to sound. Hence, instead 
of using a spark gap to detect the disturbance, I use 
either a coherer, or else a telephone, as a shunt to the 
receiving condenser. Further, although the momentar 

oscillation of a spark constitutes a possible sender, 

generally employ some form of alternating or intermit- 


* In the original paper a detailed quotation concerning 


Mr. Stevenson’s experiment was here made, under the 
belief that signalling to a lighthouse at the Shetlands 
had been ram i a 

was only a preliminary one near Edinburgh, and does not 
appear to 


; but this was a mistake. The experiment 


ave satistied the Post Office officials who 








ting machine of considerable power as the sending appli- 


helped to conduct it. 
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induction coefficient—i.¢c., the total lines of force passing 
through one coil due to unit current in the other—is 
2 2 
M=""2% eh d 
oa 
The resistance is 
2n* 4 » for one, and 2 b p for the other. 


2 
2 2 





The self-induction is 
8 
4nrnuna ( log ~~3 ) ; 


or, for present approximation—accurate if one coil is like 
the other magnified—i.ec., if they are really ‘‘similar 
coils ”—the self-inductions are 
k n?a and k m?b. 
Now, if E is the electromotive amplitude maintained 
in the primary, the current-amplitude induced in the 
secondary is 
,._ PME 


aur 7% 
where J, and J, are the impedances. ; 

For rapid alternations and good stout wire the value 
of J is not much bigger than p L; hence the most 
favourable case for the mere pair of circuits without con- 
densers gives 

x M 


E pl,L,” pr?mtRabr® 


nm «2a? b? 


which is, therefore, the ‘ virtual conductance ” of the 
whole system. 

The first and most important thing we observe here is 
that p occurs in the denominator, so that high frequency 
is actually disadvantageous—other things being equal, 
which they usually are not, because high tones are best 
to listen to. 

The next thing to notice is that number of turns of 
wire occurs in the denominator, so that a single contour 
is much better than a coil of many turns; except in so 
far as many turns help to emphasise self-induction at the 
expense of resistance, and so to bring about the above 
‘*most favourable” conditions where resistance can be 
neglected. 

sastly, we observe that the linear dimensions of each 
coil occurs only once in the numerator, and that their 
product is therefore incompetent to cancel the cube of 
the distance in the denominator, when both wire and 
distance are magnified in the same proportion, and when 
both are big. Observe, we are not here taking the case 
of a given current in the primary, but the more practical 
case of a given electromotive force. 

Moreover, we see that extra thickness of wire gives no 
advantage : if the wire is thin, the induced current will 
be less than the above; but no increase of thickness can 
make it greater than the value of « now calculated, viz. : 

TabeE 
epmnrs 

Hence I say that no simple induction system can work 
over really big distances unless an altogether prohibitive 
amount of wire or an extravagant amount of power is em- 
ployed. If for a certain distance a total length of wire / 
1s just sufficient, it is best disposed in equal contours one 
turn each ; and the ratio between the induced secondary 
current and the applied primary electromotive force, 
without allowing anything for the impedance of the 
receiving telephone, is then 

72 
16 k? p : (1) 

To signal double the distance 2/2 times the length of 
wire is necessary ; and to signal ten times the distance 
the necessary length of wire is thirty-two fold, its thick- 
ness being increased at the same time so as to keep re- 
sistance down. 

Introduction of Condensers.—But now, directly con- 
densers are introduced both into sending and receiving 
circuits, and are adjusted until each circuit is attuned to 
the applied frequency, the conditions are greatly altered. 
When the correct note is reached all self-induction is 
abolished, and the impedance becomes simple resistance. 
Hence in this case the induced current is 

» =PME 
: R, R,’ 
or 
y _pabr? dd 
E 4 py rs 
_ The most important thing to notice here is that p occurs 
in the numerator, so that high frequency is specially ad- 
vantageous. The number of turns is immaterial, instead 
of being objectionable as in the former case, and this fact 
is often convenient for tuning; and a great gain results 
from increasing the thickness of the wire, whenever a big 
distance is to be attempted. 

_If the whole bulk of wire employed is W, and if it be 
distributed equally between the two stations, in a single 
turn at each, the ratio between the secondary induced 
current and the applied primary electromotive force, 
again without allowing for the resistance of the receivin 
telephone (its “reactance” has been already mre | 
if it is connected in series), is in this case 

pw 


” 
64 p? @) 


Comparing this with (1); the chief difference consists in 
the position of p; but this is a tremendous difference, 
representing something like a millionfold factor. 

o take a numerical example in illustration of the two 
cases. Let the applied electromotive force be 100 volts, 
the frequency 400 per second, the total length of wire, 





say, 2 kilometres, and its thickness 2 centimetre (about 
5 tons of copper altogether) ; then 
k = 125 about, p = 2500, and p = 1600 sq. cm. per second. 
So at a distance of 100 kilometres the maximum receiv 
current possible is, by simple conduction without con- 
densers, 
ez 4X10 x 100 
16 x (125)? x 2500 x 10% 
or 0.0064 micro-ampere, which is quite insufficient to affect 
a telephone. That is the result in the first case ; whereas, 
in the second case, with condensers and the circuit 
properly attuned the current might be 
2500 x (6 x 10°)? x 10° 4 Sg 
64 x (1600)? x 102) — 
or 0.5 milli-ampere, which is quite a strong telephonic 
current. 


C.G.S. units, 


y= 


Inpuction v. CONDUCTION. 

As to the question between space induction and earth 
conduction, and the relative part each plays in any given 
case, it is a question which can be answered either by 
experiment or by calculation. In some cases experiment 
would be absurd, as, for instance, when either sending or 
receiving circuit is not earthed anywhere ; in other cases, 
as at Lavernock, it can be answered either way. Now 
Mr. Gavey tells me that he has tried an experiment on 
this very point, by taking an insulated wire outstretched 
between two ts and ‘‘earthed” in the sea at 
either end. Signals being sent from the land, they 
could be heard out at sea to a certain distance when 
the wire was above water, but when it was immersed 
they disappeared at a smaller distance. The argument, 
of course, is that, regarded as the tapping electrodes of 
a conductive receiver, the ends of the wire acted similarly 
both times; but regarded as an inductive receiver re- 
sponding to magnetic influences, the submerged wire was 
protected, because, let us say, the direct and return por- 
tions of the circuit, when the wire was immersed in the 
sea, were more or less coincident. And the moral is that 
induction contributed the greater part of the effect. It 
is not quite conclusive, however, because induction and 
conduction may aid each other anyhow, and when either 
is stopped, the residual disturbance may be too faint to 
hear. <A trial with a continuous current might, I think, 
conclusively measure the part due to conduction. So far 
as I know, no attempt has been made to dispense with 
earth conduction altogether, by the use of a return wire 
along the beach ; but calculation shows sufficiently that 
if this were done signalling would practically cease. It is 
a mistake to suppose that the negative: result with the 
submerged wire depends on the reflexion of electro- 
magnetic waves at the surface of water, because true 
electro-magnetic waves have in this installation nothing 
to do with the case. The water may and does to some 
extent act asa conducting screen, but it is sufficient to con- 
sider the immersion of the wire as resulting in simply 
closing up the receiving circuit until it is a long thin 
rectangle of inappreciable area, so that the direct and 
return circuits almost coincide. The experiment proves 
distinctly that induction has something to do with the 
result, and that it is not wholly due to earth tapping. Let 
us see if calculation bears this out. 

Without presuming to quote exact details of an in- 
stallation on which I am not authorised to report, I 
my dria the facts obvious to inspection of the station 


t. 

"The distance between the earth-plates, or length of the 
base line, I take to be: At Lavernock, 1 mile; at Flat 
Holm, 4 mile. 

The average elevation of the line wire I take as 120 ft. 
above the sea in each case, the elevated lengths as 12C0 
and 460 yards respectively ; and the distance between the 
stations as 34 miles. 

It may be noticed that in any case, even in this case 
where the line is straight, the bulk of the impedance is of 
the ‘‘reactance” kind, when a thick wire and high fre- 
quency are ——- .* For, whereas the resistance 
might be something between 1 and 2 ohms, the value of 
p Lis something more like 10 ohms if a note of 400 per 
second is employed ; and in such a case the induced cur- 
rent is almost independent of the frequency, because 
pMC 
pl 

Hence, with a stronger primary current and lower fre- 
quency—say, 20 amperes alternating 20 times a second 
—the effect received would be decidedly stronger, ; 
whereas, if resistance had been the dominant feature, 


= constant as regards frequency. 





(6160) 


ed | OT, say, 0.008 yard, or 0.73 centimetre. 


Accordingly, when a current of frequency 400 and 1 
ampere mean strength is sent round either circuit, an 
a force is induced in the other of average 
value, 

250 M C.G.S., or 1.8 micro-volts. 
And I doubt if this could produce any appreciable effect; 
unless, indeed, the whole of the receiving circuit were 
attuned and arranged in the way to be presently de- 
scribed. 

But a return circuit along the beach is not employed, 
and would evidently be very ineffective if it were. A 
return by the sea gives a more — area, and, there- 
fore, an inductive advantage, in addition to any conduc- 
tive contribution which it may furnish. 

The other extreme case, decidedly more unfair in the 
opposite direction—so extreme that it is hardly worth 
consideration except as a warning not to reckon the 
mutual induction in this way—would be to treat the line 
wires as if isolated in space—bits of infinite parallel wires 
—the return current being at infinity. Taking this case 
for a moment, the mutual induction would be 


or about 80 metres, which must be far beyond the truth. 
The actual return circuit depends on the distribution of 
conductivity in the earth, and is, therefore, indefinite. 
The fact that the resistance of the circuit varies with the 
height of the tide shows that the sea conveys most of the 
current. 
EARTH CONDUCTION, 


Now, calculating what share earth conduction ought to 
contribute in the matter, we may either treat the shallow 
sea as a conducting sheet fairly insulated in its bed, or we 
may postulate equal conductivity through the whole earth; 
8 latter being certainly further from the truth than the 

ormer. 

Considering the electrodes as 4 pypoonngy Ing area to 
spheres of radius c, at a distance 2 a apart, the applied 
difference of potential between them is 

V=—2_ hog 245 
wks ne 
k being the conductivity, and 6 the depth of the sea, sup- 
posed uniform and small, and Q being the quantity of 
electricity supplied per second. 

The potential at any point distance r from one electrode 

and 7” from the other is 
U= Q l ae 
Qnks ey? 
so between two fairly neighbouring points situated sym- 
metrically on either side of a point at a considerable dis- 
tance r from either electrode, 


du=% = il 


== 3 
Cc 


aki’ or 
_ distance between these tapping points being 2 6, we 
ave 
dr_a, 
b r’ 


therefure the ratio of the tapped voltage to the total ap- 
plied voltage is 


hd 
hdl ae oe, 
¥ log 2a 
e 


Now, taking c asa metre, a as a mile, 26 as4 mile, and r 
as 34 miles, we tind that the tapped electromotive force is 
a certain fraction of the difference of potential on the 
primary electrodes ; the fraction being 


1 

ng ie 

log 1500 ~ 37 x 2.3 x 3.18 ~ 270’ 
which represents a very considerable voltage. But thisis 
the most favourable case, with the current limited to a sheet 
of sea only a few metres thick. An uncertain amount of 
current would be certainly lost by real earth conduction, 
and the other extreme case would be to take the whole 
earth as of uniform conductivity with sea water. This 





the effect of the stronger slower current would have been 
just the same as that of the smaller quicker one. It is | 
chiefly for response at low frequency, I take it, that such | 
thick copper wires have had to be employed ; for, at low | 
frequency, resistance does become the dominant feature. | 

Now, treating the sea first as if it were a superficial | 
return circuit, or, rather, treating the case of a return | 
wire along the beach, vertically below the line wire, the 
mutual induction coefficient between two facing circuits 
of areas 40 x 1200 square yards and 40 x 460 square yards 
respectively, at a distance of 34 miles, is 


* T emphasise this because it has been doubted by the 
Post Office. A methed for calculating the self-induction 
of a straight wire of length 7 and sectional radius c is 
given by Lodge and Howard in the Phil Mag., July, 


1889, page 64, and results in L = 2 / log a 


Apply this to the Lavernock line wire ; say, / = 1 mile, 
c=tin, peg L = 4 milli-henries; so for a note of 
400 per second p L = 10 ohms; and this is the practical 
impedance of the straight wire—its resistance being much 
smal'e-. It is a great mistake to suppose that in straight 
wires the self-induction is negligible. 





would give us very much too low a result, as the hypo- 
thesis of sea conduction alone has given us one too high. 
Considering the whole earth as conveying the current, 
half the tapped electromotive force is 
UsA(7-))=aGaad, 
r ¢ re rs 
while the applied electromotive force is 


v=2a(2- 1 
. 2a 


c 


dU 


)= 24 approximately ; 
c 


so the fraction in this case is 2s ©, a fraction so small 


as to give an imperceptible result. 
(To be continued.) 

NoumgEa.—The French Government has decided to 
establish a large dock and naval yard at Noumea, the 
capital of New Caledonia, which will, in future, be the 
French naval quarters on the Pacific. 


* See, fur instance, Foster and Lodge, Phi/. Mag., 
June, 1875, page 453. 
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ELECTRICAL APPARATUS. 


2684. F. Fisher and B. J. Round and Sons, wrung: 
ham, Electro-Deposition of Metals. [7 Figs.) Feb- 
ruary 2, 1898.—This invention is in connection with machines 
used in electro-plating small articles, such as steel pens, hooks 
and eyes, small parts of bicycles, &c. The drawing shows the 








general form of the rotating depositing tank, into which depends 
the anode i upon the movable anode carrier ¢!. A tipping hinge 
C and fly-nut C4 are provided, so that when desired the deposit- 
A _ may be emptied of its contents. (Accepted December 14, 
1898. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9269. W. P. Tho: m, Liverpool. (J. Grand, Lyons, 
France.) hectyiens Gemureter. (8 Figs.] April 21, 1898. 
—This generator allows the water to reach the carbide through 
the medium of a porous vessel in which the latter is contained, 
which is covered with a bell Bin which a cylinder E serving to 
sustain the porous vessel is fixed, thus creating a small gas 
chamber The whole is disposed in a water reservoir C which is 
filled with water, which by its natural pressure will rise in the 
interior of the bell immediately the air contained therein can 





escape by the tap D, which is opened for this purpose. The 
water, upon reaching the porous vessel, saturates it and comes 
into contact with the carbide therein, and immediately a certain 
quantity of acetylene is produced. The gas thus engendered 
forces back the water to the base of the bell B, and thus prevents 
any fresh decomposition of the carbide until the quantity of gas 
produced is less than the consumption, whereupon water again 
rises and comes in contact with the walls of the porous vessel in 
order to form a fresh supply. (Accepted December 14, 1898.) 


18,048. A. Stimpson and W. H. Green, Northampton. 
Method of Starting Gas Engines. (2 Figs.) August 22, 
1898.—The inventors pro to insert a valve of the type illus- 
trated into the wall of a gas or vapour engine cylinder for the 
purpose of allowing a small quantity of some highly volatile 





hydrocarbon to be injected into the cylinder and afterwards 

fired by the application of a light. The screw Dis removed for 

this operation and afterwards re-inserted, the ball valve in the 

plug preventing any escape of combustion products. (Accepted 
ecember 14, 1898.) 


22,463. W. Peck, Edinburgh, Internal Combus- 
tion es. [5 Figs.] October 25, 1898.—This invention 
relates to the arrangement of two or more cylinders of an explo- 
sion motor for the | ww mg of obtaining a satisfactory balan: of 
the parts. The cylinders are arranged on either side of or t- 


design is shown in which the cylinders are situated with their 
valve ends juxtaposed and the crankshaft between them, while 
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the pistons operate in an outward direction. (Accepted December 
14, 1898.) 





GUNS AND EXPLOSIVES. 


20,666. J. Whitehead, Fiume, Austria. Gyrosco 
for Torpedo Steering. [1 Fig.) September 30, 1893.—This 
invention provides ball bearings for to o steering or other gyro- 
scopes so that they may revolve for as long a time as possible after 














having been set in motion. The screws V serve to tighten the 
split- ed portion of the gimbal ring, upon a satisfactory 
adjustment having been obtained for the ball race screws T. 
(Accepted December 7, 1898.) 


18,642. F. M. Hale, J. Deas, and J. B. Reavil, 
London. Pe on Fuzes. [7 8.) Angus 11, 1897. 
—The object of this invention is to construct a fuze with an 
eccentrically disposed rotary detonator pellet normally held out 
of alignment with a firing needle until released by centrifugal 
force acting on locking bolts during the flight of the shell ; the 
pellet, owing to its eccentricity, then changing its position 
angularly and thus on its detonator into alignment with 
the firing needle, so that on impact the detonator explodes. The 
pellet Bis located within a cavity of the fuze, and is provided 
with pivots coaxial with the oy ge axis of the fuze. The 
shape of the pellet is such that its centre of gravity is eccentric 
to the axis of the ag It is furnished with one or more 
laterally disposed bolts C, the heads of which are, by means of 
springs, kept in engagé t wit formed for their recep- 
tion in the Body of the fuze. The pellet thus being locked to the 
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fuze body and rendered —— of independent movement, the 
detonator B! which it es gee | out of alignment with the 
firing needle D, the tails of the bolts are weighted and occupy 
such a as that during the flight and spin of the shell, the 
heads of the bolts are caused by pa nll g force to be with- 
drawn from their recesses, and thereby release the pellet from 





pins then becomes independent of the rotation of the fuze, and ¥ 
reason of its eccentric ition the of its rotation is 
diminished while the s; of rotation of the fuze body re! 

unchanged. The on of the detonator B!, with respect to the 
firing needle, continues to alter until the two are in alignment, 
then a bolt E carried by the pellet is caused to be thrust intoa 
longitudinal slot by a spring, whereby the pellet is locked to the 
fuze body in its new angular — the longitudinal slot A? 
leaving the pellet free to move forward on impact and explode the 


shell. (Accepted December 7, 1898.) 
Cc 
A. Vickers, London, L. verman, ray ge 


88. Sil 

and C. A Laresen, Exith. Gun Mountings. : 
January 1, 1898.—This invention relates to a Fay le mounting 
for a light gun, and constructs such mounting that it can be 
converted into a carrying frame for the gun and reconverted into 
the mounting without being detached from thegun. The mount- 
ing comprises two members A and B, each having a pair of ad- 
justable forked legs, which, together, give four points of contact 
on the ground. @ members are connected together by a e 
joint provided in a frame that is adapted to carry the pivot of 
gun and the devices employed for laying thegun. The frame is so 
constructed that the front member of the mounting can, by the 


its locked position. The rotation of the pellet about its pivot | sure n 
and O11 4 


by dotted lines, and in such tion the forked legs will ti- 
tute handles for two men to = the pe wtlehet ouch tines 
lies about midway between the endl of the carrying frame. When 
it is desired to reconvert the carrying frame into the mounting it 
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is only necessary to readjust the locking pin and allow the fron 
member of the mounting to turn about the hinge joint down- 
wardly and inwardly by its own weight. The locking pin then 
automatically engages with a suitable hole in the frame by the 
action of a spring. (Accepted December 14, 1898.) 





HYDRAULIC MACHINERY. 


19,915. W. J Beechworth. Vi Aus- 
tralia. Hydraulic Helsing of Gravel. Poet bean. 
ber 20, 1898. This invention is particularly applicable to mines in 
which the excavating is accomplished by hydraulic means, and has 
for its object the raising to the surface of the disin ted soil by 
a current of water circulating in a pipe system. e appliances 
described consist of a valve-locked trap for the introduction of 
gravel into the pipe system, and a special centrifugal or other 
pump combination designed to deal, if necessary, with the mixed 
gravel and water without undue wear. Fig. 1 isan illustration of 
the trap, and Fig. 2 of the rotating device to be used in connec- 
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tion with the pump. Water flows through the base of the 
(Fig. 1) and the lock valves thereof are actuated by the hand- 
wheels J2, the taps and tubes J and F1, serving to equalise or 
cut off water pressure between the compartments, so that the 
lock valves may be more readily operated. The rotating device 
(Fig. 2) is coupled in the pipe system, and its upper portion forms 
a settling tank through which water passes to the | pump, the solid 
matter being again a into A = —_ — —) 
ug lower portion ; r 

serving to collect air and discharge it as desired. "(dc- 
cepted December 14, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


27,558. R. C. Sayer, Bristol. Toothed Gearing. 
(7 Figs.) November 24, 1897.—The object of this invention is to 
provide a toothed gearing free from rubbing friction, the bearin 
surfaces of the teeth being formed to rotate or travel upon 





bearin The tooth ends are formed of lamine between each of 
which ¥e bearing ring 8 rotating upon a circle of balis revolving 
about the pin 8. The patent d ibes means of lubrication, 








ing from a central crankshaft common to all the pistons and 
operate simultaneously. In the accompanying figures a special 


adjustment of a locking pin E, be readily turned outwardly to 
lie approximately in alignment with the rear member, as shown 


instances in which rollers may be substituted for balls and flexible 
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contact rings for teeth of irregular shape or bearing surface. 
(Accepted December 14, 1898.) 


19,193. L. C. Docker, ham. (H. Pearse, Cam- 
pana, Argentina.) Tool for Grinding Locomotive 
Cc: ins. (3 Figs.) September 9, 1898.—The object of 
this invention is to provide a machine tool for the grinding of 
locomotive crankpins which shall possess advantages over types 
of similar apparatus now obtainable. The machine may be made 
with either one or two heads, the double-headed machine being 
illustrated herein, The locomotive axle is supported by standards 



































fixed to the bedplate, each of which standards carries at its head 
three adjusting screws whereby the position of the axle may be 
accurately determined and set. The emery stones G are attached 
to the spindles F, and are supplied with water from the tanks B, 
by means of a centrifugal ee The heads are firmly bolted to 
the foundations, and are not adjustable as to the length of axle 
which they may be used in connection with. (Accepted Decem- 
ber 14, 1898.) 


RAILWAYS AND TRAMWAYS. 


832. W. M‘Laren and H. E. Brown, London. 
Railway Buffer Cases. [13 Figs.) January 11, 1898.— 
A disc of metal is hot punched into cup shape by any ordinary 
process and the operation is then continued by drawing the 
cup by means of a draw ring and a ram sliding within it. 
This draw ring has a bevelled surface which fits a similar 
bevelled surface ina die. The ram passes through the draw ring 
and slides into the aperture in the die. The cup is placed upon the 
end formed by the ram and draw ring, as shown in Fig. 1. The 
draw ring is forced down and produces a bevel in the bottom of 
the cup to fit the die and the draw ring surface. The ram C is 
then thrust through and draws the metal through the bevelled 
edges down to the smaller diameter, thus producing a very long 





cup, the flange of which is then bent to the horizontal by forcing 
it into a die having only a anes rounded or bevelled corner, 
and having a flat ring punch which, after the cup has been forced 
into the die, comes down and turns over the flange at right angles 
as shown in Fig. 5. The cup is now put my = any required 
successive number of decreasing dies until the desired depth is 
attained, and then it is finally given the usual — form by a 
conical die and punch, such as those shown in Fig. 6, and this 
punch, at the termination of its stroke, shears away the bottom of 
the cup. The inner surface of the buffer case is machined by a 
rimer with spiral teeth, forced through it by the same press em- 
ay in drawing. The thickened or beaded edge is then formed 

ya ring a forcing the metal into a groove in the die as 
shown in Fig. 8. (Accepted December 7, 1898.) 


4821. C. H son, London. Signal Interlocking. 
(2 Figs.] February 26, 1898.—This gear may be applied to signal 

ulls at any part of their length to constitute an independent inter- 
ocking insuring that the distant signal shall not be put to 
‘* safety ” unless one or other of the signals interlocked with it is 
first put to “safety.” When the parts are in the position shown, 
the pull W? for the distant signal cannot have any effect on the 
signal, because the bar E to which it is attached is stop by its 
tooth E! meeting the tooth G2 and because the tooth CO? is clear above 
the tooth E!, and, therefore, even if G2 were absent, the lever C 
would not be moved. When, however, any one of the pulls W! is 
drawn by the movement to “‘ safety” of the — to which it is 
connected, then the arm B%, being lowered, the lever C descends 














bringing its tooth C2 in front of the tooth El, and depressing the 
arm G!, thereby raising the tooth G2 te a position clear of E}. 
The pull W2 being now drawn, owing to the freedom of E! from 
G2 and to its engagement with C2, the lever C and pulley D are 
moved to the right. By the first part of the motion of the pulley 
the chain which passes over it becomes engaged in a notch A‘ in 
the base, and then the chain being thus held fast the further 
movement of the pulley D gives double motion to the pull W3, 
which puts the distant signal to “‘safety.” When the pull W! is 
released, the lever C is raised and then the distant signal in 
rising to “danger” draws the pulley D and lever © to the left 
notwithstanding that the pull W2 is not released, so that the 
raising to ‘“‘ danger” of the signal to which W? is connected causes 





the distant signal also to rise to ‘“‘danger.” When the pull W2 as 
well as W! is released, then the parts all return to the ition 
shown in Fig. 1, the bar E returning to the left its tooth E!, rais- 
ing G2 as it passes, and becoming again onment. behind it. The 
weights F! and F? serve to tighten the pulls W2 and W® respec- 
tively, allowing for their expansion and contraction due to 
changes of temperature. (Accepted December 14, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


29,269. L.E. Cowey, London. Boat Lowering Appa- 
ratus. [7 Figs.) December 10, 1897.—This apparatus is arranged 
so that it shall hold the boat at a distance from the ship's side 
when it is being raised or lowered. Referring to the drawings, 
D is a hand winch gear provided with ratchet, brake, handles, 
&c.; bis the buffer between the cable drums against which the 
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boat rests, and to which it may be lashed in its raised ition; 
H is one of the two-hinged pulley arms which serve to keep the 
boat away from the ship’s side, and which are carried to the 
raised position, or allowed to fall to the lowered position by 
reason of the stops S upon the cables engaging with either one or 
other of the projections a, a2 upon the pulley end of the said 
arms. (Accepted December 14, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1219. W. R. Green, London. Motive Power En- 
gines. (15 Figs.) January 15, 1898.—The object of this inven- 
tion is to dispense with external valves upon a steam or other 
motive fluid engine cylinder or upon the cylinder of a =) 4 
rocating pump. The piston receives a rotary motion which is 
transmitted to it through its connecting-rod, and in turn serves 


Fig.1. 
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to rotate the valve faces h connected by rods passing through the 
said piston. Fig. 2 is an illustration of a means adopted to 
obtain the rotation of the piston and its rod. Various alter- 
native devices are described. Advantayes in jacketing and in 
diminished piston and cylinder wear are sta to be obtained. 
(Accepted December 7, 1898.) 


21,597. L. Friedmann, Vienna, Austria. Improve- 
ments in Injectors. [6 Figs.] October 13, 1898.—The ob- 
ject of this invention is to render more convenient the taking 
ae and cleaning of such parts of an injector as usually become 
choked. Figs. 1 and 2 illustrate the invention as applied to an 
ordinary and to a suction injector. In Fig. 1 it will be seen that 





the improvements consist essentially in arranging that the inner 
steam nozzle is fixed to the nozzle fittings, that with the col- 
lecting cone, and in arranging it to project with the end which is 
directed towards the steam inlet of the injector into the outer 
steam nozzle. By this means an annular = is formed for 
the steam supply, which, should it become c tome | with impuri- 
ties contained in the steam, can be cleared by taking out 
the inner steam nozzle, together with the entire collecting cone 





fittings at the discharge end of the injector, so that free access 


can thusbe gained to the opening. In Fig. 2 the steam does not 
enter simultaneously through the annular orifice and the inner 
nozzle, as in Fig. 1, but first passes through the annular opening, 
thereby drawing in its feed water by suction, and only afterward 
passing through the inner steam nozzle to effect the feed. (Ac- 
cepted December 7, 1898. 


21,414, Galloways. Limited, and W. Bayliss, Man- 
chester. Multiple Flue Boilers. (3 Figs.] October 11, 
1898.—This invention relates to a modification in the construc- 
tion of flues in multiple flue boilers whereby facilities are given 
for access to repair them or to clean their surfaces. As shown in 
the accompanying drawings, portions of the flues at intervals of 


























=: 





their length are tapered each way to a smaller diameter so that 
at each of these intervals there is between them an enlarged space 
giving access to workmen, who can effect repairs or work clean- 
ing tools not only at the place where the space is enlarged, but 
also in each direction where the flues are of larger diameter. 
(Accepted December 14, 1898.) 


MISCELLANEOUS. 
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20,283. C. Brend, Senithan Yorkshire. Moulds 
for Cast: Slag Blocks. (3 Figs.) September 24, 1898.— 
The object of this invention is to provide a mould in which may 
be cast slag blocks, the blocks being taken out in a finished con- 
dition without any head requiring to be broken off. The upper 
side or top of the mould has a projecting arm B by which it is 
attached to the turntable on which a number of the moulds are 
fixed. If the face of the turntable to which B is fixed be vertical, 
then the mould when in use will be somewhat inclined to the 
horizontal. By making the arm B more or less inclined to the 
body of the mould, the mould can be made to take a more or less 
inclined position. The top has an inclined face by which the 
stream of molten slag from the hopper, which is of the usual con- 























struction, as shown in dotted lines, is guided into the opening or 
mouth D. One end and one side F of the mould are made in one 
piece with the top, and to the end E is hinged the other side G 
which has the other end of the mould projecting from it at right 
angles. The bottom is hinged to the end E, and it has on each 
side a stud, between which studs the sides F and G are embraced 
when the mould is closed. On the end is pivoted a catch, which 
engages the end of the bottom and holds it up. When the mould 
is filled with molten slag, poured in at the mouth D, where 
surplus overflows, the catch is released, whereupon the bottom 
drops, and the side G being — the cast block can be removed 
from the mould. (Accepted December 7, 1898.) 


1025. Elmores G. and A.-H. Metal Company. 
Limited, London. (P. E. Preschlin, Schladem, Germany.) 
Flanged Pipe Joint. {1 Fig.] January 13, 1898.—This is a 
construction of a flanged joint for comparatively thin copper and 
brass pipes. The end of the pipe is conically enlarged, and into 
it is then fitted a ring of phosphor-bronze, the outer surface of 
which is tapered to fit the internal taper of the end of the pipe, 
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which is then bent inwards so as to embrace the outer end of 

e inserted ring, and over it is then fitted a ring which has a 
flange for the reception of screw bolts. The ends of the pipes 
are  athae A together with the interposition of a king ring of 
cross-shaped section. The flanges are provided with annular 
projections on their meeting faces — to slide one over the 
other, and the ions on the pipe ends are slightly 
rounded inte: ly. (Accepted 7, 1898.)} 





UNITED STATES PATENTS AND PATENT PRAOTIOCE. 
Descriptions with illustrations of inventions patented in the 
United of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 86 and 36, Bedford- 
street, Strand 
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SUBMARINE SURVEY. 
By CHARLES BricHT, F.R.S.E., A.M.Inst.C.E. 


Tue ordinary method of measuring the depth of 
the sea is by lowering an iron or leaden weight to 
the bottom. In the case of hand soundings in 
shallow water, a hempen line is usually attached to’ 
the weight ; and this being marked in fathoms at 
intervals, the depth of water is readily found. — 

Most large ships are, however, now fitted with a 
sounding machine and steel sounding wire, which is 
employed for both deep and shallow water. 

The advantage of wire over hemp for the purpose 
has long been recognised. A glance at the relative 
sizes of hemp and steel deep-sea sounding lines 
is almost sufficient. The hemp (whale) line 
employed was often as much as 2} in. in diameter, 
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as against 0.03 in. for the steel wire. So far back as 
the year 1838 iron wire was tried in substitution for 
hemp bythe United States Navy ; and ten yearslater, 
further experiments were made with it in our own 
Navy. All these resulted in failure, as no reliable 
indication of the sinker touching bottom was ob- 
tained, Sir William Thomson* was the first to 
appreciate the real difficulty, and to devise an 
arrangement by which, on the sinker reaching 
bottom, the wire automatically ceased to run out. 
His method consisted in gradually increasing the 
power of the brake} applied to the drum wire as 
the wire ran out, in such a way as to always apply 
a retarding strain equal to the weight of wire out- 
board ; hence, on the sinker coming to rest at the 
bottom, there was equilibrium, and the drum came 
to rest. It was this method of Sir W. Thomson’s 
which led to the universal adoption of steel wire 





Now Lord Kelvin, G.C.V.O., F.R.SS. (L. and E ). 
t Subsequently it was found by the Silvertown Com- 
pany, and other early workers, that the brake power 
re be most satisfactorily adjusted by hand. Thus, the 
rake weight could be quickly eased or applied, as re- 
Ye 6 during any pitchi 


ereby preventing the wire taking sudden runs. 












ng on the pect of the ship, | “‘ 
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for deep-sea sounding ; but, although a very sure 
method, and under certain conditions perhaps the 
best, it is not that usually employed at the present 
time. It is found in practice that if a fair rate of 

aying out is maintained by means of a sufficiently 
Coos sinker—and, if necessary, by diminishing the 
brake power—there is no difficulty in detecting 
when bottom is struck, where a steel line is em- 
ployed. This is observed by the sudden diminish- 
ing of the speed at which the wire runs out. With 
practice it is easy to distinguish between this and 
any slacking due to movement of the ship. 

The two important considerations in sounding are 
accuracy and speed. Accuracy depends, first, on 
a definite indication of bottom being struck ; and 
second, on the employment of such a sounding 
line~-in conjunction with a suitable sinker—as will 


not be carried out of the vertical by currents 
which may be running in different directions at 
different depths, and thus cause the depth to appear 
greater than it really is. 

Steel wire possesses obvious advantages over 
hemp or any other material for the purpose. Its 
surface is smooth ; and its breaking strain, bulk 
for bulk, is some eighteen times that of the best 
hemp. Then again, in most depths, the striking 
of the sinker on bottom is made at once evident by 
the sudder slackening of the wire ; anything of the 
sort would be out of the question in the case of a 
hemp line. From the point of view of speed, too, 
steel is the most suitable material, as it has a high 
specific gravity combined with its smooth surface 
and small superficial area, offering very little 
resistance to the water. Thus, whereas on the 
famous Challenger exploring expedition* a deep- 
sea sounding with hempen line was wont to occupy 
some 12 hours altogether, the same can now be 
performed in less than an hour. We may here 


* Vide Reports of the Scientific Research Exploring 

Expeditien of H.M.S. Challenger, 1873-6. See also 

e Depths of the Sea,” by Sir ile Thomson, 
F.R.SS. (L. and E.). London: Macmillan and Co, 





remark that even with a wire line of the present 
day, the speed at which the sinker falls through the 
won it 2 would of itself be perhaps 200 fathoms 
a minute—becomes substantially reduced by the 
pull of the wire behind it, which, though of the 
same specific gravity, has such a large surface and 
consequent skin resistance, that its sinking power 
is comparatively low. Thus, a sinker weighing 
40 lb. will, perhaps, pull out nearly 200 fathoms of 
wire during the first minute ; but after, say, 2000 
fathoms of wire have run out, it will only pull out 
80 or 90, and would at last—in an infinite depth— 
fall at but a slightly higher speed than the wire 
alone would. From this it will be obvious that for 
great depths, heavier sinkers are required, if the 
rate of paying out is to be maintained constant. 











Fifty pounds is a suitable weight up to, say, 1700 
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fathoms ; between this and 2500 fathoms, 60 Ib. 
should be employed; and in greater depths the 
sinker should weigh about 75 Ib. 


Wire. 


The particular kind of wire used is pianoforte 
steel wire. Its gauge is usually . in. It 
weighs 18.56 lb. to the nautical mile in air, 
and 16.24 lb, in water. Its breaking strain 
is exceedingly high, being some 240 Ib., or 
150 tons to the square inch of section, and i 
is drawn in long lengths of 5000 fathoms or 
more, so that splices are seldom necessary, To 
splice the parts of pianoforte wire together, the 
ends are gently warmed and plastered with a little 
marine en which softens on the hot wire. The 
two ends are then laid side by side so as to overlap 
each other for about a yard. Holding the two 
wires by the middle, each end is turned round the 
other with along lay. The ends of these turns are 
tightly whipped over with twine for about 4 in. on 
each side. Sometimes, for greater security, the 
two lengths of wire are jointed together at their 
extremities by means of several turns of fine on 
j Wire at intervals of about 4 in., all the bindings 
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being soldered, and the joint covering about a yard 
in length. The cost of the wire is about 7d. or 8d. 
per lb. To preserve it from rust it is carefully 
passed through oily rags on being wound on the 
drum, and when not in use is placed in a tank 
filled with oil, or a solution of caustic soda or lime 
water.* In H.M. Navy the sounding wire is 
galvanised. It can therefore be used without any 
oil or other preservative ; but the galvanising very 
much increases the skin resistance of the wire 
without at all adding to its tensile strength. Its 
use is not, therefore, to be generally recommended 
except in the case of soundings taken for naviga- 
tional purposes, which are frequently at long 
batnowile during which ungalvanised wire would 
be liable to rust. 

It very often happens that one length of un- 
galvanised wire lasts out the whole of a sounding 
expedition without a sign of rust and with no 
breakages. Thus, in 1873 and 1874, the U.S. ship 
Tuscarora is said to have taken 120 consecutive 
casts in the deepest water of the Pacific without a 
single accident. Again, in 1891, the telegraph ship 
Westmeath,t took 362 soundings in the West 
Indies with but two breakages, and the same ship, 
in 1892, took 55 soundings between Marseilles and 
Oran without a single breakage. 

Some interesting and useful particulars regarding 
the first experiences of sounding with steel wire 
were contributed by Mr. H. Benest, A.M. 
Inst.C.E., in 1877, to the ‘‘ Journal of the Society of 
Telegraph Engineers.” t 

SINKERS. 

The simplest form of sinker is the ordinary 
sounding lead moulded in a long tapering form, and 
having at its bottom a hollow in which is placed 
tallow—‘‘arming”, as it is called. Samples of the 
bottom adhere to the tallow, and give sufticient 
indication of its nature for ordinary navigational] 
purposes. 

To the telegraph engineer, however, such samples 
are not sufticient. He requires to know not only 
the nature of the bottom at its immediate surface, 
but also what are the probabilities of its being 
uniformly soft throughout: he also requires a 
sufticient sample to enable a chemical analysis to be 
made. The result of such chemical analysis may 
be the discovery of substances which would act 
injuriously on the sheathing wires of a cable, and 
to avoid which it may be necessary to change the 
route of the cable or to modify the type. 

Sinkers employed on telegraph steamers for the 
recovery of samples of the bottom may conveniently 
be divided into two classes, viz.: 1. Those used in 
water of moderate depth ; and 2. Those which are 
specially intended to be used in great depths, and 
which, for reasons already explained, are very 
heavy—so heavy, indeed, that their recovery at a 
high speed would seriously increase the liability of 
the wire to break: they are, therefore, usually 
provided with a detaching arrangement, by which 
the heavy weight is left on the bottom, and only 
the tube containing the specimen is recovered. 

Of the iron releasing sinkers for moderate depths 
the most simple is the ordinary lead (Fig. 1, page 35), 
with a small piece of iron tubing projecting from 
it, which is forced down into the bottom and comes 
up filled with a specimen. Sometimes this tube is 
fairly large and is provided with an india-rubber 
valve—-as shown in Fig. 2—which secures the 
specimen. 

Another very useful sinker is one made on the 
principal of that used by Sir James Ross in 1818, 
and called the ‘‘ Deep Sea Clamm.” It consists of 
a pair of spoon forceps, kept apart while descending, 
but on striking bottom closed by a powerful spring. 
The particular type of this instrument now usually 
employed is known as Lucas’s Snapper Lead,|| and 
is shown in Fig. 3. Specimens of bottom can be 
recovered by means of this when other systems 
fail, but they are superficial only. Another objec- 
tion is that the jaws are very liable to be injured by 
striking hard bottom, while with a very soft bottom 
they sometimes fail to close at all, owing to there 
not being sufficient impact. 

This instrument is also made (Fig. 4) so that the 

* OF these, oil is to be preferred. It is supposed that 
caustic soda causes the wire to become brittle by the 
absorption of oe 

+ Now T.-S. Francois Arago. 


+ Journal of the Institution of Electrical Engineers, 
vol. vi., page 320. 
Designed by Mr. F. R. Lucas, Engineer-in-Chef to 
* the-Telegraph Construction Company. 


leaden weight can in great depths be left on the 
bottom. A continuous rod C runs through the 
weight and carries a short piece of chain at its upper 
end. In this is hooked a spring hook D, whicl» is 
provided with a lanyard A running down to the 
jaws. On striking bottom, and the sounding wire 
becoming slack, the chain is shoved off the hook by 
the spring, and on the wire being hauled in, the 
jaws are brought up with its rod by the lanyard. 
A weight is attached at the end of the wire in the 
form of an iron link, which is connected to the 
slip hook by a length of small line, and this insures 
the slack necessary for the slip hook to work.* 

It will be seen that a considerable strain may be 
necessary to pull the jaws out of the bottom in 
certain cases, as, in order to do so, the whole weight 
itself may have to be lifted out of the ground 
before it can capsize ; this is often liable to produce 
a dangerous strain on the wire. 

Sounpine Tuses with DETACHABLE WEIGHT. 

The most useful sinker for great depths is a 
simple iron tube, having at its upper end a butter- 
fly valve and a detaching arrangement by which the 
weight—usually of iron —is released at the required 
moment, and the tube alone, with its enclosed 
specimen, brought to the surface. The question as 
to the right moment for the weight to be released 
is the all-important one. It is essential that it should 
be kept on long enough for the tube to be forced 
down into hard ground, so that the wad of hard 
substance prevents the lighter mud or ooze, which 
may be above it, from escaping from the tube. 

All the earlier forms of detachers released the 
weight at the moment bottom was struck, and for 
this reason are not to be recommended. The very 
earliest of the kind, shown in Fig. 5, was the inven- 
tion of Lieut. J. M. Brooke, U.S.N. This was 
followed by the ‘‘ Hydra” and ‘‘ Baillie” machines, 
which have in their turn been superseded by 
devices due to Mr. Benest and others. 

For detailed descriptions, however, we must con- 
fine our attention to those usually found on tele- 
graph steamers of the present day, omitting many 
—such, for instance, as that designed by the late 
Mr. C. H. Phillipst—which do not answer to the 
requirement of bringing up a large deep sample of 
the bottom. 

Sigsbee-Belknap  Tube.—This arrangement is 
shown in section in Fig. 6, and details of its work- 
ing in Figs. 7 and 8. The weight is supported 
by means of a wire sling C, which passes over the 
hook B (Fig. 7). On the tube striking bottom, the 
lever A falls and allows the hook B to capsize and 
release the sling, as illustrated in Fig. 8. The 
tube is constructed so that, besides bringing up a 
specimen of the bottom ground, it also brings up a 
sample of the bottom water. 

It will be noticed that the above arrangement 
also has the defect (previously alluded to) of re- 
leasing the weight at the moment of the tube 
striking bottom. It was this, however, which led 
up to the two designs which follow, and which are 
now more generally used than any other. 

Silvertown Cutter.—This is shown in section in 
Fig. 9, with details of the cutting arrangement in 
Figs. 10 and 11. The wire sling which supports 
the sinker passes over the hook A (Fig. 10). This 
hook has a knife edge on its inner side, and the 
lever B, being similarly provided, works against it 
with a shearing action. In the position shown in 
Fig. 11, these knife edges are kept apart, and the 
wire sling, therefore, remains uncut. When, how- 
ever, the sounding wire slacks on the tube striking 
bottom, the lever B falls and the tumbler D is cap- 
sized by the spring C ; and on the sounding wire 


being hauled taut from on board, the knife edges | 


cut the wire sling and release the weight. As will 
be observed, three special tubes are here provided 
for the sample of mud in addition to the water tube, 
as in the Sigsbee-Belknap device. 

The above detaching arrangement is a decided 
improvement on anything previously designed. 
It is, however, open to the objection that if the 
whole instrument is buried in soft ooze the lever 
B is liable to be prevented from falling, in which 


* The above detaching-hook device is perhaps specially 
applicable to instances where the depth only is reauired, 
without there being any necessity for the recovery of a 
specimen of the bottom. 

There are other disengaging hooks, some of which 
(such as the ‘‘ Sherlock ”) depend on the action of gravity, 
but they are not so reliable as a spring hook. 

| Vide Journal of the Society of Telegraph Engineers, 





\o'. vil, page 396. _ 


case the sinker would not be released. Again, the 
whole instrument may fall on its side on an incline 
with the same result. Another objection is that 
the weight is hanging by a small wire over a knife 
edge ; thus, if the tube strikes a stiff bottom, the 
sudden impact is liable to snap the sling before 
the tube is forced well into the bottom. 

Stallibrass Tube.—With a view to remedying these 
defects, Mr. Edward Stallibrass, A.M.Inst.C.E., 
in 1887, designed the tube shown in Figs. 12 
(general view) and 13 (details in section). The 
wire sling supporting the weight is held in a small 
notch filed in the shoulder of the instrument at A 
(Fig. 13). On striking bottom, the plunger B 
falls, being pulled down by the spiral spring C. 
The lower part E of the tumbler D is then pressed 
against the stud F by the spring H. On the wire 
being hauled taut on board ship, the stud F catches 
under the point K ; thus, the tumbler D lifts the 
wire sling out of its notch and releases the weight. 
The wire sling supporting the weight can be 
attached by a small lanyard and used again and 
again. Its recovery, unbroken, will prove that the 
weight has kept on until slipped by the detacher, 
and that it has not been released by the snapping 
of the sling on the tube striking ground. The tube 
which penetrates the bottom is unusually long, 
and the samples are frequently 5 in. or 6 in. long, 
showing definite strata. In the ordinary way no 
specimen of the bottom water is obtained here ; 
but, should it be desired, a tube similar to those 
used in the Silvertown device can be screwed in 
at N. Mr. Stallibrass, however, prefers to be able 
to dispense with the extra weight and surface of 
the water tube, unless it is specially required. He 
prefers, moreover, to use one tube only for the 
sample of bottom, as by this means greater 
penetration is secured ; thus there is more likeli- 
hood of a good specimen being recovered. 

General RKemarks.—-An important feature about 
the last two sounding tubes is the fact that before 
the weight is slipped, a certain strain must be put 
upon the wire—-perhaps equal to 20 Ib. or 30 Ib. 
Before this strain can be applied, all the slack wire 
must necessarily be recovered ; and, if the machine 
is fitted with a small dynamometer, the moment 
when the sinker is slipped and the tube leaves the 
ground is easily seen. The amount of wire out at 
that moment gives the true depth. With the old 
forms of detachers, which released the weight as 
soon as bottom was struck, soundings in deep water 
were apt to be inaccurate. During paying out, 
very little retarding force was applied to the wire, 
which was, therefore, sometimes taken away by 
currents out of the vertical, and after striking 
bottom the weight of the tube by itself was insufti- 
cient to enable the slack wire to be recovered with- 
out it leaving the ground. Besides greater accuracy 
of depth measurement with the present tubes, there 
is also the advantage of a good bottom specimen 
being more certainly secured, especially in the case 
of Mr. Stallibrass’ device. 

For the preservation of samples of the bottom, 
the plan first suggested by Captain Wilson 
Barker, R.N.R., is the only one that recommends 
itself to the writer. In this, glass tubes are em- 
ployed fitted with corks at either end. The speci- 
men is forced into these direct from the recovered 
tube, and, on being sealed, is permanently pre- 
served. 

(To be continued.) 
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Nelsons’ Woodwork for Schools: A Course of Manua 
Training. By JeromE WAL.aAck, F.E.1.S. Thomas 
Nelson and Sons: London, Edinburgh, and New 
York. (1898.) 

Ir is hardly necessary to point out that during the 

last ten years a very great advance has been made 

in Britain in the direction of providing practical 
and manual instruction for pupils in State-aided 
schools, or to say that all authorities are agreed 
that a purely literary education gives an incomplete 
training and is an inadequate preparation for the 
work-a-day world. Of the many forms of practical 
instruction which appear nowadays in the curri- 
cula of schools, woodwork occupies probably the 
most prominent place. Even many of those schools 
which are preparing their senior boys for the Uni- 
versity think it advisable to give the pupils con- 
tinuous and systematic courses. of woodwork. In 
face of this movement which isspreading with such 








marked rapidity, it is of the highest consequence 
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that the schemes of work to be followed in our 
schools should be considered with regard to their 
affording a maximum good and serviceable train- 
ing. Importance, therefore, must be attached to 
these books on woodwork lately issued by Messrs. 
Nelson and Sons, which are purely for school use. 
The author, Mr. Jerome Wallace, has brought to 
his task most suitable qualities and experiences ; 
he is not merely an expert in the operations dealt 
with, but has had the advantage of several sojourns 
at Niis with Salomon, and in the course of his 
work as a successful schoolmaster, has made trial 
of the efficacy of the system and method now set 
forth. The preliminary chapter dealing with the 
relation of drawing to the woodwork course is 
carefully arranged and concludes with a valuable 
set of exercises. In his bench-work practice 
the author has preferred to introduce models 
at the very earliest stage. While this is in 
accordance with Salomon’s views, and is justified 
by reference to the interest boys are supposed to 
take in doing some ‘‘ useful” work, it is not un- 
likely that the teacher of educational woodwork may 
find it profitable to use isolated exercises before 
aiming at complete models, involving at once a 
whole set of unusual operations and difficult ideas. 
The author, however, although his preface points 
somewhat that way, has no objection to what is 
occasionally deprecated as an ‘‘ abstract joint,” for 
we find, as we expected to find, that very consider- 
able recourse had been had to these necessary exer- 
cises. The three volumes contain, at least, sixty- 
three carefully described exercises in what is de- 
scribed as ‘‘ joints.” But, on the other hand—and 
this is the outstanding feature of Mr. Wallace’s 
book—the pupil is encouraged to make original and 
useful combinations of these ‘‘ joints,” and the fifty 
models arranged with due regard to the dexterity and 
knowledge of the pupil, give a very decided vitality 
to the course. We are particularly pleased with 
the business-like way in which the instructions for 
each bit of work are given. Directness and pre- 
cision mark every sentence. The plates of work- 
ing drawings and isometric views give evidence of 
fastidious care, and are perfect in every respect. 
Mr. Wallace’s volumes ought, indeed, to be used 
as class-books rather than as teachers’ manuals. 





Judges’ Report upon Liverpool Trials of Motor Vehicles 
for Heavy Traffic. Liverpool Centre of Self-Propelled 
Traffic Association. Edited by E. SHRAPNELL SMITH. 
Published by the Self-Propelled Traffic Association, 
Royal Institution, Liverpool. [Price 5s. ] 

Our readers will remember that during May last 

trials of motor vehicles for heavy traffic were 

made in the neighbourhood of Liverpool, under the 
auspices of the Liverpool centre of the Self- 

Propelled Traffic Association. We gave at the 

time a somewhat extended account of these 

trials, the result of information gathered by 
our representative who attended the trials.* 

The book under notice has been compiled from 

observations of the officials of the Association, and 

information supplied by the competitors. The 
work has been carefully and conscientiously done, 
and gives a deal of valuable information, not only 
as to the method upon which the trials were con- 
ducted, but also on the design of the vehicles 
competing. The first pages are devoted to the 
facts and ideas which led to the origin of the com- 
petition. A committee of the Liverpool centre 
visited Versailles to watch the trials of the Auto- 
mobile Club de France of August, 1897, and gained 
much valuable information. It was ultimately 
decided that the chief object of the trials should be 
“to arrive ata type of heavy motor wagon suits 
able for trade requirements in Liverpool and the 
neighbourhood, which shall be economically capable 
of taking the place of horse haulage, and of com- 
peting with existing railway rates in the transport 
of heavy loads of goods over considerable distances.” 

The particulars of competition are set forth in full 

in this part of the book. It will be remembered 

that it was required that runs were to be made over 

& minimum distance of 30 miles on four successive 

days. The motor vehicles were to be capable of 

going anywhere that a horse-drawn vehicle carry- 
ing the same load could go, and this was taken to 
include being worked into and out of an embayment 
of one and a half times the length of the vehicle. 

here were two classes—one for vehicles carrying 

4 Minimum load of two tons, and the second for 

9-ton wagons. In the former the average speed 

was to be six miles an hour, and in the latter four 
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miles an hour. The points taken into consideration 
by the judges were : 
(A) Cost : Economy of working, including attend- 


ance. 

(B) Control : Starting, stopping, changing speed, 
steering, and reversing. 

(C) Working: Noise, smell, vapour, dust, num- 
ber of mechanical operations, efficiency of brakes, 
time in preparing for service, ability to start on 
an incline of 1 in 16, speed, distance run without 
supplies of fuel, &c., repairs and adjustments, 
freedom from breakdown. 

(D) Construction : Strength, quality of workman- 
ship, efticiency of springs, freedom from over-refine- 
ment, facility for repairs, fuel capacity, platform 
area, ratio of tare to power of motor and to freight 
carried. 

The general arrangements during the trials, 
and the duties of official observers on the com- 
peting vehicles are then set forth, and the 
next section is devoted to a description of the 
wagons which took part in the contract. These were 
described in our account of the trials. They con- 
sisted only of four vehicles, disappointment having 
been experienced in regard to the number of entries. 
The steam lorry of the Liquid Fuel Engineering Com- 
pany is first dealt with, illustrations being given of 
the vehicle itself, as well as the machinery by which 
it is propelled, including separate engravings of the 
burner for the liquid fuel. The Thornycroft 
5-ton steam lorry by the Steam Carriage and Wagon 
Company of Chiswick, is next described and illus- 
trated, as well as the Thornycroft 3-ton wagon, 
which also competed. The remaining vehicle, the 
4-ton Leyland steam lorry by the Lancashire 
Steam Motor Company, is also illustrated and des- 
cribed. These pictures and descriptions form what 
is perhaps the most valuable part of the publication. 

A general account of the trials occupies the 
middle part of the book, and is illustrated by very 
good reproductions of instantaneous photographs 
taken on the road. A chapter is devoted to the 
‘costs of working,” but we do not consider the 
matter set forth is much value, although a good deal 
of thought appears to have been bestowed on the 
subject. The fact is, special trials of this nature 
afford very imperfect data from which to draw con- 
clusions in this respect. The prime costs of the 
vehicles competing is given, but here again the 
figures may be perhaps subject to revision for com- 
mercial purposes. A correspondent has already 
pointed out in our columns the fallacy of estimating 
‘* depreciation” as a percentage of first cost. 

As our readers are aware, the first prize was 
awarded to the Lancashire Steam Motor Company, 
the second to the Liquid Fuel Company, and the 
third to the Steam Carriage Company. Considering 
that practical and commercial utility were leading 
factors in estimating the merit of the competitors, 
it will doubtless be a surprise to many that the two 
first prizes were captured by vehicles in which 
steam was generated by the burning of refined 
petroleum lamp oil. Finally, the conclusions of 
the judges are printed, and in these itis stated 
that they ‘‘do not consider that motor vehicles 
could successfully compete for traflic in opposition 
to reduced railway rates, except under special cir- 
cumstances.” 


BOOKS RECEIVED. 

Description of Various Sewage Disposal Works. A 
Report prepared by R. O. Wynne Roserts. London: 
The St. Bride’s Press, Limited. [Price 1s. net.] 

Mathematical and Physical Tables. By James P. Wrap- 
son, B.A. (Dublin), and W. W. HALDANE GEE, B.Sc. 
(Lond.) London: Macmillan and Co., Limited ; New 
York: The Macmillan Company. [Price 6s. 6d. net. ] 

American Trade Index. Philadelphia: National Asso- 
ciation of Manufacturers. 

Annual Report of the Board of Regents of the Smithsonian 
Institution, Showing the Operation, Expenditure, and 
Condition of the Institution to July, 1896. Washington : 
Government Printing Office. 

Spherical Trigonometry, Theoretical and Practical. By 
W. W. Lang, B.A. ndon; Macmillan and Co., 
Limited ; New York: The Macmillan Company. 

The Automotor and Horseless Vehicle Pocket-Book of 
Automotive Formule and Commercial Intelligence for 
1899. London: F. King and Co., Limited. [Price 1s. ] 

Lockwood’s Builders’ Architects’, Contractors’ and Engi- 
neers’ Price-Book for 1899. Edited by Francis T. W. 
Mitter. London: Crosby Lockwood and Son, 
[Price 4s. ] 








Laprapor.—A Halifax peeing petty, which left 
St. John’s last spring for the Labrador coast, has re- 
turned. Large beds of hematite are reported to have 
been discovered, as well as deposits of copper and mica. 





THE WATERWAYS OF RUSSIA. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 


In a previous series of articles in ENGINEERING 
—-from July to December, 1897, inclusive—the 
River Volga was described by itself, at some 
length, as being by far the most important water- 
way in Russia. It is now proposed to describe the 
other waterways of this enormous empire. 

These may conveniently be divided into four 
groups. The first and most important group con- 
sists of the canal routes in connection with the 
Volga, which will be somewhat fully described. 
The second group comprises all the remaining 
waterways (rivers and canal routes) in European 
Russia, except those in the Caucasus. The third 
group consists of the Caucasus and the Caspian 
Sea, and the fourth group consists of the water- 
ways of Siberia. 

The last three groups will generally be described 
only briefly, partly on account of the want of 
information, and partly because they are—most of 
them—not of much general importance. An ex- 
ception will be made in favour of the River Dnieper 
and its canal connections, which will be dealt with 
rather more fully. 

These descriptions are accompanied by two maps 
(Figs. 1 and 2, pages 38 and 39). The first com- 
prises the whole of European Russia, including the 
Caucasus and the Caspian Sea, and also shows most 
of the railways already opened. The second takes 
in the whole of Siberia, also showing the Great 
Siberian Railway. These maps have been care- 
fully prepared specially for these articles, from 
the most recent official Russian maps, published by 
the Government in 1897. 


Group I.—Canat Routes In CoNNECTION WITH 
THE River Vo.ea. 

For its size the Volga has not many tributaries, 
and of these only the following are of suflicient size 
to be worth mentioning. Tvertsa, entering the 
Volga at Tver, Mologa entering at Mologa, Sheksna 
entering at Ribinsk, Kostroma at Kostroma, Ounja 


at Youryevets, Oka at Nijni-Novgorod, Soura at ‘ 


Vaseelsoursk, Vetlouga at Kosmodemiansk, and 
finally the Kama, which falls into the Volga 
45 miles below Kasan, and is by far the largest 
tributary of the Volga, the two rivers being, in 
fact, nearly of the same size at their confluence. 

Of the nine tributaries only the Tvertsa, Mologa, 
Sheksna, and Oka will be dealt with here, and that 
only in so far as they are utilised for the five 
canal routes which are connected with the Volga, 
namely : 

I. By the River Oka and its canalised tributary, 
the Moskva to Moscow. 

II. The Duke Alexander of Wistemberg’s route, 
by the River Sheksna, the Duke Alexander of 
Wistemberg’s and other canals, and rivers to 
Archangel. 

III. The Vishni Volotchok route, by the River 
Tvertsa, the Tvertsa and other canals, and rivers, 
to St. Petersburg. 

IV. The Tikhvinka route, by the River Mologa, 
the Tikhvinka and other canals, and rivers, to St. 
Petersburg. 

V. The Maria route, by the River Sheksna, the 
Maria and other canals, and rivers to St. Peters- 
burg. 

All these routes can be traced on the general map 
of Russia which accompanies this article (see page 
38); and separate plans will be given with the 
descriptions of each of the four canal routes proper. 

But before describing these five canal routes, it 
will be well to explain some of the principal struct- 
ural details adopted in the construction of these and 
other Russian canal routes. These details are de- 
rived principally from ‘*‘ The Internal Waterways 
of Russia,” by Mr. Lipin, Engineer of the Depart- 
ment of Ways of Communication. 

To judge these modes of construction fairly, it 
must be borne in mind that when canal work was 
first undertaken in Russia, the knowledge of such 
work in that country was very small, and the means 
available for its execution were very primitive, 
whilst the natural difficulties to be overcome were 
often considerable. The natives were good car- 
penters with such tools as they possessed, namely, 
an axe, saw, mortise chisel and augur, and some- 
times a plane—and they could execute earthwork 
and drive piles. Hence operations were generally 
confined to earthwork, cribwork for - foundations, 
dams and sides of canals or locks, pile foundations, 
fascine foundations, and timber construction. AJ} 
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this kind of work could be executed anywhere with 
the means at command. Smiths were also available 
for the execution of such simple smithwork as was re- 
quired for such structures. Moreover, this primitive 
mode of construction lent itself admirably to gradual 
development. The works were not very durable, and 
it was not a costly undertaking to alter and enlarge 
them when thorough repairs or renewals became 
necessary, or when alterations or enlargements 
were called for by the development and increase of 
traftic. 

Stones were not generally at hand ; moreover, 
stonework was more expensive than timber con- 
struction. Timber was, therefore, the material 
generally employed, and in the following descrip- 
tions it must be understood that it was used in all 
cases except when stone or concrete is stated 
to have been used. 

The fascines in use are of two kinds, light and 
heavy. The light ones are made up of brushwood, 
branches of trees or saplings, with the thick ends 
together, and bound in several places with willow 
bands or withes. They are made 7 ft. to 9 ft. 
long, about 1 ft. in diameter at the thick end, and 
Yin. to 10 in. mean diameter. The heavy fascines 
are about 11 ft. long, 1 ft. to 2 ft. in diameter at 
the ends, and swelled out to 3 ft. in diameter in 
the centre. They are made of the same material 
as the light ones, but with the thick and thin ends 
alternating and laid so as to form a hollow struc- 
ture, which is filled with small stones, to make the 
whole sink in water. The branches or saplings 
are bound with tarred hemp cord about $ in. in 
diameter, or galvanised iron wire about 0.1 in. in 
diameter. 

Fascine Mattresses are used as foundations for 
temporary weirs or dams, or for protecting the 
bottom or banks of rivers or canals when they 
are liable to be washed away or undermined by 
the action of waves or current. The mattrass 
consists of one or more layers of fascines between 
two networks of willow cables firmly bound with 
cords. The willow cables consist of willow 
branches or twigs, laid to form a continuous 
bundle 4 in. to 5 in. in diameter, and bound with 
withes about every 8 in. Stakes are worked into 
the structure when it is necessary to hold the 
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mattrass in position. Figs. 3 and 4 illustrate such 
a mattrass. They are generally not over 70 ft. 
long and 28 ft. wide, and are either made on the 
bank and then launched into the water and sunk 
by ballasting with stones, or else they are made in 
winter on the ice over the place where they are 
wanted, and then ballasted and sunk. 

Cribwork is largely used to form the sides of the 
canals when the ground is unsuitable for embank- 
ments, or for dams or weirs. The cribs or boxes 
are formed of round timbers laid longitudinally, 
with vertical planks on each side suitably bolted 
together, and with transverse partitions, also of 
round timber, at frequent intervals framed into 
the longitudinal ones. The section in Fig. 5, on 
the two-page engraving published with the present 
issue, illustrates this construction. The cribs or 
boxes are filled with sand, gravel, or earth, or with 
clay puddle if the structure is to be watertight. 

Drawdoor weir, or dam, is the term applied 
in the following descriptions to all ordinary weirs 
or dams constructed to keep back the water, and 
fitted with means to let it out as required, such as 
are used to form storage reservoirs to deal with 
floodwater in the rivers or canals. 

The simplest form consists of timber or masonry 
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piers with grooves in them, into which squared 
balks of timber are dropped, thus forming 
a dam from pier to pier. As the season advances 
and more water is required, these balks are gradu- 
ally removed. In the spring they are replaced, as 
soon as the ice has passed ; it is impracticable to 
do so sooner. This construction is only adopted 
for very moderate heads of water. 

An improvement on this arrangement consists 
of shutters sliding in the grooves of the piers, 
which are placed closer together than when balks 
only are used. These shutters are sometimes 
divided horizontally into sections to facilitate their 
being worked by hand. They are generally hauled 
up by ropes or chains. Sometimes they are worked 
by a rack and pinion or a screw and nut ; they are 
then really sluices. 

Where these appliances are insufficient for the 
large volume of water to be dealt with, as, for in- 
stance, in the River Sheksna, the needle weir on 
Poirée’s plan is used. The construction adopted by 
the Russian engineers is shown in Figs. 6 to 10 on 
the two-page engraving. Fig. 6 is a transverse and 
Fig. 7 a longitudinal section of the weir on a concrete 
foundation, and Fig. 8 is a section through the weir 
in the direction of the stream, showing the concrete 
or masonry pier at the shore end. Fig. 9 is a sec- 
tion through the foundation when this consists of 
masonry laid on crete or rubble-work in cement, 
between sheet piling which extends across the 
stream above and below, to prevent leakage under 
the foundation. Fig. 10 is a section through the 
foundation when this is constructed of timber 
without any concrete. In this case there are again 
two rows of sheet piling extending across the stream 
to prevent leakage under the weir, but they are 
immediately next to the weir itself instead of 
being outside the foundation, as in Fig. 9. 

The needle weir being well known, and the parti- 
cular arrangements adopted being sufficiently illus- 
trated in the figures, it is only necessary to explain 
that here the frames are generally spaced about 
3 ft. 6 in. apart and the needles are made from 2 in. 
to 4 in. square to suit the pressure of water against 
them. The greatest depth for which these weirs 
can be used is 10 ft. to 11 ft., as the needles are 
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handle. In practice a depth of 7 ft. to 8 ft. is 
rarely exceeded. 

By removing the needles and lowering the frames, 
the whole of the waterway is opened so as to give 
a free passage for the ice and the heavy spring 
floods. After this the weir is gradually put up 
again, as required. There is always a good deal 
of leakage between the needles, and when such a 
weir is used for a storage reservoir, the needles 
have to be a fairly good fit; they are gradually 
withdrawn as more water is required to pass the 
weir. Each lath or needle being easily handled, 
this weir is found very convenient for the very 
varying conditions on Russian rivers and canals. 

The locks are all constructed of timber, with a 
few exceptions only, which will in each case be 
mentioned in the subsequent descriptions. Special 
constructions are adopted for the locks on the 
Tikhvinka and Maria Canal routes, which will be 
described later on. 

The usual construction is illustrated in Figs. 11 to 
18. Fig. 11 is a longitudinal section, and Fig. 12 is 
a plan of a timber lock built on a pile foundation 
with cribwork sides, whilst Fig. 13 is a cross-section 
through the gate chamber. The piles are all of 
round timber, except the sheet piles, which are 
squared, and suitably shaped to be watertight. 
The superstructure is also built of round timber, 
trimmed flat where required, as shown. To prevent 
leakage through the bottom, sheet piling is used, 
namely, one row under each side wall of the lock 
(Fig. 13), four transverse rows under the lower 
gate chamber, and five rows under the upper gate 
chamber and approach (Fig. 11). The space about 
the pile heads and between the cross timbers 
which are mortised on to the tenons of the _pile- 
heads, is rammed with gravel and sand. Some- 
times it is necessary to ram this space with puddle 
or with cement concrete. The whole of the struc- 
ture is fastened together with nails, and a very few 
bolts, chiefly for the squared timbers of the sills 
and gate chambers, as shown in Figs. 14 and 16. 
Many of the nails are jagged, and these are some- 
times as much as 3 ft. long. The floor of the lock 
is formed of one or two layers of 2} in. to 3 in. 
planks nailed to the cross timbers on the pile- 
heads. The sides of the lock are either trimmed 
off smooth or else boarded over. The top of the 
sides is either boarded over or else the cribwork is 
finished with stones or concrete to forma footway. 
The cribwork of the sides is generally two boxes 
in depth along the lock chamber, and three to four 
at the gate recesses and ends. Figs. 14 to 16 illus- 
rate the details of the gate chamber. Fig. 15 isa 
plan serving for both the longitudinal sections, 
Figs. 14 and 16. When the ground requires piling 
the construction in Fig. 14 is adopted, and when 
it is sufficiently firm for the purpose, the cribwork 
foundation in Fig. 16 is used. In this latter case it 
will be seen that the sheet piling to prevent leakage 
through the bottom is replaced by tongued and 
grooved horizontal balks—in fact, sheet piles laid 
horizontally. The small letters a, b, c, d denote 
the same pieces in the three figures. Figs. 17 and 
18 illustrate the construction adopted when 
the foundation is rock. The rock is cut out 
and the recesses thus made are filled with cement 
concrete, in which the holding -down bolts are 
placed for securing the timber superstructure, 
as shown. The cribwork of the sides is carried 
out as in the other cases, as shown on the pian 
Fig. 18. It will be seen in Figs. 11 and 17 that 
whilst the timber dam or wall at the upper end of 
the upper gate chamber is carried up to about the 
level of the bottom of the canal above the lock, the 
latter is sloped down to about 2 ft. 6 in. below the 
top of the timber dam, forming a pocket behind it. 
This is done to arrest a large portion of the mud 
and silt which comes down the canal, and to prevent 
its getting into the gate chamber. It is much easier 
to remove it from this pocket than from the gate 
chamber. When repairs have to be executed to 
any part of the gate chamber or lock, this dam is 
raised, by adding more balks, to whatever height 
may be necessary to keep out the water. Asa rule 
there is very little water in winter, so that when 
the sluices or drawdoors—which are always pro- 
vided in connection with the locks—are opened, 
the canal has hardly any water in it, and the lock 
floor is, practically, dry. Thus these perishable 
timber locks and gates are easily kept in repair. 

Lock Gates.—The last item of general construc- 
tion to mention is the old-fashioned lock gate, 
illustrated in Figs. 19 to 22 on the two-page plate. 
Fig. 19 is a front elevation, Fig. 20. back eleva- 





tion, Fig. 21 a vertical section, and Fig. 22 a hori- 
zontal section. It will be seen that the gate is 
framed of squared timber, bound with iron straps 
and fastenings, and planked diagonally on the back. 
The heel and meeting posts form part of the 
framing ; the latter is trimmed to the proper angle 
for the meeting face, and the former is worke 
round to take the strap of the top bearing, and is 
fitted at the bottom with a cast-iron cap formed 
into a pintle or toe, which works into a cast-iron 
step or socket. The heel post works in a timber 
hollow quoin. The heel and meeting posts are 
carried up above the ground level, and connected 
by a balk or boom, which extends over the heel 
post so as to form a lever for working the gate. 
The sluice is simply a wooden shutter, bearing 
against wood facings, and worked by a screw and 
nut, bevel gear, and a handle froma bridge on the 
back of the gates asshown. These gates are still 
in use on some of the canals. 

The life of all these timber structures is very 
short ; it is estimated at 10 years for the work 
above water, 20 years for that within the range of 
water-level variation, and 30 years for under-water 
work. 

(To be continued.) 
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(From ovr New YorkK CoRRESPONDENT.) 
(Continued from page 11.) 
THE first paper of Thursday, December 1, was 


Tue THEORY OF THE MoMENTS OF INERTIA, 


by Professor C. V. Kerr. This was, as its name 
implies, a highly mathematical document and cannot 
becondensed. There must bea moment of inertia, 
and there must be a theory about it ; to the writer’s 
mind, Professor Kerr’s theory is just as good as 
anyone else’s, and he hereby accepts it without 
argument, also his conclusions, which were as 
follow : 


1. That mass may be used as a measure of force 
causing unit acceleration in unit time. 

2. That momentum is not merely a ‘‘quantity of 
motion,” but a measure of the inertia developed in a body. 

3. That the moment of inertia of a body depends upon 
acceleration as well as upon mass, and is expressed as the 
moment of a force in inch or foot-pounds. 

4, That the centres of oscillation and of percussion are 
not always identical. 

5. That in this, the concrete form, the moment of 
inertia is a question of dynamics, as opposed to the 
moment of resistance, which is a question of statics. 

6. That the analytical and graphical methods evolved 
are either singly or in combination capable of effecting a 
solution of any useful problem. 

7. That the concrete form of theory permits the desig- 
nation of a numerical result in rational terms. 


This paper received some severe criticism from a 
few, but the moment is still a thing to be enjoyed 
if one takes it just right. Take care of the 
moments and the hours will take care of themselves, 
might be added here with truth. 


Cootinc TowER AND CONDENSER INSTALLATION. 


This paper was presented by J. H. Vail. In 
general it may be said, that it deals with changes 
made in an electric light station by the addition of 
the Barnard type of cooling tower, which resulted 
in economy and increased power. The station had 
27 boilers 48 in. in diameter, 20 ft. long, with 
twenty-two 5-in. tubes; they were set two to a 
furnace with a grate surface 8 ft. 6 in. by 5 ft., and 
were already taxed to their full capacity, which 
appeared by actual test to be the evaporation of 
4281 lb. of water per hour each, giving 115,587 lb. 
of steam per hour with every boiler in operation. 


The cooling tower is of the twin type, having two 
chambers, with a pair of fans supplying a strong draught 
of air to each chamber. The interior dimensions are 
12 ft. 3in. by 18 ft. by 29 ft. 6 in. high. The tower is 
mounted on a substructure of steel, columns and I beams, 
supported on substantial foundations. There are outside 
aliecies and ladders affording convenient access to neces- 
sary points. The shell of the tower is of steel, ,% in. by 
} in. plates, properly reinforced with angle and channel 
irons. The hot water from the condenser discharge is 
delivered through a 10-in. wrought-iron pipe, extendin 
the whole length of each chamber slotted on top, an 
perforated at the bottom, giving equal distribution to a 
series of 96 distributing pipes, extending across the tower, 
each pipe being slotted and perforated, thus insuring a 
very uniform distribution of water. Means are provided 
for cleaning these pipes, which is found very neces- 
sary in cold weather, when the cylinder oil from the 
exhaust steam is liable to clog the pipes and interfere 
with uniform and free distribution of the water. The 
hot water falls from the distributing pipes over 42 gal- 
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vanised wire mats, made of No. 19 steel wire, woven to 
No. 5 mesh. Each mat is 12 ft. by 15 ft. 6 in., affording 
a total of 8064 square feet of cooling surface. Each mat 
is 7 by galvanised iron hooks, and is easily re- 
moved for cleaning or repairs. In actual service it is 
found that the water is uniformly distributed. The cir- 
culation of air is furnished by two pairs of 8-ft. diameter 

end of fans being mounted right and left on 
a 2}}in. shaft, and the four fans being capable of de- 
livering 360,000 cubic feet of air per minute when driven 
at a speed of 150 revolutions per minute. The air enter- 
ing the tower chambers at the lower section is deflected 
vertically from each fan, thus avoiding cross-currents, 
and affording a uniform blast through and between the 
mats. 

The rated capacity of each section of this cooling 
tower is to cool the circulating water needed to condense 
12,500 lb. of exhaust steam, from an initial temperature 
of 132 deg. Fahr. to 80 deg. Fahr. when the atmospheric 
temperature does not exceed 75 deg. Fahr., nor the 
humidity 85 per cent. On account of suitable floor space 
for the cooling tower not being available near the ground 
level, it became necessary to mount it on a sub-structure 
above the boiler-room, the total elevation from the con- 
denser to the discharge opening at the top of the tower is 
58 ft. Total weight of cooling tower, including water in 
transit, 86,000 lb. This places more duty on the cir. 
culating pump than is desirable, but is unavoidable for 
the reasons stated. The circulating water is handled by 
a Blake vertical twin air pump and jet condenser. In an 
a of this kind, it is important to have facilities 
for driving the fans at variable speeds; this requisite 
flexibility has been obtained by using a small vertical 
engine without a governor direct-connected to the shaft 
of each pair of fans. The accompanying Table, extracted 
from the log records for many months, shows details as to 
temperatures, speed of fans, reduction of temperature of 
condenser discharge, &c. 
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Time ie es ..9p.m./3 p.m. 8p.m./8p.m./8p.m. 5.35 
Temperature atmosphere} | j | 
deg 30 36 78 96 85 59 
Temperature condenser | 
discharge to cooling | 
tower - deg. 110 110 | 120 | 130 118 =—s:«129 
Temperature condenser | 
suction returned from) | | 
tower totank.. deg.) 65 8t 8t 93 €S 92 
Degrees of heat ex- | 
tracted through tower) 45 26 | «36 | fa em 
Speed of fans at tower, } | 
revolutions per minute, 36 0 145 | 162 | 150 148 
Vacuum at condenser ... 254 | 26 25 | 244 | 25} 25 
Strokes of condenser) } 
pump .. el es | ee ee | a 28s 
Boiler pressure .. ..| 110 | 110 120 | 120 | 120 = 112 
Temperature, boiler feed, | 
deg. 210 | 211 | 213 213 


eg. 212 | 212 


The author further showed by actual tests there 
was a net gain of 157.85 horse-power, and stated 
that the feed water showed a temperature of 200 deg. 
Fahr. 


There are two feed-water heaters in connection with 
the condensing plant. First, an intermediate tubular 
heater in the line of exhaust between low-pressure cy- 
linders and condenser. Second, an auxiliary feed-water 
heater was also attached, receiving the exhaust from the 
condenser and boiler-feed pumps, and any other auxi- 
liaries. The f water is first heated in a tank that 
receives the exhaust from the general line of high-pressure 
engines. The feed water then passes through the inter- 
mediate heater, and thence through the auxiliary heater 
and reaches the boiler at a temperature upwards of 
200 deg. Fahr. ‘Che pressure of other important work has 
prevented the writer from making accurate tests to deter- 
mine the exact economy derived from the condensing plant, 
and while awaiting the opportunity to make such tests, 
we have the satisfaction of having increased the station 
capacity about 1000 horse-power with the aid of a con- 
densing system, using the same water in continuous circu- 
lation, and also that the boiler plant previously stated to 
be fully loaded supplies steam for this additional work 
with boilers to spare. 

The discussion brought out a description of the 
condenser pump, which is of the twin type. ne 
of the cylinders handles the water, extracting it 
from the condenser and elevating it to the tower, 
while the other removes the vapour and air. This 
avoids the losses due to elevating the water to the 
tower by the usual form of air pump. The speaker 
also said that oil filters in connection with surface 
condensers were entirely successful if properly 
operated, the user would save about two-thirds 
of the water, and should fill the boilers fresh once 
a week. 


Borters AND BorLer SEttines. 


If the discussion on previous papers had been 
rather limited, that statement would not apply to 
the next paper, viz. : ‘‘Improvements in Steam 
Boilers and the Brick Settings of Same,” by W. 
Barnet Le Van. This was one of the papers whose 
acceptatice had called down on the heads of the 
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Publication Committee the wrath of the universal 
objector. Now, this paper, as stated, aroused a 
most lively discussion, and no doubt much light 
was thrown on the practice of boiler setting 
thereby. The boiler in question was a horizontal 
return tubular boiler, with the tubes placed higher 
in the shell than usual, so as to raise the water 
level nearly to the top of the shell, thus lessening 
both the area of disengaging surface and the steam 
room. It was provided with a long horizontal 
steam drum, connected to the boiler by a single 
neck. 

The paper was accompanied by drawings of 
the boiler together with tests showing favour- 
able results. One speaker claimed this had 
all been published thirteen years ago. An- 
other denied the accuracy of the tests, and said 
the paper contained things untrue and mislead- 
ing. Another considered the defence of a fire- 
tube boiler a pretty bold undertaking at this date. 
Altogether, it bid fair to be something like Bret 
Harte’s Society of the Stanislaus. Fortunately, 
the Mechanical Engineers, while they can get up a 
good pressure of steam, invariably have a suitable 
cut-off and a good safety-valve, so there were no 
collapsed flues, for steam escaped too readily, and 
some of it was waste steam, for the author replied 
to one critic that, because the boiler was not new, 
it was no sign it was not good, as had been 
claimed. 


GENERATION AND UTILISATION OF STEAM. 


‘The Generation and Utilisation of Steam, by the 
Lykens Valley Coal Company and Summit Branch 
Coal Company, Dauphin County, Penn.,” was the 
title of a very elaborate paper by Mr. R. V. A. 
Norris, one of the most industrious contributors to 
the Society, and one whose papers are always useful. 
This was the account of an investigation made to 
determine the causes of a large discrepancy between 
the coal used in firing at these collieries. The 
amount of work done by the engines at the two 
places was nearly the same. The Lykens Valley 
boilers are of 3323 horse- power, and used 4381 tons 
of red ash buckwheat coal of high steaming property 
in a month of 26 working days, but the Summit 
Branch, with 5313 horse-power, used 7306 tons. 

The boiler plants examined and tested comprised 
in all 56 cylinder boilers and 540 horse-power of 
Babcock and Wilcox boilers belonging to the 
Lykens Valley Coal Company; and 66 cylinder 
boilers, 300 horse-power of return tubular and 2300 
horse-power of Babcock and Wilcox boilers, belong- 
ing to the Summit Branch Coal Company. 

The tests and all the investigations were de- 
scribed at considerable length. The coal was esti- 
mated at 75 cents per ton, and the interest, de- 
preciation, and repairs to the boiler plant at 15 
per cent.; from this was deduced the following 
Table : 


CoaL CoNSUMPTION AND EVAPORATION TrEsts ; LYKENS VALLEY CoAL Company. 





well covered, but im many cases the inside lines were 
leaking badly and making the pipeways so hot that 
examination was impracticable, the temperatures along 
lines examined reaching over 125 deg. Fahr., and bein 
much higher — other lines, an examination of whic 
was not attempted. Most of the leaks were through the 
threads of flanges; all of these threaded flanges should be 
removed as rapidly as possible, and replaced by flanges 
secured by expanding the pipe into them. Several lines 
with flanges secured in this way were examined and not 
a single leak past the flanges discovered. 


Tn respect to the mine pumps, the author said : 


Excepting the compounds, the Lykens Valley pumps 
average 55.5 Ib. of steam per horse-power per hour, and 
the Williamstown 61.2 lb., the difference being mainly 
due to the use of syphon condensers on six of the twelve 
Lykens Valley pumps, while all the Williamstown exhaust 
into the tail pipes. All the Lykens Valley pumps are 
provided with counters, which are read daily, giving a 
complete record of the work done, while none of the 
Williamstown pumps are thus equipped, and the Table of 
performance is necessarily based on counting at intervals, 
which was done during the boiler tests. 

_ Compownd Pumps.—The economy of compound pum 
is very marked, the two compounds using respectively 
37.7 lb. and 39.4 lb. of steam per horse-power per hour, 
exhausting into syphon condenser and tail pipe, while the 
average of all the other nine pumps is about 58.5 Ib., so 
that by replacing all the pumps with compounds, a saving 
of about 34 per cent. of the steam should’ be attained, 
amounting per day of average work to 220,000 lb. for 
Lykens, 295,000 lo. for Williamstown, and 105,000 lb. for 
Bear Valley Shaft and Slope, or a total of 620,000 lb. per 
day, costing about 14.50 dols. for Lykens Valley and 
23.30 dols. for Williamstown, or about 13,800 dols. per 
year for the two companies, and compound pumps could 
readily be made to handle the water in two lifts instead 
of in four in each colliery. 

Pump Valves.—The steam valves were generally found 
well set, and where they were not were left in that con- 
dition, with but few exceptions. Attention is called to 
the Summit Branch, showing the effect on a slow-moving 
pump of a small leak in the steam packing. 


In respect to hoisting water Mr. Norris said : 


The economy of hoisting water from the mines, 
instead of pumping, is very forcibly shown by the 
relative performance of the pumps and more modern 
hoisting engines, the pumps averaging nearly 60 Ib. 
steam and the engines less than 40 lb. per horse-power 

r hour, which difference is much increased in practice 
a the gain in finally disposing of water hoisted without 
loss by slip of pumps or leakage of columns. It would 
seem advisable to consider the question of hoisting the 
water from Bear Valley Shaft by cage tanks. Indepen- 
dent of the greater economy of hoisting over pumping 
water, the former has the great advantage of being free 
from the danger of drowning by heavy influxes of water. 

The steam generated and accounted for at each plant is 
shown, the unaccounted-for steam comprising all leakage 
except from safety valves, which was estimated: this dif- 
ference amounts in the Lykens plant, where the lines were 
in good condition, with no apparent serious leakage, to 13,4; 
per cent., and it would seem that any difference exceed- 
ing about 15 per cent. must be due to preventible leaks. 
The 154 per cent. difference in the small plant at Big 
Lick is known to be due to leakage, which was estimated 
by comparing the escaping steam with the steam from the 
calorimeter at 2200 lb., nearly equalling the difference 





found, the 38 per cent. difference at Williamstown being 
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Wi'liamstown Cylinder .. --| 6.18 } 5.628 | 56.28 | 185.07 6.9'1 | 22.011 6.68 | 18.0L 222.67 600.33 
| Entire plant ..| 7.22 | 4.778 | 47.78 | 114.67 5.867 | 18.687 | 5.90 | 15.52 196.67 518.40 
Bear Valley f B. and W. --| 8125 4,233 33 | 101.59 5.198 | 16.655 | 5.40 13.97 180.00 465.67 
Shaft , | Cylinder .. .. 671 | 6.143 | 51.43 | 128.43 6.315 | 20.014 6.24 16.59 | 208.00 553.00 
ie \ Entire plant ..; 7.€6 | 4.504 | 45.04 | 108.10 5.531 | 17.615 5.65 14.71 188.33 490.33 
Bear Valley slope; turn tubular... 7.70 | 4.481 | 44.81 107.54 | 5.508 | 17.525 5.63 14.64 | 157.67 488.00 
| B. and W. --| 7.48 | 4612 | 46.12 | 110.69 5.664 | 18.0388 | 65.75 15.03 | 191.67 501.00 
Lykens ., | Cylinder.. ... 683 | 5.450 | 5450 | 130.80 | 6.698 | 21315 | 6-52 | 17.49 | 217.33 | 583.00 
| Entire plant :. 6.48 | 5.324 |. 53.24 | 126.27 | 6.538 | 20.892 | 640 | 17.12 | 21383 | 570.67 
| B. and W. and | | = 
Averages | _ tubular ae } = 5.65 14.65 | 188.25 488.50 
| Cylinder .. - 6.48 17.36 216.00 | 578.78 














The coal consumption and cost are calculated for 10 
hours per day, 275 days per year, as well as for the full 
year, as the former is about the average working time of 
these collieries, and a considerable proportion of the | 
steam is used only for that time; in the cost for the | 
working year, however, the full charge for interest, &c., | 
is included, as sufficient plant must be maintained to| 
supply the maximum demand for steam. 

e steam lines of the Lykens Valley Coal Company 
were found in uniformly good condition, only five leaks 
being noted, three of rn in expansion joints; these 
lines all run to receivers at each level, which act as 
Separators to remove the water of condensation and 
which are all provided with home-made traps. The 
Steam lines in the Williamstown Colliery were found | 














unquestionably due to the large leaks and blow-offs in the 
mines. 

The practical results of the work thus far have been the 
shutting off of twenty cylinder boilers at the Williams- 
town and six at the Bear Valley Shaft plant, the 833 
horse-power of the former representing the saving of 
steam due to repairing the lines, setting valves, &c., no 
other changes having been made. 


The author considered these plants ’as fairly 
typical of anthracite practice where coal for home 
use represented little value. These two plants of 
about equal power accounted in the case of the 


the case of Summit Branch for only 63 per cent. 
There were more numerous leaks in the latter case. 
The principal losses were due to the following 
causes : 

Cylinder boilers with stacks red-hot, engines so greatly 
underloaded as to cut off at less than 5 per cent. of the 
stroke, other engines without lap on the valves, carrying 
steam full stroke, leaky pipes and valves, blowing off of 
steam with drips from pipes, on account of the absence 
of traps, &c. A great waste was due to the use of steam 
jet blowers for forcing the fires under the boilers, some of 
them taking about 8 per cent. of the whole amount of 
steam made by the boiler. 

Some of the pumps were more than 25 years old, 
and one experiment on fans and steam jet blowers 
showed that the steam jet used over 38 horse-power 
of steam and the fan not more than 5 horse-power. 
The general tone of the discussion was one of 
astonishment, that even so good results were ob- 
tained, and one speaker suggested an entirely new 
plant asa remedy. Mr. Norrisstated he would be 
glad to follow this suggestion if he could only per- 
suade his directors to spend several hundred thou- 
sand dollars, and that such improvements would 
save at least 40,000 dols. per annum. The paper 
was full of interest and was regarded favourably, 


(To be continued.) 





ELECTRIC GENERATORS. 


By H. F. Parsnatt, M. Inst. C.E., and 
H. M. Hosart, S.B. 
(Continued from page 805, vol. lavi.) 

A tEN-pole lighting generator designed by Mr. 
A. H. Moore, and built in 1897 by the Union Elek- 
tricitats-Gesellschaft, «of Berlin, is illustrated in 
Figs. 150 to 167. Its rated output is 300 kilo- 
watts at 125 volts and 2400 amperes, and at a 
speed of 100 revolutions per minute. In Figs. 168 
to 171 are given curves of this machine derived 
from the results of tests and covering the subjects 
of saturation, compounding, core loss, and efficiency. 
The most interesting feature of this design is that 
carbon brushes are used notwithstanding the low 
tension and heavy current. 

In this instance the commutator is crowded con- 
siderably, and, as will be seen in the following 
specification, the temperature rise at the commu- 
tator was largely in excess of that at other parts 
of the machine. Mr. Moore has modified the 
design in this respect by lengthening the commu- 
tator segments about 25 per cent. 

The calculations are arranged below in the form 
of a specification : 





Lyken’s plant for 85 per cent, of the steam, but in 


Number of poles... ce a iy 10 
Kilowatts ... ms" ef ads ay 300 
Revolutions per minute ... as Zs 100 
Frequency in cycles per second ... «= 
Terminal volts, no load ... a ee 110 

ss » full load... Ss re 125 
Amperes, full load ... bes P .. 2400 

Dimensions : 

ARMATURE, diameter over all sa oc sat in. 
Length over conductors... a sco ee 
Diameter at bottom of slots has a ee. 
Internal diameter of core ... es me ma 
Length of core overall _... wis ae 
Effective length, magnetic iron ... eee 
Pitch at surface... rf p a «| ae 
Per cent. insulation between sheets ... 10 
Thickness of sheets ... ¥ os ... 025 in 
Depth of slot... ohe a i, Fe 1?,, 
Width of slot at root ae ne ov. Lane 

re x surface ... fe eee FS 
Number of slots __... xe ae ae 180 
Minimum width of tooth ... rn .. .478in. 
Width of tooth at armature face... acs rd 

ie conductor te ie ee 

Depth of conductor... vig ies was COCR 
Number of ventilating ducts... ee 7 
Width of each ventilating duct ... ce 
Effective length of core + total length... +72 

Maener Cork, length of pole-face... ee 16 in. 
Length of pole arc (average) Ss ocx a 
Pole are + pitch ... ha nes ah 65 
Thickness of pole-piece at edge of core... 1} in. 
Radial length of magnet core... ... 1243,, 
Diameter of magnet core ... as _ Bes 
Bore of field (diameter)... ‘5 ¢. OOans 
Depth of air gap... oe nae ve Bt Pn 

Spoot, length over flanges... re jae ee 
Length of winding space ... one gee 
Depth of winding space... ne er 2455 
Yoke, outside diameter ... 4 ... 111 in. and 

105 in, 
» inside “ Brees, Og ae 
» thickness. ae tig .. Tin. & 4 in, 
» length along armature _... ssa elie 
CoMMUTATOR, diameter 5A cea asa ae 

a number of segments — 360 

” ” ” per 
slot .,. a 35 wed. tia aaa 2 
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10-POLE ELECTRIC LIGHTING GENERATOR 


CONSTRUCTED BY THE UNION ELEKTRICITATS-GESELLSCHAFT, 
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(For Description, see Page 41.) 
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voltage = 
Above is figured by Method A. 


” 


Merunop B. 


anes ringordrum. . Drum 
pe construction of winding “Barrel wound 
Me n length one armature turn . 5 in. 
Total armature turns ‘ 
Turns in series between brushes .. 36. 
Length between brushes ... .-» 3190 in. 
Cross-section one armature conductor ... .128 sq. In. 
Ohms per cubic inch at 20 deg. Cent. pag 
ohms 
Resistance between brushes at 20 deg. C. .00171ohms 
60 00198 
Volts drop in armature at 60 deg. Cent. 4.75 
9 brushes and contacts and 
series winding 3.25 
Terminal voltage, fuliload 125 
Total internal voltage, full load .. 133 
Amperes per square inch in armature 
winding... 1880 
Amperes per square ‘inch in commutator 
connections ie se ome ae 4000 
Commutation : 
Average voltage wears: commutator 
segments ee A oe hee 3.5 
Armature turns per ‘pole si 36 
Amperes per turn = a 240 
Armature ampere turns per  pole- 
piece ‘ nF 8650 
ph lead of brushes .. 3 
Percentage lead of brushes | 83 
ee demagnetising ampere turns 16.6 
ae distorting ampere turns 84.4 
Demagnetising ampere turns per pole .. 1450 
Distorting 7200 
Frequency of commutation "(cycles per 
second) 138 
Number of coils simultaneously short- 
circuited per brush 5s 3 
Turns per coil 1 
Number of conductors per. group ‘simul- 
taneously undergoing commutation ... 6 
Flux per ampere turn per inch length 
armature lamination. 20 
Flux linked with six turns with 240 
amperes in those turns = 17.6 x 
20 x 6 . 2110 lines 
Inductance in one turn constituting one 
coil, in henrys = 1 x 2110 x 10.8 =  .0000211 
henrys 
Reactance short-circuited turn = .0183 ohms 
0183 x 240 = 4.4 volts 


Inductance per coil (one turn) = .0000090 henrys 
Reactance short-circuited turn = .0078 ohms. 


Reactance voltage = 1.87 volts. 


Coefficient of magnetic leakage ... 
Megalines entering armature per pole- 
piece at no load ... 
Megalines ——* armature per pole- 
piece at full load . 
Armature, section ... 
length magnetic 
density at no load 
as oe full load 
Armature, ampere turns per 
length, no load .. 
Armature, ampere turns per inch length, 
full load 
Armature, ampere turns, no load | 
= full load 
Teeth, transmitting flux from one oo. 
piece : 
” section at roots 
. length 
apparent density at no load 
ull load 
corrected density at oe load 
“= full load 
ampe re turns ~~ inch length, 
no load ... 
ampere turns per “inch ength, 
full load . ‘ on 
ampere turns, no load 
full load . 


” 


” 


inch 


” 


Gap, section at pole-face ... 
length gaps. 
density at pole- face, ‘no load. 
», full load 
- ampere turns, no load 
full load 


Magnet core, section * 
length (magnetic) . A 
density, no load .. 
‘s ee full load . 
- ampere turas pe r 
length, no load.. 
ampere turns r 
length, full Ra 
ampere turns, no load... 
” full load ... 
Magnet yoke, section 
= length per pole 
density, no load ... 
full load ... 


si 
inch 
- inch 


” 


inch 


” ampere turns per 
length, no load... 
= ampere turns per = inch 


length, full load 
ampere turns, no load... 
full load ... 


” ” 


1,15 


. 63.5 kilols. 


77.5 


14 
23 


140 
230 


14 


.. 85q. in. 
os), es 
... 108 kilols. 
| 130, 
+s 
125 , 


” 


100 


750 
180 
1310 


. 213 sq. in. 
.3 in. 
42,800 
52,000 
4050 
4900 

132 sq. in. 
... 13.5in. 
. 79.0 kilols. 
VOLO 


” 


48 
03 


650 


1250 


. 156 sq. in. 
sie 15 in. 
... 67.0 kilols. 

. 82.0 


480 
870 


” 





If the rheostat in the shunt circuit is adjusted to 
give 5500 ampere turns at 110 volts, then, when 


will amount to 125, 
110 


10,560 — 6250 = 4310 ampere turns must be sup- 
plied by the series winding. 
CALCULATION OE Spoot WINDINGS. 


x 5500 = 6250 ampere turns, 


Shunt : 
Mean length of one shunt turn = 51 in. = 4.25 ft. 
Ampere turns ~~ shunt spool at full load = 6250. 
Ampere feet = 26,600. 
Radiating surface one field spool = 730 square inches, 
Permit .36 watts per square inch at 20 deg. Cent. 
- 263 total watts per spool. This is divided up into 
84 watts in series winding and 177 in shunt. 
Shunt watts per spool at 60 deg. Cent. = 204. 


31 x (= feet" 


Pounds = —— - 
. Shunt copper per spool = 31 x 710 im 


Plan to have 90 per cent. of the aii 125 volts, or 
113 volts, at the terminals of the field spools when hot, 
the remainder being consumed in field rheostat. This is 
98 volts at 20 deg. Cent. or 9.8 volts per spool. 


Hence require oe = 18.1 amperes per spool. 


Turns per shunt spool = et = 345. 

Length of 345 turns = _ ft. 

Pounds per 1000 ft. = 

No. 8 B.W.G. has 82.4 Ib. per 1000 ft. 

Bare diameter = .165 in. D.C.C.D. = .177 in. 

Cross-section = .0214 square inches. Current density = 
845 amperes per square inch. 

Length of the portion of winding space available for 
shunt winding = 63in. Winding consists of 10 layers of 
35 turns each, of No. 8 B. W.G. 

Series Winding.—The series winding is required 
to supply 10,550 - 6250=4300 ampere turns at full 
load 


With two turns per spool, the full load current 

will give 2400 x 2 = 4800 ampere turns. Conse- 
quently 250 amperes must be diverted through the 
diverter rheostat, leaving 2150 amperes in the 
series winding, giving 4300 ampere turns. 
The two turns consist of flat strips wound on 
edge spirally, as shown in Figs. 157 and 158. The 
conductor is made up of 44 strips 1.10 in. by 
.079 in., making up a cross-section of 3.8 square 
inches : 

Current density = 630 amperes per square inch. 

Mean length of turn = 51 in. 

Resistance of ten spools at 20 deg. Cent. = 
ohms. 

Series C?R = 2150? x .000183 = 840 watts. 

Ditto per spool = 84 watts. 

At 60 deg. Cent. = 97 watts. 

Weight series copper = 1250 Ib. 


THERMAL CALCULATIONS. 


-000183 


Armature : 


C?R loss at 60 deg. Cent. es .. 11,400 watts 
Core loss (observed value)... = ‘ 4 150 ,, 
Total armature loss... "15, 5650 ,, 


Observed increased temperature ‘by in- 

creased resistance of armature winding 64 deg. C. 
Peripheral radiating surface armature ... 7000 sq. in. 
Watts per square inch radiating surface 

armature ... 2.22 
Increased temperature per watt per 


square inch armature radiating sur- 

ace . 29 deg. 
Peripheral speed armature, feet perminute 1720 
Increased a of armature by 

thermometer : an bes ... 29 deg. C. 


Spool : 
Total CR loss at 60 deg. Cent. per spool 301 watts 
Observed inc temperature by in- 

creased resistance of winding .. . Gideg. C. 
Peripheral radiating surface of one spool 730 sq. in. 
Watts per square inch —_ of oe 

surface = 41 
Increased temperature watt 

square inch spool of radiating Ae al 156 deg. C. 
By thermometer the increase in maaan 





ture of spool was . se he a 


Ampere Turns per Spool : 
a No Load No Load and 
and 132 Internal 
110 Volts. Volts. 
Armature core a 140 230 
” teeth Sin 180 bd 1310 
Gap ... 9 ne 4050 4900 
Roast core 650 1250 
= yoke 480 870 
5500 8560 
Demagnetising ampere turns per pole- 
piece at full load .. 1450 
Allowance for increase in density through 
distortion ... 
Total ampere turns at full load and 
125 terminal volts ... = 10,560 


the terminal voltage is 125, the shunt excitation 





Commutator : 


Area of all positive brushes (bearing sur- : 
face)... 50 sq. in. 
Amperes per square ‘inch of brush bear- 
ing surface... 48 amperes 


Ohms per square inch bearing surface of 


carbon brushes .. .03 ohms 
Brush resistance, itive + negative .. . 00120 ohms 
Volts drop at brus _— ies .. 2.9 volts 

?R at brush contac 6900 watts 


Brush pressure, el per square inch 1.25 Ib. 


Ditto, total ... 1.25 ,, 
Coefficient of friction ; 3 
Peripheral _— of commutator in feet 

per minute.. 
Brush friction | - : 1160 watts 
wr power lost in commutator... ae ~ 

tal commutator loss “3 3 
Radiating surface commutator ... ‘, 1920sq. ‘in. 
— per square inch of eamaeened sur- 
ace 2 

Observed rise in temperature ; . 80.5 deg. C. 
Increase in temperature per watt per 

square inch of radiating surface . 18 deg. C. 


These temperature observations were made on 
the machine after it had been run on full load for 
eight hours. As readings were made only at the 
end of the test, it cannot be stated that the machine 
was not still increasing in temperature. 


ErricrgNcy CALCULATIONS. 


Output at full load .. s a watts 
Core loss ss Ate Sas RD 4s 
Commutator and brush loss : ae ae 
Armature C?R loss at 60 deg. Cent. . 11,400 ,, 
Shunt spools —C?R loss at 60 deg. Cent. 2, 040 ,, 
” rheostat ” ” ” 230 ” 
Series spools 970 ,, 
»» _ Theostat (diverter) CR | loss at 
60 deg. Cent... ase 100 ,, 
Total input +-0321,400 5, 


Commercial efficiency at full load and 60 deg. Cent. = 


91.6 per cent. 
WeicHTs (PounDs). 


ARMATURE, magnetic core 
Teeth . 


» 
— 
> 


Sah 


opie and flanges .. 


- 
- 


tee 


Comntragon, segments 
Spider and press rings ae 
ARMATURE, complete without shaft ears 
Ten pole-pieces ae os ‘ 
>, Magnet cores 
Yoke ... 
Ten-shunt coils 


PAIS pe 


Ten-series coils mes os ie ” 
Total spool copper ... sos a * 
Other parts ... se << ee 49 
Machine complete ... .. 34,500 ,, 


In Figs. 168 and 169, page 46, are given the 
results of tests of saturation and core loss. 

Points A and B of Fig. 170 are experimental 
values. The curves of Fig. 170 show approximately 
the ampere turns that would be required for various 
outputs, if the terminal voltage increased in a 
straight line from 110 volts at no load, up to 125 
volts at full load. This would not automatically 
increase in a straight line, but the deviation was 
not tested. Curves of losses and efficiencies are 
given in Fig. 171. 

(To be continued.) 





PASSENGER AND GOODS LOCOMOTIVES 
FOR THE INTER-OCEANIC RAILWAY, 
MEXICO. 

WE illustrate on page 50 a couple of powerful en- 

gines, built at the Schenectady Works, for the Inter- 

Oceanic Railway Company, of Mexico, the designs being 

worked out by the engineering department of the com- 

pany in consultation with Mr. Henry E. Walker, loco- 
motive and car superintendent of the road. The upper 
of our illustrations is intended for hauling nger 
trains, and isa compound engine, economy in uel being 
a matter of much importance in Mexico, where the cost 
of fuelis high. The gradients of the inter-oceanic oor 
are very steep, whence the adoption of six cou ~. 
wheels ; an unusual feature ina passenger engine. 
gauge of the line is 3 ft., and the fuel used is coal or 
quettes. The wheelbase of the engine is 22 ft. 5in., the 
outer pair of the three coupled axles being 13 ft. 2 in. 
centre to centre. The driving wheels are but 48 in. 
in diameter, they have cast-steel centres, whilst the 
bogie wheels are 31 in. in diameter. The boiler is 
straight-topped, the barrel being 52 in. in diameter, and 

10 ft. 7 in. long over the tube-plates. It is made out of 

mild steel plates throughout, the horizontal seams being 

butt-jointed, with double butt strips, there being three 

rows of rivets on each side of the joint. The designed 
working pressure is 200 lb. per square inch. The fire- 
box is of steel throughout; it measures 49," '; in. 
long by 443 in. wide, its depth being 61 in. The 
crown plate is 2 in. thick, the tube sheet 4 in. 
thick, and the side and back plates ys in. The water 
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space is 3 in. wide at the front, and from 24 in. to 
3 in. wide at the sides, whilst at the back it ranges 
from 2% in. to 4in. wide. The crown plate is sup- 
ported by 1-in. radial stays connecting it to the outer 
tirebox. The tubes are of charcoal iron, 199 in number, 
and 1? in. in diameter. The grate is of the rocking 
type. The accessories to the engine include two in- 
jectors, two Crosby 2}-in. encased safety valves, 
** American” outside equalised brake on all drivers, 
operated by air, and a ‘‘ Leach” sand-feeding appa- 
ratus. For use on the train and tender, Westinghouse 
brake gear is fitted, the pump being 94 in. in diameter. 
The following Table gives the general dimensions and 
particulars of this engine : 


GAD oe ces ier 3 ft. 
Weight in working order 90,500 Ib. 

a on drivers : 000 ,, 
Diameter of cylinders H.P. 17 in., 

; L.P. 27 in. 
Stroke of piston ... oP re 20 in. 
Horizontal thickness of piston... 43 ,, 
Diameter of piston-rod ... ‘ts 27 4, 
Kind of piston packing ... Cast iron 
i U.S. metallic 


», . piston-rod packing... 
Size of steam ports ke ... H.P. 15 in. by 12 in., 


L.P. 18 in. by 2in. 


» exhaust ports ... HP. 15 in. by 23 in., 
. L.P. 18 in. by 2?in. 
» bridges... ai 1} in. 
Kind of slide valves ... Allen Richardson. 
Greatest travel of slide valves ... 5} in. 
Outside lap of slide valves H.P. 14 in., 
L.P. { in. 
Kind of valve stem packing U.S. metallic 
Diameter of driving wheels out- 
side of tyre was pret lees 48 in. 
Diameter and length of driving \ 7 in. in diam. by 
journals . 7 in. long 


Diameter and length of main shuecbhaids 
crankpin journals (main side} 44 M4 in — by 
Shin. by 45. ss bac 3 in. long 

Diameter and —— of re 34 in. in diam. by 

a 3i 


crankpin journ ae : in. long 
Diameter of engine-truck wheels 31 in. 
Outside diameter of first ring of 

boiler... aE vas as 52 in. 
Working pressure a as 200 Ib, 
Material of barrel and outside 

of firebox Carbon steel 


Thickness of plates in barrel 
and outside of firebox... «. fo in, §in., 7% in., 


: and 4 in. 
Tubes, material ... Charcoal iron 
»» number of 199 
» diameter ... eas ss 1? in. 
»» _ length over tube sheets 10 ft. 7 in. 
Heating surface, tubes . «- 1048.53 sq. ft. 
81 


- », firebox al x = 
‘ o seta! ... a 1130.47 __,, 
Grate area ... cae ae = 15.33 ,, 
Smokestack, inside diameter ... 14 in. 
” height above rail... 12 ft. 24 in. 
Tender ; 
Weight, empty 31,000 Ib. 
Wheels, number of ae 8 
¢% diameter... i mn 31 in. 
Journals, diameter and length 4 in. in diam. by 
7 in. long 
Wheelbase ... 14 ft. 94 in. 
Tender frame 8-in. channel 
»» trucks 4-wheel square 
wrought-iron frames 
Water capacity 3000 U.S. gals. 
Coal capacity m bs se 5} tons 
Total wheelbase of engine and 
tender... ake - oa 45 ft. 34 in. 
Total length of engine and 
tO as: ciel bie, “eden! OBO apn Oey 


_The second engine is a-simple consolidation locomo- 
tive, having nearly the whole of its weight available 
for adhesion, eight out of its ten wheels being coupled. 
As in the case of the engine already described, briquette 
fuel has to be used. The engine, it will be seen, has 
a two-wheeled bogie in front. The cylinders are each 
16 in. in diameter and the stroke is 20 in. The driving 
wheels measure 38 in. over the treads and have cast- 
steel centres. The rigid wheelbase is10 ft. 11 in., and 
the total distance between centres of leading and 
trailing axlesis 17 ft. 2in. The boiler barrel is 56 in. 
in diameter and is designed for a working pressure of 
1801b. per square inch ; the horizontal seams are of the 
same double butt-jointed type as used for the passenger 
engine. The circumferential seams are double-riveted. 
The material used is steel. The firebox measures 
o4 in, in — by 443 in. in width by 604 in. 
in depth, he plates of the inner box are of 
steel ,°, in. thick at the sides and back, 2 in. at the 
crown, and 4 in. at the tube sheet. The crownis sup- 
ported by radial stays 1 in. in diameter, and the water 
_ are the same as in the engine first described, 
the stays here being Z in. and 1 in. in diameter. The 
tubes are of charcoal iron, No. 12 W.G. They are 
179 in number, 2 in. in diameter and 14 ft. 6 in. long. 
The grate, which has an area of 1696 square feet, is 
fitted with rocking firebars. To feed the boiler two 
injectors have been fitted. The other accessories in- 





clude sight feed lubricators to the cylinders and West- 
inghouse automatic brake gear, the pump being 94 in. 
in diameter. The boiler and cylinders are clothed 
with magnesia lagging. The principal dimensions and 
particulars of this engine are as follow : 


NO re oe age aes d ft. 
Weight in working order ae 91,000 Ib. 
_» on drivers * hed 82,000 ,, 
Diameter of cylinders ... os 16 in. 
Stroke of piston ... i Fa 20 ,, 
Thickness of piston... __... 545, 
Diameter of piston rod .., ei 23 ,, 
Kind of piston packing... Cast-iron rings 
k ” rod packing U.S. metallic 
Size of steam ports A ..  14in. by 1} in. 
» exhaust ... eee we 24, SSE 
», bridges... ae ee lin. 
Kind of slide valves... aa Richardson 
Greatest travel of slide valves ... 54 in. 
Outside lap of re ce Fa» 
Inside Sa ~ ee caer 
Lead of valves in full gear 0 


-Kind of valve stem packing U.S. metallic 


Diameter of driving wheels out- 


side oftyre_... aes me 38 in, 
Diameter and length of driving 

journals ... ss a ... 7 in, in diam. by 7 in. 
Diameter of engine-truck wheels 25 in. 
Outside diameter of first ring of 

boiler... Se oa =. 56 in. 
Working pressure ane ae 180 lb. 
Material of barrel and outside 

Carbon steel 


of firebox an ee ass 
Thickness of plates in barrel and 
outside of firebox _.... = 


3% in. by 34 in. 
Tubes, material rei i 


Charcoal iron 


», thickness... ee ee 12 W.G. 
»» number of one as 179 
»» diameter ... oe =e 2 in. 
»» , length over tube sheets... 14 ft. 6 in. 
Heating surface, tubes ... .. 1351.18 gq. ft. 
vs * water tubes ...  — 
59 ee firebox Be 81.60 ,, 
59 9 total ... fee 1440.75 ,, 
Grate surface so nee oo 16.96 ,, 
Smokestack, inside diameter ... 14 in. 
‘ height above rail... 12 ft. 14 in. 
Tender: 
Weight, empty 31,000 Ib. 
Wheels, number of 8 


», . diameter of _... ae 31 in. 
Journals, diameter and length 4 in. diam. by 7 in. 


Wheelbase ... 14 ft. 94 in. 
Tender frame . 8in. channel steel 
» trucks ... Square wrought-iron 
Wat it 3000 US. gals, 
ater capacity : 
Coal an aE an at 4} tons 
Total wheelbase of engine and 
tender ... <es ee ma 45 ft. 104 in. 
Total length of engine and 
tender... ie sah eae &S:.,, 21s 





NOTES FROM THE UNITED STATES. 

PHILADELPHIA, December 30. 

THE year closing has been a phenomenal one in 
American industrial history. The pig-iron production 
is now at the rate of 12,500,000 tons per annum, and 
at present rate of progress will reach 13,000,000 tons 
before spring by reason of the recent advance of 
25 cents a ton. The market is threatening in all 
directions. Finished material is advancing all along 
the line under an unusually active month of December, 
during which time more than double the volume of 
business was booked. Pig-iron contracts have been 
placed running to next summer. Bessemer has led all 
other products. Another advance is probable in Ala- 
bama irons, because of the very early covering of the 
heavier Western requirements. Exportation is being 
hindered by want of vessels. Further inquiries for 
cast pipe are received, and all pipe works are doing a 
heavy winter business. The bar mills are kept 
erowded by the unusual car-building requirements, 
and plate mills are turning down about as much 
business as they accept. The demand for plate will 
assume even larger proportions than now, and it 
is difficult to see how an advance can be avoided. 
Western Pennsylvania mills were never as crowded 
and more rolling capacity is under construction, to 
say nothing of the great plant Carnegie is building to 
turn out steel car material. The American railway 
presidents have been very largely advised by their 
experts that steel cars will be necessary. Those roads 
who can economically use them will be driven to use 
them, but it is enly when heavy freights are to be 
hauled, and where quick loadin ra unloading is 
practicable. The steel rail market is strong and 
active. The Pennsylvania Company, which secured 
the 80,000-ton order from Russia, has two years to 
fill it. Other large orders are guaranteed. Railroad 
construction this year puts up 2863 miles. Next year 
it will be at least double this. Rolling mills every- 
where have all they can do, and business will in all 
probability improve from now on. Large consumers 
are much concerned over the probable relations of 





supply and demand in the iron trade in the near 
future. 
January 4. 


The iron trade opens under exceptionally favourable 
conditions. Prices in all lines are threatening an 
advance. One reason for waiting is that all manu- 
facturers are anxious to secure as much business as 
possible, even in view of the advancing tendency. 
There is one element of uncertainty, viz., the volume 
of 1899 business. As soon as manufacturers become 
convinced that the present momentum of demand will 
continue, there will be a general advance in prices. 
Combinations are the order of the day in and out of 
the iron trade. The tinplate people are about ready 
to show their clams. The steel rail makers would 
have done so long ago if Carnegie would have allowed 
them. This year’s exports of iron and steel foot up 
somewhere near 850,000 tons, and it is figured out 
by exports that the figures will reach 2,000,000 
tons in 1899, though these figures seem an exaggera- 
tion. There are inquiries even now for yr that 
will run into 200,000 to 300,000 tons, but all this may 
not be transformed into a demand. The Australian 
order for 32,000 tons of rails went to the Pennsyl- 
vania mill at Sparrow Point. Last week 100,000 tons 
of billets were sold at Pittsburg. The Carnegies 
took 33,000 tons of the Coolgardie order, and no other 
American mili can take the other half, as they are all 
oversold. The wire nail companies want to combine 
and the thing will go through. The car-builders are 
offered more business than they can take, and an 
enormous amount of business now awaits acceptance. 
The locomotive builders are overrun with work, 
foreign and domestic. There will be more bridge-build- 
ing done in 1899 than in two previous years. The 
pipe-line builders say there will be at least double the 
amount of pipe line built in 1899 as in 1898. As to 
shipbuilding, our present yards are overwhelmed. 
New yards will be built, but that takes time. Storms 
last autumn swept several hundred craft to the 
bottom, and coastwise tonnage is scarce. All boat 
yards are figuring on work, but. about as much is 
turned down as is accepted. The price of billets 
has advanced 1 dol. in a month. Steel rails are un- 
changed. Angles, beams, and channels are unchanged. 
Steel bars are a trifle higher. The orders for engines, 
boilers, and general machinery are crowding in, and 
shops are full of work. Uncle Sam has hoisted his 
bunting at Havana, and American capital is starting to 
make something out of that fertile desert. There is a 
larger volume of ready cash awaiting investment than 
ever before known. 








Prersonat.—The Newton Machine-Tool Works, of 
Philadelphia, state that the large armour-plate saw sup- 
ows by them to the Bethlehem Iron Company, South 

thlehem, Pa., was so satisfactory that they have since 
received additional orders from this company. They 
have also — an armour-plate cold-cutting saw to 
the Carnegie Steel Company, of leas =, and are now 
fully occupied filling foreign orders.—Mr. C. C. Wardrop, 
of 1, Army and Navy Mansions, Victoria-street. 8.W., 
informs us that the partnership hitherto subsisting 
between Mr. Whitaker and himself has been dissolved, 
and that he has now entered into partnership with Mr. 
C. C. F. Monckton, till lately engineer and manager of 
— Boustead Brothers’ electrical department in 

eylon. 





Maryrort.—The offer of a syndicate, which pro 
to purchase Maryport harbour and docks, was submitted 
by the Harbour Commissioners to a Liverpool actuary, 

r. D. C. Frazer, whose report has now been received. 
The syndicate offers 155,000/. in cash and 100,000/. in 
5 per cent. preference shares in a proposed company. 
Mr. Frazer recommends an increased amount of cash and 
slightly less shares, and the promoters have assented to 
the necessary amendment of their offer, so as to enable 
these recommendations to be submitted to the bond- 
holders. The latter will, in a few days, be asked to vote 
for the acceptance or rejection of the offer. The pur- 
chasers propose to enlarge the docks and to deepen the 
channel, in order to meet os requirements of 
the West Cumberland iron trade by providing accom- 
modation for steamers of 7000 tons. 


Merric Conversion Tasies.—The Hartford Steam 
Boiler Inspection and Insurance Company, of Hartford, 
Connecticut, U.S.A., have sent us a es of a very neatly 
289 up and excellently printed series of conversion tables 

or metric and British units and vice versd. Unfortu- 

nately, however, the tables would seem to have been 
compiled by some one not much accustomed to tabular 
work, and thus the usefulness of the book has been 
seriously jeopardised. Throughout, the tables give one 
argument to two significant figures only, and the other to 
six or seven. Thus, were it desired to find the English 

uivalent for 226 millimetres, two entries and a sum in 
addition have to be made, viz.: 220 millimetres = 
8.66141 in. ; 6 millimetres = .23622 in. ; adding, we get 226 
millimetres = 8.89763 in. This double entry is a serious 
inconvenience, and in view of the fact that tables occupy- 
ing an equal number of pages can be obtained, giving 
such a conversion at a single entry, we cannot anticipate 
any great demand for the volume under discussion, 
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10-POLE ELECTRIC LIGHTING GENERATOR. 


CONSTRUCTED BY THE UNION ELEKTRICITATS-GESELLSCHAFT, BERLIN. 


(For Description, see Page 41.) 
Fig. 170 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—About 20,000 tons of pig 
iron were dealt in last Thursday forenoon. Prices were 
firm on some ‘‘ bear” covering. Scotch iron rose 24d. per 
ton, and Cleveland 14d. In the afternoon only some 
10,000 tons changed hands, but the market closed firm. 
The following were the settlement prices: Scotch — 
50s. 14d. per ton; Cleveland, 44s. 104d. ; Cumberlan 
and Middlesbrough hematite iron, respectively, 583. and 
55s. 3d. per ton. Some 15,000 tons were dealt in 
on Friday forenoon. The tone was flat, the annual 
returns, which were published on Wednesday afternoon, 
not giving very general statisfaction. Scotch fell 14d. per 
ton, and hematite iron 2d., while Cleveland rose 1d. perton. 
The market was strong in the afternoon, Scotch advancing 
in price 3}d. per ton. The salesamounted to about 20,000 
tons. A good business was done on Monday forenoon 
and the tone was firmer. About 20,000 tons changed 
hands. Scotch rose 14d., Cleveland 3d., and hematiteiron 1d. 
p2r ton. Other 20,000 tons were dealt in at the afternoon 
market, which was flat, more than the forenoon gain 
being lost, the reaction being in Scotch and hematite iron 
3d. per ton, and Cleveland 2d. The closing settlement 
prices were 503, 1}d., 45s, 57s. 104d., and 55s. 3d. B 
ton. Atthe forenoon meeting of themarket on Tuesday 
a good business was done, some 20,000 tons being dealt in. 
The tone was very firm, especially at the close, when 
Scotch was bid for, and the prices rose 4d. per ton. Cleve- 
land made arise of 2d. per ton, and hematite iron rose 44d. 
per ton. A large amount of business was done in the 
afternoon, about 30,000 tons changing hands, and prices 
were strong, Scotch and hematite iron closing 6d. per ton 
upon the day. An active business was done this fore- 
noon, some 40,000 tons changing hands. Prices were 
strong, Scotch advancing 3d. and Cleveland 6d. per ton. 
The market was easier in the afternoon, prices re-acting 
from 4d. to 1}d. per ton. Some 20,000 tons made up the 
sales. The closing settlement prices were 503. 10}d., 
453. 10}d., 583. 3d., and 553. 9d. = ton. During the 
week ending last Saturday, the following forward ship- 
ments left Scotch ports: For Australia, 342 tons; for 
Germany, 110 tons; for Russia, 417 tons; for China 
and Japan, 120 tons; smaller quantities for other 
countries ; and 3853 tons coastwise. The following 
are the quotations for makers’ No. 1 iron: Clyde, 
57s. per ton; Gartsherrie, 57s. 6d.; Calder and Summer- 
lee, 583. 6d.; Coltness, 61s.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 56s, ; 
Shotts (ship at Leith), 58s. 6d.; Carron (shipped at 
Grangemouth), 583. per ton. The ‘‘bullish” tendency, 
which the market showed last week, was accounted 
for by the strong cable advices of trade in America, 
thereby reducing competition from that quarter. The 
annual statistics were not known during business 
hours on Thursday, but when the figures became 
public property, a strong tone prevailed on Friday, 
although the returns do not vary very much from the 
market estimate. A noticeable feature, however, is the 
reduced output per furnace. Business with consumers 
has not been resumed to any great extent, but with the 
firmer tone of the market it was thought that a fair 
amount of buying would arise this week. The outside 
public are still slow to take an interest in the market. 
‘The Carnbrae blast-furnaces have been temporarily 
damped down during the week, but the total number 
now blowing is 83, as compared with 82 at this time last 
year. An additional furnace has been blown in. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood yesterday afternoon at 315,702 tons, 
as compared with 316,507 tons yesterday week, thus show- 
ing an increase for the week amounting to 805 tons, 


Scotch Iron Trade Statistics.—The returns for 1898, 
issued last Thursday afternoon by the Scottish Iron- 
masters’ Association, of the production, consumption, and 
exports, and stocks of Sootch pig iron (including hematite 
and basic) are as follow : 

1898. 1897. Increase. Decrease. 
Tons. Tons. Tons, Tons. 
Production, as per 


makers’ returns . 1,190,264 1,187,637 2,627 — 























Consumption, in —S  ———- —~——- 
foundries .. ; 205,727 190,852 14,865 
In malleable iron 
and steel works 763,273 757,857 8,416 
Total i: 972,009 948,719 23,281 
Exports —Foreign .. 127,082 138,022 - 10,940 
Coastwiee .. - 160,537 140,203 20,334 — 
Rail to England .. 4,653 4,509 144 
Total * 292,272 282,734 9,536 _ 
Total ption - 
and exports . 1,961,272 1,231,453 32,819 — 
Stocks as on De- -—-—— 
cember 31 : 
In Connal’s stores 316,507 837,489 -~ 20,982 
In makers’ yards 73,838 126,864 — 53,026 
Total = 390,345 464,353 74,008 
Furnaces. 1898. 1897. 


Number of furnaces in blast on December 31 83  §&1 
Average number of furnaces in blast for the 





year a ‘ 82 70.73 
Summ ory. Tons. 
Total stock at December 31, 1897 .. 464,353 
Add production for 1898 a J 1,190,264 
1,654,617 
Deduct total deliveries for 1898 1,264,272 
Total stock at December 31, 1898 .. $90,345 


Glasgow Copper Market.—Last Thursday forenoon one 
lot of copper was bought, and the price advanced 3s. 9d. 





rton. At the forenoon market on Friday 50 tons changed 

ands, and the price advanced 6s. 3d. per ton. In the 
afternoon one lot of 25 tons was bought, and the price 
rose other 6s. 3d. per ton. _On Monday forenoon 50 tons 
ouere hands, and the price rose 11s. 3d. per ton. The 
metal continued strong in the afternoon, and on the 
purchase of two more lots prices rose 5s. per ton. Yes- 
terday forenoon 50 tons of the metal were sold, but prices 
remained unchanged. In the afternoon 25 tons chan 
hands, and the price jumped up 103. per ton. At the 
forenoon meeting of the market to-day 25 tons were 
bought, and the price remained unaltered, and the price 
remained unchanged in the afternoon, when 50 tons were 
dealt in. 

Contract for Locomotives.—Messrs. Neilson, Reid, and 
Co., of the Glasgow Locomotive Works, have secured an 
order for 20 passenger engines and tenders for the Impe- 
rial Railways of Japan. In view of the contracts for 
locomotives recently placed in America by the Midland 
Railway Company and the India Office, it is most grati- 
fying that the above order has just been placed in Glas- 
gow, more particularly as the Japanese have had con- 
siderable experience of American engines, and are there- 
fore well able to make an impartial selection on the 
relative values. 


Finished Iron and Steel,—The finished iron trade has be- 
come very busy since the holidays were closed. Prices 
are very firm, and give nosign of falling away. Thesame 
is also true of steel, trade in which is exceedingly brisk. 
Messrs. Duncan, Stewart and Co., engineers, Glasgow, 
are making the heavy engines and rolling-mill plant for 
the manufacture of Belgian girders by the Lanarkshire 
Steel Company, Motherwell. Much pleasure is felt at 
the fact of the Lanarkshire Steel Company taking up this 
branch of manufacture. 


The Motor-Car Syndicate.—A syndicate, having a 
capital of 50,000. in 1/. shares, has just been formed and 
registered, apparently to manufacture and bring into 
a aeaowangy notice the motor-car engine which Mr. G. 
Johnston, Mosesfield, Glasgow, endeavoured to induce 
the Glasgow Corporation to take up for working its 
tramway cars. The signatories are Sir William Arrol, 
M.P.; two or three members of the Coats family of 
thread-makers, Paisley; Mr. G. Johnston; Mr. Thomas 
Syminton, solicitor, and others. 


Purchase of the Helensburg Gas Works.—It has been re- 
solved by the Police Commissioners of Helensburg to 
purchase the town gas works, borrowing for the purpose 
the sum of 35,0007. 


Institution of Civil Engineers: Glasgow Association of 
Students.—The second general meeting of the current 
session of this association was held on Monday evening, 
the 9th inst., at the Institution Rooms, 207, Bath-street, 
Mr. A. B. McDonald, M. Inst. C.E., President, in the 
chair. In the unavoidable absence of the author, the 
hon. secretary read the paper on ‘Stability of Struc- 
tures,” prepared by Mr. Bernard C. Laws, Assoc. M. Inst. 
C.E., A.R.C. Sc. The author dealt with the theoretical 
considerations of structures in general, embracing not 
only stationary structures, but also floating bodies. The 
object of the mow was to bring out the more funda- 
mental principles governing design. Masonry structures, 
stability of floating bodies of the sea-going type, and 
floating docks were next considered. At the conclusion 
of the meeting a hearty vote of thanks was passed to the 
author of this most interesting paper. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Limited Companies in 1898.--The returns for 
1898 of Sheffield limited companies or of companies whose 
shares are largely held in Sheffield, and which are most 
freely dealt in on the Sheffield Stock Exchange, show a 
greater increase in value than in any former year. In 
December, 1895, the shares included in this list stood at 
nearly 14 millions less than their issued value. During 
that year trade greatly improved, and at the end of 1896 
not only had the depreciation been wiped ofl, but the 
shares of these companies stood at 1,860,913/, above their 
par value. During the next year several companies 
were dropped from the list, and others added, thereby 
—- any accurate comparison impossible ; but on 
the whole, the shares of most companies had crept 
up in value. At the end of 1897 the total capital of the 
companies included in the list was 15,996,426/., and the 
market value 17,867,573/., or a difference of 1,871,147/. 
This year, though only one mcre company has been 
added to the list—that of J. H. Andrew and! Co.—the 
total capital is 16,809,728/., and its market value 
22,434,043/., or a difference of 5,624,315/. Several com- 
panies have gone from the depreciation into the appre- 
ciation column, and no company has taken the reverse 
course. The shares of all the companies engaged in the 
iron and steel trades show remarkable appreciation ; the 
shares of the companies having to do with the coal trade 
have also improved in value, as well as the shares of 
brewing companies. 

The Hull Coal Trade.—The month of December and 
the year 1898 alike have established records in relation to 
the coal trade of Hull. There were sent to the port last 
month 316,656 tons of coal—a record quantity for De- 
cember, and which, compared with 210,272 tons sent in 
December, 1897, shows an increase of 106,384 tons. The 
coastwise exports for the month totalled 24,506 tons, 
which compares with 15,860 tons exported to the ports of 
this country in December, 1897, showing an increase of 
8646 tons. The exports to foreign countries during the 
month also showed a large increase, 94,840 tons having 
been despatched, as compared with 67,754 tons in Decem- 
ber, 1897, an increase of 27,086 tons, Turning from the 


month to the trade of the year, the return shows that 
there were forwarded to the port in 1898 a total of 
3,459,488 tons, which, a with 2,655,744 tons 
sent in 1897, the t yearly tonnage up to that time, 
shows an increase of 803,744 tons. The year’s coastwise 
oe totalled 320,866 tons, which, com with 
213,308 tons in 1897, shows an increase of 107,558 tons. 
The exports to foreign countries last year totalled 


ged | 1,674,197 tons, which, compared with the total exports of 


1897—1,161,345—shows an increase of 512,852 tons. No 
doubt a large proportion of these otherwise remarkable 
increases was due to the Welsh strike, which gave an 
enormous impetus to the trade of Yorkshire while it 
lasted, the influence of which is possibly yet felt, but the 
trade otherwise has been good, and would have caused 
more than a normal increase in the year’s business had 
the strike never occurred. 


Claim Under the Employers’ Liability Act.—An action 
under the eu. jability Act of 1880, was brought 
before Mr. H. T. Waddy, sitting as deputy judge at the 
Sheffield County Court on Monday, in which one William 
Hill — to recover 3127. damages for injuries from the 
Hardy Patent Pick Company. Mr. A. M. Wilson, who 
appeared for the plaintiff, stated that in August last Hill, 
who was working at a die-stamping machine, saw that 
the die was not properly level, and at the og wenn of 
the foreman he inserted a piece of steel, which, however, 
shortly afterwards flew out and struck and nearly severed 
the plaintifi’s arm. For the defence it was stated that 
although a piece of steel was not the proper thing to 
use, it was not dangerous if the key was securely 
fastened, and that plaintifl was responsible to some 
extent for the accident, and therefore could not claim 
under the old Act, but if any compensation was allowed 
it should be given under the Act of 1897. At the close 
of the evidence a consultation took place between counsel, 
and by agreement judgment was given for the plaintiff 
and taxed costs, the deputy judge remarking that this 
act a very generous settlement on the part of the de- 
endants. 


The Iron and Steel Trades.—The local iron trade is 
still characterised by remarkable activity. Orders con- 
tinued to be placed up to the holidays, and as soon 
as they were over, they began to come in again, 
and are continuing to received. Makers report 
that they have abundance of work on hand, and 
the advanced prices are being fully maintained. The 
condition of the steel trade is somewhat remarkable. It 
might have been thought that with the enormous output 
there has been of Bessemer and Siemen steels that the 
demand for crucible steel would be affected ; but so far 
from that being the case all the steel-melting furnaces in 
the city are in full swing, and some firms are contemplating 
increasing their means of production. This condition of 
things is accounted for by the very large consumption 
there has been of best crucible steel in the manufacture of 
tools for engineering, mining, and kindred purposes. 
Some firms en; in the manufacture of mining and 
excavating tools are very well employed, and a fair busi- 
ness is being done in files and similar goods. 


The South Yorkshire Coal Trade.—The reports of the 
coal trade in Sheffield and throughout South Yorkshire 
are more ——— than they have been at the opening 
of any year fora long time past. All kinds of steam coal 
are in so great request that coalowners have no difficulty 
in disposing of their output as it comes to bank. Efforts 
are now being made to place contracts for steam coal to 
be delivered during the next shipping season at an ad- 
vance of 1s. per ton and upwards. larger tonnage is 
being consumed in manufacturing pursuits than probably 
ever before, and engine fuel of all kinds can be disposed 
of without any difficulty. The house-coal trade has been 
rather quiet since Christmas. The demand for all classes 
of coke is well maintained, and prices are very firm. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on ’Change, the tone of the 
market was most cheerful, and a large amount of busi- 
ness was transacted. Everybody appeared to have fairly 
finished holiday-making and to have settled down once 
more to business. In theearly en of the day No. 3 g.m.b. 
Cleveland pig iron was said to have been bought at 45s. 3d. 
for prompt f.o.b. delivery. There were any number of 
— at that price, but sellers, as a rule, were not 
isposed to accept it, and asked 45s, 6d., which, by the 
close of the market, was rather freely paid. For delivery 
over the first quarter of the year, 46s, was the general 
quotation for early delivery of No.3. Middlesbrough war- 
rants opened at 45s. 14d., and closed 453. 4d. cash buyers. 
No. 4 foundry pig iron was quoted 44s. 6d. to 44s. $d., 
and grey forge, 42s. 6d. to 423. 9d. East coast hematite 
ig iron was in very good request, and about 563. was the 
gure for early delivery of Nos. 1, 2, and 3. Rubio ore 
was 15s. ex-ship Tees. Middlesbrough hematite warrants 
closed 55s. 9d. cash buyers. To-day the market was very 
strong, with a large business doing; the price of No. 3 
was put up to 45s. 9d. for prompt f.o.b. delivery, a figure 
which was somewhat freely paid. Middlesbrough war- 
rants advanced to 45s. 10d. cash buyers, There was no 
change in other classes of iron. A particularly pleasing 
feature of the market is that there are numerous inquiries 
both from home and Continental consumers for quotations 
for forward delivery. 
Blast-Furnacemen’s Wages Advanced.—The ascertained 
average price of No. 3 g.m.b. Cleveland pig iron for last 
quarter of 1898 is given at 42s. 5.21d., and this in accord- 





ance with sliding scale arrangements gives an advance of 
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5 per cent. to blast-furnacemen. For the t half-year 
wages have been 8 per cent. above the standard, and they 
now, of course, are 13 per cent. above the standard. The 
advance is a very satisfactory one. 


Manufactured Iron and Steel.—A very satisfactory 
account can be given of the manufactured iron and steel 
trades. Nearly all the establishments are full of work 
and are in many cases being pressed for delivery. Few 
firms are in a position to accept new orders except for 
delivery a good — ahead. Prices for most descriptions 
have been put up half-a-crown. Common iron bars are 
61. 5s. ; best bars, 67. 15s. ; iron ship-plates, 67. 12s. 6d. ; 
steel ship-plates, 67. 17s. 6d. ; iron ship-plates, 6/. 12s. 6d.; 
and iron f rogeede aly 61. 5s.—all less the customary 24 per 
cent. discount for cash. Heavy sections of steel rails have 
been put up to 47. 15s., and cast-iron chairs to 3/. 5s., both 
net at works. It is understood that the extensive under- 
takings of Ball Brothers are about to be converted into a 
public limited liability company with a capital of 
1,500,0007. The concern will include the construction of 
new steel works for the manufacture of shipbuilding and 
other finished material from Cleveland iron, the cost of 
laying down which will, we believe, be about 300,000/. 


Coal and Coke.—Fuel generally is strong. Most kinds 
of coal are in good demand for shipment, and manufac- 
turing coal is in better request for home use. There is 
still a very large y rage be gas coal, but the consumption 
has now passed its highest point this winter. Coke is 
very firm and rather scarce. The demand for shipment 
is not ber good, but the home consumption is very 
heavy. About 15s. 9d. is the price for good blast-furnace 
kinds delivered here, but some firms quote up to 16s. 3d. 





NOTES FROM THE SOUTH-WEST. 

South Wales Institute of Engineers.— A general quarterly 
meeting of the South Wales Institute of Engineers was 
held at Cardiff on Saturday, Mr. H. K. Jordan, the 
president, in the chair. The following gentlemen were 
elected members of the Institute: Messrs. L. C. Cor- 
field, Newport: T. E. Davies, Ammanford ; W. Harpur, 
borough engineer, Cardiff ; R. Hodgens, Swansea ; C. H. 
Priestley, water works engineer, Cardiff; and D. J. 
Probert, ——. A discussion was resumed upon Mr. 
G. E._ J. M’Murtrie’s paper on the subject of sinking. 
Mr. James M’Murtrie expressed himself strongly in 
favour of metal tubing rather than watertight walling. A 
cordial vote of thanks was to the author of the paper. 
Mr. E. M. Hann replied to criticisms and observations 
made upon his paper on improved winding ro 
at the last meeting capes his description of a new 
winding drum which he designed to obviate the dis- 
advantages of the conical drum, which he said was so 
slow to start and so heavy to stop. Mr. Sidney Walker 
reiterated his views in favour of his contention that it 
would be more economical to wind by electrical motors 
than by steam engines. Mr. James M‘Murtrie fully 
agreed with the author as to the unsafeness of the flat 
rope, observing that the only winding accidents he had 
ever had were with flat ro The discussion was con- 
tinued by Mr. Evans, fessor Galloway, Mr. D. 
Morgan, and Mr. Hugh Bramwell. Professor Elliott, 
D.Sc., resumed the discussion on Mr. E. Dawson’s further 
notes on the machinery exhibits at the Cardiff Exhibition, 
emphasising the value of the water-tube boiler. In this 
view he was supported by Mr. T. H. Riches and Mr. 
W. D. Wight, and the President expressed a hope that 
Professor Elliott would contribute a paper on boilers and 
the question of superheating. 


Weymouth.—The Great Western Railway Company 
roposes to commence an important scheme of docks and 
arbour extension at Weymouth without delay. It is 

stated that Messrs. Hill and Co., who are now en 

on Government defence works at Portland, have secured 
the contract. An entirely new harbour is to be created 
on the Portland side of the Nothe, and docks and quays 
are also to be constructed, with the necessary railway ex- 
tension. The works will cost nearly 250,000/. 


Torpedo Tubes.—The torpedo-tube manufacturing de- 
partment at Devonport Dockyard is busily engaged com- 
—_— the construction of four 18-in. submerged torpedo 
tubes for the line-of-battleship Ocean. For these tubes 
the Ocean will carry fourteen fully charged Whitehead 
torpedoes in addition to five 14-in. Whitehead torpedoes 
for boat service. The cost of her torpedo armament alone 
is estimated at 15,0002. 


The Dowlais Works.—Another blast-furnace has been 
blown in at the Cardiff-Dowlais Works, making three 
furnaces now working. The two furnaces previously in 
operation have turned out unusually large quantities of 
pig iron, the output being as much as 2100 tons per week 
from one furnace. 


Swansea.—The aggregate import and export move- 
ment at Swansea last year amounted to 3,549,588 tons. 
This total exhibits an increase of 134,474 tons, as com- 
pared with the corresponding movement in 1897. 


Great Western Railway.—The total amount of new 
capital which the Great Western Railway Company will 
seek powers to raise next session is 1,250,000/. Of this 
sum 600,000/. will be raised under a General Powers Bill, 
and 650,000/. will be required in connection with the 
Fishguard and Rosslare Railways and Harbours scheme. 
Of the aggregate amount required only 150,0002. will be 
raised on debenture stock, while the balance of 1,100,000/, 
may be raised either wholly or partially as ordinary or 
preference stock, 


Cardiff.—Steam coal has ruled firm for all descriptions, 
and great part of the output has been Gapeoed of a 
fortnight in advance. The best qualities have made 
13s, 6d. to 14s. per ton, while secondary descriptions 





have brought 11s. 6d. to 12s. 9d. per ton. There has 
been a good demand for household coal ; No. 3 Rhondda 
large has brought 12s, 6d. to 13s. per ton. The inquiry 
for coke been well maintained ; foundry qualities 
have made 19s. to 203. per ton, and furnace ditto, 16s. 6d. 
to 17s. 6d. per ton. 








MISCELLANEA. 
THE latest date on which applications for space at 
forthcoming West Australian Eehibition, at Coolgardie, 
will be received, is February 15 next. 


The traffic receipts for the week ending January 1, on 
33 of the principal lines of the United Kingdom, 
amounted to 1,551,195/., which was earned on 19,604! 
miles. For the corresponding week in 1897 the receipts 
of the sames lines amounted to 1,471,333/., with 19,163? 
miles open. There was thus an increase of 79,862/. in 
the receipts, and an increase of 440? in the mileage. 


Arrangements are being made under the direction of 
Signor Marconi at the South Foreland Lighthouse and on 
board the South Goodwin li; ae for a series of experi- 
ments in wireless telegraphy. If the experiments are 
considered satisfactory, it is stated that the wireless 
system will be adopted forthwith as a means of communi- 
cation between the South Foreland Lighthouse and the 
South Sands Head lightship. The points of communica- 
tion are about 3 miles apart. 


The competitive schemes for concentrating and dis- 
posing of the sewage from Belper have been submitted 
to Major Tulloch, C.B., R.E. In his report to the 
council he dealt with the question of the Derby water 
supply and the proposal to erect sewage works on any 
part of the river above the water intake. He has 
awarded the first premium to Messrs. Lomax and Lomax, 
37, Cross-street, Manchester, who submitted a scheme 
under the non de plume of ‘‘ Valves.” 


Amongst the arrangements made for the Lent term 
at the London School of Economics, is a course on “‘ Rail- 
way Economics,” by Mr. W. M. Acworth. This course 
will consist of six lectures, the first of which will be 
delivered on Thursday, January 26, at 6.30 p.m. The 
remainder will be delivered on the Thursdays imme- 
diately following. Full particulars can be obtained on 
application to the Director of the School, at 10, Adelphi- 
terrace, London, W.C. 


A very large gas-engine plant, probably the largest in 
existence, pa As to be installed at the Lot’s-road Poms in 
Station of the London County Council. The plant whic 
is to be supplied by Messrs. Crossley Brothers, Limited, 
of Manchester, will consist of eight double-cylinder hori- 
zontal gas engines, four being rated at 260 indicated horse- 

wer each, and four at 210 indicated horse-power each. 

here will further be four small engines of 5 indicated 
horse-power each, combined with air compressors and hy- 
draulic pumps. The working agent is to be coal gas. 


The fire-extinguishing arrangements at St. James’s 
Hall have recently been thoroughly overhauled, and the 
water supply being of insufficient pressure to enable jets 
to be thrown into the roof and upper galleries, Messrs. 
Merryweather have just fitted one of their patent ‘‘ Hat- 
field” pumps, driven by an electromotor. This pump is 
connected to the hydrant system and enables jets to be 
thrown 40 ft. above the roof at any time. The pump is 

laced in the basement, and a switch placed by each 

ydrant enables it to be started immediately from any 
part of the building. 


Professor V. B. Lewes has given the following Table 
as gaa the solubility of acetylene in various 
liquids : 


Volumes of 

Acetylene, 
100 volumes of brine sn absorb 5 
“5 water veg ‘si nee 110 
us alcohol... “i cas | 
oe paraffin ... “ reat 
a carbon disulphide ,, ie ae 
ie fuse oil... a o> oan 
ae nzene ... + eos 400 
* chloroform ay ao oe 
x5 acetic acid s fe 600 
re acetone ... re se. Dee 


It will be seen from this Table that were it is desired to 
collect and keep acetylene over a liquid, brine, ¢.¢., water 
saturated with salt, is the best for this purpose ; but in 
practice it is found that unless water is — with 
acetylene or the gas bubbled through water, the top layer 
soon gets saturated, and the gas then dissolves but slowly. 
The great solubility of acetylene in acetone was pointed out 
by MM. Claude and Hess, who suggested charging acetone 
with gas under pressure, a litre of acetone dissolving 360 
times its whole volume of the under a pressure of 
twelve atmospheres, On relieving the pressure the gas 
again escapes. It was thought that this would prove a 
better method of storing the gas than liquefying it ; but 
experiment has shown that acetone saturated in this way, 
under pressure, shares many of the disadvantages of 
liquid acetylene itself. 


The West African railways are making favourable pro- 
ess, some 10,000 men being now at work. The Sierra 
| pend Railway is finished to Songo Town, necessitating 
the construction of 11 steel viaducts, and is now being 
pushed on to Rotofunk. A complete stoppage of the 
work for two months, and much su uent disorganisa- 


tion was caused by the hut tax revolt last spring, which 
caused the whole staff to take refuge in Freetown. The 
greater part of the dry season was thus lost. Considerable 





difficulty is now being eo on account of the 
scarcity of labour, most of the railway labourers being 
required as carriers for the punitive expedition now in 
the field, the Government paying the natives more highly 
as carriers than as railway navvies. At Lagos there are 
7000 men at work. The difficulty with the French in 
the Hinterland last autumn caused almost the entire 
body of railway labourers to be employed as carriers for 
the troops, and completely disorganised the work. The 
effect of this hindrance has slowly passed away and work 
is now proceeding beyond Abbeokouta towards Ibadan. 
The entire absence of ballast for the first 50 miles has 
unfortunately been a'further cause of delay, but the rails 
will be laid to Abbeokouta in a few weeks. The Tarkwa 
Railway in the Gold Coast colony is proceeding as rapidly 
as possible. Quarters, workshops, and stores have been 
erected at Sekondi, and a jetty has been constructed for 
the landing of all railway materials and is working satis- 
factorily notwithstanding the heavy surf. The final 
survey 1s practically completed and an easily graded line 
has been found. The clearing of the heavy forest and the 
construction of the railway are now actively proceedin 
for some miles, while bridges, earthworks, culverts, an 
terminus at the port are also in progress. 


_The United States Consul-General at St. Petersburg 
gives, ina recent report, some interesting details of the 
growth of Russia as an iron-producing country. Ten 
years ago she took the seventh place in this respect 
amongst the countries of the world; last year her 
place was fifth, as in the meantime her produc- 
tion had become ter than that of either Austria- 
Hungary or Belgium. In 1897 Russia produced 
2,043,000 tons of iron, and in the last ten years 
tripled her production—a proportionate increase which 
it took Germany 12, Great Britain 22, and the United 
States 23 years to accomplish. The quality of Russian 
iron is inferior, but this is due to primitive methods, 
to the slow development of iron manufacturing 
industry, and to the limited railway accommo- 
dation, which has retarded all Russian industries. 
The development of the industry in the southern 
provinces and in the Urals has been greater than else- 
where, but quite lately there has been more enterprise 
and activity everywhere. Inthe Kertch Peninsula and 
on the Black Sea, at Rostoff on the Don, and even in 
Northern Russia, in the Olonetsk district, foundries and 
furnaces are being erected and worked. The existing 
foundries have earned large dividends, and accordingly 
new ones are being started wherever there are iron 
deposits. Between 1888 and 1893 the production of iron 
increased by an annual ave of 99,000 tons; in 1894 
the increase was 162,000; and in 1897, 270,000 tons. Con- 
sequently there was a considerable decrease in the im- 
eee of pig iron, but an increase in that of manu- 
factured iron and steel. In parts of Southern Russia ore 
is becoming scarce, as the deposits are being exhausted. 
The demands of Siberia for Ural iron are constantly 
increasing ; ae > the chief market, and the 
Volga basin also takes large quantities from the same 
source. The consumption in the Caucasus also is largely 
— owing to the development of the petroleum 
industry. 





CaTALOGUES.—We have received from the British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, London, E.C., a copy of a volume containing a 
large number of finely executed engravings of plant 
constructed by the company.—The Hilles and Jones 
Company, of Wilmington, Delaware, U.S.A., have sent 
us a copy of their new catalogue of heavy machine tools, 
such as ——— and shearing machines, plate-straighten- 
ing machines, and the like. One of the most interestin; 
of these tools is a multiple punching machine, arrang 
to pierce six to ten holes at each stroke. 





Tue Nite Reservorr.—The work in connection with 
the Nile Reservoir Dam may now be fairly said to be in 
full swing, Messrs. John Aird and Co. having a large 
staff of Europeans and natives at work on the site, under 
the direction of Mr. Blue, who was connected with the 
attempt to construct the Suakim to Berber Railway. Sir 
Benjamin Baker, K.C.M.G., who is the consulting engi- 
neer to the Egyptian Government, left England on the 
11th inst. for a short visit to Hay t, in company with 
Mr. John Aird, M.P., and Mr, Wilfrid Stokes the m: - 
ing director of Messrs. Ransomes and Rapier, Limited, 
who have the sub-contract for the sluices and lock gates. 
There will be 180 sluices and five lock gates, all of which 
will have to be delivered and erected during the next tive 

ears. Messrs. Ransomes and Rapier, Limited, are well 
own in connection with the late Mr. F. G, M. Stoney’s 
patent sluices which have been used with great success on 
the Thames at Richmond, on the Manchester Ship Canal, 
and on many other mec works. The other portion of 
the scheme, viz., the barrage across the Nile at Assiout, 
is algo well in hand as regards the es stage. 
Here there is to be a bridge with 120 openings, each 
fitted with’ sluices of similar construction to those in 
use at the head of the delta below Cairo. It may be 
explained that the dam at Assouan is for the purpose of 
storing water for use during the period of low Nile, 
and that the barrage at Assiout, some 330 miles lower 
down, is intended to hold up the level of the Nile about 
10 ft. at that spot so as to divert the water thus stored 
up down the Ibrahimia Canal, during the months of 
lowest Nile. The effect of this will be a greatly in- 
creased volume of water available for irrigation pur- 
poses at such a level as to render cultivation of the 
neighbouring land possible to a greatly increased extent ; 
in fact, two crops will, in many instances, be possible 
instead of one, and in other places one crop will be 
raised with certainty. 
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STEAM CONSUMPTION. 

THE steam consumption of an engine may be 
stated in terms of the indicated horse-power, or of 
the brake horse-power. Until a few years ago the 
former standard was almost universally adopted, for 
the very simple reason that there were insuperable 
difficulties in the way of applying the second. 
Except in the case of engines of small size, 
it was practically impossible to measure the 
power. given out by the shaft. Indeed, it is 
so still in connection with mill and marine 
engines, and the only instrument for measuring 
their power is the ‘‘indicator.” Hence there 
has arisen a standard of efficiency, which is false 
since it considers only the steam pressures, and 
ignores the mechanism of the engine. While full 
of interest and instruction to the scientific engi- 
neer, it is misleading to the purchaser who is quite 
ignorant of its limitations, and who seldom realises 
how great is the difference between the power cal- 
culated from the diagram, and that available for 
driving his machinery. It is more than doubtful 
whether the builders of engines have always under- 
stood, as they should have done, what was the cost 
of the beautiful diagrams they produced. The 
square corners and clean curves were often re- 
garded by them as the object and end of their 
efforts, and it was assumed, without proof, that 
an engine which gave them had every other virtue. 

The advent of the electric generator shed a 
flood of light on this subject. It became at once 
possible to measure not only the power in the 
cylinder, but also that which was available for 
external work. The purchaser, or the consulting 





engineer acting for him, saw his opportunity, and 





acted upon it promptly. The contractor was bound 
down by specification to produce so much electric 
energy for each pound of water fed into the boiler, 
and the indicator diagram ceased to have any com- 
mercial significance. A new era in steam-engine 
building then commenced. The first point which 
made itself evident was that belt and rope drives 
absorb a lot of power, both when loaded and when 
running light. Hence came the direct-coupled 
dynamo, which represented an improvmeent of, at 
least, 6 per cent. over those driven by ropes. It was 
not long before it was found that the long-drawn- 
out expansion of the mill engine was a source of 
loss, and that the average pressures, referred to the 
low-pressure cylinder, must be considerably raised 
in order to get increased economy. Instead of from 
23 lb. to 27 lb. per square inch, as in Lancashire 
practice, the electric engine has 42 lb. per square 
inch mean effective pressure, and gives better re- 
sults. When the steam has ceased to do useful 
work it is rejected, although it still contains much 
unexpended energy, and could be employed in the 
delineation of a charming looking diagram. 

This subject has recently been treated in Zeit- 
schrift des Vereins Deutscher Ingenieure, by Mr. 
R. A. Ziese, of St. Petersburg, who was formerly 
at Elbing with Mr. Schichau, and whose name is 
familiar to all our readers as one of the leading 
engine designers on the Continent. He has 
dealt with the question of vertical versus hori- 
zontal engines for stationary purposes, insisting 
that maximum efficiency can only be obtained 
with the vertical engine. Mr. Ziese holds 
that waste of power in the engine from internal 
friction and losses of steam can only be reduced 
to a minimum when pistons, slides, and rods 
move vertically, and when the cylinders of com- 
pound and multiple-expansion engines are sO near 
to each other as to have the shortest possible inter- 
mediate passages. We began, he says, to build 
horizontal engines, first, with heavy baseplates, and 
then with lighter bayonet frames. Recently, we 
have gone back to more massive constructions 
between the cylinder and the crankshaft bearings. 
As long as single-cylinder engines were in favour, 
the flywheel and shaft could be supported by an 
outer bearing, brought up close to the cylinder. 
There was a good deal of friction, but the crank- 
shaft appeared to be wellsecured. Unless very well 
balanced, however, these engines would reciprocate 
to and fro on their bases, in spite of their heavy 
foundation bolts. To avoid this trouble, and also to 
steady the motion of the engine, the flywheel was 
made heavier and heavier. This addition of dead- 
weight was not a happy solution of the problem. _ 
When we passed to compound and multiple-expan- 
sion engines, these constructive errors told more and 
more. The flywheel was placed between the high- 
pressure and the low-pressure cylinders ; that 
means long steam passages. The flywheel rests on 
two bearings, which serve also as bearings for the 
crankshaft, and which are, therefore, exposed to 
excessive stresses. As a matter of consequence, 
the flywheel shaft. has assumed abnormal dimen- 
sions ; in fact, there is little difference in the 
diameter of the flywheel shaft of a 1500 horse- 
power horizontal engine and that of a marine 
engine of several times that power. 

‘* How did we attempt to remedy these evils?” 
asks Mr. Ziese. By means of ideal valve gears. The 
whole design, one might almost say, was modified 
with the main object of realising a beautiful indi- 
cator diagram. The belief in the indicator dia- 
gram as an infallible guide to the efficiency of an 
engine had become a creed. 

en the engine is directly coupled with a 
dynamo, the real efficiency can be determined to a 
nicety. The dynamo serves as an ideal power 
brake. Its own efliciency is well known; in a 
well-designed dynamo we may rely upon an effi- 
ciency of from 92 to 94 per cent. Combined 
dynamos and vertical engines have given mechanical 
efficiencies of 90 and 92 per cent. ; with the best 
types of horizontal engines the efficiency does not 
exceed 85 percent. In the case of vertical engines, 
the high efficiency lasts for years ; horizontal cy- 
linders run oval in the course of time, and diminish 
in efficiency. If, then, one engine requires 12 lb. 
of steam per horse-power per hour, and another 
13 lb., we need not be satisfied of the superiority 
of the former. The latter may work as economi- 
cally, owing to its higher efficiency ; and if it costs 
less to purchase and to erect, we shall do well to 
give it our preference. 

Vertical engines offer the additional advantage of 
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high speeds. The high speed constitutes indeed one 
of its distinguishing features, and is in itself the best 

roof of its correct constructive principle. Torpedo- 
yoat engines of 3000 and 4000 horse-powers are 
run at 300 and 400 revolutions. The 15,000 horse- 
power units of ocean liners make 80 and 100 turns 
a minute, and this in uninterrupted runs for several 
weeks, when the vessel is being tossed about and 
the engines are subject to strains which are not ap- 
proached in the roughestusage onshore. Yet nobody 
ventures to run large horizontal engines, secured to 
firm ground, at more than about 100 revolutions. 
On board ship the rivalry between vertical and 
horizontal types has long been decided in favour of 
the former, and almost to the exclusion of the latter. 
That high speed is in itself an element of econom 
was proved by Willans, when it is joined wit 
rapid reciprocation, as it almost always is in ver- 
tical engines. The cylinder walls have less time to 
part with their heat during the exhaust stroke, 
when this takes place rapidly, and hence initial 
condensation is lessened. Of course port losses 
increase as the stroke is shortened, but in multiple- 
expansion engines they become less harmful, and 
further, they can be met in part by compression, 
which is essential for other reasons. 

While we go with Mr. Ziese entirely in his admira- 
tion of the inverted type of engine, we think he has 
rather overstated the case in favour of the slide 
valve. If we understand him rightly, he considers 
that the marine engine cannot be improved upon 
in this respect. The Corliss valve, however, 
certainly offers advantages in the matter of steam 
consumption which are not to be got with the 
ordinary slide. It reduces the clearance space 
enormously, which is an undoubted advantage. 
Whatever may be said theoretically in favour of 
compression, in practice it always leaves a good 
deal to be desired ; it is far better to prevent an 
evil than to cure it. But the most important 
feature of the Corliss system is the separate steam 
and exhaust ports, which avoid the hot incoming 
steam passing over surfaces cooled by the exhaust 
steam. It is in the ports that the greater part of 
the initial condensation takes place. In the matter 
of drainage, too, the Corliss valve has great advan- 
tages. In the horizontal cylinder the drainage is 
perfect, while in the vertical cylinder the lower 
end is completely drained. The upper end, of 
course, falls short in this respect, but it has the ad- 
vantage, as compared with the slide valve, that the 
water does not accumulate in the port ready to 
meet the incoming steam and be blown back again. 
The Corliss valve cannot be worked by i; gear at 
high speeds, but this is not necessary. The trip 
gear gives the beautiful diagrams to which we have 
referred, but it is not essential to economy. Indeed, 
at very light loads it is a disadvantage, for it isa 
positive economy to reduce the steam pressure by 
wire-drawing before it is admitted to a cylinder 
cooled by many expansions. 

We have reproduced the gist of Mr. Ziese’s 
argument, because we think that some English 
engineers will pay more heed to it, on account of 
its German origin, and from the fact that it is dated 
from St. Petersburg. There was atime when the 
English mill engine was the standard of excellence 
in Russia, and a most lucrative business was done 
with that country. But the German makers 
invaded the market, offering to work to strict speci- 
fications in the matter of steam consumption. is 
the British makers refused to do ; their name, they 
considered, was a better guarantee of excellence 
than a test made bya professor. The result was 
that they were practically ousted from the country, 
and the trade fell into the hands of the great Ger- 
man firms, who were able to raise their prices, and 
make a capital profit. Now, when the doctrine of 
the perfection of the slow-moving horizontal engine 
is being attacked in St. Petersburg, and when the 
magic effect of compliczted valve gears is being 
called in question by an eminent German engineer, 
we are confronted with the ibility of a change 
of public opinion, during which it may be — e 
to win back some of our own trade. e old 
standard of the indicator diagram is falling into 
discredit, and with it the means by which its most- 
desired features were obtained. Unfortunately, 
there is nothing by which it can be replaced 
directly. Weare as far as ever from being able 
to measure the brake horse-power of the mill engine 
and the marine engine. But we have direct-driven 
electric plants of 1000 and 2000 horse-power, and 
we can test these with the greatest exactitude, and 
apply the lessons they teach us to other engines. 





The most economical engine for electric purposes 
will, generally speaking, be the most economical 
for other purposes, and, consequently, if we have 
to abandon our time-honoured indicator card, we 
replace it by a surer and fuller knowledge, which is 
better worth than the fallacious evidence of the 
diagram. 

It is no new discovery that beautiful diagrams 
do not necessarily imply great efficiency. The 
makers of pumping engines found it out long ago, 
for they were always able to measure the amount 
of work which they did. But the subject has re- 
ceived confirmation on a much larger scale of late 
years, and it is no longer possible to maintain the 
idea. Inverted engines are being built for all pur- 

s, and by their economy not only in working, 
ut also in buildings and foundations, they are 
destined to become almost universal in the future. 





THE PARIS EXHIBITION OF 1900. 

Excerpt for the formal consent of the Paris 
Municipal Council, the decision to include a part of 
the Park of Vincennes in the Paris Exhibition of 
1900, has become definite. It is, perhaps, not too 
early to assert that the original scheme to admit 
to the Exhibition only the best and most perfect 
examples of Industry, Science, and Art, has broken 
down under the pressure of commercial necessity, 
and the numerous buildings planned for the Champ 
de Mars, the Esplanade des Invalides, the Quays, 
and the Champs Elysées, which would have been 
quite large enough to receive the selections ‘‘ triées 
sur le volet,” will be madequate for practical 
purposes. Hence the necessity for increased 
space, and the decision to enclose a portion of the 
Vincennes Park, the nearest available location. To 
Vincennes, therefore, will be relegated certain 
Groups, though which exactly, has not yet been de- 
cided ; and it is to Vincennes that a large number 
of exhibitors—French and foreign—must be con- 
tent to go, if they wish to see their names 





the question. It was intended that the Horti- 
cultural and Agricultural Groups should go there ; 
but this proposal met with so strong an opposi- 
tion that it had to be abandoned. It is now, we 
believe, decided that a part of the Social Economy 
Group should be located at Vincennes, such as 
workmen’s dwellings, hospitals, and so forth ; we 
should suppose this will meet with keen opposi- 
tion inFrance. It has also been practically settled 
that the most important Group to be placed in the 
Park of Vincennes, will be the principal portion of 
that devoted to Transportation, such as the exhibits 
of railway companies, locomotive builders, road 
motors, cycles, carriages, and so forth. Presum- 
ably that branch of transportation relating to 
Navigation will be retained in its original position. 
Probably other groups will also have to find a place 
there. For exhibitors this decision is one of the 
greatest importance in many points of view, but 
especially how it will affect the main object of 
exhibiting, the presence of visitors. We have 
already seen how the Park of Turvuren, during 
the Brussels Exhibition of 1897, was practically 
deserted except by pleasure seekers of the humbler 
kind, although a direct and admirable electric trac- 
tion service connected the two parts of the Exhi- 
bition by a journey of 20 minutes. 

The relative positions of the Champ de Mars and 
of the Parc de Vincennes are clearly shown on the 
annexed plan ; the former is on the western side 
of Paris; the latter on the eastern side, on the 
right bank of, and near, the Seine, and outside the 
line of somewhat obsolete fortifications. Taking 
the Quartier de l’Opera as the centre of Paris, it 
will be found that the park of Vincennes is 7 kilo- 
metres distant, measured by the most direct route, 
and naturally, several means exist, other than 
those of walking or driving, neither of which will 
be popular. The principal railway station in Paris, 
from which the journey must be taken, is called 
the Gare du Chemin de fer de Vincennes ; it is 
situated at the end of the great central artery 

















entered in the catalogue of the 1900 Exhibition. 
We do not blame the French authorities for this 
unsatisfactory development, and still less the 
British Commission, whose hands were tied when 
they accepted the official regulations; they have 
no choice but to accept the extensions offered 
them in common with other foreign Commissions. 
But it is of vital importance to our possible exhi- 
bitors that they should know exactly what it means 
to accept space in the Vincennes annexe instead of 
in the actual Exhibition. 

It is not yet decided what must be banished from 
the Champ de Mars and its adjoining enclosures ; 
the original idea was that only exposées toutes 
secondaires should be placed there. But this is 
obviously unpractical, use whatever an exhi- 
bitor shows must be, to him at all events, of 
primary importance ; and because, no matter how 
careful the selection, minor exhibits must be 
common to every Class and Group. Any scheme 
for turning Vincennes into a miscellaneous and 
inferior exhibition would, therefore, be out of 





known as the ‘‘Grands Boulevards,” and is 3 or 
4 kilometres from the central district, the Quartier 
del’Opera. The visitor may either walk this distance, 
or, if he has patience, can traverse it by omnibus or 
tramway, methods familiar enough to Parisians, but 
sufficiently formidable to strangers. From the 
Gare de Vincennes the journey is simple, and the 
whole distance can be covered at present in about 
an hour. An alternative route is offered by two 
lines of tramways running from the Louvre to Vin- 
cennes; the time required by this means varies 
from an hour, to an hour and a half, and would 
scarcely prove an attractive road to the Exhibition 
annexe. Then there is the boat service, from near 
the Bois de Boulogne to a point opposite to, and 
ten minutes’ walk from, the Parc de Vincennes. 
The service is admirably conducted, but is of 
limited utility ; the numerous stopping places on 
the river are considerably removed from the Opera, 
the central point we selected. It would be a more 
useful route for ngers starting from the 
Champ de Mars, but the journey would occupy 
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almost two hours, a prohibitory waste of time for 
the Exhibition visitor. 

There is little to be hoped for in the projected 
Paris Metropolitan Railway to improve matters, for 
it would seem quite impossible for it to be com- 
pleted by 1900. Assuming that it will be completed, 
however, and opened in time for the Exhibition, 
let us see how it will help the exhibitor by bringing 
visitors to Vincennes. The railway will run east 
and west across Paris; it starts from the Bois de 
Boulogne, and will pass under the Rue de Rivoli, vid 
the Place de la Concorde ; then it reaches the Place 
de la Bastille, near the Vincennes Railway Station 
already mentioned ; afterwards it turns abruptly 
without approaching Vincennes. To the visitor, 
therefore, the line (supposing it is open) will only 
replace the 3 or 4 kilometres of omnibus, tramway, 
or cab, already referredto. Moreover, there will 
be the inconvenience of descending and ascending 
flights of steps at the stations, and the delays in 
correspondence, so that the visitor would gain 
nothing in time or in saving of fatigue. It is, of 
course, to be expected that special lines will be 
laid to transport visitors from the Vincennes 
Station to the doors of the Exhibition annexe ; 
indeed such means of communication already exist, 
but that involves another change of vehicle, and 
further delays due to the correspondence system 
enforced for the general convenience of the public. 

From the Esplanade des Invalides there are abso- 
lutely no direct or relatively quick means of reach- 
ing Vincennes. It is true that near by is the 
extension of the Orleans Railway, which is being 
built towards the centre of Paris, along the bank of 
the Seine. But if this extension should be finished 
by 1900, it would only convey the visitor for a cer- 
tain distance on the left bank of the Seine, where he 
would have to alight, cross the river on foot, and 
walk for more than half a mile to the terminal 
station of the Paris, Lyons, and Mediterranean 
Railway Company, not far from the Gare du Chemin 
de fer de Vincennes. On the Paris, Lyons, and 
Mediterranean Railway’ is a conveniently placed 
Vincennes station, but this route is altogether too 
circuitous to merit serious attention, and it has, in 
common with all the others, the inconveniences and 
delays inseparable from making changes of train. 
To an Englishman these delays are, as ‘a rule, 
intolerable, for it must be admitted that the 
Parisians are a wonderfully patient and leisurely 
people in their habits and methods of urban and 
suburban transport. Slow speeds, whether by 
road, railway, or river, frequent changes, corre- 
spondence tickets, and a rigid regard for pre- 
cedence, are recognised by them as not unpleasant 
incidents of a journey. No doubt, therefore, it 
is considered that the Ceinture Railway, which 
follows the line of the fortifications, and there- 
fore passes the Park of Vincennes, will, to a 
large extent, satisfy all public requirements ; the 
time occupied by the journey from Vincennes to 
the Bois de Boulogne is an hour. From the 
Quartier de l’Opera, one must reach the Gare 
St. Lazare, where a direct service can be found 
occupying one hour and a quarter; from the 
Champ de Mars, supposing no time be wasted, the 
time is one hour and ten minutes. If the East and 
West Metropolitan be covstructed in time, the 
facilities will be greater, and Vincennes may be 
reached in three-quarters of an hour, under favour- 
able conditions. 

On the whole, the simplest way of getting to 
Vincennes from the centre of Paris will be on foot, 
but this will scarcely recommend itself. It would 
appear that from one hour to an hour and a half 
will be occupied in reaching the Exhibition annexe, 
a necessity which it is not probable many visitors 
will care to face. The time required is about the 
same as if an Exhibition were held in Hyde Park, 
with an annexe at Woking, except that Woking is 
more directly accessible than Vincennes. With a 
full knowledge of the circunistances before them, 
intending British exhibitors in those groups, for 
which no room can be found on the Champ de 
Mars, will be in a position to decide how far it will 
be worth their while to occupy space in the isolated 
Vincennes annexe. 








THE WHITE STAR LINER 
“OCEANIC.” 

To-moRRow there will be launched from the great 
Belfast shipyard of Messrs. Harland and Wolff the 
longest and heaviest ship that has ever been suc- 
cessfully projected from a slip-way. 


We have to 





put the statement somewhat ambiguously—or with 
a qualification—in order to cover the case of the 
Great Eastern, a ship which, although built up- 
wards of forty years ago, has always previously had 
to be referred to as a modifying example when the 


advent of an otherwise ‘‘ biggest on record” has | 


been chronicled. Now, it will be seen, after close 
upon half a century’s experience—and such a half 
century !—we have at last exceeded the ‘‘Levia- 
than ” (for such was the Great Eastern’s sometime 
name) in length, for the new White Star ship is 
705 ft. 6in. over all, whilst the corresponding 
dimension of Brunel’s great ship was but 692 ft. 
In our issue of April 21, 1893, when describing the 
Campania and the Lucania, we gave some particu- 
lars of previous notable big vessels, and in dealing 
with the next ‘‘ record” Atlantic liner, the Kaiser 
Wilhelm der Grosse, we published details of typical 
North German Lloyd steamers.* For convenience 
of reference we reproduce in tabular form some of 
the information contained in our former issues, 
adding to it corresponding particulars of the 
Oceanic : 


comparison as to the strength of the hull struc- 
ture of the two vessels. Indeed, the Oceanic 
is beyond everything a strong ship, a fact which 
will appear more fully as our description pro- 
ceeds. 

| The displacement of 28,500 tons given in the 
Table is, of course, that at the load draught, which, 
as stated, is 32 ft. 6 in. The nger accom- 
modation of the Oceanic will be for 410 first-class 
| passengers, 300 second-class, and 1000 third-class 
passengers, whilst the officers, crew, and other 
members of the ship’s company will be 394, bring- 
ing the total up to 2104 persons. 

As will be seen by Fig. 2, the vessel has seven 
decks in all, but the boat deck naturally does not 
extend over the whole length of the vessel, reach- 
ing only from the captain’s bridge to the engine- 
room skylight. The lower orlop deck also is only 
extended forward. There are, however, five decks 
continuous from stem to stern, and all seven decks 
are completely plated, so that they add materially 
to the strength of the = 

The Oceanic, in general shape, follows closely on 


























{ 
Moulded Dimensions. | Cylinders. | 
Steamer’s Builders. Date. Draught} Displace- Poy! ___| Working 
Name. j | ment. | | Pressure. 
Length. Breadth Depth. | Diameter in Inches, | Stroke. | 
ft. in. | ft. in. | ft. in. | ft. in. ft. in, |Ib. per sq. in. 
Great Eastern |Mr. Scott Russell ..| 1858 | 680 © 83 0! 57 6) 25 6| 27,000 |Four 74-in., four 84-in.} 4 0 | 15 to 25 
Britannic ..|Messrs. Harland and| 1874 | 455 0; 45 0; 36 0, 23 6 8,500 | Two 48-in., two 83-in.| 5 0 | 70 
Wolff | 
Arizona ..|Fairfield Company..| 1879 | 450 ¥] 45 2| 87 6] 22 0 ee One 62-in., two 90-in. | 5 6 90 
Servia ../Messrs. Thomson ..| 1881 | 515 0; 52 9| 40 6, 23 8 9,900 |One 72-in., two 100in.| 6 6 | 90 
Alaska ..|Fairfield Company..| 1881 | 500 0 | 60 0| 39 8 | 22 0 ex One 68-in., two 100in.} 6 0 | 100 
City of Rome |Barrow Company ..| 1§81 | 542 6| 52 0| 38 9 22 0] 11,230 Three — three 6 0 90 
in. 
Oregon ..|Fairfield Company..| 1883 | 500 0; 5 0} 40 0| 230 a One 70-in., two 104-in.| 6 0 110 
Paris Messrs. Thomson ..| 1883 | 527 6 | 63 0} 4110) 23 0} 18,000 |Two 7i-in.,| 5 0 | 150 
| wo 113-in. 
Teutonic ..|Messrs. Harland and} 1890 | 565 0 | 57 6| 42 2) 22 0/ 12,00) |Two 43-in., an 68-in.,| 5 0 180 
0] i wo n. 
Campania ../|Fairfield Company..| 1893 | 630 0; 65 0| 41 6 283 0 ee Four eee 79-in.,| 5 9 | 165 
\ our 98-in. 
Kaiser Wil-|Vulean Company ..| 1897 | 625 0/| 66 0/ 43 0 _ 20,0.0 |52-in., 893-in., 93}-in.,| 5 8% 178 
helm = der | 96}-io., 964 in. | 
Grosse | ! 
Oceanic ..|Messrs. Harland and] 1899 | 685 0 | 68° 0/ 49 0 32 6] 28,500 47}-in., 79-in.,two | 6 0 192 
Wolff 93-in. | 
' | 











The Oceanic, it will be seen, is no less than 
15 ft. narrower than the Great Eastern, whilst the 
difference in maximum length between the two 
would be but 13 ft. 6 in. These dimensions would 
indicate a striking preponderance of bulk in the 
older ship, especially as she is the deeper of 
the two. It is hardly necessary, however, to re- 
mind our readers, even those who are not naval 
architects, that length, breadth, and depth, are 
not. the only factors needed for estimating the 
bulk, and still less the displacement, of any given 
vessel. Thus to any one acquainted with Scott- 
Russell’s principles of design, and who sees the 
new Belfast steamer on the stocks, it will be evident 
that the latter vessel fills far more of her circum- 
scribing parallelopipidon than would the Great 
Eastern fill hers. 

The illustration, Fig. 1, which we give on page 
54, is a view of the ship prepared from a photograph 
taken a few days ago. Fig. 2, on page 55, isa midship 
section of the vessel. In fo el weight, it is re- 
corded of the Great Eastern that the ‘‘weight of ship, 
engines, &c., at its launching, was 12,000 tons,” the 
immersion at this weight being 15 ft. 6in. The 
Oceanic, on the other hand, is being launched with 
nothing more of her machinery than her propellers 
and “apo ye shafting in place, but the Secnties 
weight will probably be shea 11,000 tons, though 
doubtless the weight of hull structure will be brought 
up to close on 12,000 tons ultimately. The weight 
of iron in the Great Kastern was about 10,000 tons. 
Probably the hull of the Oceanic is 1000 tons 
heavier than was that of the Great Eastern, so 
that she is the heaviest hull ever launched, and 
from any point of view she will supply the heaviest 
launching weight ever successfully dealt with, as 
the launch of the Great Eastern was a lamentable 
failure, the operation taking, if we remember 
rightly, close upon three months from the time it 
was first attempted until the ship at last floated 
off her cradle with the rise of tide. The Oceanic 
is then the heaviest ship yet constructed, and 
when one remembers that she is of steel, in place 
of iron, and taking the details of the design 
into consideration, there can be no question of 





* An account of the Kaiser Wilhelm der Grosse will be 
found in ENGINEERING, vol. xlv., pages 266, 300, 429, 495, 
590, 649, and 721, 











the lines of former White Star steamers, all of 
which, it may be remarked, have been built by 
Messrs. Harland and Wolff. The comparatively small 
beam, low bilge, and long middle body carried well 
fore and aft, were elements of design introduced by 
the late Sir Edward Harland over 25 years ago, and 
still adhered to by Mr. W. J. Pirrie, who is the 
— managing partner of the firm. That the 
orm is good for speed has been proved by many 
years of experience, and that it conduces to a safe 
ship is equally sure, although, perhaps, there is no 
need to refer to the latter feature in the present 
day when the echoes of the outcry that greeted 
the appearance of the pioneer narrow vessels of the 
Bibby line have completely died away. To judge 
by the appearance of the ship as she lies on the 
slip, she carries an approximation to the full width 
for at least half the length of the vessel, and for an 
unusually long length of the middle body the mid- 
ship section is little reduced. The rise of floor 
amidship, is about 2 ft. and the tumble home 
about 1 ft. On the deck line the ship has a good bold 
sheer which will give her, when afloat, the graceful 
appearance characteristic of the White Star ships. 

ere is, of course, a straight stem, the overhang 
being only about 2 ft. 6 in. measured from the 
water-line, whilst the usual elliptical stern is adhered 
to. There are no turtle-back decks forward and 
aft, the ship being so high at the ends as not to 
need them, the extra room gained with the ordi- 
nary deck being of value, especially forward. The 
White Star turtle backs were, indeed, originally 
a concession to those who considered these long 
narrow ships dangerous. It was forgotten, or 
perhaps never recognised, that though the vessels 
were long for their breadth, the long middle body 
and bold lifting bow made them far safer and even 
drier in a sea than other ships with a a pro- 
portionate beam, and the finer ends which often 
result in what sailors very appropriately call ‘‘a 
cowardly bow.” In the matter of resistance there 
is also a word that may be said. We have 
do doubt that for a given displacement, the 
models of the White Star steamers might be 
increased in width and fined at the ends, with 
the result that higher speed would be attained 
on a given power. ank experiments have 
pointed to this result, and designers, relying on 
tank experiments, have accordingly gone on chess 
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THE WHITE STAR STEAMER “OCEANIC.” 


CONSTRUCTED BY 


MESSRS. HARLAND AND WOLFF, LIMITED, BELFAST. 









































lines. It must be remembered, however, that tank | 
experiments are made in smooth water, whilst the 
motion of the waves introduces quite a new set 
of conditions. The White Star steamers are 
notoriously good timekeepers in stormy weather, 
so it would seem that as the comparatively long 
ship, even with shorter entrance and delivery, is 
better to drive through rough seas than the wider 
and finer ship, although the reverse may be true 
of smooth water performances, 
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The forefoot of the Oceanic is cut away, and the| screws—and are 22 ft. in diameter. They have 
keel sloped up in the manner first introduced by | gun-metal bosses on to which there will be bolted 
Messrs. Harland and Wolff, in their early ships. in the usual way manganese-bronze blades. There 
There is also a part of the after dead wood will be a screw aperture in the dead wood, as with 
removed, but not to a great extent. Whilst | the Majestic and Teutonic ; but the blades of the 
speaking of the after part, we may as well refer! propellers do not overlap in a fore and aft line, 
to the propellers and stern framing, and thus | as they do in the older vessels, there being a dis- 
follow our notes made during an inspection|tance of probably 9 in. to a foot between the 
of the vessel. The propellers are each three-| tips of the blades of the two propellers when both 





|bladed—the ship is, of course, driven by twin| blades are in a horizontal position. The screw 
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aperture enables the propellers to be got close in 
under the counter, so, that additional protection 
is given to them, and it also allows freer access of 
water to the blades, thus insuring quieter and 
more regular running, with a corresponding reduc- 
tion of jar and vibration. 

The propeller shafts are protected by the skin 
plating and frames of the ~~ no part of the 
shafting being exposed, and the stern brackets 
not being visible from the outside, after the method 
first introduced for twin-screw vessels by Mr. 
Pirrie in the Teutonic and Majestic. In Fig. 6, on 
the present page, we give an engraving, taken from 
a photograph of the model of the stern framing. 
Here the screw aperture is shown, together with 









Fig. 2. | 












BRIDGE 


the arrangements for hanging the rudder, and also 
the boss arms and bosses to take the propeller shaft- 
ing. These parts are, of course, of steel, and it will 
be seen that for each shaft there are two bosses form- 
ing bearings or supports which are 15 ft. apart, fore 
and aft. Both of these are inside the skin of the 
ship, which is bent out to cover them, as already 
stated. The additional forward spectacle frame is 
built into the structure of the ship, the scantling 
being suitably strengthened for the purpose, a stout 
bulkhead adding to the rigidity of the design here, 
and forming a means of attachment for the arm. 
In our engraving we have removed the wooden 
props which, in the model from which the photo- 
graph was taken, keep the parts in position. 

The rudder is of new design, and consists of four 
steel castings and one steel forging. It may be 
described as a solid-plate rudder, each part being 
cast with flanges for bolting the whole together. 
There is therefore no plating, in the ordinary accep- 
tation of the term, od sree, dete fillingin. The top 
section, which is the forging, is formed in one with 
the rudder stock. The total weight of the rudder 
is 53 tons. There are seven pintles, the gudgeons 
or snugs on the rudder post being shown in Fig. 6. 
The stern frame is in one steel casting, the stern 
post (which “is here also the rudder post, as the 
screw aperture is of a rudimentary nature), and the 
part which forms the screw aperture being in 
one. The weight of this is 32} tons; the weight 
of the after pair of boss arms is about 42 tons, 
and that of the forward pair about 23 tons. The 
total weight of the stern post, boss arms, and 
the rudder is over 150 tons. In addition to this 
there are the propellers and shafting, which have 
to be carried by the after part of the ship. The 
casting of the stern frame has been designed in 
such a manner that attachment is afforded for the 
shell plating in nearly all cases by means of closed 
rivets, in place of tapped rivets, as naval architects 
are fond of calling their screwed studs. The latter 
are things to be avoided wherever possible. Mr. 
Pirrie, who is responsible for this—and, indeed, 
for most of the other new features of the ship— 
has ee considerable ingenuity in this part 


casting and a massive steel stem bar. It may be 
noted that the hawse pipes each consist of one solid 
steel casting and weigh 7 tons each. 

Continuing our inspection of the exterior, we 
find there are two 18-in. bilge keels each extend- 
ing for a distance of 250 ft., and passing to be- 
neath the bottom of the ship we find there is 
a flat bar keel worked beneath a horizontal plate 
keel. The bar keel is 18} in. broad by 34 in. 
thick, i.e., in vertical extension. This is riveted 
through the plate keel to the horizontal flanges of 
the angle-bars of the inside vertical keel. The 
plate keel—for we may describe the flat bar as a 
false keel—is composed of steel plates 4 ft. 6 in. 





MIDSHIP SECTION. 








of the design. The stem consists of a 4-ft. steel 


wide by 30 ft. long and 12 in. thick. 
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NOTE THESE DIMENSIONS ARE GIVEN AT CENTRE OF SHiP 


The mention of this form of construction brings 
us to an important feature in the building of the 
ship, that is the riveting. When the design was 
got out it was seen that to secure the features pro- 
posed would entail the closing of rivets of’ un- 
usual size ; and, moreover, those parts of the vessel 
where these rivets would occur would have stresses 
thrown on them which would necessitate exceed- 











ingly close work. Steel rivets were to be used 


throughout, and it was soon seen that these could 
only be closed by mechanical means. It was, there- 
fore, determined to have resource to hydraulic 
machines, but with the ordinary shipbuilding 
riveters the work could not be reached. e 
longer gap riveters thus needed led to a great 
addition of weight in the machines, the increase 
being such that it was soon found the hand- 
ling of them would be beyond the compass of 
ordinary appliances. Under these circumstances 
Mr. Pirrie determined to have made the enormous 
travelling gantry, which we illustrated and described 
in our issue of January 28, 1898. In Fig. 1 the 
gantry can be seen stretching across the ship. We 
need not again describe this gigantic travelling 
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crane beyond saying it will take 98 ft. in height and 


95 ft. in width between standards and under the 
cross girders. It traverses from end to end of the 


ship, running on a double track of double rails, 
each 7 in. wide, laid on a masonry foundation. 
There are six wheels on each line, or 24 in all. 
The object of this gantry is to carry the roe hy- 
draulic riveters, electric drills, punching machines, 
&c., used in the construction of the vessel, and 
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also to lift material to be worked into the ship. 

To give an idea of the services for which the 
gantry is required, we must go on board the 
vessel and consider the construction of the upper 
deck stringers, the sheer strake and the strake 
next but one below it. Reference must also be 
made to the bilge plating and double-bottom con- 
structions. In Fig. 3, on page 55, we give an illus- 
tration of the topside plating of the ship, and in 
Fig. 4, a view of the bilge plating. Fig. 5 shows 
the riveting machines, as carried by the gantry, 
and engaged in closing the rivets of the topside and 
upper deck stringer plating. It will be seen by 
Fig. 3 that the sheer strake and the strake next 
but one below it are double plated, the inter- 
mediate strake not being served in this way, 
because it is pierced by the ports. The upper deck 
stringers, as stated, are also double plated. In 
order to get the full advantage of this additional 
material, it was necessary that the riveting should 
be of the strongest nature, and the plates in hard 
contact, so as to get the full effect of frictional 
resistance to sliding motion. This construction is 
continued through two-thirds of the ship’s length, 
and by it the top number of the box girder, which 
the hull virtually forms, is enormously stiffened, 
both horizontally and vertically. The riveting ma- 
chines used for this work are, we believe, of larger 
size than any before employed for like operations, 
some being 7 ft. in the gap, though equally large 
ones have been used in situations where portability 
was not so important a feature. The method of 
suspending them, and of altering the point of sup- 
port by racking, so as to get a horizontal or ver- 
tical gap, as needed for side or deck plating, is 
shown in the illustration, and will be familiar to 
the majority of our engineering readers. The hy- 
draulic cylinders are at the ends of the arms. Asa 
complement to what may be described as these top 
angles on the two sides, the bilge plating has also 
been doubled, and this, in conjunction with the 
bilge keels, completes the yomeeneny | of the four 
corners of the girder. The square bilge and long 
straight-of-breadth make this form of construction 
particularly effective. 

While speaking on this subject, a word should 
be said on the splendid work done with the aid of 
the hydraulic riveters, both here and in the double 
bottom. All rivets are of steel, which, of course, 
are more difficult to close than iron rivets. Some 
of them in the bottom are no less than 7 in. long, 
and weigh as much as 3$1b. In the keel attach- 
ments they are countersunk on the outside, and 
snap riveted on the inside, and certainly could not 
have been closed by hand, at any rate as a practical 
operation. All holes were drilled true in position 
by means of electric drills, one plate serving as a 
template. In the flat bar keel 1}-in. rivets were 
used, there being four rows crosswise. The whole 
of the double bottom was hydraulic riveted except 
the intercostals, and, of course, the tank tops. The 
rivets in the double plating on the top sides are 
1} in. in diameter, and we are told that over 
72,000 of these large rivets were closed by the 
hydraulic machines. The upper deck stringer bars 
are 8} in. on each flange, and 1 in. thick, these 
having to be riveted through with two thicknesses 
of plating each way. Some of the rivets here are 
6 in. to 64 in. long where plates overlap. 

The plating ranges from ? in. up to 1} in. in 
thickness, the plates running up to 29 ft. and 30 ft. 
in length by 4 ft. 6 in. to 5ft. broad. In some of the 
shell plates as many as 900 holes have been made. 
The plating is of the usual in-and-out construc- 
tion with all overlap butt joints, except where 
there are doubling plates, and here inside and out- 
side strapsare worked. The edges of the butts are 
scarphed and the corners planed so as to avoid 
packing pieces or liners. 

The longitudinal strength of the vessel is secured 
in an exceptionally amp'e manner, as will appear 
from what has been said, and reference may now 
be made to the remaining features designed to this 
end. The inside vertical keel, or keelson, as the 
older shipbuilders would have called it, is 5 ft. 
deep, excepting under the engine-room, where it 
is 7 ft. deep, and the scantling proportionately in- 
creased. It is stiffened by angle-bars in the usual 
way, and, as stated, hydraulic riveted. There are 
three other longitudinals on each side, worked in- 
tercostally between the floors, and beyond these 
the margin plates, as usual. The floors are the full 


depth of the inner keel on the centre line. A 
special feature of the cellular structure is that it is 
carried right fore and aft up into the peak tanks, 





The method by’ which the frames are joined to the 
double bottom deserves notice, as special attention 
has been paid to this line of demarcation, which is 
undoubtedly often a weak part of the hull struc- 
ture. The frames and frame-brackets are attached 
to the margin plates by double angles riveted by 
the hydraulic machines. The floor plates are simi- 
larly fastened, the whole being connected together 
by a thwartship extension of the tank-top plating, 
thus forming a continuous attachment and stiffen- 
ing the construction between the cellular structure 
and the sides of the ship. The work here is re- 
markable for its excellence, as, indeed, it is 
throughout, and we can thoroughly appreciate the 
enthusiasm of an engineer who said that if the ship 
were hung up by her bow and struck with a 
hammer, she would ‘‘ ring like a bell.” 

On the sides of the hull between the tank top 
and the orlop deck are two intercostal keelsons 
worked right fore and aft. They are of the usual 
construction and stiffened by heavy angle-bars 
attached to the sides by angle-steel chocks. The 
decks and fore and aft bulkheads are naturally 
elements of longitudinal strength, they being 
further attached in an exceptionally strong manner 
with this view; all decks are, as stated, con- 
tinuously plated over the whole area. The coam- 
ings of the upper deck-houses, together with the 
foundation angles, are more than usually heavy and 
are very strongly fastened to the deck. 

The frames are channel section amidships for 
about two-thirds of the vessel’s length. They are 
of rolled steel 9 in. deep, 43 in. on the flange next 
the skin, and 4 in. inwards. They are spaced 
314 in. centres. At the ends of the ship angle- 
bars and reverse angles riveted on in the usual way 
are worked, here again hydraulic machines being 
used. On all decks which form a structural part 
of the hull—that is, all excepting the promenade 
and boat decks—there is a frame to every beam. 
For the upper deck bulb beams have been adopted ; 
for the boat deck and promenade deck, angle-beams, 
and for all other decks 10-in. channel-beams. 

In regard to the machinery of this remarkable 
ship not much can be said at present, but in a 
future issue we propose returning to the subject, 
when we shall, by the courtesy of the owners and 
builders, give illustrations and a further descrip- 
tion of the vessel when she is nearer comple- 
tion. The two pairs of propelling engines are 
of the triple-compound, inverted, direct-acting, 
type, with four cranks, the cylinders are respec- 
tively 47} in. and 79 in., and two low-pressure 
of 93 in. each, the stroke being 72 in. High- 
pressure and intermediate-pressure cylinders have 
piston valves and the low-pressure valves are 
double ported, there are separate cylindrical con- 
densers, two to each set of engines, or four in all. 
There are double cast-iron columns, each carrying a 
crosshead guide. The crankshaft is of Whitworth 
compressed steel, and is built up of four separate 
pieces, the diameter is 25 in., the crankpins are 
26 in. There are two separate thrust-blocks to 
each set of engines ; these have loose collars which 
can be taken out, so that the engines can be run 
with only one thrust-block if needed ; the main 
bearings have steel bushes lined with white metal, 
the engine bed is of cast iron with cross girders 
carrying the main bearings. There is an air pump 
to each low-pressure cylinder worked off side levers 
in the usual way. The link motion is of the ordinary 
type, the reversing being by steam and hydraulic 
gear; the main stop valves can be worked by 
steam ; the line shafting is of 23? in. in diameter, 
and of hollow steel ; the propeller shafting is 25} in. 
in diameter, also of hollow steel. The propellers, 
as already stated, are each three-bladed, and 
22 ft. 3 in. in diameter. 

The engines are so arranged that the moving 
parts will be balanced. This, however, is a feature 
we shall deal with in our subsequent notice. The 
main steam pipes are of welded steel with butt straps 
riveted on; the smaller pipes are of solid-drawn 
steel. The stokeholes are not closed, but there 
are large fans to blow air into them ; these will 
be utilised also for ventilating the ship, their 
suctions being taken from below decks, and 
there is an elaborate system of trunks provided 
for the purpose. The ventilating arrangements 
in this vessel will evidently be of a very com- 
plete nature, there being electrical fans in various 
parts of the vessel. The boilers are of the return- 
tube type, double ended, opposite pairs of furnaces 
delivering into a common combustion chamber. 
They are placed in groups athwart ships, some 





having three and some four furnaces, the largest 
boilers are 16 ft. 6 in. in diameter, the shell 
plates being of special tensile strength steel, and 
some of then about 1}in. thick. It may be 
stated that a characteristic feature of the 
design of the machinery is that most ample 
boiler power has been provided. This, as 
many of our readers are doubtless aware, is 
typical of Messrs. Harland and Wolffs steamers, 
and is a feature to which the regular running of 
their vessels may doubtless be largely attributed. 
The auxiliary machinery is of the usual type, so 
far as can be seen at present. The duplicate 
system of machinery has Seas preserved through- 
out, from the propelling engines of the twin- 
screw arrangement down to the capstan and wind- 
lass gear, so that in the case of an accident happen- 
ing to any one part of the machinery, there is always 
a similar part to fall back upon ; in fact, the keynote 
of the ship is safety. 

In regard to speed, it would be premature, at 
present, to form an estimate, but it may be stated 
generally that no effort has been made in the 
Oceanic to beat the record ; in fact, it may safely 
be said, the ship will not be quite as fast as one 
or two of her predecessors. This policy has been 
deliberately adopted by Mr. Ismay. The White 
Star vessels leave Liverpool on Wednesday 
afternoon, and are timed to arrive in New York 
Harbour early on the following Wednesday morn- 
ing. This is the duty the Oceanic has to perform, 
and it may be confidently anticipated that she will 
land her passengers at eight o’clock on the Wed- 
nesday morning, with a certainty that, perhaps, 
might be envied by some long-journey express 
trains. ‘To knock twelve hours off the duration 
of the trip would be of very little use, as 
it would only result in the passengers having 
to remain on board throughout the night, for 
landing is not allowed after eight o’clock in the 
evening at New York. In place, therefore, of going 
in for sensational speeds and record-breaking per- 
formances, which would only serve the purpose of 
advertisement, it has been determined to make the 
Oceanic a thoroughly comfortable ship, and, more- 
over, aregular one. It will be a heavy gale and 
big sea that will make it needful to reduce 
speed, and the well - known easy character of 
ships of the ‘‘WhiteStar” model, together with 
the large size of the vessel, will make rough weather 
a matter of comparative indifference to passengers 
of very moderate sea-going capacity. 

The launch of to-morrow will be a success, as far 
as human precaution and foresight can make it so. 
The slip on which the vessel has been built has 
been specially prepared ; in fact, it is a mass of 
timber piling and tie-beams throughout, and that 
of a very elaborate description. At the lower end, 
also, a wide floor has been laid on the top of the 
timbering, composed entirely of boiler plating, 
so as to distribute over a very large area the stress 
which comes upon the ways at the last minute when 
the stern is water-borne and the bow is still on 
the land. The ways have a mean inclination of 
4 in. to the foot, and it is anticipated that the 
maximum launching velocity will be at the rate 
of 9 knots. In order to enable the ship to take 
the water earlier than otherwise would be the 
case, the end of the slip has been protected from 
the rise of tide by a cofferdam, which naturally 
has been removed for launching purposes. There 
are three cradles forward, the sliding ways being of 
exceptionally massive construction, and the cradles 
are held together under the keel by thirty heavy 
chains as an additional precaution against spread- 
ing. The sliding ways are 520 ft. long by 4 ft. 6 in. 
broad. A special feature in the launching arrange- 
mentsisthe method of releasing thesliding waysfrom 
the lying ways. This has been devised by Mr. A. M. 
Carlisle, the general manager of Messrs. Harland 
and Wolff's shipyard; it consists of a massive 
steel trigger, as shown in our illustration, Fig. 7, 
on page 54. There is, it will be seen, a heavy 
steel casting let into the fixed ways. This con- 
tains a hydraulic cylinder, the ram of which presses 
against the end of the trigger, whilst the nose of 
the latter engages in a slot which is steel-lined 
and contained in the sliding ways. So long as the 
ram presses against the trigger as shown, the 
latter makes a firm connection between the sliding 
and the fixed ways, just as the ordinary side daggers 
do in the usual method adopted in launching ships. 
When, however, the pressure on the ram is re- 
leased, the trigger falls into a horizontal position, 
and all is thus clear for the sliding ways to run 
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freely. The arrangement is clearly shown in our 
illustration. ls 

At this period, when the White Star Line is 
about to become possessed of the longest and 
heaviest ship ever built, something might well be 
said as to the history of the line, more especially 
in connection with the firm who have built all 
their steamers ; and it would be interesting also 
to say something about those who have guided 
the destiny of the two great corporations which 
have built and worked the magnificent vessels 
of which the line consists. We must, however, 
leave this matter for a future time. The total 
value of ships built by Messrs. Harland and Wolff 
for the White Star Line has amounted to 
about 7} millions sterling from first to last. Mr. 
Ismay has therefore go one of the best friends 
Ireland ever had. If the politicians and dema- 
gogues all combined, who are so frequently styled 
the ‘*‘ friends of Ireland,” had done as much for the 
country, its prosperity would have been immeasur- 
ably greater. The confidence that exists between 
the builders and the owners of the White Star 
steamers is one of the pleasantest things we can 
remember in the whole history of engineering 
industry. There has never been a contract, in the 
ordinary acceptation of the term, or a specification 
drawn out. We believe it to be a fact that all 
this enormous sum of money has been spent with 
no more binding document than is contained on a 
single sheet of notepaper, on which were embodied 
the general terms agreed upon when the first 
White Star steamer was built. The confidence 
that existed between Mr. Ismay and the late 
Sir Edward Harland was complete, and in Mr, 
W. J. Pirrie, who for many years past has 
been the guiding spirit of the Belfast firm, Mr. 
Ismay has found a successor to the founder of 
the business in whom he has equal confidence. 
These matters may appear personal, but they are 
worth recording, and we hope to return to the 
subject again at a future date. 








WORKMEN’S COMPENSATION ACT, 
1897 


ANOTHER case has been decided, which goes to 
show that this Act is not quite so comprehensive in 
its operation as was at first supposed. In Lowe v. 
Pearson, heard on December 17 by the Court of 
Appeal, an interpretation was put upon the now 
familiar term, ‘‘arising out of and in the course 
of the employment.” The plaintiff in the action 
before his Honour Judge Smyly was a boy of four- 
teen, employed in certain pottery works belonging 
to the defendant. It was his duty to make clay 
balls, put them into moulds, and hand them toa 
woman at work at a machine. Part of this machine 
consisted of two cones revolving in opposite direc- 
tions, and it was the duty of a particular workman 
to clean it, express instructions having been given 
to the boy not to interfere with it in any way. 
Upon one occasion, in the woman’s absence, the 
boy interfered with the cones and received severe 
injuries. The learned County Court Judge held 
(1) that although the boy had express instructions 
not to interfere with the machinery, yet the acci- 
dent arose out of his employment. (2) That 
although he had been careless, he had not been 
guilty of serious and wilful misconduct, and 
awarded damages at the rate of 2s. a week after 
the date of the accident. 

The defendants appealed, and it was urged on 
their behalf that in attempting to clean the cones 
the boy was acting outside his employment alto- 
gether. In order to come within the section, the 
workman must be doing something which he was 
employed to do. The cases of Engefhart v. Farrant, 
1897 (1Q.B., 240), and Smith v. Lancashire Rail- 
way Company (15 T.L.R., 64), which was reported 
= vn rs meter oe sp 3, 1898, were referred 

. The respondent did not a r on the a 1. 

The Court of Appeal ie tedaient fat’ tee 
appellant. A. L. Smith, £3. did not express an 
opinion as to whether, if a man did something in 
an emergency, which he had not been employed to 
do, he could be said to be acting in the course of his 
employment. He decided the present case on the 
ground that the boy was acting in direct violation 
of his instructions, but did not say that he was 
guilty of serious and wilful misconduct. The other 
members of the Court delivered judgments to the 
like effect, Lord Justice Rigby saying that he had 
given special attention to the case, as it was the 


the interests of the young. The appeal was even- 
tually allowed, but the appellants did not ask for 
costs. : 

In the case of Smith v. Lancashire and Yorkshire 
Railway Company, it was decided that a porter who 
does dangerous acts in furtherance of his own 
pleasure or amusement, cannot come to the Court 
and say ‘‘the accident arose out of and in the 
course of my employment.” The new decision 
carries the matter a little further, and renders it 
imprudent for any workman to interfere with any 
machine other than his own, especially when his 
doing so is expressly prohibited by the rules of the 
factory. 

Up to the present time there has been no authori- 
tative English decision as to the meaning of the 
words ‘‘ serious and wilful misconduct.” Inasmuch 
as the Act extends to Scotland, the opinions ex- 
pressed by the judges in that country must be of 
assistance to our own tribunals in determining the 
questions which arise under the Act. A short time 
ago, in one of the Sheriff's Courts, a curious point 
arose as to the meaning of these words. A pitman 
had fired a charge in a mine, but the charge having 
delayed, he returned within seven minutes to see 
what had happened. The charge then exploded 
and caused the loss of his right eye, whereupon he 
sued his employer under the new Act. The sheriff, 
in spite of the fact that one of the rules provided 
that a workman should in no case return to a de- 
layed charge until the lapse of 35 minutes, held that 
there was no ‘wilful misconduct,” and awarded 
damages. It had come to light in the evidence 
that a copy of the rules was provided and exposed 
in a suitable position, so that they were within the 
ken of every pitman. It seemed, however, that 
the rule in question was usually disubeyed, but 
whether the sheriff allowed this fact to influence 
his mind, when he gave judgment, does not appear 
from the report of the case. 

It is submitted that this decision is erroneous, 
and although it may be referred to, it is certainly 
not binding upon English courts of law. In order 
to establish ‘‘ serious and wilful misconduct,” it is 
merely necessary to show : 

1. That the workman knew he was misconducting 
himself—which it is conceived is sufficiently proved 
by showing that he has access to a copy of the rules, 
and that it was his duty to read and abide by them. 

2. That the misconduct was serious—which, of 
course depends upon all the circumstances of the 
case. 

3. That it caused the accident in question. 

Another point of considerable interest to those 
employers who have insured, or are about to insure, 
themselves against the liabilities imposed by the 
new Act, has been decided. In the case of Lanca- 
shire Insurance Company v. Commissioners of 
Inland Revenue, the point arose as to whether a 
policy of indemnity is a policy of insurance within 
the meaning of Section 98 of the Stamp Act, 1891, in 
which case it would be exempt from duty as a deed. 
Under that section any policy of insurance against 
accident and any policy of insurance for payment 
agreed to be made during the sickness of any per- 
son, or his incapacity from personal injury, is 
exempt from => a deed, and only requires a 
penny stamp. e Commissioners decided that 
the insurance policy under the new Act was dis- 
tinguishable, and the Court consisting of Bruce 
and Wills, JJ., affirmed this decision. In the 
course of his judgment, Mr. Justice Bruce said that 
such a contract was a contract of indemnity not 
only against accident but against liability to pay 
for an accident, and could not therefore be brought 
within the above definition of an insurance policy. 

Inasmuch as these documents are to be looked 
upon as deeds, they will in future be subject to a 
stamp duty of 10s. 








NOTES. 
THE Economy or Heavy Rais. 

WE print in another column an article by Mr. 
C. P. Sandberg in which the use of heavy rails is 
strongly advocated as a most important accessory 
to the economical working of a railway line. Mr. 
Sandberg, it will be seen, estimates the cost of rail 
and sleepers at 7931. 17s. per mile when the rail 
weighs 60 lb. per yard, and at 9351. 6s. when the 
weight is 80 lb. per yard. The increased initial 
outlay is thus but 1411. 9s. per mile, whilst the 
cost of renewal is estimated at 58/. 3s. per annum 
for the 60-lb. rail on a 20 years’ basis, and at 


A return of about 10 per cent. is thus obtained 
upon the increased initial expenditure, but, in fact, 
the gain is still greater, as the cost of labour for 
maintaining the heavier rail is much less, perhaps 
only one-half of that needed for the 60-lb. rail. It is 
obvious that where the money is available, and a 
reasonable traffic can be secured, it will pay well 
to lay down the more expensive line in the first 
instance. The matter hardly affects us in this 
country, as our main lines are already laid with 
rails quite up to Mr. Sandberg’s standard, and in 
the case of the light lines, which are now being pro- 
moted all over the country, the amount of traffic to 
be secured is too often insufticient to justify any con- 
siderable increase in the capital account, which in 
most cases seems, as it is, to stand at a somewhat 
unreasonable figure. As to colonial lines, which it 
is hoped will ultimately carry a dense traffic, true 
economy is doubtless to be found in putting down 
the heavier rail in the first instance ; but with the 
immense distances to be traversed the temptation 
is great, and perhaps it is also the wiser policy to 
make the money available go as far as possible, A 
thousand miles of indifferent but workable line are 
of far more value in opening up a new country than, 
say, half the quantity of a more perfectly finished 
railway. Still, the economies necessary to this end 
should no doubt be obtained mainly in directions 
other than that of lightening the rails. As regards 
our home lines reduction of freight charges must, we 
fear, be sought in some other direction than that 
of still further increasing the weight of our rails. 
Labour charges can, perhaps, be diminished by in- 
creasing the use of mechanical appliances, and by 
reducing the high SS which the dead load 
hauled on our Eng ish lines bears to that paying 
freight. 


CaBLEWAY Across THE THAMES AT VAUXHALL, 

An interesting example of contractosr’ plant is 
now to be seen in operation{at Vauxhall, where 
Messrs. Pethick Brothers are engaged in the opera- 
tion of removing the old bridge, preparatory to 
replacing it by the handsome structure, for which 
designs have been prepared in the engineer’s 
department of the County Council. To facilitate 
the work of removal of the old, and the subse- 
quent erection of the new bridge, the contractors 
arranged with Mr. J. M. Henderson, of the King- 
street Engineering Works, Aberdeen, for the con- 
struction of a cableway right across the river. 
The work was immediately put in hand, and com- 
pleted within the short space of six weeks. The 
line, as finished, crosses the river in one s of 
932 ft. between the towers. The latter are 80 ft. 
high above ground level, and consist of two Oregon 
pine sticks, each 22 in. by 11 in. in cross-section, 
strongly braced together. A backstay of galvanised 
steel wire rope connects the top of each tower 
with an anchor sunk several feet below the ground, 


and heavily weighted with stone. The carrying 
cable is 64 in. in circumference, and of plough 
steel, its breaking strength being over tons 


The dip of the cable, when not loaded, is about 
35 ft. The hauling cable is of steel wire in. 
in diameter, whilst the lifting cable is }? in. 
in diameter. The engines used in working the 
way have two side-by-side cylinders 11 in. in dia- 
meter by 21 in. stroke, and are fitted with link- 
motion reversing gear. They drive by means of 
suitable clutches two drums each 5 ft. 6 in. in dia- 
meter. Of these one is used for the lifting cable, 
whilst the hauling cable is caused to make four or 
five turns round the other, sufficient friction being 
thus obtained to traverse the heaviest load. In 
lifting, the hauling drum is held stationary, whilst 
the other winds up the lifting cable. In traversing, 
on the other hand, both drums rotate together, the 
lifting cable thus ‘paying out the length necessary 
to keep the load parallel to the suspension cable. 
Excessive sag of the lifting and hauling cables is 
prevented by means of carriers which support them 
at several points from the main cable. All the 
cables used, we should add, have been eee by 
Messrs. Allan, Whyte, and Co., of Rutherglen, 
Aberdeen. The maximum load it is intended to 
lift is 4 tons, and using skips of this capacity it is 
estimated that 600 to 700 tons can be shifted per 
day. 





Pic 1x GermaNy.—The Lypwen aes of pig in Germany 
in the first eleven months of last year was 6,740,379 tons. 
The ee output in the ae period of 
1897 was 6,273,612 tons. It follows that production in- 
creased last year to the extent of 466,767 tons, or about 








duty of the Chancery judges at all times to protect 


431. 10s. for the heavier section on a 30 years’ basis. 


8 per cent. 
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NAVAL ENGINEERS. 
To THE EpIToR OF ENGINEERING. 

Sir,—As a late naval engineer, I have read with much 
interest the able letter of ‘Fiat Justitia” in your issue 
of October 7th, which clearly presents the position of 
naval engineers, and some remedies for their grievances. 
I refer more particularly to the question of executive 
authority ; what can be more annoying to the senior 
engineer of a ship, or derogatory to his position to be, 
according to the rules of the service, unable to inflict 
the slightest punishment on any of his staff, and to be 
compelled to report the most trivial cases, not to his 
chief engineer, but to the Commander? A great deal of 
his time is occupied in attending with the defaulters on 
the quarter-deck, and explaining the case to the Com- 
mander, who very often does not, or does not care to, 
understand the nature of the offence, and inflicts a very 
inadequate or inappropriate punishment. 

I would suggest that, pending their possession of 
executive authority, the engineers should take the law into 
their own hands to a certain extent, and for trivial 
offences apportion to the offenders the most disagree- 
able and extra duties in the department; the men, 
without being told, would always know they are 
receiving punishment, and instead of being in black list 
with the deck hands, doing extra sweeping, or —s 
for an hour or two each evening facing the hammoc 
nettings, they are employed doing useful work in the 
engineer's department. I have tried this with good effect, 
giving the Commander to understand privately my method 
of procedure, which, of course, he did not approve of, 
but was unable to take action against without receiving 
a complaint from the men that such extra duties were 
given, and openly stated to be as punishment for a parti- 
cular defalcation ; but the men never complained, and 
were quite satisfied, and I had greater authority in con- 
sequence. A serious case, such as open insubordination, 
which fortunately does not often occur, could not be dealt 
with in this way. The great opposition by the executive 
branch to the engineers receiving executive authority is 
owing to the latter claiming with it a military title, such 
as say, “‘engineer lieutenant,” &c. ; this is cumbersome, 
the ‘‘engineer” would be dropped and “‘lieutenant” would 
be equally applied to both branches. Military titles are 
not absolutely necessary, and it would be as well if the 
engineering branch waived that point, and rest content 
with the title which includes them in one of the greatest 
professions of the present time. 

Your obedient servant, 
LATE ENGINEER R.N. 
China, November 29th, 1898. 








ROYAL ENGINEERS. 
To THE EprTor oF ENGINEERING. 

Sir,—It will, no doubt, be remembered that I at first 
disclaimed any intention of suggesting plans or expressing 
any rg on the Royal ey question, and in- 
tended to cease writing when I had stated the facts on 
which I based my condemnation of its organisation. 

My reason for coming back on this decision and sketch- 
ing ascheme of reorganisation was merely to show the 
absurdity of the excuse that 1s sometimes attempted, and 
that it is a difficult subject, and that those who criticise 
cannot show a practical and feasible way by which things 
could be improved. 

Let me, therefore, answer a couple of objections that 
are made to the plan I have given, so that it may be a 
complete one. 

One of these is childish enough, butas on childish argu- 
ments the present organisation has been maintained, 
those who would attack it must needs keep their temper 
and answer arguments of that kind. It is if Army 
Works Department officers are militia officers, what is to 
happen during the times of militia trainings which so 
often coincide ? 

The objectors appear to forget, however, that those 
officers would in almost every case be in garrison towns. 
That, therefore, so many opportunities would be at hand 
to give them military instruction that it would be quite 
immaterial if their attendance at their militia training 
were irregular when there was a press of work; they 
could be by far the best trained of militia officers, even 
if they only turned up for training every other year. 

The other one is the friction, which it is conjectured 
would arise in such an organisation, if the military engi- 
neers are to take some part in the engineering works, as 
some argue they should, alike for economy and for their 
proper training. If objectors showed one-tenth of the 
ingenuity in getting over difficulties that they show in 
finding them, there would be much less cavilling. 

In a proper organisation there would only be Royal 
Engineer ofticers when there were Royal Engineer com- 
panies, all the sub-district Royal Engineers and divisional 
officers being replaced by officers of an engineering staff. 

There are fourteen stations, British and Imperial, 
where there are engineer companies proper (excluding 
specialised ones which are not available for ordinary 
duties). 

Now, if the Royal Engineers were to take over bodily 
the engineering work in those stations, some of them 
would have to specialise engineering to advise and direct 
the others. 

Some twenty, therefore, who showed marked taste and 
talent for engineering, and preference of it over soldier- 
ing, might be put on a special list for that duty, and 
kept as a staff of whom there would be at least one 
appointed in the capacity of civil engineering specialist 
in each such station, just as now there are divisional 
officers. This would further suggest that the Royal 


Engineers might take over all fortification work, and it, 
together with this work in stations where there are 
Royal Engineers, be thus directly under the Inspector- 





General of Fortification, the remainder of Army works 
being done by an engineering department, with its own 
ry g responsible direct to the Commander-in-Chief. 

It might here be reminded that the reason for not 
settling the whole Royal Engineer question in that way 
(that is to say, putting those who would not be required 
with companies, and who, therefore, should specialise 
engineering on a separate list) is in order not to mix up 
a combatant corps with officers who cannot in practice 
get adequate military training, nor are requi to get 
much of it. 

For these few, however, that objection would not hold ; 
as, being all in military stations, they could get plenty of 
military opportunities, and twenty officers in the corps not 
having the exact training of military engineers would be 
nothing to object to, if done for some reason. Perhaps in 
order not to admit the thin edge of an admittedly very 
undesirable wedge, these specialised officers should be 
made ineligible for promotion to general rank, which 
would be a reasonable thing seeing their want of ex- 
perience in command. 

It will be seen, therefore, that my suggestion, if that 
is taken, as it is, only the present = Engineers, but 
with its anomalous factor reduced to quite harmless, 
instead of increased so as to disorganise the whole corps 
(as in the actual mat 

The service, also, which I have proposed to take the 
bulk of the now so large amount of non-military engi- 
neering work, is merely the adaptation of well-tried prin- 
ciples to our requirements, opportunities, and circum- 
stances. 

I have all along argued on our own definition of a 
military engineer, use I believe in it, and also, taking 
the corps at its own word, and showing how it fails by its 
own definitions, I have condemned it in a way that can- 
not be answered. 

Some may incline to a method, which has found some 
favour on the Continent, to divide the Engineers up, and 
give them branches to specialise. Saving, however—by 
getting all the engineering thus done by them alone—is 
the only object of that plan, which undoubtedly gives 
them a very inferior training as military engineers. 
Moreover, whether that saving is an economy is a ques- 
tion, for we have no less authority than the Scriptures, 
that a man cannot serve two masters. It is certainly 
true that he will incline either to the military or profes- 
sional side of his career, to the detriment of the other, 
and the waste of money, if he is put in charge of engi- 
neering works. 

Those foreigners, also, praise our Royal Engineers very 
highly (being ignorant, of course, of how its practice defeats 
its theory), which shows how they appreciate the latter. 

I remain, yours, &c., 
RoyAt ENGINEER OFFICER, LATE OF THE 
Inpian P.W.D. 








ELECTRICAL ENTERPRISE IN GERMANY. 
To THE Eprror or ENGINEERING. 

Srr,—I read some time ago a leading article in your 
esteemed paper about the great advance Germany has 
made over England, as regards electrical enterprises. 
It is a fact that Germany has invested milliards of marks 
in such enterprises; they have erected electric plants 
for light, power, and traction, almost in every quarter 
of the world; in Italy alone they have invested about 
120 millions of marks in work of this character, and still 
more German capital will be employed in such under- 
takings, if they are pushed with the same vigour. But 
the profits of most of these electrical undertakings in 
Italy and other countries are very small, and do not justify 
the high dividends paid on them; Englishmen will do 
well to keep aloof from them as long as they can. 

In your esteemed paper appeared also some interesting 
articles about German competition. I have been in Ger- 
many and in England, and found, in a great many cases, 
that competition inGermany is maintained by paying low 
salaries to the managers, engineers, and workmen, who 
have to work longer hours than in England. I know 
many German mechanical engineers, draughtsmen, and 
workmen, who wish to emigrate because they cannot 
create for themselves a satisfactory position in Germany. 
The time must come there when salaries and wages will 
be raised and then the conditions will be more equal. 
Iam not of opinion that development of trade in Ger- 
many is to be attributed to higher education, but rather 
to the great activity, pushing, and enterprising spirit, 
which at present rules in that country, combined with low 
charges. It must not be forgotten that a great many of 
the most eminent establishments in Germany belong to 
Jews, or work with Jewish capital, and there is a saying, 
where a Gentile is losing a Jew is always able to gain 
money. f 

The way Americans are pushing business in _—— is 
far more alarming. They export to Germany machine 
tools and bicycles in very large quantities, and have also 
entered that market for iron and steel pipes, fittings, steel 
rails, bridges, &c. How can they do it with their high 
w and expenses for freight and duty ? 

‘When last in Germany I was informed that American 
firms, who have started branch estrblishments there, 
under the direction of their best engineers, and with 
most perfect machine tools, but only employing German 
labour, could not produce work as cheaply as they did 
in the United States with higher wages ; this leads one 
to believe that there is something more in the American 
than in the scientific trained German. 

T am, yours truly, 

Oerlikon, December 10, 1898. T. L. 





UrrennAGE.—Uitenhage is to be lighted by electricity. 
Water for domestic purposes is now brought into Uiten- 
hage through five miles of piping, 





LAUNCHES AND TRIAL TRIPS. 


Tuer Japanese torpedo-boat destroyer Shinonome (Day- 
break), recently launched from the yard of Messrs. John 
I. Thornycroft and Co., of Chiswick, underwent a full- 
speed official trial at the Maplin Sands. The contractors 

aranteed a speed of 30 knots when carrying a load of 
35 tons, and the results obtained on this trial were 
30.513 knots as a mean of six runs over the measured 
mile, and 30.229 knots was maintained during three hours’ 
continuous steaming, The Japanese Government was 
represented by Captain Mukoyama, Naval Attaché, Com- 
mander Kondo, and Engineer-Captain H. Kurobe. 


The Flirt, torpedo-boat destroyer, has had a 13-knot 
eight hours’ coal consumption trial at Portsmouth. The 
weather was mild and the sea smooth, but as there was 
an occasional haze the trial was run between the Needles 
and Ryde. With 475 indicated horse-power the engines 
developed 154 revolutions, which gave a speed of 13.05 
knots on a coal consumption of 1.88 lb. per unit of power 
per hour. 





The steamer Athena left the shipbuilding yard of 
Messrs. Short Brothers, Sunderland, fora trial trip on the 
2nd inst. A series of runs was made over the measured 
mile and a mean speed of 12 knots was attained. The 
vessel has been constructed for Messrs. W. Lowden and 
Co., of Liverpool. Her dimensions are: Length, 352 ft.; 
breadth, 34ft., and moulded depth, 27 ft. 91in.; with a 
large deadweight and carrying capacity, special attention 
iy | been given to the arrangement of the upper and 
main decks to enable a large number of cattle to be carried. 
Her engines are by Messrs. George Clark, Limited, of 
Sunderland, having cylinders 244 in., 40 in., 66 in. in 
diameter, by 45 in. stroke, and large boilers workin 
at 160 lb. pressure, and fitted with Howden’s force 
draught. 





The twin-screw steamer Omrah, which the Fairtield 
Company launched in September for the Orient Steam 
Navigation Company, completed her steam trials on the 
Firth of Clyde on the 9th inst. The series of tests to 
which the vessel was submitted was of a thorough 
description. On the 6th inst., when it was blowing 
hard from the south-west, the vessel left at 10 o’clock 
on a preliminary run, and in the afternoon com. 
men the contract trials with four runs between the 
Cloch Light and Cumbrae Head. According to the con- 
tract, she was to attain a speed of 16 knots with 8500 in- 
dicated horse-power, but notwithstanding the heavy 
weather the result was 17} knots with 9000 indicated 
horse-power. On Saturday morning, the 7th inst., the 
progressive runs over the measured mile at Skelmorlie 
were got through with as satisfactory resu]ts—two each 
at 14, 15, and 16 knots respectively. Afterwards she 
went on a six hours’ run at 8500 indicated horse-power, 
and maintained an average of 164 knots with so much 
in reserve that the representatives of the owners 
were content with the test at the end of three hours. 
The next day the trial was more severe, the stipulation 
being that a speed of 164 knots should be maintained 
with 8700 indicated horse-power on a continuous run of 
12 hours. That the vessel could do this with ease was 
again demonstrated, for with her engines developing 
9200 indicated horse-power, the mean speed was 17.3 
knots. The revolutions were 77.5, and the coal con- 
— just under 1.4 lb. per indicated horse-power 
per hour. In the whole series the results have been 
of the most satisfactory description, and reflect very 
great credit on the engineering staff which Mr. Gracie 
controls. On the 9th inst. there was little wind to 
speak of, agpene y= J no rain. The twelve hours began 
at 10 o’clock, and from the Cloch a course was laid right 
down the Firth. Off Corsewall Point the vessel was 
headed north, and about half-past five was inside the 
age section of the estuary again. Southward once more 
the run was continued as far as Pladda, and at a little 
after 10 o’clock the vessel was brought to at the Tail 
of the Bank. ; 





Tue Suez Canat.—The transit revenue of the Suez 
Canal Company last year amounted to 3,411,091/., as 
compared with 2,827,395. in 1897, and 3,197,196/. in 1896. 
The number of vessels which passed through the canal 
last year was 3,503, as compared with 2,986 in 1897, and 
3,409 in 1896. 





TECHNICAL COLLEGE, FinspuRyY.—Two special courses 
of six lectures each are to be given at the Technical 
College, Finsbury, during the current session. Most of 
our readers know the different meanings which may be 
assigned to the term thermal efficiency, as applied to steam 
engines. A committee of the Institution of Civil Engi- 
neer have recently considered the subject with a view to 
recommend what single definite meaning should be 
attached to ‘‘thermal efficiency,” and to recommend a 
method of stating engine oreo. Their report 
has been issued, and it is with the object of making known 
and exemplifying this report that one of the special 
courses just referred to has been arranged by Professor 
Dalby. The other course by Mr. T. O. Mein, of the 
Locomotive Department of the Great Eastern Railway, 
Stratford, is devoted to the consideration of the construc- 
tion of railway carriages from a technical point of view. 
Modern rolling stock is complex. Many coaches carry 
two continuous brakes, warming apparatus, electrical com- 
munication, gas, lavatories, and some have been fitted for 
dining saloons. These modern developments will be 
considered and illustrated. This course of lectures will be 
= on alternate Thursday evenings during the next few 
weeks, 
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INDUSTRIAL NOTES. 


Tuer Parliamentary Committee of the Trades Con- 
gress have formulated their requests as regards 
the investment of trade union funds in the Post 
Office Savings Banks, and have sent them to the 
Chancellor of the Exchequer, who has replied thereto. 
Sir Michael Hicks-Beach promised to consider the pro- 
posals when they were definitely laid before him, and 
the secretary of the Committee, Mr. S. Woods, M.P., 
has done so in a series of questions, somewhat alter- 
native in their character. He says, the three main 
points are as follow : ‘ 

1. Will you permit of some arrangement being made 
whereby trade union funds may be invested by 
trustees in the Post Office Savings Banks in larger 
amounts than that which is now permitted? If so, to 
what extent ? 

2. Can trade unions be permitted to re-deposit any 
sums of money which may have been withdrawn dur- 
ing the twelve months ? 

3. Can you extend the same powers to trade unions 
that are now possessed by co-operative societies 
under the Industrial and Provident Societies Act, 
1893, Section 39, in reference to investing money ? 

In reply it was stated that in respect of the three 
proposals submitted, ‘‘that with regard to the 
second proposal, he is making inquiry into the 
matter and will address a further communication 
to” Mr. Woods. ‘‘The requests made in proposals 
1 and 3 appear to him to be the same as _ those 
addressed to him by the deputation on the 15th ult., 
and he can only refer you to the reply given by him 
on that occasion.” The above answer seems to imply 
that the main concession asked for will not be 
complied with, and that trade unions will continue to 
be treated differently to other societies under the 
supervision of the registrar. 

The matter is of sufficient importance to require a 
few words of explanation, especially as the facts and 
circumstances are not well known, are known, in 
fact, only to a very few. Friendly societies have 
enjoyed the privilege of unlimited deposits in the 
Savings Banks ever since the latter were established 
some 80 years ago. When the Post Office Savings 
Banks were established some 38 years ago, friendly 
societies were permitted to deposit their funds either 
in the Trustees Savings Banks or in the Post Office 
Savings Banks, or in both. In the meanwhile all 
the societies which were the outgrowth and offshoots 
of the friendly societies were permitted the same 
privilege — these included, in chronological order, 
building societies, loan societies, co-operative or 
industrial provident societies, and charitable institu- 
tions. Latterly all societies registered under any of 
those Acts have a like privilege. Trade unions, how- 
ever, were not regarded as bond jide lawful societies 
until 1871, when the Trade Union Act was passed, 
but they had a kind of legal recognition, by the 
Friendly Societies Act of 1855, by Tapatiing their 
rules with the registrar and with the magistrates. 
Soon after the Post Office Savings Banks were esta- 
blished Mr. Gladstone—then Chancellor of the Ex- 
chequer—as a result of a deputation to him, gave 
permission to invest the funds of trade unions in the 
same way and to the same extent as friendly and 
other societies. This was done under the rules and 
regulations, but not expressly by statute. For over a 
quarter of a century this was permitted without demur. 
Then trade unions newly established were informed 
that their deposits could only be treated as individual 
deposits, as to limit, &c. But those having an excess 
over that limitation were not interfered with. The 
reason for this change of front seems to be that there 
is a danger of a run on the banks in case of a great 
labour dispute. But that danger is imaginary, for at the 
most only about half a million could be called for, and 
that only by instalments extending over many weeks 
or months. Instead of danger there would be safety, 
for men will not readily see all their funds wasted in 
_— strike or lock-out, even if the money be 
at call, 





_Two conferences of miners have been held, the de- 
cisions of which will exercise considerable influence 
upon questions affecting miners as regards wages, 
hours of labour, and conditions of employment. There 
need not be any great anxiety as to the result, cer- 
tainly not now that the National Federation and the 
employers have come to some definite understandin; 
as to those questions. The first conference was open 
at Cardiff on Saturday last, being the first annual 
conference of the South Wales Miners’ Association, 
which is the name of the new union established in 
consequence of the recent strike. Its principal busi- 
ness was to elect officers and to decide as to whether 
it will affiliate itself to the ‘‘ Miners’ Federa- 
tion of Great Britain.” The latter body embraces 
districts already employing some 300,000 men. Its 
objects are: ‘(1) An eight-hours day ; (2) a mini- 


mum wage ; (3) a Conciliation Board to adjust wages; 
(4) an independent arbitrator.” 


Hitherto South 





Wales and Monmouthshire have been outside the 
federation, those coalfields employing about 25,000 
men. The wages in the districts named are still 
governed by a sliding scale, which expressly for- 
bids a minimum wage, and does not provide for an 
independent arbitrator. The sliding scale arrange- 
ment in force, which was at the bottom of the recent 
disastrous strike, is administered by a kind of Concilia- 
tion Board, but as it is automatic in its operation the 
board has little to do except to register the fluctua- 
tions in prices and adjust wages to the fluctuations, 
and deal with local disputes. The average working 
day extends to about ten hours from bank to k, in 
which respect the miners are far behind those in 
Durham and Northumberland, who are still at vari- 
ance with the federation on the hours’ question. The 
position of those two counties has long been very 
different to that occupied by the South Wales and 
Monmouthshire miners, inasmuch as the former are 
well organised, better organised, perhaps, than those 
in any other country, while the latter have for a long 
time been in an unorganised condition, wholly depen- 
dent upon the sliding scale. 

The Miners’ Federation Conference was held in 
Edinburgh, commencing on Tuesday last, the 10th inst. 
Presumably that date was fixed with a view of being 
able to receive and deal with the decision of the South 
Wales Miners’ Conference, and also matters affecting 
Scotland particularly and Great Britain generally. 
The proposed terms of federation imposes that the 
South Wales districts shall adopt the a in its 
entirety. But at present there are difficulties in the 
way; the miners of South Wales are bound by an 
agreement for a period of four years. This agreement 
cannot be set aside except by mutual arrangement, or 
by a great strike. The latter is not more likely to be 
resorted to than the former to be granted. Then the 
federation is bound for two years under the Miners’ 
Federation Conciliation Board agreement, with Lord 
James, of Hereford, as independent arbitrator or um- 
pire. But itis proposed to get over the initial diffi- 
culty by South Wales paying only the ‘“ legislative 
and organising contribution,” of one penny per mem- 
ber per quarter, and an entrance fee of 1/. for every 
1000 members. The men are to be excused strike 
levies. It is expected that by the end of four years 
a united effort will be made to get rid of the sliding 
scale altogether. Much may happen before then. The 
Federation Conciliation Board may have been able to 
solve many difficulties which have hitherto only been 
solved by long and desperate disputes. Matters may 
also have taken a better turn in Scotland, where 
miners’ disputes are frequent, and more frequently 
threatened. The two difficulties in the federation 
programme are—the eight-hours day and the minimum 
wage. The former might not be so difficult of attain- 
ment, if the men were content to mutually arrange it 
without resorting to compulsory enforcement; and 
the latter might be adjusted by a standard rate recog- 
nised by the various localities or districts. A uniform 
rate is, perhaps, not to be attempted, as the circum- 
stances vary very much. 

The report of the Amalgamated Carpenters and 
Joiners for this month expresses a ‘‘ hope that the 
good trade which has characterised 1898 may continue 
during the present year.” It goes on to intimate that 
reverses may come, and therefore urges the members 
to husband their resources, and to avoid, as far as 
possible, costly labour disputes. With a large number 
of trade movements pending, it urges the committees 
in the various localities to spare no efforts to secure 
concessions in an amicable spirit, by negotiations with 
empioyers ; only when peaceful efforts fail can the 
council sanction extreme measures. The aggregate 
number of members at the close of the year was 
56,815, of whom 947 were on donation benefit, 1101 
on sick benefit, and 738 on superannuation allowance. 
In this report the hours of labour and rates of wages 
are given in all places where branches of the society 
exist. The hours range from 48 to 60 hours per week, 
but the latter only in Ireland. Many branches have 
approximately the eight hours, or from 48 to 49} hours, 
while the others range from 50 to 564; in one or two 
instances the hours reach 574 per week in _— 
towns. The wages range from 6d. per hour to 10d. 
per hour. In London house joiners work 50 hours at 
10d. per hour, ship joiners 48 hours at 104d. per hour. 
In Manchester and surrounding districts the hours 
are 494 at 9d. per hour. The society has been _re- 
cently seeking for investments for the funds, and at 
the close of the year 31,381/. were invested in muni- 
cipal securities, the interest from which realises 900/. 
a year. The attempt to amalgamate other associa- 
tions, such as the General Union, &c., has failed, but 
efforts are made to work in unison with each other, and 
a resolution was agreed to that the members should 
work in harmony with those of kindred societies. 
Divisions are deprecated as injurious alike to em- 
ployers and employed. Disputes as to the demarca- 
tion of work affect other societies, but these disputes 
can be averted if the executive exert their influence in 
the matter. 





The Cotton Spinners report 3.73 per cent. of the 
members in receipt of out-of-work benefit, but this is 
nearly 1 per cent. less than at the same date a year 
ago. The united members all told were 14,755, or 1377 
fewer than a year ago. This decrease is mainly to be 
attributed to the smooth working of the joint com- 
mittee, many members drifting out in times of peace. 
The officers of the union dealt with 26 disputes in the 
month relating to work and wages, none of which 
resulted in a stoppage. Thirty-seven cases of accident 
were reported, one member being voted 100/. as acci- 
dent claim. The medical adviser of the council re- 

rted upon other cases under his care. Other cases 
come under the Compensation Act, 1064/. 103. 7d. 
being paid by the employers, which the report regards 
as satisfactory. Elaborate tables are given in the 
reports as to the price of raw material, so that 
members can judge for themselves as to the margin of 
profits, as a general rule. 

The wages movement in the cotton trades is spread- 
ing, but there is no indication in the Cotton Spinners’ 
report as to the matter. From other sources we learn 
that the executive of the Oldham Operative Cotton 
Spinners and the Piecers’ Association have decided to 
ask for a 5 per cent. advance in wages; the reports 
from the meetings held indicate that the operatives 
think that the present state of the cotton trades 
justifies thedemand. But various formalities have to 

gone through before the members can strike, if the 
advance is refused. The weavers seem not to be 
concerned in the movement, as their branch has not 
participated greatly in the improved condition of 
trade. At Darwen the weavers requested an advance 
of 10 per cent., but at a meeting of the employers at 
the close of last week the request was refused on the 

ound that the state of trade did not warrant it. At 

urnley a dispute resulting in a stoppage of work for 
three days was settled, the firm agreeing to pay full 
list prices, and to pay arrears on the work in dispute. 
Though there is no certainty as to the outcome of this 
movement in the cotton trades, it is not expected that 
any serious stoppage of work will result. 





The engineering branches of trade throughout Lanca- 
shire re-started work after the holidays with very 
hopeful prospects for the year. In most cases, especi- 
ally as regards machine-tool makers, locomotive and 
stationary engine builders, boilermakers, and all sec- 
tions of electrical engineering, the establishments 
start the year with a sufficiency of work in hand to 
carry them well on in the year, and new orders con- 
tinue to come forward freely in most cases. Heavy 
stationary-engine builders say that here and there the 
orders coming forward are scarcely sufficient to replace 
the contracts in hand when they expire ; but that is, 
as yet, some way off. There are reports to the effect 
that the textile-machire trade is quietening down ; 
but it appears that this does not apply to the principal 
firms in the various districts. The state of eniploy- 
ment, as disclosed in the returns of the various unions 
ae the engineering and allied trades, is very 
favourable for the season of the year, more favourable 
perhaps than at any time since 1874, though the 
Amalgamated Society of Engineers is scarcely so well 
off in this respect as the Steam Engine Makers, Iron- 
founders, Smiths, Boilermakers, Machine Workers, 
and other trade unions. Generally speaking, also, 
there is an absence of labour disputes in all branches, 
and none are anticipated of a serious character, though 
in some cases an advance in wages may be sought if 
trade continues in a flourishing condition. In the 
_ trade an exceedingly strong tone has been mani- 
est. 

In the Wolverhampton district the New Year 
opened with most favourable prospects for the con- 
tinuance of the good trade that has prevailed for 
many months past throughout South Staffordshire. 
Manufacturers of finished iron have a considerable 
weight of uncompleted orders on their books, and 
there is no lack of inquiries for the placing of new 
orders. Home merchants have next to nothing in the 
shape of stocks, and they are anxious to renew 
expiring contracts for future supplies. There are also 
numerous inquiries by leading export houses anxious 
to place orders. This active prospective demand will, 
doubtless, affect the prices at the quarterly meetings, 
probably starting the _ with enhanced prices. The 
increase in the price of crude iron will also be a factor, 
though some think that possibly marked bars will not 
advance, inasmuch as they were advanced so late as 
October last 10s. per ton. But for unmarked iron an 
advance is expected, including bars, sheets, hoops, 
and tube iron. Common sheets have greatly improved 
during the last few months in price by from 10s, to 
15s. per ton, and the demand seems to indicate a 
further improvement, as the galvanising branch is 
very busy. 





In the Birmingham district a good tone has pre- 
vailed in the iron and steel trades, though the busi- 
ness done has been limited owing to the proximity of 
the quarterly meetings. But inquiries have been 
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numerous, all indicating a brisk run of trade in 
the near future. Pig iron is reported to be very 
scarce, only a small amount offering, and smelters are 
not able to guarantee prompt deliveries. It is said 
that they are under contract for the next three months 
so that they can command their own terms for early 
deliveries, Specifications for all classes of iron and 
steel are coming in faster than they can be executed, 
but producers hesitate to increase the means of pro- 
duction lest the spurt in demand should turn out to be 
temporary in character. Prices generally are tending 
upwards, but quotations remain to be tested by the 
meetings about to be held. Generally the iron, steel, 
and metal-using trades are fairly busy, with here and 
there some falling off. But the prospects are very 
favourable all round, and there are no serious labour 
troubles threatening in the near future. 





The agitation among the sailors and firemen for 
higher rates has been fluctuating somewhat. In 
London one or two ships have been detained for lack 
of men, and in one or two instances the higher rates 
demanded have been given. The demand is for an 
increase of 10s. per month to sailors and lds. per 
month to firemen. In some cases owners refused to 
grant the advance. In Glasgow the men have been 
obliged to surrender as regards the federation ticket, 
but they aver that they can and willcarry on the fight 
for higher rates. It is thought that the advance, or an 
advance, will be conceded now that the men accept 
employment under the conditions of the federation. 


The tinplate trade is again in commotion. At 
Llanelly some 1500 men came out on strike last week 
on @ refusal to bind themselves to a reduction for six 





months. They agree to do so for three months at a 
15 per cent. reduction. This the employers refuse 
to agree to. 





The Northumberland coalowners have agreed to 
continue the 124 per cent. advance given during the 
coal strike in South Wales for a longer period. The 
concession does not bind the employers to a perma- 
nent advance to this extent or any other, but it 
staves off any other action. 





The engineers have paid off the last-borrowed 
money during the strike, and now start the year with 
a balance to the good of about 200,000/. These loans 
are without security or interest, but the principal is 
usually promptly repaid. 


Advices from St. Petersburg indicate that the strike 
of the textile workers is much more important than 
was suspected. It seems to have developed into an 
open revolt requiring a large force of the military to 
quell it. By some it is regarded as kind of social 
upheaval in Russia, in which country, it is said, the 
labour movement has made great strides, supported, 
as doubtless it is, by the Socialists and what are 
called the Nihilists in that country. In any case 
industry is extending in Russia, and with its develop- 
ment it is inevitable that labour associations will 
strive to find a place. But, there, labour and politics 
are almost sure to go together. 








SHIPBUILDING AND MARINE 
ENGINEERING IN 1898. 
(Continued from page 27.) 
BARROW-IN-FURNESS AND DISTRICT. 


Tue situation at the Naval Construction Works of 
Vickers, Sons, and Maxim, Limited, is more remark- 
able, perhups, for the extent of work in hand than for 
the output, although this exceeds the average for 
several years. Mr, Adamson aims more at prompti- 
tude in delivering a ship than at hurrying forward the 
date of launching, irrespective of the constructive pro- 
gress, and thus, for instance, the battleship Vengeance, 
which will not be launched until March, is in as ad- 
vanced a stage as some of her sisters launched many 
months ago. On the stocks alongside her are two 
armoured cruisers, a Japanese battleship, and several 
smaller vessels ; while in the engineering department 
very extensive additions have been made, not only to 
facilitate high-class marine work, but to enable the com- 
pany to construct all its gun mountings in the engineer- 
ing department at these works. Already splendid pro- 
gress has been made with mcuntings for several Govern- 
ment ships. Occasion has also been taken to substitute 
electric driving for shafts aad belting in the engine- 
shops, and altogether the works are now undoubtedly 
amongst the most efficient as a result of a liberal ex- 
penditure of capital. But we are concerned mostly 
with the year’s production. Here are the totals for 
several years :— 

1892. 1893. 1804. 1895. 1896. 1897. 1898. 
Tons 27,080 19,552 20,656 25,644 14,654 16,122 24,079 
1.H.-P. .. 35,300 31,340 29,550 64,450 34,500 45,800 35,700 
The year’s list includes the first-class cruiser Amphi- 
trite, of 11,000 tons displacement and 18,000 indicated 
horse-power, which is ready for trial. She is sister to 


the Niobe, from the same yard, with which such satis- 





factory results were realised. There are also included 
a fast Channel steamer, the Duke of Cornwall ;* the 
largest cable steamer yet built—the Anglia, of 6514 
tons and 4200 indicated horse-power ; a steam yacht of 
217 tons and 500 indicated horse-power—the third, if 
we mistake not, for the same owner, and a proof of 
satisfaction ; and a merchant steamer, the Clan Fer- 
guson, built on the turret system. The list is thus 
characteristically varied. Two other Clan liners were 
re-engined. 

At Workington, Messrs. R. Williamson and Son 
built four sailing barges and four small steamers, all 
for British owners, the total being 2512 tans, and the 
power of the steamer 2600 indicated horse-power. 
This compares with 3452 tons in 1897, made up mostly 
by one large sailing ship, 1360 tons in 1896, 4648 tons 
in 1895, 830 tons in 1894, 3617 tons in 1893, and 5057 
tons in 1892, the latter the best year in the company’s 
history. Messrs. Ritson and Co., Maryport, buiit two 
small steamers, one for Liverpool, of 165 tons, and the 
other for Dundee, of 373 tons—together 538 tons, as 
compared with a sailing ship of 1860 tons in 1897, four 
of 3612 tons in 1896, 2095 tons in 1895, and 1384 tons 
in 1894, 

THE Mersey. 

The Mersey returns show a decrease, but this is due 
to an exceptional cause. The battleship Glory is still 
in dock where she is being built, although she is very 
far advanced, Messrs. Laird’s intention evidently being 
simply to float her out when she is going off on her 
speed trials, unless the dock is required for another 
battleship before that, for the four new ships will soon 
be given out by the Admiralty. The Mersey total 
is only 4026 tons, the measurement of 15 vessels, 
the largest being a paddle steamer of 1009 tons. 
Messrs. Laird’s return is a fair index, as they are the 
largest contributors to the total. Here are the com- 
parative figures for some years : 


1893. 1894. 1895. 1896. 1897. 1898. 
Tons .. 9,071 4,666 6,882 25,956 8,207 1,329 
LH.-P. .. 15,468 29,380 27,790 91,450 40,150 10,000 


This year’s output included a 30-knot destroyer, the 
Orwell, for the British Navy, a type of boat with 
which the firm have been very successful, as they 
have passed through trial 13 of them in two years, and 
are trying now a 33-knot vessel. They also launched 
a 19-knot paddle steamer, the Princess of Wales, 1009 
tons and 4000 indicated horse-power, for the Irish 
Channel service. Messrs. W. H. Potter and Sons, 
Queen’s Dock, Liverpool, launched a gunboat for the 
British Navy, the Bramble, of 700 tons and 1300 indi- 
cated horse-power, to steam 134 knots. Another of 
the same type, the Britomart, is under construction. 
Both are being engined by Messrs. Fawcett, Preston, 
and Co. ‘The same firm also built a steam yacht, the 
Skipjack, for Sir R. W. Bulkeley, Bart. It is 84 ft. 
long, with 175 indicated horse-power, triple-expansion, 
engines. Messrs. J. Jones and Sons, Brunswick Dock, 
launched 16 small vessels, totalling 1857 tons and 1300 
indicated horse-power ; whereas in the previous year 
they, like Messrs. Potter, had nolaunches. Messrs. 
Jones provided all the sail tonnage on the Mersey, 
864, and all the foreign tonnage, 799 tons. The 
Mersey total was thus 15 vessels of 4026 tons and the 
power 12,775 indicated ogee aehd which compares 
with 8207 tons and 10,150 indicated horse-power in 
1897 ; 25,956 tons and 91,450 indicated horse power in 
1896; but in that year there was a battleship, the 
Mars, and a large number of destroyers included in the 
total. Indeed, as in the case of the Thames, the 
Mersey total fluctuates not with the usual waves of 
rosperity, but with the inclusion or exclusion of a 
arge warship. 
THE HumBeEr. 


The total for the Humber is the largest for several 
years, for not only has the demand for steam trawlers 
been continued, but the Earle Co. include in their list 
a Wilson Atlantic liner of 6890 tons and 5000 indicated 
horse-power—the Cleopatra, of 144 knots speed ; two 
20-knot colonial passenger steamers, Prince George 
and Prince Arthur, of 2040 tons and 6800 indicated 
horse-power ; a third-class cruiser, H.M.S. Prome- 
theus, which, added to two 30-knot destroyers—Bull- 
finch and Dove, a twin-screw tug, a home trading 
ship of 781 tons, and 17 steam fishing-boats, makes a 
total of 17,915 tons and 48,550 indicated horse-power, 
the largest totals yet reached by the firm, exceed- 
ing even 1891 and 1892, when the cruisers Endymion 
and St. George respectively were included. The 
figures are : 


1892. 1893. 1894. 1895. 1806. 1897. 1898. 
Tons 10,691 4,558 12,580 8,310 13,428 4,781 17,915 
LH.-P. .. 18,475 21,110 24,875 11,698 29,185 25,840 48,550 


The machinery included in the total power was not 
all for ships built by the company. In 1897 the 
10,000 indicated horse-power engines of the Dockyard- 
built cruiser Furious were included, and in 1898 
machinery for a 13-knot passenger steamer, and two 
steam trawlers are included. The total by the other 
firms is made up almost entirely of fishing craft there 





* See ENGINEERING, vol. lxvi., page 779. 





were 98 steam trawlers built at Hull, three of the 


Earle boats being for foreign owners. The total 
tonnage produced was 33,958 tons, of which 4365 
tons were sailing boats. This is double the output of 
1897, and 6100 tons more than in 1896, the highest yet 
recorded for the district. The power, too, is much 
greater, due to the Earle Company’s list. It is 69,530 
indicated horse-power against 37,100 indicated horse- 
power in 1897, and 36,915 indicated horse-power in 
1896. The output by the principal firms is shown in 
the accompanying Table : 


Production of Humber Firms. 

















1898. 1897. | 1896. 1895. 
No.| Tons. | I.H.-P. Tons. | Tons. | Tons. 
Earle’sCompany 25 17,915 | 48,55) 4781 13,429 8310 
Cook, Welton, | | 
and Gemmell 35 5,633 10,480 3125 3,276 | 4077 
Cochrane and | | 
Cooper, Ltd... 30 5,489 10,210 3919 4,667 | 3441 
Joseph Scarr .. 16 2,734 | 450 2555 2,190 | 1885 
Ilenry Scarr .. 10 1,525 _ 1075 950 255 
Cottingham | 
Brothers .. 3 270; — 340 240 _ 
Thomas Scott & | 
Co., Limited... 2} 288; 85) 452 | 
Doig & Broadley 3 | 105); — — -- _— 
Watsonand Bird) 8! 896 | _ - _ — 





THE THAMES, 


The output on the Thames, so far as tonnage is 
concerned, excels any previous record, entirely owing 
to the inclusion of two battleships from the Thames 
Iron Works at Blackwall—one for the British Navy, 
the Albion, and the other for the Japanese Govern- 
ment, the Shikishima ; and before proceeding further, 
it may be well to give the totals for some years : 


1893. 1894. 1895. 1896. 1897. 1898. 
Tons 8,235 7,203 6,640 19,€01 6,054 38,294 
LH.-P. .. — 185,000 129,030 137,815 116,301 140,000 


The power includes machinery for vessels sent from 
London for several foreign ships, as well as 51,750 
indicated —l sent for Elswick ships, and 
24,000 indicated horse-power for Dockyard-built ships; 
while the torpedo-boat destroyers launched involved 
high power. The large totals for 1892 and 1896 are 
due to the inclusion, in the former case, of the two 
cruisers Theseus and Grafton, and, in the latter, of 
the Japanese battleship Fuji, all from the Thames 
Tron Works ; but, if we exclude all such sporadic in- 
fluences, the total for the past year has been consider- 
ably above the average. There are included 10 torpedo- 
boat destroyers—four for the British Navy, and the 
others for foreign navies, Germany and Japan being 
amongst the number; three torpedo-boats, seven 
shallow-draught steamers, a steam yacht of 222 tons 
for the Thames Conservancy Board, five paddle 
steamers for Thames traffic, a screw tug, and a caisson 
for South America, which last-named, with barges, 
made up 76 vessels of 1055 tons, not steam. 

The Thames [ron Works and Shipbuilding Com- 
pany, Limited, Blackwall, launched H.M.S. Ocean, of 
13,000 tons gross, 13,500 indicated horse-power, and 
184 knots speed, the Imperial Japanese battleship 
Shikishima, of 14,850 tons gross, 14,500 indicated 
horse - power, and 18 knots speed, three paddle 
steamers, the Cleopatra, Alexandra, and Boadicea, of 
210 tons each and 10 knots speed for the Thames 
Steamboat Company. They are making the engines 
of 1400 indicated horse-power, and the boilers, for 
H.M.SS. Condor and Shearwater, two sloops of war of 
960 tons, the hulls of which are being built at Sheer- 
ness Dockyard. This is a much greater output than 
usual, 

Messrs. Yarrow and Co., Limited, Isle of Dogs, 
Poplar, E., send the following return of vessels built 
at engined by them in 1898 : 


One second-class torpedo-boat (steel) 60 ft. long by 
9 ft. 3 in. beam, speed 20 knots, for foreign service. 

Four first-class torpedo-boats 152 ft. 6 in. long by 
15 ft. 3 in. beam, 8 24 knots, for foreign service. 

Four torpedo-boat destroyers 220 ft. long by 20 ft. 6 in. 
beam, 5) 31 knots, for foreign service. 

Four Yarrow’s patent water-tube boilers for torpedo- 
boats, for the British Admiralty. : 

Six Yarrow’s patent water-tube boilers for torpedo- 
boats, for foreign service. 

Two shallow-draught steel steamers 150 ft. long by 
31 ft. beam, draught 3 ft., speed 12 miles, for foreign 
service. 

One shallow-draught steel steamer 70 ft. long by 10 ft. 
beam, for foreign service. 

One shallow-draught steel steamer 55 ft. long by 11 ft. 
beam, draught 9 in., speed 8 miles, for foreign service. 

One shallow-draught steel steamer 80 ft. by 16 ft. beam, 
draught 15 in., speed 10 miles, for foreign service. 

One shallow-draught steel steamer 60 ft. by 12 ft. beam, 
draught 12 in., speed 9 miles, for foreign service. 

Messrs. Thornycroft have also built their usual quota 
of small craft, the tonnage and power of which are in- 
cluded in the totals. Messrs. R. and H. Green, 
Limited, Blackwall, launched two steam cargo-boats, 
the Excelsior and Sandfly, of 66 tons, with engines of 








Jan. 13, 1899.] 


ENGINEERING. 


61 








115 indicated horse-power, to steam 74 knots, one for 
Messrs. Chaplin and Co., and the other for Messrs. 
Pickford and Co. Both were engined by Messrs. 
John Penn and Sons, Limited. The firm also built 
a twin-screw steam yacht, the Conservator, for the 
Thames Conservancy Board. She is 222 tons yacht 
measurement, with twosets of triple-expansion engines, 
of 440 indicated horse-power, to give a speed of 12 
knots, the machinery being supplied by Messrs. John 
Stewart and Son, Limited, Blackwall. Nineteen 
lighters bring up the firm’s total to much more 
than in the previous year, when they only floated three 
hopper barges. They have on hand a composite light- 
ship forthe Trinity Board, an 800 indicated horse-power 
steel twin-screw tug for the London and India Docks, 
and six lighters. Messrs. G. Rennie and Co., Green- 
wich, launched four steel screw tugs with compound 
engines, a caisson 52 ft. 6 in. by 26 ft. 3 in. deep for 
South America, and 57 steel and iron lighters ; which 
is about the same as in the previous year, excepting 
the caisson. Messrs. John Stewart and Son, Limited, 
Blackwall Iron Works, completed no new vessels, but 
supplied twin-screw compound engines of 600 horse- 
power for the dredger Titus Edrigevitch, for the 
Russian Government, and the machinery for the Con- 
servator, already referred to. New boilers were con- 
structed for a Turkish Government ship, a British 
Government ship (the Sir F. Head), and a privately 
owned vessel (the Roving Monarch). The firm have 
in hand the “‘tripling” of the machinery of a 900-ton 
steamer, a set of new compound engines for a small 
steamer, two new boilers for a paddle tug, and one for 
a 1000-ton steamer. Messrs. Easton, Anderson, and 
Goolden, Limited, Erith, launched no vessel during 
the year. Messrs. Maudsley, Sons, and Field, Lam- 
beth, send an interesting return of the work com- 
pleted or in course of completion, as follow : 


Machinery and Belleville boilers for H.M. first-class 
cruiser Spartiate, 18,000 indicated horse-power; H.M. 
second-class cruiser Gladiator, 10,000 indicated horse- 
power; H.M. battleship Albion, 13,500 indicated horse- 
power; H.M. battleships Irresistible and Venerable, 
18,000 indicated horse-power. 

Belleville boiler work for H.M. second-class cruiser 
Vindictive. 

Parts of the boilers and a considerable amount of 
auxiliary machinery for H.M. first-class battleship Glory. 

Air-compressing and electric light machinery for H.M. 
first-class battleship Vengeance. 

Electric light machinery for H.M. first-class battleship 
Canopus. : 

Air-compressing machinery for H.M. third-class cruiser 
Psyche. 

Auxiliary machinery, including feed pumps, hotwell 

umps, fans and engines, fire and bilge pumps, &c., for 
FM. first-class battleships Formidable, Implacable, and 
London ; H.M. first-class battleship Glory ; H.M. first- 
class cruisers Hogue and Euryalus. 

Belleville boilers and auxiliary machinery for Austrian 
cruiser Buda-Pest, 8500 indicated horse-power ; Austrian 
cruiser Kaiser Karl VI., 12,300 indicated horse-power ; 
Austrian coast defence ship No. 1, 11,900 indicated horse- 
power; Austrian coast defence ship No. II., 11,900 indi- 
cated horse-power. 

The work in hand at Barcelona includes the new 
cruiser Reine Regente, 11,000 indicated horse-power. 

The firm have also a large amount of auxiliary ma- 
chinery, such as feed pumps, hotwell pumps, furnace air- 
pumps, dynamos and engines, boat hoists, air compressors 
and reservoirs, steering engines, ucing valves, sepa- 
rators, filters, steam traps, &c., for British and foreign 
war vessels, not mentioned above. And, in addition to 
the whole of the above, there is constantly a large amount 
of miscellaneous general and repair work passing through 
the shops. 


Messrs. John Penn and Sons, Limited, Greenwich, 
have completed and handed over to the Admiralty the 
7000 indicated horse-power machinery in the 204-knot 
third-class cruiser Pactolus, built at Elswick, and the 
have in hand the machinery for the sister-ship Pomone, 
being completed at Sheerness. They have also in an 
advanced stage the 13,500 indicated horse-power ma- 
chinery for the battleship Goliath, building at 
Chatham, and they completed two sets of compound 
engines of 115 indicated horse-power, for the Excelsior 
and Sandfly, two small cargo boats built by Messrs. 
Green, of Blackwall, and already referred to. The 
firm have, therefore, been more than usually busy. 


OtueR ENGuisu Ports. 


To complete our review it is necessary to note the 
output of the several firms around the coast who have 
added this year in all over 7000 tons to the total for 
the kingdom, mostly in small coasting and fishing 
craft, the number being 151. Only 885 tons of this 
7000 tons is owned abroad, entirely in the colonies. 
One-third of the total is sailing tonnage. We begin 
at the east coast. At Great Yarmouth, Messrs. 
H. Fellows and Son launched five vessels of 287 tons, 
four barges—two for London, one for Rochester, one 
for Yarmouth, and the other for the Admiralty, the 
fifth being a wooden fishing boat locally owned. In 


1897 they only launched a tug and a wherry. Messrs. 
Chambers and Colby, Lowestoft, launched 15 small 
craft of 571 tons—six drifters (herring boats) of 40 


Y | steamers and two sailing vessels of 137 tons. 





tons for Lowestoft, two steam drifters of 43 and 47 
tons and 40 horse-power for Yarmouth, a steam 
drifter of 53 tons and 45 horse-power for Wick, 
four smacks for Lowestoft, a yacht of 27 tons, and 
a lifeboat. On hand there are two lifeboats for 
the Institution, and another steam drifter for Scot- 
land. In 1897 they only launched five boats. Messrs. 
W. H. Orvis and Co., Ipswich, built nothing durin 

the year, but they have two barges on hand, an 

as usual they have a large amount of yacht re- 
pairs for the early spring. Mr. H. Shrimbsall, Ips- 
wich, built five Thames of a total tonnage of 
336 tons, and has on hand three other vessels of the 
same type. Messrs. Forrest and Son, Limited, Wiven- 
hoe, built vessels representing about 800 tons. The 
total included a sleigh boat of 8 tons, and launches, 
barges, pinnaces, small cutters, a whaleboat, and a 
dredger. Twelve were steam craft, the largest of 70 
tons and 250 indicated horse-power, 55 tons and 250 
indicated horse-power, and 35 tons and of 35 indi- 
cated horse-power. The engines totalling 941 indi- 
cated horse-power were all of the compound type. 
Messrs. Stow and Son, Shoreham, completed the 
Reseda, a wood yacht, yawl-rigged, for local owners, 
against a yawl and a cutter in 1897. On hand there 
are two yachts, one of 45 tons and the other of 10 tons. 
Messrs. J. and W. B. Harvey, Littlehampton, built 
two hopper barges of 150 tons each, two lighters of 
40 tons, and a 35-ton lighter. Mr. W. A. Gibbs, 
Brixham, launched seven wooden vessels of 276 
tons—-three fishing vessels of 36 tons, for Rams- 
gate; one of 56 tons, for Lowestoft; a yacht of 
31 tons, for Poole; a yacht of 30 tons, and a fishing 
boat of 51 tons, for Brixham. Messrs. G. and T. 
Smith, Rye, built two sailing trawlers of 31 tons for 
Ramsgate, and two barges for Shoreham, and they 
have on hand two barges, one to carry 190 and the 
— 115 tons. This production is rather less than 
usual, 

Portsmouth, Southampton, and the Solent yards 
have been well employed. At Gosport, Messrs. 
Camper and Nicholson built three vessels of 222 tons 
—the Rubicon, a wooden ketch-rigged yacht of 68 
ton ; the Heartsease, a yawl of 90 tons ; and the Avis, 
a schooner yacht of 64 tons. All the vessels were 
pine Se in Portsmouth. Their output in 1897 was 
only 93tons. They have four vessels of 416 tons in 
hand, At Southampton Messrs. J. G. Fay and Co., 
Limited, built two steam vessels, one a twin-screw 
steamer of 189 tons and 420 indicated horse-power, and 
the other 154 tons and 400 indicated horse-power, 
constructing the engines themselves, and in addition 
eight 100-ton sailing craft, a pontoon of 900 tons, one 
70 and six 90-ton craft. This is a very much larger 
output than usual, and they have undertaken very 
extensive repair work. Messrs. Day and Summers 
have also been busy. Mesers. White Brothers, 
Southampton, launched nine vessels of about 90 tons. 
On hand there are seven similar vessels of 189 tons. 
Messrs. W. White and Sons, Cowes, launched a steam 
yacht of 67 tons and 167 indicated horse-power, and a 
ferry launch of 30 tons and 30 indicated horse-power for 
Cowes ; nine Admiralty steam cutters, with compound 
engines of 252 indicated horse-power, and they sup- 
plied a set of compound engines of 125 horse-power for 
a Gosport-built vessel. They have on hand four new 
steam yachts, &c. Messrs. J. 8. White and Co. built 
eight small steam craft of 290 tons, 1010 horse-power, 
and passed three 27-knot destroyers ‘through their 
trials. There were two steam lifeboats and a sub- 
marine steamer included in the list. In addition, 
several] steam pinnaces were built for the British and 
foreign Governments. Messrs. Sibbick and Co., Cowes, 
completed 15 yachts of roughly 128 tons. On hand 
there are five fast cruisers and six small racing yachts. 

At Dartmouth Messrs. Philip and Son, built a 

ey 
were a 9-miles-an-hour paddle steamer of 26 tons and 
30 indicated horse-power for Salcombe; a screw 
steamer of 68 tons and 150 indicated horse-power 
for Para ; two launches of 18 tons and 70 indicated 
horse-power for the Admiralty, a 52h-ft., 42-ft., and 
32-ft. pionace for the Admiralty. On hand there is a 
large amount of work of a similar class, and several 
important repair jobs. Messrs. wey Brothers, 
Plymouth, launched three vessels of tons and 147 
indicated horse-power—tugboat, of 107.5 tons and 70 
indicated horse-power, for London; tugboat, of 75 tons, 
and 37 indicated horse-power, for London ; and a float- 
ing bridge of 110 tons and 40 indicated horse-power, for 
Felixstowe. On hand, there is a 107-ton vessel. At 
Fowey, Mr. Watty built the Water Witch, a sailing 
yacht of 64 tons; and at Falmouth, Mr. W. H. Lean 
completed a wooden screw tugboat, of 36 tons, and 175 
indicated horse-power, for Cardiff. On hand, there 
are a barge of 50 tons and a steel schooner to carry 
220 tons. Messrs. W. Date and Sons, Kingsbridge, 
Devonshire, launched the Mizpah, a ketch of 54 tons, 
for Plymouth, and the Lady St. John’s, a schooner of 
114 tons, for Salcombe. On hand, there are two 
barges, of 38 tons and 40 tons respectively. 
Two fast cruising yachts of 40 and 10 tons Thames 
measurement respectively, are building at Mr. W. 8. 





Kelly’s yard at Mount Batten. Mr. Isaac Pimblott, 
Dorthwich, completed two 42-ft. barges for shipment 
to Africa, two fresh water tank barges for Senta 
owners, two barges, 42 ft. 8 in., Pray ih and an 
iron tugboat, 50 ft. by 14 ft. by 8 ft. 6 in., for Liver- 
pool. On hand there are five steel grain-elevating barges 
and two galvanised steel barges. Mr. James Kiko, 
Porthleven, launched 11 small sailing vessels of 205 
tons. Ten were fishing boats, ranging from 8 to 36 
tons, for south-coast owners, and one was a pilot 
cutter of 15 tons for Newport (Mon.). On hand 
there is a fishing-boat of 14 tons for Folke- 
stowe. Messrs. Mordey, Carney, and Co., Limited, 
Newport (Mon.), built a tug steamer of 69 tons, and 
150 indicated horse-power for Maryport, a 93-ton 
barge with 75 horse-power engines for London, and 
three barges, one of them for the Para, in Brazil. From 
the Sudbrook yard in Monmouth originally organised 
by the late T. A. Walker, of Manchester Canal fame, 
there were launched five 10-knot steamers, varyin 
between 255 and 445 tons, totalling 1983 tons an 
2160 indicated horse-power. Three were for London 
and two for Manchester. This compares with four 
vessels of 1593 tons and 1600 indicated horse-power 
in 1897. There are building two steam hopper barges 
of about 455 tons. Two vessels of 585 tons were 
launched by Messrs. Allsup and Co., Limited, Preston, 
and.on hand the firm has three steamers of 575 tons 
and 1230 indicated horse-power. In 1897 the firm 
produced 45 tons; in 1896, 728 tons ; and in 1895, 182 
tons. The vessels launched were the Kittiwake, a 
steel wood-sheathed lightship for the Irish Light 
Commissioners, and a twin-screw steamer of 385 tons 
and 700 indicated horse-power for Dunedin. One of 
the vessels in hand is also for New Zealand. 


TRELAND, 


Only two firms make a return from Ireland ; the 
Londonderry establishment long closed is now being 
opened ; and the Queenstown Works which have 
changed hands have confined their attention to repair 
work. But Messrs. Harland and Wolff, and Work- 
man, Clark, and Co., Limited, Belfast, have been very 
busy, and their combined total beats all previous 
records, large as these have been. Their total is 
121,330 tons, the measurement of only sixteen vessels, 
for four of them were over 10,000 tons. This total is 
13,000 tons higher than in 1897, but only 1600 tons 
more than in 1896. The figures we give for the two 
firms separately show how the output compares with 
years antecedent to these. All was steam tonnage, as 
has almost always been the case ; and of the total only 
one vessel of 10,320 tons and 6300 indicated horse- 

wer was for abroad, the Statendam, for Rotterdam. 

his is le8s than in the two preceding years, when 
Hamburg and Japan, as well as Rotterdam, took a 
large ship. Of the other tonnage 73,438 tons were 
for Liverpool, 9832 tons for London, 12,973 tons for 
Glasgow, 6763 tons for Southampton, and 8004 tons 
for Belfast. Taking Messrs. Harland and Wolft’s 
return first the totals compare thus with previous 
years : 
1892. 1893. 1894. 1895. 1896. 1897. 1898. 
Tons .. 68,614 65,660 65,448 58,093 81,316 84,240 67,905 
LH.-P. .. 37,550 41,640 41,800 36,500 61,324 45,850 33,350 
All seven are twin-screw vessels, and it is worth giving 
their tonnage: Afric and Medic, for the White Star, 
of 12,300 tons, with quadruple-compound engines of 
4800 indicated horse-power ; the ew England, for 
Live 1, 11,394 tons, with four-crank triple-com- 
und engines of 7800 indicated horse-power; the 
tatendam, of 10,320 tons and 6300 indicated horse- 
power; the Manhattan, of 8004 tons and 2770 indi- 
cated horse-power ; the Bay State, for Liverpool, of 
6824 tons and 4200 indicated horse-power; and the 
Union liner German, of 6763 tons and 2750 indicated 
horse-power. The latter four had triple-expansion 
engines. Messrs. Workman, Clark, and Co., Limited, 
built nine ships, of 53,475 tons and 32,520 indicated 
horse-power, as compa with eleven. vessels of 
24,743 tons and 16,100 indicated horse-power ; but in 
1896 the total was 38,440 tons; 1895, 43,723 tons; 
1894, 32,453 tons; so that this year is nearly 25 per 
cent. better than the highest total yet recorded. 
There are two Glasgow liners on the list, tw» for 
London, and five for Liverpool. There are three 
over 7000 tons, two between 6000 and 7000 tons, 
and two between 5000 and 6000 tons, one of 4042 
tons, and the ninth of 3147 tons. The Channel 
Dry Docks Shipbuilding and Engineering Company 
have taken over the Queenstown works from 
the Queenstown and Passage Docks Company; but 
no ships have been built, although a large amount 
of repair work has been done. The Spanish destroyer 
Audaz had her bow rebuilt in one of the dry docks, 
just before the war between Spain and America com- 
menced; the dismasted ship Bothnia was entirely 
re-masted and re-rigged ; the twin-screw steam tug 
Condor was also fitted with new boilers; and the 
large passenger steamer Xema, which had been burnt 
out, was fitted for passenger service. A large set of 
sheerlegs have also been supplied to Her Majesty’s 
Devonport Dockyard. The new firm has begun an 
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extensive business in buying damaged vessels and 
repairing them to Lloyd’s classification requirements 
for re-sale, and has completed many vessels in this 
way; among them being the sailing ships Morialta, 
Lord Wolseley, Bothnia, Jessie Stowe, &c., and the 
steamers Klondike, Condor, Vesta, &c. This exten- 
sion of shipping industry in the South of Ireland b 

English capital, and the development of Her Majesty’s 
Haulbowline Dockyard by the Admiralty in Cork 
Harbour, marks a very satisfactory progress for the 
past year. 
(Zo be continued.) 








ON THE ADVANTAGE OF USING HEAVIER 
RAILS FOR RAILWAYS LAID WITH 
FLANGE RAILS. 

By Mr. C. P. SANDBERG. 


THERE is an ever-increasing demand for faster 
travelling and lower rates on railways, and hence it 
is necessary to consider by what means these two 
objects are best to be attained. Lower rates, especially 
for heavy goods, such as iron ore, iron and steel, and 
timber for export, are a necessity if Europe is to be 
able in the future to compete successfully with Ame- 
rica, and this question, therefore, merits serious con- 
sideration. 

American railways have succeeded in reducing their 
freights to a much loner point than Europe, with the 
result that the American export trade threatens to 
ruin the iron and steel industries in many European 
countries, and similar competition will be felt in all 
heavy trades. 

There are many reasons for this difference, for in- 
stance, in the rates, between England and America. 
Their railways are not, in many respects, subject to 
the same conditions. The cost of railway construction 
in England has been three times that of America, and 
most of the — English and European railways 
pay a dividend of from 5 to 10 per cent., whereas the 
American lines rarely pay any dividend at all. To 
ask shareholders in En fish or European railways to 


sacrifice their dividends in order to reduce freights | 


would be out of the question, so an effort must be 
made to obtain that result by some improvement of 
existing conditions of both permanent way and rolling 
stock. 

Cheap freights have been obtained in America by 
heavier trains, distributed on many axles by their bogie 
system of rolling stock. American railways were origi- 
nally built with light rails, as steel was at that time 
dear. They were strengthened by an extra number 
of sleepers, which were cheap, but as wood is getting 
dearer every year and steel cheaper, they have of late 
considerably increased their weight of rail, and will pro- 
bably reduce their number of sleepers in proportion. 

We are practically without bogie rolling stock for 
heavy goods in Europe, and the axle load is con- 
stantly increasing on the present system, rather than 
the type being changed to the bogie rolling stock. 
Consequently the axle load is exceeding the capacity 
of the permanent way, thus raising the cost of main- 
tenance, and so keeping the rate of freights high. As 
an example, take an American steel bogie car for ore 
weighing 124 tons and loading 45 tons with an axle 
load of 14} tons, or a proportion of paying load to 
deadweight of 3.56 (see Railroad Gazette). f this be 
compared with the European truck on three axles, the 
proportion of paying load will be found considerabl 
more, in proportion to the axle load. The English 
roads are strong enough; but how is the strengthening 
of an existing road laid with flange rails to be done in 
the most economical way? There are three ways of 
strengthening a road on which the trattic has increased 
beyond the limits originally calculated for, viz.: 

1. By increasing the number of sleepers under each 
rail, 

2. By the use of baseplates on a road laid with 
flange rails. 

3. By the use of heavier rails. 

To these may be added the use of good stone ballast, 
but this is a question very often of locality. 

By supporting a rail 30 ft. long with fourteen 
sleepers instead of eleven, some slight increase of 
— of road can be obtained, and this plan is fre- 
quently adopted on lines on which the traffic has some- 
what increased, but not in a sufficient proportion to 
justify the first cost of substituting stronger rails, 
With this change only a very small addition could be 
made to the axle load, and a slightly higher speed could 
be run with safety and comfort; but it is, on the 
whole, false economy, as the cost of three sleepers 
per rail at 3s. each is equivalent to increasing the 
weight of the rail 11 lb. per yard. 

The second method of using a baseplate between 
the rail and sleeper has two advantages—firstly, 
to increase the life of the sleeper; and secondly, 


to add to the stability of the road. Although ex- 
pensive, baseplates are often used on the Continent, 
as they have the advantage of being easily and quickly 
applied to the existing light rails that are too weak, 
or to any portion of the road where the conditions of | 














traffic are unusually severe. The average weight of 
baseplates for a road laid with 60-lb. to 80-lb. rails 
is shen 11 lb., at a cost of about 6/. 13s. per ton, 
or 128/. per mile of single road. This extra cost of 
1287. per mile is equivalent to an increase in the 
weight of rail by 22 lb. per yard. It would thus be 
cheaper to raise the weight of the rail by 20 lb. per 
yard, giving a load of 2 tons more per axle, in addi- 
tion to a saving of 50 per cent. in the cost of main- 
tenance. I am, therefore, no longer an advocate of 
strengthening the permanent way by the application 
of baseplates, as it is more costly, and not so effec- 
tive, as exchanging the light rail for a heavier one, 
particularly since my new rail sections have wider 
flanges than any others for the same weight. 


The third plan, of using a heavier rail has, by far, | per y: 


the most effective and permanent advantages over all 
others as a means of ype nt. the strength of a road, 
rendering it capable of carrying safely and cheaply 
the increased traffic, and enabling a reduction of rates 
to be made. 

When steel first began to supersede iron for rails, 
the price was fully three times as high as it is to-day, 
so that there is not now the same economical reason 
for reducing the weight of rail section to a minimum, 
as was the practice in those days. Even now, in the 
construction of some new lines, too much importance 
is still attached to the saving of steel in rails, with 
the result that when the trattic of the country or dis- 
trict increases, the permanent way is found quite 
unequal to the work it has to do. When it is taken 
into account that the worn-out steel rails can now be 
sold for 60 per cent. of the present price of new rails, 
it is true economy to use a heavy section of rail. 

By increasing the weight of rail, say from 60 lb. to 
80 lb. per yard, or 33 per cent., the axle load can be in- 
creased 2 tons, and by means of the stiffer rail with wider 
flange the average life of the sleepers increased, say, 
from 10 to 15 years. For instance, an old 60-lb. flange 
rail had a 4-in. base, whilst my new 80-lb. has a 5}-in. 
base, or 31 per cent. more bearing surface. Taking 
the life of the sleeper for the 60-lb. rail at 10 years, 
its life with the heavier rail would be 13 years. When 
account is also taken of the greater stiffness of the 
80-lb. section, it is fair to assume that the sleepers for 
the new 80-Ib. rails would last 15 years. 

As an example of this, it may be mentioned that the 
extra cost of the increase in the weight of rail from 
70 lb. to 105 lb. per yard on the Belgian State Rail- 
ways laid 10 years ago, is expected to be repaid by the 
increased life of the sleepers. 

With their present short life of wooden sleepers, they 
not only cost a great deal more than the rails, but the 
forests in many countries will shortly be extinct and 
necessitate the going over to the metal permanent 
way. It is therefore absolutely necessary to employ 
every possible means to prolong the life of sleepers by 


| heavier rails with wider flanges, by creosoting the 


sleepers, and by better fastenings. 

Another great saving effected by the use of heavier 
rails is the cost of labour in the maintenance of the 
road, and according to the calculations made on 
American railways and published in the Railroad 
Gazette, December 10, 1897, the cost of rails is only 
8 per cent. of the total cost of a railway, and an 
increase of 30 per cent. in the weight of the rail is 
more than paid for by the decrease in the wages bill 
for keeping up the road. 

In assuming an increase of weight of rail from 60 1b. 
to 80 lb., or 33 per cent., and also assuming a life of 
15 years for the sleeper instead of 10 years, owing to 
the increased stiffness and width of flange of the new 
80-Ib. rail, the oper ie Table shows the annual 
cost per mile of each system. From this Table it 
will be seen that much depends on the cost of 
sleepers, and where timber is expensive the greater 
is the saving by using the heavier rail. Where the 
average cost is 3s. each, there is an annual saving of 
147. 13s. per mile for maintenance of rails and 
sleepers. If to this be added the considerable saving 
in labour required for maintenance, which is only about 
half as much with the heavy rail as with the light 
one, the advantages of using the heavier rails are still 
more evident. 

Now as this increase from 60 1b. to 80 1b. per yard 
will allow of an increase of 2 tons per axle, it follows 
that heavier trains can be run than on the 60-Ib. rail, 
thus considerably reducing also the cost of working 
per train-mile. 

As regards the speed of trains, every year more and 
more is asked for, and to meet this demand with 
safety, a yy road is required ; so that all reasons 
advanced in favour of a heavier track to enable 
freights to be reduced, apply equally to the question 
of higher speed. 

It follows, therefore, that the best way to obtain 
cheaper _— is a strong road, which allows the 
running of heavier trains with a minimum cost of 
maintenance, which latter again is obtained by the 
increase of the weight of the rail, and the adoption of 
the most advantageous rail-section and rail-joint, 
rather than by increasing the number of sleepers or by 
using baseplates. This also applies to railways of 





light and moderately heavy construction, laid with 


rails of from 30 lb. per yard upwards. For these I 
have designed rail-sections with wide bases in the 
same scale, by which an increased axle load of 1 ton 
is — for every increase of 10 lb. per yard in rail 
weight. 

With regard to existing lines, these of course cannot 
discard their light permanent way and rolling stock 
all at once, but can only, in general, go over to the 
strengthened line in the measure renewals are required. 
In some cases it is, however, not only advisable, but 
even necessary for safety to replace the existing light 
permanent way by a heavy one, long before the rails 
are worn out. Take, for instance, the Swedish State 
Railways, which were built and laid with rails 63 lb. 
r yard 40 years ago. Since then the speed and weight 
of rolling stock have doubled; and the price of sleepers 
has also doubled. These rails have been gauged, and in 
the course of 25 years have only worn off 4 in., soas far 
as wear goes, they would probably last another 50 
years ; nevertheless, they are now being replaced by 
rails 81 lb. per yard, because they are too light and 
costly for maintenance of road. The principal main 
lines will be thus strengthened in the course of 
three years’ time, and 40,000 tons are ordered for 
this year’s renewals. To facilitate quick exchange, 
all stations can be left with the old rails, switches, 
and crossings until they are worn out; and ex- 
change take place at first between the signals. The 
light rails taken up will go into branch lines. 
There is now no difficulty in making a good joint 
with steel fishplates, cast or machined, to suit the 
junctions of both sections, and the extra cost per 
joint would not be more than 5s. But for new lines, 
where one has free hands, and especially where a very 
heavy goods traffic may be expected, the principle 
should be most certainly adopted. Where heavy 
traffic and high speed exist the 100-lb., or so-called 
Goliath, rail is no longer considered a maximum rail- 
weight. I have already designed a rail 120 lb. per 
yard, with a 7-in. wide flange; a rail that can be ad- 
vantageously used without baseplates, and will carry 
an axle load of 22 tons. This road will not be more 
expensive than the English 85-lb. bullhead rails with 
chairs, and will give an excellent (and for high speed) 
a good even-running road with an exceptionally cheap 
cost of maintenance. 

At present the times are good, and prices are high 
for ore, iron, and timber; but just as we have seen 
worse times before, we are likely to see such again, 
during which prices must be reduced on the world’s 
markets, and then it will be most essential to be in a 
position to reduce the freights. 

For those who have tied themselves down with a 
weak permanent way, which always requires a greater 
cost of maintenance, and which limits the traffic capa- 
city, the possible reductions of rates can only be very 
small or none, and the strengthening of the line by 
the use of more sleepers or baseplates is more expen- 
sive, as I have already proved, than using a heavier 
rail at the outset. 

I quite admit that the these calculations can only be 
approximate, but the fact still remains, that prices 
have changed of late years, and continue to change, 
timber and labour becoming dearer and steel cheaper. 
Therefore, the sooner railway engineers adapt them- 
selves to use more steel in the form of heavier rails, and 
less timber and labour, the sooner will they reach the 
object of cheaper roads, and consequently cheaper 
freights, as well as safety for higher speeds. 


Comparison of Cost of a Road laid with 80-Lb. Flange 
Rails and Fourteen Sleepers per 30-Ft. Rail, with one 
laid with 60-Lb. Rails, and Fourteen Sleepers per Rail. 














Cost of Main- 
e Original | tenance of Rails 
Rails and Sleepers. Cost per and Sleepers 
Mile. only, per Mile 
per Annum. 
Rails, 60 lb. per yard, at 42. 10s.) £ s. d. £e d, 
per ton with a life of 20 years ..| 424 5 0 21 4 0 
Sleepers, 14 per rail of 30 ft., at 38 
each, with a lifeof10 years ..| 369 12 0 36 19 0 
Total for a road of 60-Ib. rails, and|—————_—-— | 
14 sleepers per rail es +3] ee 37 °O 68 3 0 
Rails, 80 lb. per yard, at 47. 10s. 
per ton, with a life of 30 years ..| 565 14 0 18 17 0 
Sleepers, 14 per 30-ft. rail, at 3s 
each, with a life of 15 years ../ 369 12 0 24 13 0 
Total for a road of 80-lb. rails, and i- 
14 sleepers per rail oe ..1 985 6 0 | 43 10 0 





Increased first outlay with 80-lb. rails, instead of 60-Ib. rails, 
1411. 9s. per mile. 

But the annual saving per mile for maintenance of rails and 
sleepers, by using the heavier rail, is 14/. 13s. 

In addition to this saving a decrease of, say, 50 per cent. of 
the cost of labour for maintenance may be calculated upon. 








_ Pic 1n Germany.—The production of pig in Germany 
in the first ten months of last year amounted to 6,101,717 
tons, as compared with 5,674,487 tons in the correspond- 
ing period of 1897, and 5,263,586 tons in the correspond- 
ing period of 1896. Thomas pig figured in these totals 
for 3,299,399 tons, 2,944,794 tons, and 2,681,724 tons 
respectively. 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompirteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOLFIOATIONS 
UNDER THE ACTS 1888—1888, 
camber of views given in the Specifieation is stated 
Tis ame alls aun ae Geen Oe is 
not iustrated. 


Where inventions are communicated from abroad, the Names, é&c., 
of the Communicators are given in ttal 


ics. 

Specifications may be obtained at the Patent Office Sale 
sg oA 25, Southa: Buildings, Chancery-lane, W.C., at 
the uniform of 8 
The date of the advertisement uf the of @ 
S; Peation @, Se etek ons, avon afer abstract, unless the 
Patent has been sealed, when date of sealing is given. 
Any person may at any time within two Srom the date of 
the advertisement the of @ complete 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


29,116. S. W. Baynes, London. Distribution of 
Electric Energy. [1 Fig.) December 9, 1897.—The object 
of this invention is to regulate the potential of current supplied 
by feeders to a distributing system. The resistance of the feeder 
at full load causing appreciable drop of potential between the 
generating station and the point at which it joins the distributing 
circuit, it has hitherto been usual to generate current at approx!- 
mately the maximum potential required at any given time and 
to provide a resistance or counter potential device which may 
be inserted when the load is small and gradually cut out in 
sections as the load increases. This invention obviates the neces- 
sity of employing an additional resistance or a counter potential 
device by dividing the feeder up into a number of conductors of 
equal or varying conductivity sufficiently insulated one from 
another, that the cross-section of feeder conductor in circuit 
may be readily adjusted by means of a switch or switches so as 
to be proportioned directly to the quantity of current flowing 
deena it or by varying the cross-section of the conductor to 
cause any desired drop or increase of c... at the feeding point 
on the distributing circu't, as may be shown to be required by 
the station voltmeter in connection therewith. 
cember 14, 1898.) 


1687. S. P. Thompson, London. Coherers for 
Electric Signalling. (6 Figs.) January 21, 1898.—Iostead 
of a solitary point contact, or the miscellaneous contacts pro- 
duced with a loose mass of metal filings or particles as heretofore 
in use as coherers, a number of separate contacts arranged 
between conducting wires which are grouped or arranged in series, 
or in parallel, or in some combination of series and parallel group- 
ing, are employed, forming thus groups of light or delicate con- 
tacts. The figures herewith illustrate a multi-contact coherer 


(Accepted De- 









































of this form situated upon a pivoted bar and provided with ad- 
justing screws whereby the bar may be thrown more or less out of 
the perpendicular for the purpose of varying pressure at the points 
of contact between suspended vertical and fixed horizontal wires. 
It is stated that the horizontal wires may be revolved for the pur- 
pose of rendering coherence discontinuous, or other known means, 
such as vibration, or periodic shock communication to the whole 
apparatus, may be used for the same purpose. (Accepted Decem- 
ber 18, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5578. G. F. Dinsmore, Boston, U.S.A. Manufacture 
of Water Gas. [2 Migs.) March 7, 1898.—The object of this 
‘invention is to introduce steam to the generator under such con- 
ditions of temperature and velocity that it may not cool the fuel 
during its conversion into gas. The inventor supplies steam to a 
superheater at a pressure of 1(0 lb. to the square inch, and states 








that at this pressure steam superheated in the coil apparatus de- 
scribed in Patent No. 1310, 1898, and used for production 
continuously for a period of over fifteen hours without admission 
of air to the fuel in the generating chamber increased the tem- 
perature thereof. It is stated that the process is adaptable for 
use with liquid fuel, an arrangement for the purpose being de- 
scribed and illustrated. (Accepted December 21, 1898.) 


22,784. J. B. Lafond, Amplopuis, France. Manu- 
facture of Water Gas. (3 Figs.) October 29, 1898.—This 
is a type of water-gas producer for which many advantages are 
claimed. Air enters the apparatus at R wherein is situated an 
automatic device which regulates the amount of water to be 
introduced in accordance with the quantity of air passing, flow 


the steam produced by water evaporation in the coil situated at 
the base of the bend in the gas conduit, from which mixing 
chamber it then flows through a Pipe shown by dotted lines 
to within the chamber V from which it finds access to the furnace 
through a vertically disposed series of firebars below which is 
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situated a door for the removal of fluid clinker. Fuel is fed by 
means of the usual device, but previous to entering the zone of 
greatest heat it must descend slowly within the furnace, during 
which time its volatile constituents are gradually distilled and 
decomposed. (Accepted December 21, 1898.) 


2453. I. Thorpe, Whitefield, Manchester. Safety 
Device for Gas Conduits. {2 Figs.) January 31, 1898.— 
This invention is designed especially to be used where an explo- 
sive mixture of gases is to be conveyed in pipes, and is for the 
purpose of preventing ‘‘ back-firing.” The device consists of a 








plug formed of a length of wire gauze wound spirally upon a core 
or mandril, and filling the whole diameter of a pipe or chamber 
through which the gas passes. One or more of such plugs is 
interposed between the reservoir or main conduit of the mixed 
gases and the point of ignition. (Accepted December 21, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

22,667. J. Bunimowitsch, Frankfort-on-the-Main. 
Ge . Protect =. and its Appurte- 
nances. [7 igs.| October 28, 1898.—The object of this inven- 
tion is to provide a means of adequately protecting rotating 


shafting together with any dangerous projections which may be 
thereon, without the use of fixed guards. The diagrams illus- 
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trate the principle of the invention as applied in various in- 
stances ; it will be seen that the inventors surround the dangefous 
rotating portions with a lightly constructed permanent guard 
resting on and normally revolving with the said shafting, but 
within which the shafting is free to rotate should anything come 
into contact with and arrest the motion of its shield. (Accepted 
December 21, 1898.) 


22,795. P. Zschille and G. A. Winkler, G. 
Ge: Ball Grinding Machines. 


rmany Gripes) October 
4 (6 Fige. ictober 
29, 1898.—In this apparatus the inner rin; 


a is stationary, while 
the outer ring b and the under bearing ring c rotate in opposite 


produced by constructing the rings a and b segmentally, so as to 
ay a ball race of polygonal form. (Accepted December 21 


21,372, L. E. Harper and C. L. Grohmann, Hartford, 
U.S.A. Grinding {18 Figs.) October 11, 1898. 
—This machine is specially designed for grinding small articles 
of cup-shaped form accurately to templet, and is used for finish- 
ing cups of ball bearings and articles of a similar class. The 
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pattern or templet is designated by the letter P, and is contained 
within the upper portion of the tool slide, which is moved con- 
tinuously back and forth, in a path, in accordance with the shape 
of the said templet, motion being transmitted to it by the pulley 
C. (Accepted December 21, 1898.) 


RAILWAYS AND TRAMWAYS. 


29,049, W. H. K. Bowley, London. Coupling Train 
P [4 Figs.] December 8, 1897.—Into each pipe end to be 
coupled is screwed a nipple B having acollar C behind which is a 
spring D consisting of a circular piece of wire bent into undulations. 
On each nipple is fitted to turn a sleeve E having a handle and at 
each side a recess e tapered at the mouth, and adapted to receive 
a stud F projecting from the other sleeve. Each —_ B has in 
its face a recess containing a ring G of soft metal. When the 
faces of the two nipples B are brought together, the sleeves E 
being in such relative positions that the studs F of the one are 
out of the recesses ¢ of the other, then on turning both sleeves by 





pushing towards each other the handles H, both the studs F of 
each sleeve become engaged in the recesses ¢ of the other sleeve, 
and owing to the taper form of these recesses the two faces G of 
the nipples are drawn forcibly together, making a tight joint. 
At el the side of each recess ¢ has a little prominence which the 
yield of the springs D allows the stud F to pass when the idles 
H are forcibiy pushed together, and the stud ery then engaged 
in the end part e2 of the recess, the two parts of the coupling are 
locked together, so that they cannot be accidentally separated, 
but only upon forcibly pulling the handles H apart. (Accepted 
December 21, 1898.) 


30,067. F. Gandy, Chesterfield, Derby. 
Blocks for Rolling Stock. [3 Figs.)’ December 20, 1897.— 
The brake-block is formed with soft metallic frictional surfaces 
separated by pieces of hard steel which are of dovetail shape in 
transverse section ; these pieces of hard steel are laid ina ial 
mould and the brake-block is cast round them so that the block, 
when cast, has its cast-metal fuce flush or level with the faces of 
the pieces of steel so as to form brake surfaces composed alter- 








directions ; the balls being thrown or caused to bear by centrifugal 
force against the shoulder 1, receive a double rotary movement | 
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which causes every part of their surfaces to be protruded in turn 
through the annular openings between the rings } and c 
which, and in contact with the ex i of the said balls, 
rotates the eccentrically di grinding mom ged or ring r. 
A form of machine is also described which has both rings a and b 





ing through pm S the air then enters the regenerator 
where it is hea y the current of out-going gas, and from 
thence flows into the mixing chamber V when it mingles with 


stationary, the annular shoulder 7» of the outer being 
omitted, a disturbance of the axis of rotation in the baile being 
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nately of soft metal and hard steel. It will be seen that the stee 


pieces in that part of the brake-block which comes against the 
tread of the wheel are tapered towards the wheel flange and are 
80 
most on the rails, that is to say, near to its flange, there is no 
steel in the block to wear the tyre. The steel pieces are so 


sha 
| frend o 


that where the wheel bears the hardest and wears the 


and placed in the brake-block that they act against the 
of the wheel tyre gradually from a point not far from the 
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wheel flange and to the full or greatest extent where the tyre 
does not come in contact with the rail. Hard pieces of steel in 
the brake-block are also shown in the drawings as adapted to 
act upon the flange of the wheel. (Accepted December 21, 1898.) 


22,664. E. M. Munro, H. peesinetl, and H. J. 
Rogers, Bristol. Electric Bonding Tool. (9 /iys.] 
October 28, 1898.—This invention is a grip block for a bond riveter 
of screw or other type, especially designed for employment in 
connection with ‘‘Columbia” bonds used in electrically uniting 
rails of electric tramways. It is intended for use in place of the 
hinged block heretofore employed for the pu e. Fig. 1 is an 
elevation, and Fig. 2 a section, of the principal part of the solid 


Fig.5.[— 
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die, in which a curved chase, shaped to surround the bond, is cut 
in a solid piece of steel or other metal, the angular piece being 
cut out at the lower corner to receive a similarly shaped portion 
(shown in elevation and section in Figs. 3 and 4), which also has 
a semi-circular chase cut vertically therein to partly surround the 
shank of the bond. Fig. 5 shows the two blocks in position around 
a bond, the enclosed part being indicated by dotted lines. (Ac- 
cepted December 21, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


10,517. J. Stumpf, Berlin, Germany. Improvements 
Corliss Gear. (6 Figs.) May 7, 1898.—In this Corliss gear 
the valves are actuated by a crosshead moving in an approxi- 
mately circular path, and receiving its motion from an eccentric 
through a rod pivoted upon a rocking lever. The lower or ex- 
haust valves are attached to the crosshead by an adjustable device 
for the purpose of allowing the angle of lead to be changed if 





























desired, the admission valves being operated through rods, which 
are adapted to be raised or iowered by the action of the governor 
for the purpose of altering the cut-off. It is claimed, among 
other advantages, that this arrangement of gear will allow a 
greater range of cut-off than has hitherto been usual, and that 
the valves may be practically free from load at the moment they 
are moved. (Accepted December 14, 1898.) 


27,088. R. N, Lennox and Lennox, Reynolds, and 
Fyfe. Limited, London. Improvements in Rotar 
Engines. (3 Figs.) November 19, 1897.—The object of this 
invention is to overcome the difficulty which has been hitherto 
experienced in rotary engines of the crescent-chamber type in 
obtaining a steamtight bearing for the end of the vanes upon the 
interior of the cylinder in which they revolve about an eccentric 





axis. The inventors provide the end of the vane which bears upon 
the interior of the cylinder with a rotary jointed packing piece, 
the face of which is cut to the same radius as the cylinder, and 
the pack inserted in the vane in such a manner that it is free to 
rotate. A is bored to the same diameter as B, and then cut 
away, leaving sufficient beyond the centre to prevent B from 
falling out after having been inserted laterally. (Accepted De- 
cember 14, 1898.) 


959. J. J. Royle, Manchester. Steam Traps. [7 
Figs.) January 13, 1898.—The inlet is connected to the steam 











pipe to be drained, and the whole of the trap is first filled up with 


which is afterwards closed with a plug. When the chamber A is 
first filled up the ball-float will rise to the position shown by 
dotted lines, and the valve G will consequently be wide open. 
Any condensed water, therefore, entering through this valve G 
would find its way through the trap via the passage D, the 
auxiliary box B, and through the outlet K. As soon, however, as 
steam arrives it will collect in box A, depress the surface of the 
water, and allow the ball-float I to fall and close, or partially 
close the valve G. The ball closes the valve G to an extent just 
sufficient to pass all the water of condensation, plus sufficient 
steam to keep the oe part of the casing full of steam. Should 
the trap discharge the whole of the water out of the casing A, the 
condensed water in the box B trickling back through E, would 
lift the ball and re-start the action. (Accepted December 21, 1898.) 


2759. J. Butterworth. Pendlebury, Lancs. Me- 
tallic Packing for Piston-Rods. &c. [5 Figs.) February 
8, 1898.—This patent is for improv ts in tion with the 
invention covered by Patent 11,231, 1892. A heavier and closer- 
coiled type of spring is now used than is therein referred to. 
Figs. 1 and 2 represent the packings fixed to a steam cylinder 
cover through which the piston-rod works. The springs Z en- 
circling the metallic blocks are shown close-lapped for the greater 
part of their length, but open at S, where they are screwed into 
each other, and hooked and eyed at H to connect them at their 
other ends. The end springs T fit in holes made to receive them 
in bush Y and press against the washer X which is bored large 
enough to allow of the oscillation of the rod and made to fit the 
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inside of the casing C. The holes in bush Y to receive the springs 
T are made slightly taper so as to allow of a little lateral motion 
of the springs. The washer X is also made with a thin rim as 
shown projecting between the springs T and the rod A. For 
smaller rods and where the use of springs is not advisable the 
b!ocks W and W! are made conical in shape, as shown in Figs. 3 
and 4,andinhalves. The joints between the blocks W as seen at 
O, Fig. 5 in cross-section, arelines drawn tangent to the rod A, 
allowing the blocks to slide on each other as they close on the rod 
to compensate for wear. At least two rings W and W! are used, 
the bases being pegged or otherwise secured as shown at P, Fig. 4, 
so that the joints in the two rings are at right angles as shown in 
dotted lines. (Accepted December 21, 1898.) 


TEXTILE MACHINERY. 


2745. W. B. Hodgetts, Dursley, Gloucester. Felt 

Machinery. [4 Figs.) February 3, 1898.—This 
machine is for the purpose of milling felt across a shrinkage vat, 
and is designed to prevent the irregularities, bucklings, and 
wrinklings in the material, which, it is stated, have wounlly been 
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oat by the “two high” milling rollers (one above the other) 
eretofore employed. In this apparatus three rollers are used in 
the milling proper, while a fourth is carried on a rocking frame, 
and may be lowered upon the felt to keep it in place as it leaves 
the milling rollers. (Accepted December 21, 1898. 


27.785. T. Mallinder, Batley, and W. Greenwood, 
Heckmondwike. Water Filter. [2 Figs.) November %, 
1897. —This filter is designed to be connected to the water supply. 
To the outlet D is affixed a tap for drawing off unfiltered water 
when required. The water to be filtered passes through perfora- 
tions of plate E, under the ball valve F (by means of small passages 
in the valve seating), and through the filtering medium in the 


with filtered water which compresses the air therein. When the 
water is drawn off by the tap of the top chamber, the pressure 
within the bell cover is decreased, and the air thercin expands 
and forces the filtered water in the bottom chamber back through 


Fig.1. 
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thecentral chamber (the valve F lifting and thus giving a free 
passage), carrying with it dirt and impurities which may have 
accumulated at the top of the filtering material, thus being by 
its action self-cleansing each time unfiltered water is drawn. The 
filtered water is drawn off through the outlet tap K at the bottom 
of the filter. (Accepted December 14, 1898.) 


18,049. A. Lutze, Halle-on-the-Saale, Germany. 
Improvements in Lubricators. (2 Figs.) _ August 22, 
1898.—The object of this invention is to provide a lubricator 
whose feed shall be constant irrespective of the he’ght of the 
liquid contained in the cup. The reservoir is provided witha 
central tube which passes through the cover and is screwed into 
the bottom of the reservoir. Within the tube is mounted a 
spring-pressed regulating spindle in the well-known manner. 
The inlet opening for the oil is closed by means of a plug having 





a washer @ to render it airtight, the plug being retained in posi- 
tion by means of a bow F which may be depressed by the nut 
c. The opposite end of the bow presses on a similar plug with 
washer or cushion disc 6. The upper end of the tube is provided 
with orifices d, d, which communicate with the outside air, 
whilst a lower orifice f is provided communicating with the 
interior of the oil reservoir. (Accepted December 14, 1898.) 


229. W.J. Hammond, Knockholt, Kent. Examin- 
ing Submerged Bodies. [3 Figs.) January 4, 1898.—This 
invention allows of visually examining submerged surfaces, and 
consists of a watertight tube apparatus furnished at its lower end 
with means for projecting a powerful beam of light, and provided 
internally with mirrors arranged to reflect the representation of 
the object examined to the opposite end of the tube. As illus- 
trated, the apparatus comprises a tube A furnished at its upper 
end with an eye-piece and lenses, and made in lengths, thus 
being capable of elongation. At the lower end of its vertical por- 
tion is arranged another tube Al, a reflector or mirror being 














placed at an angle of 45 deg. in the junction-piece C. The tube 
Al is built up in sections in a similar manner to the depending 
tube A. The outer extremity of the horizontal tube A! is fur- 
nished with a number of incandescent electric lamps D for illumi- 
nating the submerged surface. The end of the tube A! is sealed 
by means of an outer plate of glass. F isa mirror or reflector 
arranged at right angles to the mirror or reflector in the junction- 
piece C. The inner side of the glass E and the surface of the 
mirror F r tively may be maintained in a clear condition by 
wipers E! and F! operated simultaneously from the deck of the 
vessel or other position whence observation is being conducted. 
(Accepted December 14, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





central chamber and the perforated te to the bottom 





water, an opening being left in the top of the trap for that purpose, 


chamber in which is the bell cover J, which becomes partly filled 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
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THE LORAIN STEEL COMPANY’S 
WORKS, OHIO. 
By Rozsert W. Hunt, Chicago. 
(Concluded from page 7.) 

Fig. 11. The Blooming Mill Heating Pits. — 
The gas-fired soaking pits of the blooming mill 
are in a building 80 ft. by 100 ft.; there are 
two furnaces, each with six holes or pits hold- 
ing four ingots each. The tops of the pits are 
level with the mill floor. he charging and 
drawing of the ingots are performed by two 
overhead Morgan electric cranes. Both can be 
used, but generally one is held in reserve. The 
cranes are of special design, of 52 ft. span. The 
longitudinal and lateral movements are performed 
by electricity ; the gripping of the ingots by the 
tongs is by compressed air, the compressor furnish- 
ing it being driven by electricity. The air and gas 
valves of the furnace are so arranged that the heat 





without shock. Alongside of the table stands a 
5-ton hydraulic crane for handling cobbles, changing 
table rollers, &. A novel and ingenious method 
of changing’rolls has been adopted. In line with 
the centre of the train there stands a car on which 
there is a track, upon which there is a second car, 
the platform of which can be slid forward through 
the first roll housing to the second or further one, 
then resting on projections in each. The roll is 
then lowered upon it, and slid back with the car, 
and so withdrawn endwise through the first housing. 
The operation is controlled by a Yale and Towne 
35-ton electric crane of 60 ft. span, which also 
covers the whole train and the engines. Fig. 12 
gives a view of the front side of the blooming train. 

Fig. 13, page 68. Rear Side of Blooming Mill.— 
Fig. 13 gives a view of the rear side of the blooming 
mill, showing the Yale and Towne travelling crane, 
the blooming rolls, and table with the turning-over 
device. This latter consists of two jaws, each 
handled by separate hydraulic cylinders placed on 





Fic. 11. Ture Broominc Mitt Heatine Pits. 


of each pit is separately controlled, which is of 
great importance when high and low carbon steels 
are being worked at the same time. The pit covers 
are handled by hydraulic power. 

The ingots are brought into one end of the 
furnace-house from the stripper-house, standing 
on the original casting cars. After being heated, 
they are drawn from the pits, and conveyed by 
the travelling crane to the other end of the build- 
ing, and there deposited in a _ swivelled-box, 
mounted on a car running on rails, to the blooming 
rolls table, which stands at right angles to the 
line of furnaces. Fig. 11 gives a view of the travel- 
ling cranes, one of which is shown in the act of 
placing an ingot in the travelling tilting-box to be 
taken to the blooming rolls. 

Fig. 12, page 68. Front Side of Blooming 
Mill.—The blooming mill is a two-high reversing 
38-in. mill, built by Robinson and Rae, Pitts- 
burg, Pa. It is driven by a pair of reversing 
non-condensing engines, built by Messrs. Gallo- 
ways, Manchester, England, with 55 in. diameter, 
and 60 in. stroke, cylinders. The driven roller 
table in front of the first groove in the rolls, 
and on which the ingot is delivered by the 
tilting-box, is shorter than the remainder of 
the table on which the piece rests as it becomes 
elongated. The ingot is placed on the table, by 
an arm on the tilting box becoming engaged with 
4 curved guide in front of the table, and as the 
tilting is performed ‘on an are of a circle equal 
to the diameter of the table rollers, it is deposited 





either side of the table. Both the front and back 
table are driven by Crane reversing engines. The 
levers controlling the operations of the main 
engines, the rolls, the tables, and turning device, 
are located on the same platform, so that the re- 
spective operators are in immediate communication 
with one another. 

At the end of the rear table, and between it and 
the main bloom shear, is placed a Morgan Engi- 
neering Company’s hydraulic shear; the object 
being that when running on small-sized work, say 
4 in. by 4 in. billets, they may be cut in two by it, 
and thus double up the work for the main shear. 
This latter has a capacity of 104 in. by 32 in., and 
was built by Messrs. Long and Allstratter. The 
accessories to this tool have been carefully worked 
out and have many interesting features. As the 
mill produces a variety of sizes, taking care of 
them was quite a complicated mechanical question. 
In doing this the various stops and tables are handled 
by hydraulic cylinders. It is so arranged that billets 
are allowed to drop upon, and be removed by, a con- 
veyor which reaches down into a trench below the 
shear table. Crop-ends fall upon another con- 
veyor, while blooms for rails slide upon cars, which 
stand ready to receive them, being pushed along 
by hydraulic power as they are delivered on them. 
Two 5-ton hydraulic jib cranes are conveniently 
located for assisting the work; and a 5-ton Bement 
and Miles steam hammer flanks the shear for chir- 
ping defective blooms or other work. 

Fig. 14, page 68. Charging Side of Rail Mill Heat- 





ing Furnaces, Rail Mill Department.—Up to the 
present time all the steel has been reheated after 
coming from the blooming mill before being rolled 
into rails ; in fact, this is necessary in rolling girder 
rails, as their difficult sections necessitate hot steel. 
But now that the Lorain Company has taken up 
the manufacture of tee-rails, it has been decided 
to build another blooming mill, locating it directly 
in front of the rail mill rolls, thus permitting of 
direct rolling. When on girder rails the blooms 
will be taken from their new mill to the present 
furnaces, and handled as now. 

The present blooming mill will be kept on billets, 
slabs, and tinplate bars, but can be utilised for 
the rail mill should occasion require. 

Fig. 14 gives a view of the charging side of the 
rail mill furnaces ; showing the electric travelling 
crane and charging apparatus, together with the car 
which carries the blooms from the blooming mill. A 
sign of danger will be observed. This is at a pas- 
sage-way between the furnaces. The heating fur- 
nace building is 271 ft. by 80 ft. span ; it contains 
three furnaces with hearths 33 ft. long by 14 ft. 
wide. There are eight doors on each side. The 
charging on one side and drawing on the other is 
performed by Morgan electric high-speed cranes, 
each of 34 ft. 8 in. span. The blooms are charged 
into one side of the furnaces and drawn from the 
oppositeone. The furnaces are heated by gas. 

ig. 15, page 68. Front Side of Rail Train ; the 
Rail Mill. —The rail mill building proper is 51 ft. by 
250 ft. The train is 28-in. two high reversing, 
divided into two sections, the first consisting of 
two sets of roughing, and the last of one set of 
finishing rolls, each section driven by Galloway 
engines, the roughing being 48 in. by 50 in. and a 
new engine, while the finishing end has the 46 in. 
by 48 in. engine which formerly drove the Moxham 
mill. Both engines are worked condensing, the 48 in. 
by 50 in. by a Davidson, and the 465 in. by 48 in. by 
a Worthington, condenser. On emergency the two 
sections can be coupled together, and be driven 
by either engine. As is well known, typical 
American rail mills are three-high, and driven by 
engines with flywheels, and, of course, running 
continuously in one direction. Experience in roll- 
ing girder rails on the three-high mills of the Cam- 
bria Iron Company, convinced Mr. Moxham that 
for such difficult sections the two-high reversing 
mill would be preferable, particularly as it per- 
mitted the entering of the piece at a slow speed, 
and thus largely obviated the danger of cobbles. 
He, therefore, adopted that style for the Moxham 
mill, and experience there determined its retention 
at the new Lorain plant ; but to make possible a 
greatly increased production, the mill, as already 
stated, was divided into two sections with separate 
engines, thus letting the roughing and finishing 
work be independent of each other. This was 
eminently necessary for long lengths. 

Fig. 15 shows the front side of the rail train ; 
there are power-operated tables on that side, as 
well as the rear of the mill. At present the 
blooms are brought from the heating furnaces on 
power-driven cars, and deposited on the table in 
front of the roughing rolls. When the new bloom- 
ing mill is in operation, and tee-rails produced, 
the blooms will come direct to this table without 
intermediate heating. 

Fig. 16, page 69. Engine on Finishing End and 
Tables on Rear of Train.—A view is given in Fig. 16 
of the 45 in. by 48 in. engines driving the finishing 
rolls, the tables on the rearside of train, and the train 
itself. The tables on both sides are power-driven 
by reversing engines, and controlled by conveniently 
located levers. When finished the rails are carried 
by driven rollers to three saws, which at one 
operation cut into the number of lengths furnished 
by the rolled piece. The rails are passed through 
a cambering machine, and all rails are delivered on 
one of two hot beds of sufficient width for 60-ft. 
rails, and possessing ample room to properly cool 
them on ; they are automatically handled. 

Fig. 17, page 69. Roll-Changing Room, Travel- 
ling Cranes, dc. — One of the radical features 
adopted in the Moxham mill, and continued at 
Lorain, is the changing of the rail rolls by remov- 
ing them and their containing housings, with guider, 
&c., bodily from their position on the shoes, and 
replacing them by other housings, rolls, &c., per- 
fectly adjusted ; so that when fastened to the shoes 
and coupled to the engines, the mill is at once ready 
to work. By this plan a very great saving of time 
is made. 

‘his is the ordinary practice in the mill; in 
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fact, the average for a year is to make a change 
of section in less than 20 minutes. Frequently a 
complete change of the two sets of finishing rolls 
has been made in 31 minutes from the time of roll- 
ing the last rail on the first sets, until the first 
was rolled on the new ones. In line with the 
centre of the rail train the building is extended ; 
commanding this are two 40-ton Morgan electric 
cranes, with 48-ft. span. Fig. 17 gives a view 
of this extension, showing the cranes; one of 
which has suspended a pair of housings, with 
rolls, guards, &., ready to be placed in posi- 
tion ; and the various spare sets of housings and 
rolls ; the rail mill engine and location also being 
shown. Some of these changes require the hand- 
ling of weights almost up to the capacity of the 
cranes. Under commercial conditions, making 
time money, the saving accomplished by the de- 
scribed system will be appreciated as being very 
great. 

Fig. 18, page 69. Automatic Rail-Straightening 
Machine; Rail-Finishing Department.—From each 
of the two hot beds, the rails are carried on power- 
driven rollers into separate straightening sheds— 
each 252 ft. long by 36 ft. span. In each of these are 
placed four automatic rail-straightening machines, 
which are shown in Fig. 18. These have been 
developed in the works of the company, and are 
covered by letters patent owned by them. In fact, 
they are the only such machines in use. Their 
value for straightening girder rails is very great ; 
but in finishing the rail it is sometimes found 
necessary to supplement their work under ordi- 
nary manually operated straightening presses. 
These are located in the 204-ft. by 104-ft. building 
which adjoins the straightening sheds. In this 
building are placed also the necessary drilling 
presses and ending machines. After being finished, 
the rails are delivered sideways on to beds, prepara- 
tory to being loaded on cars for direct shipment, or 
being transferred to the docks for shipment by 
water. 

Splice-Bar Department.—The splice - bar shop, 
with its shears, presses, and punches, is in a 
detached building 80 ft. by 50 ft. 

Fig. 19, page 69. Roll-Turning Shop, Lathes, and 
Stock of Rolls.—Adjoining the rail mill stands a 
brick building, 400 ft. by 50 ft., in which is the 
roll-turning shop, and also, at the extreme end, a 
repair machine shop. In the rail-turning depart- 
ment there are located six rail lathes. The machine 
end is well fitted with the necessary tools of most 
modern pattern. The whole shop is covered by a 
48-ft. span Morgan electric travelling crane. Fig. 19 
gives a view of the rail-turning and storage end of 
this shop, and also affords some idea of the magni- 
tude of investment in rolls necessitated by the 
variation in sections demanded by varying traffic 
requirements, and the individualities of constructing 
and operating engineers. 





FIRE PROTECTION IN EUROPE. 
No. XX. 
By Epwin O. Sacus, Architect. 

Fire Prevention—Seir-Survey—(continued). 

In the preceding article I commenced dealing 
with the subject of ‘‘ Self-Survey,” and I closed by 
quoting some regulations in force in the province 
of Saxony, which gave an idea of the points con- 
sidered important in a rural district where there is 
a mutual insurance fund. In connection with that 
article my attention was called to the advisability 
of here giving, in the form of some notes, particular 

oints which the engineer and manufacturer should 
~ in mind regarding certain special risks. Yet 
though I fully appreciated the practical utility of 
attempting a compilation of this description, I was 
somewhat loth to enter upon so comprehensive a 
chapter, which, if treated in accordance with its 
merits, would soon develop into a pocket-book not 
dissimilar to the insurance manuals at present used 
by many of the fire offices as guides to their agents 
and officials. But after some consideration I have 
now essayed a few such notes, limiting myself, 
however, strictly to works, mills, and manu- 
factories notoriously of a dangerous character; and 
even in the selection which I have made in the 
classes of risks, I have avoided such individual 
cases as that of the oil refinery, the powder mill, 
and similar institutions, which come under specific 
Acts or regulations. It is the attempt to compile 
some notes of this kind and at this point in the 
series, that has caused a delay in the appear- 





ance of this article, and even now I would crave 
the indulgence of the reader, and ask him to take 
my remarks as casual jottings, either made at fires 
that I have attended, from notices, cautions, or 
regulations at different establishments, or from 
such guides to the financial aspect of fire insurance 
as those by Mr. F. A. C. Hare, or F. C. Moore, both 
of whom are well known among underwriters. 


THE Woop WorkeER. 


If we commence with one of those obvious 
hazards, the wood-working establishment, what, 
may I ask, should the owner and his officials bear 
in mind as far as the fire risk is concerned? I do 
not wish to distinguish between the wood-worker 
proper, the saw mill, the planing mill, or the 
moulding factory, but to treat of wood working 
sonerally. 

Quite irrespective of the constructive points 
and the maximum subdivision of the  estab- 
lishment by substantial walls, or so-called fire ‘‘ cut- 
offs,” it is the drying stove, and the firing arrange- 
ments generally that have to be kept in mind in the 
first instance. The drying arrangements are par- 
ticularly dangerous, more especially in the older 
establishments, but where the modern equipment of 
steam or hot-water heating is introduced, it is of 
course lessened. This reminds me that one of the 
favourite methods of the older establishments is to 
use the boiler in order to stack timber on the crest, 
or to form some kind of drying loft over them. 
This method is dangerous in the extreme. 

Then there is the question of the manipulation of 
the sawdust, shavings, and other wood waste. How 
is the sawdust conveyed to the storage receptacle ? 
Is there any possibility of oil from the machinery, 
even in small quantities, i.e., in drops, touching the 
sawdust ? Is the sawdust kept in pits, and if so, 
how are these lined? Are they bone-dry? How 
often is the sawdust swept up? And again, is there 
any chance of oil-drippings getting into the sweep- 
ings? Is there any risk of the oily waste, or oily 
rags used in working the machinery, being thrown 
in with the sawdust and shavings ? 

Then again, a question of considerable import- 
ance is the thickness generally cut, both in mould- 
ings and in boarding. An establishment cutting 
veneers is, of course, more dangerous than one 
where generally heavy scantlings only are cut. 

Quite irrespective of the general floor sweeping, 
there is further the question of cleanliness on the 
walls and ceilings, and in the ducts and openings. 

Cleanliness and the care observed in the storage 
of sawdust proper as distinct from shavings, which 
must again be distinguished from sweepings and oily 
waste, play such an important part in the safety of 
the risk, that they cannot be overrated. 

As far as the lighting of the establishment is 
concerned, every possible effort should be made to 
banish open lights, and, above all, the movable 
gas-bracket, so frequently to be found in these 
establishments. It is well worth while introducing 
electricity, even if a special independent plant is 
required for it. 

As regards fire appliances in the wood-working 
establishment, particular attention should be paid 
to the possibility of bringing a large quantity of 
water at a high pressure to play on an outbreak, as 
a fire in an establishment of this kind must, 
literally, be ‘‘swamped.” The sprinkler is par- 
ticularly adapted for hazards of this description. 

In connection with the wood-working establish- 
ment, the furniture maker and the cabinet maker 
must not be forgotten, especially as regards estab- 
lishments carried on on a large scale. Much— 
one might almost say everything—that refers to 
the ordinary wood-working establishment, holds 
good for these institutions ; but there is the addi- 
tional risk of the ever-present glue-pot, and the 
requirements of the polisher, whilst it is not 
unusual to find upholstery executed on the same 
premises, or even side by side with the cabinet 
department in the furniture-maker’s shop. 

As regards the glue-pot, most energetic super- 
vision is necessary, and the built-in glue stove 
should be advocated. Small portable glue-pots 
generally worked from the nearest gas-bracket by 
flexible tubing, are by no means necessary, and 
where there is electrical current on the premises, 
an ordinary glue stove, combined with some elec- 
trical warming apparatus of a portable character, 


might be recommended. In respect to polishing, | pa 


the risk lies in want of care in the storage and the 
mixing by accident of the polisher’s materials with 
the ordinary sweepings. The risk of combining 





the upholstery materials with those of the polisher 
and wood worker, are too obvious to require 
further comment. 

Another class of establishment to which much of 
what I have said above applies, is a steam packing- 
box establishment, where thin wood boxes are 
turned out in large quantities. Here, however, 
we again have a particular risk in respect to the 
storage, as it is particularly difficult to store the 
completed boxes in large quantities in such amanner 
as to allow of easy inspection, and to prevent the 
- i aecarae of dust and dirt on stock of older 

ates. 


Tue Paper Maker. 


Without going into further detail relating to the 
wood worker, and the allied establishments of this 
class, I would now touch on the trade dealing with 
the manufacture of paper and cardboard, and the 
establishments which put these materials to use, 
What I said as regards subdivision, holds good 
with a hazard of this description, and if possible 
the departments should be separated as much as 
possible ; more particularly the dusting, and cutting 
of rags by machinery, should be isolated from the 
rest of the operation. The storing of rags (more 
particularly rags of the lower es), wants careful 
attention, whilst sizing should not be prepared in 
positions of particular risk. 

It is in the earlier stages in the manufacture of 
paper that the risk of fire has principally to be 
encountered, and the dangerous spontaneous com: 
bustion must not be overlooked, seeing that the 
stock brought in so frequently contains matter that 
in every way facilitates ignition. After the rags 
and stock are in the bleach, the danger diminishes, 
as long as the paper is dried in a sensible manner. 
Where the drying is done by steam pipes, the 
ordinary precautions as to woodwork must, of course, 
be observed. 

Quite irrespective of rags and old paper used in 
the paper mill, attention should be given to the 
straw, esparto, and other vegetable fibre, and the 
isolation of such stock carefully attended to. Re- 
ferring to the sizing, the ingredients used, and any 
special solution of colour, should be carefully 
watched. In the procedure of the establish- 
ment, every effort should be made to keep 
the quantity of material passing through the 
mill at a minimum, by allowing for ample storage 
accommodation in convenient positions. What I 
said as regards fire appliances in connection with 
wood-working establishments holds good, and is 
particularly useful in the sorting and drying rooms. 

In respect to paper-box manufacturers and paper- 
bag makers, I think there is little to add, excepting 
a reminder as tothe glue-pot and the cuttings. 
Perhaps I should add that as far as any machinery 
in making paper or straw is concerned, it is an 
American practice to provide a steam jet in each 
dusting machine to meet the risk of combustion in 
materials passing through the plant. 


THe Iron Worker. 

Having .spoken of the paper mill, I should 
perhaps next in rotation take the cotton mill and 
the woollen mill; but both these I should prefer 
to deal with rm gig at the end more on the 
lines of a special risk. I would hence turn to 
the iron worker, commencing with the foundry. 

As regards general construction of the foundry 
proper, roominess and height are practically the 
chief safeguards, and the absence of woodwork in 
the roof is a factor of safety. Where wood is 
used in the roof, cleanliness is important, and 
the roof should be cleansed down at least once 
a month with a large Turk’s head broom. 

The risk as far as the foundry is concerned, is 
chiefly in the pattern shop and pattern store, 
and though as a matter of fact, founders some- 
times do not regret a fire in the latter, if that 
fire should happen to occur just in that section 
where old and unused models are kept, we must 
remember that, by that curious perversity of 
inanimate objects, it is generally the valuable 
and new model that suffers in a fire, and the loss 
thus accruing, and the inconvenience caused, are 
at times very material. As far as the model shop 
and model store are concerned, all that I have said 
regarding the wood worker, of course applies, 
especially where models are being constantly pre- 
red in largenumbers. As to any special point in 
relation to the models, the question must be 
borne in mind whether painting is being done, and, 
if so, where. And, further, where the so-called 
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founders’ blacking is made. Flasks, by the bye, 
should not be stacked too soon after use, as they 
frequently conceal sparks. ; 

In respect to the machine-maker, the point that 
merits primary attention is that of cleanliness, 
having particular relation to iron filings, lathe 
chips, oily waste, cloths, and packing materials. 
Neither the shop itself, if reasonably built, nor its 
general contents, need be considered of any great 
risk, but the moment that dirt is allowed to accu- 
mulate, the danger is rapidly increased, especially 
as regards the accumulation of metal sawdust and 
waste. This refers, of course, equally to machine- 
shops of all sizes, not forgetting the locomotive 
erecting sheds and the similar larger institutions. 
By banishing the wood roof or wooden gallery, 
by putting the benches on to metal frames, and, in 
fact, banishing inflammable material, little or no 
extra cost is involved, and the risk is reduced to a 
minimum. But even where inflammable materials 
are reduced to a minimum, the reckless or unsuit- 
able accumulation of waste and dirt may cause 
material damage to a machine or two of great value, 
although the extent of the fire may only be a very 
small one. 


THE SHIPBUILDER. 


As far as the shipbuilder is concerned, the risks 
of his individual departments may be considered to 
be dealt with under the headings ‘‘ wood worker,” 
‘“‘founder,” and ‘‘ machine-maker.” And yet the 
risk of the shipbuilder’s establishment is of a very 
particular nature, having special regard to what I 
would term the location and out-of-door risks of 
the establishment. The innumerable shed-like 
structures common to any shipyard, the great 
timber storage and enormous quantities of scaffold- 
ing, are frequently classed almost with those of a 
timber yard. The individual department, such as 
the machine-shop, may be most carefully treated, 
but the wood-working plant adjoining may be of a 
most dangerous character, and may abut on the 
timber store, or stand next to a large scaffolding. 
For establishments of this kind, the only plan is 
to treat the departments individually according to 
their merits ; but above all to isolate the dangerous 
ones, irrespective of cost. The whole of the wood- 
working plant and timber storage should be kept 
distinct, and the model shops and stores similarly. 

The paint store or mill should be similarly dealt 
with. Itis one of those unfortunate circumstances 
as far as fire protection is concerned, that the 
development of some of the larger establishments 
under this class, has made it difficult to obtain the 
necessary isolation, and that frequently large works 
are destroyed, simply from neglect in locating and 
arranging some small saw-mill or naphtha store. 

Next, again, to the question of isolation in works 
of this description, comes the question of cleanli- 
ness, which should be observed without as well as 
within. The dust-bins, waste-stores, and rubbish 
heaps, besides being isolated, should have careful 
attention, and if watchmen are employed, it is the 
question of cleanliness that they should have to 
deal with quite as much as anything else. 

I did not touch on the fire appliances of the iron 
worker, as they are of minor import, but if we have 
such a combination of iron worker and wood worker 
as we find in the shipbuilder’s yard, the fire ap- 
pliance plays an important réle, and should have 
full consideration. I shall deal with the equip- 
ment of larger works on a future occasion, but I 
might as well say here, that as with the other risks 
in the various departments, so it is with the fire 
appliances ; it would be just as out of place to 
instal a set of sprinklers in a machine-shop, as it is 
useful to put them into the saw-mill. 

Before leaving the shipyard, it might be well to 
touch on some of the departments which frequently 
contain, but do not come under the heading of, wood- 
working or iron-working. I would refer to that of 
the sail maker, and the ropery. If possible, the 
rope-walk should be excluded from the shipyard. 
Its hazard is a serious one in itseM, especially 
where tar and pitch are used. Here, cleanliness 
plays an important part, as it does, by the bye, with 
the ship-chandler, who should also employ special 
care and attention in the use of tar and pitch. 

_ Of course in the above notes, as I have already 
indicated, I am precluded from entering into detail, 
but I trust that the items mentioned will already 
give some idea of the points at issue in different 
institutions, and more especially call attention to 
features which, though at first sight unimportant, 
may do so much to insure the safety of a concern 








without the expenditure on its maintenance being 
increased to any perceptible extent. In the next 
article, further classes of works and manufactories 
will be dealt with. 
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(Concluded from page 41.) 
THE VARIATION OF Bett TENSIONS wITH PoWER 
TRANSMITTED. 

THIS paper was by W. S. Aldrich. It was chiefly 
a commentary on one presented previously by Wil- 
fred Lewis, based on experiments made by William 
Sellers and Co. Professor Aldrich claimed that 
these experiments upset the theoretical formulas, 
and then he proceeded to find an empirical formula 
suited to the case, and he illustrated his argument by 
diagrams showing the curves. There was a written 
discussion on this paper by Mr. Lewis, who objected 
to the deductions of Professor Aldrich, and did not 
believe in his deduced law for the varying sum of 
the belt tensions. He said : 

This was a function of the catenary action of the slack 
side of the belt, and no formula could be correct which 
did not take this into account, which would necessarily 
include the distance between the pulleys as a factor. The 
increase of the sum of the tensions with increase of load 
in vertical belts he considered to be due to the probable 
fact that the modulus of elasticity for belts was not con- 
stant, as had been assumed in the old theory, in which 
the sum of the tensions was supposed to be constant. 


Mr. Lewis’ trend was sustained by Mr. Barth, 
who thought there should be experiments made to 
determine the law of the variation of the modulus 
of elasticity of leather and other belting material. 

It had been arranged to go to Elizabethport and 
see the works of the John Stephenson Company, 
but for some reason it was thought best to hear a 
lecture, illustrated by lantern slides, from Mr. 
B. C. Batcheller, on his system of pneumatic tubes 
for postal service. This was followed by a visit 
to the General Post Office, to see what we had 
been hearing about. It cannot be described here ; 
but it suffices to say the machinery worked beauti- 
fully, and the carriers seemed to know as if by 
instinct just what was wanted of them, and where 
they were intended to go, and they went there, 
like Mr. Gilbert’s sailors in the ‘‘ Mantlepiece.” 
‘*Tt was their duty, and they did.” That after- 
noon Mr. Robert Hunt made a most appropriate 
speech (when did that gentleman ever make an 
inappropriate one ?), and unveiled a fine portrait of 
our distinguished Past-President, Mr. John Fritz. 
There was great enthusiasm, for no one stands 
higher as an engineer and a man than Mr. Fritz; 
and, as is usual with such men, he is as modest as 
he is great. That evening the Society attended a 
stereopticon exhibition in the Engineers’ Club, 
and heard some tall stories dealing with the hunt- 
ing of large game in Africa, but no mention was 
made of Fashoda. 


Catoriric PowER OF WEATHERED COAL. 


On Friday came the closing session, and the first 
paper was ‘‘The Calorific Power of Weathered 
Coals,” by R. S. Hale and H. J. Williams. After 
grinding part of the coal fine, and breaking another 
part into lumps about nut size, some of it was 
placed in a tightly sealed jar, and the correspond- 
ing sample exposed to rain and snow for some 
months. The results obtained were tabulated in 
the paper : 


The average result showed that weathering under the 
conditions described, decreases the percentage of carbon, 
hydrogen, and nitrogen; increases the percentage of 
oxygen, and does not materially alter the percentage of 


sulphur. 

The conclusions to be drawn from an examination of 
the results shown are : 

1. That weathering decreases by about 2 
theoretical calorific power, as calculated 
formula. 

2. That weathering decreases by about one-half of 
1 per cent. the actual or true calorific power, as shown by 
the three results obtained with the calorimeter. 

3. That if the results calculated from the above analyses 
are interpolated from Kent’s curve, which is based on the 
per cent. of fixed carbon, as determined by proximate 
analysis, the latter being a more or less variable a 
according’ to the’ age and d of exposure of the aah 
the remarkable result is obtained that the weathering of a 
sample of coal increases the percentage of fixed carbon in 
the combustible, and also increases by about 1 per cent. 
the calorific power of the coal. 

It may be noted that the English form of Dulong’s 
formula, which neglects the term %, but uses oe § 
lower values for the heat of combustion of C and H, 


r cent. the 
y Dulong’s 





would cause the calorific power, as computed, to agree 
more closely with the results obtained with the calorimeter 
than the formula ‘146 C + 620 (H — ¢) + 408.” This is 
especially noticeable when the weathered and unweathered 
samples are compared. In a general way, the results 
show a slight diminution of calorific power in the grades 
of coal examined, directly traceable to weathering. They 
also show that where coals have not been exposed to ox1- 
dation, by weathering or otherwise, there is a reasonably 
close ment between the results calculated by Du- 
long’s formula and those obtained with the bomb calori- 
meter. Last of all, they show that when it is desired to 
compare the respective calorific powers of coals that have 
been altered to a greater or less extent by oxidation with 
those of coals that have not been exposed to the weather, 
the use of Dulong’s formula, or any of its modified forms 
at present in use, as well as the use of Kent’s curve, 
would lead to erroneous conclusions. 

Naturally Mr. Kent defended his curve and said 
all the claims made for it were substantiated but 
one, and then, he said, there was an obvious error 
in the analysis. ‘‘ Your dog killed my sheep yes- 
terday p.M.,” said the angry shepherd. ‘‘ Impos- 
sible,” said the owner. ‘‘In the first place my 
dog was tied up home, for I saw him ; in the second 
place my dog died day before yesterday; and in the 
third place I never had any dog.” 


MecHanics IN MopEeRN BUILDINGS. 


Following the above paper came ‘‘ The Mechani- 
cal Plant of a Modérn Commercial Building,” by W. 
B. Bryan. 

It is very difficult to condense this paper, for it 
was not diffuse at all, though covering fifty-two 
pages of octavo text, and we propose to deal with 
it separately on another occasion. There was a 
great deal of discussion on the paper, but it was not 
of a character to add to Mr. Bryan’s contribution. 
An abstract of his specifications and conditions 
governing his decisions, as well as an analysis 
at some length of the various reasons given for 
certain decisions, would be most valuable, but it 
is impossible to give it here, so we must pass to 
the last paper, called 


EXPERIMENTS ON THE FLow oF STEAM THROUGH 
Pipes, 


by Professor R. C. Carpenter, of Cornell University, 
who is eminently sound on all points but the weight 
of a bicycle. The results of this paper were shown 
in a series of Tables, one of which is given on.the 
next page. ; 

After the reading of a paper on ‘‘ Experiments on ~ 
Flow of Streams from Fire Tivdvente, ” by Charles L. 
Newcourt, which came in too late to be in print, 
the Society took up topical discussions. 

** Does it pay to pickle ordinary castings?” It 
was settled that it did not pay to pickle large cast- 
ings, and a sand blast was considered superior to 
any pickling. Hydrofluoric acid was said to he 
very useful for pickling. 

Some other questions were not discussed ; and 
then came the query : ‘‘ What constitutes a seam- 
less tube ?” and on this, that accomplished engi- 
neer of tests, Mr. Souther, of the Pope Company, 
spoke somewhat as follows : 

‘* A topic for discussion has been placed before 
the Society which, under ordinary circumstances, 
should hardly. require discussion: ‘What con- 
stitutes a seamless tube?’ It is a fact, however, 
that during the last few months this name has 
been applied, by men whose opinions are of great 
value in the manufacturing and scientific worlds, to 
material which should not be put under this head. 
It is doubtful if there is authority, in the shape of 
a dictionary or encyclopredia, that will settle this 
matter finally, and we may be obliged to rely upon 
custom and metallurgy to say whether a tube is 
seamless or not. Assuming that the question is 
one of terminology, let us see what the dictionaries 
say. Under ‘Seamless,’ we find, in all cases, as 
follows: ‘ without a seam.’ 

‘*What are the definitions for ‘Seam’? Con- 
sulting Webster and the ‘Century,’ it is found that 
each gives several definitions, referring particularly 
to cloth, leather, and other fabrics,-which have no 
reference to the present case. Another is also 
given, which seems to hit the case under discus- 
sion. It is ‘Seam: joint, suture, line of union.’ 

‘*From this definition, it appears that no interrup- 
tion of material need exist or be seen in the finished 

roduct. Therefore, relying solely upon termino- 
ogy, a butt or lap-welded tube, or a tube jointed 
in any manner, cannot be properly seamless.” 

‘* Custom points out very plainly exactly what is 
meant by a seamless tube. For many years we 
have been making tubing by various processes of 
rolling a strip about a mandril and welding the 
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FLOW OF STEAM IN PIPES. DELIVERY IN POUNDS PER MINUTE BY PIPES OF GIVEN DIAMETERS AND LENGTHS. 
(AssotuTE Pressure 100 Ls., Drop in Pressure 1 Ls.) 


Calculated by E. C. Sick Es. 
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edges of the strip together. Up to the last 
few months, I have never heard anyone call 
material so made ‘seamless.’ The temptation 
is great to apply the name of a superior article 
to one that is inferior, for trade purposes, but for 
the sake of accuracy, if for no higher motive, we 
should confine ourselves to the distinction dhd 
meaning as applied by common usage to the word 
‘ Seamless.’ 

‘* Examine the process of manufacture of the two 
kinds of tubing which are recognized as being 
seamless or jointed. To make either an ingot is 
cast. The ingot is then rolled to a bloom, the 
bloom to some form of billet or slab, and this, to 
form the welded tube, is rolled into what is known 
as ‘skelp.’ So far this steel is seamless. The 
continuity of the metal has not been interrupted at 
any point, except to cut the steel into pieces small 
enough to handle. From this material known as 
‘skelp,’ either a seamless or a welded tube can be 
made, and right here occur those operations which 
draw a sharp line between the two forms of tube. 
To make a seamless tube this skelp would be cut 
into pieces perhaps 10 in. square ; then by suc- 
cessive cold cupping operations, which in no way 
separate the grain, this sheet of skelp is made;to 
assume the form of a deep, narrow cup, very“*much 
of the proportions of a cartridge shell. The closed 
end of this cup is cut off, and the ‘product is un- 
questionably a seaniless tube, ready to be elongated 
to suit requirements. This tube has never had the 
particles of metal which form its sides separated in 
any way. 

‘From the skelp, to make-a welded tube, the 
operation is entirely different. The long strips of 
steel are heated in a furnace, passed through a die 
and over a mandril, in wuch a manner as to roll it 
up so that its edges nearlytouch. This rolled strip 
is then heated again to a welding heat, and again 
passed through a die and over a mandril, with 
sufficient pressure between them to cause the edges 
to unite and make a weld. This weld may ’be 
absolutely perfect, and it may not. Kven if per- 
fect, the particles of steel forming the walls of the 
tube have been separated, and again united by 
combined heat and pressure. Surely, no one would 
claim that steel is united, under any conditions, as 
well as it is when melted. 


**The walls of the seamless tube were united 














combined pressure and heat, and the junction is 
acknowledged tc be more or less imperfect. The 
most perfect union is visible when examined under 
the microscope under conditions similar to those 
used to study the microstructures of metal. It 
would seem, from this, that a tube cannot be called 
seamless, because the joint is not visible to the 
naked eye. Some joints, united by brazing, are 
exceedingly difticult to locate, but the tube is, 
nevertheless, an imperfectly jointed one, and cer- 
tainly not seamless. 
‘* Still another way is employed to make a seam- 
less tube. The ingot is rolled into the bloom, and 
the bloom into a round, perhaps 3 in. in diameter. 
This round is then cut into short lengths, say, 
12in. to15in. Through the centre of this round, 
a hole is then formed, perhaps by drilling cold, 
erhaps by piercing hot, by one of various methods. 
n any case, the hole is put through the billet with- 
out interrupting the contact between the particles 
of the wall of the tube. The piece is then a seam- 
less tube, ready to be drawn to any desired size. 

‘The Custom House makes a distinction in 
import duties between tubing made by one of these 
processes and another, calling one seamless, and 
another welded or jointed. The Custom House is 
rather a good judge of the proper names for things. 
It therefore seems to me that common usage and 
process of. manufacture draw the line very sharply 
between a seamless and a jointed tube.” 

The next topic: ‘*On how small a Machine Tool 
does it Pay to put an Electric Motor ?” was settled 
on 5 horse-power as a minimum. 

This meeting was then brought to a close by the 
presentation of the gavel by the retiring President 
to Commodore Melville, the newly-elected Presi- 
dent, The usual votes of thanks were made, and 
the meeting adjourned. 








SHIPBUILDING AND MARINE 
ENGINEERING IN 1898. 
(Concluded from page 62.) 

THE Clyde in 1897 suffered more from the stoppage 
of work, due to the engineering strike, than did most 
other districts; and, as we have already pointed out, 
the north-eastern ports have increased their output in 
1898 to a still greater extent than the Clyde, so that 
the Clyde increase is not so satisfactory as that of 


| 
| 


1900 2000 2100 | 2200 | 230) 





678 | 658 | 639 | 622 | 606 | £92 | 578) 566 
812 | 788 | 766 | 745 , 7x6 | 709 | 693) 678 
1000 | 916 895 | 834 854 | &3t 
1124 | 1033 1006 | 982 962 | 940 
1g08 | 196i | 13% | 198 | 185 | May | 1411 | 1087 
| 1307 1278 | 1249 

1569 1529 | 1492 1458 | 1426 

| 2005 1955 | 1908 | 1864 1823 

| 2865 | 2596 | Sire | S016 | soa 


1493 | 1453 1412 | 
170) 1658 1612 
2185 2121 2061 
2820 2759 2665 


they are busier than has ever been the case in the 
history of the industry. This means more than at first 
appears, for although the total work on hand, being 
so much greater than former periods, indicates this 
increased activity, it is sometimes forgotten that there 
are now many more works than was the case ten or 
fifteen years ago. But the work has increased lately 
in greater proportion than the workers, and it is to 
be hoped that it may continue, although in this matter 
doubt must operate. The Clyde total is 473,714 tons, 
the measurement of 339 vessels of various sizes, from 
the racing yacht of a ton or so, to the 1550-ton 
steam yacht Atmah, and from the barge to the 
Orient liner Omrah of 8650 tons, or the cruisers 
Argonaut and Ariadne of 11,000 tons displacement. 
This total tonnage is 132,000 tons more than last 
year, when the output was abnormally low; but 
when compared with 1896, with a record production, 
the increase is only 51,500 tons, so that it seems 
doubtful if the Clyde has done more than made up the 
loss on 1896. The average of 1897-8 is only 407,765 
tons. This is 15,000 tons less than the total of 1896, 
and as the orders were forthcoming there is reason to 
believe that both — might have been as good as 
1896, giving a total at least 30,000 higher for the two 
years. This-is apart altogether from the fact that 
even without a cessation of work due to the strike, 
the overtime, &c., of the past few months might well 
have been needed owing to improved trade, so that 
the figures scarcely justify the belief that the loss has 
been recovered. As a matter of fact, it is scarcely 
ever made “up to the men. The total, however, is 
nearly 70,000 tons above the average over several 


years. 
Included in the total are 44 vessels, which do not 
depend on steam as the propelling power, the tonnage 


of these being 8745 tons, which is a larger proportion 
of the total than in some previous years—18.5 per 


cent. against 16.9 per cent. in 1897,11 per cent. in 
1896, and 10.4 per cent. in 1895. Prior to that, 
however, it was nearer 25 per cent. The total 


of sailing vessels, however, is mostly small vessels, 
barges, and the like, and only includes one over-sea 
commerce carrier, the Inverclyde, of 1634 tons, 
launched by. Messrs. Russell, who used to build 
60,000 tons of sailing ships in a year; but they, 
like others, have turned their attention to the 
building of steamers. The Inverclyde was the only 
sailing ship for over-sea cargo-carrying built in the 
United Kingdom in 1898. Of the steamers there were 
but few that are noteworthy, the great majority were 
of the useful work-a-day cargo type of 9 to 10 knots 
speed, more characteristic perhaps for their great 
capacity than for anything else. Fewer twin-screw 





other districts: but withal the Clyde yards have 





when melted. The walls of the welded tube require 
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steamers were built. If we exclude warships we find 
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only fifteen—the Belfast list included ten. Of large 
liners few were built. The most prominent was the 
Orient steamer Omrah of 8650 tons and 8500 indicated 
horse-power, built by the Fairfield Company, but as 
we report her speed trials in our Launches and Trial 
Trips column this week, there is no need to refer 
further to her here. The Clydebank Company built 
the Russian Volunteer Fleet steamer Moskva of 7300 
tons, which on trial developed 20} knots. We hope, 
however, to illustrate the vessel in a future issue, 
and need not enter into details here. A Roumanian 
mail steamer of 2400 tons by the Fairfield Com- 
any is worth special mention. The ‘ Castle” 
red which have at last adopted the twin-screw, 
have had a 6300-ton steamer, the Braemar Castle, 
from Messrs. Barclay, Curle, and Co., and of the 
others reference must be made to the Isis and Osiris, 
of 1728 tons, and with engines of 7500 horse-power, 
which were built by Messrs. Caird, of Greenock, 
for the P. and O. Company, and have been doing 
splendid service on a new express run between 
Brindisi and Port Said. They perform this voyage 
in 47 hours, which means a speed of 20 knots, a rate 
not attained regularly for so long a run by any vessel 
of corresponding size. These express boats enable 
the large steamers to make a call at Marseilles instead 
of Brindisi, and passengers leaving London at 9 p.m. 
on Fridays, arrive at Port Said on the following 
Tuesday night. Of Channel steamers, also, reference 
should be made to the Vera, built by the Clydebank 
Company for the London and South-Western Com- 
pany’s popular service, and this vessel we hope to 
illustrate soon. 

A word should be said as to the large cargo-carrying 
vessel. We have mentioned the large fast steamers, 
and following close upon them in point of size, are the 
Hamburg-American liner Bengalia, of 8074 tons; the 
Maplemore, of 7777 tons ; and the Collegian, of 7250 
tons; the first by Messrs. Stephen, of Linthouse, and 
the two latter by Messrs. Connell, of Scotstoun. 
Messrs. Scott, of Greenock, launched the Indomeneus, 
of 6700 tons. In all, including warships, there were 
nine vessels over 7000 tons, and four between 6000 and 
7000 tons. The Clyde has been the home of smart paddle 
steamers, but fewer were built last year than usual. 
Messrs. Denny, of Dumbarton, as usual, built a ‘‘ Belle” 
of the Thames; while the Clydebank Company built the 
Juno for the Glasgow and South Western Railway 
Company; and Messrs. Inglis the Kenilworth for the 
North British Company, and two vessels, Princess 
May and Prince George, for service on Loch Lomond. 
From the Renfrew and Paisley yards there has been a 
large output of dredgers and hoppers. In all, 29 
vessels of these types, with a tonnage of 17,522 tons, 
have been pamedl A ig Last year the number was 22, 
and the tonnage 15,930. Barges and lighters, on the 
other hand, show a large decrease, when compared 
with last returns. Last year 48 steam trawlers, 
fleeters, or carriers were built, nearly all of them for 
Hull and Grimsby firms; a year ago the number was 34. 
Messrs. Mackie and Thomson, Govan, have alone turned 
out 40 of these vessels within the twelve months. 

Steam yachts and launches built during the year 
number 16, with a total measurement of 4920 tons, 
being an increase of about 900 tons compared with 
1897. Included in last year’s output was the mag- 
nificent floating palace, the Atmah, of 1550 tons and 
3550 indicated horse-power, built by the Fairfield 
Company for Baron Edmond de Rothschild, Paris. 
Most of the other yachts were for local owners, and 
several of them were of large size. The Clydebank 
Company built the Sheelah for Mr. Donaldson, the 
chairman of the company; Messrs. Connell constructed 
the Calista, of 258 tons, for themselves; Messrs. 
Scott, Greenock, were the builders of a new Greta, of 
383 tons, for Mr. John Scott, C.B., the principal 
partner of this old firm; and Messrs, Stephens, of 
the Calanthe, of 429 tons, for Mr. Alex. Stephen. 
Messrs, Henderson, Meadowside, built a large auxi- 
liary schooner, the Norseman, of 521 tons, for Mr. 
Platt, of Oldham. A large number of racing yachts 
were also built during the yeat, including the schooner 
Rainbow, of 319 tons, by Messrs. Henderson, for Mr. 
C. L. Orr-Ewing, M.P:; the Astrild, 65-footer, by 
Messrs, Inglis, Pointhouse, for Mr. P. M. Inglis, one 
of the i partners; the Forsa, 52-footer, by 
Messrs. Reid, Whiteinch, for Mr. Claud A. Allan; 
and the Senta and Viera, by the well-known Fife of 
Fairlie, 

Of the total tonnage 109,029 tons, or 23 per cent., 
was for foreign owners, as compared with 28.22 per 
cent. in the previous year, 26.7 per cent. in 1896, 33.2 
per cent. in 1895, and 12.5 per cent. in 1894; the pro- 
portion is therefere about an average. Some of this 
eae cannot be classified, as one or two firms have 
th ed to state the port of registry, but this is only 

'e case with barely 10 a cent. of it. Denmark has 
taken 17,754 tons, which is considerably more than in 
any previous year, China owns 14,124 tons, as com- 
— With 4016 tons in the previous year. Germany 
gures on the list for 14,035 tons, Jay for 9895 tons, 
— less than usual; Russia for 8400 tons, including 

© big Volunteer ship already referred to; Norway 


7620 tons, rather more than usual; while the others 
are the South American Republics 3772 tons; Austria- 
Hungary 3357 tons; Roumania 2400 tons ; Sweden 
1578 tons; Holland 181 tons; and the Colonies for the 
satisfactory total of 15,740 tons. 

Of the British-owned tonnage the Clyde owned 
117,904 tons—practically all Glasgow tonnage. This 
makes 37 per cent. of the total, which is rather more 
than in the two preceding years, but still falls short of 
the average; for 1893, 1894, and 1895 it was respec- 
tively 49.2, 60, and48 per cent. The 60 per cent. 
was in a year of great depression, so that it will be 
seen that activity means clients outside of Scotland. 
oma, all Scotland, the proportion was 40 per cent. 
The Clyde sent 14,090 tons to the north-east coast, as 
compared with 11,363 tons in the previous year, while 
the north-east coast builders sent 33,300 tons to Clyde 
owners. London took 91,942 tons, or 28.8 per cent. of 
the total, as compared with 36.5, 39.8, 23.6, and 28.9 
per cent. in the four preceding years; while Liver- 
pool, which is so relatively more liberal to Belfast, 
only took 21.8 per cent., as compared with 22 per cent. ; 
but both years have a higher rate than in the three 
preceding periods. Thus England took in all 58 per 
cent. of the Clyde British-owned tonnage, against 60 
per cent. in the previous year. It is further interest- 
ing to note that the best individual client of the 
Clyde was Messrs. Maclay and McIntyre, Glasgow, 
who took seven vessels of 25,795 tons ; next come the 
British India Steam NavigationCompany, four steamers 
of 21,888 tons; Messrs. Johnstone and Co., Liverpool, 
13,932 tons; the China Navigation Company, 12,024 
tons; the West India and Pacific Company, 18,000 tons ; 
the New Zealand Shipping Company, 12,471 tons; 
Messrs. Elder, Dempster, and Co., Liverpool, 11,859 
tons; the Orient Steam Navigation Company, 8650 
tons ; Messrs. Larrinaga and Co., Liverpool, 8112 tons ; 
the Hamburg-American Line, 8074 tons; and the 
Castle Line, 6300 tons. The Nippon Yusen Kaisha, 
Tokio, which last year headed mi list of customers 
with a total to their credit of nearly 35,000 tons, had 
this year only about one-fifth of that amount of 
tonnage. 

Marine engineers have been very busy ; the increas- 
ing proportion of steam to the total, and the extent 
of warship work make the total power very great. 
The power is almost equal to the tonnage of merchant 
vessels, even when the warships are excluded from the 
computation, whereas on the north-east coast the 
proportion is 0.53 indicated horse-power per ton. This 
suggests a larger number of fast steamers, for with 
such steamers as Isis and Osiris with 4.34 indicated 
horse-power per ton—the most striking result on the 
Clyde list—one can understand the effect of a few high- 
speed steamers. The total power as shown in the 
figures appended is 501,490 indicated horse-power for 
the Clyde, which is 25 per cent. more than last year, 
when work was hampered ; but it is also nearly 50,000 
indicated horse-power more than in the record year of 
1896. The total power for warships included in this 
aggregate is 92,800 indicated horse-power, but to war- 
ships we have referred in a separate article, 


Indicated Horse-Power of Engines. 


1893. 1894. 1895. 1896. 1897. 1898. 
278,445 327,126 352,336 452,889 409,645 541,930 
255,435 297,325 328,450 420,035 375,215 501,490 


Scotland.. 
Clyde 


The output of each firm is given in the Table 
appended, and the firms who do not build ships are 
denoted by an asterisk. The ships for Messrs. Muir 
and Houston’s engines were mostly steam fishing craft 
by Messrs. Mackie and Thomson, Messrs. Scott and 
Sons, Bowling, and the Ailsa Company, but they also 
engined a yacht by the last-named company, and large 
steamers built by Messrs.. J. Shearer and Son, Messrs. 
A. Rodger and Co., and Messrs. Carmichael, McLean, 
and Co. Messrs. Dunsmuir and Jackson’s ships were 
also built on the Clyde. There were 10 of them, 
mostly large vessels. Messrs. Bow, McLachlan, and 
Co.’s_ return is much more varied; it included 
15 sets of paddle engines for China, and 20 sets 
for Clyde screw steamers, and one for a paddle steamer. 
Messrs. D. Rowan and Son include 12 sets for Clyde- 
built ships, varying from 350 to 3300 indicated horse- 

wer. Messrs. Hutson and Son sent one set of 1200 
indicated horse-power for a steamer, the Kilmaho, built 
by Messrs. Priestman, of Sunderland, three sets for 
Inverkeithing steamers, and five to Grangemouth. 
The others—number in all 16 sets—were for Clyde 
vessels. Messrs. Ross and Duncan turned out 31 sets, 
varying from 90 to 1360 indicated horse-power. 
Messrs. Hall-Brown, Buttery, and Co.’s total includes 
11 sets, the largest being 1625 indicated horse-power. 
Messrs. J. G. Kincaid and Co. re-engined two old 
steamers and supplied machinery for 10 new steamers. 
Messrs. Rankin and Blackmore have more work on 
hand than they completed, eight sets of 16,000 indi- 
cated horse-power, against five of 9200 indicated 
horse-power. Messrs. Mackie and Baxter have as 
much work as the year’s production. Messrs. Shanks, 
Anderson, and Co. sent abroad engines for four tugs, 
and a launch, as well as machinery for a coasting 





steamer to Larne, and for two trawlers to Hull, They 


have seven sets of 2800 indicated horse-power on hand, 
Messrs. Lees, Anderson, and Co., engined three vessels, 
and it may be added that Messrs. James Howden and 
Co., who have removed to new premises, have been 


Marine Engine Production of Clyde Firms. 




















| 1898, 1897. 1896. 1895. 
Name of Firm. a | 
I.H.-P. | H.-P. | 1.H.-P. LH.-P. 

Fairfield Company, Limited =a} 74,300 | 39,200 | 35,650 | 35,200 
Clydebank Company, Limited) 72,300 | 55,300 | 50,850 | 50,720 
poamyanton | Sa | om | Ss | 
cottand Co. .. ~ -.| 27, y 
Muir and Houston, Limited* || 22,800 | 20,200 | 20,350 | 11,000 
Caird and Co., Limited .-| 21,400 | 20,000 | 22,500 | 14,200 
Dunsmuir and Jackson* . 21,200 | 22,050 | 14,265 | 19,955 
Bow, McLachlan, and Co.*_ ..| 17,720 5,960 | 12,080 | 4,060 
D. Rowan and Son*... ..| 17,050 | 16,100 | 20,820 | 9,350 
ay = Co., Ltd. . | eye 14,300 7 — 

utson an n* pe ..| 16,000 8,60) | 4,4 6, 
R. Napier and Sons, Limited..| 14,600 10,360 | 10,100 | 5,700 

ndon and Glasgow Com-} 

pany, Limited ..  .._ 18,900 |. 6,050 | 28,150 | 16,800 
Ross and Duncan* gs 13,250 | 7,000 | 10,755 | 8,370 
bree ina ci ho | Leo | Sect | Ho 
. and W. Henderson and Co.) 12, ¥ § 
Lobnitz and Co., Limited ..| 12,580 | 9,325 | 12,850 | 7,890 
Hall-Brown, Buttery, and Co.*| 12,045 | 7,450 | 4,125 | 3,075 
=o a Co.* A a —— — | eae 
. and J. Inglis .. 7 sof an 4 ll 400 
Wm. Simons and Co., Limited| 10,650 | 10,600 | 9,425 | 8,975 
gvesarangere ~) bas | "2am | fas | £2 

lackwood and Gordon x | ’ 
Fleming _ Ferguson 6,800 | 8,300 9,700 12,100 
Macke and Baxter* .. ..| 4,820 1,850 50 — 
D. J. Dunlop and Co. .. _—;.| 3,000 | 1,500 | 5,100 | 4,600 
Campbell and Calderwood* ..| 2,595 840 660 — 
Shanks, Anderson, and Co.* ..| 1,900 | 1,795 a — 
Lees, Anderson, and Co.* ..| 1,630 1,505 _ -_— 
Ritchie, Graham, and Milne ..; 1,605 820 — _ 
Alley and MacLellan... :.| ‘110 | 600 | 4,000 | 2,730 








* These firms do not build ships. 


exceptionally busy, manufacturing fans, &c., for their 
system of forced draught which is being so exten- 
sively adopted. Messrs. Paul, Dumbarton, Napier 
Seetlieen, imited, Caldwell and Co., Limited, and 
others, have been particularly busy with their special 
machinery for all types of vessels. 

Turning now to the individual shipbuilders, we give 
a list with the total tonnage for four years, so that a 
glance at it will show the relative output of the respec- 
tive firms, and the comparative figures for precedin 
years. Such firms as build their engines are included 
in the Table of marine engine production already re- 
ferred to. Messrs. Russell and Co., Port Glasgow, 
are again at the top of the list, with an output of 
13 vessels of 44,551 tons, about the same as in the 
previous year, and 15,000 tons higher than in 1896 
and 1895; but in some previous years, when the 
firm had three yards, their total was sometimes 
over 60,000 tons. This year’s list includes the only 
over-sea cargo-carrying sailing vessel in the king- 
dom, a passenger. and cargo steamer, of 4094 tons, 
and 11 cargo vessels, all, excepting one, of between 
3000 and 4000 tons. Messrs. William Denny Brothers’ 
list of 21 vessels includes six cargo barges, and four 
twin-screw launches. Their vessels, as usual, are 
mostly associated with British India or the Antipodes, 
and there is included a Channel steamer—the Galtee 
More—for the London and North-Western Railway 
Company, for whom they have built several vessels. 
For five or six years they have had a ‘‘ Belle ” steamer ; 
this year it is the Yarmouth Belle, and, as the name 
implies, the Belle Company have now carried their 
popular coast service as far as the Norfolk coast town. 
There are two steamers over 6000 tons, and two over 
5000 tons, and not only is the total nearly up to the 
record, but the firm are unprecedently busy. 

We come now to the Fairfield and the Clydebank 
Companies, who are so often bracketed. Both include 
several warships. The Fairfield Company launched 
and passed through her trials the Argonaut, of 11,000 
tons and 18,000 indicated horse-power. The Hermes 
and Highflyer, second-class cruisers, of 5600 tons and 
10,000 indicated horse-power, have both been launched, 
and the former is almost ready for her trials, while the 
33-knot torpedo-boat destroyer Leven, of 308 tons and 
6000 indicated horse-power, is also preparing for her 
trials. There is in addition the machinery for the 
Pioneer, of 7000 indicated horse-power, building, 
while the merchant vessels are the Orient liner Omrah, 
the yacht Atmah, both already referred to, and the 
Roumanian mail steamer Regele Carol I., of 2400 tons 
and 6500 indicated horse-power. The company also 
re-engined and considerably improved the Arizona for 
the Pacific service, so that their total of 95,108 tons 
and 74,300 indicated horse-power’ is a satisfactory 
year’s work, greatly exceeding the three previous 
years. The yard is well occupied ~7ith new ships, in- 
cluding three armoured cruisers and two Castle Liners. 
The Clydebank have a list of equal importance and 
of greater variety. They launched the Ariadne, also 
of 11,000 tons, and she will begin her trials on Feb- 
ruary 2; the 30-knot torpedo-boat destroyer Kestral ; 
the big Russian Volunteer Fleet ship, fitted with 





Belleville boilers; a beautiful steam yacht; a smart 
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all Scotch-owned, except a Danish vessel of 2497 tons. 
Messrs. Caird and Co.’s output is about the average. 
In addition to the two high-speed P. and O. boats, 
they built two vessels of 5600 tons and 3200 indicated 
horse-power for the West India and Pacific Company. 
Their work on hand includes two fast and one inter- 
mediate P. and O. liner, and two Pacific boats. Two 
of Messrs. Napier’s boats have Japanese names, and 
all four were of moderate speed. The production of 
tonnage and machinery is higher than for some years. 
Messrs. M‘Millan have produced a ‘‘ Sea Serpent,” of 
903 tons, and three large steamers, the total being 
up to the average of recent years. The London 
and Glasgow Company have not such a large total as 








| 1898. 1897. | 1896. | 1895. 
Name of Firm. a a a ad 
| | | 
No.| Tons. Tons. Tons. Tons. 
Russell and OCo., Port! | | 

Glasgow... y .-| 13 | 44,551 | 42,912 | 29,116 | 29,488 
William Denny  and| | | } 

Brothers, Dumbarton | 21 | 35,830 | 25 120 | 32,677 | 35,028 
Fairfield Company, Ltd. | 7 | 35,108 | 10,966 | 29,987 | 23,024 
Clydebank Company, | | } | 

Limited.. .. —_..| 8 | 3,509 | 23,120 | 10,492 | 32,197 
William Hamilton and } 

Co., Port Glasgow ..| 9 | 32,017 | 5,600 | 15,855 | 3,257 
Charles Connell and Co., } | | 

Glasgow.. a’ --| 6 | 29,281 | 27,183 | 40,864 | 24,472 
A. Stephen and Sons,| | | 

Govan .. _.. _—..|_ 5 | 24,418 | 21,879 | 35,185 | 16,731 
D. and W. Henderson | | 

and Co., Partick ..| 8 | 24,208 | 22,387 | 28,081 | 24,504 
Parclay, Curle and Co.,| | | 

Limited, Whiteinch ..| 8 | 20,700 | 5,310 | 25,223 | 15,318 
Scott and Co., Greenock) 9 | 19,307 | 5,450 | 18,633 | 26,406 
A. Rodger and Co., Port | 

Glasgow. . - --| 8 | 17,797 | 15,536 | 11,504 9,813 
Caird and Co., Limited, | | 

Greenock .. «| 4 | 14,677 | 15,824 | 20,812 | 19,415 
R. Napier and Sons, | 

Govan .. eB ..| 4] 14,150 | 13,66) | 12,100 | 6,600 
A. M'‘Millan and Son,} | | 

Limited, Dumbarton..| 4 | 12,510 | 10,826 | 12,459 | 6,560 
London and Glasgow | | 

Compary, Glasgow 3 | 10,997 | 7,864 | 23,221 | 20,440 
R. Duncan and Co., Ltd., | } 

Port Glasgow .. -| 6 | 10,095 | 4,991 | 2,677 2,615 
W. Simons and Co., Ltd., | | 

Renfrew. a ..| 10} 9,850 | 7,370 | 8,260 | 6,60) 
Lobnitz and Co., Ren- 

frw .._.. _..| 17 | 9,887 | 2.822 | 8,479 | 10,961 
John Reid and Co., Ltd., | | | 

Whiteinch .. .| 10] 8,925 | 401 | 5,461 | 3,033 
Carmichael, Maclean, | | | 

andCo., Greenock ..| 11] 7,08t | 5,000 | 126) — 
Mackie and Thomson,| | | 

Govan cil eth 00") Sew 8,157 7,468 | 4,175 
CampbeltownCompany | 4 6,424 4,596 | 4385 3,092 
Ailsa Shipbuilding Com.) | | | 

pany, Troon .. ..| 8| 5,847 | 4,503 | 4,943 | 3,525 
Fleming and Ferguson,| | | 

Limited, Paisley . | 7/ 3,750 | 5,250 | 6,009 | 5,400 
Murdoch and Murray,| | | 

Port Glasgow .. --| 8] 857] 2668 | 39298] 710 
A.and J. Inglis, Glasgow] 6 | 3,475 | 2,420 5,033 | 8,482 
D. J. Dunlop and Co.,| | | 

Port Glasgow .. --| 2] 2,609 | 1,050 | 3,010 | 5,020 
Scott and Sons, Bowling) 5 | 2,482 | 2,269 2,517 | 2,150 
Blackwood and Gordon, | | } 

Port Glasgow .. -.| 3] 2,422 | 1,278 | 2,425 | 1,86 
Irvine Company, Irvine 8 2150; — be mine 
Alley and  Maclellan,| | | 

Glasgow.. ee of 22] OS 7,116 | 3,300 1,856 
John Shearer and Son, | | 

Glasgow. . < seal Tae 2,031 1,576 692 375 
S. McKnight and Co,}| | 

Limited, Ayr .. ..| 3 1,933 | 823 620 820 
Ritchie, Graham, and | 

Milne, Whiteinch .| 14 1,825 | 1,593 | 451 
John Fullerton and Co., | 

Paisley .. - on 1,685 1,821 1,864 | 1,011 
Chalmers and McKivett, | | 

Govan .. és 11 1,437 | 725 | 21) 

J. McArthur and Co., 

Paisley .. ws wae 1,216 1,555 536 | 542 
T. B. Seath and Co., 

Rutherglen... A i 375 605 687 
William Fife and Son | | 

Fairlie .. a i 169 | 179) 14 156 
D. M. Cumming, Glas 

gow ne fe oa 168 691 — 
J. and J, Hay, Limited, | | 

Kirkintilloch .. my he | 100 | 220; 210 310 
Napier, Shanks, and Co. 

ee ss a. al — | 17,865 | 1,861 | 1,793 


\ | 
* Firm reconstructed and work resumed. 


usual; but what Mr. Shepherd’s work lacks in volume 
is made up in importance. Their list includes a big 
liner, the second-class cruiser Hyacinth, of 5600 
tons and 10,000 indicated horse- power, and the 
gunboat Dwarf, of 700 tons and 1300 indicated horse- 
power. They have on hand another gunboat, two Ad- 
miralty tugboats, and two 4700-ton steamers. Messrs. 
R. Duncan and Co , Limited, have reached their old 
high place on the list, and as to Messrs. Simons and 
Messrs. Lobnitz, of Renfrew, they have been busier 
than usual with dredging craft, but Messrs. Fleming 
and Ferguson’s return indicates a decrease. Messrs. 
John Reid and Co., built two 2800-ton vessels for 
MacLay and M’Intyre, and a third for Valparaiso, 
their other vessel being small. Their output is the 


highest by far since they went to the Whiteinch yard. 
Messrs. Carmichael, McLean, and Co. have also been 
busier than in any year since they commenced opera- 





Four of the larger vessels were for foreign 
owners. Messrs. Mackie and Thomson’s 40 vessels 
were entirely steam oe or kindred craft. All 
four vessels by the Campbeltown Company were for 
foreign owners. The Ailsa Company’s vessels varied 
from 299 tons to 1059 tons, and were mostly for coast- 
ing traffic. Their total is rather above the average. 
Messrs. Murdoch and Murray include two pilot boats 
for the Mersey, which we illustrated at the time they 
were completed, three boats for the Amazon, and 
three for coasting. Their total is about an average. 
Messrs. A. and J. Inglis built two successful Channel 
steamers of 1280 tons and 3200 indicated horse-power 
for Messrs. G. and J. Burns, which run the mail 
service from Dublin to the Clyde, a North British 
Railway Clyde paddle steamer, two Loch Lomond 
passenger paddle boats, and a composite cutter. 
Engines for two other vessels are included in the total 
of 10,800 indicated horse-power ; but without them 
the power is 2? units per ton. Oneof Messrs. Dunlop’s 
vessels was a 400-ton towing steamer for the — 
and the other a passenger and cargo steamer for 
Hong Kong. As regards the other firms, we regret 
that want of space forbids our referring in detail to 
their work, of which they have so kindly sent us in- 
formation. The totals are given in the Table. 


tions. 


OrueER Scorcu Ports. 


Firms in other parts of Scotland produced 48,665 
tons, which, while rather more than in some preced- 
ing years is 20,000 tons less than in 1892; but 
generally the firms are well occupied now. With the ex- 
ception of a number of barges totalling 200-ton vessels, 
all were steam craft, and a larger proportion than 
usual were for foreign owners—23,047 tons, or 47.5 

r cent., against 20.52 per cent. in the previous year. 
‘here were 19 trawlers, included amongst the 98 
vessels launched, and the largest vessel was the 
Cathay, built by Messrs. Ramage and Ferguson, 
Leith, for foreign owners. There were three others 
of about 2000 tons, one by the Grangemouth 
Company, and the two by Messrs. Gourlay Brothers 
and Co. Messrs. Ramage and Ferguson, as _ usual, 
top the Forth list with a total of 10,267 tons, 
which, as shown in the Table, is much above 

revious years. The cargo steamer Cathay, for 
Jenmark, is said to be the largest steamer ever con- 
structed in Leith. The Grangemouth Dockyard Com- 
pany launched seven vessels of 8050 tons. This is a 
great increase from the previous year. The company 
have four vessels to build next year, two of them being 
oil-carrying steamers. The vessels launched varied 
from 750 to 2000 tons, and were of 9 to 10 knots speed. 
The Inverkeithing tonnage is made up of five steam 
trawlers and an auxiliary fishing-boat of 383 tons for 
Denmark. Among the vessels put out by Messrs. 
Hawthorns and Co., Limited, were two Government 
steamers, the Sir Edwin Markham and the Sir Henry 
Anderson. The firm have also on the stocks a twin- 
screw steamer for the Northern Lighthouse Board. 
The firm have also fitted new machinery to the trawler 
La Hague, built by Messrs. Cochrane and Cooper, of 
Grimsby, for Belgian owners, the engines being triple- 
expansion, indicating 350 horse-power; also new 
machinery for the passenger steamer Countess, of 
Breadalbane, running on Loch Awe, indicating 
over 200 horse-power. Messrs. 8. and H. Morton 
and Co. have been fairly well employed during 
the year with 4 repairs. In particular they fitted 
new engines and boilers on board the steamer Anglia, 
belonging to Messrs. George Gibson and Co., Leith, 
entirely reconstructing the internal arrangements and 
fittings of the hull and cabin. They also lengthened 
and repaired the large steam dredger Walter Bibby, 
which sunk in Leith Harbour, and was afterwards 
raised, fitting new boilers on board, and generally 
overhauling all the machinery. The firm have also 
just completed extensive repairs to the Leith steamer 
Buda, belonging to Messrs. . pom Currie and Co., the 
vessel having recently been ashore at Montrose. 
Throughout the year Messrs. John Cran and Co. have 
completed six sets of engines : For shipment, Australia, 
one set of compound surface-condensing engines, 160 
indicated horse-power ; for British Admiralty, four 
sets of launch engines, 100 indicated horse-power ; for 
Hull owners, one set of triple engines, 420 indicated 
horse-power. The firm have also in progress six sets 
of engines for trawlers. Messrs. Menzies and Co. 
have been busily employed with repairing and engi- 
neering and boiler work. During the year they over- 
hauled H.M.S. Caledonia at Queensferry, and carried 
out extensive repairs on H.M.S. Redwing, besides 
executing a contract for boats for the Admiralty. 

On the Forth there were launched 31 vessels of 
26,264 tons, as compared with 30 of 13,235 tons last 
year. All were steamers. 

At Dundee the output, while much higher than 
in recent years, is far short of 1892. The total is 
23 vessels of 14,340 tons, whereas in 1892 the total 
was 22,299 tons; but this was exceptionally high. 
Messrs. Gourlay Brothers and Co. launched three 
vessels for Helsingfors, one for Leith, and the other 
for London, the tonnage varying between 647 and 2050 





tons. The machinery was all constructed by the firm, 
and in addition they constructed engines for a paddle 
steamer belonging to the Northern Lighthouse Com- 
missioners. All the five vessels built by the Caledon 
Company were for British owners, and they varied 
between 800 and 1450 tons, the total being 6232 tons, 
which is higher than in the previous years. The 
Dundee Company launched five trawlers, six barges, 
and a small steamer, the total being about the same as 
in the previous year. 

The Aberdeen output is higher than in any previous 
year, being 28 vessels of 7459 tons. These were for 
the most part steam trawlers, and the totals for the 
three firms are given in the appended Table : 

Shipbuilding on the East Coast of Scotland. 








1898. 1897. | 1896. 
| 
Name of Firm. |—— 
INo. Tons. | I.H.-P. | Tons. | Tons. 
Forth. 
Ramage and Ferguson, | 
Leith ae ai 2) pa 995* 4543 | 2101 
Grangemouth Company 7 8,050 5350 2907 | 1008 
Scott and Co., Kinghorn) 4 6,022 5100 3685 | 3386 
Cumming and Ellis, In- 
verkeithing .. --| 6 1,201 | 2070 1170 1100 
Hawthornsand Co.,Leith) 7 994 2600 930 1125 
8. and H. Morton and 
Co, Leith .. .j/—); — 550 | 15°of | — 
Cran andCo., Leith ... 6 — 680 1750t |  — 
Menzies and Co., Leith... — _ ac | ila 
Dundee. | 
Gourlay BrothersandCo.| 5 6,700 1807* 7644 | 2764 
Caledon Company 6 | 6,232 7150 4162 | 12C0 
Dundee Company -.| 12 | 1,308 | 3200 1318 | 390 
Aberdeen. | 
Hall, Russell, and Co. ..| 9 4,080 4890 8795 2992 
A. Halland Co. .. ool V1 Gas 2800 794 875 
J. Duthie, Sons, and Co.! 12 | 2,154 8880 760 1202 











* Nominal horse-power. + Indicated horse-power. 


Messrs. Forbes and Birnie, Peterhead, launched 14 
vessels of an aggregate tonnage of 296; twelve fishing 
luggers, ranging from 12 to 50 tons; and two barges of 
10 tons for the Goverment. Mr. James Weatherhead, 
of Eyemouth, built six carvel-built fishing boats, from 
40 to 85 tons, for Berwick owners. 








LIGHT RAILWAYS IN FRANCE. 

Tue facilities that have recently been afforded in 
this country for the construction of light railways, to 
serve as feeders to main lines, and provide means of 
communication in isolated districts, render what has 
been done in France under the best conditions, of 
special interest, and the subsidiary system affiliated 
tothat of the Western Railway of France, and de- 
signed to serve a somewhat remote part of Brittany, 
may be taken as a good example. We are indebted to 
M. J. Morandiére, the Engineer of Matériel and Trac- 
tion to the Western of France Railway Company, and 
to M. Hosemann, Secretary of the Société Générale 
des Chemins de fer Economiques, for the following in- 
formation and accompanying illustrations. The 
auxiliary system in question has been constructed 
under somewhat special conditions. The Western 
Railway Company obtained the concession of the 
lines, in fact, for a whole network of light railways in 
the district, of a metre gauge ; but the work has been 
carried out by the cheap railway construction com- 
pany mentioned above. The lines serve the central 
portion of Brittany, a region which, prior to their 
completion, was entirely isolated from all railway 
communication.: Having its centre at Carhaix 
in the heart of the Breton peninsula, the new réseau 
has established a double means of communication, 
(skirting the northern coast of the peninsula), between 
the main lines of the Western Railway system from 
Paris to Brest, and a second line making connection 
from Paris to Brest by way of Nantes, which branches 
from the Orleans Railway system and follows the 
southern coast of Brittany ; another line of the new 
réseau forms a longitudinal communication parallel 
to the two coast lines, following the central ridge of 
the Brittany district, and putting Rennes into direct 
communication with the extremity of the peninsula. 
These various narrow-gauge lines connect at several 
points with the main railways of the Western Rail- 
way system, the principal junction being at Guim- 
gamp; they extend as far as Paimpol, crossing the 
ordinary tracks of the Western Ruilway Company. 
The country traversed is a very poor one, largely con- 
sisting of sand dunes, sometimes of arid rock, and some- 
times through hilly, almost mountainous, districts. It 
is true that the altitudes reached are insignificant, the 
height of the Carhaix station, which is the centre of the 
réseau, being only 140 metres above the sea level, from 
which the narrow-guage system commences ; but to 
arrive at Carhaix it has to traverse a steep and 
abrupt country to heights of 300 or 400 metres, in- 
volving the adoption of severe gradients, while the 
gorges and crevasses in this inhospitable region are 
very numerous, and have called for the construction 
of many bridges and viaducts. In fact, they may be 
considered as mountain railways on a small scale, 
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with the characteristic difficulties of this class of 
railway construction, and possessing, as attractions 
for the tourist, the various charms of such country, 
also ona smallscale. For this reason the construction 
works, though, as we have said, very numerous, and 
important when the nature of the lines is considered, 
are relatively small, the most considerable being a 
viaduct on the line from Guimgamp to Paimpol, a 
work with six arches, across a ravine 99 metres long ; 
this work presents, however, the peculiarity of being 
on a grade of 1 in 50, and with a curve of 650 ft. 
radius. For working these little railways on which 
the gradients are so numerous and steep, and on which 
comparatively heavy loads have to be hauled, quite a 
special class of locomotives was required ; this stock 
was designed, and is owned by, the Western Railway 
Company. ae , 

The standard type of locomotive is designed to haul 
trains weighing 40 or 50 tons at a speed of from 25 to 
32 miles an hour, up gradients of 1 in 50, round curves 
of 500 ft. radius, and on rails weighing 50.4 lb. per 


Fig.J0 











Firebox: 

Height in front... en .. 1,260 m. (49.60 in.) 
” at back... ois ... 1.160 ,, (4566 ,, ) 
Inside length, top es a, ee 8 
” 99 bottom .. ... 1.052 ,, (42.42 ,, ) 
»» Width, top Se ee ee ke 
* »» _ bottom ... 652 ., (25.67 ,, ) 

Thickness of side plates .  C., (ian) 

9 tube plates sco sce. QU sa 


Firebox Shell: 


Outside length ... 1.200 m. (47.24 in.) 


~ ete... ee eee) 
+ » bottom as6)! es) Cee aa 3 
Height, in front aia .. LO,,. (GEST, ) 
at back «os Se re.) 
Thickness of plates... «ss «© OLB as (47 mm.) 
Steel Tubes : 
Number ... ea ses a 
Outside diameter or ..- 045 m. (1.77 in.) 


Inside 61,, 





ee a oes: + OME act. ) 
Length between tube plates... 2.650 m. (8 ft. 8.34 in.) 


. Carriage shed. 

. Washing shed. 

. Passenger platform. 

- Goods platform. 

Goods shed. 

Arrival platform for Morlaix. 


= 


The most interesting station is that of Carhaix, 
shown in plan Fig. 20; it is, as we have already said, 
the centre of the narrow-gauge réseau. With the help 
of the following references, the arrangement of this 
station will be understood. 


Carhaix Station. 


Fitting and repair shops, locomotive shed, offices, 
Stores, painting shop, offices. 

Open platform. 

Goods shed. 

Passenger platform. 

Carriage shed. 


Station Building (Fig. 21). 
Vestibule. 
. Ticket- office. 
Luggage. 
Waiting room. 
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” Pei ie rs 
Po \ \ Ba ; mr! 1 
— ane ™._D-7, ee TE Pee 
WSC, ie 
le 2,050--------- - 
yard. Sixteen tank engines of this type were re- | Heating Surface: It will be seen that all the various requirements of 
quired to work the traffic; they were designed by Firebox ... 4.260 sq. m. traffic, both passengers and goods, are as carefully 
M. J. Morandiére, under the direction of M. Clerault, (45.8 sq. ft.) considered as on a line of the first importance. We 
Engineer-in-Chief of Matérie/ and Traction. Some of Tubes... = rs eq. ft.) may add that the rolling stock possesses no features 
the engines were built by the Société Alsaciénne des (Ese on. ft. of special interest. 
. : . Total: ....; ae Sc ane 33.610 sq. m. 
Constructions Mecaniques, at Belfort ; the remainder 
f (361.6 sq. ft.) 
came from the works of the Société Franco-Belge at | pojze,- 


Raismes, in the fs gone: of the Nord. We publish 
a two-page plate of one of the locomotives, together 
with further details on page 73; it is a six-wheeled 
outside cylinder engine with a two-wheeled truck in 
front and four coupled wheels, the rear pair being 
on the driving axle; the water tanks are placed on 
each side of the boiler, and the coal tank is at the 
back. 

The general arrangement of the engine is shown by 
Figs. 1 to 5 on the two-page plate, and Figs. 6 to 18 
on page 73 are various details. Of these, Figs. 6 to 9 
illustrate the construction of the two-wheeled truck 
which it will be seen is linked back to one of the trans- 
verse frames, while the forward part is attached to 
the front cross-frame by two links that tend to keep 
the truck in a central position. Figs. 6 and 9 show 
the manner in which the front end of the boiler is 
carried on the truck frame by means of a roller rest- 
ing on a bearing plate with two inclined planes, so 
that in rounding curves the boiler, if displaced, comes 
back to the central position. Fig. 10 is an enlarged 
view of the outside cylinder and driving motion, and 
Figs. 11 to 18 are various details. The axles are of 
steel with iron wheels, 1.220 metre (48.03 in.) in 
agg and steel tyres 5 centimetres (1.97 in.) 
thick. 

The following are some of the leading particulars of 
these locomotives : 


Distance between side frames .840 m. (33.08 in.) 
Thickness of side frames... .018 m. (.71 in ) 
Width over all ... re ... 2.350 m. (8 ft. 8.52 in.) 
Length over all... uy Sis WOOO 9h EO wy EEE 55) 
Distance between first and 

secondaxles ...  ... ... 1.850 m, (72.84 in.) 
Distance between second and 


third axles = ... 2.050 m. (6 ft. 8.71 in.) 
Extreme distance between 
axles ... 3.900 m, (12 ft. 9.54 in.) 


Diameter of front wheels... .720 m, (28.35 in.) 
ne coupled wheels ... 1.220 ,, (48.03 ,, ) 
The boiler is of iron and the firebox of copper ; the 
following are the chief particulars : 


we : 
uength .., tee a ... 1.052 m, (41.42 in.) 
Width ... x & oa (OUR 5 (BOTs, ) 


Surface... Bs ... 0.660sq. m. (7.37 sq. ft ) 


11 kilogs. (156.5 Ib. 
per sq. in.) 

Internal diameter... ..- 900 m. (35.43 in.) 

Length of cylindrical portion = » (8 ft. 4.4 in.) 


Working pressure 


Thickness of plates... : »» (.43 in.) 
Inside length of smokebox .... .724 ,, (28.5 in.) 
», . diameter of smokebox .900 ,, (35.43 in.) 
Thickness of tube plate soe «016 ,, (.63 in.) 
Height from rails to centre of : 
boiler .. .- 1.660 ,, (65.35 in.) 


2.910 cub. m. (102.7 
cubic feet) jf 
Height of chimney above rails 3.40 m. (11 ft. 1.86 in.) 
Capacity of water tanks __...3000 litres (105 cub. ft.) 

Diameter of cylinders... -270 m. (10.63 in. ) 
Length of stroke 0  468',, (BAl-,*) 
Distance from centre to centre 
of cylinders ... Ses .» 1,450 ,,. (57.09 ,, ) 
Length of connecting-rod ... 2.000 (6 ft. 6.74 in.) 
System of valve gear ... 63 Walschaert 
Length of slide valve ... -188 ,, (7.40 in.) 
Width __,, 240 ,, (9.45 ,, ) 


Total capacity of boiler 


Maximum travel of valve | (ORR tee 
e steam admission ... 70 per cent. 
Width of steam ports... ...._ .190 m. (7.47 in.) 

Length of steam ports admis- 
sion... RSE ads a #0 S608; ) 
Width of steam ports exhaust .050 ,, (1.97 .. ) 
Diameter of steam pipe o ©6060 _,, (2.36 ,, ) 
3 exhaust pipe ens. SOO. gy Na os 
Total weight of locomotive 
empty ... a ara ose 16 tons 
Weight in working order... 21 tons 
» on truck axle... he me 55 
> sy MONE: 45 5-0 ‘3 TB 3 


Ss »» driving axle bist 7.3875, 
Maximum tractive effort ... 3070 kilogs. (6754 lb.) 

The arrangement of the interchange stations of 
Guimgamp and Morlaix, through which the lines of 
the metre system and those of the main railway of 
normal gauge run, is of considerable interest ; Fig. 19, 
page 74, shows a plan of the Morlaix station, to 
which the following references are made : 


Morlaix Station. 
A. Carriage shed. 
B. Engine shed. 
C. Station master. 
D. Booking-oftice. 





E. Horse platform, 


THE ‘‘ OCEANIC.” 

In our last issue we gave a full description of the 
White Star steamer Oceanic built by Messrs. Harland 
and Wolff of Belfast to the order of Messrs. Ismay, 
Imrie, and Co., the managing owners of the White 
Star Line. In our present issue, on page 80, we give 
two illustrations showing the vessel at the time of 
launching. Fig. 1 is a view of the ship on the ways, 
our engraving being prepared from a photograph taken 

rior to the launch. Fig. 2 shows the vessel as she 

oated after the launch had taken place. The 
operation was in all respects successful, and Mr. 
Carlisle, the general manager of Messrs. Harland and 
Wolff's yard, is to be congratulated on having put 
into the water the heaviest vessel yet sent off a slip. 
The particulars given in our last issue were so. de- 
tailed that nothing remains to be added in regard 
to the vessel herself. The novel method of releas- 
ing the sliding ways, which we described and 
illustrated, worked admirably, and will doubtless be 
followed in future in cases where the enormous launch- 
ing weights have to be dealt with. The advantage of 
the hydraulic ram and trigger arrangement—which 
was made by Messrs. Fielding and Platt, of Gloucester 
—-is that its action is absolute. The pressure on the 
ordinary dog-shores, which serve as struts to hold the 
sliding ways from starting, is very great with the 
heavy launching weights of modern times, and there 
is often uncertainty about knocking these struts adrift, 
more especially as one side may be released first. 
This is altogether got over with Mr. Carlisle’s system, 
as the water pressure is actually needed to keep the 
trigger in its holding position. 

For convenience of reference we add the leading 

articulars of this remarkable vessel. She is 
F05 ft. 6 in. long over all and 685 ft. between per- 
pendiculars. Her moulded breadth is 68 ft. and her 
depth 49 ft. to the upper deck, but to the promenade 
deck it is 57 ft., whilst the total height amidships, 
that is to the boat deck, will be 65 ft. 6in. These 
latter measurements are taken from the lowest part of 
the outer bottom. The displacement at load draught 
of 32 ft. 6 in. will be 28,500 tons. The launching 
weight of the ship was about 11,000 tons. 

Amongst other particulars it may be stated that 
the vessel will carry sufficient coal to enable her to 
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steam 23,400 nautical miles at 12 knots speed. She ie 
fitted as an auxiliary cruiser. There are 22 strakes 
of plating on each side, and 1,704,000 rivets have been 
used in her construction, as against 2,000,000 needed 
for the Great Eastern; but it must be remembered 
that the plates of the latter were of much smaller 
dimensions. The rudder-post is protected by a coating 
of white metal in order to preserve it from corrosion 
due to galvanic action on account of the bronze pro- 

liers, This metal was cast on in place, a mould 
eing built up round the rudder- post when in 
position ; 1 ton 12 cwt. of white metal were used for 
this purpose. The launching ways were lubricated by 
4 tons of tallow and 1 ton of black soap. The 
staging round the ship during building consisted 
of 220 stage poles, 3200 planks, and 2500 thwarts 
—a vast mass of timber. The ground on which the 
ship was built was reclaimed, being originally ‘‘ slob ” 
land, and therefore had to be completely piled, whilst 
at the lower end a flooring of 14-in. steel boiler-plates 
was laid. For checking the way of the ship there 
were at the launch three anchors on each side weigh- 
ing together 40 tons, the cables weighing 100 tons. 
These were hanging in loops on either side of the 
vessel, or were coiled on the forecastle, and were held 
in bights by ropes which had to be broken to allow 
the cable to pay out. In this way the energy of 
the vast moving body was gradually absorbed, and 
the vessel brought to rest. All this was effected in a 
very perfect manner, the ship being brought to 
exactly the position before determined. The opera- 
tion reflected great credit upon Mr. Carlisle and his 
staff, and was an excellent proof of the accuracy of 
their calculations. 

The ship will have two funnels, and three pole 
masts. The former are oval in section, and it may be 
stated that if one of the funnels were placed in a 
horizontal position there would be room for two 
ordinary trams to pass through it side by side. 

A large and distinguished number of guests ac- 
cepted the invitation of Messrs. Harland and Wolff to 
view the launch, A stand to accommodate 5000 
par had been built on line with the launching ways, 
out out beyond them, so that the spectators were 
absolutely alongside the ship as she took the water. 
Never was a launch more impressive, more success- 
ful, nor viewed so completely by such a large number 
of people. Mr. Pirrie, who, together with Mrs. 
Pirrie, takes a very great interest in local and 
municipal affairs—he having been Lord Mayor of 
Belfast, and being now a Privy Councillor—had placed 
a thousand tickets at the disposal of the Royal 
Hospital Committee of Belfast. These were sold 
at 10s. each, so the launch served to support a 
most deserving institution in a very practical manner. 
The various guests were received by the chief members 
of the firm, Mr. George Wolff, M.P., the Right Hon. 
W. J. Pirrie, and Mr. W. H. Wilson. Mr. 
A. M. Carlisle, the general manager of the yard, 
naturally had his attention closely taken up by the 
final details of placing this vast ship in the water. 
Among the guests were the Duke and Duchess 
of Abercorn, the Marquis and Marchioness of Duf- 
ferin and Ava, the Marquis and Marchioness of Lon- 
donderry, and Mr, and Mrs. Thomas Ismay. The 
latter gentleman, of course, represented the owners 
and was accompanied by Mr. W. 8. Graves, of the 
firm of Ismay, Imrie, and Co., Mr. H. A. Sanderson, 

eneral manager of the White Star Line, and Captain 

ewitt and Mr. Horsburg, superintendents of the 
line. 

The launch took place about 11.30 on the mornin 
of Saturday last. The vessel possesses an unusual an 
somewhat melancholy interest from the fact that her 
design embodies the last professional work of the late 
Sir Edward Harland, who, with his own hands, worked 
on her model up to within a short time before his 
death. The close interest Sir Edward took, and the 
personal work he did in designing the — ships 
built by his firm, is well known to all who have had 
business relations with the Belfast yard, and the 
Oceanic may well stand as a worthy monument of a 
great career. 





THE TELEPHONE IN RuopeEsia.—A telephone exchange, 
under the control of the Post Office, has been established 
at Buluwayo. 





OrGAN-BLow1nG BY Exxcrrierty.—Electricity has been | P 


pressed into the service of the Church. The new organ 
in Lincoln Cathedral is now worked by electric power. 
The wires conveying the current from the corporation ser- 
vice enter the cathedral on the south side under the vestry, 
and are laid mainly underground direct to a position 
close to the keyboards. From this point they are divided 
into three sets, and the whole is under the absolute con- 
trol of the organist, who is able to start or stop the motors 
by simply moving a switch. There are three motors of 
3, 14, and # horse-power respectively, which are placed in 
the triforium, and each works an independent set of 
bellows close by. Directly the motors are started, wind 
is available, and by an automatic arrangement, fixed on 
the bellows, the speed of the motors is regulated according 
to the amount of wind ccnsumed. 





NEW BREECH MECHANISM 


FOR VICKERS’ 12-IN. GUN. 


CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED, SHEFFIELD. 
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WE illustrate above the new breech mechanism 
of the 12-in. breechloading gun designed and manu- 
factured by Messrs. Vickers, Sons, and Maxim, 
Limited, and now adopted also as the standard 
weapon by the Woolwich authorities. We have in 
previous volumes fully described the gun and its 
manufacture, and it is only necessary here to deal with 
the new mechanism which may be fitted to the 12-in., 
10-in., and 9.2-in. gun, and may be fitted with the 
necessary gear to enable it to be worked by hydraulic 
or other power ; it is applicable to any gun of smaller 
or larger calibre, and is suitable for either right 
or left-hand guns. The mechanism is so arranged 
that by turning the handwheel the breech plug is first 
rotated and unlocked, and then swung out of the breech 
ofthe gun. The unlocking of the breech plug is effected 
by means of what is commonly known asa toggle joint, 
the longer arm or link of which has one end tted ona 
in on the face of the breech plug, and the other end 
is fitted by a pivot joint to the shorter arm or crank 
mounted in a recess in the carrier on a pivot parallel 
with the axis of the gun, both the link and the crank 
thus working in a plane parallel tothe face of the breech. 
Round the boss of the crank are formed ‘‘ skew gear ” 
teeth, engaging into similar teeth formed partly round 
the boss of an intermediate quadrant pinion, which is 
also mounted in the carrier, but on a vertical pivot. 
This intermediate quadrant pinion has also formed 
partly round the boss ordinary spur teeth, which 
engage with similar teeth on an actuating quadrant 
pinion fixed on the hinge bolt of the carrier. The 
hinge bolt, together with the actuating pinion, are 
rcvolved by means of a worm and a wormwheel, 
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which are in turn actuated by a handwheel suitably 
mounted at the breech of the gun. 

To open the breech the handwheel is rotated, and 
thus by means of the wormwheel, the actuating 
pinion causes the intermediate quadrant and crank 
to turn, thus rotating the breech plug until it 
becomes unlocked. By continued turning of the 
handwheel, the carrier with the breech plug is 
swung out clear of the breech of the gun. The 
ordinary retaining catch is employed for holding the 
plug in position when out of the gun. The opposite 
action takes place on closing the breech. The gun is 
arranged for tiring by electric or percussion tubes, and 
its action is similar to that of the 6-in. quick-firing 
gun. A cam in the crank, acting upon the firing gear 
slide during the first turning of the handwheel, when 
unlocking the breech, makes the gun absolutely safe 
before the breech-plug commences to unscrew, and by 
the continued movement of the crank-cam, the empty 
tube or primer is automatically ejected. 





Ontario AND Rainy River Ratiway.—Fair progress is 
being made with the Ontario and Rainy River Railway. 
By the end of May, it is expected that rails will 
laid on 20 miles of roadbed —— from Stanle 
Station, on the Port Arthur, Duluth, and Western Rail- 
way, to the Mattawin. A further extension of 10 miles 
is counted on by the end of July, bringing the rail- 
way to the Mattawin iron range, and permitting 
the shipment of ore from there. This connection 18 
expected to have an important effect upon the iron 
smelting industry of Ontario, which has long needed an 
easily accessible supply of high-grade ore. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
the pig-iron market last Thursday a good business was 
done, and the tone was firm. Some 30,000 tons of iron 
were dealt in, and there was a rise in prices ranging from 
24d. to 34d. per ton. In the afternoon an excellent busi- 
ness was also done, other 30,000 tons again changing hands. 
The tone was easier, however, and a large proportion of 
the forenoon improvement was lost. At the close the 
settlement prices were: Scotch iron, 51s. per ton ; Cleve- 
land, 463.; Cumberland and Middlesbrough hematite 
iron, 583. 3d. and 58s. 9d. per ton. air amount 
of business was done on Friday forenoon, when the tone 
was easier, the decline in prices ranging from 2d. to 3d. 
per ton. In the afternoon a large business was done, and 
the tone was very strong, Scotch recovering 5}d. per ton ; 
the amount of iron that changed hands reached 30,000 
tons. The settlement prices were 51s. 3d., 463., 583. 14d., 
and 55s. 9d. per ton. The market was active on Monday 
forenoon, when some 20,000 tons changed hands. Prices 
were strong, being stimulated by the placing of the new 
Admiralty contracts; the advance was from 14d. to 3d. 
per ton. The market continued strong in the afternoon, 
when 30,000 tons of iron were dealt in. Scotch iron 
closed 34d. per ton on the day, and hematite iron 5d. per 
ton. The settlement prices were 5is. 6d., 463. 44d., 
58s. 6d., and 55s. 9d. per ton. At Tuesday’s forenoon 
meeting an active business was done, the tone being 
very firm, and the rise in price being from 44d. to 
Ghd. per ton. After touching 52s. 1d. per ton cash the 

rice of Scotch warrants drop to 51s. 94d. per ton, 
Bat rallied again, and closed practically unchanged 
from the forenoon. The sales amounted to 25,000 tons. 
A big business was done this forenoon, some 50,000 tons 
changing hands. The. tone was rather irregular, and 
near the end Scotch was unchanged. In the after- 
noon the market was strong and active, and other 
30,000 tons were dealt in, the rise being from 
lid. to 4d. per ton. Makers’ prices were re- 
ported to be higher. The settlement prices were 
52s. 3d., 46s. 103d., 59s. 1}d., and 563. 6d. per ton. 
The following are the current rates for No. 1 makers’ 
iron: Clyde, 57s. 6d. per ton; Gartsherrie, 553. ; Summer- 
lee and Calder, 603. ; Coltness, 62s.—the foregoing being 
all shipped at Glasgow: Glengarn»ck (shipped at Ard- 
rossan), 57s.; Shotts (shipped at Leith), 593.; Carron 
(shipped at Grangemouth), 593. per ton. The market 
has become distinctly buoyant, and a large speculative 
business has been carried through. Consumers in all 
departments of the trade are now buying pretty freely. 
It is thought that competition from America will be felt 
as a prominent factor for some time, irrespective of the 
large home demand and the decreasing stocks. The 
number of furnaces in blast is now up to 83—four being 
basic, 49 wer: hematite pig iron, and the rest being 
ordinary. At this time last year there were 79 furnaces 
blowing. Messrs. Connal and Co.’s warrant stores con- 
tained 315,102 tons yesterday afternoon, against 315,702 
tons yesterday week, thus showing a decrease amounting 
for the past week to 600 tons. 


Finished Iron and Steel.—Finished iron and steel keeps 
in very active demand, and prices are well maintained. 
The steel works have now all got into working order, and 
the prospects of the trade are brighter even than they 
were before the holidays. The prices of bars and ship- 
plates have been advanced 2s. 6d. per ton, and there is a 
probability of a further advance in gg being obtained. 
Quotations at present are: Angle-bars, 6/. 12s. 6d. per 
ton; round, square, and flat bars, 7/. 12s. 6d.; ship- 
plates, 7/. 53., boiler-plates, 8/. per ton. 


Ylasgow Copper Market.—Fifty tons of copper were 
bought last Thursday forenoon, and the price rose 11s. 3d. 
per ton. The market waz idle and unchanged in the 
afternoon. There were no transactions on Friday fore- 
noon, but the price was advanced 2s. 6d. per ton. In 
the afternoon 50 tons changed hands, and the forenoon 
rise again was lost. A very strong tone characterised the 
market on Monday forenoon ; 100 tons were dealt in and 
the price made 11s. 3d. per ton. The market was idle in 
the afternoon, but the price rose 1s. 3d. per ton. Fift 
tons were bought yesterday forenoon, and the price ad- 
vanced 16s. 3d. per ton. In the afternoon 100 tons 
changed hands, and prices were 1s. 3d. per ton easier. 
A sale of 50 tons was made this forenoon, when prices 
had another jump up of about 20s., business being done 
at 63/. 10s. per ton three months. In the afternoon 50 
tons changed hands at 64/. three months, showing a gain 
on the day of not less than 27s. 6d. per ton. 


Sulphate of Ammonia,—There is a very marked degree 
of firmness in the sulphate of ammonia market, business 
having lately been done at 10/. 83. 9d. per ton and 10/. 10s. 
per ton f.o.b. Leith, while 102. 8s. O8 has been refused 
by makers, Glasgow f.a.s. 


The New Water Works at Kirkcaldy. — These new 
works are now making rapid progress under the con- 
tractor, Mr. Fraser, who has large staffs of men at work 
both at Carberry and at Leslie. The present works are 
taxed to the very utmost to supply the existing demand, 
which has been steadily increasing of late. Although 
operations are proceeding without a hitch, and will 
well advanced this year, it will be next year before the 
additional supply of water is available. A few days ago, 
at a meeting of the Water Commissioners, satisfactory 
progress with the undertaking was reported. It was 
also reported that the total supply of water in the com- 
bined reservoirs was 353,000,000 gallons, as compared 
with 393,000,000 gallons at the corresponding period of 
ast year. 


Technical College Scientific Society.—At a meeting of this 





society last Saturday evening, Mr. William Arnot, A.M. 
Inst. C.E., M. Inst. E.E., read a paper on “Systems of 
Distribution for Electric Traction,” in the course of which 
he dealt with the overhead trolley system, the various open 
and closed conduit systems, and the storage battery — 
At the close of the paper, the President, Mr. D. H. 
Morton, M. Inst. C.E., M.I. Mech. E., and engineer for 
the Glasgow Subway, pointed out the merits of cable 
haulage when the traffic was heavy, citing the carrying 
capacity at low cost of some American cable lines. 
Taking everything into consideration, however, he sta 
that notwithstanding the objections to the trolley 
system, we ought to realise its advantages, and admit 
them. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Technical Instruction in Sheffield.—The Technical In- 
struction Committee of the Sheffield City Council, have 
decided on what grants they will recommend for next 
year under the Technical Instruction Act. Amongst 
these are the following: University College, Technical 
Department, 5630/., being an increase of 130/. on last 
year ; Arts and Science Department, 1100/., an increase 
of 100/.; Sheffield School Board, which applied for 1000/., 
was, as last year, granted 500/.; Sheffield Grammar 
School, 600/.; Yorkshire Ladies’ Council of Education 
(Sheffield branch), 100/.; Sheffield School of Art, 800/.; 
the Teachers’ Guild (Sheffield branch), 25/. (first year of 
grant); and the Church Institute, 200/. 


Another Defect in the Workmen’s Compensation Act.— 
An important point in the Workmen’s Compensation 
Act was argued during the hearing of a case in the 
Sheffield County Court on Tuesday before Judge Waddy, 

.C. drayman named Louth claimed compensation 
for injuries sustained by him while in the employ of 
Messrs. Ibbotson, millers, of Sheffield. The plaintiff 
was delivering sacks of flour at the shop of a customer 
a mile and a half from the mill. A sack fell on him and 
seriously injured his shoulder. The facts were not in 
dispute, but the point at issue was whether the 
plaintiff was, under the words of the seventh clause 
of the Act, ‘‘on, or in, or about a factory.” For 
the plaintiff it was contended that, as he was work- 
ing on a dray of the defendants, he was as much 
about the factory as though he had been in the 
yard of a mill. Defendant’s counsel ridiculed the idea 
that a man working at such a distance from Messrs. 
Ibbotson’s premises could be ‘‘ about the factory” and 
urged that the Act did not make an employer liable for 
what occurred away from his own premises. It was ad- 
mitted that this interpretation of the Act would affect 
thousands of men who were under the impression that 
they came within the scope of its provisions; but not- 
withstanding this the Judge said he had no alternative 
but to non-suit the plaintiff. According to this ruling 
draymen working away from their employer’s premises 
cannot be said to be ‘‘about his factory,” and, therefore, 
cannot recover from him for injury. 


The Cartage of Slag.—A case was heard at the Rother- 
ham West Riding Police Court on Monday in —— of 
alleged extraordinary traffic on roads in the Kiveton 
Park district. The summons had been taken out by the 
Kiveton Park Rural District Council, and they claimed 
2597. from the Rotherham Rural District Council. Mr. 
J. Snow Whall, of Worksop, was for the Kiveton Park 
Authority, and Mr. T. K. Ellison, instructed by Messrs. 
Oxley and Coward, appeared for the Rotherham Rural 
Authority. The plaintiff council complained that re- 
pairs to the amount of 2597. 153. 6d. had to be done 
to roads leading to Brampton and Laughton-en-le- 
Withen, in the district of the respondent council, 
owing to the extraordinary traffic in leading slag from 
Kiveton Park Station to those parishes. The Rother- 
ham Rural Council used the slag for mending roads in 
Laughton and Brampton, and, as a heavy amount was 
taken, considerable damage was done, for which the 
Rotherham Council were liable. For the defence it was 
stated that the Rotherham Rural District Council had 
contracted with a Mr. Dobbs to cart the material, and 
Dobbs was consequently in the position of an independent 
contractor. There was a provision in his contract under 
which he took any responsibility for damage to the 
roads, After a somewhat lengthy argument the case was 
dismissed with costs. 


The Iron and Steel Trades.—There has been little 
change in business at the large works during the week. 
The announcement that the Government intend to build 
more vessels of war has m received with approval 
here, where so many firms are interes’ in such an 
expenditure. There is now every probabilijy that the 
activity which has so long characterised these branches 
will continue for some time to come. Steel manufac- 
turera are working full time, and many firms find it diffi- 
cult to meet, as promptly as desired, the demands of cus- 
tomers. In the file trade there are complaints of increas- 
ing competition, more especially from American firms. 
They seem determined to overrun not only the German, 
French, and Russian markets, but our own markets at 
home. They are getting a footing among the London 
merchants, to whom they are offering their files at prices 
which our own makers cannot touch. At the same time 
these files are lighter and less effective than the home- 
maae goods, but they yield a larger profit to the middle- 
man. Some firms report an improving trade with South 
America, Australia, and Canada, and others are doing 
more business with the Cape. 

South Yorkshire Coal Trade.—The reports as to the 
condition of the coal trade in South Yorkshire are of a 
very satisfactory character. The activity which now 
prevails in the iron and stee] trades, and which is likely 


to prevail for some time to come, is creating a large 
demand for manufacturing fuel. Railway and gas com- 
panies are taking a full quantity of coal, and for steam 
sorts there is an excellent demand both for home and 
foreign use. A fair tonnage is also being sent to London 
and the south. Since the holidays the house-coal trade 
has somewhat improved, while coke-makers continue to 
do a satisfactory business. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
very numerous attendance on ’Change, prices all round 
were very strong, and the market was to some extent 
excited owing to the appearance once more of specu- 
lators, who, as is usual, when trade is brisk, and quo- 
tations advancing, have come into the market. ‘The 
general quotation for prompt f.o.b. delivery of No. 3 
g.m.b. Cleveland pig iron was 46s. 6d., and some business 
was done at that price, though there were buyers who 
endeavoured to purchase at less. Producers, all of whom 
have done a very extensive business recently, were in no 
hurry to enter into further contracts, and some of them, 
in fact, could hardly be persuaded to quote. They pointed 
to the exceptionally heavy shipments, the very large 
inland deliveries, and the desire shown by both home and 
Continental customers to place spring and summer orders, 
circumstances which they considered look well for the 
future prosperity of the staple industry. The lower 
qualities of Cleveland pig iron were dearer in sympathy 
with No. 3, but there was not much doinginthem. No. 4 
foundry was put up to 45s. 3d. ; and grey forge advanced 
to 43s. 6d. Middlesbrough warrants opened very stron 
at 463. 9d. cash buyers, but eased a little, and close 
463, 8d. cash buyers. East coast hematite pig was 
in very good demand, but prices varied somewhat. 
Buyers freely offered 56s. 6d. for early delivery of 
Nos. 1, 2, and 3, but sellers were not readily found 
at any such figure. The general price asked was 
57s. One large firm of producers sold at 57s. 6d. for de- 
livery a little way ah Middlesbrough hematite war- 
rants were not quoted. Spanish ore was practically 
unchanged. Rubio was put at 15s. ex-ship Tees and 
freights, Bilbao-Middlesbrough were about 6s. To-day 
quotations for makers’ iron were unaltered. The only 
change in price was in Middlesbrough warrants, and 
they, as was to be expected, fluctuated alittle. After 
easing to 46s, 74d. they rallied and closed strong at 
46s. 10d. cash buyers. 


Manufactured Iron and Steel.—Very great activity 
prevails in these two important branches of the staple 
industry. Work is most plentiful, and in many cases 
— are being pressed for deliveries. Prices 

ave a decided upward tendency, though they are 
hardly quotably altered since last week. There are 
not many new orders being placed at present, but 
this is because makers are too busy to undertake their 
execution except a considerable distance ahead. Common 
iron bars, 6/. 5s.; best bars, 6/. 15s. ; iron ship-plates, 
61. 12s. 6d. to 61. 15s. ; iron ship-angles, 62. 5s. ; steel ship- 

lates, 6/. 17s. 6d.: steel ship-angles, 67. 12s, 6d. ; and 

eavy sections of steel rails, 47. 15s.—all less the customary 
24 per ~ge discount for cash, except rails, which are net 
at works, 


Messrs. Bell Brothers.—We understand that the pro- 
spectus for Messrs. Bell Brothers, Limited, will be issued 
on Monday. The capital, we believe, will be 1,500,000/., 
which will include the construction at a cost of 300,000/. 
of the new steel works near Messrs. Bell Brothers’ well- 
known Clarence furnaces. 

Coal and Coke.—The coal trade is strong, and prices of 
steam coal are particularly firm. There is no alteration 
in the position of bunker and gas coal. Manufacturing 
coal shows some improvement, but supplies are chiefly on 
contract, and it can hardly be said that prices are 
changed. The demand for coke — excellent, but the 
supply is — abundant. About 15s. 6d. may be given 
as the general figure for good;blast-furnace qualities 
delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The coal trade has shown considerable 
activity ; the demand for steam descriptions exhibits 
no falling off, and the docks have been crowded with 
vessels awaiting cargoes. The best steam coal has made 
13s. 6d. to 14s. 6d. per ton. The house-coal trade has 
shown increased activity. No. 3 Rhondda large has 
made 12s. 6d. to 133. per ton. The demand for coke has 
also been brisk; foundry qualities have made 19s. to 
20s. per ton; and furnace ditto 16s. 6d. to 17s. 6d. per 
ton. Iron ore has continued firm; rubio has made 14s. 
to 14s. 3d. per ton. 


Barry.—A manufacturing firm has acquired an exten- 
sive tract of land at Biglis, near Cadoxton-Barry, for the 
establishment of large smelting works. 


Cardiff Tramways.—For some years the Cardiff Tram- 
ways Company has been seeking ission to double its 
lines in Cowbridge-road and in Working-street, between 
St. John’s-square and the Royal Arcade. At a meeting 
of the Public Works Committee of the Cardiff Town 
Council on Thursday, complaints were again made about 
the bad condition of the Cowbridge-road, Cathays, and 
Georgetown sections. The borough engineer stated that 

m in communication with Mr. Glenn, secre- 
tary to the company, on this and other matters. In 
a letter which be had received, Mr. Glenn asked 
the committee to again consider the application made 





by the company for permission to double its lines, 
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The borough engineer stated that the committee 
had approved the plans for doubling, but that they 
were referred back in view of the purchase of the 
tramways three years hence. Mr. Glenn was prepared to 
meet the views of the committee with reference to the 
use of heavier rails preparatory to mechanical traction. 
Eventually the matter was referred to the tramways 
committee. 

Taunton.—The Taunton Town Council has accepted a 
tender of Messrs. Cookes and Co., London, for the con- 
struction of a high-level sewer at a cost of 75187. The 
corporation electric light undertaking has continued to 
make progress during the past year, the increase in the 
cutput having been about 50 per cent. on ordinary days 
and 100 per cent. on Sundays. 

The Bristol Channel.—The question of providing a 
harbour of refuge for the Bristol Channel has for some 
years been under consideration in all the ports along the 
Channel coast. The Bideford Town Council has ap- 

inted a sub-committee to secure the co-operation of all 
the Bristol Channel ports on the matter, and also of the 
Members of Parliament interested, in order to bring 

ressure to bear on the Government. No place in the 
3ristol Channel is now more used for shelter during 
storms than Lundy roadstead. 

The Coal Strike.—The falling off in the shipments of 
coal from Cardiff, Barry, and Penarth for the past year 
amounted to 4,800,000 tons. The proportion of loss 
suffered by Cardiff was less than that of either of the 
other two ports. 

Great Western Railway.—The directors of the Great 
Western Railway have decided to take in hand at once 
two pieces of work at Llanelly. The company proposes 
to rearrange the lines and sidings between Llanelly Station 
and Llandilo Junction, including those in the Llanelly 


goods yard. This alteration and extension will enable | mp, 


shunting to be carried on in such a mantier as to relieve 
the level crossing at the east end of the Llanelly Station. 
The details of the work authorised provide for a third 
running line between Llandilo crossing and the St. Davids 
line, with numerous sidings between Nos. 1 and 2 cabins 
at the east end of the Llanelly yard. The second scheme 
is the doubling of a portion of the line between Llanelly 
and Pontardulais at Llangennech, which will facilitate 
the working of trains over that section of the line. 


South Wales Coal and Iron.—The shipments of coal, 
foreign and coastwise, from the four principal Welsh 
ports, during December, 1898, were as follow: Cardiff— 
foreign, 1,140,129 tons: coastwise, 194,040 tons. New- 
ort—foreign, 233,431 toas; coastwise, 79,043 tons. 
Bwansee—foraign, 147,298 tons ; coastwise, 54,445 tons. 
Llanelly — foreign, 15,077 tons; coastwise, 5208 tons. 
The total shipments for the month were accord- 
ingly—foreign, 1,535,935 tons; coastwise, 332,736 tons. 
The shipments of iron and steel from the four ports 
during December were: Cardiff, 2330 tons; Newport, 
5458 tons; Swansea, 1458 tons; Lilanelly, nil; total, 
9245 tons. The shipments of coke were: Cardiff, 3439 
tons ; Newport, 801 tons ; Swansea, 212 tons; Llanelly, 
nil; total, 4452tons. The shipments of patent fuel were : 
Cardiff, 35,697 tons; Newport, 6385 tons; Swansea, 
40,627 tons ; total, 82,709 tons. The aggregate shipments 
of coal from the four samme yp Welsh ports for the 12 
months ending December 31 were as under: Cardiff, 
10,286,313 tons; Newport, 2,368,730 tons; Swansea, 
1,931,645 tons ; Llanelly, 253,342 tons; total, 14,840,030 
tons. The aggregate shipments of iron and steel from 
the four ports during the 12 months were: Cardiff, 
27,891 tons ; Newport, 33,894 tons; Swansea, 9033 tons ; 
Llanelly, ni; total, 70,818 tons. The aggregate ship- 
ments of coke were: Cardiff, 49,286 tons; Newport, 
6580 tons; Swansea, 14,841 tons ; Llanelly, ni/; total, 
70,707 tons. The aggregate shipments of patent fuel 
were: Cardiff, 251,865 tons; Newport, 59,889 tons ; 
Swansea, 418,696 tons; Llanelly, nil; total, 730,450 tons. 


The Parrett.—At the last monthly meeting of the 
Somerset Drainage Commissioners, at Bridgwater, a 
report prepared by the engineer (Mr. W. Lunn) on 
the’ prevention of floods in the valley of the Par- 
rett, at an estimated cost of 40,000/., came up for 
consideration. A resolution was proposed at a former 
meeting adopting the scheme ; but Mr. Baker now moved 
an amendment that the scheme ‘‘ be not carried out until 
the present liabilities of the district have been met, or an 
Act of Parliament passed giving power to rate uplands 
for the purpose of artificial drainage.” Mr. Hembrow 
seconded the amendment. The Hon. H. B. T. Strang- 
ways spoke at length against the scheme, and appealed 
to Mr. Baker to alter the latter part of his amendment, 
as he took it that amounted to a statement that, when 
certain things happened, the scheme would be carried 
out. Mr, Baker Scinel to accede to Mr. nga sip. 
request, as the amendment did not in any way pledge the 
Commissioners; but a further amendment was moved by 
Mr. H. T. Daniel, and seconded by Mr. Warry, Q.C., to 
the effect that the Commissioners were not at present 
prepared to carry out the engineer’s proposals. On a 
vote being taken, this was unanimously agreed to. 








Brctan Buast-FURNACES.—The number of furnaces in 
blast in Belgium at the commencement of the new year 
was 31, while 15 furnaces were out of blast at the same 
time. The total of 31, representing the number of fur- 
naces in blast on January 1, was made up as follows: 
Charleroi group, 13; biége group, 12; Luxembourg, 6; 
total, 31. The production of pig in Belgium in December 
was 84,940 tons, as compared with 85,305 tons in Decem- 
ber, 1897. The aggregate output for the whole of last 
ie was 982,648 tons, as compared with 1,022,401 tons in 

ie 





MISCELLANEA. 


THE Board of Trade have recently confirmed an Order 
amending the Flamborough and Bridlington Light Rail- 
ways Order, 1897. 

The Department of Science and Art has received, 
through the Foreign Office, a copy of an Act providin 
for a national exhibition of American products an 
manufactures, to be held at the City of Philadelphia 
this year, for the encouragement of the export trade. 


Daring the past year about 2300 tons of aluminium 
have been produced at the Niagara Works of the Pitts- 
burg Reduction Company, and steps are now being 
taken to still further increase the output. By next May 
the capacity of the works will have been doubled. 


At the annual meeting of MacLaine’s Patent Perfect 
Piston Company, Limited, held on the 17th inst. at the 
offices of the company, 24, Ulster Chambers, Belfast. 
The report of the managing director was approved, and 
a dividend of 100 per cent., free of income tax, for the past 
year declared, payable on the 20th inst. 


The traffic receipts for the week ending January 8, on 
33 of the principal lines of the United Kingdom, 
amounted to 1,510,654/., which was earned on 19,6044 
miles. For the corresponding week in 1897 the receipts 
of the sames lines amounted to 1,436,449/., with 19,1633 
miles open. There was thus an increase of 74,205/. in 
the receipts, and an increase of 440? in the mileage. 


The Prussian State Railways have contracted with the 
delegates of the German rolling mills for steel rails at a 
price of 118 marks (about 5/. 18s.) per ton, against 109 
marks as per the former contract. The agreement, as 
on previous occasions, holds good for three years, but the 
State Railways have the right, within two years, to pro- 
long the contract so as to comprise altogether five years. 
e price for sleepers has been fixed at 110 marks, as 
against 101 marks in the previous contract. 


The Victorian agency has received a return from the 
Government of the colony showing that there was an 
increase in the population of Victoria during the quarter 
ending September 30, 1898, of 3219 persons—1682 males 
and 1537 females—and that the estimated population on 
that date was 1,172,653 — 591,106 males and 581,547 
females. These has been a marked improvement in the 
movements of —— there having been recorded a 
net immigration during the quarter of 1024 persons. 


The substitution of concrete for stone appears to be 
constantly extending. For some years past important 
bridges have been constructed entirely of this material, 
and Mr. Binnie, it will be remembered, has adopted it 
for the bulk of the new Vauxhall Bridge. In new 
countries, moreover, this material has special advan- 
tages, as skilled masons are not required, the 
common labour of the district being usually quite 
equal to the work. The expenditure in plant is also 
lessened, as no heavy weights have to be lifted. 


Up till quite recently the largest aggregations of power 
in the smallest space have been found in the propelling 
machinery of our large ships, in which engines of 10,000 
indicated horse-power and upwards have been as common 
as those of 1500 to 2000 horse-power on land. The de- 
velopment of central stations for the distribution of elec- 
tric energy has, however, disturbed the previous pre- 
eminence of the marine engine-maker, and it will pro- 
bably be long before the latter reaches the 60,000 indi- 
cated horse-power, which is being put into one station at 
New York by the Westinghouse Electric Company, of 
Pittsburg. The steam for these engines is to be supplied 
by sixty Babcock and Wilcox water-tube boilers. 


At the last meeting of the Liverpool Self-Propelled 


Traffic Association, a paper on ‘‘ Motor versus Horse 
Haulage,” was read by Mr. S. H. Sparkes, giving an 
account of nine months’ experience with a heavy motor 


car built by the Lancashire Steam Motor Company. The 
work done by the car was the transfer of goods between 
the different mills and warehouses belonging to Messrs. 
Fox Brothers and Co., at Wellington, Uficeline, Culm- 
stock, and Taunton. Previously the work had been done 
by horse haulage at a total cost of 3697. 5s. perannum. The 
cost of the motor traction has so far worked out at the rate 
of 339/, 12s.,interest and depreciation included. This latter 
figure has, however, been increased by 377. owing to the 
driver allowing theboiler toget shortof water, with a conse- 
quent failure of the furnace crown, the repairs to which 
amounted to thesum named. The kerosene used cost 54d. 
per gallon, and on actual test the boiler after some months’ 
working evaporated 13.2 1b. of water at 1601b. pressure 
ee pound of oil consumed. Had selected Welsh coal 
een used, the cost, including wages to an extra hand, 
would, Mr. Sparks estimates, have been reduced to 282i. 15s. 
per annum, showing a very substantial saving in the adop- 
tion of the motor. The latter has also to be credited with 
work valued at 197. 12s. 11d., which was not previously done 
by the horses which it replaced. The roads in the district 
traversed are stated to be exceptionally bad. The steam 
roller is practically unknown there, so that tractive re- 
sistances are high. The actual cost of traction has been 
8.3d. per ton-mile, a high figure, which is accounted for 
rtly by the facts already mentioned, and partly by the 
ight loads carried, averaging only 2.16 tons. ool is a 
bulky material, occupying about 200 cubic feet to the ton. 
Another fagtor contributing to this high rate is to be 
= in the time spent in moving about light collecting 
oads, 

Orders have been given to Messrs. Vickers, Sons, and 
Maxim, Limited, for a fully-equipped 12-pounder quick- 
firing Horse Artillery battery of the latest pattern, which 
will be delivered early this spring. The gun in question 


is a beautiful piece of mechanism, and complete with limber 





and 40 rounds of ammunition only weighs 30 cwt. It is 
a wire gun, with special construction of screw which 
enables it to be shortened and. lightened considerably. 
The mechanism is worked in one motion by the hori- 
zontal movement of a hand lever. The construction is 
simple, and although a De Bange obturator is used, there 
no longitudinal withdrawal of the screw. The latter is 
so short that the obturator can be swung straight off its 
seat. During the operation of opening the breech 
arrangements are made for automatically ejecting the 
tube which fires the charge, and firing gears are pro- 
vided for using friction or percussion tubes. ‘The 
best rate of fire attained by the gun as yet is nine 
rounds a minute. The recoil is taken by an hydraulic 
cylinder, which works in conjunction with a spring. 

his apparatus is fixed under the carriage and trail of 
the gun, and is easily detached if necessary. By means 
of the spring, after recoi), the gun is run forward to its 
first position, the rate of running forward being con- 
trolled, so that when in action down the slope of a hill 
there is no ibility of the gun taking charge of itself. 
Tt can also be trained without moving the spade over an 
arc of 6 deg. The limber is of the lightest construction, 
being made of steel and leather, and is provided with 
ammunition trays on a system similar to that followed 
by European Powers. It has a steel platework axle and 
a steel _ An ingenious brake is attached both to 
gun and limber ; in the former case it can act to diminish 
the recoil when the gun is in action. When limbered up 
and in motion this brake can be applied by a handle 
from the muzzle end of the carriage without arresting the 
pace of movement. The actual mechanism of the gun is 
similar in general design to that now being used in the 
Vickers 6-in. quick-firing gun which has been generally 
adopted by the Admiralty and War Office. 





PrrsonaLt.—Mr. W. M. McFarland, a t assistant 
engineer in the United States .Navy, who has done 
excellent work as assistant to Engineer-in-Chief Mel- 
ville, has resigned his appointment, and accepted a posi- 
tion as assistant general manager to the Westinghouse 
Company, at Pittsburg.—Mr. J. W. Hall, M.I.M.E., for 
11 years managing director to Messrs. F. H. Lloyd and 
Co., Limited, has, he informs us, commenced practice on 
his own account at Adelphi Chambers, 71, Temple-row, 
Birmingham, as consulting engineer and valuer.—The 
Unbreakable Pulley and Mill Gearing Company, Limited, 
of West Gorton, Manchester, are, owing to increase of 
business, about to considerably extend their premises.— 
Mr. H. R. Griffin, for many years Euro representa- 
tive to Messrs. W. A. Wood and Co., has resigned his 
—— and is joining with Mr. J. McEvoy, Mr. W. 

addell, and Mr. H. M. Clements to act as American 
merchants. The new firm, which will be known as 
Messrs. H. R. Griffin and Co., have opened offices at 
7, Finsbury-square, E.C., and have accepted the general 
agency of the Milwaukee Hawester Company, for the 
principal European countries.—Messrs. Charles Churchill 
and Co., Limited, of 9 to 15, Leonard-street, E.C., the 
well-known importers of American machinery, are about 
to open an office at Haworth’s-buildings, 6, Cross-street, 
Manchester, where they will keep a large stock on view 
This branch office will be under the management of Mr. 
S. H. March.—We are informed that the ment 
between Mr. M. Wells and Mr. M. H. Wells, of the firm 
of M. Wells and Co., Hardman-street Oil Works, Man- 
chester, has been dissolved by mutual consent, and in 
future the B department of the firm will be carried on by 
Mr. M. H. Wells and Mr. G. A. Watkins as a separate 
concern, under the style of the Henry Wells Oil Com- 
pany, Imperial Oil Works, Deansgate, Manchester. 





Tue Late Mr. Jonn Martin McCurricu.— By the 
death, at the early age of 46, of Mr. John Martin 
McCurrich, M.A., engineer to the Bristol Corporation 
Docks, the citizens have lost one of their ablest and most 
indefatigable officers. Mr. McCurrich was educated at 
Dunning and at the Perth and Dollar Academies, arid, 
subsequently, at the Edinburgh University. After bein 
articled to Messrs. Bell and Miller, C.E., Glasgow an 
Westminster, he became resident engineer on the new 
dock works at Cardiff, and afterwards was with the Great 
Eastern Railway Company at Liverpool-street Station, 
London. He was ——— assistant engineer to the 
Bristol Corporation Docks in 1885, and engineer in 1890, 
and was afterwards elected president of the Bristol Asso- 
ciation of Engineers. As engineer to the Bristol Docks, 
Mr. McCurrich designed and executed many important 
works, including an extensive scheme of port and river 
improvements for enabling deeper and longer vessels to 

t up to the city docks; also granaries, pontoons, Xc. 
fie also designed several new schemes for extensive new 
docks at Avonmouth and Portishead, and for the dockisa- 
tion of the river Avon itself, and for the prevention of 
floods in the rivers Avon and Frome. During all the con- 
troversies which have raged at this port for many years 
past, Mr. McCurrich’s name has always been to the front, 
and his reports, opinions, and advice on these matters 
have invariably been held in high esteem. Indeed, there 
is probably no local man of modern times who has left a 
greater mark than he on all en ——— relatin 
to the welfare of the city and port of Bristol. Heh 
a wide and varied experience of docks and railways, and 
was a great reader and deep thinker, with great powers 
of energy and work. He always enjoyed the Fg saa con- 
fidence of the Committee; and the esteem and Jove of his 
large staff. His death at the present juncture, when the 

uestion of further dock accommodation is so urgent, and 
the feeling as to where such accommodation should be 
provided, is so divided locally, is an irreparable loss to 
this Committee, as well as to the citizens of Bristol] 
generally. 
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THE LAUNCH OF THE WHITE STAR LINER “OCEANIC.” 


(For Description, see Page 75.) 



































Fig. 2. 
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EXPORTS AND IMPORTS. 

THERE is a problem which much troubles the 
minds of many worthy citizens of this manufac- 
turing country, causing them to wonder how it is 
we continue to go on and prosper in the way we 
apparently do, and to ask how long it will be 
before the end, which seems to them inevitable, 
will arrive. This distressing factor in the economy 
of the Nation’s history is the excess of imports 
over exports. ‘‘ How is it possible,” they say, 
“that we can go on buying more than we 
sell: spending annually many millions more than 
we receive? If a man has only a thousand a 
year and spends fifteen hundred, he must inevit- 
ably land in the Bankruptcy Court sooner or later; 
unless, of course, he has a sufficient hoard of 
accumulated savings.” Now, on the face of the 
Board of Trade returns, that is just what 
Great Britain has been doing ever since there 
were such returns, and that at a vastly in- 
creasing ratio. No wonder that the citizens, 


,|to whom figures are figures, and there is no 
84| going beyond them, wonder how long the stored 


wealth of the country, accumulated in the pre- 
statistic age, will last out ; and one can sympathise 
with their despair when they look forward to the 
evil time that is being prepared for their children 
and grandchildren. Sir Robert Giffen, the re- 
nowned statistician, made an effort to set the 
average British mind at rest on this momentous 
question by means of a paper read at a meeting of 
the Royal Statistical Society on Tuesday last. As 
the paper in question is the most lucid and com- 
plete contribution of a popular nature to this 
problem, we cannot do better than give a réswmé of 
it, for the subject is one that touches us all home 
very closely, and no class more than engineers. 
The paper is too long for us to print in full, but 
we should advise all those who take an interest in 
this subject—which presumably is, and certainly 
should be, ninety-nine educated persons out of 
every hundred—to read the original paper for them- 
selves. It would be an admirable thing if the 
Government would issue it as a companion publica- 
tion to the annual Statistical Abstract, which is, as 





our readers are aware, a book of Tables of figures 
from cover to cover, without a word of explana- 
tion. 

Sir Robert Giffen shows that the total imports and 
exports of the country have increased since 1880 
from about 700 millions sterling annually to over 
800 millions. This is an enormous volume of 
trade, and so far gratifying, but the increase of 
the excess of imports over exports has risen 
from about 17 to 19 per cent., taking three-year 
periods, but if we take only the last year, 1898, 
our imports exceeded our exports by nearly 21 per 
cent. The figures of the Table are in themselves 
exceedingly interesting. For instance, during the 
first three years of the return, 1854-6, our total of 
imports and exports averaged 330 millions per 
annum. Last year’s figures were 875 millions. We 
must, however, stick to our text, and we will quote 
as few figures as may be consistent with our object 
of giving the author's explanation of the apparent 
phenomenon of spending more than we earn. The 
excess of imports over exports—which we will 
briefly refer to as ‘‘the excess”—is found by an ~ 
examination of the returns to vary considerably, 
and in studying the figures Sir Robert Giffen finds 
that ‘‘the excess in fact diminished, asa rule, in 
years of good trade when this country is giving 
credit largely and lending largely to foreign 
countries, and it increases again in times of depres- 
sion when we are not giving so much credit, and 
are, in fact, to some extent calling in our money 
and getting payment for our debts. The per- 
manent condition of our trade, however, is that we 
receive a large excess of imports, and from period 
to period, ever since 1854, at any rate, this excess 
steadily increases.” 

If we extend our view beyond the confines of 
our own concerns, and consider the trade of the 
whole civilised world, we find that putting imports 
and exports together there is, on balance, an excess 
of imports ; so that if we are journeying towards 
a great international bankruptcy court we have the 
satisfaction of travelling in the company of our 
neighbours. In a former paper contributed by the 
same author in 1882 it was shown that the world’s 
excess was about 160 millions, and it is stated that 
this figure remains practically unaltered at the pre- 
sent date. We have, therefore, on these figures the 
whole civilised world spending 160 millions more than 
it receives. The apparent anomaly arises largely 
from the standard by which we express values. For 
instance, a ton of coal would be a ton of coal, whether 
in a mine or a ship’s bunker, but in the first case it 
might represent only 4s. or 5s. in value ; whilst in 
the second it would be worth, perhaps, four or five 
times as much. In the same way a ton of ore at 
Middlesbrough is worth more than the same com- 
modity at Bilbao; whilst a thrashing machine 
landed at a Russian port is worth more than the 
same article at, say, the quay side at Ipswich. 
But it is the general custom of our official returns 
to assess imports at their value on arrival, whilst 
the value of our exports is calculated on their 
departure ; that is to say, the Middlesbrough 
price is given for the ore, and the Ipswich price 
for the thrashing machine. So long as the busi- 
ness of ocean transport remains largely in British 
hands this method is evidently fallacious, and 
excludes from the national balance-sheet one of 
our most important industries, namely, that of 
maritime transport of goods, apart from that of 
passenger traffic. We can go a step beyond this, 
for British ships carry a large part of the goods 
of foreign countries that never come into our 
ports at all, and the money thus earned may 
presumably do something to stave off that dread 
day of final reckoning which is the nightmare of 
some patriotic, but not thoroughly instructed, 
Britons. 

This ‘‘invisible export,” to adopt Sir Robert 
Giffen’s apt phrase, although amounting to the 
respectable total of about 60 millions a year, as 
estimated, is hardly sufficient to account for the 
vast sum represented by the excess quoted, and to 
arrive at something more nearly resembling a 
balance, we must look further afield. The next 
fact mentioned in the paper is that a country like 
England earns a large amount by its commission 
business generally ; another ‘‘invisible export.” 
We are the centre of the monetary transactions of 
the world, and receive commissions on produce to 
be sold on account to third parties. Beyond this, 
we are told, England receives money again as 
insurers of ships and cargoes. Further, we receive 
commissions on the bills which are drawn against 
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goods from all parts of the world. The author, 
making a very rough estimate, puts 16 millions 
sterling as the representative figure for the annual 
value of this business. 

It will be seen, therefore, that—putting aside, 
for the present, what may be called the country’s 
private income—the alarmed patriots, who have 
been telling us, with the best intentions in the world, 
that we are going to the dogs at an ever-increasing 
rate of progress, have made the mistake of con- 
cluding that international trade means only the 
buying and selling of goods. We not only make 
and sell to other countries all kinds of machines, 
materials, &c., but we combine with that business 
the calling of carriers, commission agents, and 
underwriters, in addition to which there is a very 
snug little business in the pawnbroking line taking 
the sh:pe of bills discounted and money advanced 
on cargoes that are crossing the ocean. It will 
therefore be seen how we manage to buy more than 
we sell, and yet keep our heads above water. We 
have corresponding cases often amongst individuals; 
for instance, it is more than hinted that many 
fashionable tailors augment their incomes consider- 
ably by ‘‘accommodating” their patrons, and one 
can easily understand how they can, under those 
circumstances, afford to spend more on their food 
and raiment than they receive for the suits of 
clothes they send out to their customers. That 
would be another case of excess of imports over 
exports. 

All the items which we have mentioned would, 
however, be insufficient to account for our annual 
excess, and this brings us to the factor which every 
one recognises, namely, the nation’s private income. 
English capital is invested abroad to an enormous 
extent. There are English partners in foreign busi- 
nesses who spend their money in this country, 
whilst the share owned by British residents in 
State loans, foreign railways, water works, and 
other public undertakings is enormous. With this 
amount Sir Robert Giffen includes the sums due 
annually by India for salaries, pensions, and 
annuities, and remitted to England. This he puts 
down at about six millions, and there are other 
items of the same kind. In his 1882 paper the 
author estimated the amount of the profit, interest, 
and pensions received from foreign countries in this 
way at something over 70 millions a year. This 
represents our ‘‘ private fortune”—as opposed to 
our trade and professional earnings—of not less 
than 1500 millions invested abroad. 

We regret that we cannot follow the author in 
his most valuable and instructive description of the 
way in which these general facts are illustrated by 
more recent statistics. We can only pretend at 
present to deal with the subject at large. The 
excess of imports is no new feature ; as we have 
said, it extends back as far as the statistics on the 
subject will carry us, and therefore those who sigh 
for the good old times of half-a-century ago are a 
little beside the mark. As a matter of fact, this 
excess shows that we are making money more easily 
than other nations which have not the same ad- 
vantages and opportunities that we have. The 
nation cannot hoard its profits in an old stocking, 
as our great-grandmothers did. This excess of 
imports largely represents the tribute paid to our 
enterprise, thriftiness, and natural advantages. 
We make all the railways, harbours, roads, and 
bridges we want ; and then we lend our balance, 
receiving in return an excess of imports. 

In spite of what has been said, conditions might 
arise—possibly may arise—under which an excess 
of imports would not accompany national pro- 
sperity. It is quite possible for a nation, like an 
individual, to ‘‘live on its capital.” Moreover, a 
shrinkage of exports can hardly be otherwise than 
en evilsign, though Sir Robert Giffen also has some 
reassuring things to say in this direction. ‘‘The 
purchasing power of foreign countries would seem 
to have been affected very seriously by the fall of 
prices which has taken place during the last thirty 
years, as it has diminished their ability to pay 
their debts and left them a smaller surplus for other 
things. As aresult there has been a great develop- 
ment of our home trade which has sabes the place 
of the development of trade for export which might 
otherwise have occurred.” 

In conclusion, it may be stated that Sir Robert 
Giffen’s paper is decidedly of an optimistic cha- 
racter, and optimism may prove a dangerous 
thing. No doubt all his conclusions are warranted 
by his figures so far as they go, but to judge of 
the future by figures of the past may be mis- 





leading. Such facts as a large part of our exports 
consisting of coal, and a large part of our imports 
consisting of iron ore, are not in themselves re- 
assuring. Again, we are sending vast quantities of 
machinery abroad, notably textile machinery, for 
the purpose of enabling foreigners to compete with | 
some of our home industries. These things are in- 
evitable, but, without being unduly pessimistic, we 
may take note of them and include them in our 
national forecast although their significance is not 
apparent in any statistical abstract. 

Sir Robert Giffen does not draw any very dis- 
quieting conclusions from these instances, as may 
be gathered from the following final words of his 
paper : ‘‘ Without attempting to predict what the 
future course of trade will be, it is pointed out that 
the increase of civilisation, while it may increase 
the foreign trade in the aggregate, does not neces- 
sarily increase the proportion of that foreign 
trade to the whole business of the country. It 
may or may not be the foreign trade that will 
develop specially in future, although trade gene- 
rally, including both home and foreign, is certain 
to increase largely as inventions and the use of 
machinery continue to increase. Without a general 
survey of trade, no opinion can be justified to the 
effect that a decline of English trade generally has 
begun or is at hand. The decline appears im- 
probable, because with abundant capital and energy 
people can exchange with each other indefinitely, 
can make and consume what they most require, 
and to a country like England, with a large credit 
in foreign countries, this would be sufficient to 
insure all that they can want from abroad and 
ample prosperity at home.” In other words, our 
industrial prosperity is in our own hands, and so 
long as the English race remains true to itself 
its commercial influence is not likely to wane, 
although it cannot in the nature of things retain 
the overwhelming preponderance over that of 
other nations it once possessed. Enough trade 
will, however, remain to afford the comforts of an 
advanced civilisation, and we should be churlish 
indeed if we grudged other people a share of the 
increased happiness that has come to our race in 
these later days of progress ; a progress in which 
the engineer has played the most conspicuous part. 








LITTLE RAILWAYS FOR SOUTH 
AFRICAN COLONIES. 

THE primary need for a new country, rich in 
natural wealth, is transport facilities, and it is not 
at all surprising that in the Cape Colony railway 
development should be a continual cause of agita- 
tion ; but unfortunately the existing lines, although 
laid as a rule only with a due appreciation of needs, 
do not in all cases yield such a return on capital 
as to offer strong inducement to construct railways 
in other directions. Few Governments care to urge 
on the ratepayer the philosophic view that present 
losses mean future gain. The population is widely 
distributed—small hamlets with great tracks of un- 
developed or prairie land between—and it is diffi- 
cult to find in these sparsely-peopled districts 
traffic to pay for a line of 50, 80, or 100 miles, 
costing between 5000/. and 80001. per mile. This 
is no new fact, for the Cape Commission of 1895 
pointed it out, and sought the remedy in a cheaper 
construction of railway of the standard gauge ; but 
this has scarcely met the need, and there is a grow- 
ing opinion in favour of constructing little lines 
of 2 ft. or 2 ft. 6 in. gauge as feeders to the main 
line. This proposal, however, is strenuously op- 
posed by many because it involves a breaking of the’ 
gauge. The Commission we have referred to was not 
inclined to recommend such a course, but it is at 
least open to serious consideration whether in such 
cases where even the cheapest line on the standard 
gauge (3 ft. 6 in.) would be too costly to pay, a pro- 
fitable little railway is not better than none at all. 

We have always contended for a uniform gauge 
where practicable, but the conditions obtaining in 
a new country must be considered without preju- 
dice. There are several points which are arbitrary. 
In any case where there is the least chance of a 
through route, or trunk, line being developed, a 
breaking of the gauge is opposed to true advance. 
Military requirements must be a paramount con- 
sideration, but in such case the Government, as 
in India, ought to meet the burden due to the 
extra gauge. For the rest, in the case of purely 
feeder or Teena lines where the traffic cannot be 





expected within a reasonable number of years to 
support a standard gauge line, a light railway 


should be preferable to no railway at all. The 
difficulty of breaking bulk really resolves itself 
into a consideration of the relative cost of that 
operation, as against the amount of money required 
to meet interest on the extra capital involved in 
maintaining a uniform gauge. On this point, as 


affecting the Cape Colony, a former district engi- 


neer of the Government railways there, Mr. C, 
Bodtker, throws some light in a pamphlet lately 
issued. He is strongly in favour of a 2-ft. gauge 
line, believing that, since it would only cost 25001. 
per mile, it could be adopted and yield a fair return 
on capital while opening up many fertile districts 
not cultivated now because of transport difticulties, 
That he contends has been the experience in Ger- 
many and other Continental countries. 

The crux of the question, as we have said, is the 
cost of transhipment. In India it is pointed out 
that it is less than 1d. per ton, but labour is cheap. 
In France it is, in some cases, done by contract at 
2d.; in Saxony coal is transhipped at 1d. per ton, 
andin South Australia the average rate is said to be 
between 3d. and dd. Mr. Bodtker, therefore, 
assumes that 3d. per ton is a fair rate, which would 
amount to 2501. per annum on a line having 20,000 
tons of traffic. Supposing such line to be 50 miles 
long, which might not be out of the way in such a 
colony of distances as the Cape, this amount would 
mean an addition of 51. per mile of railway to the 
working expenses. Capitalised at 4 per cent. this 
51. equals 1201. per mile. A standard gauge line of 
corresponding length, therefore, ought notto exceed 
in cost the 2-ft. gauge line by more than this 120. 
per mile, whereas the difference is at least ten times 
greater. That is Mr. Bodtker’s calculation, and 
there is room for a wide range in its accuracy. 
There are other well-known disadvantages in con- 
nection with breaking gauge. The loss arising 
through the isolation of the narrow-gauge line, 
which prevents the interchange of rolling stock 
and the use of old stock thereon; the necessity 
of separate repairing shops, with a staff of skilled 
mechanics at each junction ; the lessened facilities 
for cheap and rapid transport for passengers and 
goods ; and the small carrying capacity of lines on 
so narrow a gauge as 2 ft. or 2ft.6in. These are 
important points, especially the latter, which must 
not be lost sight of, as they ultimately involve in- 
creased expenditure and difficulty. Military require- 
ments apart, mining machinery is the only element 
of great weight in a colony, and it is said that in 
Germany a cannon tube weighing 48 tons was taken 
over a 2-ft. gauge. Stock requiring repair may be 
transported in wagons; and in many cases workmen 
may do the work on the spot. The requirements 
of such districts as to speed will scarcely equal 
those on the trunk line, and as to carrying capacity 
a 2-ft. gauge line, as at Darjeeling, may, with a 
14-ton locomotive, take over 1 in 29 gradients 
30,000 tons annually for 163 miles ; and it is not 
considered probable that any of the little lines in 
the Cape would have a greater task set it. The 
2-ft. gauge railway at the 1889 Paris Exhibition 
took 150 trains per day, or 90,000 passengers. 
The Festiniog line of 2-ft. gauge of 14} miles long 
carried 97,763 passengers and 75,805 tons of goods 
in six months. 

The advantage in favour of the little railway 
is that for the same expenditure of capital some- 
thing like three or four times the length of railway 
may be constructed. That is the view taken by 
Mr. Calthrop, late assistant locomotive super- 
intendent of the Great Indian Peninsular Railway, 
and it follows that the area contributing traflic is 
made three or four times greater, so that the 
receipts to meet the capital charges are multiplied 
correspondingly. This is the more insured, as the 
expenses in many cases are the same for 25 as for 75 
aan of railway. In such case the line will be more 
likely to work at full power, which is as important 
as laying out the line so that it will offer the 
lowest, and a uniform, resistance, and here the 
little railway has an advantage, for the resistances 
due to curves of given radii decrease with the 
gauge. Thus a 6-chain radius on the standard 
gauge involves a resistance enormously greater 
than a similar curve on a 2-ft. gauge. An 
accurate survey by an engineer with experience 
of little, as distinguished from standard, lines 
will result, therefore, not only in shortening 
the length and cheapening the first cost, but 
also in reducing locomotive charges. The probable 
steepest gradient in the Cape Colony is given as 
1 in 30. Mr. Bodtker says that the light lines in 
Prussia, on the 2-ft. gauge used for both passenger 
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and goods traffic, have a ruling gradient of 1 in 50, 
but, when gradients between 1 in 40 and 1 in 50 
are introduced, if longer than 23 chains, a hori- 
zontal stretch of double the length of the gradient is 
arranged before it, so as to allow the train to store 
momentum for the ascent. Steeper gradients up 
to 1 in 25, if they do not exceed 6 chains long, and 
1 in 30, not exceeding 10 chains long, can also be 
overcome by the momentum acquired without ad- 
ditional locomotives, while still steeper gradients of 
1 in 18 can be negotiated, if such gradients do not 
exceed the length of the train. No curve should 
have less than 14 chains radius and the smallest 
straight between two reverse curves should not be 
less than 33 ft. Again, a little railway can be much 
more quickly completed than one of standard gauge. 
A case is mentioned of a line in Germany, built by 
the military authorities. Five officers, 15 subaltern 
officers, and 105 soldiers were engaged with another 
100 men ; the latter built in 10 days, two bridges, 
one of 50 ft. span and the other with a middle span 
of 110 ft., and two others of 20 ft. There were 
4000 cubic yards of earthwork on the 10 miles of 
lines, and it was completed in 37 working days with 
unfavourable weather. 

An important point is the proof as to cost. Ex- 
perience has shown in this country that the cheapest 
light railway is working out at over 5000I. ; but 
this is for standard gauge. Moreover, it is doubt- 
ful if an engineer accustomed to heavy English 
work readily accommodates himself to the lighter 
load anticipated, so that Colonial needs would cer- 
tainly come much less. Mr. Bodtker enters into 
a consideration of the cost. The formation, he 
says, need not exceed 6 ft. to 8 ft. in width; the 
line would follow the contour, curves of 14 chains 
“heading ” kloofs ; so that earthworks would only 
cost 300/. per mile, against 10001. to 2000/. on the 
standard Cape lines, owing to the maximum curve 
of 5-chain radius, making it necessary to have big 
banks over the kloofs. Rails of between 30 lb. and 
40 lb., with 2150 steel sleepers per mile, would 
make the total cost of permanent way 1350]. per 
mile. As to bridges, he thinks some of the rivers 
subjected to rapidly rising and falling spates might 
be crossed with masonry or concrete walls, answer- 
ing in some cases the purposes of a dam, for storing 
irrigation water, while in spates the traffic could 
be stopped. Bridges would cost 5001. per mile, and 
with another 4001. for rolling stock, station build- 
ings, and other charges, the total would be 2550/. per 
mile. As confirmation it is pointed out that when 
the German Government thought of constructing a 
light railway from the east coast of Africa to the 
Great Lakes, a Commission sent out, studied the 
question of cost most carefully and came to the con- 
clusion that a 2 ft. 6 in. gauge with a rail weighing 
36 lb. per lineal yard for a line between Dar-es- 
Salaam and Mrogoro, with a branch line from 
Mpyii to Bagamayo, a distance of 181 miles, would 
cost about 33001. per mile. The principal items of 
cost were: Earthwork, 432].; permanent way, 
1208/.; bridges and culverts, 192/.; rolling stock, 
1241.; machine shops, 216l.; stations, 392/.; in- 
terest during construction, 352/.; supervision, 2301. ; 
and for sundry expenses, 249/.; in all 33001. The 
average cost of lines in India built on the 2 ft. 
and 2 ft. 6 in. gauge is 22001. per mile, while the 
average cost of 3 ft. 32 in. line is 58821. The Com- 
mission on light railways appointed by the Cape 
Government estimated also the cost of such a little 
line at between 20001. and 30001. per mile. 

As to the working expenses, it is thought that 
2s. 9d. to 3s. per train-mile would he adequate. 
The New Cape Central Railway, has a train service 
of 1300 miles, and is worked for 3s. 3d. per mile. 
In Europe some of the little railways are said to be 
worked for 1s., the Morvi line in India—94 miles 
of 2}-ft. gauge—is worked for 1s. 10d., the Bickauer 
metre-gauge line of 43 miles for 1s. 8d., and even 
the Darjeeling Mountain line is run for 3s. 5d. 
per train-mile. Mr. Bodtker enters into details of 
existing lines in the Cape, which, if they had been 
2-ft. gauge, would have earned profit, instead of 
involving a loss, and he seeks to show other routes 
where such little railways as he advocates would 
be profitable and beneficial. There can be no doubt 
about the strength of the case he has made out for 
the consideration of the authorities at Cape Town. 








THE SHIPBUILDING BOOM. 
We conclude this week our annual review of the 
shipbuilding trade, and quite opportunely have to 
hand, Lloyd's Returns of the production of the past 





year, and of the work now on hand. An incidental 
reference to the first-mentioned will suffice. Lloyd’s 
total, including warships, is 802 vessels of 1,559,125 
tons ; our total given in our issue of December 30, 
is 1211 vessels of 1,671,217 tons. The disparity 
seems large, but it is easy of explanation. Vessels 
of not less than 100 tons are not inéluded in Lloyd’s 
return, unless they are intended to be classed in 
Lloyd’s Registry ; and, as a matter of fact, only 25 
are so included. Now, as our review was compre- 
hensive, we had to include 139 vessels of under 50 
tons, and a still larger number between 50 and 100 
tons. Again, Lloyd’s take no cognisance of such 
structures as ships’ caissons for docks, floating 
pontoons, floating docks, &c., and these have this 
year made up a very large total. Thus the sail 
tonnage in which we included most of these struc- 
tures made 34,957 tons ; Lloyd’s is only 4252 tons. 
Again we find incidentally that the tonnage of 
some of the ships differ. We accept the builders’ 
returns, which are sometimes estimates, as all 
the ships may not have ‘been measured. Thus 
the largest steamers are given by Lloyd’s as 
the Afric and Medic, of 11,850 tons, the builders 
state it as 12,300 tons; the Statendam is given as 
of 10,475 tons, the builders 10,320 tons ; and there 
may be other instances. The explanation of the 
diference is simply that our term shipbuilding is 
more comprehensive than that of Lloyd’s, and that 
the corrected tonnage is perhaps available to 
Lloyd’s Registry sooner than to the shipbuilder ; 
but this does not materially affect the general and 
complete review, which we have published. 

Lloyd’s give some conclusions as to the net addi- 
tion to the over-sea carrying capacity of our fleet, 
which are interesting : Of the total output, 1,057,775 
steam tons and 3867 sailing tons, or 1,061,642 tons 
in all (nearly 78 per cent.) belong to ports in the 
United Kingdom. The losses, &c., of United King- 
dom vessels during twelve months average 276,000 
tons (194,000 steam, 82,000 sail). Sales to foreign 
and colonial owners for the twelve months ended 
October, 1898, reached the large total of 563,000 
tons (426,000 steam, 137,000 sail). On the other 
hand, purchases from foreign and colonial owners 
during the same period amounted to 104,000 tons 
(100,000 steam, 4000 sail). The sailing tonnage of 
the United Kingdom would thus appear to have 
decreased by about 211,000 tons, while the steam 
tonnage has increased by 538,000 tons. The net 
increase of United Kingdom tonnage during 1898 
is, therefore, about 327,000 tons. This figure ex- 
ceeds the similar estimates for 1895, 1896, and 1897 
by 198,000 tons, 110,000 tons, and 279,000 tons 
respectively. 

We turn now to work under construction, and 
reference may first be made to the great naval 
orders given out by the Admiralty since the last 
issue of ENGINEERING. Kight large ships—four 
new battleships, and four new cruisers—as fully 
described in our issue of December 27, have been 
ordered, and represent an ultimate expenditure, 
within two and a half years, of eight million ster- 
ling ; for both are the best that can be built in 
their respective classes, alike in gun power, 
armour, and speed ; the cruisers being designed 
to go 23 knots, and the battleships 19 knots— 
rates of progression not hitherto reached by 
vessels of such great fighting power. Indeed, 
on a pinch, the cruisers, as well as battleships, 
may take their place in the line of battle. The 
work has been well distributed throughout the 
kingdom. London gets two battleships; both 
will be built by the Thames Iron Works and 
Shipbuilding Company at Blackwall. The Mersey 
has one, to be constructed by Messrs. Laird at 
Birkenhead. The claims of the North - East 
Coast have been recognised by Palmer’s Ship- 
building Company getting the fourth battleship. 
Wales should be satisfied with the cruiser of equal 
value to be constructed at the Government works 
at Pembroke, and the engines for this vessel will 
be built in London by Messrs. Humphrys, Tennant, 
and Co. Messrs. Vickers, Sons, and Maxim, 
Limited, will build a second cruiser at Barrow-in- 
Furness ; and the Clyde, which always comes in for 
a big share of Admiralty work gets two—one to be 
laid down at the Clydebank Company’s Works and 
the other at the Fairfield Works. The battleships 
are to be completed within 27 months, the cruisers 
in 30 months. If we include these vessels we find 
that the distribution of naval work, including all 
ships not yet delivered for trial, is as given above. 

If to this we add 17 torpedo-boat destroyers of 


5440 tons, we haye 65 warships of 422,660 tons 





TaBLE I.—British Warships Building. 























: | Cruisers and 
| Battleships. Guuhoste: 
: | No. | Tons. No. | Tons. 
Clyde —_ _ 11 94,400 
Barrow... oe 1 12,950 4 49,100 
North-east ccast 1 14, 2 | 4,270 
Mersey ..... 2 | 26950 4 | 8,360 
Thames .. te sa | 8 | 40,9050; — | _ 
Dockyards Mis Se ..| 9 | 123,850 | 1L | 42,390 
Total 223,700 


ea 32 | 193,520 


| 





building for the British Navy ; but it may be as 
well to state that five of the battleships are in a 
more or less advanced stage, and one of the large, 
and three of the smaller, cruisers are almost ready 
for trial. In any case, it will be seen that the 
Navy has assisted materially towards the ship- 
building boom. Again, there are under order, or 
in course of construction, 36 warships for foreign 
navies, totalling 127,725 tons, so that the total of 
all warships is 550,385 tons. This is almost double 
the warship total recorded at the same time for 
several years, as shown in Table II. We have 
included in Lloyd’s total the new ships and also 
H.M.S. Euryalus and the Japanese battleship, both 
being laid down at Barrow, ar.d neither of which 
are accounted in tables in Lloyd’s return. 

As to merchant work the position is clearly set 
forth in the same Table, and from this it will be 
seen that the total of merchant and naval ships 
in various stages of construction is 1,951,472 tons, 
which even at Lloyd’s computation of production, is 
25 per cent. more than the output of the pheno- 
menally busy year just closed. The merchant 
tonnage is nearly 400,000 tons more than it was 
12 months ago, and is nearly double what it was 
at the end of the four preceding years. In fact, 
the present activity in shipbuilding has no parallel. 
The total compared with 1893, when matters 
TABLE II.—Work under Construction at the Beginning 
of each Year. 
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— 1898. | 1897. | 1896. 1894. 
| tons tons tons tons tons 
Steamers _.. 1,398,291 | 1,009,192 | 755,947 | 678,318 | 632,443 
Sailing ships..) 2,796 = 4,127 28,786 33,244 25,843 
1,401,087 | 1,613,319 | 784,711 | 711,562 658,286 
Navy ships | 
(privateyards) 379,145 227,230 217,520 115,620 | 122,445 
Royal Dock- | 
yards 171,240 85,690 71,070 101,930 138,540 
1,951,472 | 1,326,239 | 1,078,301 929,112 | 919,271 





Foreign-owned | 
315,141 | 








merchant ..' 250,000 220,783 | 88,995 | 92,615 
Percentage of 

ditto to total 

merchant .. 18 | 3°.5 23 5.5 lt 
Percentage of | 

sailtototal.., 0.19 4 3.8 | 4.7 394 

! } 

were about their worst, is most remarkable. Then 


the merchant tonnage was 760,000 tons less, and 
the warship tonnage 432,000 tons, or, in all, 
1,192,000 tons less. Should the men work well 
together with the employers, a grand period is in 
store for the industry during the next 12 months 
or more. Marine engineers, too, are busy owing to 
the large amount of Government work and the 
entire absence of sailing ships. Six years ago 
10 per cent. of the merchant tonnage depended 
upon the wind ; to-day a sailing ship is very excep- 
tional in a building yard. 

As to the state of the trade in the several dis- 
tricts, Belfast, while it has slightly receded from 
the total of 193,550 tons in Midsummer, has still 
work in excess of previous Januarys. The total 
is 21 vessels of 184,344 tons—20,000 tons more 
than a year ago, and nearly double the aggregate 
of 1895. At Barrow the work is largely naval—- 
they have five big armoured ships and a first-class 
cruiser ready for trial, in addition to as much 
merchant work as at the same period for several 
years. The Glasgow figures mark a high level. 
To the British warship tonnage, shown in the 
Table, 94,400 tons, there falls to be added a 
Japanese battleship, making, with 127 merchant- 
men of 306,041 tons, a magnificent 18 months’ 
work for the upper part of the Clyde. A year ago 
the merchant total was only 190,593 tons, and since 
then it has steadily advanced. Three years ago it 
was only 144,098 tons. Greenock has no warship 
work, but has 66 merchant steamers of 214,859 
tons ; and here also the progress has been steady 
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from 125,067 tons a year ago. The North-Eastern 
sie do not all show the same progressive increases. 

underland, for instance, shows an increase on last 
year’s figures of 14,500 tons, the total now being 
168,109 tons; but while most other districts have 
doubled the amount of work they had in January, 
1896, Sunderland only shows an increase of about 25 
percent. Middlesbrough and Stockton have receded 
slightly from the position in June, for then they had 
103,408 tons in hand and now 92,793 tons. The 
increase on the total of a year ago is 20,000 tons, 
although when compared with January, 1896, it is 
more than 100 per cent., the total then being only 
47,357 tons. Hartlepool and Whitby stand in 
about the same position as at the end of each 
quarter of last year, their total being 30 vessels of 
88,681 tons, which is 21,000 tons better than it 
was 12 months ago, while in January, 1896, it was 
only 40,856 tons. Newcastle has shown the same 
steady progress as the Clyde districts. A year 
ago their work represented 167,075 tons, now it is 
83 vessels of 253,913 tons, whereas in January, 
1895, it was 128,897 tons ; so that here we have also 
the doubling which is characteristic of most dis- 
tricts. The Tyne, too, has a large amount of war- 
ship work—over 100,000 tons, although it is largely 
for foreign navies. 





NOTES. 

Tue New Sewace System at CopeNHAGEN. 

THe works in connection with the new exten- 
sive sewage system of Copenhagen are progressing 
steadily, and it is hoped that the new arrange- 
ments, when completed, will much tend to further 
improve the sanitary conditions of the Danish 
capital. The main pumping station is placed at 
some little distance from the town, in the island 
of Amak, across which the sewage will be pumped 
to the sea so far from Copenhagen that no evil effects 
can possibly arise. Another | pe oy station, the 
west pumping station, situated on the Copenhagen 
side of the narrow water between Seoland and 
Amak, will raise the sewage to such a height that 
its natural fall will carry it to the main station, in 
order to reach which it has to pass under the 
Sound between Copenhagen and Amak. Pending 
the completion of the main pumping station the 
west pumping station disposes of the sewage into 
an out-of-the-way part of the water between the 
two islands. Steam power will be adopted at the 
main pumping station; but at the west station 
preference has been given to electricity, the west 
electric station being very close to the pumping 
station, and it having been considered an advan- 
tage always to have the electric power in readi- 
ness in case of sudden and violent downpour, &c. 
A northern pumping station disposes of the 
sewage from the northern and eastern part of the 
town, so that only the central part of the old town 
remains ; but this, too, will, as soon as possible, 
be included in the working of the new system. 
When this is complete, water-closets will, in all 
probability, promptly supersede the present un- 
satisfactory and altogether out-of-date arrange- 
ments. 

THe Krrecer Evecrric Cas. 

The Motor Car Company, of 93 and 94, Long- 
acre, have now on view the Krieger electric cab, 
an excellently designed vehicle of French make. 
The peculiarity of the Krieger system of electric 
traction lies in the fact that motors are applied to 
the front wheels in place of, as is usual, to the 
back ones. This arrangement, of course, gives 
—— manceuvring powers to the driver, and 
by placing half the batteries well forward ample 
adhesion is secured for the purposes of traction. 
In fact, we are informed that the vehicle in 
question has successfully climbed all the hills in 
the neighbourhood of the Crystal Palace. The 
total weight of the cab complete, with its batteries, 
is 22$ cwt., and the cells themselves weigh about 
7 ewt. The motors, of which there are two, one 
to each leading wheel, are of 6 horse-power each. 
The batteries, it will be seen, are very light 
compared with the power of the motors, but, of 
course, the full power of the latter is but 
seldom called upon. The cab can, the makers state, 
be relied upon to cover 50 miles of ordinary 
give-and-take roads before the accumulators re- 
quire recharging. There being a separate motor 
to each driving wheel, balance gear is not 


needed. Chains are also dispensed with, the 
necessary reduction of the motor speed being 
effected by means of spur gear, which is protected 





by a cover from dust and dirt. In stopping or 
reducing the speed of the car a brake is not used, 
but the current is charged back in the cells, suit- 
able commutator arrangements being made to faci- 
litate this. The makers claim that much of the 
efficiency of the cab is due to this device, which, of 
course, saves current. No resistances are used 
either in starting the car or in varying its speeds. 
By means of a commutator key, however, the 
grouping of the cells and of the magnet and arma- 
ture windings of the motors can be changed in eight 
different ways. Thus, at starting, the battery cells 
form two groups in parallel, and the magnets and 
armatures of the motors are put in series. In 
another position of the key the field coils on the 
two motors are put in parallel, whilst in a third 
position the armatures may also be coupled in 
parallel. By ringing the changes in this fashion 
the power of the motors can be varied, as already 
stated, through eight steps. The cab is designed 
to carry four persons, exclusive of the driver, and 
is excellently turned out. 


SUBSIDISED GERMAN S.S. SERVICE TO EASTERN 
ASIA AND AUSTRALIA. 


The German Government seems determined to 
do all in its power to encourage the shipping trade 
between Germany and Eastern Asia and Australia, 
and has made important contracts with the North 
German Lloyd Steamship Company, some par- 
ticulars of which are published in a recent issue of 
the Reichsanzeiger. The company, for the space of 
fifteen years, undertakes the following services in 
connection with Eastern Asia: 1. A main line 
from Bremerhaven or Hamburg to China, either 
vid a Belgium or a Dutch port, through Genoa, 
Naples, Port Said, Suez, Aden, Colombo, Singapore, 
Hong Kong to Shanghai and back by the same route. 
2. A main line from Bremerhaven or Hamburg, 
either vid a Belgian or Dutch port te Japan, through 
Genoa, Naples, Port Said, Suez, Aden, Colombo, 
Singapore, Hong Kong, to Yokohama, and back 
by Meas Nagasaki, Hong Kong, &c., same ports 
as on outward voyage. 3. A branch line to No. 2 
from Hong Kong to Shanghai and back. 4. A 
branch line from Singapore to German New 
Guinea and back, vid Batavia and other harbours 
of the Sunda Archipelago, Berlinhaven, Frederick- 
Wilhelmshaven, Stephansort, and back by Lange- 
mak Bucht, Habershéhe, and Matupi, &c. For 
the Australian traffic the company undertakes the 
following services, namely, a main line from 
Bremerhaven to the mainland of Australia, vid a 
Belgian or Dutch port, through Genoa, Naples, and 
Port Said, Suez, Aden, Colombo, Adelaide, Mel- 
bourne, to Sydney, and back by the same ports. 
The speed to be maintained on the different routes 
is given in one of the tables of the agreement. 
That provides for the building of four steamers 
for the service to Eastern Asia, which are not to be 
of less than 6000 tons for the Chinese and Japanese 
services. Those for the Australian line must not 
be less than 5300 tons. The four steamers for the 
former line are to be running by the following 
dates respectively: October 1, 1899; January 1, 
September 1, and November 1, 1900. All the 
steamers are to be equal to those of foreign 
nations in every respect, and their plans are to be 
approved by the Admiralty. Moreover, they 
must be built in German yards, and German 
materials are to be used, as far as possible. All 
Admiralty requirements are to be carried out in 
them, and this also to be done on altering vessels, 
as far as is practicable. So exclusive are the con- 
ditions that only German coals are to be taken on 
board in German ports, or at Belgian or Dutch ports 
of call. Exceptions are only permissible with the 
special assent of the Imperial Chancellor. In those 
ports, German provisions are also to be bought, 
as far as possible. The Chancellor can prohibit the 
importation by German, Belgian, or Dutch ports 
of such agricultural products as may compete with 
those of German agriculture. So careful is the 
agreement of German interests, it is stipulated 
that in cases of German and foreign goods being 
simultaneously offered for despatch, the German 
ones are, if necessary, to have the preference. It 
is provided that in case of mobilising the fleet, the 
Chancellor can purchase the vessels on full pay- 
ment of their value, or he can hire them, the 
amounts to be paid for according to the general 
law relating to requisitions for war purposes. 
For the services specified in the contract 
and undertaken by the Lloyd Company there 
will be paid by the Government, from April 1, 





1899, the sum of 279,5001. (5,590,000 marks) a 
year, payable monthly. The contract extends for 
a period of fifteen years from that date. In con- 
nection with this contract, attention may be called 
to the circumstance that a Bremen firm intend 
shortly to start, with two steamers now being built 
for them, a steamer company on the Yang-tze- 
Kiang River, in China, which is to run boats from 
Shanghai to Hankau, for it will be noticed that in 
the present contract a branch line of the Lloyd 
Steamship Company is to run regularly from 
Shanghai. There will, therefore, soon be direct 
communication by German steamers from Ham- 
burg to Hankau, which will be of enormous im- 
agg in developing the German export trade to 
ina. 








THE NIPPON YUSEN KAISHA. 

SHIPBUILDERS and shipowners in this country are 
very much interested in the affairs of the shipping 
companies in Japan. For some years past the former 
have had large orders from the Land of the Rising 
Sun, and the latter have been speculating on the results 
of the development of the Japanese mercantile 
marine on the ocean-carrying trade of the world, 
and especially on that part of it in which they are 
personally interested. The most important steam- 
ship company in Japan is the Nippon Yusen Kaisha, 
or Japan Mail Company, and of the affairs of which we 
have from time to time given some particulars. From 
the papers which have just come to hand from Japan 
we learn that at the annual meeting, held in Tokio 
at the end of November, during the year covered by 
the report, —— profits were realised in spite of 
the general trade depression and tightness of the 
money market. The directors were thus able to 
declare a dividend of 8 per cent., besides carrying 
forward to the next account the large sum of 587,000 
The following is an abstract of the accounts: 








yen. 
Yen. 
Brought forward from last year 126,058 
Profits on the year ats 1,409,758 
Total ... oe 1,535,816 
This was disbursed in the following manner : 
Yen. 
Reserve fund ... os sl 55 70,487 
Allowance to directors and over- 
seers... sos med a 42,292 
Dividend (8 per cent.) 836,000 
Carried to next account 587,036 
Total ... 1,535,816 


The large sum carried forward to the next account 
shows that the directors are determined to conduct 
their work with caution, and under the special circum- 
stances their action was justified. The large balance 
on hand is accounted for chiefly by two facts, namely, 
that in view of the heavy import tariff to be enforced 
from the beginning of this year, merchants arranged 
to have their goods shipped from abroad within 
the current year, thus creating an unusual demand 
for vessels; and, secondly, that while, on the one 
hand, the rate of freight was raised by the company, 
on the other the utmost care was exercised by the 
officials and employés on land and sea, with the view 
of decreasing expenditure. The directors said that 
some of the shareholders might be disposed to regard 
an 8 per cent. dividend as too small, but it must be 
remembered that the trade depression in the pro- 
vinces is not likely to pass away quickly, and also that 
a great part of the goods which, under normal circum- 
stances, would have been imported during the current 
year, have already been brought over at the end 
of last year. Hence a reduction to the extent of 
some 50 per cent. of the company’s receipts during 
the current year must reasonably be expected. More- 
over, it has also to be noted that large outlays may be 
required for the repair of vessels at the end of this 
year, which will involve a corresponding increase in 
the maintenance expenditures, and a considerable 
draft will thus have to be made on the profits of the 
year. Hence the absolute necessity to carry forward 
a large sum to the next account. An animated dis- 
cussion followed on the presentation of the report. 
Some of the shareholders insisted upon having the rate 
of dividend declared at 10 per cent. on the ground 
that the money market was likely to continue in an 
unsettled condition, owing to the instability of the 
Government, a fact which, however, seems to point to 
the need for caution. Others, however, declared that 
the necessity for carrying a large sum to the reserves 
was based on the uncertain prospect which the freight 
market offered for next year on account of the ab- 
normal trade at the end of the year produced by the 
prospect of the new tariff, and that they were pleased 
to havea reserve which would cause a steady return. 
They said they regarded their shares in the light 
rather of hereditary property than of mere speculative 
investments and derived from them means of educa- 
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tion and support for their families, and they were 
much better satisfied with the proposed arrangement 
than they would be to receive a handsome dividend 
this year, and none at all next year, as was the case 
last season. These arguments prevailed, and the 
report of the directors was adopted without alteration. 








BARKING BOILER EXPLOSION. 

On Tuesday some important evidence was given at the 
inquest into the cause of the explosion of a cylindrical 
boiler at the works at Barking of Messrs. Hewett and 
Co., which occurred on January 6, when ten lives were lost 
and many were injured. Two of the victims died in the 
Poplar district, where an independent inquiry is — 
held ; but it has been adjourned pending the usual Boa 
of Trade iapeity. Mr. A. Ambrose, the coroner at Bark- 
ing, however, has proceeded with his inquiry at the 
Barking Town Hall, and on Tuesday heard the evidence 
of workmen and of Mr. J. P. E. C. Stromeyer, the Chief 
Engineer of the Manchester Steam Users’ Association, 
who had made examination of the effects with a view to 
arriving at some reasonable cause for the explosion. Mr. 
T. Carlton, of the Board Trade, acted as assessor. 

Mr. Donald Gordon, the manager of the works, was 
the first witness called, and he gave the history of the 
boiler. It came to the works, he said, in 1890; he was 
in the works then. It was taken from one of the steam- 


lieved they went out before breakfast time. No steam 
blew off on Thursday. A new steam gauge was fitted then ; 
the old one being rusty. It was a repaired gauge, but he 
could not say whether it had been tested. e valves 
leaked slightly. He would have heard the valves blow 
off if they had done so; but they leaked slightly be- 
tween 8 and 9 on the morning of the explosion. There 
were only the usual cocks between the boiler and the 
steam gauge, but he could not say from own know- 
ledge if these cocks were opened after the new gauge was 
fitted. Answering jurymen, he said Burness picked his 
own gauge at thestores. The boiler burned on a nine hours 
day 13 cwt. of coal. The boiler was made by Messrs. 
Hawthorn, Leslie, and Co., Newcastle, but he did not 
know when. It was about 20 years old, but they had 
two boilers from different steamers, and they did not 
know which was which. He did not know until after the 
explosion that a new gauge had been fitted, and could net 
say whether there was the usual pin for — the gauge 
pointer after it made one revolution. [Examination of 
the gauge which was found, showed that there was a pin. 
If the men had any difficulties with the boiler or its 
valves, he had not heard of them. The boiler had been 
filled up to the dome and some water was afterwards let 
out. No more was put in. He did not know the age of 
the springs in the safety valve ; they were probably put 
in in 1892. He had very seldom seen two gauges in use 
on one boiler. He did not tell the men to slacken the 
nuts and let the steam go down to see what was the 























boats of the Grimsby Ice Company. [Subsequently he cor- ' matter. He had been inside the boiler in 1896 or 1897. 
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rected the statement as to date, making it 1885 or 1884.] 
It was then replaced by another in the ship. It was 
in the possession.of the firm six years before being put to 
work, It was thoroughly repaired on the quay, tested in 
February, 1892, by hydraulic pressure at 180 i. It was 
then mounted and seated, and tested by steam to 90 lb. 
pressure. In December, 1892, it was put into regular 
use and continued until December, 1896. It was then 
put out of use, there being another boiler, and it 
acted as a reserve. It was put out of use because it 
wanted cleaning and re-tubing. In March, 1897, it was 
thoroughly repaired, tested with 90-lb. steam pressure ; 
the safety valves were set to blow off hard at 70 lb. The 
boiler was then emptied, the doors taken off, and it 
was: bea dried. On Wednesday, January 4 of 
this year, the foreman boilermaker was instructed to get 
the boiler ready for steam, to see that it was thoroughly 
cleaned out, to put the doors on, and put water in it. ‘Phe 
water was run in between the 4th and 5th by the watchman, 
and on Thursday it was lighted to warm the boiler 
through ; no steam was raised. On Friday morning it 
was reported that the boiler was all right. The foreman 
fitter, the deceased Archibald Burness, was instructed to 
see that the safety valves worked easily. At 10.30 he ex- 
amined the boiler and made arrangements for connectin, 
the pipes. As there was no steam in the boiler he di 
not personally examine the safety valve. He did not 
see the boiler again until five minutes before the ex- 
plosion. The men were at the safety valve then, and on 
asking them how they were getting on with the setting of 
the valve, the reply by the deceased fitter, Burness, was 
All right, I have eased the nuts and made the valve work 
easy, | am going to tighten them down and shove her 
away “—meaning that he was going tosteam. I asked 
the man ‘‘ What steam have you got now?” and Ferrier, 
who could see the gauge from where he was standing, said 
161b. Hethen left the boiler-house. He had never heard 
of the boiler being defective in any way, and heard no 
complaints. The coroner asked, ‘‘ Do you think it was a 
reasonable time to take to get up only 16 Ib.” He replied 
that he heard that the fire was only lighted at one o’clock ; 
but did not know himself. He had no theory as to the 
=. Examined by Mr. T. Carlton, of the Board of Trade, 
T t. Gordon stated that the boiler usually worked at 50 Ib. 
he fires were banked at night on Thursday ; but he be- 


The boiler was re-tubed and fresh branches put in at the 
dome for carrying away the steam in 1897. Of the two 
reports of explosion he heard, the first was 4 dull, the 
second a sharp one. Hesaid he was an engineer by prac- 
tice, and did not think he should be expected to make cal- 
culations of pressures and the like. 

Henry Holt, boilermaker in the employment of 
Messrs. Hewett, was next examined. He was told on 
the 4th inst. by Gordon to get the boiler ready for 
steaming. He inspected the boiler and found it clean, 
and jointed the front doors, put the hose on and left 
the boiler in charge of the night watchman to run the 
water in, telling him there would be sufficient water 
in the boiler about one o’clock in the morning. He had 
nothing to do with valves or gauges. At6 a.m. on the 
5th inst. he went into the boiler-house to see how the 
water was in the boiler, found an excess, and told the 
boiler lad, Pratten, to take a lamp and lower it from 
the top of the dome to ascertain the water level; it was 
> to the crown, level with the bottom of the dome. 

e opened the blow-out cock and let the water out 
until it showed three-quarters glass—9 in. in the glass 

ving 12 in. over the top of the combustion chamber. 

e ordered the fires ‘‘to be put slowly away ”—and the 
boiler was under slow fire during the whole of the day, 
so that it might have a chance of being gradually warmed. 
At night the dampers were closed, and the boiler left. 
He saw no steam that day. In the morning one of the 
fires was entirely out, and the other almost out; there 
was not enough fire to generate steam during the night. 
The boiler was hot. This was Friday morning, and he had 
no more to do with the boiler ; he left it in charge of the 
engineer—the deceased Archibald Burness. He had been 
with the firm for 13 years. He had been a boilermaker for 


he thought the boiler which exploded was from the 
Precursor. When taken out it was no longer fit to 
be in the ship} it needed repairs. It was repaired in 
February, 1892, 

put in. The boats worked at 90 lb. pressure; in the 
works the boiler was ce ay to work at 60 lb. ; he had 
not seen it work at over 60 1b. It worked for four years, 
and in December, 1896, it required re-tubing, two 
additional stays in the combustion chamber, and two 
patches about the bottom of the chamber. The chamber 








40 years. There were three boilers from three ships ; but | b 


on the quay, and 24 new stays were| to 





seemed reduced. It was thoroughly repaired in March. 
1897, a what he thought right. It was tested 
then to 90 lb. by steam, and then lai —_ for auxiliary 
use. The valves were then properly adjusted, and after 
the 90-lb. test acted between 65 1b. and 701b. Examined 
by Mr. Carlton, he said he lighted the fires on Thurs- 
2 4 at six o'clock, directly he let the water out. The 
lad Pratten had not much experience in firing boilers ; 
but he saw him about 9, 12, and 2. They were ver 

dull fires at all these times ; the fuel was only slack coa 

and would not allow bright fires. He saw them again 
before five ; he then pulled the fires forward. There were 
ashpit dampers ; none on the funnel. The firedoors were 
not left open. The boiler was warm right down to 
the bottom. The boiler was — tight, with no 
leakages. He turned over the firing to the engineer 
Burness about 7 o’clock on the Friday morning, and 
only one of the fires was alight. Examined by jury- 
men, he said he was not many minutes examining the 
interior of the boiler on Wednesday. It had been partly 


]| re-tubed within two years, and was clean. The tubes 


had never been used. He did not find any quantity of 
rust in the boiler. The tubes looked red, but that would 
be on account of their being new. He had to sweep it, 
but there was nothing to show that the boiler was not 
in a good state. On Friday morning he saw that there 
was still 9 in. of water in the glass gauge, and that was 
the same as on the previous night. When a boiler was 
defective it was his duty to put it right. Everything 
seemed right. Examined by a solicitor appearing for an 
interested party, Holt said the boiler lay on the quay 
from 1890 to 1892, and was not under cover. Prior to 
1892 he did not think anything had been done except 
re-tubing, and it had been patched at the back when in 
the ship, and a new and larger patch was put on in 1892. 
It had 1§-in. stays; it was taken out of the ship 
because it was not fit for use in the ship before it was 
repaired, and then it could only be used at reduced pres- 
sure. After it wasre-tubed in 1897 it was only tested by 
90-lb. steam. There was a new gauge for that test; it 
may not have been wise to test it to 90 lb. but it was 
done, He was buried in the débris at the explosion. 
He only heard one report. As a practical man, he con- 
sidered 60 lb. was a pressure that would be safe with 
this boiler. On the & of the explosion he suggested 
to Burness that a new gauge should be put on, as the 
one hanging on the wall so long could not be Gapentes 
upon. Atthe 90-lb. test the valves were set to blow off 
freely at 70 lb., and eased off at 65 1b. The proper 
method. was to test by water; but having confidence in 
the boiler, he ona the 90-lb. steam pressure test suffi- 
cient. Burness and Ferrier were in charge of the boiler 
at the time of the explosion. If the safety valve were 
blowing off it would be heard all over the works. The 
other boiler was off to be re-tubed. He did not know 
how old this other boiler was. 

Mr. Stromeyer was next examined, and first, as to his 
experience, he said that he started engineering when 
he was 14 years of age, and, after serving apprentice- 
ship, studied in Germany, was at sea for two years 
afterwards, and subsequently was at Lloyd’s ‘en og Sad 
17 years, and is now Chief Engineer of the - 
chester Steam Users’ Association. hen at Lloyd’s, he 
had extensive experience of boiler testing. He first read 
the following report as the result of his investigation : 

‘In accordance with your instructions, I investigated 
the circumstances of the above explosion, and now beg to 
report as follows : 

‘*T arrived at the works on Monday, the 9th inst., and 
for several days afterwards made an examination of the 
exploded boiler and the surroundings, in order to ascer- 
tain the cause of the explosion. 

‘The pieces of the boiler were collected by the Board 
of Trade inspectors, and the thicknesses and dimensions 
were then measured, and particular attention directed 
towards finding any weak spots at which the primary 
fracture may have started, but nothing exceptional was 
found. I therefore took the thinnest thicknesses which 
I found, and from them estimated what the bursting 
pressure of the boiler would be as follows : 

‘The boiler shell was about 10 ft. 6 in. in diameter, 
and the plate oqpoeret to be about #in. thick. It was 
welded, and welded joints being less reliable than riveted 
joints, are not credited with the same stren as the 
solid plate, but in this case none of the welded joints gave 
way. The fracture passed through the solid plate, and 
the thickness at this line of fracture was about # in. 

‘* From these data I estimate that the shell-plate might 
have burst at about 500 1b. to 550 lb. per square inch. 
The line of fracture passed through some rivet-holes in 
the boiler top under the dome, and at this point the shell 
— probably have given way at, say, 400 lb. per square 
inch. 

‘*T also found that all the steam space stays, were rup- 
tured. They appear to have been welded at the ends, 
which is a common practice with iron stays, and taking 
into account their sectional area and the area of plates 
supported by them, I estimate that the welds would have 
given way at about 550 lb. per square inch. 

‘* As the boiler was not moved from its place, it is 
quite clear that the primary fracture was not started 
either in the furnaces or in the combustion chambers, 
ut in order to show that these parts were strong enough, 
I have made calculations: and find that the furnaces, 
which are 3ft. 6 in. in diameter and ;, in. to ,°, in. thick, 
— gen probably have withstood a pressure of 500 Ib. 


“* T also estimate that the screwed stays in the combus- 
tion chambers would not have slipped out of their holes 
unless the pressure exceeded 400 Ib. per square inch. 

“Tt will thus appear that every part of the boiler was 
so designed as to give way at about the same pressure, and 
that no fault can, therefore, be found with the esign of 
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the boiler. The tact that every part of the boiler is 
shattered, the plates being torn to pieces like bits of 
paper, proves that at the time of the explosion the pres- 
sure must have been very near the bursting point of every 
one of these parts, and my opinion is that the pressure 
which caused the explosion was probably about 400 lb., and 
may have been more. How it was possible to accumulate 
this pressure I am unable to state at present. 

‘*T examined the safety valve, together with the Board 
of Trade inspectors, who had found it and sealed it and 
opened it in my presence. As far as could be seen when 
opened the safety valve had not been much used since its 
last overhaul. Atleast there was plenty of fluid grease 
on the springs and working parts. This would not 
dry up quickly unless subjected to much heat. The valves 
were an easy fit in their seats, but not quite as easy as is 
customary, and there is a remote possibility that they 
may have got jammed. This cause led to the disastrous 
explosion on board H.M.S. Thunderer, when 45 persons 
were killed. The spindle was of rather too good a fit in 
its bushes, and the spring was also rather too good a fit 
on the spindle, but it is hardly likely that any serious 
resistance can have been offered by these parts. If, as 
has been stated in evidence, the valves were blowing 
before the accident, it is more than probable that they 
must have become inoperative before the explosion. 
How this happened Iam unable to say. The pressure 
gauge has not yet been found, and if it was tested and in 
good working order there is still a possibility that the 
syphon pipe connecting the gauge to the boiler may have 
been choked, thereby preventing the gauge from indicat- 
ing the right pressure; in fact, in such a case the pressure 
shown by the gauge may simply have been due to the 
expansion of the air locked upin it being expanded by the 
heat of the boiler. [The pressure gauge was found sub- 
sequent to the preparing of the report which Mr. 
Stromeyer stated was dated January 14.] 

** As the evidence as to the cause of the explosion was 
therefore, not clear, I examined the external evidence of 
destroyed property to see how far this confirmed the esti- 
mate already formed from an examination of the boiler. 
I measured the distance to which one of the plates was 
hurled, and with the help of this information estimated 
that the velocity with atch it had been shot off must 
have been 300 ft. to 400 ft. per second. I also measured 
the dimensions and the displacement of some of the walls 
that were blown down; but this data does not give any 
very reliable information as to the boiler pressure, 
though as far as I can judge it would have required 
520 lb. in the boiler to blow down this wall at the 
point where it was standing. More reliable, though 
not absolutely trustworthy evidence, is afforded by 
the fractured window panes. I carefully measured the 
sizes and the thicknesses of the fractured glasses, and 
knowing that the pressure wave would diminish in in- 
tensity as it travelled away from the centre of the boiler, I 
could thus, py calculating the working pressure on a 
window, estimate roughly what the pressure was at the 
surface of the boiler. The shattered window panes varied 
from 7 in. by 9 in. up to 4 ft. square. The thicknesses 
varied from ,, in. plain to} in. ribbed glass, and numerous 
broken panes were found at distances of 700 ft. I have 
worked out several cases, and find that the pressure wave 
as it left the boiler would have had to be from 400 Ib. to 
500 lb. per square inch. Of course the nearer one comes 
to the explosion the smaller and stronger were the 
windows which were broken, whereas at the great dis- 
tances it was only the large and weak windows which 
failed, but the general agreement of the values found, 
confirms the conclusions which I have drawn from the 
boiler dimensions that the pressure which caused the 
explosion was about 400 Ib. or 500 lb. per square inch. 

**The boiler as designed would probably be intended 
for a pressure of 80 lb. to 100 lb. per square inch, which 


means that the factor of safety of 5 or 4 had been | Pe 


worked to.” 

[Mr. Stromeyer produced the diagram which is repro- 
duced on page 85, showing the area affected by the explo- 
sion. It will be seen that the chimney fell across the site 
of the boiler-house ; the walls which were destroyed are 
marked by the arrows indicating the direction in which 
the walls fell. Several of the windows smashed are 
marked, and opposite each is given the assumed boiler 
pressure, deduced from a consideration of the strength 
of pressure wave at the various points required to 
break the windows. Refraetionary waves could not 
be taken into account. and in some cases the windows 
broken are on the side of the house furthest from the 
works; while in some cases the phenomena pointed to 
the pressure waves passing first through the house as 
at the ‘Fishing Smack” public house. But as regards 
his report generally he said that it had been prepared 
before he had ween (i evidence. ] 

Continuing his evidence, Mr. Stromeyer said he saw 
the pressure gauge after it was found. ‘There was a pin 
for the indicator to work against when it made the com- 
plete revolution. It was graded up to 180 lb., and it 
would take 40 lb. more to bring the pointer to the pin, 
so that if the 16 lb. indicated involved a revolution and 
16 lb., it would mean 236 lb. ; but he thought there was 
no reason to believe that the gauge had shown that. 
The gauge was never so reliable as the safety valve, as 
there were many possibilities of the gauge going wrong. 
Subsequent examination of the boiler showed that there 
was some pitting on the furnace side ; but it would not 
affect the strength of the boiler. He thought in inspect- 
ing such a boiler before putting it under steam, attention 
should be paid to the steam space stays, which might 
have given way at a much lower pressure than he had 
mentioned. There was a possibility of the weld being a 
wash weld—the outside only being welded, which might 
waste away, leaving the inner core not sufficiently 
strong to stand the pressure. The giving way of the 





stays with the subsequent collapse might account for the 
double report of the explosion. Cases had happened 
within his recollection of such failure of the weld and of 
the parts coming so close together as to be only distin- 
guishable by close observation. In any case, however, 
16 Ib. could not have caused the fearful destruction of the 
boiler. He had never seen the same extent of destruc- 
tion, and he could hardly imagine that 16 lb. would do it. 
The destruction of the adjoining wall was sufficient proof, 
for the pressure ere it reached the wall would be reduced 
fourfold or tenfold. The pressure was certainly nearer 
400 lb. than 16 lb. Asked by the coroner if he could tell 
how such a pressure could be accumulated, Mr. Stromeyer 
said it was possible that the steam gauge was out of order 
and it was possible that the engineers might have screwed 
down the safety valve to stop it blowing off, thinking the 
valve was leaking. The instructions they got were to set 
the valve, and they would do their best to get it into work- 
ing order. Asked if there was no means of ascertaining the 
pressure when gauge and valve went wrong, Mr. Stro- 
meyer said it might be determined by the colour of the 
steam if a cock were opened, or by the force with which 
it escaped. So frequently did gauges go wrong that 
Lloyd’s Registry instructed surveyors to test boilers 
with the maker’s own gauges, as in the event of —_- 
thing being wrong Lloyds would not be financially 
responsible for any effects of defective gauges. His 
examination of the seating suggested that the boiler 
shell burst first. It was resting on cast-iron cradles, 
four pieces of iron forming two cradles, and when 
the boiler burst at the top there would be nothing 
to hold the pressure in the boiler, but the pressure 
would be still at the bottom and would take some 
time, — zigth part of a second, to go through 
the water, but during that time the boiler would le 
driven downwards. It pressed on the cradle with such 
a force that it caused a hole 9 in. by 2 ft., and the force 
required to do that was very considerable, the plate 
wy A ? in. thick. There was in his view no ground for 
the theory of retarded ebullition. He thought 60 Ib. was 
a reasonably safe pressure. One of the furnace chambers 
was slightly bulged, but he did not think there had been 
overheating, for shortness of water would have shown 
on the combustion chamber top, which he had examined. 
The explosive force operated from the water side, and he 
did not think there were any appearances to support the 
theory that there was an explosive substance in the 
coal. Such holes as there were in the furnace had their 
origin probably after the explosion, as the plates were 
knocked about very considerably. The safety valves 
a of sufficient area, and the working parts seemed all 
right. 

George Frederick Pratten, the lad who worked with 
Holt, generally corroborated the story of the latter, 
but added that there was 51b. of steam indicated on 
the gauge on Thursday night, when it seemed to be 
working. 

Frank Ferrier, the young man who acted as fitter’s mate 
to the deceased Archibald Burness was next called, and 
he also said the gauge on Thursday night showed 5lb. of 
steam. He was at the tightening down of the safety 
valve, which leaked when the gauge showed 10 lb. No 
force was required to tighten it beyond what would be 
accounted for by the normal pressure of the springs. 
The old gauge was taken down because it was rusty, and 
he then blew the pipe through to see that it was clear. 
He saw the steam registering on the new gauge. On 
Friday, when he and Burness took charge of the boiler 
there was 5 lb. pressure. They got up to 10 lb. and the 
fire went out. Atl p.m. the fires were again lighted. 
At 2 p.m. the fires were ‘‘ put away,” and in 20 minutes 
the pressure was 10 Ib. the valve was twice tightened 
and still leaked, and he was satisfied that it was all right. 
He ~ formed no theory as to how the accident hap- 
ned. 

Two other workers were examined, but nothing of 
interest came out in their evidence, and the inquest was 
adjourned until Tuesday, February 7. 








WORKMEN’S COMPENSATION ACT, 1897. 

On Saturday last the meaning of the expression 
‘* average weekly earnings,” which occurs in Schedule I., 
S. (i), ss. (iii), formed the subject of discussion in the Court 
of Appeal. The plaintiff, J, Keast, had sued his em- 
ployers, the Barrow Hematite Steel Company, Limited, 
and had recovered compensation in the County Court 
for partial incapacity. Liability was admitted, the only 
question for His Honour’s decision having been, ‘‘ What 
was the true measure of damages ?” In assessing damages, 
His Honour had ascertained the total amount of wages 
earned during the year prior to the accident, and had 
divided that amount by 52, the result a ‘the average 
weekly earnings,” upon the basis of which according to 
the Act the damage should be estimated. The plaintiff 
had been ill or absent from work for some days durin 
the year, but His Honour when giving judgment refuse 
to subtract these days from the total number of working 
days in the year, on the ground that if sick time were to be 
considered, a man might get more compensation when off 
than when at work. Strange to say, however, in the 
award which was subsequently issued, these days were 
taken into account, so that the respondents became liable 
to py 14s. 6d. per week instead of 13s. 6d. From this 
judgment they now appealed. 

It was contended by Mr. Cripps, Q.C. (who appre 
for the appellants), that if all the days upon which a man 
did not work were omitted from the calculation, the 
— would be larger, and the amount payable also 
arger. 
hitty, L.J.: The ‘‘average weekly earnings” cannot 
be arrived at except by taking the whole amount earned 
in a year and dividing by 52. 





Mr. Pickford, Q.C., for the respondent, referred to 
His Honour’s judgment, and said that when he mentioned 
“a year,” he meant the whole number of weeks 
worked during the year. The plaintiff in this case 
was a miner who worked as one of a pang who 
received their wages every fortnight. During the periods 
between each job the plaintiff ceased to be in the employ- 
ment, and such periods should not be taken into con- 
sideration. The term, ‘‘if he has been so long employed,” 
which occurs in the Act, must be taken to mean ‘‘if he 
has been so long continuously employed.” He contended 
that the amount should be estimated from the last break 
in the employment. Here the respondent had worked 
every day since the break. 

Collins, L.J.: According to your argument, absence 
from work for a single day would constitute a sufficient 
break ? 

A. L. Smith, L.J.: I do not observe any finding by the 
County Court Judge to show that there has been a break 
in the employment, and all questions of fact are for him. 
You must show that there was evidence of a ‘‘ break.” 
If we are to give a decision on the law, the facts must be 
put before us. 

Mr. Pickford: If the workman is at liberty to go 
away at any time there may be a succession of short 
employments. 

Chitty, L.J.: A man may be engaged for a day, but 
if he has been in the same place for a year it does not 
seem to me to matter about the actual terms of his en- 
gagement. 

In giving judgment, A. L. Smith, L.J., said: 

We have only to decide points of law in this Court, and 
must, therefore, confine ourselves to the facts as found 
by the County Court Judge. When I read his judgment 
it is clear that the point taken by Mr. Pickford was never 
before the Court. The learned Judge put a construction 
upon the words ‘‘ average weekly earnings,” and made an 
estimate from August, 1897, to August, 1898, as if the 
plaintiff had been employed during the whole of that 
year. He expresses no opinion upon the point now argued, 
and we cannot, therefore, deal with it, although in the 
award which was subsequently drawn up, he says, 
‘*During some of those weeks the plaintiff did not work 
atall. I take the number of days he was not working, 
and divide the 70/. 7s. 9d. by the 52 weeks, less the number 
of days during which he was not working.” We cannot, 
however, look at the terms of the award. I think this 
appeal should be allowed with costs. 

hitty, L.J.: The County Court Judge found that 
there had n a continuous employment for twelve 
months. During that time the plaintiff earned the sum 
of 70/. 7s. 9d. By estimating the ‘‘average weekly 
earnings,” according to the number of days actually 
worked, we have the curious result that the less a man 
works the ne his compensation if disabled. 

Collins, L.J., concurred, and the appeal was allowed. 
It will be seen that the Court confined itself very strictly 
to the facts as found by the County Court Judge. Had 
it been argued before him that any break in the employ- 
ment prevented the damages being estimated on a yearly 
basis, the proceedings in the Court of Appeal might have 
terminated in a very different manner. The words of the 
section are: ‘‘The amount of compensation under this 
Act shall be. . . where total or partial incapacity for 
work results from the injury, a weekly payment during 
the meer after the second week not exceeding 50 per 
cent. of his average weekly earnings during the previous 
twelve months, if he has been so long employed, but if 
not, then for any less period during which he has been 
in the employment of the same employer, such weekly 
payment not to exceed 1/.” 

Suppose a man were engaged by the job, and that there 
were intervals between the successive jobs. Could it be 
seriously urged that, although his employment for dif- 
ferent pieces of work extended, pein“ speaking, over 
a period of some years, his compensation must be esti- 
mated upon the basis of a year’s earnings? The rate of 
pay for one job might be 303. a week, while the next 
work undertaken might only bring the workman 103. a 
week. In the former case it is submitted that a workman, 
if injured, should receive 15s. a week, in the latter, 5s. 
We must wait for another case upon the subject to arise 
before the point can be looked upon as decided. 








GrimsBy.--The Grimsby Town Council has decided to 
apply to the Local Government rd for authority to 
borrow 43,500/. for the construction of works for the pro- 
duction and supply of electric light and power in the 
borough. The Council has also decided to purchase from 
Messrs. Shand, Mason, and Co. a steam fire engine, with 
a delivering capacity of 600 gallons per minute; the 
engine will cost 420/. 





VALVE FOR ACETYLENE Gas Piprs.—In our issue of 
December 30, attention was drawn to Berdenich’s view 
that acetylene explosions may be caused by a striking 
back of the flame. Whether or not this striking back 
can occur with the narrow slot burners, generally in use, 
remains an open question. In any case, an explosive 
mixture may easily form in a good many of the acetylene 
apparatus now in use. Air will gain access when the 
generator is cleaned and recharged, when there is leakage 
somewhere, and also when the gas pressure in the pipe 
becomes reduced for some reason, a circumstance likely 
to arise in discontinuous generators. To prevent damage 
in such cases, Berdenich inserts a simple valve in the 
pipe, near the burner or near the generator. It consists 
of two pieces of wire gauze placed at a little distance 
apart. The space between them is packed. with asbestos, 
cotton wool, or glass wool. For small-size tubes, flat 
pieces of wire gavze are employed ; for larger sizes they 
are made conical. . 
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STEEL RAILS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 17, Mr. W. H. 
Preece, C.B., F.R.S., the sident, in the chair, two 

apers were read: ‘‘The Effects of Wear upon Steel 

ails,” by Mr. William G. Kirkaldy, Assoc. M. Inst. 

C.E., and ‘‘ On the cag tect oe | of Steel Rails,” 
by Sir wees Roberts-Austen, K.C.B., F.R.S., Assoc. 
Inst. C.E. ‘ 

In the first paper the author recounted how experi- 
ments he had carried out on two steel rails which had 
broken under traffic had led to his devoting special atten- 
tion to the subject and to a wider investigation. It was 
found that the breakage of rails resulted from failure 
commencing at the top surfaca, and not from the vottom, 
has appeared to be the usual belief, and that the deterio- 
ration was confined entirely to the top or running head. 
The deterioration was of the nature of a mechanical 
hardening of the surface under the action of the rollin 
load. In some cases this hardening further develope 
into a species of disintegration by the formation of 
minute transverse cracks, which, by ual deepening, 
ultimately resulted in failure, unless the rail was removed 
in time. A description was given of the tests specially 
devised for ascertaining readily, and in a practical form, 
the extent of deterioration in worn rails. Briefly, this 
consisted in bending the rail in reverse directions and 
comparing the behaviour. - 

It was explained that as the bottom member of a rail 
was found to be undeteriorated in quality by wear, it 
became possible to determine very closely the original 
quality of any rail (apart from the loss of substance) by 
testing it under bending stress in the normal direction— 
that was, keeping the worn head in compression—also by 
testing specimens prepared from the bottom member, 
under tensile stress. If no deterioration was present, the 
rail, when bent with the worn head in tension, would 
bend to a de corresponding with its behavour with 
the worn head in compression. To illustrate this, examples 
were given showing the wide divergence in some worn 
rails between their original properties, as brought out 
under the normal direction of bending, and their be- 
haviour when the direction of test was reversed. The 
leading features were illustrated by diagrams. A few 
representative rails taken from under various conditions 
of service were referred to. On the one hand, in the case 
of a rail after being subjected to severe brake action, the 
deterioration was very clearly marked ; while on the other 
hand, in the case of a rail that was under favourable con- 
ditions, although after the exceptionally long life of 23 
years’ main-line service, the deterioration was very slight. 
The author drew special attention to the significance of 
this latter rail. From the commencement he refrained from 
taking an alarmist view of the condition of rails, con- 
sidering that where failures or breakages had occurred, 
there would be definite and special causes sufficient to 
account for them. He anticipated that the great bulk of 
rails, where under favourable conditions as to service, 
would not necessarily be found in a bad state. Reference 
was made to a number of other rails found to remain in 
excellent condition after various lengths of service up to 
considerable periods of time. 

Striking instances of very severe and rapid deteriora- 
tion, accompanied with the development of induced 
flaws, were mentioned, illustrated with figures reproduced 
from the original reports. 

_ The following questions suggested themselves in deal- 
ing with this subject: 1. Did all rails suffer alike as to 
the nature of the deterioration? 2. Did not the quality 
of the steel affect the resistance of rails to deterioration ? 
3, Did not the commencement and progress of deterioration 
of any rail depend on, and vary greatly with, the nature 
of the traffic, but still more on the special conditions due 
to its ‘‘situation ” ? 

The author classified the conditions due to “‘ situation” 
as follows: (a) Effects of wear on rails situated under 
favourable conditions ; for instance, when on the level, 
straight and free, or nearly so, from stoppages of trains ; 
()) effects of wearon rails situated under unfavourable con- 
ditions ; for instance, where subject to brake action more 
or less severe ; (c) effects of wear on rails siwated at the 
starting position of trains, where the skidding, or climb- 
ing action, of the driving wheels of locomotives come into 
play. 

Some of the questions were answered tentatively, in so 
far as appeared warrantable from the data already ob- 
tained. eference was made to the probability that 
the severe deterioration found in the first broken rails 
examined was produced by the skidding of wheels during 
starting of trains. It was stated that there had since 
én no opportunity of testing any rails definitely known 
to have been subject to such conditions. A comparison 
followed the behaviour of the ordinary form with the deep 
form of fish-plate joints as regarded relative strength. 
Comments were made, in passing, regarding the micro- 
scopic examination of steel, and the author’s reason were 
stated for not introducing such when dealing with this 
subject; also regarding chemical analysis and the use 
thereof in aiming at agape steel found most suit- 
able from rails of known life and stisfactory behaviour. 

A few observations were offered, in the form of sug- 
gestions, as to whether it be practicable to find an alloy 
of steel which would better resist the induction and the 
the rapid spreading of flaws, the simple or ordinary carbon 
steel being very susceptible to the rapid spreading of a 
flaw whenever one was induced, or even by the presence 
of any defect originally in the steel. Emphasis was laid 
Upon the desirability of obtaining a careful record as to 
the duty performed by worn rails in all cases where 
further investigations were carried out. 

_In the second paper a statement was given of the prin- 
ciples which guided micro-photography of steel rails. 





The most generally useful information as to the structure 
of a steel rail was obtained by treating a highly polished 
surface of the section with an infusion of liquorice in 
water, which stained the pearlite a dark tint, and left the 
ferrite unacted on. The most convenient magnification 
was between 100 and 150 diameters, Normal rails were 
thus shown to consist of patches of pearlite set in ferrite ; 
and although the structure was common to all rails, the 
ratios of the areas differed widely, the amount of carbon 
increasing with the area of the pearlite. Micro-photographs 
were appended to the paper to illustrate the influence of 
manganese on the structure of the steel. If the ferrite 
was arranged in large enclosed polyhedrons, the tempera- 
ture to which the rail was raised before rolling was too 
high. The strength and intensibility increased as the 
size of the grain diminished; and closely interlockin 
ferrite and pearlite was the condition which most favoure 
the prolongation of the life of the rail. 








ROYAL METEOROLOGICAL SOCIETY. 

THE annual meeting of this Society was held on Wed- 
nesday gs the 18th inst., at the Institution of Civil 
Engineers, Westminster, Mr. F. C. Bayard, L.L.M., 
President, in the chair. 

The council, in their report, stated that owing to the 
premises now occupied by the Society at 22, Great 
George-street, being required by the Government, they 
had been obliged to seek accommodation elsewhere ; but 
not being able to secure offices in the immediate neigh- 
bourhood, they had taken a suite of rooms at 70, Victoria- 
street. 

Mr. Bayard, in his presidential address, gave an 
account of the Government meteorological organisations 
in various parts of the world. He first briefly described 
the founding of each system, and mentioned the names 
of the various directors, and then enumerated the number 
of observing stations associated with each organisation. 
In most countries forecasts of the weather are issued, and 
Mr. Bayard gave some interesting particulars as to the 
success attained by each office. The amount of money 
voted by the various Governments for the support of 
meteorology showed what a very small portion of the 
revenue of the different countries goes towards the pro- 
motion of this science. In the British Isles it is 2s, 6d. 
per square mile, or about one-third of a farthing per head. 

The address was illustrated by a large number of Jan- 
tern slides, showing views of the various observatories, 
and portraits of the directors. 

Mr. Bayard was elected President for the ensuing year. 





PuLiMAN Pa.ace Cars.—The Pullman Palace Car Com- 
pany has decided to increase its capital by one-half, the 
value of the assets exceeding the par value of its stock by 
upwards of 18,000,000 dols. 

SHIPBUILDING IN ForeIGn Countrigs.—Lloyds report 
that there has been built abroad, during the year, 371 
steamers of 415,907 tons and 158 sailing vessels of 109,866 
tons, in addition to 50 war vessels of 175,318 tons dis- 
placement. Among foreign countries, the three leading 
places are held by the United States of America (173,000 
tons), Germany (153,000 tons), and France (67,000 tons). 
In the United States, a large warship tonnage (67,000 
tons displacement) has also been launched during the 
year. Of the mercantile tonnage reported from that 
country, early half does not affect the general commerce 
of the world, _— intended either for service on the 
Great Lakes or for local service on the Pacific Coast. As 
showing the size of vessels employed on the Great Lakes, 
it may be mentioned that six steamers have been built 
for this trade mn 1898 of upwards of 4000 tons each, 
besides five sailing barges over 3000 tons each, two of the 
latter approximating to 5000 tons. Germany has launched 
the Graf Waldersee, of 12,800 tons, and the Bulgaria, of 
10,237 tons, besides five other steamers of more than 5000 
tons. The former is the largest ship built in 1898. In 
France, the construction of large sailing vessels, almost 
abandoned elsewhere, has continued to flourish under 
the influence of the bounties granted by the State. 
Twelve such vessels, of 2000 tons and upwards, have 
been launched during the year under review. The 
largest of these, and likewise the largest sea-going sailing 
vessels built in the world during the year, are the Emilie 
Siegfried and the Ernest Siegfried, of 3214 tons each. 
Both have been built at Havre, under the supervision of 
Lloyd’s Register. No similar expansion is noticeable in 
the construction of steamers in France. In Italy the 
mercantile output of the year has only been about 26,000 
tons, but much larger figures may be anticipated in 1899. 
The returns of vessels now in progress, or contracted for, 
amount to about 90,000 tons, as compared with onl. 
34,000 tons at the end of 1897. Italy, it may be ese’ | 
is another of the countries in which the shipbuilding 
industry is affected by the operation of bounty laws. 
The total output of the world during 1898 (exclusive of 
war ships) appears to have been about 1,893,000 tons 
(1,779,000 steam, 114,000 sail). Lloyd’s Register Wreck 
Returns show that the tonnage of all nationalities totally 
lost, broken up, &c., in the course of twelve months 
amounts to about 733,000 tons (328,000 steam, 405,000 sail). 
It will thus be seen that, while the sailing tonnage of the 
world has been reduced by about 290,000 tons during 1898, 
the steam tonnage has increased by about 1,450,000 tons. 
The net increase of the world’s mercantile tonnage is, 
therefore, 1,160,000 tons. Compared with this net increase 
for the world, the increase of 327,000 tons for the United 
Kingdom is equivalent to 28 per cent. In the net increase 
of the world’s steam tonnage, viz., 1,450,000 tons, the 
United Kingdom has shared to the extent of 538,000 tons, 
or 37 per cent. Of the new tonnage launched during 
1898, the United Kingdom has acquired 56 per cent. 








MICROSCOPIC STRUCTURE OF GOLD AND 
GOLD ALLOYS. 
To THE Epitor oF ENGINEERING. 

Srr,—I am very glad that the publication of wy obser- 
vations on the micro-structure of gold and gold alloys has 
invited the interesting letters of those highly esteemed 
scientists, M. Osmond and Dr. T. K. Rose. 

It might have been desirable if they had waited the 
conclusion of my work before criticising it. 

On the general question we appear to be agreed, as M. 
Osmond remarks that ‘‘ Divergence of views between us 
is not a question of a ut of cases,” and this is 
satisfactory, inasmuch as we are all labouring with the 
desire to ascertain the actual facts in connection with 
some of the intricate phenomena of metallurgic science. 

There are, however, one or two remarks I should like 
to make. 

1. I do not think in the study of the micro-structure of 
a metal that it is tenable to infer that ‘if polishing on 
chamois leather with fine rouge does not show any net- 
work,” therefore the absence of eutectics or cement is to 
be concluded, especially in the case of gold, or steel, 
though there are often useful indications afforded of the 
structure in the preliminary process of polishing. 

Moreover, a cannot afford in all cases an 
accurate criterion of the absence or presence of eutectics 
locally segregated amongst the intercrystalline spaces of 
the sonal mass of gold, because in some instances the 
eutectic may be of a softer nature than the primary metal, 
in which case it would not be likely to come out in bright 
or even distinct relief on merely polishing the specimen. 

With to the illustration of gold-lead alloy in M. 
Osmond’s letter. It seems to me that no fair comparison 
can be made between the apparent structure of metallic 
samples, simply polished, and those which have been 
etched, and consequently no reliable conclusion as to the 
existence or non-existence of eutectics can be formed by 
relying only on the indications yielded by pking. 

Etching pure gold in acid does not appear to develop 
the meshwork structure observed in the cases of the gold 
alloys under consideration, and it is only by the addition 
of the alloying element that such an etched structure 
appears to be obtainable. 

his clearly indicates that the etched meshwork cavities 
are due to the increased local "ego action set up by 
the presence, in the intercrystalline spaces, of the respec- 
tive eutectic alloys. 

If the alloying elements were in a state of solution or 
homogeneous dispersal in the gold, the corrosive action 
of the acid would be more widely dispersed and there 
would te no special local indication, such as the mesh- 
work cavities. j 

In order to prove the local segregation of the eutectic 
it seemed only needful to show, as Professor Arnold, Mr. 
Jefferson, and I have done, ‘‘that the attack has been 
more rapid in the network in question,” and M. Osmond 
acknowledges that ‘‘the observations are accurate,” 
though not going fully with our conclusions. 

After a prolonged and wide experience of micro-metal- 
lurgic research J do not consider that either ‘“‘the exist- 
ence of grains, the presence of little blowholes, or of a net- 
work caused by shrinkage or stress, or variations in crys- 
talline orientation” are alone capable of producing the 

culiar meshwork formation which Professor Arnold, 

r. Jefferson, and myself have observed, in the case of 
the gold alloys experimented upon, and the possible in- 
fluences of these conditions were not neglec by us, but 
they were taken into account in our experiments. 

The fact remains that the meshwork formation, as 
described, is present when pure metallic gold is alloyed 
in the manner stated in Professor Arnold’s, Mr. Jeffer- 
son’s, and my papers, and it did not seem, from our 

reliminary trial experiments, that this formation could 
be roduced otherwise in pure gold than by the addition 
of alloying elements. 

I notice that M. Osmond has made no allusion to the 
valuable and careful experiments of Professor Arnold 
and Mr. Jefferson (ENGINEERING, February 7, 1896), 
whose results are in full accord with my own. 

2. I have made no claim in my paper to establish any 
hypothetical formula for the gold alloys, such as Au 114 
PL for the gold-lead alloy, neither have I stated that I 
thought that I had seen ‘‘21 per cent. of cement,” but if 
M. Osmond refers to the concluding part of my notes he 
will find that I regard tentatively the cement or eutectic 
to consist of ‘‘ fine striz, which may be seen at the bottom 
of the etched channels with a suitable incidence of the 
“—_ of light.” 

he results of Professor Arnold’s and Mr. Jefferson’s 
researches are also in accord with this part of my obser- 
servations. I can therefore scarcely consider the eutectic 
in the samples under consideration to be homogeneous or 
in a state of solid solution in the sense indicated by M. 
Osmond’s letter. 

These fine strie are doubtless the “filaments” of ‘a 
thin cement which he (Mr. Andrews) failed to see,” 
according to M. Osmond’s letter. I think, however, if 
M. Osmond had waited the conclusion of my paper before 
attempting to discuss it, he would not have made these 
irrelevant remarks, 

M. Georges Charpy, after a careful micrographical 
study of the nature of a large number of alloys, found 
that ‘‘ eutectic alloys are not really homogeneous, but 
consist of a mixture of the two constituent metals in the 
form of excessively thin lamin, only visible under very 
high magnification” (Nature, May 13, 1897). 

This confirms Professor Arnold’s and my conclusions, 
and does not consort with M. Osmond’s homogeneous 
solution theory. 

I was pleased to see Dr. Rose’s letter (ENGINEERING, 
December 9, 1898), and I am glad of his opinion that my 
experiments have ‘‘ given additional proof of their (segre- 
gated eutectics) existence.” 
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The whole width of the meshwork cavities, as seen after 
etching, was not necessarily completely full of cement, 
but apparently greater galvanic corrosive action had ad- 
jacently been set up by their presence as fine striae, 

ence the apparent considerable extent of some of the 
cavities. 

It appears to me that the eutectic alloy may be some- 
times Ts Susiy attenuated character, and that it may, 
during cooling, have acted on the facets of adjoining 
crystals, and that when etched a wider meshwork s 
or cavity may, by the induced galvanic action, have 
eaten out than that actually occupied by the eutectic. 

This condition would not be shown until after etching. 

3. Ican scarcely agree with M. Osmond in his remark 
on the electrical resistance aspect of the question. On 
the contrary, it seems to me that the recent thermo-elec- 
tric explanation of the increased resistance induced by 
small quantities of alloying elements, confirms the sug- 
gestion of Professor Arnold, Mr, Jefferson, and myself. 

4. The comparison which M. Osmond makes of metal 
structure with the structure of rocks, other than igneous 
rocks, is in the present connection misleading, and M. 
Osmond’s references to rocks of aqueous origin, which are 
soft in the mass, but which are composed of hard siliceous 
crystals or grains, is not a correct metaphor when applied 
to metal structures. It is needful to distinctly discrimi- 
nate between crystalline agglomerates and metalliccrystal- 
lisation, and from my knowledge of the comparative 
micro-structure of metals, and igneous and oes rocks, 
I scarcely think M. Osmond’s allusions to the grains of 
sand in rocks is relevant to the present case. 

The brittleness induced in gold by only a very small 
percentage of bismuth is also noticeable in connection 
with other metals, and the very recent researches of Mr. 


en 


E. S. Sperry ‘On the Influence of Bismuth in Brass” 
(American Institute of — Engineers) show the 
brittleness produced in brass by the very small per- 
centage of bismuth. The author observed that ‘‘the 


alloy containing 0.50 per cent. of bismuth could not be 
forged at any heat. The 0.25 per cent. alloy behaved in 
a similar manner”; and he remarks that ‘‘ there is evi- 
dently a segregation of bismuth which is devoid of suffi- 
cient strength to stand the necessary strain.” Mr. Stead’s 
recent microscopic researches on the micro-structure of 
alloys also affords confirmation. Mr. Stead found that 
a segregation takes place in an alloy of only 1 per cent. of 
bismuth with 99 per cent. of copper, and that in this 
weak alloy the fracture ran along the lines of the segre- 
gation. 

5. Photo-micrographic methods of illustration are not 
always absolutely reliable, owing to occasional misleading 
optical illusions, nor do they always correctly represent 
the true structure of metals. 

My drawings were carefully traced by direct obser- 
vation with a camera lucida, as explained in the paper, 
and accurately represent what was under observation, 
and not, as M. Osmond remarks, what ‘‘Mr. Andrews 
thought he saw.” 

As an instance of the excellent results obtained by the 
micrographic method of illustration, it is only needful to 
refer to the exquisite illustrations of Professor Arnold’s 
recent paper on ‘‘ The Micro-Chemistry of Cementation,” 
which were so much admired at the last meeting of the 
Iron and Steel Institute at Stockholm. 

Camera drawing induces closer and more careful obser- 
vation of the structure, and leads to a more thorough 
personal knowledge of the object under observation. 

This method approaches nearer to the art of the land- 
scape painter, who obtains a far finer grasp of Nature’s 
wondrous design than is obtained by the rapid manipula- 
tion of the photographic art. The close study more 
strongly impresses every detail on the mind. 

Photography, which I frequently employ, whilst valu- 
able for many microscopic purposes, I do not consider is 
of such an educational value as graphic delineation, 
neither does it promote such a careful personal study of 
the minuter detail, neither are the lessons learned from 
its use so mentally durable. It is, in fact, the difference 
between hearing a lecturer and taking down your own 
personal notes; and, on the other hand, mechanically 
recording his utterances by the phonograph, and setting 
the apparatus to work at your rooms where the lecture 
can easily be reproduced without mental efforts. 

6. I regret to notice the apparent reflection M. Osmond 
has made on the accuracy of my microscopic observations 
conveyed in his words, ‘‘ which Mr. Andrews thought he 
saw,” and, again, in another reference, ‘‘which he (Mr. 
Andrews) failed to see.” I may remark that I am not 
given on the one hand to such flights of imagination as to 
think that I see things which do not exist, nor on the 
other hand of failing to see things whose presence is 
within the range of microscopic vision. 

My acknowledged experience in micro-metallographic 
methods of research is a sufficient reply to that portion of 
M. Osmond’s letter. 

The tenour of M. Osmond’s letter appears to be to con- 
vey the inference that the meshwork markings observed 
by myself, Professor Arrold, and Mr. Jefferson, were 
chiefly due, not to the presence of eutectics or cements, 
but simply to local effects arising from other causes dur- 
ing the cooling and etching of the gold. On the contrary, 
we are satisfied, as the result of our numerous experi- 
ments, that such was not the case, in the samples under 
investigation, but that the meshwork markings were in 
those instances primarily and solely due to the presence of 
the alloying elements in the gold. If M. Osmond is able 
to produce identical meshwork-marking effects by simply 
ching pure gold, free from any trace of alloyin 
elements, we shall be glad to be made acquainted wit 
the results of his observations. Professor Arnold’s and 


my own experiments do not appear to coincide with the 
allotropic views of M. Osmond, and hence, perhaps, arises 
his objection to the results of our united experiments. 





I am pleased to observe that we all appear to be in fair 
accord on the general principle of the structure of gold 
alloys, and we are glad to notice that M. Osmond has 
shown in the beautiful illustration, Fig. 2, in his letter, 
‘‘ that the presence of soft cement in that specimen is cer- 
tain,” and that he does not wish to be considered ‘‘an 
enemy to segregation.” Then why does he take excep- 
tion to the united and unanimous results obtained by 
Professor Arnold and myself ? 

I hope that when the X-rays are applied to micro- 
metall phic research, far more valuable results will be 
obtained, and Messrs. Heycock and Neville, by their 
valuable experiments, have shown themselves pioneers in 
this line of research. 

Believe me, Sir, yours faithfully, 
TuHos. ANDREWS. 








THE ‘‘*MOHEGAN” DISASTER. 
To THE EpiTor oF ENGINEERING. 

Srr,—The letter of ‘‘Poplar” in your issue of the 
6th inst. re above, conveys a most excellent suggestion, 
and had it been in my power I would gladly have fur- 
nished you with drawings showing the effect of filling 
the lower holds with sea water; but I have not the 
necessary drawings or other information, nor indeed the 
leisure to work out such calculations. Might not the 
suggestion be taken up by the Board of Trade and acted 
on? 

I am well aware of the horror, so to speak, that ship- 
owners have of such interference, but surelv such disasters 
are national calamities, and as such should be considered 
and dealt with by the authorised authorities, or, now that 
the suggestion has been made, possibly shipowners them- 
selves might be it consideration. If we are content to 
accept such disasters without some attempt to make 
vessels safer against similar injuries in the future, so 
much the worse for us. Since the Mohegan disaster 
we have had the foundering in the China seas of the s.s. 
Glenavon, which was happily attended with no loss of 
life. But so far as one can judge from the meagre reports 
to hand, her’s looks to be a similar end. 

I thank ‘‘ Poplar” for his courteous remarks re my 
nom-de-plume, &c. Suffice it at present tosay, I, like many 
others, am convinced we have not yet arrived at perfec- 
tion, and that so few disasters of a like nature have 
occurred, only proves that were similar vessels treated in 
a similar manner, they would go the same way as their 
predecessors; and we shudder to think of what the 
— may be, but would hope out of evil may arise 
good. 

Yours truly, 


January 14, 1899. DE Ta. 








ROYAL ENGINEERS. 
To THE EprTorR oF ENGINEERING. 

Srr,—A ‘‘ Royal Engineer Officer, late of the Indian 
P.W.D.” has been writing to you for months past on the 
subject of the defects of the “~_ of Royal Engineers, 
and of the remedy for them. have perused all his 
letters as they have appeared, but owing to his very 
involved style of writing I have not yet been able to 
understand exactly what it is that he advocates. I have 
hesitated to write before, lest I should find myself in the 
same position as ‘‘Science,” of whom ‘‘ Royal Engineer, 
&c.,” wrote on page 792 of your issue of December 16, 
‘*T find he has utterly mistaken my meaning; ... in- 
excusably I must say, as this is the thing [ have been 
contending against all along.” He adds: ‘‘The desira- 
bility and feasability of what I upheld must be equally 
clear, and if I have not made both equally clear to any 
one in my last two letters, I will resign my claim to 
able to explain anything.” Well, there is a good deal in 
the gallant officer’s letters which is far from clear to me. 
For instance, in his last letter, page 58, the following 
sentence occurs, and I should be glad to know if a ‘‘ claim 
to be able to explain anything ” can be based on it : 

“*Tt will be seen, therefore, that my suggestion, if that 
is taken, as it is, only the present Royal oe dal but 
with its anomalous factor reduced to uite harmless, 
instead of increased so as to disorganise the whole corps 
(as in the actual corps).” 

This is a complete paragraph, so there is no question of 
tearing a sentence out of its context, and in that way 
rendering it unintelligible. 

If ‘Royal Engineer Officer, &c.,” would be good 
enough to set forth his plan again, restricting himself to 
half a column of your space, and would read his letter 
through after he had written it, it is possible that he might 
succeed in making it clear. I feel sure, from the little 
that I have been able to understand, that his ideas on 
the reconstruction of the corps are valuable, and I should 
like to grasp them in their entirety. 

Yours truly, 
Civis. 





DISABLED STEAMERS. 
To THE Epiror oF ENGINEERING. 

Str, —Many of your readers were doubtless interested in 
the recent judicial inquiry rding the loss of the West- 
meath ; the captain having been held free from blame, 
even although the inquiry which led to the loss was 
limited to a broken tail-shaft. 

As tail-shafts break but too often at sea, and as the 
cases in which they can be even temporarily repaired are 
rare, and the cases in which vessels are lost in conse- 
quence of a break are at least as rare, there is room for 
— on the matter, and perhaps this you will kindly 
allow. 

Ten years ago a cargo steamer lifting 5000 tons of 
deadweight was considered a large one ; sucha vessel had 





masts of no great length, but yet not altogether out of 
proportion to her size, and in emergency, she could spread 
canvas enough to keep her out of the trough of the sea, 
a hawser fit for towing her, moreover, was not of an 
unhandy weight. Shipowners’ ideas as to size have gone 
ahead since then, and now the typical cargo steamer lifts 
at least 10,000 tons of deadweight. The masts of sucha 
vessel have but little greater length than with the ship 
of half the size, being no more than sufficient to carry 
the cargo derricks, and the canvas that can be spread 
is quite insufficient, and probably kept in the locker; 
the towing hawser is neither light nor handy. 

When the Westmeath, a vessel of 450 ft. long, got dis- 
abled, the weather being stormy, she was helpless, proved 
impossible to tow, and had to be deserted. The same 
result could hardly fail to follow in the case of not a few 
cargo steamers now afloat did their tail-shafts break 
under similar circumstances. s 

It is not likely that we shall see legislation fixing the 
minimum spread of canvas for steamers, although such 
legislation would bear comparison for reasonableness with 
that at present in force regarding ships’ boats ; many a 
disabled steamer, in days past, has been enabled, by means 
of her canvas, to hold the sea through stormy weather, in 
which the boats, had they been taken to, could not have 
lived. It is as little likely that shipowners will give up 
ordering large cargo steamers, for the advantage of such, 
assuming full cargoes, is evident, but it is likely that 
underwriters may some day awake to the fact that a large 
cargo steamer, if fitted with a single screw, is a much 
greater sea risk than if fitted with twin-screws. 

When modern tail-shafts break at sea, they do so from 
causes other than that of insufficient diameter ; the classi- 
fication societies take good care on this point; and the 
chance of a similar cause bringing about the fracture of 
two tail-shafts at the same time is small. 

Yours trul, 


Glasgow, January 13, 1899. Roperr T. Narien. 








‘*BLOCK-SETTING TITAN CRANES.” 
To THE Epitor oF ENGINEERING. 

Sir,—Our attention has been called to an article on 
‘*Block-Setting Titan Cranes” in Cassier’s Magazine for 
this month. We shall be glad if you will allow us to 
state that we are in no way responsible for the statements 
in the article, many of which are incorrect ; and as all 
mention of our name has been omitted throughout, may 
we also state that we constructed the following machines, 
to which unacknowledged allusion is there made: 

1, The Titan, for Kurrachi, mentioned on page 173. 

2. The East London Titan page 173. 

3. The machinery for the Tynemouth Mammoth, North 
Pier, Rese 175. 
on he machinery for the Tynemouth Mammoth, South 

ier. 
5. The ‘‘ elaborate model,” mentioned on page 175. 

6. The 6-tons block-setter, page 177. 

7. The ‘‘smallest block-setter ever made ” (sic.), for 
East London, page 177. 

8. The similar machine for Port Alfred, page 177. 

9. The large Peterhead Titan, mentioned on pages 
177 and 180, 

10. The Vera Cruz Titan, mentioned on page 177. 

We are, sir, your obedient servants, 
pro Stothert and Pitt, Limited, 
Watter Pirr 
(Managing Director.) 
Bath, January 18, 1899. 





CaTALOGuES. — Messrs. Tolch and Co., engineers, 


be | Fulham, have sent us a copy of their new illustrated 


catalogue of oil engines. The firm in question sup- 
plies these engines arranged to operate either as sta- 
tionary, portable, or marine engines.—Messrs. Robert 
Boby, Limited, of St. Andrew’s Works, Bury St. 
Edmunds, have issued a new catalogue of their grain, 
malt, and seed-cleaning machines, of which they have up 
to date constructed upwards of 27,000 sets.—An excel- 
lently got up catalogue has just been issued by Messrs. 
John Lang and Sons, of Johnstone, near Glasgow. The 
subject-matter dealt with consists of machine tools, in- 
cluding lathes of all sizes and types, screwing machines, 
milling machines, and boring machines. The firm 
further supply cut gearing of all pitches from } in. to 
3 in. The blocks illustrating the catalogue are very 
effectively printed, the contrast of the parts being 
heightened by tinting certain of the darker portions. 
—Another fine gry is that issued by the Niles Tool 
Works Company, of Hamilton, Ohio, U.S.A., who have 
a London office at 39, Victoria-street,S.W. This volume 
contains 570 of matter, and deals with nearly every 
type of machine tool. The illustrations are numerous 
and well printed, and the letterpress clear and complete. 
—The Dawson Economic Gas and Power Company, 
Limited, of 39, Old Queen-street, London, S.W., have 
issued a new catalogue, giving illustrated pes Srey of 
— and receivers they construct for supplying gas 
or power or heating purposes.—Messrs. Lake and Elliot, 
of the Albion Works, Braintree, Essex, have sent us 4 
copy of their new illustrated price list of tools for cycle 
makers and repairers. The tools listed are mainly of 4 
light character, and include spoke-screwing machines, 
sensitive drilling machines, brazing forges, and the like. 
—Messrs. Gresham and Craven, Limited, Ordsall-lane, 
Manchester, have just published a new catalogue con- 
taining complete illustrated descriptions of the seve 
types of injectors for which the firm have acquired 80 
well-established a reputation.—The Bedford Engineering 
Company, of Bedford, have sent us a copy of their new 
illustrated catalogue of steam cranes, of which they make 
several patterns, both stationary and locomotive. 
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HEAVY 
CONSTRUCTED BY THE 


WORM GEAR HOBBING MACHINE. 


NILES TOOL WORKS COMPANY, 


HAMILTON, OHIO, USA. 





We: illustrate, on this page, an exceptionally large 
machine for hobbing out wormwheels, which has 
been constructed by the Niles Tool Works Company, 
of Hamilton, Ohio, U.S.A. The machine, as ordi- 
narily used, with an automatic feed in operation, can 
cut worm-gears up to 5 ft. 6 in. in diameter, whilst, 
by removing the feed mechanism and feeding by hand, 
wheels of 7ft. 3in. in diameter can be operated on. 
The largest hob which can be used for cutting is 
7i in. in diameter. As the machine can also cut gears 
measuring but 23 in. between the centres of wheel and 
worm, it will be seen that the range of work which it 
can accomplish is very wide. The worm-gear blank 
and the hob are both fitted with positive drives. 
Change of speed is obtained by a train of gearing 
shown to the right of the driving cone at the top of 
the machine. Either right-hand or left-handed gears 
can be cut in the machine, the necessary reversal of 
motion being obtained by bevel gearing, in the usual 
way. The feeding forward of the blank is effected b 
worm-gearing, an automatic cut-out being provided, 
which comes into operation when the cut has reached 
the designed depth. A graduated scale at the side of 
the machine provides means for setting the blank 
carriage accurately and quickly. The machine is 
heavy and strongly built, its weight being 7400 lb. 








INDUSTRIAL NOTES. 


Tur National Federation of Miners’ Conference, held 
last week in Edinburgh, was a great success in point 
of numbers, for some 408,000 miners were represented. 
With such a vast proportion of the whole a 
population as an electorate, the delegates might wel 
consider that they could well speak in a representa- 
tive manner, and voice the aspirations of the working 
miners of the country. But this does not mean that the 
majority of the men always agree with the delegates’ 
views upon all questions; one instance of possible 
difference will be adverted to. As regards the South 
Wales miners, they have been welcomed into the 
Federation with the recognition of the fact that for 
the next four years they have to work under a sliding 
scale, which is repugnant to the Federation. The 
situation is, however, changed from what it was when 
the struggle for inclusion first began ; for at that date 
the Conciliation Board had not been constituted, 
whereas now it exists as a permanent institution. 
The possible point of difference between the views 
expressed by the individual delegates, and the opinions 
of the electorate may be seen in the references made 
to and the denunciations of the Workmen’s Compen- 
sation Act. Mr. Benjamin Pickard, M P., is a suc- 
cessful leader of masses of men ; but he is not quite so 
good a judge of Acts of Parliament as Messrs. Burt, 
Fenwick, and John Wilson, all of whom, and many 
others, regard the Act as most valuable, although not 
quite perfect. If, as Mr. Pickard asserts, ‘‘it is the 





worst Act ever placed on the Statute Book,” how is it 
that the other trades, now left out, clamour to be 


included within its provisions? Moreover, in the 
reports of the committees given on the following day, 
under Mr. Pickard’s arg gd ‘it was admitted 
tbat the Act was the best of the kind ever passed,” 
but it was doubted whether it provided any further 
safeguards against accidents than formerly. As a 
matter of fact, that was scarcely the intention of the 
Act, certainly not in the same sense or to the same 
degree as the Employers’ Liability Act, one of the 
chief objects of which was to promote safety by im- 
posing responsibility and liability on the employer. 

Many of the delegates and others seem to think 
that the insurance by employers against accidents is 
vicious in principle. But surely insurance is but 
another mode of thrift. Workmen do not want to 
see employers ‘‘smashed up,” because an accident 
occurs on their works; if they were, where would 
compensation come from, supposing there were no 
insurance? There are two methods whereby the 
Workmen’s Compensation Act can be smoothly 
worked, so as to get the best possible good out of it-— 
one is by insurance, the other j mutual arrangement. 
Many object to the latter, just as they, or others, do to 
the former. It would seem that the cotton spinners 
and weavers have managed, in some perfunctory 
kind of way, to arrange compensation in cases under 
the Act. In many cases rules and regulations have 
been passed by the Registrar of Friendly Societies for 
the cafrying out of mutual schemes, in all of which 
the full benefits of the Act are supposed to be secured. 
This will avert disastrous litigation, ruinous alike to 
employers and to the trade unions undertaking the 
responsibility of legal costs. Mr. Abraham, M.P., of 
the South Wales miners, has publicly accused the 
Registrar of unfairness to the men in framing the 
schemes. Any one who knows Mr. Braybrook knows 
that such a charge is altogether preposterous. The 
chances are that his sympathies would rather lead him 
the other way. But he has to be just, to frame the 
schemes in accordance with the Act, and he knows 
that the eyes of the whole country are upon him. 
An amendment of the Act is no doubt probable, 
but that does not prove that the Act is a bad one, 
not even that it is very defective. It was, and 
is, an experimental Act, far-reaching in its character, 
and of vast benefit to the working classes. In some 
branches of industry the compensations under the 
Act will necessarily be very heavy-—in mining opera- 
tions, in connection with railways, and a few others. 
An utter condemnation of the Act is folly, to mini- 
mise its effects is bad policy, and to ask too much 
in the first amending Bill would but retard amend- 
ment in cases where most required. Miners are 
deeply interested-in its smooth working, for the death 
rate from accidents has averaged over 1000 a year for 
fifty years, while the injuries have been enormous in 
number, often ending in disablement for life. 


The January report of the Executive Council of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
to the members is unusually interesting, inasmuch as 
it publishes the resignation of the general secretary, 
Mr. Robert Knight. Mr. Knight, writing from his 
office at Newcastle-on-Tyne, says : Z 

‘*T cannot possibly describe to you in writing or 
words, my feelings in thus asking you to accept my 
resignation. I feel that my life Es been bound up 
so much with the life of this noble society ; to sever 
my official connection means a wrench that no one 
but myself can understand. But in the life of all 
of us there comes a time when the bands must be 
loosened, The years grow upon us, and however un- 
pleasant it may be, we cannot hide from ourselves 
the fact that we are growing old. Iam nowin m 
sixty-sixth year. The years bring infirmities, and I, 
am no exception to the rule. I commenced my work- 
ing life as an apprentice when I was 124 years old, 
and worked at my trade for more than 25 years, I 
was then called to take the position as your general 
secretary, which I have held nearly 28 years. These 
two periods make up 53 years of arduous labour and 
responsibility. 

“There is a kind of heroism in a man dying in 
harness, but I really have no desire to be a hero after 
that fashion. I should like to have a few years of 
rest and peace before the end comes, and I think if 
you take the length of my service or the amount of 
work done, you will say that I am fully entitled to it.” 

Reverting to the pledges given when he first 
became a candidate for the general secretaryship, 28 
years ago, Mr. Knight says these promises have , Hi 
faithfully fulfilled. He refers to the early difficulties 
of the work, and to the overcoming of them, and says 
that now their organisation has become almost perfect. 
Proceeding, he says : 

‘*The society was not built up for the simple pur- 
pose of increasing wages, and shortening the hours of 
labour. Itis true it meant this, but it means much 
more than this. It means a growth of that trust and 
confidence of men in each other, which is almost 
the necessary result of joint action for common objects. 
It means the possession of those larger powers Seriv- 
able from a well-regulated and well-directed unity. 
And it means a wiser discharge of class and individual 
duties, because of the graver responsibilities imposed 
by society on men whose action powerfully influences 
a nation for good or evil. It means, too, a growth of 
independence in that class of society which needs it 
most. It means the promotion of industrial peace, 
and the establishment of a trade union that would 
prove a blessing to employers as well as workmen. 

‘* These ideals are not too lofty, and if I have not 
succeeded in accomplishing all I desire, yet I have 
striven in the direction indicated, and I hope that 
those for whom I have laboured have somewhat 
benefited by the result.” 





We are sure that the news of Mr. Knight’s resig- 





90 


ENGINEERING. 





[JAN. 20, 1899. 








nation will be received with profound regret, not only 
by the members of his society, but by all the firms 
who employ them. Mr. Knight fought valiantly for 
his members, but he always fought fairly. He recog- 
nised that duties and privileges are co-related, and in 
all things his word was as good as his bond. He will 
carry into retirement the good wishes of all who have 
had dealings with him, even of those whom he has 
worsted. 





The monthly report of the Ironfounders’ Society for 
this month says that ‘‘ the past year has been one of 
great prosperity and we are entering upon 1899 with 
trade still remarkably good, and, judging by present 
np the outlook for the year may be reason- 
ably considered as cheerfully hopeful.” It then refers 
to the urgent demand for pig iron, which is an indica- 
tion of prospective work for users of iron in all 
branches. Stocks have decreased, fresh furnaces are 
being put in blast, and industries engaged in manufac- 
tured iron and steel show that there will be a large 
consumption of raw material during the year. Turning 
to the society’s progress the report shows an increase of 
380 in its membership, and a saving of 22,322/. 10s. 11d. 
during the past year, and this, too, in spite of the fact 
that in the two first months of 1898 the funds de- 
creased by 4000/. by reason of the engineers’ lock-out 
causing a stoppage of work. The total number on the 
funds was 1886, last month 1781, increase 105. Of the 
total 436 were on donation benefit, increase 91; on 
sick benefit 492, increase 42; on superannuation 
benefit 831, increase 4; on the other trade benefits 84, 
decrease 1 ; on dispute benefit 43, decrease 31. ‘‘ The 
increase on donation benefit was caused by a few small 
employers in Cleckheaton and Rochdale refusing to 
concede an advance given in those places by the other 
employers. Members are requested to see the branch 
secretaries at Barnsley, Blackburn, Cleckheaton, and 
Rochdale, before asking for employment, as disputes 
exist at those places, but only with a few employers ” 
The report states that advances have been conceded to 
working members at Blackburn, Bolton, gH hy 
and Bury of ls. per week ; at Cleckheaton and Roch. 
dale 2s. per week, while on the north-east coast the 
whole matter is referred to the Board of Conciliation. 
There is a strike at Barnsley for an advance of ls. per 
week and a reduction of hours from 54 to 53 per week. 
A levy of 3d. is proposed for the 38 men out, as the 
report states that they are black-listed by the fede- 
rated employers. All such members are to have 6s. 
per week extra, beyond donation benefit until they 
tind work, or until the executive deem it wise to dis- 
continue it. 





The report of the Associated Ironmoulders of Scot- 
land says that trade all round is good to an extent 
not before remembered, and the prospects for the 
year 1899 are exceedingly encouraging. The members 
are reminded that employers still complain of loss of 
time when there is plenty of work, and the men are 
urged to guard against such complaints. Then it is 

ointed out that some members are drawing idle 
Benefit when work is to be found, and the workers 
in the various shops are cautioned not to permit of 
this malingering. The membership of the society has 
reached 7322, the highest point ever attained by the 
union. The actual number in full employment is also 
higher than ever before. The funds continue to in- 
crease at a rapid rate—within the last six weeks the 
gain has amounted to 2088/. 12s. 2d., the total balance 
now reaching 50,361/. 5s. 8d., being equal to 7/. per 
member, the largest balance, perhaps, of any union pro 
rata. Members in arrear are reminded that benefits 
are suspended when they owe 1/. 5s. for a certain 
period after the books are cleared, and they are urged 
not to run such a risk, especially as now they are in full 
work at good wages. .The wages movement in the west 
of Scotland is being pressed, every employer in Coat- 
bridge, Dumbarton, Glasgow, Greenock, and Paisley 
having been served wita notices soliciting an advance. 
No definite replies had been received at date of report, 
but this is excused on the ground of the Christmas 
and the New Year’s holidays. The advance sought is 
a farthing per hour and 2} per cent. on piece rates. 
Members are reminded that, as a dispute exists at 
Barnsley between the Ironfounders’ Society and the 
employers, they must not seek work in that place by 
reason of the agreement with the English union. The 
agreement with the federated ee as to weekly 
payments of wages is given in full, and also the corre- 
spondence relating thereto ; also information as to the 
Workmen’s Compensation Act in its application and 
operation. The point as to ‘average weekly earn- 
ings,” as a basis of compensation, was raised in the 
Birmingham County Court, it being decided that a 
man could not plead what he was formerly earning, 
but the amount being earned at the time of the 
accident. 





Now that business matters have settled down, and 
shops and works have resumed operations, the position 
and outlook can be more definitely described. 


Throughout Lancashire engineering industries, in all 








branches, fully maintain the activity which has charac- 
terised them for many months past ; and new work 
continues to come forward freely, with this advantage 
that advanced rates are mostly obtainable upon new 
work. The effect upon labour is that many of the 
unions have practically no unemployed members on 
their books. Of course where donation benefit is paid 
there will always be a few who will rather await 
opportunity than travel in search of work. The lead- 
ing establishments engaged on machine-tool work are 
exceptionally pressed with orders, many firms being 
unable to accept new contracts which can only be put 
in hand towards the close of the year at the earliest. 
Stationary and locomotive builders, electrical engi- 
neers, and the general sections of the engineering 
trades are also full of work for some time to come. 
Boiler-makers are also exceptionally busy in most dis- 
tricts. Makers of textile machinery are mostly busy 
in the spinning branch, but in the loom branch they 
are but moderately employed. Generally there is most 
encouraging activity, and the prospects for the year 
are undoubtedly good. 





In the Wolverhampton district, now that the prices 
have been definitely settled for the current quarter, 
subject, of course, to any new developments, there is 
more confidence in negotiations for future supplies. 
Transactions in the finished iron branches have been 
very heavy in bars, plates, and sheets. Makers of 
marked bars have a good accumulation of orders 
already on their books. Although the price of 
unmarked bars has advanced 53. per ton, it has not 
been considered wise to advance the price of marked 
bars, which remain on the basis of the prices of 
October of last year, with extras for special brands. 
A further rise in the | gp of crude iron is expected at 
an early date, and consequently, consumers are 
anxious to get their requirements settled and booked. 
Business on home account continues to be very brisk 
in most departments, and some good contracts have 
been on offer from the Australian and Cape markets. 
Galvanisers have heavy orders on hand for export, 
which will have a tendency to harden the prices of 
black sheets. Steel is in active demand, and the tone 
is very firm for all qualities. 


In the Birmingham district trade generally con- 
tinues to be good. At the quarterly meeting of the 
Midland iron trade there was a good attendance of 
both buyers and sellers from the North of England 
and from South Wales, and also from other important 
iron and steel-producing centres in Great Britain, and 
from the United States. Marked bars were not ad- 
vanced, the basis of 8/. per ton, and of 8/. 12s. 6d. 
for special brands being maintained, but the advance 
of 5s. per ton on unmarked bars was adhered to. 
The black sheet trade has improved and is improving, 


and the outlook indicates a still further improvement. 


Galvanisers are busy and an advance in sheets has 
followed upon the increased cost of spelter. The 
steel trade is very active; makers are so full of 
orders that contracts go a-begging. The Welsh tin- 
plate trade was not so well represented as usual, but 
the Staffordshire tinplate trade has improved. The 
engineering and alled branches of trade continue 
fairly busy in most cases, and so also are the other 
iron, steel, and metal-using trades. There are no 
serious labour disputes on hand, or pending, so far as 
can be seen at present. 





The Duke of Devonshire, as chairman of the Barrow 
Steel Company, denies the statement made in the 
January number of the Jronworkers’ Journal, quoted 
in our issue of the 6th inst., that no workman over 
50 is years to be engaged in the future. That journal 
stated that a notice to the effect, with various other 
conditions, was given to every workman. The state- 
ment was definite and precise, full particulars being 
given in the Jronworkers’ Journal. It is satisfactory 
to learn that there must have been some mistake or 
misunderstanding in the matter. Fifty years of age 
seems early for a workman to be disqualified for work. 
Once dismissed on the ground of age there is little 
chance afterwards. In certain industries energy and 
strength are pre-eminently needed, but experience and 
skill have also their special value. 





The application of the cotton operatives for a 10 per 
cent. advance in wages has been before the joint com- 
mittee of the North and North-East Lancashire Cotton 
Spinners and Manufacturers’ Association and the 

orthern Counties Weavers’ Amalgamation for con- 
sideration. The matter will now come before a con- 
ference again for definite settlement. The indications 
are that a solution will be mutually arrived at. 





The question of raising the age of half-timers will 
come before a round-table conference to be held in 
Manchester on February 2, when the manufacturers, 
the operatives, and the educational authorities will 
be represented. Itis expected that about 40 delegates 
will be present. On almost all such questions formerly 
the divergence of opinion was so great that they had 








to be fought out in Parliament. Mutual negotiation 
and agreement will be found to be a more excellent 
way. 


The dispute in the Scotch furniture trade, after a 
strike lasting 10 months, was settled last week after 
a three days’ joint conference, when it was agreed 
that the men should be reinstated on the 16th inst. 
—last Monday. This is a good ending to a very 
prolonged and disastrous dispute. 


The Scottish Trade Union Congress decided to 
agitate for and take energetic action to procure an 
eight-hours day. Hitherto the Scottish workmen 
have less favoured the eight-hours movement than 
some of the English trades, and even now it is the 
miners mostly that lead the way. 





A deputation of drivers, firemen, goods guards, and 
shunters on the North British Railway waited on the 
directors last week to urge upon them the concession 
of a general ten-hours day, and an increase in the 
number of shunting yards where the eight-hours day 
isin force. The directors expressed sympathy with 
the objects and promised to give the matter their con- 
sideration. This mutual negotiation is bearing good 
fruit in all directions, is good alike for employer and 
employed. 





The Northumberland Miners’ Association held a 
special council meeting last week on the subject of a 
national federation of trades, and on the question of 
sending delegates to the Congress at Manchester. The 
matter had been before the severai lodges, and had been 

rfunctorily discussed, but it was felt that the matter 
nad not been thoroughly discussed ; hence the special 
council meeting. The president declared that he did 
not see the practicability of the scheme proposed, and 
believed that it would not be to the advantage of 
Northumberland to join it. The general opinion went 
against the scheme, although the delegatés expressed 
sympathy with the main object. The idea of federa- 
tion does not commend itself to the hard-headed 
Northumbrian generally. He does not federate with 
those of his own class—the Mining Federation. One 
great reason for this is that the Miners’ Association 
has won great advantages by its own exertions, and 
the members do not want to risk defeat by being 
allied to miscellaneous trades. The men are strong 
and self-reliant, and cannot see that a great federation 
of more or less weak unions would give new strength. 
That feeling is shared by other strong unions. It 
remains to be seen whether the Manchester Congress 
will remove the objections, and agree to a practicable 
workable scheme. 

A meeting of Durham coalowners and representa- 
tives of miners was held on Saturday at the Coal Trade 
Office, Newcastle, under the presidency of Sir Lindsay 
Wood. The meeting was convened to consider the 
question relating tothe temporary advance of wages, 
and whether there should any change made in 
regard to the rate of payment. It was agreed by the 
coalowners that the temporary advance of 24 per cent. 
be continued for a further period of six pays. 

The Miners’ Federation have ake. to make a 
move for a further advance in wages. Notice to that 
effect has been decided upon, and the matter will 
come before the Board of Conciliation at an early 
date. After it has been thoroughly discussed by the 
representatives of both parties at the Board, if they 
do not agree upon the subject, it will, under the new 
arrangement, come before Lord James of Hereford as 
umpire, for that is practically his position. The 
chances are that a mutual agreement will be arrived 
at so as to avoid a reference to the new chairman, if 
possible. Whether the advance is to be for all dis- 
tricts, or only partially, remains to be seen. 

It is reported that fhe Scotch coalowners have had 
under their consideration a proposal to combine on the 
lines of the engineering federation, and that the pro- 
posals have been unanimously approved, even those 
who had hitherto held aloof having agreed to join the 
new combination. It is to be ho that they will 
follow the lines of the English federation and institute 
a joint board for the consideration of all matters in 
dispute, ind thus avert disputes, instead of having to 
protect themselves against them. 





The Miners’ Conference at Edinburgh decided to 
press forward the Mines Eight Hours’ Bill during next 
session, but this, as all other questions, must submit to 
the inevitable, the chances of a private member in the 
ballot. The question of raising the age of boys and 

irls to be employed to 13, or as proposed _ the 

ttish miners, to 14 years of age, was tponed to 

the next conference. In the Mines Bill it is 13 years 
of age. 





The Stevedors, Dockers, Coal Porters, and Winch- 
men’s Unions have been specially thanked by the 
Seamen and Firemen’s Union for their assistance, in 
the recent disputes, by refusing to do the work of 
seamen, &c., and otherwise helping the seamen, 
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THE POWER STATION OF NIAGARA 
FALLS. ' 


Some of the Mechanical Features of the Power Develop- 
ment at Niagara Falls.* 


By Dr. CoteMaNn SELLERS, Philadelphia, Pa. 


In addressing you as chief engineer of the Niagara Falls 
Power Company, in rd to some of the mechanical 
features of the power development of Niagara Falls, I 
desire to make a brief statement concerning the organisa- 
tion of the company which has accomplished the work in 

uestion. It must be understood that the development 
thus far has been conducted by the Cataract Construction 
Company, the officers and directors of which practically 
control the allied corporations, including the Niagara 
Falls Power Company, and have appointed the engineer- 
ing staff by which the operations of these several com- 
panies have been conducted. 


With confidence in the ultimate financial success of the 


project, the leading capitalists interested have patiently 
watched the progress of the work, and some from the out- 
set have individually taken a a poo and active part 
in the consideration of the technical questions involved, 
as viewed from the standpoint of sound business experi- 
ence. At times, under the advice of its engineering staff, 
the Cataract Construction Company: has proceeded in 
direct opposition to the opinions of men prominent in the 
scientific world, after careful study of the questions pre- 
sented from a commercial as well as from an engineering 
standpoint, realising, as the results have since justified, 
that it was necessary so to act from full conviction in a 
matter where there was so little established precedent to 
serve asa guide. 

The plan of gmeg: | the power of Niagara Falls as 
proposed by the late Thomas Evershed, while chief engi- 
neer of the State of New York, contemplated the con- 
struction of a tunnel under the town, which tunnel was to 
constitute a tail-race from the turbines or water wheels of 
factories to be located on land above the American Rapids, 
in contradistinction to the plan of placing the turbines 
and factories at the river below the Falls, and bringing the 
water to them by a longcanal. The Evershed plan, while 
presenting great advantages, not only called for a large 
amount of capital, but the active influence of men of 
broad business experience, who possessed the confidence 
of leading financiers in this country and abroad. Mr. 
William B. Rankine and Mr. Francis Lynde Stetson were 
induced to take the matter up, and in 1889 sought the 
advice and co-operation of Mr. Edward D. Adams, of 
New York, who subsequently was elected president of 
the Cataract Construction Company. 

These gentlemen, while appreciating the advantages 
offered by the Evershed plan, looked beyond the mere 
pee of establishing factories operated independently 
by their respective water wheels, to the possibility of 
generating power at a central point where it could be 
utilised in the immediate neighbourhood, or transmitted 
toa distance, after the manner practised abroad, particu- 
larly in Switzerland, where several such plants were in 
operation. 

In1890 Mr. Adams devised a plan whereby the Cataract 
Construction Company could become fully informed as to 
the then most approved methods of developing water 
power, and its transmission and utilisation. Early in 
that year I was retained by the company as consulting 
engineer, and at Mr. Adams’ et joined him in Lon- 
don, where, through my membership in the Institution of 
Civil Engineers and our intimacy with scientists in Eng- 
land and on the Continent, Mr. Adams’ plan of organis- 
ing the International Niagara Falls Commission was per- 
fected. The object of this commission was to obtain and 
‘ consider plans submitted by engineers and engineering 
firms, for the generation of power, and the transmission 
of that power to Buffalo and to other accessible markets. 
The engineers thus invited to submit plans received com- 
pensation on account of the expense involved, and had 
also an opportunity to obtain certain premiums if their 
plans proved Weserving of such recognition. 

You are all probably aware, from what hasalready been 
made known on the subject, that the amount of valuable 
information thus obtained seems: now quite limited as 
compared to what has since been discovered and adopted. 
There were, however, certain recommendations made, 
the most important of which determined the sizes of the 
units of power and the _— of the turbine. Five thou- 
sand horse-power for each unit of power was proposed as 


conservative and safe, although previously~there had | P 


never been any turbines made of greater capacity than 
1000 horse-power. Two hundred and fifty revolutions 
per minute was decided upon as the speed most likely 
to be Hinge: en in generating electricity, and this was 
adopted in advance of any decision as to the electrical 
system to be used. The turbines, of which I will speak 
later, were ordered on this basis, and their construction 
well advanced long before the dynamos had been ordered 
which they were to drive, and prior to the adoption of 
pee — current as the electric system to be em- 
ployed. 

Tam at rome | to say that although at the time of the 
meeting of the International Commission the concensus 
of opinion among electricians of note was decidedly in 
favour of the use of the direct current for the transmission 
of power ; yet Mr. Adams, almost immediately upon his 
return from Europe, parted with his interest in electrical 
companies, that he might feel, without bias, free to adopt 
whatever system might be found, upon a careful investi- 
gation, to be the best for the ultimate success of the 
Niagara enterprise. Many of those who had invested 
largely in this enterprise were pecuniarily interested in 
furthering the construction of machinery for the direct 


—. 
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current, yet Mr. Adams accepted the position of presi- 
dent of the Cataract Construction Company with the 
clear understanding with thoseinterested with him in the 
undertaking, that he would be upheld by them if, in his 
judgment, the alternating current should prove to be the 
be system for this particular case. Many able engin- 
neers, at home and abroad, submitted to the commission 
ingenious and well-worked-out plans for the generation 
of power and its transmission, yet the Westinghouse 
Electric and Manufacturing Company, the makers of the 
dynamos now in use, refused to take part in the compe- 
tition, feeling confident that any scheme presented in 
1890 would not be such as they would be in a position to 
offer three years later, by which time the Cataract Con- 
struction Company would have decided on the kind of 
current and the character of the machinery they would 
need to meet such demands as might be made to them 
for power. 

Before proceeding to describe some of the most inter- 
esting of the mechanical features of the machinery to 
which I shall mainly direct your attention, I must explain 
the advantage gained by the adoption of the tunnel tail- 
race 


In regard to the tunnel proposed, the question has been 
repeatedly asked, even quite recently, what particular 
advantage the Evershed scheme of a tunnel tail-race has 
over a surface canal leading to the deep gorge below the 
Falls, at which point a much greater head for the tur- 
bines can be obtained than is now utilised on the land 
above the Falls. More than forty-five years ago a canal 
was built, which supplies water to factories which are 
situated on the high land bordering on the river below 
the Falls, by the shortest possible route obtainable 
through the city. This was on a right of way 100 ft. 
wide (50 ft. of which was made available in the first 
place). At the time that this canal was built, the city 
was a mere village, and property had less value than at 
present. To develop the amount of power which is ren- 
dered available by the present tunnel, which avoids the 
surface of the ground, and was obtainable without exces- 
sive cost for right of way, would require a surface canal of 
much more imposing dimensions than would at first 
appear to be necessary. Such a canal would have to be 
at least 300 ft. wide, and from 15 ft. to 20 ft. deep, and 
would pass through valuable improved and unimproved 
city lots; and, furthermore, upon reaching the gorge, 
there would be no large area available for the erection of 
many buildings. 

The tunnel plan rendered available a large amount of 
relatively cheap unimproved land, which will give ample 
room for a great development of independent power 
plants; although, as a matter of fact, at the present 
time, there is but one such, that of the Paper Company, 
which takes nominally about 7200 horse-power in water 
from our canal and discharges into our tunnel. 

The tunnel of the Niagara Falls Power Company, in a 
direct line from the power house to the lower river, can 
be relied upon to carry away the water from the turbines 
at a speed of at least 27 ft. per second, and is sufficient in 
size to permit the utilisation of 100,000 horse-power from 
wheels under 136 ft. to 140 ft. head. The details of the 
construction of the tunnel and of the canal which carries 
water to the wheels in the power house, as well as to the 
turbines in the great paper mill below the power house, 
have been al y described by others. 

As for the engineers engaged on the work, my own 
connection with the project an late in 1889, when I 
was asked to report on the practicability of transmitting 
power by electricity ; and, after visiting the location 
with Messrs. Adams, Stetson, and Rankine, I submitted 
a report on the cost of tunnel and canal. I was then 
appointed consulting engineer and chairman of a board 
of engineers, a of Albert H. Porter, as resident 
engineer, Clemens erschel, as hydraulic engineer, 
George B. Burbank, engaged in the same work as Mr. 
Porter, and John Bogart, then Chief Engineer of the 
State of New York, as consulting engineer. Colonel 
Theodore Turrettini, Director of the Public Works of 
Geneva, Switzerland, was also a member of this board 
and the foreign consulting representative, having super- 
vision of the work and designs that were made in 
Switzerland by Messrs. Faesch and Piccard. W. A. 
Brackenridge, now resident engineer, was a division 
engineer for the Cataract Construction Company from 
April, 1891 to 1894; engineer in charge of work for the 
Cataract Construction Company and associated com- 
anies from 1894 to 1898; and at the present time 
is engineer in charge of all construction work of 
the Cataract and associated companies, including the 
Niagara Falls Power Company, Niagara Development 
Company, Niagara Junction Railway Company, and the 
Niagara Falls Water Works Company, and, under his 
supervision and to his plans, the extension of the wheel- 
pit has been made. 

Mr. L. B. Stillwell, electrical director of the Cataract 
Construction Company and the Niagara Falls Power 
Company, has been for many years connected with the 
Westinghouse Electric and nufacturing Company at 
Pittsburg, and as a member of the staff of that company, 
has had charge of our work from 1893, in the interest of 
the Westinghouse Company. In 1890-1 he was in 
Europe, a problem of electrical transmission of 

wer, and is therefore an electrician possessed of the 
ullest knowledge of our present wants and of each ste 
in the whole progress of the work. Since he has h 
supervision of the power as electrical director he has 
devoted much attention to novel devices required by the 
establishments taking power from the company, and to 
the introduction of safeguards against accidents of all 
kinds, not only to the electrical machinery in the power 
house, but to the lines of distribution. The amount of 
energy handled has for a long time been unprecedented, 
and as each new unit is added, and the load increased on 





all the dynamos working in parallel, the opportunity to 
obtain data of great importance has increased. Long 
series of experiments have been conducted with existing 
circuit-breakers and fuses, new lines of thought have 
been presented to the makers of electrical machinery, 
which have suggested appliances to enable them to meet 


the requirements of the largest power plant in the 
world, and to sustain and improve its record of Tt 
force 


Tt will be seen that the present engineeri 
been educated up to the high requirements of an enter- 
prise which is unique in more respects than mere size. 
As the — has grown, as the output has increased, as 
new industries have called for new conditions, the work 
has been one long and exhaustive study on the part of 
the engineering force, with an earnest endeavour on the 
part of each to contribute his share to the perfection of 
the whole system. 

While the tunnel was being excavated in 1890, I spent 
about nine months in Europe, until the termination of 
the duties of the Niagara Falls International Commis- 
sion, returning to America early in 1891. 

In November, 1892, the work undertaken by the 
Cataract Construction Company had reached a point of 
completion when it was doumak feasible to disband the 
board of engineers, and it was then decided that the 
organisation so known should go out of existence, 
January 1, 1893. I was retained as consulting engineer 
during the important period of installation of the tur- 
bines, dynamos, the erection of the power house, and the 
solving of the mechanical problems connected there- 
with. Among matters requiring immediate attention, I 
may note the laying out of the power house for the 
arehitects, designing the sluice-gates as part of the build- 
ing, and determining the conditions requisite for an 
electric crane capable of handling 50 tons. In this case 
we required a length of hoisting rope sufficient for the 
deep wheel-pit without coiling the rope more than one 
layer on the drum, and with a sufficient travel between 
side and end walls of the building to handle all the 
machinery to be erected. I name this one item among the 
many problems to be considered, as showing a principle 
which has been adhered to as far as possible. The conditions 
—_ for the crane were stated to crane-builders, and the 
order finally awarded to Messrs. William Sellers and Co., 
Incorporated, of Philadelphia, who designed and built 
for us a 50-ton crane, operated by one single electric 
motor, which has given entire satisfaction, and is an 
admirable example of the good result obtained by 
enlisting the best efforts of those skilled in any par- 
ticular line of machine construction. The crane which 
has been so admirably adapted to the installation of our 
work is furnished with a separate rapid hoisting device 
for light loads, of sufficient length of hoist to reach the 
bottom of the wheel-pit, many feet below what is abso- 
lutely required for the installation of the heavy machinery. 
The two separate hoisting systems are operated by the 
same motor, and handled by the same levers, with the 
advantage that the light loads are lifted at very con- 
siderable velocity of hoist, as the whole power of the 
large motor is at such time utilised to advantage for this 
purpose. 

It has been the constant policy of the company to have 
its engineers, so far as possible, express the requirements 
of any machinery needed, and to ask builders of such 
machinery for designs which should fully meet the 
specification of requirements, such machinery to be fully 
guaranteed by the makers, and subject to the approval 
of the chief engineer. This has diminished the and 
secured the best results from engineering establishments 
working under the supervision of the chief engineer, and 
embodying his ideas in the work required. There were, 
however, many things so different from ordinary practice 
that special designs had to be made, but we have always 
been ready to modify the details to adapt the work to 
the shop practice and facilities of the maker who under- 
took to fill the order, in each case it being required that 
the builder should approve the design in accepting the 
order and to guarantee performance, workmanship, and 
material. In the case of the new turbines for the exten- 
sion of the wer, however, and ‘already tested, the 
American makers guaranteed material and workmanship 
only, the principle having proved satisfactory. 

he necessity of combining a flywheel or its equivalent 
with turbines driving dynamos which require close regu- 
lation as to speed had, previous to what we have done, 
attracted little attention in America, either from builders 
or users of water wheels or the makers of water-wheel 
governors. The weight of flywheels in connection with 
turbines of 5000 horse-power making 250 revolutions per 
minute had been considered by the members of the Com- 
mission at the meeting in London, January, 1891, while 
discussing the various plans submitted to them. No 
wheel-builder in Europe has deemed it ible to find a 
dynamo design with sufficient ‘flywheel effect from the 
= and weight of the revolving parts of the. dynamo 
alone. (In consulting my notes of the conference I find 
reference to a French engineer who says that in his judg- 
ment a turbine of 12,000 horse-power directly connected 
by a vertical shaft to a dynamo involves no experimental 
features, as it may be compared to an engine of 12,000 
horse-power in a steamship driving the propeller by 
means of a long line of shafting, and there would be less 
frictional resistance in the few journals of the turbines 
and dynamos than in the case of the propeller shaft.) 
Messrs. Faesch and Piccard, of Geneva, Switzerland, in 
presenting their first design to the Commission, insisted 
on the need of a flywheel, and gave their formula of 
weight and speed per horse-power over and above what 
might be had from dynamos of equivalent power, assum- 
ing that the revolving parts of such dynamos would not 
be sufficient, their statement being: ‘‘If it takes 20 
seconds to close the aperture for the water, the fly- 
wheel must contain énergy equal to 4 seconds’ work 
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of the turbines”—this relating to their own design of 
regulator. 

‘ig. 1 shows a section of the turbine chamber and pen- 
stock with the first section of the hollow driving shaft 


and a flywheel, 14 ft. in diameter, weighing about : 


20,000 lb., which they prescribed in the design accepted 
by the Cataract Construction Company. These flywheels 
were embodied in the order for the turbines before any 
decision had been reached as to the kind of dynamo or 
the nature of the current to be used. 

In discussing the problem of the flywheel as proposed 
by Messrs. Faesch and Piccard with their engineer, Mr. 
Baumann, I found that he agreed with me as to the de- 
sirability of doing away with a flywheel separate and 
distinct from the revolving parts of the dynamo, yet 
acting in conjunction with these parts. I suggested the 
possibility of insisting upon dynamos, whether with re- 
ee armatures or not, being so built as to combine 
with the revolving parts of the dynamo a weighted mass 
or ring which would give the flywheel effect required, one 
idea being to make the armature core form part of the 
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flywheel itself, the rim of the flywheel extending under 
and revolving beneath the stationary field. This was 
before the use of the revolving field ring in the manner 
suggested by Professor Forbes, and Messrs. Faesch and 
Piccard were very ready to accede to the proposal, and I 
was authorised to countermand the separate flywheels. 
In asking for bids for dynamos later I imposed uniform 
conditions as part of the design which would be aceept- 
able, namely, that the revolving parts of the dynamo 
should be so made that their weight computed as acting 
at a radius of gyration should be such that the product of 
this weight in pounds into the square of the velocity in 
feet per second should be not less than 1,100,000,000. 
Doing away with the flywheel necessitated an alteration 
in the lower section of the hollow shaft of the turbine, a 
steel casting being required to take the place of the 
hub of the flywheel as originally proposed. This 
important change, carried out in a far more perfect 
manner by the adoption of Professor Forbes’ revolving 
field outside of a stationary armature, has enabled the 
flywheel effect to be increased to a greater amount than 
required by the specification, with a very decided advan- 
tage in regulation of speed. 

The turbines we have in use, designed by Messrs. 
Faesch and Piccard, of Geneva, Switzerland, have proved 
so efficient that in the extension of the plant no change 
has been made in any essertial part of the wheels them- 
selves. The changes which: I shall mention later, namely, 
as to the method of supporting the wheel chamber and 
the penstock, &c., are matters which have been carefully 
considered and approved by the original designers. 
Whatever I have to say to you in regard to the changes 
which had to be made with the first wheels, the use of 
Babbitt metal and the re-designing of the bearings must 
not be considered as derogatory to the engineering ability 
displayed by the Swiss firm, as what they proposed had 
the warrant of common practice. In many respects, in- 
deed, they ventured out of the usual line of practice, and 
their foresight has proved correct in some instances, 
where their design and deviation from precedent might 
have been adversely criticised in the light of our then 
limited experience with large units of power. 


This, for instance, was eminently the case with the 
size of the penstock, which is 7 ft. 6 in. in diameter for 
wheels of 5000 horse-power, involving a velocity of fully 
9 ft. per second at full load, when common practice calls 
for 23 ft. to3 ft. persecond, as necessary to obtain the best 
results ; but in this instance the necessity of supporting 
by steel beams so large a mass of water as would have 
been necessary to obtain the lower velocity, decided them 
to risk the theoretical sacrifice of 1 ft. in head to increase 
the velocity from 2 ft. to 9 ft., and so to form the pen- 
stock connections as to avoid interrupting the flow of the 
water by sharp bends. 

The length of the penstock is in fact short as compared 
to its diameter ; its wet perimeter is short in proportion 
to the area of the pipe. At its upper end, where the 
water enters the area is double that of the vertical sec- 
tion. Without being able to give the exact efficiency of 
the turbines, we are satisfied with the results. Turbines 
estimated to yield 5300 horse-power at full gate, at 75 
per cent. efficiency, having delivered from the dynamos 
5100 estimated horse-power, we know that the real effi- 
ciency of the wheels is in excess of 75 per cent. 

Babitt metal and other antifriction metals are used in 
America not for economy’s sake, but for good practical 





reasons, but such metals do not seem to have been as 
highly appreciated in Europe as in this country. The 


| specification issued by the Swiss engineering firm for the 


turbines and machinery called for bearings made of 
oem eigen The Phosphor-Bronze Company, in 
?hiladelphia, were consulted as to the different grades 
of metal they made, and recommended a peculiar grade 
suitable for this case, presumably containing more or less 
lead. My experience, however, has led me to place 
more reliance on the best grades of antifriction metal 
on a base or support of a proper quality of bronze in case 
the antifriction metal should give way and the shaft come 
in contact with the bronze. 

Figs. 2 and 3 show a four-parted bearing with wedges 
back of the bearing blocks to set the bronze bearings up 
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to the shaft adjusted by screws, as originally designed in 
Switzerland, and in accordance with the common practice 
of many able engineers. The adjustment in this manner 
of four separate brasses serves no good purpose in align- 
ment. The wedges can only control the contact with the 
shaft, and cannot be made to affect alignment, if the 
axis of the bearing as fixed in place does not coincide 
with the axis of the shaft which is supported by the bear- 
ing. Professor Forbes, who for a time was consultin, 
electrical engineer for the company, in his early design o’ 
the dynamo with rotating field ring as now used, pro- 
four-parted bearings similar to those on the water- 
wheel shaft for the vertical shaft of the dynamo, for the 
sake of uniformity throughout the system. I objected 
to this design, as far as its mechanical features were 
concerned ; a new design was e under my direction, 
to embody Professor Forbes’ electrical system. We were 
fortunate in being able to secure as draughtsman the 
services of Mr. Baumann, the engineer of Faesch and 
Piccard, who was in this et the con- 
struction and erection of the hydraulic machinery of 
practically his design. He is an excellent draughtsman, 
a capable engineer, quick to appreciate the arguments 
advanced as to the desirability of having a continuous 
metallic surface in case of the dynamo bearings, which 
bearings must be of such a character as to be able to 





support the revolving shaft no matter in what direction 





the pressure may fall —e the bearings. Anticipating 
trouble with the waterwheel shaft bearings, I designed a 
set of bearings and had them made similar to those of my 
design already in successful operation on the dynamo. 


(To be continued.) 








BOILER EXPLOSION AT ECCLES. 

A FORMAL ee has been conducted by the 
Board of Trade with regard to the circumstances and 
cause of a boiler explosion which occurred on November 19 
at the Halliwell Cop Dyeing Company’s Works, Slack- 
lane, Eccles, and by which the fireman was killed. The 
Commissioners were Mr. Howard Smith, barrister-at-law, 
and Mr. Alexander Gray, consulting engineer. Mr. 
Gough appeared for the Board of e; and Mr. 
Newman, solicitor, Manchester, for Mr. Halliwell, 
managing director of the Halliwell Cop Dyeing Com. 
pany, Limited, and also (at the request of the Court) for 
Mr. John Stewart, who was responsible for the purchase 
and fitting up of the boiler at the works where it exploded. 

Before giving a report of the proceedings at the formal 
investigation, it may be of interest to our readers if we 
refer in detail to the construction and history of the 
boiler, and to the inquiry conducted by the coroner. 

The boiler was of the vertical internally-fired type, 
made throughout of plates 3 in. thick. It measured 
about 8 ft. in height by 5 ft. in diameter, and its 
career had been somewhat remarkable. About 20 years 
ago it was bought by Mr. James Hall, of the Crofter’s 
Arms Inn, Bradshaw, near Bolton, from another hotel 

roprietor in Bolton. The exact age could not then 

ascertained, but it was supposed—as is so often the 
case with second-hand boilers—to be “‘nearly new.” At 
the Crofter’s Arms it was used for brewing purposes, and 
was worked at a pressure varying from 40 lb. to80 1b. In 
1881 Mr. Hall left the district, and the boiler then passed 
into the hands of two other persons, both of whom are now 
dead. Two or three more changes occurred, and it was 
then sold by auction to Mr. James Nuttall, of Bolton, 
after which it passed into the possession of Mr. Benjamin 
Jones, chemical manufacturer, of Hope Mill, Bolton, 
who paid 252. for it. In 1896 it appears that Mr. Jones 
was in communication with the Vulcan Boiler and 
General Insurance Company with regard to sg an 
insurance on the boiler, and as the insurance policy, which 
was subsequently issued, and the letter accompanying it, 
were proved at the formal investigation to have been 
tampered with by some one, it will be desirable in the 
interests of all concerned, to deal somewhat minutely 
with this stage of the transaction. On Mr. Jones apply- 
ing to the insurance company they sent an inspector who 
reported as to the condition of the boiler. It was then 
said to be practically in the same state as it was found 
to be after the explosion, except that the depth and the 
number of the pit-holes in the firebox were not then so 
great as they were now shown to be. The important 
point in this connection was as to whether or not there 
were any pit-holes at the time, for these were subse- 
quently filled up with cement until the inside of the 
boiler was, as Mr. Stewart—one of the witnesses before 
the Court—said, ‘‘as smooth as glass.” The dimensions 
returned were fairly correct except in the case of the 
furnace plate which was credited with being 7% in. thick 
instead of $ in., but as the plate did not give way at this 
precise point it had no bearing on the matter. A test of 
70 lb., hydraulic, appears to have been applied and the 
insurance company, after some hesitation on the part of 
the owner, nted a policy stipulating that the boiler 
should not oe. worked at a greater pressure than 
40 lb. After twelve months the annual premium was not 
again paid and the policy lapsed. The boiler had already 
been put out of use, and shortly afterwards was sold to 
Charles Heaton, Ps and general dealer, Bolton, 
for 127. In 1897 the Halliwell Cop Dyeing Company 
were requiring a vertical boiler, and authorised a man 
named John Stewart, who had formerly been connected 
with the firm of Stewart Brothers, boilermakers, Leigh, 
to purchase one for them. Mr. Stewart saw the boiler in 
question, which was offered him by Heaton, and paid 
him 22/. for it, but on its arrival at Messrs. Halliwell’s 
works he discovered afew minor defects, which he re- 
paired, and for which, including the cost of removing and 
fixing, he charged 30/. 10s., so that this old boiler actually 
cost the Halliwell Company 52/. 10s. Mr. Stewart in- 
formed the new purchasers that it would work at a pres- 
sure of 70 lb., and that he had tested it to 901b, In the 
meantime, as he discovered that the safety valve weight was 
missing, he asked Heaton for it, and on applying to Mr. 
Jones - ot the weight (25 Ib.) and also the insurance 
licy a letter sent by the insurance company. Mr. 
eaton, at the Board of e investigation, said he was 
sure that the policy and letter were intact when he handed 
them to Stewart, and also swore that he did not alter the 
pressure of 40 Ib. in the policy to 70 Ib., and that he did 
not obliterate the letter so as to make it read that the 
boiler was in perfect condition. Alterations in these docu- 
ments had been made by some one, but Mr. Stewart 
testified that he had not looked into the papers, which he 
had handed to Mr. Halliwell, who in his turn did not take 
any notice of them, as the pean was already complete 
and he was, so far as could be ascertained, not even 1n- 
formed by Stewart that the papers referred to this boiler. 
eee Stewart entered the service of the Halli- 
well Company and in various ways saw to the boiler, 
which was set to work in June last. It continued in 
work until Saturday, November 19, when it was in charge 
of John Kitchen, 19 years of age, the fireman. On 
that date the foreman gave instructions to Kitchen to 
raise the steam to a working pressure of 65 Ib. or 70 Ib., 
and shortly afterwards, between half-past six and seven 
o’clock in the morning, the boiler exploded. The firebox 
collapsed, and a portion of the crown was blown out, 
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with the result that the boiler was shot to a considerable 
height, and fell in an adjoining field at a distance of 
about 400 ft. The fireman was severely injured, and 
died shortly after. As will be seen from the evidence, 
and from the illustration which we give, the crown of 
the firebox was so weakened by corrosion that it was unfit 
for anything like the pressure carried. 

At the coroner’s inquiry several witnesses were exa- 
mined, among them being Mr. Halliwell, managin 
director of the Dyeing Company, who said that if he =| 
had any idea that instead of the maximum load in the 

licy being 70 Ib., it should have been 40 lb., he would 
oe at once stopped the boiler, as he spent a good deal 
of time in the boiler-house himself. He did not insure it, 
as he only wanted it for temporary use, as the firm were 
removing to larger premises. 

John Stewart said that when he examined the boiler 
prior to buying it for Mr. Halliwell, he did not see that 
any of the pit-holes were filled with cement. He was 
certain the boiler would stand a pressure of 70 lb., for 
“the knew something about boilers.” The coroner pointed 
out that the pressure on the boiler allowed in the insur- 
ance policy had been altered from 40 lb. to 70 lb., but 
witness disclaimed responsibility, and said that he got 
the document from Heaton, who sold him the boiler. 







































































Mr. C. E. Stromeyer, chief engineer to the Manchester 
Steam Users’ Association, said that at the request of the 
coroner he had examined the remains of the exploded 
boiler. He described its construction, and said that the 
boiler had originally been apparently fairly well made. 
He estimated that the safety valve was weighted at 70 1b. 
at the time of the explosion, but an examination of the 
boiler convinced him that it was not fit, even when new, 
to bear more than 50 1b. In his opinion the explosion 
had not been due to want of water. There was no dis- 
coloration of the plate to show that it had been over- 
heated, while, tavther, in the case of a boiler giving way 
through shortness of water, the explosion was never so 
violent as this, and the boiler would not travel so far. 
The crown plate of the firebox was severely pitted by 
corrosion on the water side, and the original thickness of 
§ in. had been reduced to yg in. at one point. He should 
say that the average thickness of the circumference would 
beabout ,*; in. ; that is, half the original thickness of the 
plate. Under these circumstances he was surprised that 
the boiler stood 70 lb. pressure so long. He also noticed 
that all the pit-holes were filled up witl: Portland cement, 
and made smooth with the surface, so as to make it look 
like the original plate. When a plate was pitted all 
round, as in this case, it was a source of weakness. The 
plate must have taken a considerable time to get into that 
weak state. The cement had probably n put in 
before the boiler was fixed at Messrs. Halliwell’s works. 
An experienced inspector could not have missed the 
defects. The boiler was not fit for any pressure, and if 
witness had been consulted about it, he would have con- 
demned it as unsafe. 

At the close of the inquiry the jury returned a unani- 
mous verdict of ‘* Accidental death.” 

tr. Stromeyer laid before the coroner two sketches, 
one showing the boiler and the other the portion of plate 
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blown out of the firebox crown. We are indebted to Mr. 
Stromeyer for permission to use these sketches to illus- 
trate our report of this explosion, and a reference thereto 
will, we think, make the whole matter clear. With 
regard to Figs. 1 and 2, we may point out that the camber 
and curvature of the firebox crown did not agree, and 
that it was, therefore, not truly spherical. The safety valve 
opening was immediately over b, and the bulges in the 
top cross-tube, slight at b, but very marked at a, were 
exactly below the fractured edge, the plate having been 
shot down with great violence against this cross-tube. 
The plate was torn at b, and generally it would appear 
as if a had come down first. It was curled up by the 
blow so that the water side was now convex. The 
black marks in Fig. 3 are the pit-holes, and it will 
be readily apparent that the worst of these could have 
been seen from the manhole. The parts not pitted were 
generally Zin. bare to, in. thick, the wasting being 
only on the fireside, The pitted parts were from } in. 
to ? in, thick, the average being about ;*; in. 

At the formal investigation, Mr. Gough, in his opening 
statement, dealt with the construction and history of the 
boiler from the earliest date at which it could be traced, 
down to the time of the explosion. About half the crown 
of the firebox had been torn away, and the boiler pro- 
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jected upwards, and after passing over the works—which 
were about 80 ft. wide and 20 ft. high, it alighted at a 
distance of nearly 400 ft. from where it originally stood. 
The remains of the boiler were afterwards examined by 
Mr. Stromeyer, chief engineer to the Manchester Steam 
Users’ Association, and Mr. Sidney A. Houghton, engi- 
neer-surveyor to the Board of Trade, who agreed that 
the explosion was caused by the crown-plate of the 
firebox having become so weakened by pitting and corro- 
sion, especially at its outer edge, as to be unable to with- 
stand the working pressure. The boiler was not fit for 
any useful working pressure. 

Among the witnesses examined was Mr. William Boyes, 
metal broker and innkeeper, Bolton, who said he bought 
the boiler for 5/., and sold it, in 1896, to Mr. Jones for 
25/., this sum included the cost of removal, &c. 

Mr. Benjamin Jones said he had had fifty years’ expe- 
rience of boilers. He bought the one in question from 
Mr. Boyes, on condition that it would carry 40 lb. He 
examined it himself, and found that it was very clean, 
but pitted a little on the firebox crown. The pit-holes 
were not more than ,); in. deep, and could be seen by 
anyone who examined the boiler. Witness added that 
he did a little bit of inspecting himself, and had passed 
boilers which had been refused a companies. 

Mr. Inskeep, inspector to the Vulcan Insurance Com- 
pany, deposed to examining the boiler in May, 1896. 
He then noticed the pitting, and had seen it again since 
the explosion, and found that it had extended consider- 
ably. He would not have recommended the boiler to be 
worked even at 10 lb. pressure in the condition it was 
when it burst. Not one of the pit-holes was filled with 
cement when he examined it in 1896. 

Mr. J. F. L. Crosland, chief engineer to the Vulcan 
Company, said that they accepted the boiler at 40 Ib. 
pressure in 1896. The figures in the policy had been 








altered by some one, from 40 lb. to 70 lb. The policy 
lapsed in 1897 because the premium was not paid. The 
explosion showed the necessity of periodical examinations 
being made. 

Charles Heaton said he bought the boiler for 12/7. and 
sold it to Stewart for 22/. Stewart had asked him for a 
boiler to work at 60 lb. or 70 lb. pressure, but he did not 
tell him that it was fit for 70 1b. He sold the boiler upon 
Stewart’s own judgment, and without guaranteeing it to 
work at any pressure. He did not alter the figures in the 
policy from 40 Ib. to 70 lb. 

In answer to Mr. Howard Smith, who warned him that 
if he gave false evidence he would be liable to be prose- 
cuted for forgery, and if convicted, to get seven years’ 
penal servitude, witness swore that his statement as to not 
altering the policy was correct. . 

John Stewart, boilermaker, said he learned the business 
with his father, Joseph Stewart, boilermaker, Leigh. 
He had examined many boilers, and had had experience 
with them since he was 12 years old, but he did not pre- 
tend to be able to calculate the working pressures. When 
he saw the boiler which Mr. Heaton offered him he 
thought it was just the thing for Mr. Halliwell. ‘‘ It was 
vertical and double-riveted.” He made a thorough ex- 
amination and scraped the top of the firebox and found 
some pitting, but he took no measurements as the pitting 
was soslight. In his opinion the boiler was fit to work at 
651b. or 701b. He gave 22/. for it, he then did a number 
of repairs to it, and removed it to Eccles, and was paid 
527. 10s. by Mr. Halliwell. Mr. Heaton, some time after 
this, gave him the insurance policy and the letter, and 
these he left in Mr. Halliwell’s office. He did not read 
them and would swear that he made no alteration in them. 
The weight he received from Heaton was too light, and 
he found another which would do. He did not know 
what the new one weighed, but when he got up steam he 
adjusted it to 65 1b. hen the boiler was set to work he 
was employed by the Halliwell Company, and for a time 
looked after it himself. He thought the boiler had been 
short of water, and that this caused the explosion. He 
did not put any cement into the pit-holes. 

Mr. T. Halliwell, managing director of the Cop Dye- 
ing Company, stated that he never examined the boiler, 
but relied on Stewart, whom he took to be a competent 
man. It was true that the policy had been placed on his 
desk, as the last witness had said, but he put it into a 
drawer without looking at it until some time after, when 
he noticed the alteration of the 40 to 70, but took it to be 
a bond-fide correction. 

Mr. C. E. Stromeyer stated that he had made an 
examination of the exploded boiler, and found the pit- 
holes filled in with Portland cement. It was not scale, as 
one witness had suggested. 

Mr. Houghton, of the Board of Trade, also gave evi- 
dence. The boiler was not in a fit state to be worked. 

At the conclusion of the evidence, Mr. Gough sub- 
mitted a list of questions on which he asked the judg- 
ment of the Court. He drew special attention to the 
alteration of the policy and the cementing of the pit- 
holes, and suggested certain motives for this being done. 
He asked, among other questions, whether Stewart had 
had the training and ———— necessary to enable him 
to examine a boiler, and determine its safe working pres- 
sure; whether he made a proper examination of this 
boiler, and whether he informed Mr. Halliwell that it 
was in good condition and fit for a working pressure of 
from 70 lb. to 80 lb. per square inch; further, whether 
Mr. Halliwell employed: a competent person to examine 
the boiler before he purchased it, or at any time there- 
after ; whether he took proper measures to ascertain the 
pressure at which the boiler could safely be worked, and 
to insure that it was worked under safe conditions. 
Finally, the Court was asked to state whether the explo- 
sion was due to the neglect of Mr. John Stewart or of 
Mr. Thomas Halliwell. 

Mr. Newman addressed the Court at some length on 
behalf of Mr. Halliwell, who, he urged, had every reason 
to believe that Stewart was fully competent to examine 
and report upon the condition of a boiler, although he 
did not submit that in the light of present experience 
Mr. Halliwell would be justified in thinking so now. 
Believing Stewart to be a thoroughly competent and 
trustworthy person he engaged him permanently to look 
after the boilers at the dye works, and trusted bim in 
the matter of the purchase and fitting up of the boiler 
which exploded. 

Mr. Gough pointed out that it was difficult to discover 
what was the motive of the person who tampered with 
the policy of insurance, and the letter written by the in- 
surance ee, because both the seller of the boiler 
(Heaton) and the purchaser of it (Stewart) declared that 
the papers played no part in the negotiation between 
them. No doubt it was a very improper thing to tamper 
with papers in that way, but he thought it hardly of suffi- 
cient importance to bring it within the range of the very 
serious offence of forgery. 

On the following day, the Commissioners in the mean- 
time having made an examination of the exploded boiler, 
Mr. Howard Smith gave judgment. He dwelt in detail 
on the various stages of its career, its sale and re-sale, 
the inspection and test by the insurance company, its 
final purchase on behalf of the Halliwell Cop Dyeing 
Company by Mr. Stewart, and the fixing at their works, 
and also the alteration of the policy and the obliteration 
of the letter from the insurance company. There was, 
Mr. Smith said, no real dispute as to the cause of the 
explosion. Although both Mr. Stewart and Mr. Heaton 
had suggested that there was evidence of overheating 
Geomae shortness of water, the Court could find no trace 
of it. The explosion was caused by the crown of the 
firebox being so reduced in places by pitting as to be 
unable to stand the _—_ to which it had been sub- 
jected at the time. In answer to some of the questions 
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ut by the Board of Trade, the Court found that Mr. 
Beowerk had not the training and experience necessary to 
enable him to examine a boiler and determine its safe 
working pressure, and that he did inform Mr. Thomas 
Halliwell that it was in good condition, and fit for a safe 
working pressure of from 70 1b. to 80 Ib. per square inch. 
The boiler was not in good condition when examined by 
Mr. Stewart, and was not fit for the pressure named. 
The crown of the firebox was extensively pitted, and the 

it-holes were filled up with cement. This must have 

en done either by Mr. Heaton or Mr. Stewart, as they 
were not filled up when Mr. Inskeep, the insurance in- 
spector, examined the boiler, and the Court were con- 
strained to find that it was done by Mr. Stewart. As to 
the alteration in the policy, they were convinced that it 
had been made either is ate or Stewart, although it 
was difficult to see what motive they could have, as Mr. 
Halliwell would never have been aware of the existence 
of such a document if nothing had been said about it. 
Each of them had been asked to write the figure 7 
on a piece of paper, and that written by Heaton 
was similar to the figure on the policy, while Stewart’s 
was dissimilar. After anxious consideration, how- 
ever, the Court did not think it right or safe to decide 
the question on the handwriting of one figure alone, and 
as they had nothing else before them save, perhaps, 
the fact that they found Mr. Stewart filled up the pit- 
holes with cement, they had come to the conclusion 
that they must say it had not been proved to their satis- 
faction by which of the two these alterations were made, 
and they were both entitled to the doubt which existed. 
The Court, therefore, declined to answer the question 
‘* By whom were the alterations made?” As to whether 
Mr. Thomas Halliwell took proper measures to ascertain 
the pressure at which the boiler could be safely worked, 
they were pleased to say that ye could answer it in the 
affirmative, as that gentleman believed that Stewart was 
a competent person to advise him upon the point. He 
was justified in forming that opinion, because he had 
known that Stewart had been a leading workman in a 
firm of boilermakers’ for many years. The explosion was 
caused by the neglect of Stewart, but at the time of such 
neglect he was not in the employment of the Halliwell Cop 
Dyeing Company, Limited. His fault was one of commis- 
sion in holding out himself as being competent to examine 
this boiler and determine a safe working pressure for it. 
Stewart had told the Court that he had examined many 
boilers.. If he knew how to do so, his fault was one of 
omission as well, and a very grave one; for they were of 
opinion that he never examined the boiler at all, and did 
nothing, not even using his hammer or attempting to 
gauge the thickness of the plates. And yet, with no data 
to guide him, he ventured to state to Mr. Halliwell 
that it was fit for a working pressure of 701lb. Did he 
believe it was so, or did he think anything about it? 
The Court preferred to believe that he thought nothing 
about it, and that he filled up the pit-holes so that the 
boiler might look well should Mr. Halliwell think — 
to inspect it, not really appreciating the gravity of what 
he was doing. They said this because they could not 
believe that he really thought a firebox, pitted as this one 
was, could have been used at all without danger, and 
because he had admitted that even if he had ascertained 
the necessary data, he was incompetent to determine the 
safe working pressure. In their judgment he was anxious 
to buy this boiler and get the job of repairing it, and did 
not perhaps appreciate the extent of what he was doing. 
He should never have held himself out as competent to 
advise Mr. Halliwell. Further, although Stewart might 
not have read the certificate which mentioned 40 Ib. as 
the safe working pressure, he had no justification for re- 
placing a safety valve lever weight of 24 lb. by one 
weighing 491b. He must have known that he was load- 
ing the boiler to double its previous pressure by so doing. 
Stewart was very seriously to blame for the explosion, 
and no responsibility attached to the Halliwell Cop 
Dyeing Company. | ; 

Mr. Gough, on this finding of the Court, asked that 
part of the costs and expenses of the investigation should 
- paid by Stewart. The total cost would be between 
120/. and 1302, 

In reply to Mr. Howard Smith, Stewart said he had 
no means, and was not now in the employ of the Halli- 
well Company. He was now dependent on any work he 
could get, and expected to make between 2/. and 31. a 
week. He had no banking account, and his only effects 
were his furniture. ; 

Mr. Howard Smith said that Stewart seemed to forget 
that a young life had been lost by most culpable negli- 
gence. If the Court could stop this sort of thing by 
making a heavy order they would do so. It was a very 
bad case, and if Stewart had been a man of means the 
order would be for the payment of a large amount ; but 
as in all probability a large order would prove futile, the 
Court would direct that Stewart should pay the sum of 
15/. to the Board of Trade. Mr. Smith added that in his 
judgment the time had come when something should be 
done to strike against men in Stewart’s position holding 
themselves out as being cumpetent to advise steam users 
as to the condition of their boilers, 

On Stewart representing that he could not pay the 
157. down all at once, Mr. Howard Smith said that he 
had no doubt time would be given him in which to pay 
it by the Board of Trade. 
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A Swiss Mountarn Raitway.—The highest mountain 
railway in Europe, that leading to the top of the Goover 
Grat, between the Matterhorn and Monte Raka, in 
Switzerland, has just been completed. It was begun two 
years since. By ita train can carry 110 passengers two 
miles above the sea level. Power is furnished by water 
flowing from a glacier. 


MAGNETIC SPACE TELEGRAPHY. 
Improvements in Magnetic Space Telegraphy.* 
By Dr. Ottver Loner, F.R.S. 

(Continued from page 32.) 

Arter Part I. of the paper appeared in our issue of 
January 6, the Institution of Electrical Engineers received 
from Dr. Oliver Lodge the illustration below (Fig. 1). 
Its proper. place is immediately before the last paragraph 
in the middle column of page 31 ante, and the following 
is the description of the experiment : 





Fig. 1 shows the experiment so far as the receiving 
circuit is concerned. The sending circuit is a similar jar 
charged by a Wimshurst machine, and discharged round 
a similar expanded simple circuit through an ordinary 
3-in. spark gap. After each spark the pair of knobs 
require a tap to break the cohesion and restore the 
receiver to sensitiveness ; but if the electric bell rests one 
of its feet on the stand of the knobs, or sometimes if it 
stands on the same table as they do, without cotton-wool 
isolation, its tremor will automatically effect the necessary 
tapping back, and reduce the ringing to a single stroke at 
each spark. 

The expanded loop circuit of the jar should be of thick 
copper wire thoroughly connected up, and with a slider 
for tuning by alteration of effective length; the pair of 
knobs on a glass stem are screwed and clamped into ex- 
ceedingly light contact; and the battery and bell are 
shunted out, so far as oscillations are concerned, by any 
ordinary condenser of large capacity. 


Part II. 
PRELIMINARY EXPERIMENTS, 


I will relate briefly a selection from some of the early 
experiments made on simple wire circuits, at first often 
without condensers, in order to find what sort of value 
of mutual induction coefficient (M) was sufficient to give 
audible signals between a couple of coils of wire lying 
horizontally in the same plane. 

1. Two coils of thin wire, each of 350 turns, and 30 
centimetres (1 ft.) diameter, with 5 amperes maintained 
in one at a frequency of about 100 by an alternating 
dynamo; a telephone connected to the other coil responded 
audibly when it was at 6 metres distance. The M in this 
case is 287 C.G.S., which is large, but no capacity was 
used to assist. 

2. Two coils of No. 15 wire, each of eight turns, on a 
hoop 92 centimetres (1 yard) in diameter, and with 11 
amperes maintained in one at a frequency of 120 by 
means of a make-and-break tuning-fork ; a telephone in 
the other responded at 34 metres. In this case the M = 
67 C.G.S. 

3. A pair of coils in separate buildings 100 metres dis- 
tant, each with a condenser, the transmitter being 60 
turns of No. 18 wire round a small room nearly 4 metres 
square, the receiver being one of the above hoops a yard 
across, wound with eight turns of wire; the hum could 
be just heard. The M in this case is only 0.6 C.G.S., 
which is good. 

4. The next experiment is worth quoting in fuller 
detail. It was made in 1897, a month or so later than 
the above called (1), when things had improved. Below 
is a diagram of the connection at the sending end, the 
dynamo being replaced by a tuning-fork intermitter (all 
kinds of intermitters have been used in different experi- 
ments) : 
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F is the Keenig fork on its massive stand, vibrating 
111 complete swings a second. 

b isa single storage cell, and M is the magnet and 
vibrating solid contact to maintain the fork’s 
motion. 

H is the mercury cup contact for the main current. 

B is a battery of 16 storage cells. 


_* Paper read before the Institution of Electrical En- 


S is a condenser of variable capacity, and C the coil 

of 60 turns approximately 4 metres square. 

V is a voltmeter to indicate the potential difference 

at the terminals of the condenser. 
The self-induction of the coil being calculated roughly 
as 0.06 henry, the apprepriate capacity for tuning, to the 
fundamental and the different harmonics, would be : 

For the note 111 per second, S should be about 35 mfds, 

” 222 ” ” 8.6 ,, 
9 333 ” ” 3.9 ’ 
” 444 39 ” 2.2 ” 

Practically it was found that 2.0 microfarads gave ex- 
cellent tuning, sending up the voltmeter to 98 volts, 
though the applied electromotive force was only 32 volts, 
And under these conditions the note of 440 could be dis- 
tinctly heard in the small coil in the distant tower ; and 
by introducing a key into the sending circuit, without 
interfering with the continual vibration of the fork, mes- 
sages could be sent and read with ease. 

The receiving circuit was about 100 metres distant, 
high upin the College clock tower across the quadrangle, 
as in the last experiment; but the small hoop coil was 
replaced by a square coil of twenty-two turns of No. 18 
wire about 3.8 metres square, whose L was therefore 
0.008 secohm. A capacity of 16 microfarads was needed 
to attune the circuit to the note listened for. 

5. Instead of any maintained alternator or intermitter 
of any kind, a make and break, or the reversals, of a 
joes, one key were sometimes used alone to do the whole 
thing ; and when a battery such as 144 very small Planté 
cells was employed, the induction ticks heard in the 
secondary at ve charge and discharge of the primary 
condenser sufficed to give clear signals at a moderate 
distance, on the ‘‘sounder” plan, the beginning and end 
of each long and short signal being marked. 

6. Another method is to have a much better insulated 
wire for the primary coil, and to discharge round it a 
Leyden jar with a short spark gap excited by a Ruhm. 
korff coil ; the spark being made whistling by a moderate 
perkang condenser (see ‘‘ Modern Views of Electricity,” 

ecture 1IT., page 435, second edition), the shrill momen- 
tary sounds can be heard in a suitable distant telephone 
and coil. 

7. A pair of coils nearly two miles distant were now 
arranged, the transmitter being a rough square 100 yards 
across with five turns of four No. 16 wires in parallel, and 
the receiver being a long rectangle of the same periphery, 
about 30 yards wide, consisting of 19 turns of No. 18 
wire. A dynamo with a multiple armature was em- 
ployed, which was coupled up so as to give a nominal 
voltage of 175 volts (240 as measured). Nothing could be 
heard at the distant station without condensers, although 
the M = 10 C.G.8. This was expected, because of the 
high impedance and resistance. But when condensers 
were added at both ends and adjusted for resonance to 
the first harmonic—about 200 per second—the tone 
became faintly audible. The transmitting condenser was 
10 microfarads, viz., four 5-microfarad condensers, two in 
parallel and two in series, which, by resonance, ran the 
effective voltage up to 1100 volts; and the receiving con- 
denser was 2 microfarads, shunted by an ordinary 70-ohm 
Bell telephone. 

The self-induction of the sending cable was in this case 
0.32 secohm, to which has to be added 0.04 secohm for the 
dynamo ; while the resistances were 4 ohms for cable and 
lohm for dynamo. So the reactance part of the impe- 
dance for the octave frequency was nearly 80 ohms, and 
the current therefore only about 3 amperes without send- 
ing condenser. A condenser magnified it four or five-fold. 
The sending condenser can always be replaced by a dy- 
namo of higher voltage; but, on the other hand, given 
any dynamo, a sending condenser will increase its power, 
except on circuits whose resistance, and therefore damp- 
ing, 1s excessive. — oa 

he self-induction of the receiving cable, as connected, 
was 4 secohm approximately, and its resistance was 133 
ohms. Even here, therefore, the impedance was more 
due to self-induction than to resistance, the value of p L 
being 410 ohms, and so the condenser was a great advan- 
tage. In fact, without it nothing could be heard, with 
the given amount of power expended. 

It may be serviceable here to show how quickly to cal- 
culate the frequency for any given self-induction and 


—, : 
»t L_ be expressed in secohms or henries : let S be ex- 
pressed in microfarads; then the resonance frequency of 
the circuit is 

160 


Vv (LS) 
So in the above case the syntonised sending frequency 
comes out 
Pea: Sa 
V (0.06 x 10) 
the syntonised receiving frequency 
160 
sn ———- B00 's 
/ (0.32 x 2) 
— the fundamental note of the dynamo oscillated about 
00. 


= 208 per second ; 


The damping term of these particular cables, viz, 
L’ is, however, certainly too high, and the wire used for 


such large circuits ought certainly to be thicker than 
No. 18 or 16. Coupling up the strands of wire in a tele- 
phone cable in different ways does not affect the damping 
constant, for the R and the L vary similarly ; but the 
power of coupling them up differently is often convenient 
in enabling tuning to be got with a moderate condenser 
capacity, and, in general, in giving an adjustment for 
different notes. Otherwise, greater number of turns has 








gineers, 


just the same effect as thicker wire ; it is simply mass of 
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copper which is required to increase the power of a 
circuit to send or receive over big distances, and tele- 
graphy over any distance by this method becomes, there- 
fore, chiefly a matter of cost. 

It may be well here to give the elementary theory of 
induction between a pair of circuits, each with con- 
densers, especially for the case where the circuits are 
syntonised to the applied frequency. 

Consider a circuit with self-induction and resistance 
and capacity, driven by an alternator of electromotive 
= Ecos pt: the primary current in it is 


i, 
f 2 2 sake 1 . 

where the lag a is given by 
Rtana = p(L - 


Rs 
Ps 
If there is tuning (p?S1L= 1) the lag vanishes, and the 
current becomes 
o= Bere 
its maximum value. 
On a distant circuit with mutual coefficient M the 


induced electromotive force is MC, or, in the above 
case, 
E 


Mp sin pt; 


the induced current there is 
M p E 


oe eee 
ive f 12 2 #3 1 : 
v/ {Rt + 2 (L-ar) 
which, if again there be tuning (p? S! L/;= 1), becomes 
— MpEsin pt 


Let a cable contain N = nm turns of wire, of resist- 
ance »; per unit length, coupled then in series and m in 
parallel, and be laid round a circuit of radius a: then 


to 





nn’ m2 a? 
= __ ° pEsinpt 
0" 2eale b py py’ 
mmm 
amm p ab E sin pt 
pe: FF Py 
ae re 
4° R/ rR 


where R, is the resistance of unit length of the cable 
itself as connected. : 

Here the last factor in (4) is the maximum strength of 
current which the dynamo could send direct to the dis- 
tant station if its cable were long enough to reach all the 
way, and if it were opened out as connected and laid 
straight, all the parallel turns parallel and all the series 
turns end to end ; and with all the remaining self-induc- 
tion impedence abolished by a suitable very large con- 
denser. 

The actual current received inductively is, therefore, a 
definite fraction of this direct line current: the fraction 
a on the linear dimensions of each circuit com- 
pared with the distance, and on the frequency, and on 
the effective thickness of the receiving cable. 

Suppose we tried to signal a distance of 12,000 kilo- 
metres (across the earth) with a pair of No. 0 equal cables, 
eich once round an area comparable to England, say a 
circle 200 kilometres in diameter, using a frequency of 
1000 and an applied voltage of 200; ignoringall hysteresis 
and other losses (which in condensers are often impor- 
tant), and ignoring also the conductivity of the earth, 
which may be very troublesome : 


E 200 sate ’ 
R,r 0.322 x 12,000 20° 7°’ 
p — 1000 x 2e _2r, 
R, 3220 3.7 
ab _— 100 x 100 


4r2 4x (12,000) 


These are the three factors; so the induced telephone 
current is about 2 micro-amperes, which is within the 
limit of audition. 

The self-induction of such a cable would be between 
2 and 3 secohms, its resistance about 200 ohms, and the 
capacity needed only about z45 microfarad. 

This arithmetic is a mere illustration of what would 
happen if everything were favourable. 

Consider further the arrangement of coils adapted to 
really distant syntonic magnetic space telegraphy with 
very precise tuning. The mutual induction coefficient 
depends upon n n’ a? b2/r3; or similar equal coils, each of 
periphery 7 and n turns, 

M r* = the effect of the coil at agiven distance = n?2/I4, 


The amplitude of disturbance maintained by an alter- 
nator of frequency p and voltage Eo, in a circuit whose 


natural frequency py) = —_____., may be writte 
req Y Po V (8 L) y vi n, 


ic A 
ae 


Vi (2 p )} 


which in case of exact resonance becomes E,)/R. Hence, 





to make resonance sharp, the coefficient Sin must be 


great. If this condition is not satisfied there will bea 
considerable range of resonance within which some exal- 
tation of voltage is felt, but no decided peak ; whereas, 
if L/S R? is great compared with the period of one oscil- 
lation, then except at a particular frequency the circuit 
is nearly inactive, but as the correct frequency is ap- 
proached the activity of the circuit suddenly runs up to 
a high steep maximum, and condensers are liable to be 
burst by the immense and rapid magnification of 
voltage. 

Take the case of approximate resonance, so that p?S L 
=1 nearly, and introduce this value of S: then the co- 


efficient which has to be big is ea} i.e, for a given 


frequency ein the damping constant or logarithmic | be 


decrement, R/L must be small, or the current-decay 

time constant, L/R, big, compared with the frequency 

time constant. ow 

n?1 ( log ” 
INGE ce 


— 2 
—_— = nc®approximately, 


aie 


a 
where c is the thickness of the wire, which does not 
enter much into the numerator. 

So the two things which we want big are n2/4 and 
n c®?; wherefore, in case of magnification of circuit for 
bigger distances, the thickness of the wire should be 
magnified as well as its length. Of course for — 
high frequencies it is no use having a thick wire solid. 
It must either be ribbon-shaped, or be stranded, with the 
strands roughly insulated, even if they are not going to 
be used otherwise than in parallel. 


MAGNIFICATION RATIO. 

The amount of magnification of voltage caused by 
resonance is to be calculated thus : 

The impressed electromotive force, or the electromotive 
force of the sending dynamo, being Ep, the effective 
potential difference between the condenser terminals is 
such that, when there is syntony and when the damping 


is small, 
J _=8 
pL R 
in other words, the magnification ratio is 
Vv pL 
—— = + = tana, 
Ky R 
and approaches infinity as the lag of current behind 


electromotive force approaches 4 7. 
The — current without a condenser would be 


but with the syntonising condenser it is 


. 
’ 


— << SRE 
V (RE + PTA) 
FE, tan a 


/ (R? + p? L?) 

But it is to be remembered that all hysteresis losses 
whether they be due to an iron core in the coil, however 
subdivided, or by reason of a stratified or other imperfect 
dielectric in the condenser—and also all eddy current 
losses by reason of induction in neighbouring conductors, 
whether insufficiently subdivided iron or earth or sea— 
all go to increase resistance, i.¢., to increase damping— 
and thereby to diminish the magnification ratio. If the 
R be measured in the usual way by steady currents it is 
liable to be supposed much smaller than it really is—i.e., 
smaller than the really effective R for alternating cur- 
rents—especially for high frequency. Part of the art of 
magnetic space telegraphy will consist in avoiding or 
minimising these various sources of loss, all of which 
show themselves as an increased resistance. 

Perhaps the neatest way of proving that the magnifica- 
tion ratio equals p L/R is as follows : 

Since in free oscillations 4 S V2 = 4 L C2, where V and 
C are the potential and current amplitudes respectively, 
and where p? LS = 1, we get 


, or, approximately, = ‘ 


+ = ¢_ YOR AE nea 
O=V,/7=5n7 vt PIA! 


so the magnified or syntonic voltage, when the damping 
is small, is 


V = a Ey. 


To maintain these oscillations is the function of the 
dynamo, and for this purpose it has only to supply the 
waste power, Viz., 

4 RC 


Hence, in cases where R is large from any cause, con- 
siderable power is necessary ; but where the R is small, 
including all the spurious losses which go to make u 
the effective R or dissipation constant, then violent oscil- 
lations can be maintained in a circuit with very little out- 
side power. 

The whole matter is analogous to the swinging of a 
heavy pendulum or bell, whose motion is exci and 
maintained with little energy if the impulses are properly 
timed, but which requires more energy when swung in a 
viscous fluid. The time of 1 se impulses should be 
the same as if it were free, although the actual time of 
free swing is a little lengthened by the friction. 

For circuits oscillating with extreme rapidity, one of 
the principal sources of spurious resistance, and therefore 
of damping, is radiation of waves, but with these leisurely 
circuits there is no radiation that need be taken into 
account in estimating the waste of power. A church 
bell stiffly hung would become but little easier to swing 


if its pop ard were removed, and its wave-emitting 
property destroyed. 


Best Conpition ror Distant SENDING. 

Having realised that any distance can be reached if 
enough copper and enough power are employed, it 
remains to reckon what is the best way of arranging the 
copper, and how little will serve to enable a given power 
to si a given distance. 

When nothing else has to be considered, the condition 
to be satisfied for signalling to a great distance is to make 
the magnetic moment of either coil as great as possible ; 
its value is 

nKWE 


4nmrn 


when syntonised ; so all the copper available, W, should 
disposed in one large single circuit at each station. 


aranwC= 





PossIBILIty OF Usina Iron. 


If iron is used as the core of a sending coil, it should be 
minutely subdivided, and should, if possible, be hot—as 
near its critical point as practicable—because then both 
hysteresis and eddy losses are at their minimum ap a 
most interesting communication on the behaviour of iron 
at different temperatures by Mr. D. K. Morris in Pro- 
ceedings Physical Society for 1896-7). 

A transmitter shaped like a chimney or a lighthouse, 
with long vertical thin iron strip core surrounded by many 
turns of wire, would be most efficient if only the damping 
losses could be got rid of. For the function of the sender 
is to produce the strongest possible alternating magnetic 
field at a distance, and this depends simply on magnetic 
moment, being - at any distance r in an equatorial 
plane ; and this field, ee excessively and impercep- 
tibly weak at any a. is then to be detected by the inte- 
grating power of the receiving coil over a large area. 

_ So, in general, if a magnet of moment m oscillates 2 7 p 
times a second, and the receiving circuit is of area A, the 
number of lines passing through that circuit is A m/r°, 
and p times this is the maximum induced electromotive 
force which a telephone or other instrument in the receiv- 
ing circuit has to detect if it can. 


Best S1zE AND SHAPE or Corn FoR VIOLENT 
RESONANCE. 

It is of interest to find the shape of coil adapted to re- 
duce damping due to ordinary resistance to a minimum. 
‘Let the coil be of mean radius of a, of sectional radius c, 
and consist of n turns: then the volume of copper in it, 
ignoring insulation, is 


2 2 
w=*- X2Qrnaz=}hwWac; 
n 





L= 4x nt a( log°*—1.75) ; 

c 

= 27na _ 8Wa _ (2rnap 
wr. wreK kw 
4n 


The damping time-constant, or reciprocal of the loga- 
rithmic decrement, is 


SS 16 W & 
ay eos Ko ( bog a - 1.75) = 
~( log 24 — 1.75), 
wa c 
So T will be a maximum, and the damping a minimum 
aT .. 16 Ww =. ee ot aa 
an 2 ( log ana 1.76 ) 3¢ =0; 
or 
log 2% = 1.75 + 1.5 = 3.25; 
c 
or 


ad = 3,22; 
ec ; 

which is, therefore, the condition for maximum T with a 
given W, i.¢., the condition for least damping, with a 
given bulk of copper. 

This maximum gomee's , 

T=Tn=8e2x2=lkK™ ~ 2K wi 
deitehe 2ra 5.5 
(= 3.4 seconds tor a ton of copper). 

The electromotive force which the condenser will have to 
stand is p T Ep. 

The L appropriate to Tn is 

Lm = 6 9 n? a = 16.5 n? WS 
(= 1650 n? for a ton of copper). 
The mean periphery of the coil is 5.5 wi 
(or 55 metres for a ton of copper). 

The thickness of the coil, 
4 wi 
2345 
(= 53 centimetres for a ton). 


2e= 


Such a thickness of coil may seem preposterous, but in 
certain confined soe (6.9. a lighthouse) it is advan- 
tageous so to be able to dispose the circuit, and the coil 
may consist of any amount of turns without detriment. 
What has to be scrupulously avoided in the neighbour- 
hood of any coil is conducting material ; but the reaction 
effect of such material falls off rapidly with distance—as 
the inverse sixth power (see Lodge, Phil. Mag., February, 
1880, page 142)—and accordingly it is to be hoped that 
the general conductivity of the earth will not exert a 





very deleterious effect. Its effect will certainly be in the 
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direction of increasing the resistance, and therefore the 
damping, of either coil; but, besides this reaction effect, 
a true partial screening of one coil from the other is to be 
found. 
The thickness of wire is 
*_ wi (= 50 
n 2.07/n\ /n 
Thus, for instance, the coil might have 10,000 turns of 
wire half a centimetre thick (No. 54); the outside dia- 
meter of the coil would be 2} metres, and the inside dia- 
meter 1} metre. Such a coil would weigh a ton, and its 
resistance would be 
R = 18,000 n? _ 480 n? 0.G.8. = 48 ohms. 
1 
Ww 
Its self-induction would be 165 henries; its time of fall- 
ing to : the current, 3.4 seconds; and its magnification 


for a ton of copper ) 


ratio, with a note of 400 per second, would be 8500. 

The condenser to be used with it for this note would 
be about ,,/;, microfarad, or 9 metres electrostatic capa- 
city. It might have an air or fluid dielectric to lessen 
hysteresis, and must be able to stand a very high poten- 
tia!—for instance, nearly a million volts if the applied 
dynamo electromotive force is 100 volts. 

The current in the wire would be only 2 amperes, and 
the energy expended therefore insignificant, viz., about 
200 watts. In such a case the signalling would be done 
by the agency of the mass of copper rather than by 
mechanical power, and the tuning would be excessively 
sharp. There may be a few places where it is desirable 
to economise power to this extent, as, for instance, 
when the dynamo has to be driven by hand, or where 
space is very —— as in a lighthouse ; but in most 
cases it would be far better to expend more power and 
open oub the coil into a circuit, enclosing a large area. 
This could nearly always be done at one of the stations. 

A compact coil like this is not a powerful sender or 
receiver, in spite of its high magnification ratio. For 
instance, using a pair of such coils, one as sender and 
one as receiver, 


Mr*® = (rn a’) =2«RW a* = i C.G.S. 


So the induced current, when properly attuned, is 
PEM _ 9599, 10 ,__ 10" 
R? ; 48 18r* x 48 x 199 
a, 
7 


3 





So the distance at which this current would be a micro- 
‘psoas (10-7 C.G.S.), or something quite audible, would 


r= ¥ 64 x 10 = 4 kilometres only. 


THROTTLING, 

The thickness of wire permissible without insulated 
subdivision into strands is regulated by the frequency. 
Taking Lord Rayleigh’s value of the initial throttling, 
p? L? w2/12 R’, it comes out 1.2 n? a4 x 10-5 C.G.S. for 
copper ; so, if the throttling is not to result in a greater 
increase of resistance than 1 per cent., a thickness of 
wire 1.08 centimetres, or No. 5/0, may be used for a 
frequency of 100 per second. 

For 500 per second nothing thicker than 0.48 centi- 
metre, or No. 6, should be used without subdivision. 

For 1000 per seeond No. 10, or 0.34 centimetre thick- 
ness, is permissible. 

For 1600, No. 12; and for 2500 per second the appro- 
priate thickness is 0.216 centimetres, or No. 148. vid. 

If No. 2 wire, or 19/16, is used for 500 per second 
frequency, the loss due to throttling is 5 per cent. 

If No. 0, or 10/12, is used, the loss is 9 per cent. 

But if the strands are each cotton-covered before strand- 
ing, then there is practically no loss. 


(To be continued.) 








HIGH-SPEED ENGINES. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 10th, Mr. W. H. 
Preece, C.B., F.R.S., the President, in the chair, the 

per read was on ‘‘ High-Speed Engines,” by Mr. J. H. 
Eales: Assoc. Inst. C.F. 

In applying provisions for eliminating knock in double- 
acting engines, the author had found that the ordinary 
rates of rotation could, with practical immunity from 
overheating, and an absolute freedom from seizure of 
bearings, be exceeded to the extent of 30 per cent. to 
50 per cent. This had been effected by providing a 
close-up, and at the same time expansible, adjustment 
of bearing brasses, and so reducing the production of 
heat to only that caused by the rotation of a shaft as 
distinguished from the usual cause of seizure—namely, 
the expansive force of the metal of both journal and 
brasses. 

At moderate rates of rotation, say 300 revolutions per 
minute, an audible knock took place with a ;},-in. clear- 
ance in the bearings of double-acting engines, and a rise 
of temperature of 20 deg. or 30 deg. Fahr., which almost 
always took place in practice, would expand the bear- 
ings more than that amount of clearance, and, therefore, 
an engine, if fitted with fixed brasses, was always liable, 
with little or no warning, to become overheated, and to 
seize in its bearings. The provisions which were made for 


avoiding the usual consequences of heating were very 
simple, and consisted of a small ram of the hydraulic 
pressure type, which was made to bear on the adjust- 
able brass of a bearing. On the alternative stroke of 
an engine, when the working pressure was not 





on the adjustable brass, the ram was forced through 
its packing by a spring of sufficient strength to 
overcome the friction and the inertia of the ram and 
parts, and in such manner placed the adjustable brass 
close on its journal, This action caused a slight clearance 
in the ram cylinder, which was instantly filled by liquid 
from a reservoir which entered by a back-pressure valve. 
The shock of the working stroke of the engine acting 
upon the liquid inside the ram cylinder instantly shut the 
back-pressure valve and confined the liquid as a packing 
at the back of the ram, and so maintained the adjustment 
of the brass which had been made by the spring. Similar 
fittings were provided on all the reciprocating bearings of 
an engine which were usually subject to knock. 

It had been found that all surfaces of close-up bearings 
which were not continuous, had to be lubricated separately, 
as there was not sufficient oil left from the first to supply 
a second after part had been lost in the joint space. 
White metal had been found practically necessary at very 
high rates of rotation, and the risks of its melting out 
had been guarded against by such a backing of other 
metal as would not allow of sufficient clearance occurring 
in such an event as would cause the pistons to knock in 
the cylinder ends. 

The value of close governing had been very much under- 
rated, and economies had been sought in reducing the 
coal bill by various expensive expedients in other ways, 
than yp Mage rey the output and quality of work as it 
could done by good governing. « It could. be shown 
that by running to within 1 per cent. or 14 per cent.. total 
variation in the speed of an engine, an increase over 
ordinary results in the quantity of work could be pro. 
duced, which in many cases amounted in’ value to more 
than the whole of the coal bill.’ The possibilities of close 
governing by the various types of governor in common 
use, had n investigated, and it had been found that 
deadweight - loaded governors of the ordinary type, 
even when compensated —for change of position, 
could not be moved ‘by any less . variation of 
speed than about 2 per cent. from the normal, 
or a total variation of 4 per cent., taking no account 
of any work to be performed in the way of moving 
throttle or expansion apparatus. Spring-load governors 
with angular arms pivotted, as in the former case, on 


plain pins, could be moved with a variation of 14 per 


cent. from the normal, or a total-of 3 per cent., taking no 
account of the performance of any governing functions. 
Spring-load governors, fitted in all joints with ball bear- 
ings and designed with small relative inertia and high 
speed, had been made to work auxiliary Apparatus with 
as little variation of speed as 14 per cent. total and had 
governed engines within those limits. 

Perfect governing could be obtained when (1) the 
direction of the strains of centrifugal force were not 
diverted ; (2) such strains were directly radial: (3) the 
friction and inertia of the centrifugal generating parts 
were reduced to a minimum; (4) the mechanical rela- 
tions of the governing parts were constant; (5) the 
inertia of the centrifugal generating parts, whilst very 
small relatively to the centrifugal forces, were as far as 
possible in excess of the driven parts of the governin 
apparatus, These points were embodied in a flywhee 
governor dealt with, in which the load-springs were 
arranged radially, as also were the spring-boxes and 
guides belonging thereto, so that the centrifugal forces 
caused no cross strains. The springs formed a large part 
of the a weights, and bad a peculiar effect upon 
themselves, which was. illustrated by a diagram. The 
motion of the governor, in performing its functions, was 
transmitted to the expansion eccentric by means of a 
spur wheel mounted on a sleeve, which was solid with the 
eccentric, and was actuated by means of rack teeth 
formed in the spring-box slides, giving a practically con- 
stant mechanical effect in the action between the 
governor and the expansion eccentric. The inertia of the 
governor was in excess of the driven parts as about 3 to 
1, while the centrifugal weights were about 2 per cent. of 
the total spring-load. The total average centrifugal force 
of the governor was about 3000 Ib., and the only cross 
strains on the spring-box slides were those brought about 
by driving the cut-off eccentric, and those strains were 
relatively very small, as the cut-off valve was worked by 
a rocking shaft and twisting spindle, in order to avoid 
the friction of a pulling spindle and the effects of the 
steam-pressure on the same. The arrangement could be 
adjusted so as to govern an engine to 1 per cent. total 
variation throughout the whole steam range of the expan- 
sion gear, which was about 8 cut-off from zero, and with- 
out racing. The expansion motion was reversible with 
the same set of parts. 

In regard to the possibilities of fine governing, the 
principles of a cut-off governor were much more favour- 
able than those of a throttle governor in any engine 
having any cut-off and a reciprocating action. The cut- 
off admitted of no accumulation of pressure during the 
closed time of the working. stroke, as in the case of a 
throttle governor, and therefore no action of a governor 
working a cut-off was uired stroke by stroke, as in the 
case of any attempt at fine governing by a throttle. In 
the case of the cut-off, a simple change of position of the 
governor was alone needed to alter the steam supply ; 
while in the case of the throttle, not only was a change of 
position eng oe but a constant approximate cut-off 
action, which had to be produced by a constant fluctua- 
tion of the speed of the engine, and which defeats the 
very effect of regular running which it is desired to pro- 
duce. A throttle would be perfectly suitable to govern a 
true rotary engine, that was one of constant torque, but 
its principles were opposed to perfect governing of any 
engine having any cut-off- 

The adjustment provisions dealt with increased the 
power value of an engine and its steam economics, and 
rendered it more reliable than ordinary fixed bearings at 





low speeds, while dead close a increased the 
quantity and quality of work produced often to an extent 
of equal value to the whole of the coal bill. High power 
in small engines effected a saving in first cost, attention, 
maintenance, space, and buildings; and high speed, in 
the case of electric lighting, considerably reduced the 
ordinary cost of dynamos. Also, under full load, steam 
economies could be had, in small engines, equal to those 
which were obtained from large engines, despite the fact 
that the clearances of small engines were necessarily 
greater proportionately than those of large or, rather, 
long-stroke engines. This was accounted for by the 
relatively small cylinder losses in engines running ata 
high rate of reciprocation. 





LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 12th inst., Sir Raylton Dixon and 
Co., Limited, Middlesbrough, launched from their Cleve- 
land dockyard a steel screw steamer, built to the order of 
the Indo-China Steam os Company, London, for 
their trade in the Eastern Seas, being the fourth vessel 
built by Messrs. Dixon for the ey § The — 
dimensions are: Length 346 ft. by 43 ft. 2 in. beam by 
28 ft. 6$in. depth moulded. bs nag nag engines 
will be fitted by Thomas Richardson and Sons, Limited, 
having cylinders 243 in., 40 in., and 67 in. in diameter 
by 45 in. stroke, with two — single-ended boilers work- 
ing at 180 1b. pressure, and fitted with Howden’s system 
of forced draught. She was named Kum Sang. 

The s.s. Ran went on her trial trip on January 12 from 
the yard of Messrs. William Gray and Co., Limited. 
She has been built for Mr. Jacob R. Olsen, of Bergen, 
and her dimensions are: Length over all, 336 ft.; breadth, 
47 ft.; and depth, 24 ft. 10in.. Triple-ex pansion engines 
have been supplied by the Central Marine Engine Works 
of William. Gray: and Co., Limited, having cylinders 
24 in., 38 in., and 64 in. in diameter, with a piston stroke 
of 42 in.; also large steel boilers working at a pressure of 
160 lb. ‘per squaré inch. The trial was not a lengthy one, 
owing to the vessel being engaged upon a time charter, 
but it was in every way satisfactory. 





On the 13th inst. the large steel screw steamer Romney, 
built by Sir Raylton Dixon and Co., Limited, Cleve- 
land dockyards, Middlesbrough, for Messrs. Lamport 
and Holt, of Liverpool, was taken out to sea for her 
official trials. Her principal dimensions are: Length, 
393 ft.; beam extreme, 50 ft. 3in.; — moulded, 
30 ft. 6 in. Triple-expansion engines have been fitted b 
Thomas Richardson and .Sons, Limited, Hartlepool, 
having cylinders 27} in., 44in., and 75in. in diameter 
by 48 in. stroke, supplied with steam by three 8 
——— boilers fitted with Howden’s forced draught 
and working at 180 lb. pressure. 





The protected cruiser Albany, which has been built 
for the United States Government by Sir W.G. Arm- 
strong, Whitworth, and Co., Limited, at Elswick, New- 
castle-on-Tyne, was launched on Saturday afternoon the 
14th inst. The Albany is a sister ship of the Amazonas, 
which the Elswick firm built for the Brazilian Govern- 
ment, and which was launched in December, 1896. Last 
year the Amazonas, on her completion, was transferred 
to the United States flag, and, under the name of the 
New Orleans,. took. part in the war with Spain. The 
Albany is of the following dimensions: Length on the 
water-line, 330 ft.; length over all, 358 ft.; extreme beam, 
43 ft. 9 in.; mean draught on a trial displacement of 
3,500 tons, 16 ft. 10 in. ‘She has a protected steel deck 
ot from stem to stern, and is fitted with 14 water- 
tight bulkheads extending up to the berth deck. In 
addition to these divisions, she is fitted with a double 
bottom, minutely subdivided into watertight compart- 
ments ; and the store rooms and coal bunkers below the 
protected deck are also watertight. The armament of 
the Albany is as follows: Six 6-in., four 4.7 in. guns, ten 
6-pounders, and four 1-pounders. There are two machine 
guns for use in the boats and in landing and in the 
military tops. The vessel is fitted with two military 
masts, with two tops in each mast. The propelling ma- 
chinery, which is being built by Messrs. Hawthorn, 
Leslie, and Co., Limited, at their St. Peter’s Works, 
consists of two sets of triple-expansion engines, driving 
twin-screws, the maximum indicated horse-power being 
7,500, at 160 revolutions per minute, the guaranteed 
speed being 20 knots. There are four double-ended 
Scotch boilers. The vessel will be lighted by electricity, 
the plant consisting of three dynamos and engines. 


The Flirt, torpedo-boat destroyer, had a three-hours’ 
30-knot trial at Portsmouth, when, with 6682 horse-power 
and 404 revolutions, she made a speed of 30.039 knots. 
The steam pressure at the boilers was 232 lb., and, having 
regard to the boisterous character of the weather, the 
result was regarded as highly satisfactory. 











GERMAN-AMERICAN ENTERPRISE.—Colonel Gordon, the 
founder and president of the Niles Tool Works Company, 
has returned to the United States from a five months 
European trip. His visit to Europe was made for the 
purpose of establishing a machine-tool factory at Nieder- 
sewieder, near the Spree. It will be known as the 
Deutsche Niles Werk-zeug Maschinen Fabrik, and will 
be used for the building of Niles tools in Germany. 
Among the stockholders in the German Niles Works are 
Colonel Gordon, general director and engineer; Mr. 
Ernst Borsig, of the Borsig Locomotive Works ; Messrs. 
Stahl, director of the Vulcan Shipbuilding Company, of 
Stettin; Mr. Loewe, of the Ludwig Loewe Company; 
Mr. Rathanowe, of the Allgemeine Electricitiits-Gesel- 
schaft, &c. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprep By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


aed UNDER THE ACTS 1883—1888, 


mber of views given in the Specification Drawings is stated 
Sis sates ST chine wane Gee eamiionan, dhe Speantion ts 
not illustrated. 


Where inventions are communicated from abroad, the Names, dc., 
of the Communicators are given in italics. 


of Speci; may be obtained at the Patent Office Sale 
“Branch 25, Lemme Buildings, Chancery-lane, W.C., at 
the uniform a 

t advertisement oe cogtone of @ complete 
Ths te Sion ts, te each one, tinae abstract, unless the 
Patent has been sealed, when date of sealing is given. 


Any person may at any time within two months from the date of 
the advertise on Yetont © rp it, to Fes sone 
ice 
es nce at the ‘Paton Ofie af epponton tah 


ELECTRICAL APPARATUS. 


7. R. Waygood and Co., Limited, and P. J. 
vawin, London. Variable Electric Resistance. 
(2 Figs.) January 29, 1893.—The object of this invention is to 
provide a variable resistance of the form usually used with 
water (such as is usefully employed in the starting of lift and 
other electromotors) which shall not possess the disadvantages 








attendant upon water rheostats which require constant attention 
to supply the loss of liquid brought about by evaporation and 
boiling. The inventors substitute a badly conducting powder for 
water, and the material which they prefer for this purpose is 
“Flake graphite.” The accompanying drawings illustrate a 
form of switch, which is used in putting the invention into prac- 
tice. (Accepted December 30, 1898.) 


5379. W. T. Henley’s T. W. Company, Limited, and 
G. Sutton and L. H, Hartvigson, London. oured 
Cables. [2 Figs.) March 4, 1898.—The invention consists in 
armouring a deep-sea cable with a protective covering formed of 
two superposed windings of galvanised steel or iron tape wound 
in a short ler with open joints between the convolutions, so as to 
avoid, as far as possible, interfering with the necessary flexibility 











of the cable, the second winding of steel or iron tape enclosing 
the joints between the convolutions of the first, and so complet- 
ing the protection of the insulating covering. This armouring of 
galvanised steel tape is in turn served with tarred yarn and 
finally with the usual compound, to give a smooth surface and 
prevent the coils of the cable adhering to each other when coiled 
im the tank before the cable is laid. (Accepted December 30, 


19,938. British Thompson- Houston, Limited, 
London. (HE. M. Hewlett, Schenectady, U.S.A.) Safety 
Device. [3 Figs.] September 20, 1898.—The object of this 
invention is to control circuits of dynamo machines which are 
driven by engines liable to race badly under a diminished load, 
and which presumably by reason of acquired momentum, may 
then cause the dynamos to which they are coupled to generate at 
such an increased potential that as the inventors state, ‘‘ one 
machine may take all the load on the station, and in some cases 
such as that of a large direct-driven generator may even for a 
time tend to drive the other machines as motors.” The inventors 
Suggest that disastrous consequences would result before the 
































extra momentum acquired by the moving parts were exhausted, 
- they arrange a switchin the main current of each driven 
ynamo adapted to be opened by the indirect action of the 
Sovernor of the driving engine upon the attainment of the 
en speed allowable, the said arrangement also operating a 

P valve upon the steam pipe supplying the engin. The 
Operation of the parts is as follows : As long as the engine A is 
running below a certain maximum speed, the governor rotates 
without, affecting the switch M or the valve C! ; but when the 


| to @wo or more passag' 


valve C, shutting off steam from the engine. At the same time 
the switch blade m is drawn across the contact m1, closing the 
circuit of the operating magnet of the circuit breaker. (Accepted 
December 30, 1898.) 


21,947. Siemens Brothers and Co., Limited, and E, 
Holmes, Charlton, Kent, Electric Winch. [2 Figs.) 
October 18, 1898.—This invention relates to a compact construc- 
tion of winch worked by electricity and suitable for operating ash 
hoists on shipboard or such-like appliances. A rope or chain is 
led from the barrel D over suitable guide pulleys to an ash scoop 
or other load to be raised, the apparatus then operating as 
follows : While the motor is running should the hand lever K be 
free, the lever L drawn down by the spring S partially turns the 
shaft H and its eccentric sheaves in their rings so as to raise 
it, thus withdrawing the friction wheel E from contact with the 














pinion C and forcing E be against the brake block F. The barrel 
is thus held stationary while the-electric motor revolves. When 
it is required to raise a load the lever K is pulled in the direction 
of the arrow, partially turning the shaft H and eccentrics in their 
bearings so as to lower the shaft, thus withdrawing the friction 
wheel E from the brake block F and pushing it into contact with 
the friction pinion C by which it is caused to revolve, driving the 
barrel D and winding up the rope or chain. For lowering a 
load the lever K is moved sufficiently to withdraw the wheel E 
from contact with the pinion C, without pushing E forcibly against 
the brake block. (Accepted December 30, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


29,218. H. J. Yates, Aston, Birmingham. Gas 
Taps. [14 Figs.] December 11, 1897.—This invention relates to 
taps for cutting and controlling or regulating the supply of gas 
es, the gas being fed from a single inlet 
or supply. The object of this invention is to combine in a single 
tap with one supply pipe, means for completely turning on gas 
for two or more burners, and to regulate the supply of gas to the 
same ; to supply gas to only one or more burners, the supply to 
the other burner or burners being meanwhile cut off ; ie | to 





| tap constructed with a single gas-inlet passage and designed to 





— rises bey ond the maximum desired, the pin k strikes the 
spusting screw h! in the end of the slot A, pulls the bar H, and 
Ps the latch G2, The weight G then drops and closes the 


admit only a bye-pass supply of gas to the burner, the other 
burner meantime having a full supply. Fig. 1 represents a gas 











admit, cut off, and regulate the supply of gas to both or either 
ofa pair of pipes. In this view, the plug by which the several 
cutting off and controlling operations are performed is represented 
in a position in which gas is entirely cut off from both burners. 
Fig. 2 is a horizontal section showing the arrangement of the 
ped gre 4gy and bye-passes by which gas communication is 
effected from the hollow of the plug to the second or lower 
burner. Instead of limiting the movement of the plug by a stud 
upon it and stop shoulders on the body,.these may be dispensed 
with so that the plug may then be turned through the full rota- 
tion, the full gas supply to both inlets being opened at once by 
turniog the plug from left to right through a quarter of a circle. 
(Accepted December 30, 1898.) 


2436. S. Clayton and H. Mensforth, Bradford. 
Lubricating Gas Engine Cylinders. [2 Figs.) January 
31, 1898.—This invention relates to improvements in lubricating 





the cylinders, &c., of gas, oil, or explosion engines, and consists 
in constructing and arranging an apparatus in such a manner 
that the lubricant on its passage to the valve or valves and 
cylinder is split up into spray and carried forcibly by the ingoing 





current of gas or air into and upon the valves and walls of the 
er so as to more efficiently and economically lubricate 
them than has been hitherto usual. The lubricator cup A is 
attached to the air valve box or other opening conveying air or 
explosive mixture into the cylinder. The lubricant is allowed to 
— from a pipe such as shown at P, on to the gauze or finely 
perforated dished plate B below which is fixed a non-perforated 
diaphragm C, the upper surface of which may be conical, as 
shown, or curved downwards towards the circumference so that 
the lubricant on dropping from the pipe P, upon the dished gauze 
or plate B, will drop upon the diaphragm C, and run to is the 
circumference of same, from whence by the inrush of air it is 
split up into spray. In the modified form of atomiser shown 
in Fig. 2, both B and E are constructed of metallic gauze. 
(Accepted December 30, 1898.) 


GUNS AND EXPLOSIVES. 


20,820. P. Jensen, London. (Krag - ay eg Gever- 
kompagnie, Christiania, Norway.) e Small Arms. 
(16 Figs.] October 8, 1898.—This invention relates to an improved 
magazine action for the well-known Krag-Jorgensen rifle. Access 
to the magazine is obtained by pulling down the door 12, which is 
hinged upon the ¥ 13 and covers the upper portion of the maga- 
zine, after which the required number of cartridges may he 
dropped in ; no pressure is required to be placed upon the cart- 
ridges in charging the magazine b the actuating spring 15 
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which raises the cartridge scoop 22 is depressed to its full extent, 
upon lowering the magazine cover, by means of a shoulder upon 
the base of the cover, the spring also serving to maintain the 
magazine cover with sufficient firmness in either the open or 
closed position, by reason of the flat formation of the surfaces 
upon which the spring bears. The magazine cut-off, which is a 
rod of small diameter formed half round where it passes over the 
cartridge passage, is shown at 25 and may be rotated by means of 
its projecting lever 26, to constrict the passage so that a cart- 
ridge may not pass through it. (Ac:epted December 30, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


2929. A. Hendry, Glasgow. Covering Pulleys. [1 
Fig.) | February 5, 1898.—These improvements relate to covering 
the driving surfaces of metal pulleys with leather. The inventor 
cuts leather into ti strips or ds, either lengthways 
or circularways out of the hide, which strand is then thoroughly 
stretched and wound on to a bobbin. The pulley or wheel to be 
covered is ae yoad over a disc plate on a t, and the leather 
strand } is led from a bobbin and passed round rollers B, B! fitted 
with a weighted lever frame or other tension-regulating device 
before reaching the pulley. The strands may be placed on the 






























































(2929) 


Cw b> 


pulley either on the edge or the flat. The first strand is held to 
the edge of the pulley by & clamp device, and then the pulley is 
turned by wheel gearing A‘ to A! to d on the thin strand in 
parallel layers, so that the pulley is covered with leather from end 
to end. The layers of leather are secured to each other and to 
the pulley by glue, by wooden or other means. A kn 
lever d2 and guide rollers d are fitted to bear over each strand of 
leather } as it is being coiled on to the pulley, and a spring lever 
d} is fitted to also press over the strands, these rollers and levers 
being secured in adjustable vertical frames C. Various subordi- 
nate devices are described. (Accepted December 30, 1898.) 


30,013. G. Sonnenthal and H. Bamford, London. 
Drilling and Tapping Machine. (2 Figs.) December 18, 
1897.—An open frame or press is employed in which is journalled 
a central shaft which forms the drill or tap spindle, mounted 
upon which are two wormwheels each rotated by a worm or. end- 
less screw, one of a left and the « ther of a right-handed pitch, the 
endless screws being rotated by a spur gear. The wormwheel to 
withdraw the tap is made a smaller diameter than the other, so 
that a quick reverse movement is imparted to the tap spindle 
when withdrawing it. Between the two worms and upon the 
drill or tap spindle is arranged a clutch mechanism controlled by 
a hand lever fulcrummed on the frame at about the middle of its 
length so that when one end is depressed the other is raised jand 
vice versa. The clutch is so arranged that when it is in one of its 

wo positions the rotation of one of the worms will impart to the 
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drill or tap spindle a right-hand motion, the o.h’ r worm being 
free to rotate on its journal. Upon reversing the clutch, the 
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former wheel is freed and the latter wheel rotates in a reverse 
direction, thus reversing the tap by a more rapid movement. 
(Accepted Decen ber 30, 1898.) 


HYDRAULIC MACHINERY. 


255. J. C. Hudson, London. yevents and Stop- 
Valves. (6 Figs.) January 4, 1898.—This invention consists 
in letting the body of the hydrant and that part containing the 
valve into the main, and enlarging the main at that place so as 
not to retard the flow of water past the hydrant. An opening 
with a flange is formed in the main, of sufficient size to take io 
the body of the hydrant containing the valve, the inlet passage, 
and part of the outlet passage ; and a corresponding flange on the 
hydrant closes the opening where it is attached to the main. 





The outer face of this flange on the hydrant is on about the same 
plane as the usual joint of the hydrant cover by which the valve 
is removed. The space taken up by the spindle king is 
reduced as much as possible, as is also the length of the spi dl 


between the up and down strokes, rendering the speed of the 
water through the valves unequal on the up and down strokes, 
and this is more especially the case with high pressures when the 
rods are necessarily large in area, and when sleeves or “outside 
liners” are fitted on the rods this effect is aggravated. This inven- 
tion is for the object of overcoming these disadvantages, and in 
carrying it out the diameter of the rod A at the part A 1, working 
through the stuffing-box B of the steam cylinder C, is made 
greater than the diameter of the part A 2, working into the pump 
E, the difference between the two di ters depending on the 
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ratio of the steam piston F to the water piston F 1. When the 
pump piston or bucket is fitted with a trunk or plunger the pas- 
sage by which the water leaves the top or plunger side of the 
bucket into the discharge is provided with a contracted opening 
or adjustable valve. By this means the water which is delivered 
into the plunger side of the bucket on the down stroke is expelled 
on the up stroke through the contracted opening, the object being 
to retard or limit the speed of the pump during the suction stroke 
in order that it may not run faster than the water can follow to 
fill the chamber, thus permitting the return stroke to be made at 
a greater speed. (Accepted December 30, 1898.) 


VEHICLES. 


2280. C. Hailstone, Basingstoke, Hants. Tip 
Carts or Wagons. [6 Figs.) January 28, 1898.—This me- 
chanism is for the purpose of tipping carts or wagons to empty 
them of their contents, and to right them again when emptied. 
When the vehicle is to be 43 the winch handle & is turned, so 
causing the spindle to which is fixed the pinion h to revolve on its 





and the projection of the handwheel. The outlet pipe of the 
hydrant projects through the flange or cover at any desired 
angle of inclination. By this arrangement projection of the 
hydrant from the main is considerably reduced, and the valve 
and body of the hydrant both are protected from frost. 

. December 30, 1898.) 


MINING, METALLURGY, AND METAL 
REKING. 


wo 
2817. J. M. Gledhill, Openshaw, Manchester. 
Steel Manufacture. [3 Figs.) February 3, 1898.—This 


invention is for facilitating the use of pots or crucibles employed 
for melting steel, and its object is to provide a convenient 
arrangement of pot-holes and movable trays or floors on which 
the pots or crucibles stand during the melting of the metal 
therein. The said pot-hole floor is formed as a movable tray or 
frame of iron lined with silica or other bricks, and is arranged to 
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be raised and lowered in the hole or pit by hydraulic or other 
means. The tray with the pots on it can then rai bodily 
above ground, so that the pots will be ready to be seized by 
carriers, which distribute the molten metal to the moulds or 
elsewhere. The drawings illustrate various forms of apparatus 
with separate or combined means of lifting the pot-hole covers, 
the latter of which is illustrated herewith. (Accepted Dee- 
ember 30, 1898.) 


PUMPS. 


3133. W. Weir, Cathcart, Renfrewshire. Direct- 
Ac Steam (5 Figs.) February 8, 1898.—The 
inventor states that in a double-acting pump such as is shown in 
the drawing, when the steam piston area is considerably ter 
than that of the water piston or bucket, the ratio of the effective 
areas is so altered by the rod attachment as to produce a dan- 
gerous difference in the pressure exerted in the pump discharge 























own axis, and this pinion A working in a double cog-wheel causes 
it to revolve on the bar f, thereby working the quadrant wheel b, 
by which means the cam ¢ at the inner end of its spindle is raised 
and working the roller d, causes the vehicle to be tipped at the 
drop joints L working on the pins m asa centre. In the patent 
is also included a special form of sliding cover for such vehicles. 
(Accepted December 21, 1898. 


MISCELLANEOUS. 
3410, M. Kaufhold, Dusseldorf, Germany. Air- 
Compressing A Wat (8 Figs.] February 10, 1898.— 


L ppara' 
In this 2 pe the outlet valves, for example three in number, 
are placed at each end of the cylinder and are arranged upon the 
sides thereof in such a manner that they are cut off from 
internal pressure in succession by the piston at the end of its 
travel for the purpose of allowing a definite period of time to 
elapse (between the periods of compression and of suction), 
wherein the valves may lose their inertia and be quietly returned 
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to their seats. Fig. 1 is a longitudinal vertical section of an 
air compressor containing these improvements, the valve being 
shown at each end of the cylinder, while Figs. 2 and 3are dia- 
grams illustrating the relative positions of the valves and the 
part of the crankpin, showing the intervals of time during which 
the valves are cut off from communication with the cylinder. 
It is stated that this form of apparatus may be worked at a 
much higher speed than those of ordinary construction. (Ac- 
cepted December 21, 1898.) 





4108, J. McC. C. Paton, Nottingham, and G. H. 
Shaw, London. Air-Compressing Apparatus. (2 





Figs.) February 18, 1898.—This invention is for the purpose of 
adapting air compressors which are constructed to deliver air at a 
definite pressure, and are arranged to absorb the maximum 
power available, to still continue to deliver air at the desired 
compression but in lessened quantity upon any diminution 
taking place in the energy obtainable from the motor, which said 
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motor would otherwise be stopped by the back pressure of air 
within the compression cylinder. For this purpose the inventors 
employ the illustrated device, or another of similar effect, by 
which the volume of clearance space between the air-compressing 
piston and the end ofits cylinder may be varied at will. (Accepted 
December 21, 1898.) 


22,633. E. Hesketh and A. Marcet London. Com- 
pressed Air Refrigerating Machinery. [2 Fis.) 
October 27, 1898.—This invention relates to valves in connection 
with air-expansion cylinders of refrigerating machines and has 
for its object to prevent loss of pressure and undue rise of tem- 
perature by the passage of unexpanded air from the expansion 
cylinder into the snowbox of the apparatus. A is the air-expan- 
sion cylinder to which compressed air is admitted by a valve in 
the usual manner. C are valves (by which the expanded air 
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from the cylinder A into the snowbox D), which work 
tightly in their seats or bushes so as to prevent unexpanded 
air passing from the cylinder into the snowbox, the outlet 
valves remaining airtight in their seats, even when they become 
somewhat worn. According to this invention there are formed, 
in the seats or bushes Clin which the valves C work, grooves ¢ 
which become filled with snow, carried by the cold air exhausting 
from the cylinders, the snow collecting in the grooves c and form- 
ing an airtight packing between the valves C and their seats or 
bushes Cl. (Acceptad December 21, 1898. 


29,332. T. Downie, Liverpool, Lancaster. Feed- 
Water Filter. [2 Figs.) December11, 1897.—This invention 
rovides a filter intended to be situated at a lower level than the 
ot well, so that the feed water may flow into it by gravity, it 
being claimed that this disposition, involving no strain upon the 
parts, enables the apparatus to be made in lighter form than 
would otherwise be the case, and also allows of replacing the 
filtering material without stopping the passage of feed water or 
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psing a aH gee for its conveyance. Water enters the apparatus 
b e inlet pipe }, and rising within the casing surrounding the 
filter, enters the filtering material through the perforations in the 
upper portion of the container, and fiows down through the 
same and out from the lower perforations into a reservoir which 
it leaves by the pipe d. The cover h and casing f are removable, 
to allow of the renewal of the filtering material. (Accepted 
December 30, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, an 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 
Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 





Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. — 


Monthly Prices Current of Engineering Material mailed free on application. 





Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code ; The Universal Mining Code; and our own Private Code. 3281 
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THE WATERWAYS OF RUSSIA. 


By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 40.) 

The Description of the several Canal Routes, which 
will now follow, is derived mainly from a book on 
the ‘‘ Waterways of Russia,” by Mr. S. M. Jitkov, 
published in connection with the Institute of En- 
gineers of Ways of Communication, of St. Peters- 
burg, and also from the ‘‘ Report of 1892 of the 
Commission appointed to Examine the Northern 
Group of Artificial Waterways,” from the ‘‘ Journal 
of the Ministry of Ways of Communication,” and 
from other reliable and more recent sources, 
including the Proceedings of the First Assemblage 
of Russian Representatives of Waterways. 

In the construction of Russian canals generally, 
as far as practicable, the channel is paved with 
cobble stones, and the banks above water are 
strengthened by sown grass or turf, or cobble-stone 
paving on a bed of coarse-grained sand. 

I1.—From Nijni-Novgorod to Moscow by the 
Rivers Oka and Moskva. 

There is no real canal on this route, but as part 
of the River Moskva is canalised, it may be in- 
cluded among the canal routes. It starts from 
Nijni-Novgorod, goes up the River Oka as far as 
the town of Colomna, and up the River Moskva to 
Moscow. The Oka is the second in size of the 


52 ft.; and at one side, at each weir, a short canal 
was cut, in which was constructed a lock 210 ft. 
long in the chamber, and 43 ft. wide, to take the 
largest barges used on the Oka, which are 210 ft. 
long and 42 ft. broad. The weir is 420 ft. long, in 
two parts, 70 ft. and 350 ft. long respectively, sepa- 
rated by a pier built of cribwork on a pile founda- 
tion. ‘he locks and approaches are constructed 
of timber, with cribwork sides. The gates are of 
timber, and are worked by winches and chains. 

In the first instance, a 3-in. wire rope was laid on 
the bottom for the whole length of the river, for 
steam haulage ; but in 1879 this haulage was given 
up, and since then the barges have been towed by 
horses. 

It is an interesting fact that this canalised por: 
tion of the River Moskva is the only instance in 
Russia nowadays of a commercial waterway being in 
other than Government hands. Government gave 
the concession to a Moscow company co-operating 
with French capitalists, in 1873, to construct and 
maintain all the works on this route, and to derive 
their income from tolls levied on all barges and 
goods conveyed by it. 

The work was commenced in 1874, and finished 
in 1877, at a cost of 3,000,000 R. Since 1883 the 
traftic has gradually increased. Of late years it has 
reached 200,000 tons of goods in barges, and 
100,000 balks of timber floated down annually. 
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tributaries of the Volga, and is 970 miles long. It 
is much larger and deeper than the Moskva, and in 
every way more suitable for navigation. The trattic 
along this route, therefore, depends only on the con- 
dition of the Moskva, and it is not necessary to give 
any description of the Oka here. The lower part 
of the Moskva only, from Moscow to the confluence 
with the Oka, near Colomna, is utilised for this 
route. 

The length of this portion of the Moskva is 110 
miles, in which distance the fall is 554 ft. In the 
first 80 miles the fall is generally from 4} in. to 
9in., and sometimes even 14 in. per mile, whereas 
in the last 30 miles the fall is very small, only about 
1} in. per mile. In the first 80 miles there were 
frequent sandbanks and shallows, greatly obstruct- 
ing navigation, especially in midsummer, when the 
depth on the shallows was frequently only 5} in. to 
11 in., rendering it necessary to lighten the vessels 
of their cargo, and sometimes stopping navigation 
entirely. In the last 30 miles, where the fall is 
insignificant and the banks are stoney, there is 
sufficient depth of water. 

In spring the water rises as much as 18 ft. at 
Moscow, about 25 ft. midway between Moscow 
and the Oka, and 35 ft. for the last part of its 
course, near the Oka. Where the banks are low 
they get flooded extensively. The ice moves away 
when the water has risen 8 ft. to 10 ft. above 
summer low-water level. 

The river is subject to rapid changes of level, 
due to heavy rains, sudden letting out from storage 
reservoirs of mills, and other causes, and the rise 
1s sometimes as much as 5 ft. to 8 ft. in a very 
short time. 

_ To make the river navigable for vessels navigat- 
ing the Oka with 2} ft. to 3 ft. draught, the follow- 
ing works were carried out: Seven Poirée needle 
Weirs, 7} ft. to 8 ft. high, were put across the river 
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II.—The Duke Alexander of Wirtemberg’s Route 
from Ribinsk on the Volga to Archangel on the 
Northern Dvina, by the River Sheksna, the Alex- 
ander of Wirtemberg Canals and the Rivers Souk- 
hona and Dvina. The route can be traced on the 
general map of Russia, and is further explained 
by the appended map, to a larger scale, of the 
canalised part of the route (Figs. 25 and 24). 

The want of communication with Archangel being 
very much felt, water communication was effected 
by a short canal, called the Northern Catherine 
Canal, joining the River Northern Keltma, which 
falls into the River Vichegda—a tributary of the 
Northern Dvina—with the River Southern Keltma, 
which falls into the River Kama. The work was 
commenced in 1786, stopped by the Turkish War in 
1788, resumed in 1803, and finished in 1822. The 
route was opened in 1821, although parts of the 
canal were not properly finished. This canal 
is marked on the general map of Russia, and 
it will be seen what a very long, roundabout 
route this was. Moreover, part of the route 
passed through uninhabited desert land, and the 
rivers were very shallow and difficult of navi- 
gation. Very little traffic went along this 
route. It was neglected, and by 1835 had got 
into such a state of ruin that its reconstruction and 
improvement would have entailed too heavy ex- 
penditure. It was, therefore, abandoned and defi- 
nitely closed in 1837. The present route was pro- 
posed in 1823, the proposal being backed by a 
survey which had been made of the route in 1798. 

The following instructive experience hastened 
the construction of the route. In 1818 the Ad- 
miralty had to convey 1400 tons of oak timber from 
the southern Governments of Russia to the Arch- 
angel Dockyard. The timber was conveyed in river 
craft to a place 190 miles up the River Sheksna, 
where it wintered. From here it was hauled on 


part of the River Vologda, and was then floated 
down the Vologda, Soukhona, and Dvina rivers to 
Archangel. But to do this seven mill dams on the 
River Vologda had to be removed, and the passage 
past some of these dams was attended with great 
tisk to the lives of the workmen. The timber 
reached Archangel the year after it was despatched 
from the south, and that only at an enormous cost 
to the Government. 

The requirements of the Port of Archangel in- 
creasing, and not being restricted to oak timber 
for shipbuilding only, a second survey was ordered 
in 1823 to verify the one of 1798, with the result 
that in 1824 the construction of the present route 
was authorised. Work was commenced in 1825, 
and the route was opened for traffic in 1828. 

The River Sheksna forms part of the Maria 
Canal route, to be described later on, and the pre- 
sent description begins, therefore, where the 
route leaves the Sheksna, at a hamlet called 
Topornia, about 36 miles from its source at Lake 
Biéloé, or 234 miles above Ribinsk. The canalised 
part of the route then proceeds thus (see map, 
Figs. 23 and 24) : 


Topornia Canal, with locks Nos. 1 to 5... 
Siverski Lake 3.4 aa ae. ae 
Short Canal... ni 
Babyé Lake ... 
Podishka River 
Zaoulomski Lake _... ae on ‘ed 
re Canal, Vaserinski Lake and 
Vaserinski Canal ... oe ae he 
Kishemski Lake and Canal with lock 
No. 6 at the mouth of the Itkla River 
Blagoveshtchenski Lake ... ae obs 
Porosovitsa River with locks Nos. 7 to 10 
Koubenski Lake __..... ee a Re: 
Soukhona River to the last lock No. 11... 


Total 
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To this add : 
Remaining part of the River Soukhona 


Length on the River Dvina af se 
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Length of route from the Sheksna to 
Archangel ... cay bie ai ed 

Length of route from the Ribinsk to 
Archangel ... oa y iad 


832 
1066 


This route differs greatly from the one proposed 
in 1798, and especially in one important particular. 
It was then proposed to start from the Sheksna at 
a point below all the troublesome rapids, so that 
the traffic, which was expected mainly to develop 
from the Volga to Archangel, should avoid these 
rapids. But other considerations prevailed, and 
the present route was laid out, starting from just 
above the rapids on the Sheksna, so that they 
should be avoided by the traffic passing from St. 
Petersburg to Archangel by the Maria and Duke 
Alexander of Wirtemburg routes. It was constructed 
with locks to take the same-sized barges as those 
then in use onthe Maria route, namely, 91 ft. long 
and 27 ft. broad, carrying 160 tons of cargo on 
4ft. lin. draught. After 1870 the locks were 
lengthened to 126 ft. by extending the upper end, 
and they were finally increased to 140 ft. in length 
and 28 ft. in breadth, thus fodowing the lead of the 
Maria route. The canals were made 56 ft. wide 
and 6 ft. deep at the normal water level. From 
the very opening of this route it was found that 
the supply of water at the summit level was wholly 
insufficient. A lock on the canal on either side of the 
Vaserinski Lake restricted the storage area at the 
summit level to that and the Biélo-ousovski Lakes, 
joined together by a stream, and together hardly 
more than one-third of a square mile in extent. 
These lakes are hemmed in by hills, and are fed 
only by the rain falling on this restricted area. 
By the middle of summer the water was really 
too low for useful navigation, and the canal getting 
silted up made matters gradually worse. In 1882- 
1885 this state of things was remedied by sup- 
pressing two old locks, deepening the whole route 
between the present locks Nos. 5 and 6, and lower- 
ing the summit level. By this means the storage 
reservoir was made to comprise the lakes Siverski, 

Babyé, Zaoulomski, Vaserinski, Biélo-ousovski, 

and Kishemski, having a combined area of nearly 

6} square miles, besides the neighbouring exten- 

sive bogs charged with water. The depth of water 
was made 5 ft. 3in., so that craft drawing 4 ft. 8 in. 

could pass with safety. At the same time the 

bends on the route were regulated, making the 

smallest radius of any of them 420 ft. These im- 

provements had the effect of steadily increasing the 

traffic. Twenty years previously the number of 








in the upper 80 miles, where the fall amounts to 





cross-country roads through forests to the upper 





vessels passing along this route annually was about 
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300, and the number of trains or caravans of rafts 
about 150. These numbers had been nearly 
doubled in 1894. 

The Topornia Canal is cut in clayey sand, and 
has good towing paths on either side. The Siverski 
Lake is one to two miles wide, and as much as 36 ft. 
deep in some places. A number of small tributary 
lakes are scattered round it and connected to it. 
There is no tow path, and the barges have to sail 
across it. The Babyé Lake is 3 mile wide. The 
Zaoulomski Lake is 1} miles wide, and has a mean 
depth of about 14 ft. The towpath was made on 
fascines, and has been entirely destroyed, so that 
craft have to haul themselves across by an anchor, 
or sail across. The River Ouloma flows out of this 
lake into the Sheksna, and in order to preserve 
the water level in the lake a dam has been built 
across the river near its source. The Vaserinski 
Lake is 24 ft. to 25 ft. deep. The Vaserinski 
Canal has a sandy bottom. The Kishemski Lake 
has very swampy banks and bottom, so that it was 
not practicable to construct a towpath. Ten clumps 
of piles have been fixed by which the craft warp 
themselves along. The Kishemski Canal has peaty 
sides and bottom, and the towpath is constructed 
on fascines. The Blagoveshtchenski Lake is % mile 
broad and 17 ft. to 18 ft. deep, and is in very 
boggy ground. An embankment was made for a 
towpath, but it has long since disappeared, and 
craft cross the lake by hauling themselves up to 
an anchor or by sailing. The River Porosovitsa 
is shallow and winding, and in some places the 
depth of water falls to 14 in. ; the width is 140 ft. 
to 280 ft. It flows through a light clayey sand, 
which is easily stirred up and moved by commotion 
in the water set up by wind. The banks are con- 
tinually falling in and silting up the channel ; and 
barges have frequently to tranship some of their 
cargo to reduce their draught. 

Koubenski Lake, which is crossed by sailing, is 
42 miles long and 63 miles broad at the widest part. 
The principal channel runs along the centre of the 
lake, and is from 8 ft. to 18 ft. deep. The navigation 
of the lake is easy, except in stormy weather, 
when vessels and rafts are liable to be blown about 
and scattered all over the lake. At such times 
vessels keep close to the right bank. 

The Soukhona River issues out of the Koubenski 
Lake, and is about 325 miles long, and falls into 
the Northern Dvina. Up to the middle of June 
there is sufficient water on the shallows for the 
whole length of the river to pass vessels drawing 
4 ft. up to even 5 ft. 6in. ; then the water falls 
rapidly, till at low water in the latter half of 
August there is not more than 14 in. on some of 
the shallows. At 5.4 miles below the lake a lock 
and draw-door weir have been constructed to retain 
the water of the lake and let it out as required at 
low water in summer. But the water storage is not 
sufficient, and the navigation of the Soukhona lis 
very little benefited by this arrangement. 

The Northern Dvina, from the mouth of the Souk- 
hona to Archangel, is about 420 miles long, and 
has only a few shallow places and rapids in its 
course, which, however, do not present any serious 
obstacles to its navigation. 

On the whole, the condition of this route is far 
from satisfactory ; there is room for great improve- 
ments. 

An attempt was made to form another route from 
the White Sea to the Sheksna, by going up the 
River Onega, and then by several lakes and other 
rivers and a connecting canal to the River Ouftiouga, 
which falls into the Koubenski Lake, and thence 
again by the Topornia Canal to the Sheksna. But, 
after constructing a lock and weir, the work was 
dropped. 

(To be continued.) 








ELECTRIC GENERATORS. 


By H. F. Parsuaut, M. Inst. C.E., and 
H. M. Hosart, 8.B. 
(Continued from page 44.) 
Srx-Potr 250-Kitowart E.ecrric GENERATOR. 
Tue following is one of the latest designs: In 
Figs. 172 to 185 of our two-page plate are given 
diagrammatical sketches, setting forth the electro- 
magnetic dimensions te which the ultimate design 
should correspond. Figs. 186 to 194 show some 
interesting details of construction of frame, spider, 
commutator, brush holders, bearing, &c., suggested 
among other alternative schemes, in the mechanical 
development of the generator. 
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SPECIFICATION. 

Number of- poles 6 
Kilowatts 250 
Revolutions per minute 320 
Frequency in cycles per second . 16 
Terminal volts, full load ... Ba 550 

» noload 500 
Amperes ae 455 

Dimensions : 

ARMATURE, diameter over all 46 in 
Length over conductors... 32.3 in 
Diameter at bottom of slots 43.4 ,, 
Internal diameter of core ... 2 5, 
Length of core over all 123 ,, 
Effective length, magnetic iron ... 9.9 
Pitch at surface : 24 in. 
Insulation between sheets . 10 per cent. 
‘Thickness of sheets.. . .- 014 in, 
Depth of slot... ; sco. SSDs, 
Width of slot at root .. 0B as 

», surface 582 ,, 

Nomper or Stors _... 150 
Minimum width of tooth ... .327 in 
Width of tooth at armature face.. B79 5, 

conductor... : ; * oe 
Depth of conductor 450 ,, 
Number of ventilating ducts. 3 
Width of each ventilating duct . 4375 in 
Efficient length of core + total length .. 8025 
Magnet core, length of pole: -face ies 12.3 
Length of pole arc ... : 17 in. 

Pote Arc + Pitcu ... “s 70 
Thickness of pole-piece at ‘edge of core... .50 
Radial length, magnet core : : 10.5 
Diameter of magnet core ... 12.3 
Bore of field (diameter) 46. 635 j in. 
Depth of air gap 3125 4, 

Spoo., length over flanges a 10.5 ,, 
Length of winding space ... 9.3125 ,, 
Depth 2.75 ,, 

Vous outside diameter 81.125 ,, 

», inside diameter 72.125 ,, 
;, thickness a3 ss 
»» length along armature | ae 

CoMMUTATOR, diameter a 

Number of segments : 600 
per slot 4 
Width of segment at commutator face... .167 in. 


Thickness of mica insulation 

Available length surface of segment 

Cross-section commutator leads 
BrusHEs, number of sets 

Number in one set ... 

Width of brush 

Thickness of brush . 

Area of contact one brush... 

Type of brush ‘ 5 


MATERIALS. 


Armature core 
Spider .. 

Conductors ... 
Commutator segments 
Soc. 


spider ... 


” 


Pole- -pieces 
Yoke ... ; 
Magnet cores” 

Brushes 
TECHNICAL DATA. 

ARMATURE, no load voltage ... 
Number, face conductors... 
Conductors per slot... 

Number of circuits . 

Style winding ‘ 

Gramme ring, or drum 

Type of construction of winding... 


Mean length, one armature turn 
Total armature turns 9 
Turns in series between brushes .. 
Length between brushes ... a 
Cross-section one arm conductor 
Ohms per cubic inch at 20 deg. Cent... 
Resistances between brushes at m4 deg. C. 


” 
Volts drop i in armature at 60 +k Cent. 11.3 
brushes and contacts FS 2.1 
Total internal voltage, full load .. 564 
Amperes per square inch in armature 
winding .. 1700 
Amperes per square ‘inch in commutator 
connections i w oe se 2500 
Commutation : 
Average voltage between commutator 
segments ... : : 5.5 
Armature turns per pole .. 100 
Amperes per turn 76 
Armature armpere turns per pole 7600 
Segments lead of brushes .. e 8 
Percentage 8 per cent. 
” demagnetising : ampere turn...16 
e distorting . ...84 = 
Demagnetising ampere turns per pole .. 1220 
Distorting . 6380 
Frequency of commutation, cycles per 
second 
Number of coils simultaneously short- 
circuited per brush : ee 4 
1 


Turns per coil 


° ” 
. 9.0625 ,, 


“1.09 sq. in. 


. Sheet iron 
. Cast iron 


7 si 
.. Cast iron 
. Cast steel 


1. O45 sq. in. 


-030 
.03 sq. in. 
6 
1.75 in. 
1625 ,, 


Carbon. 


Copper 


” 


” 


>? ” 
Carbon 


500 
1200 
8 


6 
Multiple 
Drum 
Barrel- 
wound 
84.5 in. 
600 
100 
8450 in. 


-00000068 
.0213 ohms 
.0245 





Number of conductors per group simul- 
taneously undergoing commutation ... 

Flux per ampere turn per inch length 
armature lamination... 

Flux linked with eight turns with one 
ampere in these turns 

Inductance of one turn in henrys = =1x 
1970 x 10 i 

Reactance abl circuited coil... 1 

voltage short-circuited coil ... 


Above is figured by Method A. 
Metuop Bb. 


20 
. 1970 lines 
-0000197 


» 062 ohms 
4.7 volts 


” 


Inductance per coil... -0000055 
Reactance A mee i eee 
voltage per coil 1.3 

Coefficient of magnetic leakage (as- 

sumed) ; 15 
Megalines entering ‘armature per pole- 

piece, no load zs 
Megalines entering armature per pole- 

piece, fullload __... ... 8.80 

ARMATURE section . 132 sq. in. 

Length magnetic > 
Density, no load . 59 kilolines 

“ fullload ... . § BS 
Ampere turns <4 inch length, no load... 11 


full load 13 


” ” 





no load 140 
- full load 56 179 
TEETH transmitting flux from one pole- 
piece.. ne me Ss 
Section at roots 65 
Length Ve, 1.280 
ioe density, no load .. 182 kilolines 
55 1 load. 148 2 
Corrected ve a ctor 124 Me 
” full load . 134 ” 
Ampere turns _ inch length, no load 700 
- s full load 1250 
no load is x 890 
full load 1600 
Gap, section at pole-face 210 sq. in 
Length g yap . .. 3125 in 
Deaty 2 at ean face, no load ...B7.2 kilolires 
a full load . 42 
Ampere turns, no load 3640 
eS full load 4150 
Magnet Corg, section 119 sq. in. 
Length (magnetic) . soo 12.75 in. 
Density, noload_... Sy f ... 76kilolines 
- full load... 8 ,, 
Ampere turns per inch length, no load... 35 
a ae full load 46 
a no load - 450 
full load ae 590 
Maengtic YOKE, section . 140 sq. in. 
Length per ots a aes 
Density, wal, oa . 64kilolines 
‘ fullload, ... 72 45 
— turns per inch length, so load pad 
no load 450 
* full load 570 
Ampere Turns per Spool. 
No Load and No Load and 
500 Volts. 564 Internal Volts. 
Armature core ... 140 170 
- teeth... 890 1600 
Gap i 3640 4150 
Magnet core 450 590 
3» yoke 450 570 
557 7080 
Demagnetising ampere turns per pole, at 
full load 1220 
_Allowance for increase in density ‘through 
distortion ... 700 
Total ampere turns at full load and 550 
terminal volts... rs 8920 


If the rheostat in the shunt circuit is adjusted to 
give 5570 ampere turns at 500 volts, then when the 
terminal voltage is 550 the shunt excitation will 


amount to ©59 x 5570 = 6130 ampere turns. 
6130 


8900 2770 ampere turns must be 
supplied by the series winding. 


CALCULATION OF Spoon WINDING. 
Shunt : 
Mean length of one shunt turn ... 


= 48.5 in. 
4 05 ft. 


Ampere turns dat shunt ficunes at full os 
oad ... : j 


aie feet .. coe. | ey 309 
Total radiating surface of one field spool 530 sq. in. 


6 
P; il =? 
roportion available for shunt 3900 
530 = 365 sq. In. 
Permit. 40 watts per square in at 20 deg. U- 
ee on od 146 watts a8 shunt 
pool a , 20 deg. C. 
And 1 168 ane per shunt spool at . 60 deg. C. 
Shunt copper per spool = si tae = 


: amp. fest 
= [ m. Bskit ( 1000 ] 


watts. 


131 Ib. 
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Plan to have 80 per cent. of the available 550 
volts, i.e., 440 volts at the terminals of the field 
spools when hot, the remainder being consumed in 
the field rheostat. This is 382 volts at 20 deg. 
Cent., or 63.5 volts per spool. Hence require 


aa = 2.3 amperes per spool. 
69.9 
Turns per shunt spool = a mk = 2660 


Length of 2660 turns 
Pounds per 1000 ft.. 
No. 14 B. and 8. has 12.4 ib. per 1000 ft. 


. 10,800 ft. 
12.1 


Bare diameter ee w  0641 in. 
D.C.C. diameter... me ren a: ees 
SIX POLE 250KW. 550 VOLT GENERATOR. 
Fig.195. S320 R.P.M. 





0 
4608." AMPERE TURNS 


_ SIX POLE 250K.W. SSOVOLT GENERATOR 
196, $20 R.PM. 


COMPOUNDING CURVES. 
NO LOAD VOLTAGE=500, FULL LOAD VOLTAGE-5S5O. 
9000 


AMPERE TURNS PER $?00L 


4688.K. AMPERES OUTPUT 


SIX POLE 250K.W. S50 VOLT GENERATOR 
Fig. 197. 320 R.P.M. 


EFFICIENCY & LOSSES. 
100 - 


ARMATURE CER. 


CORE LOSS. 


WINDAGE LOSSES. 
BAUSH LOSs. 
L069 INCLUOP RWEOSTAT, 


(NGLUDD RHE OSTAT, 





300 
$668.1. AMPERES OUTPUT 


Cross-section .. ; gan . 00323 sq. in. 
Amperes per square inch ... : PsP 710 
Length of the Portion of winding: space available for 
shunt winding, 6.5 in. 
‘ a consists of 33 layers of 81 turns each, of No. 14 
. anc 


Serres WINDING. 
The series winding is required to supply 2770 
ampere turns at full load of 455 amperes. 
Planning to divert 25 per cent. through a rheo- 
stat in parallel with the series winding, we find we 
ave .75 x 455 = 342 amperes available for the 
Series excitation ; hence each series coil should 


2770 
consist of “44" = 8 turns. 
342 
Mean length of series turn Ss .. 48.5in. 


Total length of eight turns aay (ee WOO a8 


Radiating ete cates for series 
spool ane 5 ats . 165 sq. in. 
Permit .40 watt per square ‘inch in series winding at 
20 deg. Cent. 
Watts lost per series spool at 20 deg. Cent. = .40 x 
165 = 66, 
Hence resistance per spool at 20 deg. Cent. = - 66 _ = 


342? 
00057 ohms, 
Copper cross-section = .46 square inch. 
Series winding per spool may consist of eight turns 
made a of four strips of sheet copper 2.3 in. x .050 in. 
Weight of series copper in one spool = 58 Ib. 
Current density series winding = 740. 


THERMAL CALCULATIONS. 


Armature: 
CR loss at 60 deg. C a . 5050 watts 
Core loss a me . 4000 _—,, 
Total armature loss .. 9050 ,, 


Peripheral radiating surface of armature 4700 sq. in. 
Watts per square inch radiating surface 1.93 
P ——- speed armature feet per minute 3850 
Assumed increase of temperature per 
watt per square inch in radiating sur- 
face as measured by increased resist- 


ance . = 20deg. C. 
Hence estimated total increase ‘tempe- 

rature of armature ae rp = 38.5 ,, 

Commutator: 

Area of all positive brushes a 13.1 sq. in. 
Amperes per square inch brush- bearing 

surface . 35 amperes 
Ohms per square inch bearing ‘surface 

carbon brushes _... .03 ohm 
Brush resistance, positive and negative 0046 AS 
Volts drop at brush contacts... ... 2.1 volts 
C®R at brush contacts . 950 watts 


Brush pressure assumed 1.25 1b. per 
square inch... ; ... 828 ]b. 

Coefficient friction ... 3 

Peripheral wan of commutator, feet per 


minute é 
Brush friction — . 700 watts 
Stray power lost in commutator. iso; Ss 
Total commutator loss __... <3 RO as 
Radiating surface in square inches 1100 


Watts per square inch ne surface 

of commutator... 1.64 
Increase of temperature ‘per watt per 

square inch radiating surface ... 20 deg. C. 
Total estimated increase of f temperature 

of commutator... SS or 


Erriciency CALCULATION. 
a. full load a ...250,000 watts 
Core loss : er ae 





Commutator and brush losses... <. BOC, 
Armature C?R at 60 deg. Cent. ... ane OOO. ss 
Shunt spools C?R at 60 deg. Cent. EO, 
»,  Theostat at 60 deg. Cent. ... sca SE ae 
Series spools C?R at 60 deg. Cent. Ses 
». Theostat at 60 deg. Cent. ... = 150 ,, 
Friction in bearings and windage ee oe 
264,710 ,, 





Commercial efficiency at full load and 


60 deg. Cent. .. 94.4 per ct. 
WEIGHTS. 
Armature: lb. 
— core nee aie ee am 2100 
eeth . ine aes dis ; 210 
Spider es roe ee seg ae 860 
8 afting ise oe ‘on a ae 1700 
End flanges ... 3 ee ae oy 750 
Copper ids Pe Be wae a 730 
Commutator : 

Segments... see us we rr 680 
Spider... is a aes ~s oF 530 
Rin 260 


gs. 
Other parts of armature and commutator 180 
Armature complete, including commu- 


tator and shaft .. 8,000 
Six pole-pieces and magnet cores _ «. 2,400 
Magnet yoke... ia * .. 5,000 
Six shunt coils. ais air rye ai 790 
a _— _ ai wes aes aes 1 pe 

otal s copper ... ae! ose ash 
a te ei oe aaa 300 

= _ gy bearings sts Be «- 2,600 
ine complete ... pa aes ror 20,000 


In sais 195, 196, and 197 are given saturation, 
compounding, and efficiency curves in accordance 
with estimated values. At the time of writing the 
machine is still under construction; hence no 
results of tests are available. 


(To be continued.) 





SUBMARINE SURVEY. 
By Cuar.es Bricut, F.R.S.E., A.M.Inst.C.E. 
(Continued from page 36.) 
Sounpine MAcHINEs. 
As previously stated, it was Sir William Thomson’s 
arrangement of applying an increasing brake power 





to the drum of wire as it paid out, which brought 





about the universal adoption of steel wire for 
sounding purposes. For paying out the wire, and 
also for its recovery, an entirely new machine was 
needed to replace the heavy and cumbrous winches 
used in the case of the hemp lines which had 
hitherto been employed, and Sir W. Thomson 
(now Lord Kelvin) was not long in devising a 
suitable machine. The principle on which Sir W. 
Thomson sounded, made it necessary for the drum 
on which the length of wire was coiled, to be as 
light as possible, or its inertia would cause it to 
run on after the sinker had come to rest on the 
bottom.* It was soon found by experience that 
a drum thus lightly constructed would not be 
sufficiently strong to resist the compression put 
upon it when the wire was picked up under strain. 
Every turn of wire at a 30-lb. strain imposes equal 
compressing strain on the drum ; and supposing 
there were 2000 such turns, the total compression 
would amount to 60,000 Ib. : to resist this would 
require a much heavier drum than was considered 
advisable to employ. Just as when sounding by 
the old method, with hemp lines, a winch is used 
to pick up the line, and it is then coiled away on a 
drum, so in the sounding machine a similar arrange- 
ment is used to pick up the wire, and it is then 
coiled away on a drum, which in this case is driven 
from the shaft of the picking-up wheel. 

The Silvertown Company were first and foremost 
in taking up Sir William Thomson’s method of 
sounding. They greatly improved on the apparatus 
(see Fig. 14, page 102)—partly by applying a self- 
adjustable balance to the brake—and took a number 
of soundings in connection with the laying of a cable 
from the Lizard to Bilbao in the same year—1872. 
This company have ever since been inveterate in 
submarine research work for the purposes of cable 
projects, and have really led the way in this respect. 
Particulars of their early sounding work, and of 
the improved Thomson machine employed by them, 
were furnished by Mr. E. March Webb in 1879, 
during the course of a paper read before the 
Society of Telegraph Engineers regarding the Mar- 
seilles-Algiers cable expedition of that year.t 

The United States Navy were scarcely less speedy 
in recognising the features of the Thomson method, 
for in 1874 a complete set of wire sounding machi- 
nery was fitted to the United States survey ship 
Blake, from the designs of Captain Sigsbee, U.S.N. 
This machine was for many years one of the best 
in existence. Designed for a midship position, it 
is particularly suited for a small and lively ship. 
Its principal parts (see Fig. 15) are the drum A, 
on which is wound the wire, the auxiliary pulley 
B, used while heaving in to relieve the drum of the 
strain, the jockey wheel C, the swivel pulley D, 
the accumulator contained in the tube,H, and the 
brake E. 

The drum is made light, in order to have as little 
inertia and momentum to overcome as possible. 
Its circumference is 1 fathom. An indicator is 
attached to the axle, which registers the number 
of revolutions. The auxiliary pulley B is com- 
posed of three pulleys—one for the wire, one for 
the belt going to the drum, and the other for the 
belt from the driving engine. The jockey wheel 
C is an ordinary gun-metal one with a V-shaped 
score, and the wire passes over this both in paying 
out and reeling in. Its circumference is 3 ft., and 
an odometer being attached to its axle, the amount 
of wire paid out can thus be obtained. A very 
important feature in this machine is the accumu- 
lator, which is composed of spiral springs contained 
in two vertical tubes, one of which is shown at H. 
These springs are connected with the crosshead of 
the jockey wheel by means of chains passing over 
the pulley K. The crosshead moves in steel slides, 
and rises and falls as the weight on the wire varies, 
indicating on a scale the strain in pounds. This 
machine being.placed at the side of the vessel, it was 
found that the rolling of the ship interfered with 
the work very much. To remedy this, an ingenious 
governor was devised by Captain Sigsbee, making 
use of the rise and fall of the crosshead to regu- 
late the brake power. The swivel pulley D is con- 
structed to allow the wire to be reeled in at any 
angle when the ship is going ahead. 

Johnson and Phillips’ Machine.—The illustra- 
tion given in Fig. 16 shows a very excellent sound- 
ing machine, designed on improved principles, 
to be placed well inboard at the bow or the stern 


* The above, in fact, consisted of a very thin galva- 
nised iron drum 1 fathom in circumference. 

+ See Journal of the Institution of Electrical Engineers, 
vol, viii., page 454, 
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of the ship. A is the drum, which is made of gun- | balance-bar lever acts as an accumulator, and in- bier on the cable ships of the ‘‘ Eastern” and 
metal, and is capable of holding some 5000 fathoms | directly influénces the brake power. The tail end | allied telegraph companies. 

of wire. It is provided with a groove round of the lever is held down by a number of, The Leas Automatic *‘Sounder” (Patent 
which passes the brake cord B, actuated by the/|india-rubber springs. When any sudden strain| No. 15,012 of 1887).—This machine, designed by 
levers C, on which weights can be placed if desired. comes on the wire, owing to the move-/Mr. F. R. Lucas, and used by the Telegraph Con- 
From the drum the wire passes to the V-wheel D,| ment of the ship, the end of the lever is de-|struction and Maintenance Company, as well as 
which is exactly half a fathom in circumference, | pressed and the wire is often by this means saved | 
and to which a counter M is attached showing on a from breakage. An ordinary spring balance can 
dial the number of fathoms of wire out.* This Y-|be placed between the end of the india-rubber | 
wheel during paying out is loose on its shaft, and is | springs and the deck. This balance answers as a | 
employed merely as a measurer. From here the! highly sensitive dynamometer for showing the 
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Fic. 14. Srtvertown STEEL Wire Sounp Macuine. Fic. 15. THe Sicssee Steam Sounpinc MAacuine. 
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Fic. 16. JoHNSON AND PxHItutps’ SounpDING APPARATUS. 


wire passes along to the ship’s bulwark, or rail, | strain on the wire. On picking up, the wheel D|on the repairing ship of the Eastern Tele- 
and over a small castor pulley which is carried well | is fastened to its shaft by the insertion of a key,| graph Company, &c., is shown in Fig. 17. 
outboard on a lever pivoted on the rail. This | and is driven by the small three-cylinder Brother-| It is intended for use in depths up to 4000 
nein ehcine cose ———_—_—————— hood engine E. As a rule, a couple of turns of wire fathoms, and is fitted with a grooved wheel 

.* The above plan was ot wen yg sap notch agente that are put round it. As the wire comes in, it is coiled A for driving by a rope band from a steam 
ney a Ab cot eng eng comaael “away on the drum A which is driven by the cord F. winch or other engine. The wire is coiled — 
to the drum holding the entire length of wire. Inas- | Care must be taken to see that the wire goes on| drum B, and is paid out round a measuring whee 
much as the outside turns were naturally considerably ‘to the drum slack ; and to insure this, the cord F C, the revolutions of which record on a dial the 
longer than those inside, a correction had to be applied to | should readily slip. It has frequently happened | number of fathoms out. A spring brake, which is 
arrive at the true length of wire outboard from the | that with inexperienced hands the cord has been| capable of stopping the wire instantly, is kept 
number of revolutions indicated by the counter. This, | too tight, with the result that the wire has been | out of action by the tension of the wire during the 


tion for the true depth on the : . 
— ry dagen tog bong ie seal nab rap a down,” | broken between the drum and the wheel D. ‘run out, but when the sinker strikes bottom, the 


such as is often involved. 


The above machine has been extensiyely em- loss of tension at once allows the brake to spring 
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back and stop the drum.* The depth can then be| practicable for aboardship work ; and, therefore, 
read off the dial with fair accuracy. we refrain from describing it. 

Another smaller machine of Mr. Lucas—j/ For further detailed information regarding some 
somewhat modified in principle, and weighing | of the apparatus employed in submarine survey, 
only about 32 lb. — is also employed by the/|the reader is referred to an excellent paper by 
Telegraph Construction Company. It is shown| Mr. Stallibrass, read before the Society of Tele- 





in Fig. 18, and is an exceedingly useful ma-/| graph Engineers in 1887.* 


chine for shallow water, being particularly well | 


adapted for use in steam launches or boats. 


The drum holds about 400 turns of wire ; but as 
the recovery has to be effected by hand, the ma-|of which was 144,500 fathoms, the mean rate of 


SPEED oF SounDING. 


From a number of soundings, the aggregate depth 


chine is scarcely suitable for depths anywhere | paying out was 99 fathoms per minute, and of re- 
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Fic. 18. Tar Lucas Hanp-Sounper ror SHALLOW WATER. 


approaching that figure. Both these Lucas machines 
are intended to be placed on the rail of the ship, 
and the wire must hang vertically. 

Siemens’ Bathometer.—Finally, with regard to 
the apparatus employed, we should mention that 
at the Royal Society in 1876, the late Sir 
William Siemens, F.R.S., described an ingenious 
methcd of ascertaining the depth without tak- 
ing a sounding. This was based on the prin- 
ciple that the total effect of gravitation at the 
earth’s surface is the resultant of the separate 
attractions of all particles of matter, and that 
the attractive influence of different substances 
varies directly as the density, and inversely as the 
square of their distances. He gave the name of 
““bathometer” to the instrument devised on the 
above principle. Though perfectly sound in theory, 
it is believed that the apparatus was found im- 





* It is in this sense that the machine is styled “auto- 
matic,’ 





covery 90 fathoms per minute. This was with the 
use of the Silvertown machine. By means of the 
same apparatus a sounding in 1000 fathoms has 
been taken by the twin-screw International ig 18 
minutes 16 seconds, in 1500 fathoms in 27 minutes 
15 seconds, and in 2000 fathoms in 37 minutes 
45 seconds. 

With an ordinary sinker of the first pattern 
described (weighing from 30 lb. to 40 Ib.), an 
average rate of 100 fathoms in 70 to 80 seconds—or 
100 fathoms per minute with a 60 lb. shot—may be 
easily attained, both for paying out and heaving up 
the wire. From 35 to 40 minutes is about the 
time required to complete a sounding in, say, 1500 
fathoms, inclusive of the necessary interval between 
the two portions of the operation, whilst the tube 
is at the bottom. 


**On Deep-Sea Sounding in Connection with Sub- 
marine Telegraphy,” by Mr. Edward Stallibrass, 
A.M. Inst. C.E. (Journal of the Institution of Electrical 
Engineers, vol. xvi.). 








Time may be saved by steaming ahead whilst the 
wire is being hove in ; and during a long series of 
soundings, when the depth only is of importance, 
the gain thus effected may be considerable. The 
specimen, however—especially when the bottom 
is soft—is liable to be sucked out of the tube 
when the latter is towed rapidly through the 
water. Moreover, accidents to the wire are by no 
means of rare occurrence when heaving in fram 
very deep water, and the risk of parting the wire 
is greatly increased when steaming ahead. On this 
account it is, perhaps, more satisfactory to wait 
till the tube is recovered and a good specimen ob- 
tained 

(To be continued.) 








AMENDMENT OF THE COMPANIES’ 
AOTS. 

In our last article on this subject (March 25 and 
and April 22, 1898), we expressed the hope that 
when the Lords again sat in Committee they 
would call before them to give evidence, some 
manufacturers of various classes; some of those 
captains of industry who will be materially affected 
by the Bill before them, and whose past record 
affords no justification for the draconic legislation 
proposed. The Committee has again taken evi- 
dence (published in a Blue-Book ordered to be 
printed on August 12 last), but the hope expressed 
has not been realised ; no manufacturers have been 
called before them during the last Session ; and 
they are yet without direct evidence, from practical 
men, of the actual difficulties which attend the ad- 
ministration of limited companies, and the dangers 
of honest mistakes in such matters as depreciation, 
goodwill, and apportionment of charges to capital 
or revenue. Valuableas is the information already 
collected by the Committee, we are compelled to 
think it is still incomplete. 

The first witness called was the Right Honour- 
able Thomas Sinclair, D.L., who had previously 
attended before the Committee on March 29, 1897, 
representing the Belfast Chamber of Commerce, 
and also about 80 private limited liability companies, 
with a capital of five millions sterling. His cross- 
examination was then postponed, in consequence of 
the absence of some of the more important members 
of the Committee, including the Lord Chancellor, 
Lord Davey, and Lord James ; but it is convenient 
to recall one portion of the statement made by him, 
not only for its immediate signification, but also for 
the warning it conveys of the dangerous abuse to 
which statistics may be put. He says: ‘‘I know that 
evidence has been given that a large percentage of 
private companies has been unsuccessful. I have 
already said that this is not our experience in the 
north of Ireland ; but the charge is sustained on 
the authority of a return made by Mr. Purcell to 
Lord Davey’s Committee, which contains an 
analysis of 415 companies registered during the 
first six months of 1890, of which 150 had disap- 
peared four years later. It would seem to me, 
simply looking at this return on the face of it, 
that the cause of failure was not the privacy of 
the companies, but they had poner to allot- 
ment on insufficient capital, a cause of disaster 
which no publication of balance-sheets will re- 
medy, but against which there are for the future 
valuable safeguards in the amending Bill. I find 
that of the 150 unsuccessful companies 66 per cent. 
were institutions whose paid-up capitai (that is 
paid up in cash and considered as paid) was 4000I. 
or less, the average capital of these companies 
being merely 1264]. paid and considered as paid. 
Or, to analyse these figures in a different way, I 
find that 54 per cent. of them had a capital paid up 
and considered as paid of 25001. or less, the 
average being under 900/. There is no analogy 
whatever between such corporations and the great 
shipbuilding and linen establishments of the north 
of Ireland.” And to this we may add that syndi- 
cates and companies formed for a temporary pur- 
pose, and those dissolved for reconstruction or 
amalgamation, are included in the number of 
defunct companies, and therefore assumed to be 
failures. 

Mr. Sinclair, in his cross-examination, adheres 
to his opinion that Clause 10, Sub-Section 2, 
although it may not go beyond the force of the 
present law, will undoubtedly frighten directors ; 
he thinks it sets the danger more Ming | before 
them. Now this fear is rather derided by State 
officials, and by many writers on the subject, as 
having no foundation in fact ; but fear of this 
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character is admitted as a potent factor in human 
affairs, both by psychologists and by practical men 
of the world. It is, therefore, deserving of atten- 
tion in the settlement of this question. Again, he 
not only objects to the filing of balance-sheets, but 
he considers that any statement of liabilities and 
assets, without showing the profit or loss of the 
company, would, if honestly drawn, reveal what the 
firm was doing, to any person skilled in accounts 
who compared three or four consecutive statements. 
He sees a great danger to British trade in such 
legislation as this, and he adds that ‘‘he hopes it 
will take shape, with a view, not of putting un- 
necessary hindrances in the direction of commercial 
development. We feel most keenly that foreign 
competition is becoming more severe every year, 
and any advantage that might conceivably be 
gained by publicity of affairs of companies that are 
using the Limited Liability Acts would be im- 
mensely counterbalanced by anything that would 
give our foreign competitors greater knowledge of 
what we are doing than they at present possess.” 
These are grave words of warning, and they are 
probably much needed in the present state of 
public opinion. 

For the Balfour frauds and Hooley revelations 
have greatly agitated the minds both of the 
sufferers from them and of that numerous class 
of men and women who delight in gloating over 
the record of their fellows’ misdeeds. They have 
furnished admirable copy for newspapers and texts 
for leading articles, whilst business men are un- 
fortunately able to supplement them by their own 
private knowledge of similar shady transactions. 
Macaulay says, ‘‘ We know no spectacle so ridicu- 
lous as the British public in one of its periodical 
fits of morality.” We are in the throes of such a 
periodical fit at the present time, and there is 
danger of our rushing into panic legislation before 
it is over. This danger is emphasised by the evi- 
dence of the witnesses succeeding Mr. Sinclair. 
They deal chiefly with the Bill in its legal and 
official aspects, and no reader of the Blue-Book 
can fail to be struck with the varied interpreta- 
tions placed on some of the proposed clauses, and 
the indefinite opinions held by the highest legal 
authorities on the ultimate effect of the legislation. 
The somewhat dilatory action of the Lords Com- 
mittee appears almost justified by this state of 
legal indetiniteness : alteration of the present law, 
and more certain punishment of offenders we must 
undoubtedly have, but let us make sure that the 
alteration is an improvement, and not merely a 
backwash of the Balfour panic. 

The first legal witness is Mr. Francis Beaufort 
Palmer, barrister-at-law, the author of the well- 
known ‘*‘Company Precedents,” and other like 
works, who states that he has paid great attention 
to company law for the last 20 years, and during 
that period has taken part in the formation of 
some thousands of companies, and has advised 
in many thousands of cases in relation to the 
daily working of companies. His first objection 
is to Clause 1, which in effect says that the certifi- 
cate of incorporation of a company shall be con- 
clusive. He points out that this was already 
enacted in the Companies’ Act, and has been acted 
upon for 30 years past (see Lord Cairns in Peel’s 
case, 2 Chancery), and that to now throw any 
inferential doubts upon past incorporations would 
be a great mistake ; that even to insure due signa- 
ture of the Memorandum of Association it appears 
needless, as out of 50,000 or 60,000 companies 
there is only one case of signature by a minor, 
whilst he cannot remember a reported case of 
fictitious signature. And now comes an ex- 
pression from the Chairman (the Lord Chancellor), 
which occurs frequently in the after-examinations, 
‘it is rather a matter of draughting.” To the 
lay mind it may appear that a “‘ matter of draught- 
ing” is of small importance, but when we consider 
that on such points as these the judges will be 
asked to interpret and administer the law ; when 
we consider that the extent of the future obliga- 
tions laid upon promoters, directors, and managers 
will be largely determined by legal definitions of 
such obscure wording ; and that this judge-made 
law will affect, for good or ill, the management of 
all the limited companies in the realm; it is 
apparent that the amending Act should be so 
carefully drawn as not to introduce fresh matter for 
lawsuits, or impose on the management difficulties 
not contemplated by the Legislature. When we 
remember all that it means, all the cost, and even 
ruin, which it may involve, this phrase ‘‘ matter of 





draughting,” is. sufficient justification for the care- 
fully minute attention which has been given to the 
Bill by the Lords Committee. 

We may appear to be departing from our legiti- 
mate sphere in pressing these legal quibbles on 
the attention of our readers, but one or two in- 
stances will sufticiently show that there is reason 
in such course. Clause 9 deals with the duties and 
liabilities of promoters, and Lord Shand asks if 
any definition can be given of the word, as it 
appears to him ‘‘a very curiously loose expression.” 
Mr. Palmer is not able to satisfactorily limit the 
word ; he would prefer to leave it to the Courts ; 
but he points out that the clause as it stands is 
very puzzling, and that under it very little is re- 
quired to make a man a promoter, that although 
an agent is not ordinarily a promoter, if he gets a 
little pull himself he may be held to be one. Thus 
an engineer who, iu his professional capacity, 
zealously assists a promoter in the formation of a 
company for working a patent, may under some 
circumstances find himself mulct as a co-promoter, 
unless he has specifically disclosed to the company 
the whole of the remuneration, his ‘‘little pull,” 
which he has received. Again, Clause 10, Sub- 
Section 1, reads: ‘*A director of a company 
may not, in consideration of his becoming a 
director or taking any contract or otherwise 
acting in the company’s concerns, or without 
any such consideration, retain for his own use any 
remuneration or gift in money, shares, or other- 
wise, from any promotor of the company, or from 
any vendor or lessor to the company, or from any 
person contracting with the company, or from any 
person interested in the fulfilment by the director 
of any contract with the company, unless the re- 
muneration or gift is received in pursuance of a 
power in that behalf contained in the Articles of 
Association, and is expressly sanctioned by an extra- 
ordinary resolution of the company, and any re- 
muneration or gift not so sanctioned may be re- 
covered by the company from the director with 
such interest as the Court may direct.” Mr. Palmer 
considers the words, ‘* Expressly sanctioned by an 
extraordinary resolution ” of the company to be 
highly objectionable. It is not unusual to insert 
in the Articles of Association that a business is being 
converted in a company, and that A and B, who 
have for years past been engaged in the manage- 
ment of the concern, are to continue as directors, 
and are each of them to receive from the vendor 
10,0001. in paid-up shares; indeed, he knows 
one case where a founder of a business gave to 
each of his managers 30,0001. in paid-up shares on 
converting it into a company. All this is expressed 
in the Articles of Association, and the shareholders 
know, or if they choose to read, can know, that 
they are associated on such terms, and he considers 
that should suffice without requiring sanction by 
extraordinary resolution. As the clause now stands 
it appears that a manager may be deprived by dis- 
senting shareholders of the remuneration for past 
services given him by his employer, or even ruined 
by his master’s generosity if . is not versed in the 
intricacies of company law. These points are legal 
ones, and apparently inserted for the protection of 
a long-suffering public, but unless the draughting 
of the clauses is corrected they may prejudicially 
affect many hard-working and deserving profes- 
sional men. 

When the question of directors is being con- 
sidered by the witness, the Lord Chancellor tells 
him it has been suggested that such penal clauses 
would not deter a man who is possessed of nothing, 
and joins the board merely for what he can get. 
Mr. Palmer quite agrees: ‘‘ These things will for 
the most part only interfere with honest men ; the 
rogues would not care twopence for them.” ‘‘T 
think it would send away many of the best 
directors, and it would be men who did not care 
who would take the risk.” On the matter of incur- 
ring debts without reasonable expectation of means 
of payment, he points out that the whole transac- 
tion would be a question for a jury, judging by 
the light thrown on it by subsequent events, and 
juries are very sympathetic. ‘‘That is a most 
terrible position for a man to stake his whole 
fortune and reputation on.” And, again, in speak- 
ing of Clause 18, the clause requiring and empower- 
ing the statutory meeting, he points out that the 
power to pass an extraordinary resolution to wind 
up the company would ‘‘certainly give a splendid 
opportunity to blackmailers.” The regulations 
bristle with pitfalls and difficulties ; a man applies 
for and obtains a few shares, and then attends 





the statutory meeting with this ‘‘ horrible threat : 
‘Unless you do something for me { shall be obliged 
to call attention to so and so.’ I think that is very 
awkward ; it is really a sort of invitation to people 
to blackmail ; it gives so much power.” 

There is not space sufficient to follow Mr. 
Palmer through the rest of his evidence. He is 
scathing in his criticism both of the draughting of 
the Bill and of the onerous obligations it imposes. 
He points out that it piles up formalities, in- 
creases Government interference with the manage- 
ment of limited companies, and restricts the 
facilities for the speedy formation of new com- 
panies. These are surely grave defects in a Bill 
which affects the London market, hitherto the 
favoured money market of the world for new pro- 
motions, the majority of which are perfectly sound 
and profitable ; and we quite agree with the learned 
gentleman that it is a very serious matter to en- 
danger the supremacy of such a market. 

The witness who follows him views the Bill from 
a different point of view, though still in a quasi- 
legal aspect. Mr. Frederick Whinney is a member 
of one of the most eminent firms of accountants in 
London ; his reputation is unimpeachable, and he 
is a Past-President of the Institute of Chartered 
Accountants in England and Wales. The Bill un- 
doubtedly increases the authority of auditors, and 
he might therefore be expected to approve of it ; but, 
although called upon to bless it, he is certainly 
very far from doing so. He is unable to define any 
criterion of prudence in the investor, and he thinks 
generally that it is not possible to teach the public 
or intending shareholders prudence by any Act of 
Parliament. He considers that no statutory pro- 
visions would protect people who are disposed to 
gamble, and does not know that they ought to be 
protected ; and if this opinion is correct, it would 
seem that the reason for many provisions of the 
Bill has disappeared. He is examined as to the 
oft -debated question of the registration of the 
balance-sheets, and says : ‘‘ I have not avery strong 
opinion against the registration of the balance-sheet, 
but it is a matter which rather affects. commercial 
men ; it does not affect auditors so much ; and the 
opinion of commercial men, so far as I can ascer- 
tain it, is that they do not like registration. In 
one or two cases that I have to deal with, I believe 
registration would be bad, detrimental to the com- 
pany.” This is opposed to the strongly expressed 
opinion of the Inspector-General in Bankruptcy, 
who, in a memorandum printed as an appendix, 
says: ‘*The opinion of the mercantile community, 
whatever it may previously have appeared to be in 
regard to the registration of balance-sheets, is now 
distinctly in favour of registration of a statement of 
assets and liabilities, . These are all in 
favour of it, while the objections are mainly by 
professional men, or are directed against disclosure 
of profits and application to private companies. I 
agree with the Master of the Rolls that commercial 
and business men are the best judges of this 
requirement.” We also agree, and we are convinced 
it is because business men have not been sufticiently 
acquainted by the Press with the gravity of the 
= enactment, that they permit any doubt to 

e entertained of their opinion. Mr. Palmer knows 
them well, he appreciates the difficulties they 
encounter, and he points out that even a mere 
statement of assets and liabilities will, on com- 
parison with a previous return, disclose increasing 
assets, and give a strong hint to competitors that 
it is a prosperous business. That, he pertinently 
remarks, would be a very awkward feature to face. 
Again, Mr. H. B. Buckley, Q.C., deems that to 
publish company accounts would ‘‘ practically be a 
death-blow to limited liability.” Against such 
opinions as these we are confronted with the ipse 
dixit of a gentleman who has regarded commerce 
for many years past through the meshes of Depart- 
mental red-tapeism. It is true the Inspector- 
General submits a form of annual return of assets 
and liabilities, but a reference to it will show that 
it does not really disclose the information required 
by creditors, such mobile assets as cash in hand 
or in bank being merged in the item (b) ‘‘other 
assets” ; that it may lead to serious misunder- 
standings in its present bald form ; and that it 
will probably be utterly unworkable in cases, 
which are by no means unknown, where the 
balances at credit of profit and loss and reserve 
accounts exceed the amount of (c) other lia- 
bilities. 

Mr. Whinney, as the representative and Past- 
President of the Institute of Chartered Accountants, 
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to some extent holds a brief for that institution, 
but one of his answers displays his thorough fair- 
ness towards non-members, and greatly enhances 
the value of his evidence generally. He will not 
substitute the term ‘‘chartered” for ‘‘profes- 
sional” accountant, because ‘‘there are plenty of 
accountants who are not chartered, and some of 
them are able men, fairly good men.” His remarks 
on the conduct of audits and valuation of assets, 
and the responsibilities of auditors, are therefore 
deserving of careful consideration. There is evi- 
dently a limit to the abilities of the auditor, and 
Mr. Whinney seeks to limit the penalties he will 
incur; he cannot even profess to act as a valuer 
without misleading the shareholders, and leading 
them to suppose that they have a security which 
they cannot possibly possess ; and ‘‘it is no part 
of his duty to check and control the directors, not 
as to that which they are doing now at the present 
time.” Now, when we turn to the cross-examina- 
tion of Mr. Palmer, we find Lord Farrer suggest- 
ing that as no form of balance-sheet is made im- 
perative by the Bill, it is open to the directors to 
publish what is really a defective one, and 
that ‘‘opens the door to some one going 
to the Board of Trade and saying, ‘ This is not 
a correct balance-sheet.’” And then he asks : 
“Do not you think that points to an inquisition 
on the part of some Government Department 
into the concerns of these companies so as to 
require the publication of the whole of the details 
of their business?” A. ‘* Yes.” ‘Is not that 
the natural course?” A. ‘* The natural sequel to 
these provisions ; I quite agree there. The pro- 
posals here contained are undoubtedly of that 
character.” Lord Farrer knows the methods and 
aspirations of the Board of Trade—no one better— 
and the present Bill is promoted by that Board. 
May it, therefore, be regarded as another jesuitical 
step on the road of grandmotherly legislation ? 

The next witness is Mr. Henry Burton Buckley, 
Q.C., who is known as one of the leading prac- 
titioners in company law. Generally speaking, he 
supports Mr. Palmer’s criticism of the Bill, but is 
even more scathing in his denunciation of it. In 
reference to Clause 10, Sub-Section 2 (Liability of 
Directors), he says: ‘‘To pass this clause in this 
form would be, to appear to me, to impose upon 
directors such a liability as I think prudent and 
honourable men would hesitate to face; and I 
think it would cripple directors very often in 
concerns whose business really does consist in not 
being prudent, but in being in a reasonable sense, 
in an honest sense, imprudent. I do not think 
this clause declares the existing law ; I think it 
goes beyond it.” Again we meet the expression, 
‘* Yes, that is only draughting,” but it is draughting 
which subjects directors to a penalty of 501. a day 
for ever, for a simple omission. The specification 
of the amount to be set aside for working capital 
would not, in his opinion, apply usefully to any 
large number of cases, but it would create ‘‘ enor- 
mous difficulties ;” and in reference to other parts 
of the prospectus, he urges, almost plaintively, 
that the hands of a commercial company should not 
be tied in a matter which is still the subject of 
negotiation. The power to pass, without previous 
notice, a resolution to wind up the company imme- 
diately it is formed, appears to him to be a most 
disastrous thing—‘‘ the very thing the blackmailer 
would aim at. If there was any object in it, all 
these men would come to the meeting, and the 
peaceable shareholders would stay away.” He 
agrees with Lord Farrer and Mr. Palmer that the 
audit clauses of the Bill will lead to increased inter- 
ference with company accounts on the part of the 
Board of Trade, and he thinks the consequences 
would be very evil. ‘‘ Yes, I think so; and 
the last state of these things is worse than the 
first ; because then you have a State Department 
supposed to investigate the solvency of the com- 
pany, and to certify for it in some sort, which I 
think would be most mischievous.” The question 
of valuations would certainly then crop up. Mr. 
Buckley points out that they are very expensive 
matters when carried out by qualified valuers ; he 
considers that auditors should not be made re- 
sponsible for their correctness ; and we imagine 
the Board of Trade would so far agree with him as 
to incur the expense of professional valuations 
for any accounts certified by them. Can there be 
amore severe indictment of the Bill than is con- 
tained in this evidence —Crippling of oppor- 
tunities for promotion; frightening of honest 
directors ; encouragement of blackmailing wreckers ; 





increased inquisitorial interference of the Board of 
Trade ; and heavier burdens on already struggling 
British manufacturers ; without one compensating 
advantage which cannot be obtained by more simple 
enactment, and less draconic penalties? Would it 
not be better to repeal the Limited Liability Acts 
altogether, than to render any member liable to 
unlimited liability on the order of the Court, on 
grounds which are not defined ; on, as Mr. Buckley 
expressed it, ‘‘simply the length of the judge’s 
foot, whether he thinks somebody ought to be 
punished by coming under unlimited liability for a 
a contract he is not at present liable for ?” 

The last witness examined is Mr. John Smith, 
C.B., the Inspector-General in Bankruptcy, upon 
whose evidence we need not dwell at any length. 
It is merely very able official support of an officially 
promoted Bill, and therefore is generally opposed 
to that given by the legal and commercial 
witnesses. There is one suggestion in it, however, 
of supreme importance to our professional readers, 
a point which alone would be sufticient reason for 
watching the progress of this Bill with jealous 
solicitude. In Clause 7, Sub-Section 2, it is pro- 
posed to enact that, if any default shall be made in 
sending the return of the allotment of shares to the 
Registrar, ‘‘ every person who is a director of the 
company” shall be liable to a fine not exceeding 
501. a day. Mr. Smith proposes to reduce the 
penalty to 101. a day (he does not wish to appear 
** vindictive ”), and to add the words ‘‘ manager or 
secretary” after director. That is to say, that an 
engineer who is manager of a newly promoted 
company, who is devoting all his energies to 
getting the works into order, is to be fined 
101. a day because a wretched allotment return 
has not been sent to London in proper time 
by the solicitors or chartered accountants, who 
usually attend to such matters, It is not the only 
instance in which he endeavours to drag in the 
managers. In a later answer he points out that 
the incurring of debts is usually the act of the 
manager, not of the directors; and, again, he 
thinks that it would have an excellent effect if the 
directors ceased to hold themselves out as respon- 
sible for the management of the company ; ‘‘as a 
matter of fact, a director does not exercise the 
responsibility of management”; in all showing 
the animus, the desire to bring executive officers 
under the direct control of Government officials. 
We would venture to ask busy, and often per- 
plexed, professional engineers how they would 
like this addition to their present grave responsi- 
bilities. 

Mr. Smith completed his evidence by handing 
in a voluminous statement of the further observa- 
tions he desired to make, and which, as an 
appendix, occupies no less than 24 pages of the 
Blue-Book. He is asked by the Earl of Kimberley 
if he thinks this memorandum would be sufficient 
to exhibit his views if handed in, and he answers, 
‘Quite sufficient ; I think I have amplified them 
sufticiently.” Now, for his own purpose, it pro- 
bably is sufficient; but it is so compiled as to 
produce an undue, and, indeed, unfair effect on 
the mind of the reader. It is a statement pre- 
pared in six columns, namely; clause, name of 
witness, number of questions, analysis of leading 
objections and suggestions, clause, observations. 
It will thus be seen that the ‘‘ observations” are 
similar in character to the general reply of a counsel 
at the Bar, rather than to the words of a witness, 
which are subject to modification and correction 
under the stress of cross-examination. And yet it is 
apparent from the answers given by him to questions 
2088 to 2128 that such viva voce examination is 
especially needful, both to enable the witness to 
clearly define his meaning in his own mind, and to 
convey such meaning to others. There is serious 
danger that these official ‘‘ observations,” which 
are frequently merely expressions of opinions, and 
not statements of facts, should have an importance 
attributed to them by the general public, of which 
they might be found utterly undeserving upon 
critical analysis. An instance is supplied by 
Clause D of the Appendix, which, as a suggested 
substitute for Section 25 of the Companies’ Act, 
1867, increases the severity of it, and subjects 
every director, manager, and secretary to a daily 
penalty, unlimited in duration, for omission to file 
the contract with the Registrar. An amusing com- 
mentary on this suggestion is the ing of an 
amending Act by the Legislature during last Ses- 
sion (it received Royal assent on August 2) 





enabling the Courts, under certain circumstances, 





to grant relief for non-compliance with this Sec- 
tion. 

There is no doubt whatever that the Com- 
panies’ Acts require amendment, but we neither 
desire to see panic legislation, which will drive 
company incorporation abroad, nor increase of in- 
spectors and registrars, which will hamper efti- 
cient management and increase the cost of 
working manufacturing concerns. We strongly 
recommend the subject to the consideration of our 
readers, but above all we recommend them to note 
the effort which is now being developed to place 
executive officers under the control of the Board of 
Trade. This new departure may be wise and states- 
manlike polity, but at all events we should not 
adopt it as another ‘‘ leap in the dark.” 





SOUND SIGNALLING AT SEA. 
(Concluded from page 2.) 

In a preceding article we described the system 
devised by M. Lacoine for sound signalling at sea, 
during periods of fog or other visual obstruction. 
The objection to this method, which would at once 
present itself, is the irregularity in the speed of 
sound transmission through air or through water, 
on account of wind, currents, or other perturba- 
tions, in one or both mediums. Such irregularity 
might not only neutralise the advantage claimed, 
but might render the system a source of actual 
danger, instead ofa means of security. M. Lacoine 
has not lost sight of this important detail, and his 
investigations of various conditions are of much 
interest. These conditions are as follow : 

1. Measuring a distance by inquiry and response 
through the air or through water. Suppose the cap- 
tain of a vessel A, Fig. 6, desires to know his distance 
from the point T, and suppose, in the first place, that 
the wind or current has the direction of arrow 1 
parallel to the line A T. Here may be repeated the 
calculation for ascertaining this distance under nor- 
mal conditions. Let d equal the actual distance, 
the normal velocity of sound in metres per second, in 
the medium (air or water), and 2¢ the time in 
seconds, elapsing between the emission of the 
sound at A and the reception of the reply from T. 
Then 

$3 


v v 


= 2tandd = vt. 


Suppose, now, that there is a wind or a current of 
marked force. It may be assumed, generally, that 
the velocity of sound increases or diminishes ac- 
cording to the velocity and direction of the current. 
But to what extent does the acceleration or 
retardation exist? It has never been accurately 
measured, and to arrive at some conclusion the 
most unfavourable condition should be taken. Let 
it be assumed that the variation in the velocity of 
sound is equal to the speed of the current. Let a 
equal the current velocity, or the algebraic varia- 
tion of the velocity of the sound. 

In the direction A T the time of transmission 
will be 


a 
vU+ra 
and in the direction T A, it will be 
a = , 
v—a 
whence 
4. 4 4 cyipaar 
vu+a  —- S 
= the time measured by the chronograph, and 
ses 
~~ yf—at 


But we have also on the mean velocity of sound 
(v + a) + (v — a) =v 
2 


Calling d’ the calculated distance 


dv=vT= di 
v2 —a?’ 
and the error will be 
e=d-d= d 8 —d=d ae Tee 
v2 — q? v \2 
ie 
a 
Or taking 
1 


vw \2 
ke 
we have e = d K' 
Supposing that the current has a direction per- 
pendicular to the line A T (see arrow 2, Fig. 6), 
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Then the velocity of the sound will vary to the 
same extent in the two directions A T and T A. 
If a equal this unknown variation we shall have 
€ + Swe. 
vta v+ta 
Whence 
oa 6 
vt+a 
The calculated distance of d’ will be d’ = (v + a) #’, 
whence d = d’, and in this case the error will be 
nil. From these two conditions it may be con- 
cluded that for a current more or less inclined to 
A T, the error will be comprised between d K and 0. 
2. To measure a distance by the difference of 
velocities of sound ir air and in water. 
We have already seen that to determine this 
Ve 


distance, we have the formula d = 
= 


x m, in 


’ ©, and Ve = velocity in water ; Va 
fat 

the velocity in air. The formula, of course, applies 
to normal conditions, and all absence of current, 
aerial, or aqueous. 

Supposing the existence of a wind having a 
velocity a. It will be see later that the variations 
in speed through water cue to currents may be 
disregarded. The formula may be written : 
_VexVa 
~ Ve-Va 
and the distance d’ calculated, 
Ve(Va +a) 
Ve- (Va+a) 
whence the error e = d’—d 

aVeexm 
De ee ee . (2 
. (Ve-Va)(Ve-(Va+a)) (2) 


which n = 


d x m, 


a= 


xX mM, 





3. Determination of a direction in the air or in 
the water. If no diverting current exist, we 
have for the time required for a sound to travel 


from B to A, Fig. 7, ¢ = + d being the distance, 


BA. Calling L the total distance B T, we shall 
have, for the time required for the sound to pass 
from T to A, 


Fig.6. 
(2) \ 








—_—— > 
(4) q@) 
= 8. 


v 





t’ 


Consequently the difference in time between the 


two sounds will become 
Tar-tab-ad@_ad_L-2a 


r v v 


This is the period that will determine the hyper- 
bolic line to be followed. Supposing the vessel is 





on the line B T, which is the most unfavourable for 
the action of the current (arrow 2, Fig. 7), instead 
of being at A’. If it is assumed that d = 0, a still 
more unfavourable case will exist, and as 


¢ = E'gndd =0,T <0, 
v 


Suppose, now, a current with a velocity a flow- 
ing in the direction of the arrow 1, Fig. 7, parallel 
toBT, For the period B A, 








t= ; 
v+t+a 
and for the period T A, 
Pitt L- ad 
ye 
whence , 
tute ere. Se -L-2d, _ - . 
yv-a wt+a v vy? — a? 
1 
+Lxy os, 
—-a 
a 
and the error will be 
j 1 L—2d 
qv _pa-l—2d, a2 ely 7a - ; 
v  — a —-@ 
a 
since 
T = L - 2d 


v 
We have taken 


and 
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and e will becoine 

ex Tet hR 5 »- f3) 
If the direction of the current is perpendicular to 
the line BT, arrow 2, Fig. 7, there will be the 
same variation in each direction, taking a = this 
variation. 


mp ilb-d@_@ _iL-2d 
v+a v+a v+a- 
If 
e= bd 
m 
then 
en ot. 
Le v mt+1 m+1 
m 
then 


en P- Tat !_ 


m+1 (4) 


4. Calculation of errors under the most un- 
favourable conditions. For the speed of wind, 
the high rate of 20 metres per second may be 
assumed, and for the speed of currents in the 
water, a speed of 5 metres per second, corre- 
sponding to a rate of 10 knots. For the normal 
speed of sound through air, 335 metres is taken ; 
and that through water, 1440 metres. The errors 
that may arise over long distances are not impor- 
tant, but they become serious at short distances. 
Let 1000 metres be taken as a dangerous distance, 
and the speed of the boat 16 knots, or 8 metres 
per second. A vessel running at this speed would 
take about two minutes to pass over the dangerous 
distance of 1000 metres, or two vessels approaching 
each other at the same speed would occupy one 
minute. Finally, for the distance between two 
phonosphores, we assume a distance of 2000 metres. 
With these data we may examine : 

5. The measure of a distance by question and 
answer in the signals through the air. If, according 
to formula (1) e = d K, we calculate K, we shall 

ave 

Ke.) we it 
Ee eens 

a 20 
e= dK = 1000 x 0.6036 = 3.6 metres. 


Thus the error would be about .36 per cent., and 
this error of only 0.03 second on the reading of 


= 0.0036 





SAMUEL WHITE AND CO., 
(For Description, see Page 108.) 


the chronograph. In this case the action of the 
wind would be negligeable. 
6. The measure of a distance by question and 


answer with signals through the water. If we 
follow the same method for this calculation, we 
shall have 


eo 1 1__— 9,000012 


(ay | 62048 





5 
and the error will be 
e = 1000 x 0.000012 = 0.012 metre, 


a distance practically nil. 

7. The measure of a distance by the difference 
of speed through the air and the water. If in 
formula (2) we take m = 2.3 seconds corresponding 
to a distance of 1000 metres, we have 


e=____1440? x 20 
(1440 — 335) (1440 — 335) 


about equal to an error of 8 per cent. ; this is the 

greatest error, the unfavourable condition assumed 

being a maximum. On the chrongraph reading it 

would amount to .19 second, which would not be 

greater than is due to a reading of the instrument. 
8. Determination of a direction by an air-trans- 

mitted signal. According to formula (3) we have 

e=TK+LK’. 


Admitting the most unfavourable case when d = 0, 
we have os 


ex: 2K+LK/=1L (= 
Vv Vv 


x 2.3 = 80 metres, 





+K’ ) 
K is already known to be 0.0036, and we have 
; 1 — 0.00018, 


Kk = SP ceases 


—_ sot (BBO 
20 





whence 
e = 20000 (“St 0.00018 )= 38 sec. 


As the hyperbolic curves are marked on the 
chart from second to second, the vessel would not 
make an error of more than one curve, and would 
take a course between the correct curve and its 
neighbour. If, instead of making d = 0, we let 
2d =U, that is if the vessel attempts to enter 


along the middle line of a channel, (L-24) & pe. 
v 
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comes nil, and L K’ = 2000 x .00018 = .36 second 
error on the chronometer. 

9. Determination of a direction by water-trans- 
mitted signal. If, again, 


d=0,e=L("+K’) 
% 
K -000012 


Ki= _! _= 1 & ,ooooosa 
14402 — 5 414,715 


o 


and 


1440 
The action of a current perpendicular to BT, in 
the direction of arrow 2, Fig. 7. Formula (4) 


Taking the most unfavourable 


e= (Who + .0000024 ) x 2000 = .005 sec. 


givese = T — 1 ; 

1+m 
conditions, and assume that a = 20 for air, and 
for water a = 5; we shall have for air 


v . 35 _ 167, 


Stn = = 
a 


and for water, 
™m 


v _ 1440 _ 
ade ty 288. 
Therefore, if we still take T as the most unfavour- 
able case where d = 0, we shall have for the air 
transmission 
Se eck 
335 17.7 
a quite negligeable error. But if 2d = L, we have 
T =o, and consequentlye=o. For the water 
transmission we have : 
ew OM 1 
1440 289 
an error practically nil, and absolutely so when 
L = 2d. 

We have carefully summarisred M. Lacoine’s in- 
vestigation by which he disposes of the objection 
raised, that the effects of winds and currents would 
prevent accurate readings being taken by his 
system of phonosphores. In these investigations, 
the worst conditions are assumed in regard to the 
air transmission, because when the system would 
be of greatest use, that is during a period of fog, 
the wind velocity seldom, if ever, exceeds from 4 
to 5 metres a second. The whole subject is one of 
great interest, and we shall hope to return to it 
shortly. 


= 0 3sec., 


= 0.004 sec., 
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TORPEDO-BOAT DESTROYERS FOR CHINA. 


Tue illustration on page 106 affords a capital 
idea of the very fast torpedo-boat destroyers built 
by Mr. F. Schichau, of Elbing, for the Imperial 
Chinese Navy. These vessels, with their trial 
load, complete outfit, and armament, and with 25 
tons of coal on board, are reported by Mr. Schichau 
to have steamed 35.2 knots over the measured course 
of 185 sea miles, and with 67 tons of coal (7.e., full 
bunkers), 33.6 knots. The trials, Mr. Schichau 
writes, took place in free, open sea, between the 
Lighthouse Tower at Pillau and that at Briisterort. 
During the trial trips the weather was sometimes very 
windy, and on some trials was even of force 5. This 
force of wind, however, did not prejudicially affect the 
speed. The distance between the two lights is 18} 
sea miles, and the course was steered by the compass. 
This course, he states in his letter to us, was covered 
in 32 minutes 30 seconds, and on one occasion even in 
31 minutes 15 seconds. The maximum speed men- 
tioned is 36.7 knots, but it is not stated whether the 
35.2 knots, already indicated, is the mean of the runs 
over the course. All the four torpedo-boat destroyers 
are said to have made this speed easily, without 
any effort and without hard work on the part of the 
stokers. The air pressure was 40 to 45 millimetres, 
equal to 1.58 in. to 1.77 in, on the water gauge. The 
contract speed was 32 knots. With natural draught 
the boats made between 30 and 31 knots with 67 tons 
of coal on board, and with a large supply of water to 
give a radius of action of 5000 sea ao. With the 
same load on board, and with forced draught, the 
mean speed on a trial of “‘several hours’” duration was, 
we are informed, 33.6 knots. 

The four torpedo-boat destroyers are 59 metres long, 
equal to 193 ft. 6} in. ; the beam is 6.4 metres (21 ft.), 
and the displacement 280 tons. The engines, which 
are iskened on the Schichau system, develop 6000 
indicated horse-power. Engines and boat behaved 
well during the trials, notwithstanding the rough 
weather experienced. The crew’s space, and the 
cabins for commander and officers, are fitted up with 
eome degree of comfort. It may be added that Mr. 
Schichau has on hand orders for 20 torpedo-boat des- 
troyers for various navies. 








WHITE’S WATER-TUBE BOILER. 

THE boiler illustrated on page 107 being is manu- 
factured in considerable numbers by Messrs. J. 
Samucl White and Co., Limited, Cowes, Isle of 
Wight, for small craft, and in its design the firm have 
embodied the principles which experience with their 
coil boiler dictated as essential for water-tube boiler 
efficiency in continuous service, particularly in refer- 
ence to facility of repair and convenience for cleaning. 
The form is not dissimilar to several types now in 
extensive use, so that it is not necessary to enter into 
details, especially as the drawings reproduced illus- 
trate clearly the general features ; but there are one 
or two interesting details, notably the direction of the 
curvature of the tubes, and the converging of the tube 
holes, so that any tube may be withdrawn through an 
ordinary-sized manhole in the end of the steam 
cylinder. All the tubes are of the same radius, and 
any spare tube can thus be used as a substitute for 
any one in the boiler, an important advantage in com- 
bination with the adaptability of the curved tube to 
expansion and contraction. The cleaning of the tubes, 
too, is rendered easy of accomplishment, as a rigid 
tube brush of the same curvature as all the tubes can 
readily be passed through the manhole into any tube. 





YEAR BOOKS AND ANNUALS. 

The ‘‘ Mechanical World” Pocket Diary and Year- 
Book for 1899. Manchester: Kmmott and Co., 
Limited. [Price 6d.]— This capital little book of 
rules and tables is a reelly remarkable production, con- 
sidering the price of issue. The little volume is 
strongly bound, and contains 222 pages of letter- 
press, in addition to the diary. A principal fea- 
ture is the very extensive series of tables of 
sizes for all the commoner machine parts. Amongst 
the other matter is a contribution on gas and 
oil engines, by Mr. F. Grover, A.M.I.E.E., 
M.I.M.E., which contains a good general description 
of these important prime movers. Another well- 
written section is that on beams and girders, contri- 
buted by Mr. W. H. Atherton, B.Sc. Some graphic 
tabies, rome the power of helical springs, should 
prove serviceable, though it may be pointed out that 
the limiting stress adopted, ‘viz., 16 tons per square 
inch, can often be much exceeded. Mr. Hartnell, in 
fact, found that many of Salter’s springs could be 
worked up to 70,000 tons per square inch, and buffer 
springs are often still more severely strained. 





The Guide to South Africa, 1898-9 Edition. Edited 
annually by A. Samler Brown and G. Gordon Brown. 
Sampson, Low, Marston, and Co., Limited, St. 
Dunstan’s House, Fetter-lane, Fleet-street, E.C.-~This 
guide, of which the present is the sixth edition, is 





issued at 2s. 6d..for the Castle Mail Packets Company, 
Limited, Fenchurch-street, E.C., but unlike most works 
of the kind published under such conditions, it is of 
the greatest utility, and not an advertising pamphlet. 
Each successive edition keeps pace with the rapid 
progress of the great colony, the history, topography, 
mineralology, meteorology, sport, fisheries, agricul- 
tural and other such matters of value to settlers, 
sportsmen, hunters, invalids, and the like, being set 
out in most intelligent way, convenient for refer- 
ence. There are many maps, which are of special 
value, so that the work, while being a most comprehen- 
sive guide, is a serviceable desk companion for anyone 
interested in South Africa. 


The Stock Exchange Year-Book for 1899. By Thomas 
Skinner. London: 1, Royal Exchange-buildings, 
E.C.—In this age of limited liability companies and 
stock and share transactions, when Tom, Dick, and 
Harry like to be holders, no more useful guide could 
be conceived than this work, whose sub-title explains 
the nature of its contents—‘‘ a careful digest of in- 
formation relating to the origin, history, and present 
position of each of the public securities and_joint- 
stock companies known to the markets in the United 
Kingdom.” It is 25 years since it was first pub- 
lished, and one can fancy that it has obviated many 
serious investing blunders. Nearly 8000 companies 
have their financial history related, so that the 
price of the book, 25s., is not too high. Mr. Skinner, 
who is an undoubted authority, states that the 
past year has been conspicuous over several of its pre- 
decessors by the rise in the value of money which took 

lace during the autumn over almost the whole of 

urope. The centre of the disturbance was Berlin, 
where financial operations had for a long time past 
been on a scale which left but an insufficient margin 
for the interruptions which international politics are 
ever able to inflict upon business, The Bank rate in 
Germany had to be successively advanced until 6 per 
cent. was reached on November 19. The Bank of 
England went from 3 per cent, to 4 per cent. on 
October 13, and has, so far, managed to avoid an 
more serious move. The Bank of France has only ad- 
vanced from 2 to 3 per cent., that institution having 
other methods of guarding its stock of gold. At the 
time of writing the opinion prevails and appears to be 
justified, that the worst of the pressure in Berlin is over, 
and that we may now look for a gradual return to the 
more usual conditions. Politics also have had more 
than usual effect during the past year. But in this 
direction, also, the year closes with the general feeling 
that danger is over, and that foreign political affairs 
will be for some time comparatively tranquil. The 
opening up of China to foreign enterprise has given 
many valuable opportunities to British energy, and 
they have not been allowed to slip by. The formation 
of companies under the Limited Liability Acts has 
more than kept pace with the unprecedented scale 
experienced in 1897. 





Lean’s Royal Navy List (London: Witherby and 
Co., 326, High Holborn, and 4, Newman’s-court, 
Cornhill) excels the official list for its variety of infor- 
mation, since the service history of each officer is 
narrated, and under each ship there is given a note of 
the victories gained by the ship or by vessels of the 
same name ; but why only give victories? It might 
not be a bad idea also to have a list of the famous 
historical names not at the moment represented on 
the list, but suitable for future ships. We notice that 
in the list of ships in course of construction, such as 
are launched are not included. Now as the For- 
midable, Irresistible, and others are launched two 
years before completion, they should surely be in- 
cluded. These are only instances of several ships in 
this position. Vessels launched could be noted in 
some way, but none should pass entirely from the list 
until actually ready for commission or the reserve. 
The book is very conveniently arranged for reference. 





American Trade Index.—This is a descriptive and 
classified membership directory of the National Asso- 
ciation of Manufacturers in the United States, arranged 
for the convenience of foreign buyers, and is issued by 
the Association, whose offices are at the Bourse, Phila- 
delphia. In the first section of the book there is an 
alphabetical list of members, to each of whom is 
devoted a descriptive paragraph setting forth detailed 
information about the different articles which the 
manufacture. The arrangement of the book is suc 
that a merchant who desires to ascertain, for example, 
the names of principal builders of ships or makers of 
needles in the United States can turn to such product 
in the alphabetical list, and at once find the names of 
the largest makers in thisline. Americans are charged 
12s. for the book; foreigners, including Britons, 
nothing. 

The Printers’ Year-Book and Diary. Published by 
the Printers’ Year-Book and Diary Publishing Com- 
pany, 139 and 140, Fleet-street, E.C. Besides a use- 
ful diary, there are several readable articles on 





printers’ work, illustrating processes, &c., quotations 
from official and Parliamentary regulations applicable 
to printers, and many hints to — printers. It is 
surprising to be told that this is the first printers’ 
year-book; one would have thought that printers 
would have supplied such a want long ago. 





The British Journal Photographic Album and Photo- 
graphers’ Daily Companion, 1899, Edited by Thomas 
Bedding, F.R.P.S. [Price 1s.]—This annual is one of 
the cheapest in the market, as it extends to over 
1500 pages. It is almost as necessary to the photo- 
grapher as the lens. It is, as usual, full of hints, and 
the advertisements are as suggestive as the text, 
which is saying much. 





Calendars.—We have an easel monthly calendar 
from Messrs. Charles Churchill and Co., American 
toolmakers, 9 to 15, Leonard-street, London, and 
hanging calendars from Joseph Bradbury, Limited, 
Saw Mill and General Engineers, Brook Iron Works, 
Congleton ; Messrs. Peckett and Sons, Atlas Isocomo- 
tive Works, Bristol ; and Messrs. J. Halden and Co., 
8, Great Chapel-street, Victoria-street, Westminster, 
The ealendar of the London Etching Company, 3, 
Holborn-place, London, W.C., has a pretty sketch of 
a pretty maid.—Messrs. Nalder Brothers and Thomp- 
son, sole makers of the N.C.S. ammeters and volt- 
meters, 34, Queen-street, Cheapside, E.C., send a con- 
venient - sized monthly calendar, as do Messrs, 
Cochran and Co., of vertical boiler fame, Birkenhead. 





The Metropolitan Railway Carriage and Wagon 
Company, Limited, Saltley Works, Birmingham, send 
us a diary of convenient size for a coat pocket, and 
the engravings of railway vehicles, of all types, given 
at the -beginning and end, lend interest to it. 


The Automotor and‘Horseless Vehicle Pocket-Book: of 
Automotive Formule and Commercial Intelligence for 
1899. London: F. King and Co. [Price 1s.] Whether 
the present prospects and conditions of the motor car 
industry are sufficiently favourable to justify the pub- 
lication of a pocket-book devoted exclusively to the 
industry is, perhaps, a moot point. The motors at 
present in use will, doubtless, have to be considerably 
modified, both in price and construction, before they 
come into general favour with the public. Neverthe- 
less, the pocket-book which Messrs. King have just 
published will doubtless prove useful in enabling those 
interested to get some idea of the construction of the 
different motors employed. Many pages are devoted 
to this end, illustrations being given of all the more 
important details of the different steam and petroleum 
cars now in the market. Another portion of the 
volume likely to prove useful is that devoted to the 
legal aspect of the matter, the more important Acts and 
departmental regulations being printed in the earlier 
portion of the volume. As was to be expected, the 
tractive resistances likely to be met with are discussed 
in some detail, the results of some of the experiments 
being plotted as a curve. Unfortunately, the figures 
found by different observers vary considerably. As to 
ball-bearings the information is meagre and very inaccu- 
rate, having apparently been compiled by some theorist 
who never made a set of comparative experiments on 
ball-bearings in his life. Thus the four-point bearing 
is the one recommended, though all tests show this 
type to be by far the worst of any. It is difficult to 
construct with adequate accuracy and very liable to 
heat. Much of the information included in the volume 
has but the remotest connection with the construction 
or operation of motor cars. Amongst these we may 
instance the tables, having reference to the speed of 
steamships. A directory of firms and individuals 
interested in the motor car question concludes the 
volume. 

Lockwood’s Builders’ and Contractors’ Price-Book for 
1899. London: Crosby Lockwood and Son. [Price 
4s.]—This useful compilation now contains over 500 
pages, exclusive of appendices amounting to over 200 
more. The rise in prices at the beginning of last 

ear, and the subsequent maintenance of the same, 

as involved much work in revision. The legal notes 
have also been brought up to date, prominence being 
naturally given to the recent amendment of the Em- 
ployers’ Liability Act, and to the amendment of the 
London Building Act passed last Session. The section 
on electric lighting has also undergone a thorough re- 
vision at the hands of Mr. A. P. Haslam, A.1.E.E. 
The prices generally seem to have been compiled 
with care, though in certain cases their value would 
be increased by a statement of the current rates of 
discount. ‘The volume is strongly bound and capitally 
printed. 


The Local Government Annual ; An Official Direc: 
tory, 1899. Edited by S. Edgecombe-Rogers. ‘The 
Local Government Journal” Office, 2, Dorset-street, 
Fleet-street, E.C. [Price 2s. 6d.]—Besides serving 
the useful part of a directory of officials and others 
associated with the multifarious boards concerned 
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with Local Government, this annual gives extensive 
information about the Acts of Parliament applicable 
to these boards, and of the work done by them. 
This encyclopedic information, covering 50 pages, is 
erhaps of necessity of the ‘“‘tit-bits ” order, but it is 
so useful that it is a pity it is not arranged for more 
easy reference. From the same publishers we have 
one of their series of pamphlets on Local Government 
subjects; this one deals with the Public Health 
(London) Act of 1891, and its price is 2d. 








THE JOHN COCKERILL COMPANY. 

Tux dividend of this important Belgian undertaking 
for 1897-8 has been fixed at 4/. per 20/. share. The 
shareholders accordingly received the excellent return 
of 20 per cent. upon their — or 80,0007. upon 
400,000. paid up. This result could not have been 
worked out but for the fact that the company has 
raised a large amount of capital (282,500/.) by obliga- 
tions, or small debentures, bearing a moderate rate of 
interest. The company had to contend with some 
advance in the price of raw materials at the com- 
mencement of its last financial year, but its various 
construction departments were extremely well em- 
ployed during the twelve months. It is, however, 
satisfactory to observe that the dividend of 20 per 
cent. was arrived at after writing down premises to 
the extent of 5 per cent. and tools to the extent of 
10 per cent. The company had, further, formed 
reserves of various kinds to the amount of 225,317/.; 
in this total the reserve fund, properly so-called, 
figured for 184,146/. The company has, also, 
formed a contingency fund which stood at the 
close of June this year at 274,306/. In one form or 
another the reserves, accordingly, amounted at the 
close of June to 499,624/., or 99,624/. in excess of the 
share capital. The rough profits realised in 1897-8 
amounted to 173,612/., reduced to 83,600/. by deduc- 
tions made for depreciation of premises and tools, 
interest on obligations, allocations for the benefit of 
the company’s employés, bad and doubtful debts, &c. 

The dividend absorbs 80,000/., leaving 3600/. to 
be carried to the credit of 1898-9. The produc- 
tion of coal effected by the company in 1897-8 was 
about the same as in 1896-7; the production of coke 
was, however, increased to the extent of 20 per cent. 
The profit realised in these departments was satisfac- 
tory, although two successive advances were conceded 
in wages to the company’s miners. The results worked 
out during the last financial year, in connection with 
the company’s mineral deposits in Belgium and the 
Luxembourg, were more favourable than those obtained 
in 1896-7. At Ottange compressed air has been 
introduced to assist the drainage of the prin- 
cipal galleries. As regards the company’s blast- 
furnaces, an advance in the price of coke, a 
reduced yield of the company’s Spanish minerals, 
and a rise in freights occasioned by the Hispano- 
American war, affected the results obtained in 1897-8. 
The company is substituting Thomas pig for hematite 
pig, and the necessary appliances are being introduced 
with this object. The company’s iron works also 
experienced the effect of an advance in the prices of 
raw materials, while the difficulties of the moment 
were aggravated by an insufficiency of orders. The 
new year has, however, opened under more encourag- 
ing conditions, and improvements introduced into the 
company’s appliances in this department of its opera- 
tions are likely to be attended with favourable results. 

The steel works produced nearly the same ton- 
nage of steel ingots last year, as in 1896-7, while 
they were also enabled to export 50,000 tons of rails. 
This department of the company’s business suffered, 
however, from the lower prices current for rails 
in consequence of the competition of American rails 
upon European markets. The remaining production of 
the company’s steel works last year was represented 
by superior qualities of steel, which were sold at 
_ prices. Satisfactory results have been obtained 
rom new Thomas steel works. The production and 
effective profits realised in the company’s foundries 
last year were about the same as in 1896-7. Consider- 
able activity prevailed in this department of the com- 

ny’s wires last year, and employment is assured 
or some time to come. The company devotes special 
attention to wheels, and in 1897-8 this division worked 
out a better profit than that which it realised in 
1896-7, the improvement being as much as 10 per 
cent.; the orders in hand assure employment until 
the spring of 1899. The company’s mechanical con- 
struction establishments did extremely well last year. 
The prices obtained were not sedoalazly remunera- 
tive, but a compensation was Oitained for this by the 
introduction of improved tools. The orders in hand 
will also keep the company’s mechanical department 
occupied for some time to come. The company has 
nearly completed a cannon factory. 

The management gave last year attention to 
new gas engines; gas from the blast - furnaces is 
used direct, and this opens out a new era in the 
construction of gas motors, from which lucrative 
results are expected to be attained. The company’s 








boiler works were engaged in full activity last year, 
131 boilers for locomotives and steamboats, and some 
fixed boilers, were made during the year, while there 
are plenty of orders now in hand. The company’s 
shipbuilding yard was also well employed in 1897-8, 
13 dredgers and sternwheel steamers, and a number of 
smaller vessels, were built during the year, while 16 
ships were repaired. The orders in hand will assure 
employment in this department until the close of the 
winter. The aggregate value of the orders in hand in 
all departments at the commencement of October, 
1898, was 648,000/., as compared with 464,000/. at the 
commencement of October, 1897. The staff employed 
by the company at the close of June, 1898, comprised 
9721 workpeople, as compared with 9467 at the close of 
June, 1897. The wages paid in 1897-8 were 447,4451., as 
compared with 435,035/. in 1896-7. Assistance was 
granted to the company’s workpeople in various forms 
last year to the extent of 8474/., as compared with 
7219/. in 1896-7; other allocations were also made 
last year for the benefit of the company’s workpeople 
to the extent of 5156/. A savings bank has been 
formed also, for the benefit of the company’s employés; 
the withdrawals from the bank last year exceeded the 
deposits, but the amount remaining to the credit of 
depositors at the close of June, 1898, was 232,763/. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. WorkKMAN, CLARK, AND Co., Limited, launched 
on the 16th inst. a steel screw. steamer named the 
Yangtsze. This is the first of two vessels under course 
of construction, and is the sixth built for the China 
Mutual Steam Navigation Company, Limited, of 
London, by Messrs. Workman, Clark, and Co. She 
has been specially designed to suit their Eastern trade. 
The dimensions of the steamer are: Length, 450 ft.; 
breadth, 53 ft.; depth, 35 ft. 3 in. A cellular double 
bottom extends right tore and aft, and the peaks are 
arranged for water ballast; a trimming tank is con- 
structed in one of the after holds to suit either water- 
ballast or cargo. The machinery has been constructed 
at the builders’ Engine Works, Queen’s-road, and con- 
sists of triple-expansion engines of large power with 
steam supplied from two double-ended boilers having 
Howden’s system of forced draught. An auxiliary 
boiler supplies steam for all deck machinery. 





On Thursday morning, the 19th inst., the large steel 
screw steamer Bergenhus, built by Messrs. Irvine’s Ship- 
building and Dry Docks Company, Limited, West 
Hartlepool, was taken out to sea for her official trials. 
The vessel has been built to the order of Captain Andreas 
Olsen, of Bergen, Norway. Her principal dimensions 
are: Length between perpendiculars, 340 ft.; breadth ex- 
treme, 48 ft.; depth moulded, 27 ft.9 in. The machi- 
nery, which has been built by the Central Marine Engine 
Works, of West Hartlepool, consists of a set of triple- 
expansion engines having cylinders 25 in., 40 in., and 
66 in. in diameter by 45 in. stroke, steam being supplied 
by two large single-ended boilers working at a pressure 
of 1601b. A speed of 114 knots was obtained. 


The new steamer Moravian, which has been built and 
engined by Messrs. Robert Napier and Sons, Govan, for 
Messrs. George Thomson’s service between London and 
Australia, went down the Clyde on her official trial trip 
on the 20th inst. The vessel is of 4700 tons gross register, 
and has been built to Lloyd’s highest class and in com- 
plete accordance with Board of Trade regulations. Sheis 
380 ft. long, 47 ft. broad, and 32 ft. deep, and is intended 
for the general cargo-carrying trade. While this is so, 
the Moravian has excellent accommodation for passengers, 
and the state-rooms, which are all placed above the upper 
deck, have been furnished in a luxurious style, while the 
dining-room, smoking-room, and music-room leave nothing 
to be desired for comfort and elegance. In addition, 
accommodation is provided ’tween decks for a large 
number of third-class passengers, and on the flying deck 
and alongside the —— the officers of the vessel 
will be quartered. For an Australian trade it was, of 
course, requisite that the Moravian should be able to take 
part in the transport of dead meat, and_ refrigerating 

lant has been ogee for this purpose. The steamer is 
a throughout with electric light. The engines, 
which have been supplied by the builders, are of 3700 
indicated horse-power, and are on the triple-expansion 
principle, with cylinders 30 in., 50 in., and 80 in. in dia- 
meter by 54 in. stroke. Steam will be supplied by two 
double-ended boilers, with a working pressure of 200 Ib. 
Several runs were made on the measured mile, and these 
were most satisfactory, the mean speed arrived at being 
15} knots, while 14? only was guaranteed. 








On the 20th inst., the steel screw steamer Eleanora 
Mail, left the shipbuilding yard of Messrs. Craig, Taylor, 
and Co.,, ES cqquens Mews ees, for her trial trip, which 
proved highly satisfactory. The dimensions of the vessel 
are: 278 ft. by 40 ft. 8 in. by 20 ft. 6 in. depth moulded. 
The engines, which have been construc by Messrs. 
MacColl and Pollock, of the Wreath Quay Engine Works, 
Sunderland, have cylinders 21 in., 34 in., and 56 in. in 
diameter by 30 in. stroke, with two boilers 13 ft. 6 in. by 
10 ft., and of 160 1b. pressure. During the whole of the 
trip the engines worked with the test smoothness, 
os | on the run from the Tees to the Tyne, a speed of 
11 knots was maintained. 





The s.s. Diamante, built to the order of the China and 
Manila Steamship Company, of Hong Kong, by Messrs. 
Hall, Russel], and Co., of Aberdeen, was tried off the 





coast at Aberdeen on the 20th inst. with success. The 
steamer is fitted out as a passenger and cargo steamer 
of the usual type so popular in the East. The 
dimensions are 260 ft. by 36 ft. by 24 ft., with 
‘tween decks fore and aft 7 ft. high. The engines 
have cylinders 22 in., 35 in., and 58 in. in diameter by 
39 in. stroke. The propeller blades are of manganese 
bronze. The boilers are fitted with Howden’s forced 
draught, and during the four hours’ trial at full speed 
gave more than ample steam. The indicated horse- 
power was 1534 ; heating surface, 3600 square feet ; speed, 
15} knots. 


The Bittern, torpedo-boat destroyer, built by Messrs. 
Vickers, Sons, and Maxim, Limited, at w-in- 
Furness, went out from Chatham on the 23rd inst. for 
another three hours’ full-speed trial. The results were 
as follow: Draught of water forward 5 ft. 2? in., aft 
8 ft. 44 in. ; 8 of ship, 30.403 knots; steam pressure 
in boilers, 220 lb. per square inch ; air pressure in stoke- 
holds, 4.0 in. ; vacuum in condensers, 23.4 in. starboard, 
23.2 port; revolutions per minute, 395.7 starboard, 
392.2 port ; mean indicated horse-power, 3314 starboard, 
3345 port—total 6659. The contract stipulated for a 
— of 30 knots, with 6000 indicated horse-power. 

ieutenant W. F. Blunt, of the Medway Dockyard 
Reserve, was in command during the trial. 


Messrs. Robert Duncan and Oo., Limited, Port Glasgow, 
launched on the 23rd inst. a spar-deck steel screw steamer, 
built to the order of Messrs. Raeburn and Verel, of 
Glasgow, but subsequently transferred to Messrs. H. and 
W. Nelson, of Liverpool, for their fast-increasing fieet of 
cattle-carrying steamers which ply between Liverpool and 
South America. The dimensions are: 376 ft. by 48 ft. b: 
29 ft. moulded, having two completely laid decks, wit 
poop, bridge, and forecastle, accommodation for captain 
and officers being in houses erected on top of bridge, for 
crew in forecastle, and cattlemen in poop. There are six 
steel bulkheads dividing the different holds, and the 
bottom is divided into several ballast tanks capable of 
containing about 1000 tons of water ballast. ain and 
*tween decks will be fitted throughout for carrying large 
numbers of live cattle and sheep, while the holds will be 
fitted with an extensive refrigerating installation for pre- 
serving in a frozen state a great quantity of carcases. The 
deadweight is 6500 tons, and the cubic capacity about 
380,000 ft. The machinery, which is by Messrs. Rankine 
and Blackmore, Greenock, will be of the triple-expansion 
type, having cylinders 26 in., 42 in., and 69 in. in dia- 
meter by 48 in. stroke, with three boilers, 14 ft. 3in. by 
10 ft. 6 n., and of 160 1b. working pressure. The vessel 
was named Highland Laird. 


On fab i the 24th inst., the s.s. Sirdar, built by 
yn 








Messrs. the e Iron Ship Building Company, Limited, 
for Messrs. the Red ‘‘R” Steamship Company, Limited, 
of Newcastle-on-Tyne, went to sea for her trial trip. 
This vessel is specially arranged and fitted up for the 
carrying of grain. The machinery, which has , Foe sup- 
plied by the Walisend Slipway and Engineering Com- 
pany, Limited, worked very smoothly, and gave every 
satisfaction, a speed of 11 knots being attained. 


The Austrian first-class torpedo-boat Kigyo was launched 
on Wednesday, the 25th inst., at the works of the builders 
—Messrs. Yarrow and Co., Limited, Poplar. This vessel 
is 152 ft. 6in. in length by a beam of 15 ft. 3in., and is 
one of four similar vessels ordered from the same firm for 
the Austrian Navy. 








THE INSTITUTION OF MECHANICAL ENGINEERS.—The In- 
stitution of Mechanical Engineers has now definitel 
moved into its new quarters at Storey’s Gate, St. James's 
Park, Westminster, S.W., to which all communications 
should be addressed. 

RuopestAN Raiiways.—In his paper at the Society of 
Arts on Tuesday, Mr. William Fischer Wilkinson, who 
spent the greater part of 1898 in travelling about the 
country, said that the present terminus of the Cape line 
is Buluwayo, but it is not likely to be so long. The 
survey to Gwelo (110 miles) has = Me’ been nen, & and 
the line may be expected to be built in 1899. From 
Gwelo to the shores of Lake Tanganyika, a distance of 
800 miles, the route is still uncertain, but an expedition 
was sent north last autumn to make a preliminary sur- 
vey. The line will probably through the Mavain 
and Sinanombi or Sebakwe gold belts, and tap the ex- 
tensive coalfield that lies away north towards Mafunga- 
busi, crossing the Zambesi River where it narrows at the 

riba Gorge, or at a point lower down the river, and 
nearer to the Portuguese boundary. When the railwa 
reaches the southern shore of Lake Tanganyika, it will 
have arrived at the northern boundary of Rhodesia. 
From this point there are 400 miles of waterway to the 
northern end of the lake, which will be within compara- 
tively easy reach of Uganda and its railway communica- 
tions with Mombasa. The distance from the northern 
shore of Tanganyika to Khartoum is approximately 1500 
miles, of which a considerable portion will be waterway. 
Another line that has been proposed is from Buluwayo 
to the Victoria Falls, a distance as the crow flies of about 
250 miles, which line, besides ripe on | into easy reach 
one of the wonders of the world, which electricians are 
already anxious to make use of, will assist the develop- 
ment of the northern coalfield at Wankie and of the 
teak forests of the Gwaai Valley. A branch line from 
Buluwayo to the Gwanda district, about 100 miles south- 
east of Buluwayo, is also beng surveyed. In Mashona- 
land a railway line connects Umtali with the coast, and, 
connection will soon be made with Salisbury, 
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BOILER FLUE DRILLING MACHINE. 

THE machine, as shown in the annexed illustration, 
has been specially designed and provisionally pro- 
tected by Messrs. Victor Coates and Co., Limited, 
of Belfast, for drilling the flue joints of Lancashire 
and Cornish boilers in a vertical position, so as to 
insure a perfectly true hole through the three 
thicknesses of plate, namely, the two flanges and 
the caulking ring, which, when together, form what 
is commonly known as the Adamson’s joint. The 
chief feature of this machine is that when two flue 
rings and the caulking ring are fixed together for 
drilling, instead of being held at one end by a universal 
chuck, as is customary with the ordinary machine, 
they are caught in the centre by the turned flanges, 
the two outer ends being allowed to revolve free. As 
this is the joint on which the drills are to operate, 
and this joint is revolved by the pitch gear attached 
to the universal chuck plate, it can be easily seen 
that the rivet holes must be naturally truer than by 
any other arrangement. 

With a view of carrying out this work with the 
greatest despatch, four drills are arranged to operate 
simultaneously. These are carried by two ms 
which can be travelled in and out at will, towards 
and from the centre of the machine, for drilling the 
various diameters of flues, and for placing the rings 
in the machine, and for removing them. The drills 
are specially designed to run at a high speed, being 
fitted with water service, and are so compact that the 
shortest flue rings can be drilled ; they are adjustable 
by hand for the various pitches. It is worthy of note 
that the floor space occupied is only 9 ft. square, the 
total height above the ground being only 4 ft. 

We are informed that, owing to automatic arrange- 
ments which are adopted wherever possible, one joint 
can be drilled per hour. The number of these joints 
in a Lancashire boiler 30 ft. by 8 ft. for 120 lb. are, 
as a rule, about 18; so that the capabilities of this 
compact little machine can easily be seen. 








SEA ENCROACHMENT AND CASE 
GROYNES. 

For centuries past engineers have been endeavour- 
ing to arrest the encroachments of the sea all round 
these coasts, and yet no one seems to have thought of 
building up a beach which should lie at the correct 
surface of repose, and that such beach should be 
formed by the constructive energies of the sea itself. 
Walls, high groynes, arming, pavements, aprons, 
sheet-piling, &c., we have seen, and in the construc- 
tion of these defences the faults of one generation 
have been systematically followed and copied by its 
successor. Scours are created by these extensive and 
costly erections near high-water, and in most cases 
actual damage is occasioned. For example, very 
often with high groynes we notice a great filling up 
on one side and a complete denudation of the beach 
on the other; the waves in a storm are led up to this 
deep side of the groyne in the form, so to speak, of a 
tongue of water which licks or scoops out the cliff or 
wall. 

With the groyne invented and patented by Mr. 
Edward Case, of the Hall, Dymchurch, Kent, all this is 
changed. The groynes in this system commence where 
the old-fashioned high groynes left off, viz., about mean 
sea level, and are thence carried in straight lines down 
to the low-water mark. As there is no pile-driving, 
and no plant of any kind is required, the construc- 
tion is both rapid and economical. A few planks from 
24 in. to 3 in. in thickness, a little concrete, and a 
small gang of intelligent workmen are required ; and 
to give some idea of the marvellous rapidity of the 
work it may be mentioned that at New Romney 
last year eleven of these groynes, each 420 ft. long, 
were put down in twelve days; whilst at Dymchurch 
one groyne 650 ft. long was put down in a single tide! 

The groynes, being of slight construction, are in- 
variably very low in the first instance, not more than 
18 in. to 30 in. being allowed to show above the 
shore level, their object being to check the lateral 
currents of the flow and ebb tides and induce the 
under currents to work up material towards the 
shore. As soon as this is effected fresh planks are 
introduced, and the shore is thus gradually built up 
till the elliptical section desired, and laid down, is 
attained. Then when thw sections are all correct, 
and the beach filled in between the groynes, the sur- 
face will be one of repose and will not alter. 

Occasionally, in the first set of winter storms, a few 
uprights and planks may be lost, but the repairs are 
so easily executed and at such trifling cost that the 
upkeep is hardly a factor worthy of consideration, 
and, after the first winter, it is extremely rare for 
any damage to take place. It is superfluous to point 
out that with the absence of expensive plant, the 
great — of time and labour, and the extreme 
simplicity of construction, there must also be a corre- 
sponding saving of money, and that very great and 
asting results may be obtained at a comparatively 
trifling expenditure. 





“BOILER FLUE DRILLING MACHINE. 
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One important feature in the Case system is that the 
mighty power of the sea is utilised, and is always 
working towards the attainment of the one object, 
viz., the building up of the beach to the required 
form, which experience has shown to be the only 
correct one. In the diagram, Fig. 1, page 111, which 
is drawn to an exaggerated scale, the effect of the 
high groyne, i.e., any groyne commencing above high- 
water mark of ordinary spring tides—whatever its 
height above the shore level—is compared with that 
brought about by the use of the low Case groynes. 
The scoured level on the leeward side of a high groyne 
is shown by the line A. The level of the unnatural 
accession of travelling beach on the windward side 
is shown by B, while C represents the level of the 
shore, with the foreshore lying at its natural elliptical 
inclination, or angle of repose. 

The object aimed at in the construction of the Case 
roynes is to utilise the destructive forces of the sea 
or constructive purposes, in such a way that no scour 

is caused, and that by their gradual action, the fore- 
shore is built up so as to lie at its natural elliptical 
inclination. 

In constructing these groynes holes are dug in the 
shore in line of the —— groyne, and uprights or 
piles are placed vertically in them, usually 7 ft. 6 in. 
apart from centre to centre, the depth of the holes 





varying according to the nature of the foundation. 
The uprights, which consist of pairs of 7 in. by 24 in. 
battens bolted together (Figs. 2 and 3, page 111) with 
distance pieces at the top and sole or key pieces 


|about 18 in. wo 3 at the bottom, having been placed 


in position, the holes are filled with concrete tipped 
in and well trodden down. This mass of concrete, 
when set, holds the upright firmly in position. 

The planking, also 7 in. by 24 in., previously cut 
into 7 ft. 6 in. lengths, is next inserted horizontally 
between the pairs of uprights (Fig. 4) and temporarily 
but securely held by a 5-in. spike, which is easily 
drawn when it is necessary to add or remove planks. A 
narrow trench is cut between the uprights to insert 
the first two or three planks below the level of the 
shore ; this being necessary to prevent a flow of water 
beneath the lowest plank. The groynes are stepped 
in such a manner as to follow the calculated and per- 
manent inclination of the shore. As the sand or beac 
accumulates fresh planks are added, and, when the 
groynes are buried, if it is necessary to still further 
raise the level of the shore, similar uprights are bolted 
to the planks and the process of inserting the hori- 
zontal planks is continued as before. In this case, as 
the original groyne is buried, and therefore secure, no 
additional concrete is required, the new set of uprights 
being securely held to the buried groyne by the bolts. 
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No plant is required in carrying out the work, and 
all the timber is of one scantling. 

Care and experience are required in adjusting the 
Peking —epemeny during the first winter—as the 
evel of the foreshore will constantly vary during the 
time the sea is building it up to its natural and per- 
manent inclination of repose. Observations and 
careful calculations continued over a long period 
of time have enabled Mr. Case to construct tables 
showing the inclination of repose and the elliptical 
curve necessary for the average foreshore, accord- 
ing to the various ranges of tide. By means of 
these tables an expert in the system is enabled 4 
define accurately the form which such a foreshore will 
assume when properly groyned, and to lay out the 
curve accordingly. 

At Dymchurch (Fig. 4) may be seen four miles of valu- 
able sea-wall which a few years ago was in the gravest | 
condition of danger ; a sea-wall, moreover, protecting | 
some 50,000 acres of Romney Marsh and other valu- 
able lands, completely safeguarded by 100 of these | 
slender low groynes stretching out to low-water mark. 
Where formerly no beach existed there is now an | 








5. 


accumulation of hundreds of thousands of tons of 
sand and shingle, in many places over 8 ft. in depth ; 
low-water mark has been driven back 400 ft., and the 
toe of the sea-wall is completely saved from the 
violence of the waves. 

In addition to Dymchurch, the system has been suc- 
cessfully applied at Worthing, New Romney, East- 
bourne, Deal, Folkestone, Westgate-on-Sea, Bishop- 
stone, Southwold, Lowestoft, Horsey, Mundesley, 
Sidestrand, Cromer, Sheringham, and Holme (tee 
map, Fig. 5); Midelkerke and Mariakerke in Bel- 
gium ; and so well has it answered or the east and 
south-east coasts that it is intended to apply it im- 
mediately in several other places. Successful work 
has also been carried out at Blackpool and Borth, 
on the west coast, and the trustees of the Glenbeigh 
Estate have, on the recommendation of their engineer, 
decided to use the groynes on the Rossbegh foreshore, 
where protective measures are urgently needed. 

For the protection of valuable agricultural land, 
such as that to be found between Flamborough Head 
and Spurn Point on the Yorkshire coast ; for the 
safeguarding valuable sea-walls such as the Dym- 
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church wall, or for the protection of esplanades such 
as those at Youghal and Herne Bay, or for places 
like Glenbeigh or Killiney, where no adequate pro- 
tection of any kind exists ; for all these types of shores 
and many others, experience appears to point to the 
Case groynes as being not only the cheapest but the 
most effectual means of protection. 

We give, in Figs. 6 and 7, page 114, two views 
illustrating the wer of the Case groynes in 
dealing with swills or cuttings formed by the 
currents parallel to the shore. The upper view 
shows that opposite the Lighthouse Hills, Cromer, 
on October 29, 1897; there was a large sandbank 
near low-water mark and a deep ‘‘swill” higher 
up the shore—a condition of things which had long 
existed. In one month the groyning had been com- 
pleted and the sand was driven up from the bank into 
the swill. The great November gale completed the 
work of filling in more rapidly than would otherwise 
have been the case, and the lower illustration shows 
the ultimate and completely satisfactory result. 

To show the difference of the requirements of the 
pile-driven groynes and the Case groynes, we give two 
illustrations (Figs. 8 and 9), one showing the Ross- 
begh shore where three heavy groynes are being con- 
structed, and the other a gang of men working at 
Dymchurch. At Rossbegh, the pretty little seaside 
resort on the southern shores of Dingle Bay, co. 
Kerry, the sea has been making steadily increasing 
inroads, and there is the likelihood that, in the near 
future, the foreshore may be entirely destroyed, unless 
some means are taken to prevent further encroach- 
ment. At the point nearest the bathing lodges, where 
the greatest danger existed, three powerful slanting 
groynes were constructed in the early months of last 
_ (Fig. 8), and, so far, the work has stood well and 

as answered its purpose ; many hundreds of tons of 
beach having accumulated, and the cliffs, which were 
formerly torn down by every high tide, being now 
practically untouched by the waves. These heavy 
groynes have doubtless effected their purpose tem- 
= and they were necessary if the cliffs and, 
ater on, the lodges themselves were to be saved 
from immediate destruction; but now a new danger 
appears, for the sea, checked at the point most 
seriously threatened, is showing unmistakable signs 
of attacking with additional force that portion of the 
foreshore which is adjacent to the part now protected. 

Some idea of the rapidity of the encroachment may 
be gathered from the fact that since the Ordnance 
Survey in 1842, the high-water mark has been driven 
inland a distance varying from 700 ft. to 800 ft., and 
over 80 acres of land, which were formerly growing 
crops, are now under water at every tide. Indeed, 
unless some further permanent protective measures 
are taken without delay, there is but little doubt 
but that in the near future, the sea will make a clean 
breach through the shifting shingle bank and soft 
bog stuff beneath it, and then over 1000 acres, com- 
prising the In-take, which Lord Headley took from 
the sea in 1820, and the extensive rabbit warren will 
be permanently cut off from the mainland, and the 
estate will also lose much valuable land, together with 
the houses, timber, &c. A sea-wall for the foreshore is 
out of the question, as the cost, estimated by Mr. R. 
G. Allanson Winn in his Preliminary Report, dated 
February, 1898, would be from 25,000/. to 30,000/. 
Earlv in November, Mr. Case personally inspected 
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the Rossbegh shore, and as soon as the sections, plans, 
&c., have been taken by his engineer the work will 
be commenced ; it is noteworthy that the efficacy 
of Mr. Case’s system will be first put to the test in 
Ireland, on this stormy and dangerous Kerry coast. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A = business was done 
in the pig-iron warrant market last Thursday forenoon, 
and prices were very strong in sympathy with the buoy- 
ancy of copper and tin. Some fresh outside buying was 
reported, and hematite iron jumped 11d., Scotch 94d., 
and Cleveland 54d. per ton. Some 25,000 tons of iron 
were sold. The market was irregular in the afternoon. 
At one time Scotch iron was forced back to 52s. 8d. 

ar ton, but it rose again to 53s. r ton, with 
Capen at that price at the close, or ya. down from 
the mid-day finish. Cleveland iron rose other 3d. 
per ton. London was reported to be buying. The 
settlement prices were: Scotch iron, 53s. per ton ; Cleve- 
land, 47s. 6d. ; Cumberland and Middlesbrough hematite 
iron, 58s. 104d. and 56s. 6d. per ton. At Friday’s fore- 
noon session of the market 30,000 tons of iron were dealt 
in, and prices were very firm. The best were not main- 
tained to the last ; still, on the day Scotch rose 1d. per 
ton, while Cleveland lost 3d. per ton. The market was 
excited and irregular in the afternoon, especially for 
Scotch iron, and the cash price opened at 52s. 10d. per ton 
or 3d. down from the forenoon close, but suddenly jump 
up to 53s. 64d. per ton, at which the market closed, being 
a gain on the day of 6d. per ton. The sales of all kinds 
amounted to 35,000 tons. At the close the settlement 
prices were: 53s. 6d., 47s. 74d., 60s. 14d., and 57s. 6d. 
per ton. Monday’s market was strong in the forenoon 
on the cables as to the great activity in the iron and steel 
trades of America. Scotch rose 7d. per ton, Cleveland 
5d., and hematite iron 8d. per ton. Some 30,000 tons 
changed hands. In the afternoon the market was very 
much animated. Scotch touched 54s. 74d. cash per ton, 
but reacted 3d. per ton, which left the gain on the day 
at 10d. per ton, which was the smartest rise for a long 
time. Other 30,000 tons changed hands. Thesettlement 
quotations were 54s. 44d. per ton, 48s. 44d., 60s. 74d., 
and 57s. 6d. per ton. Tuesday’s market was active in the 
forenoon, when the public were free buyers. About 30,000 
tons were dealt in, and prices were strong. Scotch rose 
4d. per ton, Cleveland 1d., and hematite iron 34d. per ton. 
The market was very strong in the afternoon, and Scotch 
left off 7d. per ton upon the day at 55s, sellers, Cleveland 
3d. up, and Seanhite iron 2d. per ton up. Other 25,000 
tons were included in the sales. At the close the settle- 
ment prices were 5ds., 48s. 74d., 60s. 9d., and 58s, 3d. 
per ton. At the forenoon session of the market to-da 
some 20,000 tonsof iron changed hands. Scotch rose 14d. 
per ton, and Cleveland gave way 3d. per ton. In the after- 
noon the market was irregular. Scotch fluctuated between 
55s. 14d. and 54s. 64d., closing at 54s. 9d. per ton sellers, 
or 44d. down from the forenoon’s close, and the sales 
amounted to 25,000 tons. The settlement prices were 
54s. 9d., 48s. 3d., 60s. 6d., and 58s. 3d. per ton. 
The following are the current quotations for No. 1 
makers’ iron: Clyde, 61s. per ton; Gartsherrie and 
Calder, 61s. 6d.; Summerlee, 63s. ; Coltness, 633.— 
the foregoing all ship at Glasgow. Last week’s 
shipments from all Scotch ports amounted to 4142 
tons, as compared with 4264 tons in the corre- 
sponding week of last year. They included 150 tons for 
South America, 195 tons for Australia, 190 tons for Ger- 
many, 120 tons for Holland, 290 tons for Spain and 
Portugal, smaller —— to other countries and 2953 
tons coastwise. The trade continues to be in a par- 
ticularly healthy condition. Consumers in all depart- 
ments, in face of the advance in the price of warrants, con- 
tinued to buy freely. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 314,422 
tons yesterday afternoon, as compared with 315,102 
tons yesterday week, thus showing for the past week 
a decrease amounting to 680 tons. The number of 
furnaces in blast now stand at 82, but one has been 
withdrawn at the Eglinton Iron Works, Ayrshire. A 
year ago there were 82 blowing. Four basic furnaces 
are blowing, 48 are making hematite iron, and 30 are 
making ordinary iron, 


Malleable Iron and Steel Trades.—An all-round advance 
of 5s. per ton has been made by the Scotch steel.makers, 
Ship-plates command 7/. per ton easily, and are said to 
have been done at as high as 7/. 5s. Angles are quoted 
at 6/. 12s. 6d. per ton, and boiler-plates at 8/. per ton. 
Compared with the prices going during the past few 
years these quotations show a very material advance. In 
1895 steel es were sold at as low as 4l. 17s. 6d. 
per ton, and angle-bars at 4/. 7s. 6d. per ton, and 
since then prices have fluctuated, but generally they 
have gone upwards. It must not be concluded that 
the difference of 2/. 7s. 6d., between 4/. 17s. 6d. and 
7l. 5s. per ton, is all profit. The working costs were 
very greatly increased during the past year, and the 
prices of raw or crude iron and coal have very greatly 
increased also. The prices of finished iron have also 
increased very materially. 

Sulphate of Ammonia.—This commodity is very firm, 
the spot price being 10/. 12s. 6d. per ton f.o.b., Leith and 
f.a.s. Glasgow, business having been done at these figures, 
Several transactions have also taken place at 10/. 10s. per 
ton for delivery up till June, and further business at those 
rates has been refused. 


Glasgow Copper Market.—Copper rose other 30s. per 
ton last Thursday forenoon, and 100 tons were bought. 
In the afternoon 25 tons changed hands, and prices gave 
way 13s. 9d., the price in London not coming up to Glas 





gow’s forenoon level. Nothing was done on Friday fore- 
noon, but the price advanced 17s. 6d. per ton. One lot 
of 25 tons was sold in the afternoon, but the price 
dropped 10s. per ton. On Monday forenoon some 400 tons 
of copper changed hands, and the price “ge way ls. 3d. 
per ton. In the afternoon 50 tons were sold, and the price 
rose 33s. 9d. per ton. The 400 tons sold in the forenoon 
was held for a short time, the original price being 
431. per ton. Copper went up other 10s. per ton yester- 
day forenoon, and at the afternoon market 2s. 6d. per 
ton more. The sales for the day were some 300 tons. 
At the forenoon market to-day 100 tons were bought, and 


the price made lls. 3d. per ton. The price gave way | Ww 


83. 9d. per ton in the afternoon, without any business 
being done. 


Scottish Iron Trade Conciliation Board.—The second 
annual meeting of the Scottish Iron Trade Conciliation 
and Arbitration Board was held in Glasgow yesterday. 
Mr. James Riley, of the Glasgow Iron and Steel Com- 

ny, the president of the board, was in the chair, and 

ir James Bell, Bart., the arbiter, was present. Sir 
James Bell was unanimously re-elected arbiter; Mr. 
Riley, president ; Mr. T. Mincher, vice-president ; Messrs. 
Wylie and Marr, treasurers; Messrs. M’Laren and 
M’Guckian, auditors; Mr. J. Cronin, secretary for the 
operatives; and Mr. J. C. Bishop, secretary for the 
employers. 

Institution of Engineers and Shipbuilders.—The fourth 
general meeting of the forty-second session of this Institu- 
tion was held last night—Mr. George Russell, president, 
in the chair. The discussion on Mr. A. E. Shute’s paper 
was continued and closed. It began with two written 
communications read by the secretary; Mr. Robert T. 
Napier also spoke; and then the author read his reply. 
He was awarded a very cordial vote of thanks for his 
paper. Mr. Arnot’s paper on ‘‘ Meters and Systems of 
Charging for Electric Energy” was taken next, and the 
speakers included Mr. Robert Caird and Mr. H. A. Mavor. 
In the absence of the author there was no reply. The 
secretary also read a written communication upon it. 
The discussion on Professor Biles’s paper on ‘* M. Tcheby- 
choff’s Formula” was taken next in order. Mr. Robert 
Caird opened the discussion, and he concluded by saying 
that nothing was to be gained by adopting the formula, 
which was, however, an extremely interesting curiosity. 
Mr. Luke made an interesting speech in the discussion ; 
and Mr. Purves and Mr. Jack also spoke to some point 
on the subject of the paper. Mr. John Thom gave a 
verbal and fully illustrated communication on some 
‘*Four-crank Engines and their Auxiliaries,” which he 
has lately designed and got into work in vessels now at 
sea, or arty to go to sea. It will be printed, and be 
brought up for discussion at next meeting. 


James Watt's Birthday.—As usual, the Greenock Philo- 
sophical Society had a Watt Anniversary Lecture last 
Friday night, the lecturer being Sir N. Barnaby, who 
chose as his subject ‘‘Steam Speeds at Sea.” It was 
exceedingly interesting. On the following night the 
anniversary dinner took place in the Windsor Hotel, 
Gl w, when there was some excellent speaking. The 
Edinburgh Watt Club also had a dinner on Saturday 
evening, which was presided over by Mr. T. Proudfoot, 
— who proposed the toast of ‘‘The Memory of 

att.” 

Institution of Civil Engineers—Glasgow Association of 
Students.--The third general meeting of the session of 
this Association was held on Monday night in the Insti- 
tution rooms—Mr. A. B. M‘Donald, president, in the 
chair—when Mr. William Arnot, C.E., read a paper on 
= a of Distribution for Electric Traction.” The 
author of the paper described the various systems adopted 
and proposed for the distribution of energy for electric 
traction—viz., overhead, amp conduit, surface-contact 
third-rail, and batteries. e also brought forward the 
several recommendations and objections to each system, 
and dealt with the leakage regulations of the Board of 
Trade. A discussion followed thereafter. The usual 
votes of thanks terminated the proceedings. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Chamber of Commerce.—The report of the council 
of the Sheffield Chamber of Commerce and Manufacturers 
to be presented to the members at their annual meeting 
on Friday, called special attention to the Workmen’s 
Compensation Act. Before it came into operation the 
council endeavoured to form a mutual society for the 

rotection of members, if adhesions to the extent of 

,000,0007. per annum in wages were given in. When the 
time expired, adhesions to the extent of 815,000/. per 
annum only in wages had come in, and the proposal to 
found a mutual association could not be carried out. 
The Ocean Accident and Guarantee Company had a; 
to take over the whole of the risks of those who were willing 
to join a mutual association for one year at the rates men- 
tioned in the council’s circular, and their offer was acce 
ted. The insurance company had loyally carried out the 
arrangements which were made, and, the council believed, 
had been prompt in settling claims, and had protected 
the interests of the members of the Chamber with prac- 
tically no friction whatever. The report also called 
attention to the anxiety felt by the Government, in the 
early part of the year, lest they should not be able to 
obtain from the Sheffield armour-plate manufacturers 
such supplies as they might require. Inquiries were 
made, and satisfactory assurances were given to the 
Government, not only of the ability of Sheffield to com- 
ply with all the demands upon it in this direction, but 
that the manufacturers were ready, at any time, to 
change their system of manufacture, and to provide the 


- ' necessary machinery, at great cost to themselves, so as to 





keep this country in the forefront in defensive appliances 
for her Navy. 


Sheficld Corporation v. Chamber of Commerce.—A 
somewhat singular conflict has arisen between the Shef- 
field Corporation and the local Chamber of Commerce. 
At the beginning of this year the Corporation took over 
the entire undertaking of the Electric Light Company, 
with the intention of greatly extending their means of 

roduction, and of eupplying not only electricity for 
ighting purposes, bus also for manufacturing uses. The 
General Power Distributing Company are promoting a 
Bill in Parliament to enable them to establish works at 
arsop, and to invade Sheffield, Nottingham, and 
many other places. The Sheffield Corporation are, in 
conjunction with other towns, strenuously opposing the 
Bill; but, singular to say, the Council of the Chamber of 
Commerce have petitioned in favour of it on the ground 
that competition will be to their interest from a manufac- 
turers’ point of view. 

Activity in Shipbuilding.—Messrs. Vickers, Sons, and 

xim have now in hand at their works, Barrow, Ad- 
miralty orders representing over 63,000 tons of shipping, 
and including one battleship, H.M.S. Vengeance, four 
first-class cruisers, and other minor work. They have 
also in hand a_ Japanese battleship of 15,000 tons; a 
Pacific Steam Navigation Company’s steamer of 7000 
tons; two British and African Company’s steamers of 
5000 tons each; and a Clan Line steamer of the turret- 
decked type of 7000 tons ; a steam yacht for Sir William 
Wills, and other lesser ‘orders. It is expected that the 
tonnage launched at Barrow this year will be far above 
the record, and there is every prospect of continued 
activity in shipbuilding and marine engineering for a 
considerable time to come. 

Steel and Iron Trades.—Manufacturers of all classes of 
steel are full of work, but complaints are being heard of 
reduction in profits. The cost of material has gone up so 
comme od and by such small sums that they have not 

n able to obtain any commensurate increase for their 
products. An advance of 5s. to 10s. per ton on raw 
material gives them fair opportunity for asking more 
than their customers; but when, as now, small advances 
go on for months, although amounting in the aggregate 
to a large figure, they have not the same good reason with 
which to appeal to consumers for higher prices. The iron 
and steel foundries are extremely busy, and as one manu- 
facturer remarked, ‘‘ There is any amount of work to be 
got.” The castings are for marine, locomotive, electrical, 
and similar purposes, and judging by the inquiries now 
in the market there is plenty to be done for some time 
ahead. Since the year opened some very large orders 
have come into the city for files, both hand and machine- 
made. Towardsthe end of the year business quieted down 
somewhat, but prospects are now distinctly encouraging. 
The tool trade, both in the heavy and light branches, is 
well employed, and an improvement is going on in the 
cutlery, plate, and some other light branches. 


South Yorkshire Coal Trade.—The coal trade in this 
district continues to be fairly brisk, the pits on the whole 
working well, while stocks are very light. The demand 
for all classes of steam coal is still brisk, the railways 
taking a full tonnage. A good inland demand exists, but 
shipments from the Humber ports have been considerably 
delayed by the recent rough weather. The demand for 
house coal, owing to the more seasonable weather, is some- 
what brisker, while coke at present values is readily 
bought, causing a scarcity in small coals and slacks, 
Prices are firm with an upward tendency. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, and several strange 
faces were amongst those present. The market was 
strong, but considerably excited, and the amount of 
business actually done was not ~~ large. Speculative 
operations in warrants were blamed for interfering with 
legitimate business, and there is no doubt some truth in 
the allegation. At the same time, however, it was 
generally agreed that the present prosperous state of the 
iron trade justified quotations similar to those ruling. 
Some of the genuine pig-iron buyers hesitated to pay the 
enhanced rates, and they held off, as is pretty generally 
the case when quotations advance rapidly. No. 3 g.m.b. 
Cleveland pig iron was put at 48s, 6d. for prompt f.o.b. 
delivery, and transactions were recorded at that price. 
It was difficult to find a seller who would listen to any 
offer of less. The other qualities of Cleveland oft 
were also firm. No. 1 was 50s.; No. 4 foundry, 47s. 6d. ; 
and grey forge, mottled, and white all about 46s 
Middlesbrough warrants opened at 48s. 6d., and closed 
strong at 48s. 7d. cash buyers. East coast hematite 
pig iron was in very request, and there were 
plenty of buyers at 59s. for early delivery of mixed 
numbers at which figure business was done, but several 
makers quoted 60s. Spanish ore was rather quiet. 
Rubio was 15s. 3d. to 15s. 6d. ex-ship Tees, and freights 
Bilbao-Middlesbrough were from 63. There was no- 
thing doing in Middlesbrough hematite warrants. To- 
day the market was rather easier, owing to slight decline 
in warrants, but quotations for makers’ iron were prac- 
tically unaltered. Middlesbrough warrants opened at 
48s. 5d., and eased by the close to 48s. 24d. cash buyers. 
Manufactured Iron and Steel.—These two branches of 
the staple industry continue to flourish. The various 
beeen a a very busy appearance, and most firms 
are well booked up with orders. Prices all round have & 
decided upward tendency, but the only quotable change 
is in plates: Steel ship-plates are up to 7/., and 8 
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boiler-plates, 8/., both less the usual discount, and buyers 
have i content with delivery a good way ahead. 


Bell Brothers, Limited.—Bell Brothers, Limited, Mid- 
dlesbrough, has been incorporated with a share capital 
of 1,000,0002. The company is formed to acquire, ex- 
tend, and carry on as a going concern the business of 
ironmasters, coalowners, coke manufacturers, ironstone 
owners, limestone owners, and firebrick manufacturers 
carried on by Bell Brothers, Middlesbreugh-on-Tees. 
The directors, with Sir Lowthian Bell, Bart., as chair- 
man, are: Arthur J. Dorman, vice-chairman, Hugh 
Bell, Walter Johnson, C. Lowthian Bell, Alexander S. 
Hay, Maurice L. Bell, and Charles Dorman. 


Consett Iron Company, Limited.—The directors of the 
Consett Iron Company, Limi have resolved to pay 
an interim dividend of 11s. per share on the ordinary 
shares, and 4s, per share on the 8 per cent. preference 
shares on the 15th prox., to members registered in the 
company’s books on the 4th prox. An interim dividend 
of 3s. 9d. per share will also be paid to the members of 
the Consett Spanish Ore Company, Limited. 

Coal and Coke.—Coal generally is strong, and most of 
the collieries are well booked ahead. Unscreened bunkers 
are at 8s. 9d. to 93. Coke is in excellent demand, and 
good blast-furnace qualities are about 15s. 6d. delivered 
here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Last week’s shipments of steam coal were 
extremely large, amounting to 410,000 tons. Prices have 
ruled firm, the best steam coal making 13s. 9d. to 14s. 6d. 
per ton, while secondary qualities have realised 12s. to 
12s. 9d. per ton. Household coal has shown little change ; 
No. 3 Rhondda large has made 12s. 6d. to 13s. per ton. 
Quotations for coke have remained at about their former 
level ; foundry qualities have made 19s. to 20s., and fur- 
nace ditto 16s. 6d. to 17s. 6d. per ton. 


Pencoed.—A number of gentlemen from Neath have 
amen a opening out a colliery at Heolycyw, near 
Pencoed. 


Water-Tube Boilers.—The first water-tube builers made 
at Devonport were those of the Thornycroft type for 
the cruiser Proserpine. The results of trials were so 
satisfactory that the Lords of the Admiralty gave Key- 
ham an order for a set of Belleville water-tube boilers 
for the sloop Rosario, and the preliminary trials of these 
boilers have been so encouraging that an order for another 
set of the same type has now been given for the Sheerness 
sloop Vestal. he Lords of the Admiralty have also 
given an order for the manufacture of two sets of water- 
tube boilers of the Normand type. New machinery 
necessary for the construction of this type of boiler is to 
be at once obtained, so that the work may be commenced 
in April. These Normand boilers are intended for two 
first-class torpedo-boats of the Devonport flotilla. 


Cruiser Engines.—The Lords of the Admiralty have 
accepted a tender of Messrs. Humphrys and Tennant 
for the supply of the machine or a fast first-class 
cruiser to be built at Pembroke k. The engines are 
to indicate not less than 30,000 horse-power, and they 
will be the largest which the contractors have ever been 
called upon to supply. 


South Wales Tramways.—The number of tramway 
passengers conveyed last year in Cardiff was 13,044,793 ; 
in Newport, 2,595,360 ; and in Swansea, 2,617,987. The 
gross receipts were: Cardiff, 59,782/.; Newport, 11,3191. ; 
and Swansea, 14,9407. 

Patent Fuel.—Acting on instructions from the Lords 
of the Admiralty, a committee of experts visited Swansea 
on Thursday with the view of making investigations into 
the desirability of using patent fuel for naval — 
The experts were Mr. J..A. Smith, inspector of ma- 
chinery, of the Engineering Department of the Admiralty; 
Mr. W. Weston, Admiralty chemist; Mr. H. J. Coad, 
engineer; and the resident Admiralty coal inspector. 
They visited the Pacific, Atlantic, Graigola, and Vivian’s 
Works, and made an examination of the mode of manu- 
facture. It was intimated that the Lords of the Admi- 
ralty are considering a proposal to largely use patent fuel 
for coaling ships at foreign stations, and that the object 
of the visit was to secure information relating to the capa- 
bilities of the Swansea works for manufacturing fuel, its 
quality, and the methods of manufacture. The Com- 
missioners were informed that at present the local works 
were producing from 2500 to 2600 tons per day, but that 
when they are in full swing 3000 tons per 7 de can be 
turned out. It was intimated by the visitors that in the 
event of patent fuel being used, that emitting the mini- 
mum quantity of smoke would he preferred. 


South Wales Iron-Making.—The Tredegar Iron and 
Coal Company, Limited, has decided to put another 
furnace into blast immediately. It is the intention of the 
Tredegar Company, by the use of specially selected coke 
of great purity, and the best Spanish ores, to produce 
hematite pig iron of an exceptionally high grade. 

The Swansea Valley.—The collieries in this valley have 
been generally busy. For the first time for the last six 
months the supply of steel bar has, however, exceeded 
the demand. The tinplate mills are not fully active, 
although some are better employed than others, 








PLANING Macuines ror Essen.—The Betts Machine 
mpany, of Wilmington, Delaware, is shipping three 
large i machines to the Krupp Works at Essen. 
The shipment is being made by the Pennsylvania Rail- 


Eiovat? Hoboken, and thence by the North German 








MISCELLANEA. 
A curious fact is noted by M. Maurain in the Journal 


de Physique. He states the careful measurements of the 
intensity of vitation made in different — of the 
—_ : ow this to be greater on islands than on con- 
tinents. 


The Swedish State Railways are now contemplating 
the erection of large central engineering works at Orebro, 
and in this connection their purchase of the Orebro-Trévi 
Railway has again come to the fore. The Government 
will shortly, it is expected, ask for the necessary votes. 


The value of the ~~ gantry used in constructing the 
Oceanic has been so well established that Messrs. Harlan 
and Wolff have ordered a second one from Messrs. 
Fielding and Platt, which will be completed in April 
next. > 

The Russian Government, which is at present directing 
special attention to affairs in Finland, has decided that a 

ussian engineering and industrial school or college shall 
bestarted in that country. The instruction will take place 
- the Russian language, and there is to be a preparatory 
class. 


The traffic receipts for the week ending January 15, on 
33 of the principal lines of the United Kingdom 
amounted to ‘1,534,781/., which was earned on 19,6044 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,488,602/., with 19,1 
miles open. There was thus an increase of 46,1792. in 
the receipts, and an increase of 440? in the mileage. 


It may not be generally known that the canal with 
the largest traffic is the ‘‘St. Mary’s,” in the United 
States, which for 1897 boasted an aggregate traffic of 
18,982,755 tons, whilst the Suez Canal had 7,899,377 tons, 
and the North Sea-Baltic Canal 1,848,458 tons. The 
traffic of the St. Mary Canal has been tripled during the 
last 10 years, whilst that of the Suez Canal has only in- 
creased with some 19 per cent. 


The Lords of the Committee of Council on Education 
have arranged for a series of lectures to be delivered in 
the Lecture Theatre of the South Kensington Museum on 
the following Saturdays, at 3.30 p.m.: January 28 and 
February 4, Dr. Lockyer, M.A., F.R.A.S., ‘‘ Astrono- 
mical Instruments.” February 11 and 18, Mr. J. H. 
Pollen, M.A., ‘‘ Furniture.” February 25 and March 4, 
= William Burton, ‘‘ Pottery.” Admission will be 
ree, 


Mr. H. Bollinckx, the well-known engine-builder of 
Cureghem - Bruxelles, has published a glossary, whic 
should prove extremely useful, of English and French 
technical terms used in mechanical engineering. The 
a, is issued in pamphlet form, and contains several 

undred words. It is, perhaps, likely to be more useful 
to French than to English engineers, as only the English 
terms are classed alphabetically, and hence it is not easy 
to find in the glossary the meaning of a French technical 
term. 


The Labour Protection Association, of 7, Victoria- 
street, S.W., have just published a valuable pamphlet 
which sums up the present state of the law as concerns 
picketing. The decisions in the Allen v. Flood, Leatham 
v. Craig, and Lyons v. Wilkins cases are passed in review, 
and conclusions drawn as to where legal action ends and 
illegality begins. The most important point settled is 
that picketing, except for the limited ape of obtaining 
or communicating information, is i <n, The Associa- 
tion appears to have done much good work in supplying 
free labourers to meet emergencies during the past year. 


A fine suspension bridge is about to be constructed 
across the Niagara Gorge, between Lewiston and Queens- 
ton. The clear span is to be 800 ft., and the stiffening 
trusses are to be spaced at 28 ft. centres. The cables of 
the old Niagara Suspension Bridge, recently dismantled 
and repl by an arched structure, are to employed 
on the new bridge, and it is, perhaps, to the fact that 
these cables were available that the decision to adopt a 
suspension structure is to be attributed. Otherwise the 
— conditions would seem to favour the erection of an 
arch. 


Under the style of the Siam Electricity Company, 
Limited, a company has been formed in Copenhagen, 
with a capital of 33,800/., with option to increase the 
capital to 100,000/. The company has secured a conces- 
sion for all electric undertakings at Bangkok, but the 
capital is principally Danish, and all the gentlemen 
interested in it are Danish. The company has bought 
from an American gentleman his rights at kok, and 
it is intended to extend the operations also to other parts 
of Siam. Messrs. Burmeister and Wain, of Copenhagen, 
and Messrs. Siemens and Halske, of Berlin, will jointly 
supply plant. 


The Board of Trade have now published Major Car- 
dew’s report on the accident at Southampton on Decem- 
ber 21 last, causing the death by electric shock of a jointer 
in the service of Messrs. W. T. Glover and Co., ti 
contractors for the extension of the electric lighting 
system of that town. The accident is attributed, in the 
first place, to the corporation, who put great pressure 
on the contractors to commence supply before the work 
was properly finished; and, secondly, to the fact that in 
order to meet this demand temporary joints were made 
connecting the cores of high-pressure cables at certain 
boxes. One of these temporary joints failed, but was 
mistaken for a low-pressure joint, and the repair was 
accordingly undertaken without cutting off the current. 


In a letter published in the Zimes on Wednesday, Dr. 
C. E. Groves calls attention to the high character of the 
present water supply of London, as evidenced by the 
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typhoid death rate as compared with other towns, many 

of which have a so-called ‘‘ pure” supply from lakes and 

- ee He gives the following figures taken from the 
gistrar-General’s report for 1897 : 


Average of 33 large towns... 17.85 per 100,000 
London aie ea oa 13.29 ,, 000 
Birmingham ... 18.19 ,, 100,000 
Manchester 18.72 ,, 100,000 
Nottingham ... 21.03 ,, 100,000 
Glasgow 25.04 ,, 100,000 
Liverpool pan 26.54 ,, 100,000 


At the last meeting of the County Council Mr. White 
drew attention to the continued losses incu through 
ment. With reference to the claim 
made that the work done by the department was 
superior to contract work, he stated that only a short time 
ago an expert had been employed to report on the com- 
so quality of the work done by the Council and that 

one by contractors. That expert had reported, in regard 
to selected works, that as far as brickwork was concerned 
there was nothing to choose between the two, but that 
the joinery work of the —— was distinctly inferior 
to that of contractors, and that in regard to certain work 
carried out by the Council at Colney Hatch Asylum, on 
which there was a loss of 5000/., it was the worst work he 
had ever seen. 


The experiments with Marconi’s system of wireless 
en between the South Foreland Lighthouse and 
the it » Bernt Lightship have proved very successful. 
Operators have been at work every day this week, and 
remarkably good results have been obtained. Although 
the distance between the Goodwin Lightship and the 
South Foreland Lighthouse is 12 miles, in some of the 
tests — questions asked from the land end were 
answered from the lightship almost as quickly as by con- 
versation. One important point has, it is stated, been 
established—that the current is not affected in stormy 
weather. Besides the ordinary transmitter, an instru- 
ment is used for recording the m s. Arrangements 
are being made for the Elder Brethren of the Trinity 
House to witness the experiments. The adoption of the 
system for the Goodwin Sands lightships would be of 
immense advantage in cases of shipwreck or emergency, 
as in stormy weather the telephone, where it has been 
applied to lightships, is very liable tu break down from 
the chafing of the wires or other causes, 

Some very interesting trials with the Diesel petroleum 
motor have recently been made at the Stevens Institute 
of Technology. The peculiarity of this engine, it will be 


h | remembered, lies in the fact that the compression used is 


extremely high, 520 Ib. per square inch in the engine 
tested, and that the oil is not injected into the cylinder 
till the compression is completed. The heat generated 
by the compression is sufficient to ignite the oil on its 
entrance. The engine is not an explosion engine, as the 
maximum pressure is attained at the moment of the end 
of the compression. Since no oil is admitted to the 
cylinder till the end of compression, back-firing is impos- 
sible. The tests which were made by Professor Denton 
showed the engine, which was of 20 brake horse-power, 
to have a thermal efficiency of 36 per cent., using kero- 
sene as the working agent. The consumption at full 
power was then 0.534 1b. per brake horse-power. Other 
trials made with commoner oils, some costing but 1d. per 
U.S. gallon, gave nearly equal results, the worst that 
obtained, with California crude oil, being 0.626 lb. per 
brake horse-power. The engine is, it is stated, easily 
— then runs steadily. Its weight complete is 
12,000 Ib. 








BaLpwIn Locomotives.—Another addition is to be made 
to the plant of the Baldwin Locomotive Works at Phila- 
delphia. Messrs. y, Henderson, and Co., of that 
city, have received a contract for the building, which is 
to cost 90007. The addition is to the machine-shop and 
the smith-shop. 





PrrsonaL.—Mr. Henry Thornton Rutter, A.M.I.C.E., 
and Mr. H. A. Clarke have opened offices at St. Mar- 
garet’s Mansions, 53, Victoria-street, S.W., where they 
mtend to practice as oe engineers.—Mr. G. D. 
Churchward, M.I.C.E., M.I.M.E., has been —— 
general manager of the om yey Railway Carriage 
and Wagon Canener: Limited, of the Saltley Works, 
Birmingham.—Mr. oper Penn, C.E., hb of the 
London office of Messrs. Higginbottom and Mannock, 
Manchester, has moved to new premises at 25, Victoria- 
street.—Mr, H. J. A. Hermann, M.I. Min. E., the 
London representative of the Humbolt Engineering 
Works Company, has opened an office at 37, Walbrook, 
London, E.C, 





New Sourn Wars Raiiways.—The quarterly report 
for September 30 last states that the mileage open is 2705} 
miles, the revenue 766,589/., and the expenses 436,498/., 

ual to 7s. 4d. and 43, 2d. ae per train-mile. 
The earnings show an increase over the corresponding 
quarter of last year of 67,108/.; the expenditure shows an 
increase of 36, 2220. 3 the result being an improvement of 
30,8862. In the passenger department, second-class pas- 
sengers show an increase of 9462/.; parcels and other 
coaching traffic, 2020/.; first-class passengers show a de- 
crease of 2324/.; the net increase being 9158/.; 129,089 
additional mger journeys were made. The increase 
in the goods department is 57,950/., nearly all classes of 
traffic having contributed thereto: General merchandise, 
13,6211; livestock, 21,940/.; wool, 12,953/.; coal and coke, 
30047.; and other minerals, 6432/.. For the increased 
revenue, 175,238 additional tons were hauled. The pioneer 
line from Berrigan to Finley, a distance of 13 miles and 
72 chains, was opened for traffic on September 16, 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF Civit ENGINEERS.—Tuesday, January 31, at 
8p.m. Papers to be further discussed: 1. ‘The Effects of Wear 
upon Steel Rails,” by Mr. William G. Kirkaldy, Assoc. M. Inst. 

.E. 2. ‘*On the Micro-Photography of Steel Rails,” ™ Sir 
William Roberts-Austen, K.C.B., F.R.S., Assoc. Inst. C.E. ; 
and, time permitting, paper to be read with a view to discussion : 
“The Water Works of the Madras Presidency,” by Mr. J. A. 
Jones, M. Inst. C.E. Students’ meeting, Friday, January 27, at 
8 p.m. Paper to be read: ‘‘ King’s Lynn Water Works,” by Mr. 
F.C. Grimley, Stud. Inst. C.E. Mr. M. W. Hervey, M. Inst. C.E., 
in the chair. Students’ visit, Thursday, February 2, at 2.30 p.m., 
to the Millbank Station of the London Hydraulic Power Supply 
Company. 

Society oF Arts.—Monday, January 30, at 8 p.m. Cantor 
Lectures. ‘Bacterial Purification of Sewage,” by Dr. Samuel 
Rideal (Lecture III). Tuesday, January 31, at 4.30 p.m. Applied 
Art Section. ‘‘The Centenary Exhibition of Lithographs, with 
Remarks on Further Developments of the Art,” by Mr. Edward 
F. Strange. Major-General Sir John Donnelly, K.C.B., will pre- 
side. Wednesday, February 1, at1 p.m. Eighth ordinary meet- 
ing. ‘‘The Cost of Municipal Enterprise,” by Mr. Dixon H. 
Davies. The Attorney-General, G.C.M.G., M.P., will preside. 

Roya. Institution OF GREAT Britain.—Friday, February 3, 
at 9p.m., “‘The Roman Defences of South-East Britain,” by Mr. 
Victor Horsley, M.B., B.Sc., F.R.S., F.R.C.S., M.R.I. Afternoon 
Lectures next week, at 3 p.m. Tuesday, January 31, Professor E. 
Ray Lankester, M.A., LL.D., F.R.S., on ‘‘ The Morphology of the 
Mollusca” (Lecture III ). Thursday, February 2, Mr. A. Henry 
Savage Landor, on ‘Tibet and the Tibetans” (Lecture III.). 
Saturday, February 4, Sir Alexander Campbell Mackenzie, Mus. 

M.R.I., on “ Brahms” (with musical illustrations). 

GroLoaists’ AssociaTION.—Friday, February 3, at 7.30 p.m., the 
annual general meeting of the Association will be held at Univer- 
sity College, Gower-street, W.C., when the annual report of the 
Council, and the accounts for the year ending December 31, 
1898, will be presented, and the officers and Council for the year 
1899 elected. The President will then deliver his Address, At 
the conclusion of the Address the formal business of the ordinary 
meeting will be taken. 
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LONDON WATER SUPPLY. 


THE London water companies, which have been 
existing for some time past under the threat of 
more or less speedy extinction, have lately turned 
their attention to a very practical piece of work, 
the details of which have been made public through 
the medium of an interim report just issued, by the 
Royal Commission on water supply. This Commis- 
sion has been sitting for some time past, and has 
taken a vast amount of evidence, while the inquiry 
is still going on. The report in question will appear 
to many surprisingly prompt; but it deals only 
with one subject of the reference, namely, inter- 
connection between the Metropolitan companies. 

The Commission was appointed by order of the 
Queen overa year and a half ago, the following 
being the members: Viscount Llandaff, chairman ; 
Mr. J. W. Mellor, Sir J. E. Dorington, Sir G. B. 
Bruce, Mr. A. de B. Porter, C.B.; Major-General 
A. de C. Courcey, Mr. H. W. Cripps, and Mr. R. 
Lewis. Mr. Cecil Owen was appointed secretary. 
The reference is fairly wide and is divided under 
three heads. The first is whether the Metropolitan 
water supply should be acquired and managed by one 














9 
authority or by authorities, and if so what should be 


such authority or authorities. The second point 


0| submitted was whether additional powers of con- 


trol should be exercised by local authorities ; and 
the third, which we have now before us, was as 
follows: ‘‘ Whether it is practical to connect any 
two or more of the different systems of supply now 
administered by the eight Metropolitan companies ; 
and, if so, by whom and in what proportion should 
the cost of connecting them be borne ; and what are 
the legal powers necessary to give effect to any such 


3 | arrangement.” 


Karly in the inquiry it was announced by counsel 
appearing for the Associated Water Companies that 
the companies ‘‘had come to the conclusion that 
intercommunication would be a convenience, and 
that they were prepared to promote a Bill which 
would obviate the difficulties due to existing statu- 
tory obligations of the companies and the restric- 
tions placed upon them in regard to the application 
of their powers to purposes other than for their 
own districts and the supply of water to other com- 





panies.” The heads of a proposed agreement 
between the companies, to which Parliament was 
to be asked to consent, are detailed in the report. 
The chief interest centres round the clause which 
would give the Local Government Board power, 
in case of emergency, to authorise any of the com- 
panies to take more water from the Thames than 
they are now authorised to take. It. is a measure 
which will be combatted by the advocates of a 
more distant supply; or, in other words, the 
London County Council and its supporters. The 
opposition to this clause will not be lessened by 
the fact that the essence of the proposed Bill lies 
in this permission to exceed the present statutory 
limits, as will appear by what follows. 

Three schemes of intercommunication were sub- 
mitted by the engineers of the eight companies col- 
lectively. The first was framed with a view to pro- 
vide a means of interchanging water rendered de- 
sirable by temporary causes, such as the breakdown 
of an engine or accident to a main, as opposed to 
the giving of more permanent assistance owing to 
failure of a source of supply ; such, presumably, 
as might be caused by drought. The essence 
of this scheme was a utilisation of the surplus 
water of the Chelsea Company, that being the only 
company, except the New River Company, which 
had, according to Mr. Collins, an engineer of the 
New River Company, any material quantity of 
water to spare at the time the scheme was framed. 
The proposals in connection with this scheme pro- 
vide for the delivery of unfiltered water by the 
New River Company to the East London Company 
through the channel of the River Lea. This is a 
proceeding which has already been carried out, 
the New River Company, whose intake is at Ware, 
15 miles above that of the other company at Ching- 
ford, having abstained from pumping its statutory 
quantity last summer, when the ast London Com- 
pany was in distress ; owing, it must not be for- 
gotten, to the insufficient storage capacity, due, in 
turn too, to the London County Council having 
successfully opposed the company’s application to 
Parliament for powers to make new reservoirs. 
The part the London County Council played in 
producing the so-called ‘‘ water famine of last year ” 
should never be forgotten by Londoners. 

To return to Scheme No. 1. In addition to the 
interchange of the Lea River supply, connections 
would also be made between the Campden-hill 
reservoir of the Grand Junction Company and the 
Maiden-lane reservoir of the New River Company. 
A further connection is proposed to be made 
between the mains of the two companies last men- 
tioned and those of the West Middlesex Company, 
by means of which the systems of the three com- 
fanice would be connected. A main under the 

hames is proposed to connect the Putney reser- 
voir of the Chelsea Company with the Campden- 
hill reservoir of the Grand Junction Company. It 
was also proposed, as a part of this scheme, to pass 
a main through the Thames Subway, so as to con- 
nect the Southwark and Vauxhall Company with 
the East London Company. This main has, how- 
ever, now been laid, and has been used for sending 
water from the former company’s system into the 
East London district. The above scheme is calcu- 
lated to allow a daily interchange of 10 million 
gallons, and to cost 307,8671. 

The second scheme proposed by the companies 
was properes with special reference to the excep- 
tional circumstances of last year, and ‘‘with a 
view to the constitution of a permanent resource 
against the recurrence of failures of supply in 
consequence of protracted drought.” The works 
of the Southwark and Vauxhall Company at Bat- 
tersea are capable of filtering 15 million gallons, 
and pumping 25. million gallons daily. Unfiltered 
water is conveyed from Hampton to Battersea by a 
36-in. main, the engine power being at Hampton. 
The company has, however, nearly completed 
extensive works at Hampton with a view to sub- 
stituting them for the Battersea establishment 
which it is proposed to dismantle. Scheme No. 2, 
however, proposes acquiring the site at Battersea, 
or part of it, the 36-in. main from Hampton, and 
the engines at Hampton. These would become the 
peer of the associated companies and would 
orm a distributing centre for the reserve supplies. 
To carry out this proposal, several connections 
between the mains of the various companies would 
have to be constructed, the estimated cost of which, 
with connections, is 255,346/. To this must be 
added the cost of the Battersea area, of the 36-in. 
main, and of the pumping station at Hampton. 
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The total capitalised outlay would probably exceed 
500,0001. 

The third of the schemes mentioned in the report 
was suggested by Sir Henry Knight. It was 
‘ounded on the assumption that no company, ex- 
22pt the East London Company, would be likely to 
aeed assistance, and this assumption, the report 
considers, is borne out by the experience of last 
year. The scheme provided that six companies 
should collectively contribute to the East London 
Company 24 million gallons per diem, if required. 
The additional works needed for the —— are a 
main from Nunhead to the Thames Subway, and 
connections between the Kent and Chelsea mains, 
as well as those of the Southwark and Vauxhall 
Company. There would also be needed a 24-in. 
main from the Campden Hill reservoirs to Poland- 
street. The total cost would be about 64,000). 
This third scheme is in effect a portion of Scheme 
No. 2, and has been in part carried out already. 

If Mr. Collins is right in his opinion, already 
quoted, that the New River Company and the 
Chelsea Company are the only ones that are 
likely to have any water to spare for times 
of emergency, it is evident something more 
is wanted than Parliamentary leave for inter- 
communication. According to Scheme 3 the 
New River Company are to contribute 6 million 
gallons, and the Chelsea Company 3 million gallons 
a day to the relief of East London out of the 24 
million gallons in all, so 21 million gallons are left 
to be supplied by the four other companies ; the 
Lambeth Company not coming into the scheme. 
Now the Chelsea Company possesses a statutory 
right to abstract 22 million gallons a day from the 
Thames, but it has only plant for dealing with 17 
million gallons aday. The engineer of the com- 
pany was of opinion that the most that could be 
spared on an average of four months, such as last 
June, July, August, and September, was from 
2 to 3 million gallons daily. The Grand Junc- 
tion was said to be able to spare 1} million 
gallons daily, but no more during the height 
of summer; indeed, this company, t last sum- 
mer, took water almost up to its sta utory limit 
of 24} million gallons per diem, and on an 
average, from June to October, daily exceeded 
21 million gallons. The report says that ‘‘in the 
case of this company (the Grand Junction), as in 
that of the Chelsea, additional pumping power and 
mains would be necessary to enable the company to 
contribute to others the water contemplated in 
Schemes 1 and 2. It would also be necessary to 
obtain further rights of abstraction of water or to 
purchase the surplus water of other companies.” 

The Kent Company has no considerable quantity 
of water which it can transfer. Moreover, the 
mains are small compared to those of companies 
taking their supply from one intake, the water 
being taken from scattered wells sunk in the chalk 
formation. The Kent Company has not the need 
of other companies for large artificial storage reser- 
voirs, the natural storage in the chalk being suflicient 
to insure a constant supply. For the same reason, 
the pumping power need not be much in excess of 
the normal demand, and under these circumstances 
Kent cannot be expected to help her neigh- 
bours much. The company’s present capacity 
of supply is limited to 25 million gallons a 
day. About 2 million gallons a day might be 
supplied outside the district. The report men- 
tions one occasion on which two Kentish pumps 
broke down simultaneously, as an illustration of 
the desirability of the companies being able to 
exchange. The Lambeth Company, as stated, is 
not included in the list of those which can spare 
water ; but works are in progress which in about 
three years’ time will afford a surplus of 5 or 
6 million gallons daily for selling to other com- 
panies, provided that additional supplies can be 
obtained from the Thames or from wells. The 
statutory limit is 24} million gallons per 24 hours, 
and the average daily rate of supply in 1897 was 
over 234 million gallors; while in September, 
1898, it rose to not far from 32 million gallons. 
The company excuses, or justifies, the excess 
by stating that part of the water is obtained 
from gravel beds adjoining the river. This 
probably is the same thing in practice as if the water 
were taken directly from the Thames, as if it were 
not pumped it would, without much doubt, find its 
way into the Thames. This matter was dealt with 
in Lord Balfour of Burleigh’s Commission. How- 
ever this may be, the public must be supplied with 
water. The West Middlesex Company havea right 





to take 24} million gallons from the Thames each 
day, and this leaves a surplus of a little over 
14 million gallons, taking the average of five months 
from June to October last. Even this margin bids 
fair to be soon absorbed by the fast-growing demands 
of the district ; so that application for a right to 
take a larger volume of water may be soon expected 
from this company also; indeed, application is about 
to be made to Parliament for the purpose. Addi- 
tional plant would be needed to deal with this 
further supply. 

It must be remembered that the figures here 
quoted deal chiefly with the maximum demand of 
an altogether exceptional year, in which occurred 
what may be described as a record drought. It 
will be seen that under the circumstances narrated 
the companies, as a rule, have nearly as much 
as they can do to keep their own customers —- 
plied ; and here we may note the exceptionally 
favourable position in which London is placed in 
regard to water supply, owing to having so noble 
a river as the Thames flowing through it. The 
grossly exaggerated ‘‘ water famine” in the East 
London was a blot on the administration, but for 
that we have to thank the London County Council ; 
the body created expressly to protect citizens from 
backslidings of this nature, but which has given 
itself over to politics. Whether the water supply 
of the Metropolis should be in the hands of the 
private companies which have built up a system 
that has put London in the forefront in this re- 
spect, or whether a public body should be created 
to take over the administration, is a matter upon 
which there may be two opinions; but whatever 
may be said on this point, there can be no question 
that London ratepayers would suffer were water 
distribution in the hands of a body that has pro- 
duced the Works Department of the London 
County Council, and which seeks to spend many 
millions on an unnecessary scheme to bring water 
from a distance, when we have such an admirable 
supply at our very doors. 

No doubt the advocates of the Welsh supply 
scheme will find in the Report we are now noticing 
a most useful instrument in the popular agitation 
they have undertaken. By a little special pleading 
and ignoring of inconvenient facts, it may easily be 
made to appear that London is at the end of the 
Thames Valley supply, and, unless new areas are 
added, we shall suffer, in a few years, all the incon- 
venience and danger of a too-restricted water supply. 
The companies, it will be said, have practically 
reached the limits which Parliament considered 
might safely be allowed for abstraction of water. 
The falseness of this may be apparent to those 
acquainted with the facts, but the general public is 
seldom acquainted with the facts in such cases as 
this, and those who can get in the first word gene- 
rally lead the public, rightly or wrongly. A 
statutory limit was set to the abstraction of water, 
because the limit was, at the time, ample, and it 
was desirable to have some uniformity in the rate 
at which water was drawn from the river. Now 
London has grown so vastly, it is reasonable that 
the statutory limits should be increased. The 
real question open is whether that can be done 
without spoiling the river. 

In the first place, it must be remembered we have 
only to do with the Thames above locks, so far as 
supply is concerned. The bed of the tidal river up 
to Teddington will be filled every flood, and par- 
tially emptied every ebb, whatever occurs. Those 
who know the river are aware how little the land 
water, or river proper, has to do with the volume 
of water contained in the river below the locks. 
Before the Richmond half-tide weir was erected 
the Thames was, excepting after a season of rain, 
the merest trickle at Twickenham, and even now 
at Kew there are states of the tide when a skiff finds 
difficulty in getting through the bridge. If sewage 
were still discharged into the river, in place of the 
solid matter being taken out to sea in vast steam 
lighters— for which we have to thank the London 
County Council—there might be some show of 
reason for not allowing further abstraction of water 
above lock. But it would be no more than a colour- 
able excuse, for the additional water needed by the 
companies would be hardly more than the prover- 
bial drop in the ocean by the time it reached Cross- 
ness. As a matter of fact, the estuary of the 
Thames is remarkably pure. 

Turning our attention to the above-lock portion, 
we have had gruesome pictures drawn of a stag- 
nant river resting in a polluted bed if the com- 
panies are allowed to have their way. What is de- 





sirable is, however, not that the companies should be 
allowed to suck up the last drop of flow, but that 
they should be permitted to draw varying amounts 
from day to day, provided that the average daily 
quantity so taken over a reasonable period—-say six 
months—does not exceed the authorised amount. 
On this point the committee say in their report: 
‘* We see no sufficient reason for binding the com. 
panies to a fixed quantity in every 24 hours, and so 
preventing them from filling their reservoirs rapidly 
at times when the river is full.” Very quietly just 
now there is a work going on at. Staines which will 
enhance the capacity of the Thames Valley enor- 
mously, and bring it up to the needs of the popu- 
lation for very many years to come. For long it 
was said that storage reservoirs in the Thames 
Valley were an impossibility. There was no level 
land where they could be made, and where the 
land was level it was so permeable that water could 
not be held. That fallacy is now abandoned, but 
we are told that water stored in these reservoirs 
cannot be made wholesome, as flood water is always 
polluted in an agricultural district. 

Those who have been convinced by arguments 
of this nature cannot do better than read the evi- 
dence of Mr. C. E. Groves, chemist to the Thames 
Conservancy, given last Monday before the Royal 
Commission now sitting, and which has issued the 
report under notice. He stated that there had been 
a great improvement in the water of the Thames 
since the Act of 1894 had been put in force. It was 
found that samples of water taken on the first day 
of a flood were better than water taken on subse- 
quent dates, and then, again, the water taken on 
the sixth day was considerably better. Asked by 
the chairman what was the dangerous element 
in organic impurity, the witness stated that so 
far as he knew there was not any dangerous 
element, and that the nitrates showed the entire 
decomposition of the impure animal matter. 
So far as the chemical contents of the water were 
concerned, they would not make the water dangerous 
to drink ; but he had not extended his investiga- 
tions to the discovery of bacteria. There is, how- 
ever, hardly occasion to extend investigations to 
the discovery of bacteria. The citizens of London 
have been investigating this matter for some 
generations past, each armed with a most delicate 
and unerring test apparatus, his own stomach. 
The result has been that—-to quote the same 
witness—that portion of London which was sup- 
plied with water drawn from the Thames, had 
always been remarkably free from such diseases 
as cholera and typhoid, even when the {filtra- 
tion of water was carried out far less efficiently 
than at present. In this respect it compared 
favourably with some other large towns which were 
supplied with what is usually called ‘‘ pure water” 
derived from lakes or springs. The only source 
of danger to Thames water would arise from bac- 
teria coming into the river from untreated sewage. 








A JAPANESE VIEW OF FAR EASTERN 
AFFAIRS, 

At the present time, when Far Eastern affairs 
are being discussed from many points of view, it is 
very interesting to those who are studying the sub- 
jects, to have the opinions of a competent Japanese 
writer, who has prepared himself for his task in 
the most deliberate manner. He was impressed 
with the fact that his fellow countrymen, as 4 
whole, seemed to evince little interest in Chinese 
affairs, and were too much engrossed in party 
politics to allow them to see the wider aspects of 
the problems with which they were confronted. 
As a writer on the staff of the Jiji Shimpo, Mr. 
Nakao Komanosuke had been studying the ques- 
tions involved for years, but he felt that their 
ordinary newspaper treatment was very inadequate, 
and, a year and a-half ago, he resolved to devote 
his energies to the task of preparing a complete and 
thoroughly up-to-date treatise on the Far Eastern 
Question. Having collected all thechief modern Eng- 
lish books and magazine articles bearing on the ques- 
tion, and having supplied himself with authoritative 
works on statistics, he retired to a country village 
near Tokio, where, for twelve months, he devoted 
himself to the compilation of the Kokubo Seisaku 
(A National Defence Scheme), with the result that 
he has given to the world a volume far ahead of 
anything previously published in the ye 
language on the same subject. The Japan Weekly 
Mail, which is a high authority on all Japanese 
literary matters, thinks that the book is a scholarly 
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and deeply thoughtful survey of the situation with 
which Japan finds herself confronted at the close 
of the nineteenth century. There is no straining 
after eloquence or effect in the work. It is a col- 
lection of carefully selected stubborn facts, and a 
most thorough discussion of their significance, and 
the Mail welcomes the fact that Japan has among 
her journalists men of sufficient mental calibre and 
scholarship as to give to the world such an impor- 
tant work. From a very full account of its 
contents, as given by the Mail, we will note some 
of the points which are likely to interest our 
readers, a8 we believe that Mr. Nakao’s lucid and 
exhaustive presentation of facts, especially those 
having reference to Japan’s future policy, should 
command the attention of all students of Eastern 
politics, and their relations to the industry and 
trade of the future. 

Mr. Nakao begins by discussing the Franco- 
Russian alliance in Europe, and its bearings on the 
Eastern Question. He believes that the ultimate 
policy of Russia, France, and Germany in China is 
no other than the partition of that country, so far 
as the other Powers will permit the carrying out of 
that policy. It is to England’s and Japan’s per- 
manent interests that this shall not take place, and 
they must combine to prevent it, but should the 

artition eventually prove unavoidable, then both 
Powers should demand their slice of territory. But 
this agreement to partition should be a last 
resource, and should not be resorted to till every 
other conceivable modus vivendi has been tried. 
The author then discusses England’s position in 
Europe and the East, and he is of opinion that the 
superiority of her navy by no means makes up for 
the smallness of her army. He holds that time 
and again she has been at a disadvantage when 
competing with other nations, owing to her not 
possessing an army large enough to hold her own 
against the great Continental Powers. In the 
Eastern Question, at the present moment, the 
superiority of her navy gives her pre-eminence, 
but as soon as the Siberian railway is com- 
pleted, and Russia’s land connection with China 
thoroughly established, England’s weakness will 
certainly make itself felt. Mr. Nakao thinks that 
there is not the slightest doubt that the completion 
of the railway will mean an immense increase in 
the population of Siberia, and that the Russians 
will begin to swarm throughout Manchuria. At 
present Russia is powerless, owing to the ineffi- 
ciency of her navy. The idea of her transporting 
a large army by sea to any distant port is out of 
the question so long as England rules the seas as 
she does now. Russia has not the means at her 
disposal to create and maintain a large navy. The 
country eould not stand the strain that would be 
ut on its resources. Turning to France, Mr. 
akao thinks that alone she is powerless in the 
East, but, by combining with Russia, she might 
work considerable mischief. Situated as she now 
is in Europe, she would not venture to send a large 
army to the Kast. Her navy is powerful, and, 
combined with that of Russia, and supported by a 
large Russian land force, might cause considerable 
trouble. But France’s wars carried on in distant 
parts of the world have been anything but suc- 
cessful. Her war with China single-handed was 
virtually a failure. Her future, even in Europe, is 
clouded. Her population does not increase. Her 
people are heavily taxed, the consequence of an ever- 
increasing expenditure that is quite unavoidable if 
she is to keep her head above water. With the 
taxes increasing and the population stationary, the 
tension every year grows greater, and the country 
is not in a position to embark on any foreign costly 
aggressive enterprise. 

Passing to the consideration of the part played 
by Japan in the Eastern drama, and her qualifica- 
tions for making her voice heard in the concert of 
the nations, Mr. Nakao is of opinion that her posi- 
tion is very undefined, and her policy hitherto has 
been anything but pronounced. She has, at pre- 
sent, no standard of attainment, either as regards 
her navy or her army. England aims at making 
her navy superior to that of France and Russia 
combined. France aims at making her army 
superior to that of Germany. The European 
Triple Alliance aims at being ready to give battle 
to the Dual Alliance should the occasion come for 
trying issues. But Japan has no definite aim in 
view in increasing her forces. The Powers which 
might be brought against Japan may be classified 
a8 follows : first, England, with a superior navy, 
but an inferior army; second, Russia, with a 


superior army, but an inferior navy? and third, 
there are the two allies, Russia and France, which 
are equipped with a powerful navy and a powerful 
army. Thus situated, what course should Japan 
adopt? In Mr. Nakao’s opinion, two courses are 
open to her. She can either aim at keeping out of 
foreign complications and act on the defensive, or 
she can prepare herself to become aggressive, 
should the occasion for such a policy arise. Mr. 
Nakao inquires how far she is prepared to defend 
herself against possible foes, and he discusses 
both her naval and military forces. The navy is 
becoming strong, but could not withstand that of 
England. The land forts are progressing, but they 
are insufficiently armed, and many of the guns are 
of an obsolete type. It is quite evident that Japan 
is in no way ready to withstand an attack from a 
strong naval Power like England as regards sea 
defence. But, in the matter of land defence, not- 
withstanding the backward state of the forts, Mr. 
Nakao thinks there is no difficulty in showing that 
Japan could hold her own, even against England. 
A Russian colonel belonging to the headquarters 
staff, who visited Japan and China 30 or 40 
years ago on a tour of inspection, is alleged to have 
sent the following report to his superior officer : 
‘China and Japan are quite unlike each other. A 
foreign Power may dictate its own terms after 
taking Pekin, but an army defending Tokio might 
be cut to pieces without involving the surrender of 
the country. Every quarter of Japan would still 
have its band of warriors, who could refuse to 
yield.” The recent war with China showed that it 
was not simply the army and navy which were 
engaged: the war spirit had entered the nation, 
and every section of it was doing something, either 
directly or indirectly, to assist. Mr. Nakao thinks 
that, for any European Power to attempt to sub- 
jugate a country that can put an army in the field 
consisting of at least 250,000 men, drilled in Euro- 
pean fashion, and equipped with modern weapons, 
would be next to madness. The defeat of one 
army in one battle would not mean the loss of the 
country. Mr. Nakao shows how, by the distribu- 
tion of the six army corps, possible invasion has 
been provided for. 

He then discusses the possibility of a successful 
Russian invasion, and he comes to the conclusion 
that the fear of Russia is based on ignorance. She 
has no navy competent to meet the Japanese navy, 
and she can do nothing with her army till after the 
Siberian railway is completed. Mr. Nakao gives 
a minute account of the resources of the Japanese 
navy, the study of which will make the Russian 
authorities pause before they propose any aggressive 
action against Japan. Even the combined fleets 
of Russia and France would not be sufficient to 
overcome Japan, at least until the Siberian rail- 
way hasbeen completed, and before that time both 
the army and the navy of Japan will be increased 
to such an extent as to enable her to confront any 
force which France and Russia could bring against 
her. Mr. Nakao gives tables showing to what extent 
Japan intends to increase her army and navy, 
and proving that she is fully alive to the danger to 
which she is exposed by the rapid extension of 
European power in the East, and is prepared to 
face the situation boldly. According to the figures 
given by Mr. Nakao, by the time the railway is 
finished, Japan’s naval and military power will be 
three times what it is now, speaking roughly. Hence, 
even though she should be threatened with an in- 
vasion from France and Russia combined, she could 
defend her shores with every prospect of success. 

At the same time, Mr. Nakao does not believe 
that Japan is in a position to play the réle of an 
aggressive Power, and he confesses that if con- 
fronted with an alliance of European Powers 
abroad, she would be compelled to give way. She 
is no match for France and Russia combined, either 
in China or Korea. Nor does it seem possible that 
she should be able to qualify herself to take the 
lead in settling the Far Eastern question. The 
measures that will have to be taken for her self- 
defence will strain her powers to the very utmost, 
Beyond self-defence she cannot go. Hence the 
maintenance of peace in the East is not a task that 
she can possibly attempt single-handed. 

In discussing the foreign policy to be followed 
by Japan, Mr. Nakao advocates in an earnest 
manner Japan’s straining every nerve to bring 
about an Anglo-Japanese alliance. With this 
alliance effected her future would be secured, and 
the clouds which now darken the horizon would 





give place to a clear sky. In the face of such an 





alliance, even though Germany should join hands 
with France and Russia, China being on their side, 
England and Japan would have nothing to fear. 
For the future safety of Japan it is most important 
that northern China should not fall into the hands 
of ambitious or aggressive foes, and Mr. Nakao is 
strongly of opinion that the only way to save the 
situation is for Japan to lose no time in seeking to 
unite herself to a Power whose policy in China 
corresponds with her own in every essential respect. 
He believes that Japan has reached a critical 
moment in her history. In his opinion she must 
either rise to the occasion by increasing her arma- 
ments so as to make her absolutely safe against 
invasion, and by taking steps to make her voice 
heard in the council of the nations that are decid- 
ing the fate of her wealthy neighbour, or she must 
sink to the level of Italy in Europe. Probably this 
comparison is a little unfortunate, as the action of 
Italy, as regards armaments, in some respects is 
a warning to Japan. Although there are some 
things in the book which may be criticised, still 
it is the most substantial production of the kind 
ever written by a Japanese, and we hope it will be 
translated into English, for we believe it would 
find many readers in this country, in Europe and 
America, all of which are interested in the Far 
Eastern problems. 





THE FUTURE OF THE BRITISH 
WORKMAN. 

Ir is a somewhat remarkable fact that while, as 
a nation, we are optimistic in the estimate of our 
strength in all that pertains to the balance of 
power, the prevailing tone is distinctly pessimistic 
when our future in commerce is under considera- 
tion. It would be a mistake to assume that the 
explanation for the former is a consciousness that 
our fighting strength may never be tested—a view 
not unknown in the case of the individual: and, 
similarly, the latter consideration is not prompted 
by any real belief in decadence. Both extremes 
are due in large measure to the earnest desire on all 
sides to combat the perfectly reasonable progress 
of other nations alike in power and commercial 
prosperity, and that desire never fails to find ex- 
pression when opportunity arises. This is par- 
ticularly so in presidential addresses, which 
of late years have resolved themselves, in most 
instances, into surveys, with more or less of 
pessimism, as regards the future, while technical 
education is sure to obtrude itself, like the 
head of Charles I. in Mr. Dick’s essays, An 
exception is, therefore, welcome, and Dr. Inglis, 
in his address to the Institute of Marine Engi- 
neers, merely mentions the subject of technical 
education to mark its omission, and we doubt 
not those who listened to the address, and those 
who read it in our columns, will have their atten- 
tion quickened by this omission. There is just 
as little fear of anyone mistaking his attitude 
towards technical education, as of questioning our 
own, and yet there can be no doubt that the ten- 
dency is, as he says, to assume too much from this 
remedy, which, after all, is only one of several that 
must be prosecuted concurrently and as vigorously. 
It is a characteristic of the race that when a course 
is definitely realised as desirable, it is pursued some- 
times so eagerly as to exclude other necessary 
action, and so we fear it may be with technical 
education. People are prone to forget that remedies - 
have their limits, and so the coming Session of 
Parliament will be largely taken up with the sub- 
ject, while at the same time other equally important 
matters affecting the future of the British work- 
man are likely to be lost sight of. Dr. Inglis has, 
therefore, done well to direct attention to these, 

Germany is regarded as one of our greatest in- 
dustrial competitors, and since she has perfected 
a technical education system, it is somewhat hastily 
presumed that therein alone lies the reason of her 
forward movement. But, as is pointed out in the 
presidential address, printed in full in another 
column, other factors have been at work; and it 
should also be remembered that in the United 
States, in regard to which even a greater cause 
for apprehension exists, the same complete educa- 
tional system is not so pronouncedly operative. 
Here, then, is sufficient reason for searching else- 
where for the cause. Is there anything inherently 
wrong in the present generation of British work- 
men? If so, it must be remedied, and to this 
subject Dr. Inglis contrived to say just sufficient 





to make his audience wish for more. The prac- 
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tical experience and philosophic thought which 
he brings to bear upon the subject equal his 
pleasant epigrammatic style, and only accentuate 
that inconclusiveness which is due probably to 
the limitations even of a presidential address. 
Perhaps he has done enough, however, in prompt- 
ing discussion and thought. One point is cer- 
tain— that he does not regard the present 
generation of workers as in any way inferior 
to their predecessors, who brought the steam 
engine to its present stage of efficiency; nor 
does he believe that the ‘‘uncontaminated ” 
British workman is excelled, or even equalled, 
by the workman of any other nation in skill 
and endurance, whilst he is employed at the par- 
ticular handicrafts which have hitherto been our 
own. ... ‘* Inthe departments of work demand- 
ing physical strength and a certain quality of con- 
scientiousness, without which no important struc- 
tures or mechanical contrivance can be properly 
executed, he is, when at his best, the most reliable 
in the world.” Such an appreciation is only what 
one would expect from a great captain of industry. 

But there is that important qualifying term 
‘‘uncontaminated,” which is not readily to be got 
rid of, and therein lies the danger for the future of 
the British workman. Reading the address one 
can hear Dr. Inglis’s thoughts rather than his 
words. The success of the Germans, we are told, 
is greatly due to the rapid increase of population, 
the decrease in the number finding employment 
in agricultural pursuits, and in the unification of 
Germany politically, while the discipline under- 
gone by young men in the army has a powerful 
influence, since it produces habits of order and 
respect. Dr. Inglis does not seek for conscrip- 
tion as a necessary process towards the making of 
the British workman, but suggests rather than 
indicates the need for some means of counteract- 
ing the tendency of the youth of to-day towards 
‘*a belief that there exists nothing in the heavens 
above or the earth beneath worthy of his rever- 
ence.” This belief, an outcome of the spread of 
socialistic ideas, is a dangerous factor in the future, 
for there accompanies it an independent spirit which 
is antagonistic to the ‘‘ diligence, patience, sobriety, 
and frugality,” which are specially noted charac- 
teristics of the Germans. Modern socialism, as we 
pointed out during the recent protracted dispute, 
seeks to curb that individual display of merit, which 
in the past has been a great incentive and a powerful 
influence in the development of the ‘‘ uncontami- 
nated” British workman as we know him, and the 
President of the Institute of Marine Engineers 
fears that the ethics of party politics—or the 
absence of them—assists towards this process 
of contamination. ‘‘ Departures from sound prin- 
ciples are openly justified on the ground of ‘ex- 
pediency,’ which is but a short way of saying the 
continued existence as office-holders of a _par- 
ticular set of politicians.” He is not alone in 
regarding opportunism as a dominant influence in 
party politics, and, in considering the several 
suggestions for protecting the British workman of 
the future, it is difficult to realise how practical 
effect is to be given to them. 

‘‘The liberty of the subject” is sacred to all 
citizens; but it is not always easy to secure 
unanimity in interpreting the phrase. Evidence, 
however, accumulates which may yet convince the 
workman that trades unionism, while funda- 
mentally right, mey go far astray in tactics. It 
is not necessary to specialise. Resignation is the 
only means of effective protest against such de- 
parture from the best policy in unionism, and a 
member of the union, if he resigns, surrenders 
many prospective benefits in respect of insurance 
against sickness and death. Wisdom comes with 
years, as a rule, and during those years the 
working man has been laying past in his union 
a provision for the future, and Dr. Inglis pleads 
for surrender value being made imperative. 
Usually such a proviso is arranged by mutual 
consent in ordinary life insurance policies ; but 
a working man is not always a free agent, even 
in the matter of joining a union or withholding 
himself from membership ; hence the plea for Par- 
liamentary intervention. Again, it is pleaded 
that the rules, bye-laws, fines, and restrictions 
made by unions should have the sanction of 
some constituted legal authority. This would 
be no hardship, unless such rules could not 
bear examination of this kind, and it has been 
shown that the tyrannising effect of union regula- 
tions towards non-members as well as members, is 





subversive of the liberty of the subject. Dr. Inglis 
reverted once more to the fact which he elaborated 
some years ago,* that the restriction of the number 
of apprentices was in some cases out of proportion 
to the births or survivals, and that there was a 
probability of some trades becoming extinct. Such 
an attempt at restriction is, on public grounds, 
indefensible, apart altogether from the question 
as to its extent. A comparison with conditions 
in America and Germany, and, indeed, in any of 
our competing nations, indicates clearly that in the 
interests of the future of the British workman it is 
imperative that we should get rid of all restricting 
influences, whether raised by trade unions or em- 
ployers’ federations. The interests of the nation 
depend upon the absolute freedom of contract, and 
until this is realised our future cannot be assured, 
let the measure of technical education be what it 
may. 

Although, as we have said, it is difficult to insure 
that practical results will follow, there is every 
advantage to be gained in discussing the question. 
The working man acquired more knowledge of the 
practical economics of his industry during the 
recent dispute than his leaders, perhaps, realised ; 
and such a disastrous cessation of work is not 
necessary to the quickening of sound reasoning on 
other topics. The working man is bound to be the 
worst loser in any great industrial change in the 
future, and every opportunity should be taken 
advantage of to counteract the ‘‘ contaminating” 
influences referred to. The individual worker 
must be protected alike from the trade union 
demagogue, and also from the company pro- 
moting employer, a point on which we are glad 
to see Dr. Inglis is at one with us, and regarding 
which legislation is promised this season. Unions 
object to the full fruits of the evolution of ma- 
chinery being realised. What is to hinder them 
denying to a more than usually studious mechanic 
the full advantage which may accrue from technical 
education? Until it is beyond their power to do 
so the future of the British workman is not so 
absolutely safe as natural conditions and heredity, 
promise. 








TRADE NAMES. 

WHEN a merchant is about to adopt a trade name 
for the concern in which he has an interest, it 
often becomes material for him to consider whether 
he is liable to be confused with a firm carrying on 
a similar business under a similar appellation. 
Whilst, on the one hand, it may be to his interest 
to adopt some fancy title, in which case he should 
exercise a wise discretion, he may sometimes desire 
to introduce a son or partner, the insertion of 
whose name might materially alter the title of the 
firm. It is not to be supposed that a man is at 
liberty to carry on his business under any name 
which he chooses to adopt. There is a long line 
of legal authorities to support the proposition that 
if a man adopt a particular name under circum- 
stances which show the existence of a wish on his 
part to overreach his neighbour, or to sell his goods 
in such a manner as to induce the public to believe 
that they are purchasing from some other firm of 
the same name, he may 4 restrained from so doing 
by injunction. Suppose, for instance, a butcher 
named John Jones has a prosperous business in 
Queer-street. A second Mr. John Jones comes 
to the same town, sees an opening in that parti- 
cular line, and rents a shop next door to, or 
immediately opposite that, of Mr. Jones No. 1. 
If the second Mr. Jones had previously been a 
butcher, and could prove to the satisfaction of the 
Court that he merely wished to earn a livelihood, 
and that by his advertisements, &c., he endeavoured 
by all the means in his power to distinguish his 
business from that of Mr. Jones No. I., it is con- 
ceived that the Court would have no power to 
restrain him from the exercise of his calling. In 
such a case the first Mr. Jones would be the 
victim of what is termed in law injuria sine damno, 
that is to say, of a wrong for which there is no legal 
remedy. But if, on the other hand, the second 


Mr. Jones printed his handbills in colourable|& 


imitation of those circulated by Mr. Jones No. L., 
or in any other manner evinced an intention of 
benefitting himself at the expense of his rival by 
taking advantage of the similarity in title, the 
Court, although unable to deprive him of the use 
of his own name, could restrain him from causing 
any loss to or interference with the first Mr. Jones, 
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who, by his industry had built up a large and valu- 
able connection in the neighbourhood. If such be 
the law with regard to the exercise of a calling 
under a man’s own name, the adoption of any 
nom de plume with a sinister motive must ob- 
viously be regarded with very great suspicion in 
a court of justice. 

The cases which have come before the Court 
from time to time have each been decided upon 
their own merits, but in every instance the merest 
suspicion of bad faith appears to have been suf- 
ficient to enable the plaintiff to obtain an injunc- 
tion of some kind. At first sight they may appear 
to be conflicting, but a closer inspection will reveal 
important differences with regard to the objects 
for which particular names or appellations are 
adopted. 

It is useful to observe the distinction which 
exists between the adoption of a trade name and 
a trade mark. ‘‘A trade mark,’”—said Cotton 
L.J. in Turton v. Turton—‘‘is assumed and in- 
vented by a man for the purpose of his goods, and 
there is no necessity for anybody else putting that 
mark upon his goods, unless the mark is meant 
to identify them in such a way as to represent that 
they are goods of somebody else whose goods are 
identified in the same way.” If, therefore, a mer- 
chant adopt a trade mark belonging to another 
man, there is primd facie evidence of an attempt 
on his part to pass off his own goods as those of 
another manufacturer, whereas if a man sell goods 
under his own name or under that of his firm, re- 
course must be had to all the surrounding circum. 
stances in order to bring home a charge of fraud. 

The following cases will serve to show the atti- 
tude of the Court of Chancery towards those who 
imitate, whether innocently or otherwise, the trade 
names of rival firms. In Holy v. Grosvenor Library 
Company (28 W. R. 386), the plaintiff was the pro- 
prietor of an old-established library business in the 
West End of London. The defendants proposed to 
establish a library in another quarter of the West 
End under a similar title, but with the addition of 
the word ‘‘Limited.” The Court granted an 
injunction restraining them from carrying on, in or 
near London, the business in question under the 
proposed title or under any title only colourably 
dittering from that adopted by the plaintiff. ‘And 
it would seem that the same prinéiple applies to 
joint-stock companies, that is to say, the Court will 
not grant an injunction to restrain a registered 
company from carrying on business under a parti- 
cular style, unless it is proved that the adoption of 
such a name is calculated to deceive. And this in 
spite of the prohibition which is contained in 
Section 20 of the Companies Act, 1862, which pro- 
vides that no company shall be registered under a 
name identical with that by which a subsisting com- 
pany is already registered, or so nearly the same as 
to be calculated to deceive. But where a new com- 
pany applied to the Registrar for registration under 
a name which, in the opinion of the Court was cal- 
culated to deceive, an injunction was granted to re- 
strain such application, although the applicants had 
no fraudulent intent (Hendriks v. Montague, 17 L. 
R. Ch. D. 638). In such a case it is necessary to 
show that there is reasonable probability of damage 
to the business of the plaintiff company (General 
Reversionary Investment Company v. General 
Reversionary Company, 1 Meg. 65). An injunction 
will be granted at the instance of a foreign trading 
company having a branch business in England 
against a rival trading English company carry- 
ing on business under the same name (National 
Folding Box and Paper Company v. National 
Folding Box Company, 43 W. R. 156). Ifa 
foreign or colonial company sets up a branch 
office in this country under a title similar to 
that which is applied to some firm already existing 
in England, it may be restrained by injunction. 
An important case of this kind was tried in 1894. 
The Sun Life Insurance Company of Canada were 
restrained from carrying on business in London 
as ‘‘The Sun Life Insurance Company ” without 
the addition of the words ‘‘of Canada” on the 
round of a possible interference with the business 
of the well-known English company of that name 
which had carried on business in London since 
1810. An important question sometimes arises a8 
to whether a firm can arrogate to itself the use 
of a fancy word which may originally have been 
the title of some patented article, but which by 
reason of its constant use has become identified with 
goods of a particular class. In the Singer Manu- 
facturing Company v. Loog (8 Ap. Cas. 15) the 
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laintiffs sought an injunction to restrain the de- 
fendant from using their trade name. The issues 
were: (1) whether the term ‘‘Singer” referred solely 
to machines of the plaintiffs’ construction or to 
a particular class of machine, (2) whether the de- 
fendant had used the term ‘‘Singer” for the pur- 
pose of appropriating the reputation of the plain- 
tiffs’ machines, and (3) whether he had, by using 
that name, induced persons to buy his machines 
under the belief that they were manufactured by 
the plaintiff company. The defendant, who was 
a wholesale merchant, described his machines as 
manufactured on the ‘‘Singer” system, or the 
“Singer” improved system, and he contended 
that the plaintiffs’ patent having long lapsed they 
were not entitled to any monopoly in the term 
“Singer.” It was held that the company had no 
right to the exclusive use of the word “Singer,” 
and no injunction was granted. 

The same principles apply in the case of the 
word ‘‘ Magnolia,” as applied to metal, for it has 
become well known in the trade as a substance 
peculiarly adapted for bearings in machinery. 
Where, however, a brewer had manufactured ale at 
Stone for a number of years, so that his ale came 
to be known as ‘‘Stone ale,” an injunction was 
granted to restrain the defendant who had only re- 
cently come to the town from selling ale under the 
appellation of ‘‘Stone ale” or ‘‘ Montgomery 
Stone ale” (Montgomery v. Thompson (1891) A.C. 
217). 

A reference to one or two cases will be sufficient 
to show that where the defendant makes a ques- 
tionable use of his own name, the Court will not 
hesitate to grant an injunction. Thus, in Hol- 
loway v. Holloway (13 Brav. 209) the defendant, 
Henry Holloway, commenced selling pills as 
Holloway’s pills in boxes similar to those of the 
plaintiff, Thomas Holloway, with a view to passing 
off his pills as the plaintiff's. He was restrained 
by injunction. Again, where a man named Day, 
having obtained the authority of one Martin to use 
his name, set up in business as Day and Martin, 
and sold blacking in bottles with labels similar to 
those of the well-known firm, he was restrained by 
injunction. (Croft v. Day, 7 Beau 84.) 

The case of Turton v. Turton, 42 Q. B. D. 132, 
may be regarded as a leading authority upon this 
question, and it establishes the principle referred 
to at the commencement of this article, that if a 
man use his own name, he cannot, in the absence 
of fraud, be restrained by injunction, however his 
neighbours may be affected. 

The plaintiffs had, for some years, carried on the 
business of steel manufacturers at the ‘‘Sheaf 
Works” in Sheffield. From the year 1849 until 
1886, business had been conducted under the 
name of ‘*Thomas Turton and Sons,” when it 
was transferred to a company, which was known 
as ‘‘Thomas Turton and Sons, Limited.” The 
defendants were John Turton and his two sons, 
who were carrying on business in partnership at the 
Vulcan Works, Sheftield, a business very similar to 
that carried on by the plaintiffs. John Turton 
had commenced business in 1869, and from 1872 to 
1878 the firm’s name was Turton and Lawton, but 
in March, 1878, Lawton retired, when John Turton 
took his two sons into the business under the style 
of ‘‘ John Turton and Sons.” The works were at a 
distance of about one mile from one another. The 
plaintiffs sought to restrain the defendants from 
carrying on the business of merchants and manu- 
facturers of steel, &c., under the name of ‘John 
Turton and Sons,” or any name so closely resem- 
bling their own as to be calculated to deceive. 
Affidavits were filed to show that much confusion 
had been caused in Sheffield by the similarity of 
the two names. The defendant deposed that the 
name of his firm had been adopted merely for the 
purpose of making known the fact that his two 
sons had become partners, and not for the purpose 
of interfering with the plaintiffs. Mr. Justice 
North granted an injunction. In the course of an 
elaborate judgment, when the case reached the Court 
of Appeal, Lord Esher (M.R.)said: ‘‘ Now itis not 
alleged, and certainly it is not proved, that the de- 
fendant did anything in the way of his trade which 
tended to give any other meaning to the name in 
which he carried on his business, or which could give 
any other meaning to it, than merely the fact that he 
did carry on his business, and was in partnership 
with his sons. . . . The plaintiffs have no right to 
Say that a man may not use his own name. Upon 
principle I should say it is perfectly clear that if 
all a man does is to carry on the same business and 
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to state how he is carrying it on, that statement 
being the simple truth, pes he does nothing more 
with regard to the respective names, he is doing no 
wrong. ... and there is no primdé facie case 
against him. But if, besides using his own name, 
he does other things which show that he is intend- 
ing to represent, and is, in point of fact, making his 
goods represent those of another person, then he is 
to be prohibited, but not otherwise. I think that 
even though the defendants had done damage to 
the plaintiffs there would have been no ground for 
an injunction against them,” 

Cotton, L. J., said: ‘‘In my opinion the Court 
cannot stop a man from carrying on his business in 
his own name, although it may be the name of a 
better-known manufacturer, when he does nothing 
at all in any way to try and represent that he is 
that better-known and successful manufacturer. 
If that were so there would be at once a monopoly 
obtained in the use of names by any persons who 
by carrying on business in one name got a repu- 
tation.” 

The appeal was, therefore, allowed and the in- 
junction refused. 








NOTES. 
Tur TRANSPORTATION OF IRON ORE. 

At a recent meeting of the Engineers’ Society of 
Western Pennsylvania a very interesting descrip- 
tion of the means adopted for transporting iron 
ore from the Lake Superior mines to the furnaces 
was given by Mr. E. B. Taylor, General Superin- 
tendent of Transportation for the Pennsylvania lines 
west of Reading. Mr. Taylor stated that at pre- 
sent these mines produce two-thirds of all the ore 
The first of these mines was 
discovered in 1845, but up till 1879 only 11,580,072 
tons had been extracted, an aggregate rather less 
than the present annual output. The distance of 
the mines from the lake ports, where most of the 
ore is shipped, ranges from 11 to 60 miles. The 
cars used in general hold 20 to 30 tons each, the 
old four-wheeled wagon having almost entirely dis- 
appeared, owing mainly to the introduction of very 
large steamers, and the demand that these should 
be loaded as rapidly as the older and smaller 
boats. Many of these new steamers carry over 7000 
tons of ore on a draught of 17$ ft. The loading is 
effected through spouts from staithes, and as much 
as 980 tons have, it is stated, been shipped in 
43 minutes. This probably does not include time 
spent in trimming the cargo. To manipulate the 
large cars, heavy locomotives are needed, and thus 
the switching is commonly done by 92-ton ‘‘ Con- 
solidation” engines. Every effort has been made 
to reduce the cost of transport between the mines 
and the shipping ports, and it is now but one- 
tenth of what it was 30 years ago. Thus in 1867 
the freight from Escanaba to Lake Erie ports was 
4,25 dols. The contract rate is now 45 cents per 
ton, and as little as 40 cents has been charged. 
For unloading the vessels on reaching their desti- 
nations, special machines have been devised which 
handle the ore with great economy and dispatch. 
To convey the ore from the receiving docks to the 
furnaces equally efficient arrangements have been 
made. Thus, to meet the demands of the Carnegie 
Company, the Pennsylvania Railroad have built 
self-clearing cars of steel, capable of conveying 
115,000 lb. of ore each. To haul these cars 
enormous locomotives have been constructed, the 
largest belonging to the Union Railroad, weigh- 
no less than 330,000 ]b. in running order ; whilst 
the Pennsylvania Company use engines weighing 
215,000 lb. These steel cars weigh 39,000 Ib. 
each, and their axle journals are 5} in. in diameter 
by 10 in. long. 


Mopir1ep BunsEN CELLS. 

Emil Petersen, of Copenhagen, draws attention 
to some promising modifications of the Bunsen 
cell. Bunsen placed zinc in dilute sulphuric acid, 
and, within a porous cell, carbon in concentrated 
nitric acid. The sulphuric acid may be replaced by 
a solution of sodium chloride. Neither the electro- 
motive force, nor the internal resistance are 
affected, as he has proved by experiments, and the 
zinc need not be amalgamated. A substitute for 
nitric acid is more difficult to be found. Some of 
the various oxidising agents, tried as depolarisers— 
potassium permanaganate, hydrogen peroxide, lead 
peroxide suspended in sulphuric acid, &c.—actually 
give a higher electromotive force than nitric acid ; 
but such combinations are inferior, both in con- 








stancy and in current yield. Petersen ascribes this 
to two causes. Firstly, there is a generation of 
hydrogen ; and, secondly, the decomposition products 
remain in the liquid, an objection which applies 
also to chromic acid depolarisers. He endeavoured 
to find a depolariser which should contain no oxygen 
salt, and me cer kation could assume a lower valency 
under development of positive electricity, or whose 
anion could assume a higher valency under 
absorption of negative electricity. Chloride of iron 
is a liquid of the first class. The combination 
Zn-NaCl-FeCl,-C has, indeed, been proposed by 
Buff already ; but Petersen was not, at first, aware 
of Buff’s researches, and he has carried the inves- 
tigation further. The cells have the good proper- 
ties of Leclanché cells, are most constant, currents 
of 1 ampere may be drawn for hours, and the 
electromotive force is high, 1.72 volt ; the internal 
resistance of an ordinary-size cell is 0.3 or 0.4 ohm. 
The electromotive force sinks slowly with the ad- 
vancing reduction of FeCl, to FeCl,, and finally 
the porous cell becomes coated with a grey deposit 
of iron which can be removed by means of hy 
chloric acid. The combination Zn-NaCl-FeCl,-Fe 
(hollow iron cylinder) yielded for 72 hours a 
constant current of 1.2 ampere at 0.537 volt. 
An emergency cell of high electromotive force, 
1.6 volt, can easily be obtained by separating 
a zinc and a carbon plate by a slab of wood and 
immersing the plates in iron chloride. The iron 
chloride undergoes hydrolisis and ferric hydrate 
settles near the zinc. In order to avoid this, 
Petersen substituted red prussiate of potash for the 
iron chloride. This salt is slowly reduced to yellow 
prussiate, while the electromotive force sinks from 
1.438 to 1.105 volt. The internal resistance is 
about 0.3 ohm, and discharges at 1 ampere may be 
continued for many hours. Petersen also experi- 
mented with Daniell cells. The internal resistance 
can be diminished by using magnesium chloride 
instead of sulphuric acid. Sodium chloride is still 
more efficacious, but the resulting sodium sulphate 
tends to crystallise and to destroy the porous cell. 
Inside the porous cell he places a cylinder of sheet 
lead, perforated above and below, and closed below 
by copper gauze. When the battery is not used, the 
clay cell should be taken out and the lead cylinder 
with its charge of copper sulphate crystals be put 
in a solution of copper sulphate. 


ToRPEDO-BoATs FOR THE JAPANESE Navy. 


In a recent issue (ENGINEERING, December 9, 
1898, page 755 ante) we gave a short description 
of a torpedo-boat destroyer built for the Imperial 
Navy of Japan, by Messrs. J. I. Thornycroft and 
Co., of Chiswick, and also noted some of the very 
satisfactory results of its trials. We learn, from 
papers received from Japan that the Japanese are 
very active in making additions to this part of their 
Navy, as they recognise the important part which 
torpedoes will take in naval warfare in the future. 
They have recently added a small dockyard to the 
naval station and arsenal of Sasebo, which lies 
about 50 miles by sea north of Nagasaki, and this 
they are devoting almost entirely to the construc- 
tion, or probably it is more correct to say, the 
erection of the smaller classes of torpedo craft. 
A considerable number of second and _ third-class 
torpedo-boats which have been ordered from 
abroad are sent out in pieces all marked, and 
are then put together at Sasebo, much in the 
way that a boy puts together the component parts 
of a box of toys. Schichau, of Elbing, has sent 
out a number of second-class torpedo-boats of about 
82 tons displacement, which were built from de- 
signs made by the Japanese naval authorities, and 
which show that they are not by any means content 
to copy the work of others, but modify and develop 
when they think they can make an improvement. 
Considerable difficulty seems to be experienced 
in putting the boats together, partly because the 
various parts have not been carefully marked, and 
partly because of the delay in turning over the 
piles of material in order to reach the parts lying 
underneath. However, the Japanese have a 
wonderful knack of overcoming such difficulties, 
and they managed to erect the boats in a very 
short time. Other second-class torpedo-boats are 
being sent out by Schichau and Normand, while 
the former is also constructing two twin-screw 
boats of 150 tons each. The torpedo-boat de- 
stroyers are being built by Messrs. Thornycroft 
and Yarrow, according to the designs we have men- 
tioned, and will steam out to Japan, as they are 
of sufficient size to undertake the voyage with 
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safety, although it must be confessed that such 
crafts do not offer much accommodation for the 
crews. These boats are all part of the naval 
programme which the Japanese authorities made 
out, to be completed between the years 1896 and 
1906, this part of it to consist of 23 first class, 
31 second class, and 35 third-class torpedo-boats, 
12 destroyers, and a torpedo dépét ship. In their 
Navy, as in other matters, the Japanese are very 
eclectic, and select what they believe to be the best 
from different parts of the world, and then modify 
these to suit their own ideas. It is understood 
that as soon as the vessels are completed the naval 
authorities expect to make a series of very exhaus- 
tive experiments and comparisons between the 
vessels which have been built in Britain, Germany, 
France, and America, and it is hoped that the 
results of these will be published for the informa- 
tion of naval architects and shipbuilders generally. 
The newly instituted Japanese Institute of Naval 
Architects has in this a very good opportunity of 
showing that it can render good service to science, 
and pay back some of the debt which Japan owes 
to Western nations. 
A Derr Pite Founparion. 

In a paper recently read before the Western 
Society of Engineers, Mr. W. Sooy-Smith describes 
some heavy pile foundations put in for the United 
States Post Office and Customs House Building 
at Chicago. Mr. py ence states that the city of 
Chicago stands on a level plain, the surface strata 
in general consisting of, first, a layer about 1 ft. 
deep of black soil, followed by 6 ft. or 8 ft. of fine 
sand. Below this comes 3 ft. to 10 ft. of mode- 
rately hard clay, which is underlain by 40 ft. to 
60 ft. of very soft clay saturated with water. 
Below this, some 40 ft. to 60 ft. below city 
datum, the material gradually hardens, solid 
‘*hard pan” being at length reached. This latter 
material is so hard that it cannot be penetrated 
with a woodauger. This hard pan rests upon solid 
limestone. In Chicago the foundations for heavy 
buildings usually pass through the upper surface 
layers and partially through the upper bed of hard 
clay. The soft clay underlying the latter will not 
carry more than 3000 Ib. to 4000 lb. per square foot 
without yielding. Buildings erected with a load on 
the foundations not exceeding the latter limit have 
settled badly. After careful consideration, it was 
decided to adopt a pile foundation for the new build- 
ings mentioned above, the weight of which amounted 
to about 150,000 tons. An examination of the site 
showed that piles about 43 ft. to 45 ft. long would 
be needed to extend from the hard ground to 26} ft. 
below the street where it was decided to fix the 
level of their tops. This level is 12} ft. below the 
low-water surface of the lake, so that the piles will 
always be thoroughly wet, and thus their endurance 
absolutely insured. In all 5087 piles have been 
driven. They are of Norway pine not less than 
16 in. in diameter at the butt, nor less than 10 in. 
at the point. They were driven by a steam pile- 
driver, the ram weighing 4700 Ib., and the fall 
being 42 in. Driving was stopped when the pile 
required six to eight blows to drive it lin, The 
rate of penetration during driving averaged as 
follows : 

To drive pile from Oft. to 10 ft. required = blows 
oe 


” oo 99 20 ” ” ” 
” 20 5, 95 ” ” 102 ” 
” 30 ” 40,, ” 212 ” 
” 40 ” 99 45 ” ” 199 ” 
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Making a total of 688 blows per pile. 
The driving of a pile caused a certain amount of 
lifting in its neighbours. The maximum observed 
was 42in., but this was exceptional, the usual 
amount, even when the piles were spaced as closely 
as 3 ft. or 3 ft. Gin. centres, being from .35 in. to 
2.2 in. When the piles were more than 6 ft. apart 
the driving of one did not affect the others. To 
test whether the bearing power was substantially 
lowered by this ‘‘ heaving,” the pile-driver was 
jlaced over a pile which had been lifted, and thirty 
laevis struck. The first twenty of these drove the 
pile 5 in. and the last ten blows drove it 1} in. 
After driving the piles were sawn off at the proper 
level and capped with beams of white oak 14 in. 
square, bolted on with 1-in. drift bolts 24 in. long. 
On top of these caps was placed a solid platform of 
12-in. white oak beams, on which the concrete 
foundation was started. 








A San Francisco Exarprtion.—It has been decided to 
hold an international exhibition at San Francisco in 1901. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 11. 

THE new year has been quiet in iron and steel. The 
upward tendency in prices has been temporarily 
arrested. An enormous demand has been entered 
upon mill and furnace works. A general advance has 
been made in plates, shapes, billets, sheets, and mer- 
chant steel a 2 steel rails, ranging from 4s. to 8s. per 
ton. It is thought there will be no further disturbance 
for the present. The steel and wire interests are 
uniting on a basis of 90,000,000 dols. The tinplate 
combination will issue its edict as to prices in a few 
days. Its managers contemplate building some addi- 
tional capacity. Unless margins are made, low out- 
side capital is ready to build independent mills. 
Steel rails are strong at an advance of 1.00 dol. in 
eastern mills. Steel and iron plate orders are await- 
ing acceptance. Judging from the known require- 
ments for — purposes and the absolutely 
necessary new mileage, the rail mills will not 
have many idle days before next autumn. An- 
other advance is urged by some rail interests. 
The greatest demand is for plates. The mills are 
unable to accommodate all who want orders executed 
inside of 60 days. Very large contracts have been 
placed at Chicago, and new requirements of excep- 
tional magnitude have been under consideration this 
week at Pittsburg. The Australian order was re- 
fused at Chicago, and has but little chance elsewhere. 
Billet mills will advance quotations, because they are 
oversold. Soft steel bars are in very urgent request 
in Western markets where implement interests are 
concerned. Pipemakers have just received inquiries 
for very large lots, and, as the mills are full, it may be 
some weeks before the new-comers may be taken care 
of. Railroad freights are likely toadvance. Another 
long-forgotten factor to be looked at is the possibility 
of strikes in some lines. The coal miners of the bitu- 
minous coalfields, representing over 100,000 men, are 
arranging prices for 1899, and this removes the cost of 
fuel from the uncertainty of strikes. 

January 18. 

The year opens under best possible conditions for 
iron and steel. Not one-fourth of the business done 
during the 18 days of December has been done so far 
this month. Big and little consumers have remained 
out of the market, watching prices advancing. Pig- 
iron production increased 32,000 tons in December, 
and stocks declined 38,000 tons the same month. 
This shows that over 13,000,000 tons will be used this 
year, not counting unusual influences. Most buyers 
are fairly covered, and from this ontput there cannot 
be much business in crude iron until towards the 
opening of spring. Bessemer and non-Bessemer pig 
are very firm, and may advance. Billets sold here 
to-day at 19.10 dols., and are creeping towards 19.50 
dols. The steel and wire combination has influenced 
prices all around, and a further hardening of prices is 
the natural outcome of present conditions. All finish- 
ing mills are crowded, and at the advance in prices 
there is not much business to record in large con- 
tracts. Small buyers are bobbing up by the score. 
There is, however, a constant stream of inquiries 
which mean enormous business as soon as the mills 
can shake down enough to let more in. The Schven 
Pressed Steel Company and the Fox Pressed Steel 
Company have consolidated, capital stock 25,000,000 
dols. Ten 40-ton open-hearth furnaces will soon be 
added to the 30 open-hearth furnaces at Homestead. 
The new car works there will absorb 500 tons steel 
plates per day. Tin, pig, lead, and copper are ad- 
vancing. Tinplate is very strong, and the new 
management will temper supply to demand in a way 
that will redound to good profits. 





SUBMARINE TELEGRAPH ENTERPRISE. 

Tue net profit reaiised by the Eastern Telegraph 
Company, Limited, in the half-year ending Septem- 
ber 30, 1898, was 271,430/. The dividends and in- 
terest paid for the six months absorbed 154,5511.; 
10,0002. was carried to the maintenance ships reserve 
fund, 5000/. to the head offices removal reserve fund, 
and 70,000/. to the general reserve fund. A balance 
of 3568/. was brought into the accounts from the 
previous six months, so that after these various allo- 
cations had been made there remained a final balance 
of 35,447/, to be carried to the credit of the half-year 
ending March 31, 1899. It should be observed that 
the company’s revenue during the half-year under 
review was helped up to the extent of 23,902/. by 
a received _ — held in other tele- 
graph companies. The paid-up capital of the com- 
pany et ape the close of , Re tg 1898, at 
7,242,220/., viz: Ordinary stock, 4,000,000/. ; 34 per 
cent. preference stock, 1,720,352/.; 5 per cent. de- 
bentures, payable this year, 89,600/.; and 4 per 
cent. mortgage debenture stock, 1,432,268/. he 
reserve funds formed by the company stood at the same 
date at 1,311,478/., viz. : General reserve fund, 938,551. : 
maintenance ships reserve fund, 170,412/.; marine in- 
surance fund, 76,002/.; fire insurance and guarantee 








reserve funds 80,027/.; land and buildings deprecia- 
tion fund, 41,487/.; and removal of head offices fund, 
5000/. The expenditure made by the company on 
on account to the close of September, 1898, for 
cables, land lines, stations, ships, and shares in other 
telegraph companies, was 6,318,368/. At the same 
date a payment of 225,434/. made on account of the 
the Porthcurnow, Gibraltar, and Malta cables re- 
mained in suspense. One section of these cables has 
been laid from Porthcurnow to Gibraltar, and an 
expedition with additional cables from Gibraltar to 
to Malta and Alexandria left the Thames in Decem- 
ber. Spare cables and other stores had absorbed 
134,037/. at the close of September, 1898. Nothing 
was charged against the general reserve fund in the 
six months ending September, 1898, and the fund 
increased from 858,922/. at the close of March, 1898, 
to 938,551/. at the close of September, 1898. 

The charges for the repair and renewal-of cables 
for the six months ending September 30, 1898, 
including cable used and expenses of ships in harbour, 
were 41,717/. ; 2523/. was also charged off for the half- 
year for depreciation of spare cable. The company 
has five maintenance steamers, viz., the John Pender, 
the Chiltern, the Electra, the Mirror, and the Amber, 
The John Pender was ~eee during the past half- 
year on repairs to the Mossamedes and Cape Town 
cable for the Eastern and South African Telegraph 
Company and the Bolama T-piece for the West African 
Telegraph Company, as well as on repairs to the 
Lisbon and Gibraltar cable. The Chiltern was engaged 
on repairs to the Gibraltar and Malta No. 1 and the 
Porthcurnow and Lisbon No. 1 cables, and the Cyprus 
and Latakia cable for the Turkish Government. The 
Electra was engaged on repairs to the Malta and 
Alexandria No. 2 cable. ‘he Mirror was engaged 
on repairs to the Porthcurnow and Lisbon No. 1 
cable, the Havre and Waterville cable, the Weston- 
super-Mare and Waterville cable for the Commercial 
Cable Company, the Faimouth and Bilbao cable, for the 
Direct Spanish Telegraph Company ; and the Emden 
and Vigo cable, for the German Submarine Telegraph 
Company. The Amber was engaged on repairs to the 
Suez and Suakim No. 1 cable, the Suakim and Perim 
No. 1 cable, the Perim and Aden No. 2 cable, the Suez 
and Aden No. 3 cable, and the Alexandria and Port Said 
cables. The Amber was also engaged at Zanzibar on 
account of the Eastern and South African Telegraph 
Company. The expenses of these steamers for the six 
months, including the value of the cable used, were 
61,444/., but this was reduced to 41,717/., as already 
indicated, by charges made to the Turkish Govern- 
ment for repairs of cables, and to other companies for 
the use of the ships for repairing purposes. A new 
cable-repairing steamer is to be built, to replace the 
John Pender, which has been recently sold. 

The position of the Direct United States Cable 
Com of appears to be gradually improving. The 
dividend paid upon the company’s share capital has 
only reached the moderate rate of 3} per cent. per 
annum, but a large reserve fund has been formed, and 
this fund increased in the second half of last year from 
351,455/. to 368,534/. No repair of the company’s 
cables was required during the second half of last 

ear, but the reserve fund was debited with 1548/., 

ing the balance of the Ballinskelligs buildings and 
Ryebeachland accounts, now wholly written off. 
Between July, 1877, and December, 1898, the reserve 
fund was charged with 179,342/. for expenditure made 
in connection with the repair and renewal of cables. 
The cost of removing cables and station from Torbay 
to Halifax, and diverting cable from Brown’s Bank in 
1887, amounting altogether to 23,639/., was also 
charged off the reserve fund. 





TANK VESSELS.—It is quite surprising how quickly 
tank steamers have come into general use in the merchant 
navies of numerous nations. The first tank steamer 
_— in Geestemiinde harbour in July, 1886, bearing 
the appropriate name of ‘‘ Gliickauf” (good luck!). It 
was built fora German owner according to his own speci- 
fication. Twelve years later the number of tank vessels 
had reached the figure of 180, distributed amongst 
the following countries : . 

Vessels, &T08s Register 


Tons. 

Germany ... a i 22 65,112 
America... = ot 10 16,987 
England... or ee 70 210,586 
Russia ee — om 36 30,673 
Holland... = one 18 37,714 
France Js ops 6 11,858 
Belgium 5 11,916 
Denmark 3 4,819 
Norway 1 1,780 
Sweden 1 7 
Austria 1 2,370 
Egypt 1 449 
Spain ie 6 6,553 
Totals aes ses. ae 401,024 


Of these 164 were steamers with an aggregate tonnage of 
383,086 registered tons and 12 sailing vessels with an 
aggregate of 12,344 tons, besides four ferries with an 
aggregate of 5594 registered tons, 
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THE WHITE STAR STEAMER ‘ OCEANIC.” 
To THE EpiToR or ENGINEERING. 

Srr,—In your issue of the 13th inst. you give a full and 
interesting account of the construction and the arrange- 
ments in connection with the launch of this t vessel. 

You illustrate on 54, Fig. 7, a special device in 
connection with the launching ways, and refer to it on 
page 56 as follows: ‘‘A special feature in the launching 
arrangements is the method of releasing the sliding ways 
from the lying ways. This has been devised by Mr. A. 
M. Carlisle, the general manager of Messrs. Harland and 
Wolff's shipyard ; it consists of a massive steel trigger, as 
shown in our illustration.” Iam surprised to read that 
the credit of this arrangement is given to Mr. Carlisle, as 
so far back as 1892 I took out a patent, No. 13,401, for 
this arrangement, and have since used it on over 80 vessels 
launched at the shipyard of Messrs. Joseph L. Thompson 
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and Sons, Limited. I enclose you a drawing of my 
arrangement, copied from my patent specification, from 
which you will see that the idea is mine, and also the 
arrangement of the gear practically the same. 

T enclose you a copy of a local paper which described 
the gear when first used at a launch in 1892, which also 
gives particulars of the gear, and of its inspection by 
Lloyd’s Visiting Committee. 

I think that, in justice to myself, these facts should be 
stated as prominently as the statement in connection with 
the launch of the Oceanic. I enclose a drawing of my 
gear, and shall be glad if you can see your way to insert 
it in = paper ; it will then be open for comparison 
with the gear stated to have been devised by Mr. Carlisle. 

Yours, &c., 
Joseph L. Thompson and Sons, Limited. 
P. Puorson, Director and Works Manager. 
North Sands Shipbuilding Yard and Manor Quay 
Repairing Works, Sunderland, January 20, 1899. 





LITTLE RAILWAYS FOR SOUTH AFRICAN 
COLONIES. 
To THE EpiTor oF ENGINEERING. 

Smr,—Having had considerable experience in the con- 
struction and working of narrow-gauge railways, permit 
_ i, your attention to a point which is often over- 
looked. 

In average tigen and conditions a double line of 
2 ft.6 in. gauge could be constructed for less than a 
single line of standard gauge, and could handle a great 
deal more traffic. 

In a large = of ‘narrow-gauge eo it might 
often happen that, as the country developed, the traffic on 
certain small portions would congested. 
could then be doubled, so that the whole system would be 
benefited at an expense very much less than would be re- 
_— were it all of standard gauge, the outlay for 

oubling being incurred only as it was needed. 

As an illustration of what can be done in carrying large 

kages on a 2 ft. 6 in. gauge, I have several times carried 
neashire boilers, 27 ft. long by 9 ft. in diameter, over 
tube-plates, and “a about 16 tons. 
ery truly yours, 
JostaH HarpineG, M.I.C.E. 
46, Finsbury-square, E.C., January 24, 1899. 





‘“ BLOCK-SETTING TITAN CRANES.” 
To THE EpiTor or ENGINEERING. 

Sir,—I sincerely regret that the letter of Messrs. 
Stothert and Pitt in your issue of the 20th compels me 
toask the favour of the insertion of a reply. I should 
not, however, have offered any public explanation of 
what is a private affair, but for the attempt made in that 
letter to throw discredit on the accuracy of my article in 
Cassier’s Magazine. 

I take exception, first, to the opening of the letter. It 
would imply that Stothert and Pitt knew nothing of the 
article in question until their ‘‘ attention” had ‘been 
called” to it. On the contrary, they were as well aware 
a8 myself that the article was in the — and they had 
read the proofs through with me ; so that to say that their 
attention had been ‘‘called” to it, sounds disingenuous, 
and would convey a wrong impression. 

Regarding the question raised in that letter, of re- 
omega for the article, this would naturally be attri- 
buted to the writer who signed it, and to no one else. 
The MS. had never been seen by any one, except myself, 
before it was sent to the editor of Cassier’s. 

Messrs. Stothert and Pitt complain that “all mention 
of our name nm omitted throughout.” Now, 
vg a I did not, of course, write the article to advertise 
any firms, but to give the general reader a good idea of 
what has been done in Titan building, I regret, as much 
88 themselves, the omission in question, and expressed 
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that regret personally to them last December. I am, 
therefore, surprised that they have made this a matter 
for public complaint, particularly as the absence of illus- 
tration of their machines is due to their delay in supply- 
ing photographs. The following are the facts : 
wrote the article without inserting fully the names of 
manufacturers, intending to add these in proof, in connec- 
tion with illustrations, when obtained; and this I ex- 
lained to Mr. Pitt. Mr. Pitt was asked for photographs 
ast August, at the same time as other firms, who 
promptly responded. Mr. Pitt declined to omaply, them 
unless, and until, he could see proofs of the article. On re- 
ceipt of these in December last, I went throngh them 
— line by line with Messrs. Stothert and Pitt, and 
inserted, at their desire, some details relating to their 
practice which is covered by the last two or three years, 
and inserted, too, the name of the firm. The proofs were 
posted and the photographs were supplied a few days 





later. But time had been lost, the printing of the article 
had to go on; so neither pho phs, nor any corrections 
or additions, appear in print. essrs. Stothert and Pitt 
are not alone in the absence of their names from the 
letterpress. Messrs. Jessop and Appleby, Ransomes and 
Rapier, the John Cockerill Company are not mentioned 
by name. But the photographs which they supplied on 
request last August and September tell their story. 

In reference to the ‘‘statements in the article, many 
of which are incorrect.” This is too vague. It implies 
that the article was incorrect before Stothert and Pitt’s 
suggestions were embodied, but correct afterwards. Now 
these included variations in practice, and the insertion of 
names chiefly ; and their absence does not detract from 
the value of the article as an account of the development 
of the Titan crane. The editor of Cassier’s had the 
proofs, with the additions made, and these, therefore, are 
available for reference if required. I think, if the editor 
had deemed these additions of sufficient importance to 
justify the postponement of the printing of the article, he 
would have done so. 

I note in Stothert and Pitt’sletter one statement called 
in question: ‘*7. The ‘smallest block-setter ever made’ 
(sic.) for East London, page 177.” This is a false quota- 
tion. In my article the reading is: ‘‘ Among the 
smallest block-setters ever made &c.;” followed imme- 
diately by: ‘‘ Among the largest are the machines, &c. ;” 
which is quite a different construction. Stother and Pitt 
have made smaller machines than these, as small as 6 
and 3tons. Buta 3-tonlong radius crane can hardly be 
dignified by the name ‘‘ Titan,” any more than a Tem- 

rley transporter or a Brown coaling crane. To over- 
oad a semi-popular article with minute of this kind, 
and repetitions of the names of firms, would ruin it in 
the opinion of an editor who gauges the requirements of 
is readers. 

In conclusion ; I have given, I believe, the only maga- 
zine account of the development of the block-setting 
Titan, as made by several firms—English and Conti- 
nental. It is as full in information as the limits of an 
article will permit. I have also written of what I know 
well. The attempt made to throw discredit on my 
article compels me to say that I have a special and exten- 
sive knowledge of the construction of Titans, and other 
departments of crane work, and should therefore be 
ualified to write about them. None know this better 
than Stothert and Pitt. 

I am, Sir, yours faithfully, 
JOSEPH HORNER. 
17, Vernon-terrace, Twerton-on-A von, Bath, 
January 21, 1890. 





FOREIGN PATENTS IN JAPAN. 
To THE Eprror or ENGINEERING. 

Sir,—About eight months ago the Japanese Patent 
Bureau published, in tabulated form, particulars of the 
various foreign applications for patents which had been 
received up to March 23, 1898; from which it appears 
that, out of 104 cases, one had been granted, five finally 
rejected, 18 rejected but awaiting reconsideration or 
appeal, and 80 still under consideration or referred back 
for correction, production of models, &c. 

According to the Gazette published by the Patent 
Bureau, of which the last number that I have been able 
to procure was dated November 10, 1898 (I was informed 
that the succeeding number was already out of print), it 
would appear that only two patents in all have yet been 

nted to foreigners, viz., No. 3076, to Edward Hayden 


Trine, U.S.A., for improvements in steam valves for 
direct-acting pumps, applied for September 24, 1897, 
ted March 22, 1898, term 15 years ; and No. 3129, to 
Sein Armstrong, London, for smelting furnace for iron 
pyrites, applied for June 7, 1897, granted March 27, 1898, 
term 15 years. . 
No mention is made of unsuccessful applications, or of 





those which have not yet been decided. But as I happen 
to know of at least five other grants, four of which I have 
myself obtained for foreign applicants, it is evident that 
the Gazette is by no means up to date. 

I should like to draw attention to the inordinate time 
that usually elapses between the application and the final 
decision, which in the five cases mentioned varies from 
12 to 19 months; so that it by no means follows that a 
case has been rejected because nothing has been heard of 
it for a year or more. 

In addition to the above, registrations of nine designs 
for toothed wheels (Nos. 698 to 706) have been granted to 
Herbert Frank Beamish, director of Messrs. Starle 
Brothers, and Westwood, Limited, Birmingham, all 
dated July 1, 1898, the applications having been made 
on June 17, 1897, or rather more than a year previously. 

Before the revised treaties come into force (probably in 
July next), Japan has undertaken to join the Inter- 
national Union for the Protection of Industrial Property, 
so that foreign applicants ought soon to find their chances 
of success materially increased, many of the rejections 
hitherto being based upon the ground that foreign patents 
for the same inventions have been issued a few months or 
weeks (in one case only 16 a oe 

e marks, of which several have been secured by 
— are published in a separate journal; but it 
would be of no particular interest to give a bare list 
without facsimiles of the actual marks. 

Yours truly, 
W. Sitver Hatt. 

Tokio, Japan, December 17, 1898. 








THE BARKING EXPLOSION. 
To THE Epitor OF ENGINEERING. : 
Srr,—On reading through your report on the Barking 
explosion I notice a mistake which might lead to mis- 
understanding. The instructions at Lloyd's Register 
were for the inspectors to use their own gauges in con- 
junction with the makers’ or steamship gauges, and not 
to depend on a single gauge. With the fittings supplied 
this was almost always possible. In other cases where 
only one gauge could be fitted at a time, the owners’ 
auge would be used while the pressure was being raised. 
When steady this gauge would be replaced by that of the 
inspector. 
Yours faithfully, 
C. E. Stromrysr, Chief Engineer. 
Manchester, January 21, 1899. 





To THE EpiToR or ENGINEERING. 
Srr,—We have just had brought to our notice, that in 
some of the reports of the inquest with reference to the 
unfortunate Barking boiler explosion, Mr. Gordon, one 
of the witnesses, is reported to have said that the pressure 
uge fitted on the boiler which exploded, was repaired 
y us. This is entirely inaccurate. The gauge was not 
repaired by us, nor was it of our make, as we can prove 
by our books. _ 
Weare writing the Coroner, offering to give evidence on 
the point. 
We are, Sir, yours, &c., 
; JAMES GIBB AND Co. 
99, Fenchurch-street, London, E.C., January 21, 1899. 





THE STABILITY OF TANK ENGINES. 
To THE EpiTor or ENGINEERING. 

Srr,—The condemnation which passenger tank engines 
with trailing bogies have experienced at the hands of the 
inspectors of the Board of Trade, is sufficiently serious to 
demand the attention of railway engineers, with a view 
to the elimination of the defects which have placed them 
under suspicion. The cause which conduces to derail- 
ment appears to be the shortness of the rigid wheelbase 
combined with insufficient resistance of the bogie to lateral 
displacement. : 

he type of bogie involved in the Cornish accidents is 
loaded through vertical suspension links, and until dis- 
— it has no positive resistance to oppose to lateral 
orces, the resistance to displacement increasing from 
zero proportionately to the tangent of the angle of incli- 
nation to the vertical; the American pattern of swing- 
beam bogie is loaded through inclined links, and opposes 
considerably | one ed resistance to displacement ; when 
the links are fitted in pairs of opposite inclination, as on 
the Taff Vale Railway, there is no tendency to cross- 
bind on the centre pivot or to disturb the equal incidence 
of the load on the journals. 

The cross-slide of the Adams bogie is controlled by 
springs, and the arrangements in use comprise every 
variety of rubber washers, helical or conical, laminated 
or elliptical, under varying conditions of initial compres- 
sion and working deflection ; a modification having the 
cross-slide machined to a curve of about 12 ft. radius was 
introduced on the North-Eastern Railway express engines 
in 1887, but did not appear to afford any unique advan- 
tage; one example was involved in a disastrous derail- 
ment near Ryhope, and the type is not now continued. 
It is noteworthy that another railway is now using a 
similar arrangement under a different name. ; 

The Midland Railway Company have ee bogie 
tank engines with so much success that it may be well to 
note that they employ a special form of side bearing be- 
tween ‘the wheels, the friction of the load acting at long 
leverage from the centre pivot will have a ooniying 
effect over the angular displacements, though it 
probably increase the running resistance on curves. 

In ordinary bogies the angular movements are con- 
trolled merely by the interaction of the flange and the 
rail ; ‘when the wheelbase is short, it is evident that the 
truck will move through a considerable angle before the 
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righting moment is called into play; this conduces to| The double-ended type of engine, as used on some | displacements of bogies, and by measuring the intensity 
surging on passing changes of curvature. English railways, has not met with general approval ‘of the resistance opposed to same. It is probable that a 

aving recently had occasion to design bogies for because there is a considerable deadweight on the radial | careful revision of the designs with minor modifications 
wagons of high capacity, the writer determined to apply | axles and the absence of equalisers makes them severe on | of existing arrangements will safeguard passenger tank 
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Bogie frame supported by a helical spring above each axle- 
box and loaded through laminated springs and suspension 
rods. Displacement on curves to be controlled by hori- 
zontal radiating links bearing on spherical washers and 
coil springs. Steel main frames to have jin. camber; 
external panels to be of hard steel 0.06 in thick. 


a more positive control by means of horizontal radiating | the springs, as there are eight independent points of sup-| engines against a repetition of derailments without 
links bearing on spherical washers at the corners of the | port; the radial boxes are also curved to a radius about | serious external contributory causes. 


bogie frame, and suitably enchored to the main frame on | twice as long as that demanded by theoretical considera- | Yours, &c, 
washers with spring bearings. | tions. In consequence of this long radius, or, worse . D. TwinBERROW. 
i still, when plain parallel play is allowed, the plane of | 13, Mosley-street, Newcastle-on-Tyne, Jan. 20, 18%. 


A lateral impact is opposed and cushioned by the pair € 
of links and springs at one side, whilst the resist- | the wheel makes a considerable angle with the tangent 


ance of the bogie to traction imposes a tension on the pair to the curve, and the flanges tend to cut into the edge of | 
of links that are coupled well in advance of the leading the rail ; the resulting wear is very great, on some roads | 
wheels, and which, in consequence, are advantageously it far exceeds that of the driving tyres, though the latter | _MaNcHESTER SzwacE.—The rivers committee of the 
placed to control the angular displacements. The arrange- have also the friction of brake blocks to contend against. | Manchester City Council resolved on Monday to ask the 
ment as applied to a bogie carrying 25 tons is shown in| Powerful springs are necessary to control the lateral council for authority to take all necessary measures for 
Figs. 1, 2, 3, and 4. : oscillations set up by the unbalanced portion of the re- preparing plans and estimates for giving effect to the 

A modification of the same suited to passenger vehicles ciprocating parts ; on the other hand, it has been found | sewage scheme recommended for option by experts, 
is shown in Figs. 5, 6, 7, and 8; this design has vertical that six-coupled tank engines having trailing radial axles | and for submitting such plans to the city council and the 
suspension links with ample bearing surfaces in the can be run without springs in the latter when the length | Local Government Board, as well as to make arrange- 





spherical pivots, with an arrangement of bearing springs of the rigid wheelbase is not less than 15 ft. | ments with a civil engineer for carrying out the works. 
grouped in triple series to insure easy riding. It is, Little experimental evidence of the intensity of the | The committee also resolved to recommend the laying 
at a cost 


i i be modified to suit locomo- | lateral forces acti: n the is available ; the sub- | d i i 
obvious that these designs may be modi ito aaa te us satiy Sous = " ps sie tho bd of another experimental bacteria bed 


tive work. 
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WHITE ANI) BURKE'S CENTRAL BUFFER AND DRAUGHT GEAR. 
CONSTRUCTED BY MESSRS. ALEXANDER PENNEY AND CO., ENGINEERS, LONDON. 





Ws illustrate on this page a draught gear for narrow- 
gauge rolling stock devised by Mr. C. P. White, the 
assistant-manager, and Mr. P. Burke, the locomotive 
and carriage superintendent of the Morvi Narrow- 
Gauge Railway, India. The buffer-head and hook 
of the coupling are of the usual Indian States 
metric-gauge type, but on reference to our engrav- 
ing it will be seen that behind each buffer is 
pivoted a horizontal lever. Both ends of each of these 
levers are connected to guiding-bars of wrought iron 
or steel, passing freely through slots in the buffer 
beam. The corresponding ends of the levers are 
further connected in the one case by a chain, and in 
the other by a screw coupling. By tightening the 
latter the buffer faces are brought into close 
contact with each other. In these conditions it 
will be seen that the draught is taken by the two 
side couplings, and the central hook then re- 
p'aces the ordinary safety chains. With respect 
to the other details of the gear it will be observed that 
four springs are used to each buffer, two taking the pull 
and two the push in backing, &c. The double spindles 
thus provided give more bearing surface in the end 
frame of the vehicle, and check the tendency shown by 
a single spindle to work loose in its frame and thus 
allow the head todrop. The arrangement just described 
has now been used in India for over two years, and has 
given perfect satisfaction under the most severe tests. 
It can be obtained from Messrs, Alexander Penney and 
Co., of 107, Fenchurch-street, E.C., who are the 
English makers of the gear. 





INDUSTRIAL NOTES. 

Tue Report of the Labour Department of the Board 
of Trade says: ‘‘The general state of employment 
continues good.” The report is based on 2189 returns, 
1552 being from employers, 511 from trade unions, and 
126 from other sources. The comparison on this occa- 
sion is affected by the Christmas and New Year’s 
holidays in so far as it deals with the previous month, 
and it is not easy to compare the figures with those of 
a4 year ago owing to the existence of the engineering 
dispute at that date. Certain allowances have, there- 
fore, to be made in comparing the two sets of figures. 
The figures given represent those of the selected 118 
unions out of the total returns of 511 given above. In 
those.the aggregate number of members was 470,391, 
of whom 13,612, or 2.9 per cent., were reported as 
unemployed, as cman + with 2.3 per cent. in the 
previous month, and 5.3 per cent. in 113 unions a year 
ago, with a total of 460,866 members. But those 
locked out and on strike in the engineering dispute 
were eliminated in the figures of 1898. The chart line 
shows that the low level of unemployed members in 
the first five months of 1897 was not reached last year ; 
but from June to the close of the year the level was 
far below that of 1897. The following Table classifies 
i proportions unemployed at the date of the re- 

urns : 
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It is seldom 


The figures are curious and interesting. 
at this season 


that such good results are to be foun 
of the year. 


The detailed reports as regards employment in the 

various groups of industries are very encouraging, for 
they show that employment was continuous and 
regular. Employment in coal-mining was better in all 
districts than in the previous month. Returns relating 
to pits employing 448,451 show that the average time 
worked was 5.54 days per week ; in the previous month 
5.46 days. This is the highest average reached since 
the compilation of the statistics commenced five years 
ago. The record is encouraging. 
Employment in the ironstone industry is also good. 
At the 135 iron mines and open works reported upon, 
17,479 persons were employed ; these worked on the 
average 5.82 days per week, as compared with 5.80 
days in the month previous. -The high average of 
time worked by both sections of miners is most credit- 
able to the men, as well as being satisfactory as 
respects the state of trade. 

In the pig-iron industry there was a further improve- 
ment in the month. The 109 ironmasters reporting 
had 364 furnaces in blast, employing 23,625 persons, or 
five more furnaces and 134 more persons employed 
that in the previous month, and 13 more furnaces and 
417 more men than were reported a year ago. In the 
manufacture of iron and steel employment is also 
better. The employers making returns employed 
81,183 persons, or 57 more than in the previous month, 
and 3898 more than a year ago. The average number 
of shifts worked was 5.59, only just a trifle under the 
previous month in spite of the holidays. In the tin- 
plate trade employment was about stationary, only 
309 mills being at work, employing 16,100 persons. 
At the same date last year the number of mills was 
333, employing 17,212 workpeople. 





Employment in the engineering and metal-trades 
group of industries has remained fairly steady, with 
3 per cent. unemployed, as compared with 2.7 per 
cent. in the two previous months, But the holidays 
will account for the very slight increase in the per- 
centage. 

In the shipbuilding trades the proportion of unem- 
ployed members of the unions increased from 2.5 per 
cent. to 3.7 per cent., but the weather, as well as the 
holidays, will account for much of the increase, a large 

roportion of the work having to be done out of doors. 

here is no falling off in the shipbuilding trades, for 
in some ports the shipbuilders cannot entertain any 
new work at the present time. 

The building trades have so far continued busy, 
though the painters, decorators, and plumbers have 
slackened somewhat. Still the proportion of unem- 
ployed in all branches only stood at 1.8 per cent., as 
compared with 1.1 per cent. in the ‘previous month. 
At the same date a year ago the proportion was 2.8 
per cent. The furnishing trades are not busy, the un- 
employed being 3.8 per cent., as compared with 2.3 in 
the month previous ; but at the same date a year ago 
the proportion was 4.7 per cent. 


The printing, bookbinding, and paper trades gene- 
rally have slackened down, mostly, perhaps, due to 
seasonal causes. In the first-two-named branches the 
proportion out of work was 3.9 per cent., as compared 
with 2.4 per cent. in the previous month and 3 1 per 
cent. a year ago. In the paper trades the proportion 
out of employment was 5.9 per cent., as compared with 
3.8 per cent. in the month previous, and 3.2 per cent. 
a year ago. 

The glass trades are still slack, the proportion of 
unemployed being 12.9 per cent.; a year ago it was 





11.1 per cent. The leather trades have improved, the 





proportion of unemployed being 4.5 per cent., as com- 
pared with 4.9 per cent. a month ago, and 5.5 per cent. 
a year ago. The boot and shoe trades have improved 
somewhat, but the bespoke branches are quiet, and in 
some centres the ready-made branches are still slack. 
The tailoring trade is dull or slack in both the bespoke 
and ready-made departments. 





The cotton trades are fairly busy generally, both in 
the spinning”and weaving branches. The woollen and 
worsted trades show a decline in most centres, but 
the hosiery trade is moderately good. In mills of all 
kinds in the textile trades, employing 90,700 females, 
85 per cent. were in full employment. This is better 
by 2 per cent. than in the previous month, whereas a 
year ago only 62 per cent. were working full time. 





Dock and riverside labourers were better employed, 
the average daily number employed being 16,431 at 
the principal docks and wharves as compared with 
15,731 in the previous five weeks, and 16,175 a year 
ago. Agricultural labourers were well employed 
generally, except in so far as they were rendered idle 
by adverse weather. On the whole, however, the 
weather was favourable for outdoor farming work. 

Twenty-nine fresh disputes were reported to the 
Labour Department during the month, involving a 
total of 6319 workpeople. The corresponding numbers 
for the previous month were 44 disputes, involving 
8457 workpeople. At the same period last year only 
24 disputes were reported, involving 1858 workpeople, 
but the engineering —— was not included in that 
summary. Of the total number, three disputes were 
in the building trades, four in mining and quarrying, 
two in the engineering and shipbuilding trades, seven 
in the metal trades, eight in the textile trades, two in 
the clothing trades, and three in other industries. A 
settlement was effected in 30 old and new disputes, 
involving 6540 persons, in nine of which, affecting 
1061 persons, the terms were wholly in favour of the 
workpeople ; 10, involving 2191 persons, were settled 
wholly in favour of the employers; in the remaining 
11, involving 3288 workers, there was @ com- 
promise between the two parties. The advantages 
were pretty evenly divided. 





Changes in the rates of wages occurred, affecting 
about 20,900 workpeople, during the month, of which 
number 19,500 persons obtained advances averaging 
ls. 5d. per head, and 1400 sustained decreases 
averaging 103d. per head. The net result was equal 
to an estimated average increase of about Is. 3d. per 
head in the weekly wages of all affected. This is a 
material advance, and it is rather notable that it 
should have taken place at the period of the year when 
it did. The principal increase was in the iron and 
steel trades, 8686 workers being thereby benefited. 
Changes affecting 1550 persons were preceded by 
strikes causing a stoppage of work ; changes affecting 
about 8700 were made under sliding scales ; the other 
changes, affecting 10,650 workpeople, were arranged 
by direct negotiation between the employers and their 
workpeople. It is satisfactory to find that so small a 

rtion of the disputes involved a cessation of work. 

eaceful negotiation and mutual arrangement were 
resorted to affecting 19,350 out of a total number of 
persons involved in all those changes in the rates of 
wages. 





The monthly journal of the Amalgamated Society 
of Engineers reports that the money borrowed during 
the late dispute has all been repaid, and the society 
has a balance clear of debt of 200,000/. It refers to 
the fact that at the commencement of 1898 some 
30,000 members were idle, and the costs of the dis- 
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pute had been some 200,000/. At the date of the 
report the total number of members was 83,564, of 
whom 2645 were on donation benefit, 1970 on sick 
benefit, and 3370 on superannuation allowance ; total 
on the funds 7185. There is a notification as to the 
figures respecting the number on donation to the effect 
that suspensions during the holidays and stocktaking 
had a disturbing influence on the number of unem- 
ployed, and consequently the figures are scarcely suit- 
able for comparison with the previous month. A 
further levy has been voted for the benevolent fund ; 
but the vote was a very small one—6598 for, and 
only 43 against, out of 83,564 members. District 
committees are notified that decisions arrived at 
locally must not be given effect to until the executive 
council have endorsed such decisions. This may 
prevent local disputes in many cases. The question 
of old-age pensions has been exercising the council, 
and it was decided to take a vote of the members 
upon it. The subject is now before the branches for 
a vote as to whether there shall be a State subsidy to 
trade unions, friendly societies, &c., or whether State 
pensions shall be granted to all deserving persons, 
leaving the various societies intact as before. But it 
is assumed that all are in favour of State pensions in 
some form, whether this be the case or not. The 
proposals of three members of Parliament are placed 
before the members of the society as a basis, which 
»roposals have been roughly drafted in the form of a 
3ill. The question of federation of trade unions is 
also discussed, whether it shall be in sectional form or 
general for all trades. The first means a federation 
of those in a trade, or in cognate trades like the 
building and the engineering trades, or of all branches 
of trade—mechanics, artizans, and labourers alike, in 
one huge federation governed by a central committee. 





The report of the Boilermakers and Iron Ship 
Builders reviews the course of trade during 1898, 
stating that the last nine months of last year was one 
of exceptional activity. The nine months are selected 
because it took until the month of April to get over 
the dislocation of the engineers’ dispute and to get a 
fair start. The total i of members on the funds 
was 3456, last month 2760, an increase of 696 in 
receipt of benefit. Attention is called to this fact, 
especially as 661 additional members came on dona- 
tion benefit in the month. It is added: ‘‘If the 
donation rule were enforced, not one-half of these 
members would be on the funds, as there is abundance 
of work for all who seek it.” This is plain speaking, 
and the circumstances of the case require it. The 
detailed figures are: Cards granted, members signing 
vacant book, and on donation, 1682; last month, 886; 
on sick benefit, 1254; last month, 1268; on super- 
annuation allowance, 520; last month, 522, this show- 
ing a slight decrease under the two last heads. Then, 
as accentuating the remark that there is plenty of 
work for those who seek it, members are notified that 
30 men are wanted by a Middlesbrough firm, and that 
if grievances are not redressed by the foreman, the men 
are to see the general manager by his own special 
request. At Barrow-in-Furness 20 men are wanted by 
one firm ; persons under 50 years of age are not to 
sign the vacant book until these vacancies are filled. 
The London Society, which had agreed to amalgamate, 
has been admitted by the votes of the members, 15,834 
for and 12,324 against; majority for, 3511. The 
members are urged to honourably = out the deci- 
sion. The question of admitting holders-up to ad- 
vance to the grade of riveters is discussed, and the 
rule relating thereto is quoted and explained. The 
Clyde riveters’ list has been revised by a joint com- 
mittee, and the employers pay a high compliment to 
the members sent by the union as its representatives 
on that committee. The report thereon says: ‘‘ There 
is nothing like coming into close contact, the one with 
the other, to settle differences,” 





The strike of plasterers against three London firms 
of builders, because the foremen declined to be coerced 
into joining the Plasterers’ Union, evokes no sympathy 
outside their own ranks. No strike for a long period 
of time has been so generally condemned, not only by 
the outside public but by trade unionists. In bygone 
years foremen were only permitted to continue their 
membership of the unions in the building trades 
on condition that they took no part in the society’s 
work ; they were, indeed in a sense, honorary mem- 
bers, if they felt so disposed, so long as they continued 
foremen. This was much more sensible than trying 
to compel them to become members of the unions, or 
continue members after their advancement to the 
higher post. A foreman ought not in any way to be 
a nominee of a trade union. His duty is to look 
after the interests of the employer, with due regard, 
of course, to the interests of those serving under him. 
If a foreman prefers to keep up his membership of a 
union, and his employer does not object, he is still 
bound by every tie of honour to look after his em- 
ployer’s interests so long as he keeps his post and 
enjoys itsemoluments. The plasterers by their policy 


are doing more to injure legitimate trade unionism than 





any association of employers can possibly do. Noman 
can serve two masters, especially where their interests 
clash. In the case in point they not only clash, but are 
in direct antagonism. If the men do not expect the 
foreman to favour them at the expense of the em- 
ployer, what object can they have in forcing him to 
belong to a union? The policy is not only a vicious 
one, it is tantamount to fraud. The way of testin 
the justness of the plasterers’ demands is this—woul 
any Board of Conciliation and Arbitration or any 
umpire decide in their favour? The thing is prepos- 
terous. Workmen’s demands must be reasonable to 
insure support. If honourable and unprejudiced men, 
with a full knowledge of all the facts, could not in 
equity endorse their action, then in legal language 
they can have no case. The plasterers have com- 
mitted a serious blunder, and they had better back out 
of it as best they can, and at once. 

Reports as to the condition of the engineering trades 
throughout Lancashire are of the most cheering de- 
scription. The position is declared to be exception- 
ally strong in all branches, and in the iron and steel 
trades also. As regards labour, employment is good 
all round, and as regards capital there is a distinctly 
upward move in prices on both material and finished 
goods, although not in the manner of the early seven- 
ties, when prices went up by leaps and bounds, which 
period was altogether exceptional, and may, perhaps, 
never occur again. All the leading departments in 
the engineering trade report new work coming for- 
ward in quantities more than suflicient to replace the 
orders running out, and the principal firms, especially 
in the machine tool-making trade, are unable to enter- 
tain further business for delivery within the next 
six or nine months at the earliest. Locomotive and 
stationary engine builders are mostly in the same 
position, equally busy and full of work. The boiler- 
makers and iroufounders are almost equally busy, and 
even the textile machinists have little to Aree: boom of 
at present. Iron and steel workers are full of work 
in their various districts, and generally all users of 
iron, steel, and other metals are fully employed. As 
a matter of fact, the various branches of the engi- 
neering trades have never been more fortunately 
situated, the outlook for the whole of the current year 
being most encouraging. Better prices are being 
secured all round, and questions of wages and condi- 
tions of employment are being, as a rule, amicably 
settled by the employers and workpeople without any 
cessation in the operation of the various works. In 
the iron trade a large weight of business has been put 
through recently, and a very decided advance in the 
= of raw material has taken place. There has 

een no quotable change in the prices of finished iron, 
but makers can afford to be indifferent about booking 
orders at present rates. The steel trade is active all 
round and prices continue to harden for all qualities. 
Altogether there is a good tone, and the prospects 
for the whole of this year appear to be excellent, 
alike for employers and employed in all branches con- 
nected with iron and steel producers and users alike 
in all districts, 





Trade in the Wolverhampton district continues 
to flourish, The recent advance of 5s. per ton 
in the price of unmarked iron has not checked the 
demand for plates and angles, both of which are 
in good inquiry, and a good trade has been doing in 
common black sheets owing to large orders from India, 
Australia, and the Cape for galvanised roofing iron. 
Quotations generally are stronger all round for most 
kinds and qualities. The steel trade is unusually 
busy, one firm alone—Earl Dudley’s—having booked 
orders for 4000 tons for export to Australia. Furnaces, 
mills, and forges are in full work, the difficulty being 
to make the supply equal to the demand. Such a 
thing as over-production seems to have been forgotten, 
although for a quarter of a century, ever since 1874 
in fact, economists as well as employers have frequently 
lamented the enormous output of the country, while 
the demand seemed to be lessening. The iron and 
steel-using trades in the district are also very busy. 
Engineers, ironfounders, smiths, boilermakers, and 
tank-makers, and most of the hardware industries, are 
full of work, with the prospect of its continuance for 
some time to come. Here and there some slackness is 
complained of, but it is the exception, not the rule. 
Best tinned sheets have advanced 2/. per ton since 
the quarterly meetings, and pig iron ls. per ton. All 
other quotations, for raw and finished material, are 
very firm in price in consequence of the continued 
demand. 





In the Birmingham district the various firms have 
been busy completing undelivered supplies under con- 
tracts previously negotiated. The chief complaint 
now is the scarcity of pig iron, the production of which 
is far below the demand, in spite of the fact that two 
or three new furnaces have been put in blast in South 
Staffordshire and Derbyshire. Seondey pig is ex- 
ceedingly scarce, and prices have been hardening day 
by day. Northampton forge pig is in such demand 





that higher prices are realised. Cumberland hema- 
tites are almost unobtainable. Here also best tinned 
sheets have gone up 2/. per ton, owing to the ad- 
vanced price of tin. The engineering and cognate 
trades continue busy, and so also are most of the other 
iron, steel, and metal-using industries. Generally the 
outlook is propitious. 





The Irish elections under the New Local Govern- 
ment Act have been more favourable to the Labour 
Party than to either of the political parties— 
Nationalist-Parnellites and Anti-Parnellites, Unionists, 
or those who stand aloof from all parties. In Limerick 
an absolute majority of the council of 40 was obtained, 
Mr. John Daly, the oe released political prisoner, 
was made Alderman, and the majority is going to run 
him as Mayor of the city. In Dublin also labour 
scored. What the policy of the new Labour Party 
will be remains to be seen ; whether it will range itself 
on the side of Nationalist or Unionist, or whether a 
labour policy will be declared apart from politics. 
Hitherto labour has been merely an adjunct of political 
factions, without any policy of its own. 





MAGNETIC SPACE TELEGRAPHY. 
Improvements in Magnetic Space Telegraphy.* 
By Dr. Ottver Lover, F.R.S. 
(Concluded from page 96.) 

Part III. 


DETECTORS. 

A LARGE number of devices for improving the detector 
of the fluctuating current at the receiving station were 
made and tried, and a few of them may be here described. 

Tone Telephone.—Not only was it considered desirable 
that the two circuits should be attuned to each other and 
to the sending dynamo or intermitter, but also it was 
thought well to make the receiving telephone so that it 
would only or chiefly respond to one particular note. 

I had found that the diaphragm of a Bell telephone 
need not be free everywhere, except at the edges, but 
might nearly as well be fixed all over to a thin deal sound- 
board upon which the ear was directly pressed. Conse- 
quently I proposed to use this sound-board idea for a tone 
telephone. 

One good form is represented in Fig. 3, where F is 
the tuning-fork, screwed into a sound-board, with its 
prongs highly magnetised, and with a short iron electro- 
magnet between its prongs, round which the received 
alternating currents were to circulate. The whole was 
mountec in a compact case, in general appearance like a 
Bell telephone, and the result was very sensitive to the 
proper note—distinctly more so than an ordinary tele. 
phone when both were in circuit. The ear was laid right 
upon the wooden end, E, which holds the stem of 
the fork ; and though, of course, the sound did not rise 
and decay quite sharply, yet signals could be clearly read, 
and the damping of the fork might at any time be in- 
creased at the expense of a little sensitiveness whenever 
sharper—i.e., quicker—signals were wanted. Such a 
tone-telephone arranged on a large sound-board, or with 
a resonant jar, may serve as syntonic ‘‘call,” accurately 
discriminating one station from another. 

Another use, for which it is convenient, is to serve asa 
weak local sender for the pu of detecting whether 
the receiving circuit is properly adjusted or not. Thus, 
for instance, suppose pS ae ag are expected from a distant 
station, and are not being received, it may be because the 
receiving circuit, or its apparatus, has gone out of tune a 
little; or its tone can be tested by twitching with the 
fingers the tuning-fork of a tone telephone whose local 
circuit is properly arranged in inductive connection with 
the main receiving circuit. It gives at each twist a feeble 
alternating current which should make the receiving in- 
struments decidedly respond. If they do not they must 
be adjusted till they do (Fig. ©. 

Coherer.—Another totally different form of detector 
was suggested by the old experiment of the syntonic jars, 
where the air gap was filled by a pair of knobs in near 
contact, and with a local battery and bell—in other words, 
with what is called a coherer circuit. now the receiv- 
ing condenser can be shunted by a coherer, and a relay 
worked by the signals so obtained. But to the sinuous 
disturbance of an alternator a coherer turns out practic- 
ally insensitive ; it is to electric jerks that it responds. 
Accordingly, when the sender is of the make-and-break 
kind a coherer answers; but when it is of the slowly alter- 
nating kind it fails. 

Coherer Call.—By inserting an interruptor in the re- 
ceiving current so as to jerk any induced sinuous current 
that it may find there, the coherer can be made to work, 
and one plan of its connections is shown in Fig. 5. 

It may not at first be apparent why there should be two 
condensers in series in this figure, but it must be remem- 
bered that the interruptor must not be allowed to affect 
any portion of the local battery current, or, of course, the 
coherer will respond whem no signals are being sent. 

Bolometer.—A bolometric call was also tried, but, as it 
was not specially successful, the details of it will not be 

ven. 

Vibrating Coil Telephone.—For the purpose of disturb- 
ing a sound-board, and in general of producing a mechani- 

effect in solids or liquids, as opposed to gases, 1t was 
thought probable that an iron diaphragm was not the 
best plan, but that the whole receiving coil might be 
mounted so as to capable of vibration in a strong 
magnetic field. $ 

* Paper read before the Institution of Electrical Ha- 
gineers, 
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An early form of the vibrating coil telephone and 
sound-board is shown’in Fig. 6, where M is a large 
horseshoe magnet with perforated pole-pieces, one of 
which carries a sound-beard with stretched wire from its 
middle passing right through the perforations to a screw- 
tightener, and carrying, rigidly attached to its middle, a 
light fine-wire coil, matted together with shellac, and 
placed between the pole-pieces. 

The magnet was magnetised, notin the customary way, 
but with its adjacent poles of the same sign, so that the 
lines of force spread out through the coil, and give it the 
chance of cutting these rapidly if it moves at all axially. 

On passing full alternating currents through the coil 
the sound-board was strongly affected by its taut wire. 
A subdivided iron core was also placed in the coil, but, 
whether by reason of the increased mass, or for some 
other reason, it did not now work so well. 

Another form was then made with a magnet specially 
designed as shown in Fig. 7. 

All the iron was well annealed, plenty of field winding 
put on, and the air gap was an annulus 3 in. broad ; no 
attempt was made to subdivide the iron, because in this 
arrangement it is plain that eddy-currents are all to the 









































coil to affect a sound-board direct, it was obvious that it 
might be used first to affect a microphonic contact of a 
local battery circuit, and thus cause a fluctuation in a 
stronger current than that induced froma distance, and 
so send on a more vigorous disturbance to another tele- 
phone, and thus cause a louder noise. For this purpose, 
after several microphonic transmitters had been tried, a 
Berliner was ultimately chosen, and arranged as in Fig. 10. 
_Here the ordinary telephones are arranged so that the 
disturbance can be heard direct without magnification and 
compared with the magnified disturbance. The tele- 
hone T; serves for both determinations according to the 
ey which is pushed down. The telephone T, was a 
duplicate of the same make, which was inserted into 
either circuit when T, was out of it, soas to keep every- 
thing similar. It was found during the experiments that 
T, was unimportant: the resistance and inductance of 
the rest of the circuit were great in comparison. 
_ At this early stage, and with the Berliner transmitter, 
it was found that magnification was easy when the 
original effect was fairly large, but that when the original 
effect was barely audible, magnification became difficult, 
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good. They do not occur in any moving part, so the only 
effect is to diminish the impedance of the receiving coil. 
The coil is powerfully damped by the strong field, and a 
certain strength of field is therefore best. The coil was 
attached direct to a wooden disc, and the thicker this disc 
the higher the note to which the arrangement most power- 
fully responded. By placing the ear on the wood, the 
first instrument on this plan was exactly as sensitive as 
the best of the used patterns of telephone—for instance, 
the Collier or the Ader pattern. 

Tambourine membranes and many other plans were 
tried for holding the coil, but the simple wooden sound- 

ard answered best. 

The wooden disc need not be clamped at its edge. It 

has a circular nodal line, and in three points on this coil 
it was sometimes clamped so that it could vibrate freely 
like a circular sort of harmonicon reed. Thus mounted it 
was very sonorous before the coil was put on. The load 
of the coil had to be taken into account in finding the 
nedes, and they were accordingly found experimentally. 
When the plate was unloaded its nodal line was 0.68 of 
its radius, which agrees with theory. 
. The loading, however, spoiled all this and greatly 
increased the damping, so that considered as a syn- 
tonic receiver it was not successful. The coils at this 
time were of copper, and heavy. Now they are of 
aluminium, and much lighter. 

The present plan (Fig. 8) of a large sound-board and 
a light coil Le attached to its middle by either a light 
wooden tripod or light cone, was then designed, and hea 








not been improved upon. 
Magnifying Telephone.—Instead of using the vibrating 





In these early trials the tripod merely pressed against 
the mica disc of the transmitter; but the mica was now 
removed and a simple carbon plate substituted, against 
which the vertex of the tripod attached to the coil 
pressed; but this was no improvement. Hitherto the 
coil was pressed up, resting on elastic pellets below, and 
was under considerable constraint; now, finally, the 
tripod was attached rigidly to the centre of the carbon 
plate of the Berliner transmitter, and the coil was 
allowed to hang freely in the magnetic air gap. This 
was much the best plan ; but for tuning a spiral spring is 
still sometimes used to regulate the dominant pitch 
Se to the disc and coil as a vibrating system. 

he method of connecting the magnifier to the tele- 
phone listened to was usually as follows (see Fig. 11) : 

T is any telephone, diagrammatically indicated. 

M is the Berliner microphonic transmitter, with receiv- 

ing coil hanging on tripod from its carbon plate. 

B isa battery of three storage cells; and L is a self- 

induction coil, without iron, which carries most of 
the steady current which is necessary to the good 
action of a microphone, but diverts the jerks and 
fluctuations mostly — the telephone, which 
might without detriment be of high resistance. 

Sometimes a condenser, S, was inserted in its circuit, 
too, with the object of assisting through the telephone 
fluctuations of definite pitch. 

A transformer could be used instead of the self-induction 
shunt, but the advantage of a transformer is more felt on 
long lines ; for a compact apparatus it serves too, but it 
wastes more power than the L shunt. 


ceiver at my house of the signals sent from College, two 
miles away : 

A is the cable once round the garden, connected to the 
thick winding of a hedgehog transformer, H. Its thin 
winding is connected to the fine-wire suspended coil of 
the first magnifying telephone, I. 

The currents from its transmitter, Mj, 
fine-wire coil of the next magnifier, IL. 
low-resistance self-induction coil, L. 
III. is the final telephone of the series, viz., an ordi- 
7 Western Electric loud s er (2 ohms), in series 
with the transmitter M,. Under these circumstances the 
signals could be heard with the ear 2 in. from the 
funnel of ITI. 

_ But the hedgehog wasted a lot of 
iron being considerable, and the hysteresis and eddy 
losses at high frequency being very marked. 

An improved arrangement consisted in interposing a 
20-microfarad condenser (the largest then available). 
This was not enough to tune up the circuit, except where 
the thin wire circuit of the as eo was enclosed. So 
the following plan (Fig. 13) was adopted, and was a de- 
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The following arrangement (Fig. 12) was tried as re- 


cided improvement : 
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M C is the magnifying arrangement, as before. 


H is the thick wire of the hedgehog, inserted merely as 
extra self-induction. 

S is a condenser having a capacity of 20 or 21, or some- 
times as much as 24, microfarads (a small Plug con- 
denser being added in parallel to vary and improve 
the tuning). 

Thus the note was enhanced by resonance, and the 


signals became almost loud. (The tuning at the —— 
end happened, however, on this particular occasion to 
rather poor.) 


This must serve as a sample of a great number of ex- 

riments, made with all manner of condensers and 

ifferent notes; an especial amount of variation being 
practised at the — end. 

It is to be remarked that fine-wire coils to the tele- 
phones are by no means the best for this particular 
purpose, and, afterwards, ribbon coils of thin aluminium 
—_ were used instead. Transformers and L shunts 
could then be dispensed with, but small telephonic trans- 
formers are still usually employed, to prevent the con- 
straint exerted on the ane coil by a steady current 
passing through it. Small transformers do not waste 
much, and a little waste of power matters nothing where 
there is a local prs 

The Berliner, or such-like granular transmitters, though 
serving well to magnify an already audible current, do 
not serve to pick up and magnify an inaudible one. For 
this purpose a better and more precise apparatus has to 
be constructed, viz., the reed or the tuning-fork magni- 
fying telephone, with only a single pair of car 
contacts, 
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This is shown in Figs. 14 and 15, and its essence is that | 
the coil is hung toa reed or fork or vibrator of definite | 
pitch, and carries also a pellet of carbon, which presses | 
lightly upward on another fixed pellet, thereby constitu- | 
ting a single-contact microphone. Fig. 9 shows a per- 
manent magnet, and Fig. 17 an electro-magnet with | 
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spaces for the reception of coils, such as C (Fig. 16) to 
stand within the magnetic field. 

Such an arrangement, as is well-known, 1s excessively 
sensitive to utterly imperceptible mechanical disturb- 
ances, and the minutest fluctuations of current now pass- 
ing through the hanging coil give ultra-microscopic 
tremors sufficient to vary the resistance of the light 
carbon contact perceptibly ; the energy of a single-cell 
local battery being thus brought into action, enough 
energy is imparted to disturb through another hanging 
coil one of the ordinary granular transmitters, which 
then passes on a stronger current to the loud speaker, or 
the ‘‘call.” Or it may be that two reed magnifiers in 
series are desirable, when the received current is exceed- 
ingly faint. 

The single-point magnifiers do not carry big currents, 
and they require delicate, though easy, adjustment; but 
when properly made and adjusted they work extremely 
well, with pure tones. 

The multiple-contact microphones work better for 
articulate speech, as is well known. I find graphite 
carbon the leet for these single contacts, =k I am 
indebted to Mr. Swan, Carlore, and to Mr. 
Acheson, for several specimens of soft carbon, which 
answer much better than the harder are lamp variety. 

The last telephone of the series has been so far repre- 
sented as one of ordinary pattern, but it is obvious that 
the vibrating coil attached to a wooden sound-board may 
be employed ; and, further, that such sound-board tele- 
phone may have an application to the human voice and 
the acoustics of buildings. 

It is also manifest that when the vibrations are magni- 
fied they may be used to work a relay and ring a bell, or 
actuate a Morse instrument, or anything else, just as in 
the phonoporic receiver, for instance. I am indebted to 
Mr. Langdon Davies for the loan of one of his phonoporic 
receivers. 

The bell-ringing arrangement that we at present prefer 
is a coil telephone of the tuning-fork pattern (Fig. 16), so 
that (if protected from mechanical shaking) it shall only 
respond to a definite note, and not to casual currents in 
the line. 

The light coil hangs to the limb of a large tuning-fork, 
and on this or on the other limb is a light metallic con- 
tact, which dances when the limb vibrates, thereby 
practically breaking a local relay circuit and letting its 
tongue fly over so as to close a bell circuit. 

A diagram is hardly necessary, but here it is : 

C is the last of the serics of the suspended magnifying 

telephone coils. 

F is a tuning-fork on firm stand. 

D is also rigidly supported, and carries a thumb-screw 
for adjustment of spring. 

P is a platinum stud contact, carried by a very light 
spring; and this forms part of the local polarised 
relay circuit. 

R. which rings a bell in the very ordinary way in any 
office where calling up is desired. 

It may be thought that a light coil is hardly competent 
to shake appreciably the massive steel limbs of a tuning- 
fork ; but when it is isochronously attuned to the pulsa- 
tions of the received disturbance, a tuning - fork is 





wonderfully sensitive (even to aerial vibrations, as is well 


known in an ordinary resonance experiment) ; and the 
fact that it is not sensitive to disturbances of accidental 
frequency is wholly advantageous. 

e light trembling spring is, however, readily dis- 
turbed- by any sort of shaking, and if the relay is 
too delicately adjusted, it may give spurious calls, 























due to mechanical tremors. From these it must be 
guarded. 

Continuous working at the subject for over a year on 
the part of Mr. Benjamin Davies and myself, with occa- 
sional aid from instrument makers, has naturally resulted 
in a mass of observations and experiments. What is now 
published is but a fragmentary selection, but the paper is 
quite long enough. 








Our Locomotive Exports.—Last year was a highly 
progressive period in the history of our locomotive 
exports. However our export trade may have fallen off 
in other branches, it shows a good advance in the matter 
of locomotives. This is due, no doubt, to a considerable 
extent, to the fact that our locomotive exports were 
adversely affected in 1897 by the great strike in the 
engineering trade, and that energetic and successful 
efforts were made to bring up arrears in the course of 
1897. The value of British locomotives sent to foreign 
countries and British colonies last year was 1,482,759/., 
as com with 1,006,136. in 1897, and 1,077,823/. in 
1896. The locomotives exported to British South Africa 
last year were valued at 61,069/., as compared with 
81,9152. in 1897, and 118,719/. in 1896 ; that of the engines 
forwarded to British India, 451,408/.; as compared with 
233,5237. and 186,009/. respectively ; and that of the 
engines forwarded to Australasia, 264,586/., as compared 
with 181,0262. and 164,887/. respectively. It will be seen 
that, in locomotives, as in other things, trade largely 
follows the flag. 





INSTITUTE OF MARINE ENGINEERS. 


Presidential Address delivered by Mr. JOHN INGLIs, 
LL.D. January 23, 1899. 

At the annual dinner of this flourishing Institute 
in October last, an opportunity was given to me of 
se thanks for the honour done me in electing 
me to the office of President, an office which has been 


| held by men whose names and fame are celebrated over 


the whole world. I desire now to repeat my acknow- 
ledgments and crave your indulgence if I should fail or 
come short in the fulfilment of any of the Presidential 
duties. 

The difficulties which almost everyone must feel in 
connection with a statutory address are in no way 
diminished in my case, but rather increased on account 
of this being the third I have been called upon to deliver 
before an audience mainly composed of engineers. 

The choice of a theme 1s more restricted for my having 
previously dealt with subjects considered appropriate to 
those former occasions, and therefore excluded now. 
The time and place, besides, wherein we find ourselves, 
impose further limitations. 

he year of Jubilee has gone by, and with it vanishes 
all temptation to enlarge on the achievements in engi- 
neering science and practice during the eventful reign of 
Her Most Gracious Majesty. The urgent necessity for 
improved and more widely diffused technical education 
in this country has served as a text for so many harangues 
that one might well establish a claim on your gratitude 
by consigning that subject to the limbo of neglect for a 
time. In any reference made to it in the course of the 
following remarks I may appear somewhat heretical as 
regards the results which it is commonly expected and, 
indeed, almost guaranteed to insure. 

Let me not misunderstood. I am not seeking to 
arrest attention by the cheap and easy method of running 
counter to generally received opinions. 

Nothing could be further from my intention than the 
discouragement of any effort to improve the means of 
instructing the young, or even the — among us. I 
rather hold that the acquisition of knowledge is in itself 
an end, the attainment of which will repay all our exer- 
tions, and I wish to warn against the expectations which 
may not be realised when that wisdom, whose price is 
above rubies, is sought for merely as an instrument for 
the opening of some imaginary strong-box which shall 
disgorge itself upon us in golden showers. 

Pecuniary gain does not always attend superior mental 
attainments, _ more than prosperity invariably follows 
piety. Not only the wicked, but occasionally also the 
ignorant, flourish like the proverbial green bay tree. 
This, however, is no more an excuse for ignorance than it 
should be an incentive to wickedness. 

About a twelvemonth ago, at the annual dinner of a 
kindred society, I was privileged to hear the eulogy of 
James Watt pronounced by the illustrious Lord Kelvin. 
We were then reminded of the often-told tale of the 
jealousy of the trades guilds, which hindered the young 
instrument maker from commencing business in his own 
workshop within the Burgh of Glasgow ; of the ~— 
afforded him by the venerable University, and of the 
work entrusted to him—the repair of a model steam 
engine belonging to the apparatus-room of the Natural 
Philosophy Class—and of how, while engaged in this 
work, he was so fortunate as to conceive the idea of the 
separate condenser, the first of the long series of con- 
trivances which make James Watt the most famous 
inventor in ancient or modern times. 

While listening to the eloquent address of the great 
philosopher, this somewhat irreverent question would 
keep intruding itself: Why did not the Professor of 
Natural Philosophy himself. invent the separate con- 
denser, instead of the young workman from Greenock? 
James Watt, with all his industry and capacity, cannot 
have been the equal of the Professor in knowledge of 
physics, and yet, for one person who has heard of his 
patron, the founder of the Andersonian University, tens 
of thousands are familiar with the name of the author of 
the modern steam engine. This brings us back to the 
proposition, already faintly indicated, that we cannot 

cohane to order a genius or an epoch-making invention 

y any process of culture yet discovered, and it is vain 
and unprofitable to feel discouraged if such flowers do not 
always spring up to adorn the fields under our various 
systems of tillage. : 

When the benefits of superior technical education are 
being proclaimed, the usual object-lesson and example 
held up for our imitation isGermany. The usual ~— 
ment is that the Germans are running us hard in the 
pursuit of gain because of their excellent methods of 
Instruction and the wide diffusion of technical know- 
ledge throughout the German Empire. And it is urged 
upon us that, if we desire to hold our own, or better sti 
to increase our distance ahead of all foreign nations, we 
also must have improved and more generally accessible 
technical instruction. 

It is, of course, indisputable that the industrial develop- 
ment of Germany has, of late years, been prodigious, 
and that she is now a serious competitor with us m 
departments of industry where, not so long ago, we 
did not meet her at all. When wefind, concurrently wit 
this development, Germany being covered with labora- 
tories and technical schools, it is natural to conclude 
that the industrial awakening is the direct consequence 
of the extension of scientific teaching. And there can 
be no doubt that there is very close connection between 
the two, especially in those industries of which chemistry 
is the science. But there are other causes actively 
operating in Germany to stimulate industry. Amon 
them—(1) the rapid increase of population, nearly hal 
a million yearly, equal to about 1 per cent.; (2) t “= 
crease in the number finding employment in agricul 
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tural pursuits, and (3) the unification of Germany poli- 
tically. see : 

Among the causes of success attending industrial opera- 
tions in Germany, I am inclined to give an important 
place to the habits of discipline acquired by young men 
while serving with their regiments, and many of those 
who are familiar with the military system of Germany 
consider that the gain in efficiency resulting from service 
in the army outweighs much of the loss sustained by the 
country from the want of the labour of those who are 
temporarily taken from civil pursuits for national military 
purposes. With regard to the effect of military dis- 
cipline upon industrial progress, I have never heard it 

vanced that the recruit suffers any mental, moral, 
or physical deterioration on account of the instruction 
he receives in habits of order and respect for authority ; 
and from my own observation, I am convinced that the 
substitution of the drill sergeant for the foreman would 
produce a most salutary and lasting effect on any youth 
who has the misfortune to be possessed by a belief that 
there exists nothing in the heavens above or the earth 
beneath worthy of his reverence. i 

Nor must we omit to take account of the diligenc, 
patience, sobriety, and frugality of the German people in 
all grades of society, the comparative absence of a desire 
to live a life of ignoble ease even when in possession of a 
competence, and the indisposition of the poorest to be 
content in the midst of squalor, such as is too common in 
the great cities of the United Kingdom. 

T have alluded to the falling off in the number of those 
employed inagriculture. This decrease amounts to about 
one-seventh of the agricultural labourers in 16 years, and 
it is much deplored in some quarters as indicating an 
increasing dependence on foreign nations for the food 
supply which, of course, must be paid for by the products 
of German industry in machinery, textiles, &c. 

We have heard a good deal about the decline of agricul- 
ture in our own country, and the critical position in which 
we are likely to be found in event of war on any con- 
siderable scale; and there is something altogether unpleas- 
ing in the thought that Germany also is tending towards 
a condition which would make war an extremely disagree- 
able state of things in connection with her supply of bread- 
stuffs. Possibly the peace of the world may all the 
better kept the more nations there are who cannot afford 
to contemplate war without the greatest anxiety as to the 
disturbance of trade currents lest starvation should ensue. 
But the more their attention is diverted from war the 
more likely are they to contend with us in commerce and 
manufactures. 

There is no immediate prospect of our adopting any of 
the Continental military systems, and there is no scope 
within this kingdom for a political change like what we 
have seen in Germany as the result of Bismarck’s machi- 
nations. Influences, therefore, which may be powerful 
abroad are with us inoperative, but we shall be wise to 
follow and, if possible, better a good example wherever 
found by increasing the opportunities of instruction in 
this country as well for the intellectual development 
of our nation as for the additional efficiency of our in- 
dustries. 

It appears from an announcement made last September 
in the suburb of Paisley, by Lord Balfour of Burleigh, 
that we may confidently expect to have before long, in 
Scotland at He a system of science schools which will 
have all the good points and few of the drawbacks of 
any previous scheme of instruction in the fundamental 
principles that underlie our modern industries. 

With regard to education in Germany, it must be con- 
ceded that a system which seriously impairs the eyesight 
of three-fourths of the students is not without its defects. 
It may be that the blame lies in the crabbed printed and 
written characters with which practical Germany aftlicts 
those who study in that somewhat cumbrous vehicle of 
thought, the German language—whatever may be the 
cause of the damage to vision, let us hope it is peculiar to 
the country where its effects are already recognised by 
the Father of his people, the German Emperor, who in 
his own emphatic manner has called attention to them. 

_ Is it credible after all that, without some great awaken- 
ing among us, this nation, within whose limits the steam 
engine was brought to its present stage of efficiency, is in 
actual danger of being overtaken and distanced in the 
practice of the mechanical arts by others who, having 
started late, are making up for their original disadvan- 
tages by devotion to theoretical studies and the adoption 
of scientific methods? I trust I am not over-confident in 
believing we shall keep our place yet awhile, or that, if 
we should lose our present advantage, it will not 

for want of enterprise or sagacity among our 
captains of industry or their unreadiness to seize 
upon and appropriate improvements and inventions from 
whatsoever quarter these may proceed. Nor do I believe 
that the uncontaminated British workman is excelled or 
even equalled by the workman of any other nation in skill 
and endurance whilst he is employed at the particular 
handicrafts which we have hitherto made our own. He 
may be somewhat deficient in artistic feeling, and cer- 
tainly has not done much towards the stocking of the 
world’s toy-shops ; but in the departments of work de- 
manding physical strength and a certain quality of con- 
Scientiousness, without which no important structure or 
mechanical contrivance can be properly executed, he is, 
when at his best, the most reliable in the world. And, 
when reading the heartrending accounts of calamities at 
sea, where the horrors of the scene have been intensified 
by the dastardly conduct of men whom it were gross 
flattery to call brutes, it has been a proud reflection that 
the records of our mercantile marine, as well as those of 
our Navy, abound with narratives of heroic sacrifice by 
our seafarers for the safety of the helpless; and that 
even the so-called ‘‘hard cases,” often drunken and some- 
fimes mutinous have on many ozcasions gone unostenta- 





tiously to death rather than prolong existence by contend- 
ing with the weaker for the means of escape. : 

A race of men with the qualities of our islanders is not 
likely to lapse into the condition of hewers of wood and 
drawers of water to other and more fortunate nations; is 
there, then, any appearance of an influence for evil power- 
ful enough to deprive us of, or weaken, our distinguish- 
ing attributes? There are those who profess to see one 
of quite modern growth which, if not checked, is likely 
enough to be most hurtful to our industrial supremacy, 
and thatis the too frequent substitution of the joint- 
stock company for the individual or the small group of 
partners. 

Of course there are many undertakings so vast as to be 
beyond the powers of the wealthiest to finance single- 
handed. I do not allude to these, but nowadays there is 
hardly a grocer with a good corner-shop who does not 
invoke the aid of the company promoter to shift his 
responsibilities on to the shoulders of the —— 
public. It is not by Boards of Directors, even — 
they may be of noble lineage and so guileless as not to 
able to distinguish a bribe from a legitimate profit, that 
our position among industrial communities has been won, 
and it is not by them that it will be maintained. 

It will be found that when the joint-stock manu- 
facturing company has a great reputation for the excel- 
lence of its products, or is a conspicuous financial success, 
it is dominated by one or two strong men who infuse 
their own vigour into it, and give it the characteristics of 
a private venture like those on which our commercial 
fabric has been founded. And in departments of industry 
other than manufacturing, it is still the same—the bold 
man who assumes and is fit for responsibility is always 
to be found at the head of the successful company, and 
all devices for the evasion of the burden of administra- 
tion are calculated to enfeeble enterprise and lead to 
speedy decay. 

It is hardly necessary to reckon with co-operative pro- 
duction, which is a different thing from the joint-stock 
variety. The difficulties attending it may be called in- 
superable, and any expectation of its establishment on a 
considerable scale as a permanent institution may be 
classed with the hopes of a millennium at one time 
indulged in by certain religionists of an emotional but 
unpractical turn of mind. Could we but conceive a com- 
munity with the qualities necessary to the successful 
working of co-cperative production we could hardly set 
bounds to their possible achievements ; but in the mean- 
time, and I fear for many generations, we shall have to 
reckon with people who are lacking in many of the 
requisite virtues. 

One would hardly expect to look upon Parliament as a 
possible danger to industry ; but there is now a new juris- 
prudence, and departures from sound principles are 
openly justified on the ground of ‘‘ expediency,” which is 
but a short way of saying the continued existence as 
office-holders of a particular set of politicians. The men 
of industry are not a power in Parliament, and are gene- 
rally too busy out of it to exercise upon it the influence 
they undoubtedly might and the best thatcan be 
hoped for from the — ature by the working portion of 
the community is to let alone as much as possible ; 
being confident that no very beneficial effect on business 
is likely to be exercised by a body which regulates its 
own so badly as to have an uncompleted programme at 
the end of every Session as regularly as the Session comes 
to an end. $i. . 

But, if legislative interference with industry is to be 
deprecated, there is good enough reason for interference 
with anything that acts in restraint of industry. I have 
named the increase of population in Germany as one of 
the stimulants to activity in manufactures. Our own 
population is not stationary any more than Germany’s, 
Pail less is it declining like that or France; but what 
about occupation for the ever-increasing number of hands? 
What care is being taken that none need be idle, and, 
therefore, likely to find employment in mischief? It will 
hardly be believed by those unfamiliar with trades union 
policy that in certain spheres of employment it is strin- 
gently prohibited to take more than a limited number of 
apprentices, the limitation being at the discretion of the 
men who had themselves been lucky enough to find 
entrance within the privileged enclosure. As might have 
been expected, this limitation is a purely arbitrary one ; 
that is to say, it is not based upon any ascertained laws 
followed by births or survivals of the inhabitants of this 
realm, nor upon the requirements of the various occupa- 
tions affected. The maintenance of any industry is not 
considered, still less its expansion ; in fact, the restric- 
tion is wholly indefensible upon public grounds. In many 
cases it is ible to estimate the date of the actual 
extinction of a given industry by the operation of this 
check upon the entry of fresh hands, and in no case 
would any industry, where it is imposed, have attained 
its present importance had it been in operation during 
the earlier stages a generation or two ago. 

Considering that the welfare of the wage-earners, who 
form the great majority of the people of these islands, is 
professedly the object of the greatest anxiety with most 
aspirants to Parliamentary honours, there could hardly be 
anything more amazing than the utter apathy and in- 
difference of the Legislature with regard to this mon- 
strous interference with the liberties of the subject. It 
is surely one of the first duties of good government to 
sternly repress any attempt to arbitrarily close the avenues 
to employment in any lawful calling; but, of course, 
legislation to that end, not being of the ‘‘ popular” order, 
is not so likely to claim the attention of either old or new 
Parliamentary hands. It will, however, be necessary 


before long, and it is probably not too much to expect 
that a Government which could be firm with regard to 
the muzzling of dogs, and at the same time tender with 
the conscientious objector to vaccination, may pluck up 


courage enough and possess sufficient tact to grapple 
with this important matter. 

Amendments of the law are also urgently required to 
meet the case of the member of a trades union who, for 
reasons sufficient, decides to withdraw from a society 
which may have ceased to be useful to him, or with whose 
policy he is no longer in accord. It is obviously a t 
hardship that many years’ subscription should bak em 
paid away, and that the benefits to which he has become 
partly entitled should be entirely relinquished upon with- 
drawal before superannuation allowance is fully earned. 
It would be more equitable that the law should ordain a 
certain surrender value to allowed to every retiring 
member, calculated on the total subscriptions paid, and 
having regard to the allowances obtained while in full 
membership. 

And as one of the most objectionable features of trades 
unionism is the secrecy with which its decrees are in 
many cases executed, I would have it enacted that all 
rules, bye-laws, fines, and restrictions, in fact every ordi- 
nance that affects the members of any union, should 
have the sanction of a constituted legal authority such as 
a county court judge in England, a sheriff in Scotland, or 
any equally competent and independent official. Such 
rules or impositions as will not bear examination of this 
kind are manifestly injurious to the State, and not to be 
tolerated by a law-abiding community which has got 
— the jurisdiction of Judge Lynch. 

touch on these matters before you, as many of you 
are familiar with workshop life and may still bring your 
—— and experience to bear on those whose interest 
it should be to remove all reproach from trade organisa- 
tions originally devised, it may be, for the amelioration 
of their members’ condition, but which may be converted 
into instruments of tyranny and oppression. 

Let us have, at least, no impediments of our own making 
while we are striving to maintain the foremost place, and, 
so long as our national endowments hold out, there is 
every likelihood of our efforts continuing to be successful. 
Our much-abused climate is favourable to the growth of 
a vigorous race, and this is more than can be pak many 
parts even of temperate Europe. 

There will, of course, be the great secular changes 
which no man can foresee or resist—an eminent autho- 
rity has even told us that the whole human race may, 
within measurable time, perish for lack of nitrogen ; but 
as this indispensable ingredient is likely to last our day 
and that of any posterity in which we can pretend to 
take a lively interest, we need not disquiet ourselves 
overmuch about the possibility of its exhaustion. 

In these remarks, somewhat desultory I fear, there 
has been an attempt to indicate that there is no single 
panacea for debility of the industrial body nor one mode 
of treatment for its invigoration. Our natural aptitude 
must be quickened by education, but we must add thereto 
foresight, perseverence, thrift, andself-control. If these 
be in us and abound, we may look without anxiety upon 
the progress of other nations; nay, be content to have 

— neighbours rather than those who might not 
. able to look upon us without envy and covetous 
esire. 





Buivre Gum Timper.—We learn from Durban that tests 
made with Natal blue gum timber for harbour works 
have been so far satisfactory that tenders are to be 
invited for a large quantity of piles. 





ARGENTINE Rattways.—The Argentine Minister of 
Public Works proposes to call upon the Argentine rail- 
way companies to reduce their ae and rates, in pro- 
— to the fall in the premium on gold at Buenos 

yres. 


Our Raits ABROAD.—The year which has just closed 
was a - period in the history of our export 
rail trade. The shipments for December were only 
27,457 tons, as compared with 47,516 tons in December, 
1897, and 49,772 tons in December, 1896. Rather larger 
shipments were made to Egypt ; but there was a marked 
decline in the exports to Denmark, Brazil, the Argentine 
uy ynes British Africa, British India, Japan, exico, 
and Australasia. The aggregate exports for the whole of 
1898 were 476,786 tons, as compared with 579,983 tcns in 
1897, and 581,249 tons in 1896. Our rail exports in- 
creased last year to Russia, Sweden and Norway, Ger- 
many (although still unimportant), Spain, Italy, China 
(slightly), the United States (still unimportant), and. 
Chili. But the business done in several other markets 
showed a serious contraction. The exports of British 
rails to Japan, for instance, last year were only 
5142 tons, as compared with 51,917 tons in 1897, 
and 48,252 tons in 1896. Our rail shipments to 
British South Africa last year also declined to 43,045 
tons, as compared with 59,379 tons in 1897, and 53,870 
tons in 1896; to British India to 201,970 tons, as 
pre gag with 264,590 tons and 247,739 tons respec- 
tively ; to Australasia, to 31,287 tons, as compared with 
81,253 tons and 63,059 tons respectively ; to British 
America, to 6769 tons, as compared with 10,909 tons and 
41,156 tons respectively ; to Denmark, to 15,225 tons, as 
compared with 22,052 tons and 11,144 tons respectively ; 
and to Mexico, to 9639 tons, as compared with 28,636 tons 
and 18,769 tons respectively. The falling away in the 
demand for British rails in Japan is probably attributable 
to American competition, and the same may be said of 
the Canadian demand. American rails have also been 
forwarded during the last few months to British India, 
but not to any great extent. Our rails held their own 
pretty well upon South American markets last year, 
Brazil taking 29,998 tons, as compared with’ 28,718 tons 
and 26,759 tons respectively ; and the Argentine Repub- 
lic 50,255 tons, as compared with 51,700 tons and 86,817 





tons respectively. 
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ON THE DIFFUSION OF SULPHIDES 
THROUGH STEEL.* 


By E. D. Campseti (University of Michigan, 
Ann Arbor). 

On reading the account of Mr. J. E. Stead’s unsuccess- 
ful experimentst on diffusing sulphides through steel, and 
his criticism of my work on the same subject,} I felt 
called upon to take up the work again, in order to try and 
determine whether any more information could. 
obtained regarding the conditions under which sulphides 
may be made to diffuse through steel. _ A 

My old stock of diffusing oxysulphide having been 
exhausted, I have made a new sample, which has given 
extremely good results. This sample was prepared by 
intimately mixing the following materials: 250 grammes 
of laboratory sulphide, containing 26.31 per cent. sulphur, 
13.25 grammes of precipita black oxide of iron, 
Fe,0,, and 42.65 grammes of manganese oxide, MnQO.. 
The object of adding the manganese dioxide was to see 
whether, if part of the iron was replaced by manganese, 
the poser. 54 produced would diffuse any more readily 
than when iron alone was present. The above mixture 
was placed in a close-grained clay crucible, melted, and 
poured, as soon as liquid, into an iron mould, precisely as 
in our former work in making our diffusing oxysulphides. 

The sulphide thus produced showed the following com- 
position : 


Oxides other than iron or manganese... 4.56 
Tron... ee ae as ie ... 59.30 
Manganese ... si ne oe * 7.26 
Sulphur a ee os ae .. 20,65 
Oxygen (by diff.) ... re oe = 8.23 

100.00 


If these are combined as sulphides and oxides, the com- 
position would show : 


Oxides other than iron or manganese... 4.56 
Ferrous sulphide __... es ae .. 66.78 
Ferrous oxide ers ie Ss ... 29.79 
Manganous oxide ... =e fA ts 9.37 

100.50 


The molecular ratio between FeS and the oxides of Fe 
and Mn in the above is 4:3.38, that is, the present 
oxysulphide has a somewhat larger proportion of oxide 
than the one used in our earlier requirements. This 
increase in proportion of oxide is due to the fact that part 
of the sulphide was oxidised to sulphur dioxide during 
the melting by the MnO,. This oxysulphide has, how- 
ever, given us extremely good results so far as fusibility 
is concerned, as will be seen by the following experiment. 

Experiment, May 30.—A bar of the same Bessemer steel 
as that used in our previous experiments, 2.5 centimetres 
thick, 5 centimetres long, and 5 centimetres high, was 
drilled as in previous cases, with the hole 11 millimetres 
in diameter and 3 centimetres deep. In this hole was 
placed 5 grammes of oxysulphide and 3 grammes of 
cuprous sulphide, CugS, containing 78.92 per cent. copper, 
both finely ground and mixed before introducing into the 
hole. After placing the sulphides in the hole, it was 
plugged with a slightly tapering soft steel plug, about 
12 millimetres long, driven in hard until flush with the 
top of the bar. The bar so prepared was placed on two 
thicknesses of heavy asbestos, each piece being 50 by 75 
millimetres. This asbestos was supported upon a heavy 
false bottom of a gasoline-firing muftle-furnace, as in our 
previous experiments. 

After placing in position, the front of the furnace being 
closed, the temperature was gradually raised to a little 
over 1200 deg. Cent., at which temperature it was 
maintained for about 1? hours; the time required for 
reaching the maximum temperature of 1200 deg. to 
1215 deg., which was determined by keeping in the fur- 
nace, Tavlos the entire experiment, a . Chatelier 
pyrometer, the couple being within 5 to 6 millimetres 
of the bar, was about 1} hours, so that the entire 
experiment required about 3 hours. The heating was 
vxerformed with access of air, so that, after cooling, the 
yar was found to be covered with a heavy scale, and the 
asbestos, on which the bar rested, was found to be soaked 
completely through, and to the extreme edges. 

1 Wot. ar CO Weight of | Per Cent. of 

Weight. Per Cent. . : 

Grammes | of Copper. — = 





.. er oat 402.00 0.026 0.1245 6.25 











Asbestos ve 35.42 5.80 2.0544 86.78 
Upper scale .. 30.54 | 0.191 0.0570 2.41 
Lower scale .. 22.09 0.153 0.0337 1.43 





Total .. | 2.2698 95.87 
The scale was removed and divided into two portions 
—that from the upper and that from the lower half of the 
bar. These scales, as wel! as the asbestos which had 
absorbed the diffusing sulphide, were weighed, ground, 
and analysed to determine the amount of copper in each. 
The bar, after removing the scale, was weighed, then 
sawed vertically, so as to bisect the hole and show the 
extent to which diffusion had taken place. An examina- 
tion of the hole showed that the sulphides had diffused 
almost perfectly, a few thread-like particles only having 
been found on one side of the hole ; the metal on all sides 


* Read before the Iron and Steel Institute, Stockholm 
Meeting. 

+ Journal of the Iron and Steel Institute, 1897, No. IT., 
page 95. 
} Jbid., pages 80 to 94, 





of the hole showed no signs of being affected in any way, 
the outline being perfectly sharp, and the line between 
the plug and the sides of the hole being almost in- 
discernible. The bar was drilled, and the drillings 
analysed for copper, the amount remaining in the bar 
being thus determined. The distribution of the copper 
after the experiment may be best judged by the Table in 
the preceding column. 

Thus, as will be seen, 95.87 per cent. of the total copper 
added is accounted for, 90.62 per cent. having diffused 
through the bar. The original bar showed no traces of 
copper. 

Experiment, June 6.—This experiment was made to 
determine whether the sulphides would diffuse in a non- 
oxidising atmosphere. <A bar, prepared similarly to the 
one 1 in the previous experiment, was placed upon 
asbestos in the furnace. There was placed in the furnace 
also a couple of large pieces of charcoal, and the door was 
luted to prevent access of air; the furnace was then 
heated for three hours altogether. 

After cooling, the bar was found to be covered with a 
thin film, and the asbestos was soaked with sulphide 
about one-half through. On sawing through the bar, 
about 10 millimetres in depth of sulphide was found in 
the bottom of the hole, thus showing that just about one- 
half of the sulphide had diffused out. 

It will thus be seen that diffusion does not take place 
as readily in a reducing as in an oxidising atmosphere. 
Whether this is due to a greater surface of absorbent 
material offered by the scale formed in an oxidising 
atmosphere, or to other causes, we are at present unable 
to state. 

The two above experiments show that an oxidising 
atmosphere is necessary for complete diffusion. Another 
experiment made under conditions exactly similar to 
those used in the first of the above-described, except that 
the total time of the experiment was reduced to two 
hours instead of three, gave only about one-half the 
sulphide diffused. Another condition which we find 
affects the diffusion is apparently the conditions of the 
surface of the inside of the hole. When the hole was 
drilled with a perfectly true twist drill, so that the inside 
of the hole was almost polished, diffusion was very — 
after two hours. If, however, after drilling with such a 
drill as above described, the hole was filled with dilute 
hydrochloric acid, and this allowed to act for about an 
hour, until the thin film was removed from the surface, 
and then washed out and dried, diffusion was obtained. 
The holes in the above experiments were treated in this 
manner. 

Lastly, the temperature of the bar seems to have a very 
marked influence on the diffusion. When the tempera- 
ture was raised to 1100 deg., diffusion was very slight, 
complete diffusion apparently not taking place till tem- 
peratures above 1200 ios. had been re se i The repeti- 
tion of the above experiments should, I think, answer 
Mr. Stead’s criticisms. 

His statement that ‘‘it was difficult to conceive that 
diffusion would take place through solid steel without 
some of the diffusiate being left en rowte to the exterior,” 
is met by the determination of copper, as shown in the 
bar above described. The fact that copper is found in 
the pores of the middle shows that some of the diffusiate 
is left in the middle. The lack of increase of sulphur is 
easily accounted for by the fact that the diffusion is 
performed in an oxidising atmosphere, and at the tem- 
perature at which the experiment is performed, steel being 
apparently decidedly porous, any small amount of sulphide 
in the steel would be oxidised, the sulphur passing out as 
sulphur dioxide. 

I have sent a set of specimens to Mr. R, A. Hadfield, 
showing a bar, some asbestos, and oxysulphide used 
before heating; one showing bar, asbestos, and false 
bottom after heating; one showing bar and asbestos 
sawed through without removing the scale; and the 
specimens from the experiments, May 30 and June 6. 

The experimental work of the above-described has all 
been done by my assistant, Mr. Carl Sundstrém, and to 
the care with which he has performed the work the 
satisfactory results are due. 








THE POWER STATION OF NIAGARA 
FALLS. 


Some of the Mechanical Features of the Power Develop- 
ment at Niagara Falls.* 
By Dr. Cotreman SELLERS, Philadelphia, Pa. 
(Continued from page 92.) 

THE experience obtained in a new machinery 
is worthy of your careful attention. That you may under- 
stand the case more readily, I may say that the vertical 
shaft connecting the turbines to the dynamo is formed of 
steel tubes 38 in. in external diameter, made in all respects 
similar to the tubes of furnaces of marine engines (see 
Fig. 4). Asthese tubes could not be obtained of sufficient 
length, a number of them were coupled together b 
flanges made of rolled steel angles to make the “sol f 
required, there being two intermediate bearings only 
between the upper solid shaft coupled to the dynamo and 
the solid shaft in the wheel case. Spindles of steel 11 in. 
in diameter were introduced at the rings where such 
support was required. By thismeans the shaft was made 
light, and the bearings reduced to a minimum in number. 
In the wheel case proper there are two oiled bearings on 
a solid shaft. Immediately below the dynamo there is a 
thrust bearing fitted to ten rings on this section of shaft, 
and between the thrust bearing and the wheel case are 
the two intermediate bearings which steady the vertical 








* Presented at the Niagara Falls Meeting (June, 1898) 
of the American Society of Mechanical Engineers. 





shaft, and it is to these two bearings that I first call your 
attention. 

The lubrication of the four-part bearing, as shown by 
Fig. 3 (page 92 ante) was to have been effected by oil con- 
tained in an annular dish bolted to the upper end of the 
coupling of the hollow shaft below each bearing. Into 
this dish, which revolves with the shaft, a pipe was made 
to dip with a scoop end, so arranged that in the rapid 
revolution of the shaft the oil carried around by the dish 
would come in contact with the scoop end, and be thus 
forced vertically to the upper end of the bearing, and pour 
down through the bearing, the operation being similar to 
the present method of taking the water supply from 
stationary troughs between the rails by express trains ; 
only in this case the scoop would remain stationary, and 
the oil would be presented to it at a velocity of about 22 
miles per hour. is arrangement was abandoned, and 
stuffing-boxes were placed below each bearing, in order 
that the bearing might be filled with oil, and the shaft 
revolve in a bath of the lubricant. It was soon demon. 
strated that the shaft 11 in. in diameter, running at the 
rate of 250 revolutions per minute, with oil of the proper 
degree of viscosity, was rapidly heated owing to the 
motion of the shaft only, precisely as in the case of 
Joule’s experiments in determining the mechanical equi- 
valent of heat. After weeks of trial, and no end of care- 
ful work to scrape the bearings to a good fit on the shaft, 
it was found impossible to keep the machinery up to 
speed without cutting, while the bearings in the dynamo, 
to which I have already alluded, having shafts nearly 2 in. 
larger in diameter than the turbine shaft, ran perfectly 
cool and in a satisfactory manner. It was decided then to 
take out the four-parted box and = in a bearing similar 
to that shown in Figs. 5 and 6, which you will observe is 
mn a in construction, the bearing being in two parts, 
made conical on the outside, the joints being practically 
oil-tight when forced down by an upper flange to secure 
a firm antifriction lining. These half-boxes are lined 
with Babbitt metal throughout their entire length, and 
provided with diagonal grooves for the distribution of the 
oil; the grooves extend to within 4 in. of the top and 
bottom of each bearing. The oil brought under pressure 
to each half of the bearing encircles the shaft and escapes 
top and bottom into oil catches, from whence it flows to a 
receiving tank at the bottom of the wheel-pit, to be again 
elevated to the distributing tanks at the upper part of the 
power house. No oil is used a second time until it has 

assed through the proper filtering devices to render it fit 
for use. Bearings arranged in this manner have been 
running since 1895, and apparently show no wear what- 
ever. They keep quite cool. 

The thrust bearings which I now show you, Figs. 5, 7, 
and 8, as originally designed have their four-parted bronze 
liners bolted to place. Each bearing so formed is bored 
out to fit the rings on. the shaft with great accuracy. 
These bearings had to be faced with antifriction metal 
before they could be prevented from cutting. They have 
since then worked well. In case of accident, one com- 
plete bearing case and liners are kept on hand so as to 
relieve such a bearing ; it needs to be sent to the machine- 
shop to be relined and rebored to fit the shaft from which 
it has been taken. In designing this bearing for the 
fourth and succeeding turbines as now running, I modi- 
fied this part as shown in Figs. 9 and 10, diminishing the 
number of rings but increasing their strength and bearing 
surface, a) plying the antifriction metal in such manner 
that the shaft is held in alignment by the shaft proper at 
the bottom of the steel rings, and not by the circumfer- 
ence of those rings. This bearing has separate bronze 
block faced with while metal-lined segments, so made that 
when detached from the blocks to which they are secured 
they can be relined with Babbitt and dressed to a tem- 
plate in any ordinary lathe. This makes the parts inter- 
changeable, and greatly diminishes the cost of repairs. 

T will now call your attention to a very interesting ex- 
perience with the oil bearings in the wheel case. An 
attractive feature of the Faesch and Piccard design of the 
turbines is that their wheel-case bearings are excluded 
from all chance of water mixing with the oil. I have 
been asked by turbine-makers why water lubrication has 
not been relied on for such bearings. The water of the 
Niagara River is not always free from mud; at times it 
is very turbid. The great size of the units adopted, the 
diameter of the shafts and their high surface speed, call 
for good lubrication, and exclusion of all abrading 
matter. Fig. 11 shows the bearings as designed for the 
upper bearing in the wheel case. You will observe that 
the bronze bushing in this case is made in halves and not 
a ; the outside of the bronze is in steps, each 
one from the top down being less in diameter than the 
one above it—this to facilitate removal. There are air 
spaces shown between each two steps. Bearings thus 
made not only cut badly, but showed an expansion of the 
metal into the air spaces. The flood of water outside 
these bearings did not prevent the heat-rise mentioned. 
The air spaces were then filled up with type metal, 
and the bronze bushing lined with Babbitt metal. Since 
then there has been no wear and they have run cool. 

In redesigning the wheel case, as I will presently show 
you, I made the bushings conical on the outside (see Fig. 
12), to give metal contact to conduct away all the heat 
from friction. The wheel case bearings Being oiled by 
drop oilers, there was no provision to catch the oil and 
return it for re-use (see Fig. 13). I have since arrange 
an oil dish to catch the oil thrown from the lower bearing 
by the ig ripen shaft, the oil being thrown intoa well, 
from which it can be raised by a small pump, one of the 
three large bolts which support the bottom of the wheel 
case being bored throughout its length and fitted witha 
check valve at its lower end, where it dips into the oil 
well. A small pump driven by water near each turbine 
lifts the oil to the common reservoir for all the bearings. 
This permits one quality of oil to be used throughout 
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THE POWER STATION 
(For Description, see opposite Page.) 
Fig. 4. 
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the whole system. My design of bearing for these ver- 
tical shafts permits the free use of a pure mineral oil, 
distributed freely for lubricating and cooling, thus re- 
ducing the friction to a minimum. The Deunb and 
Piccard design of turbine and vertical shaft had a great 
advantage in regard to. low frictional resistance, the 
changes made by me in detail being in the direction of 
simplicity in the parts, and were the utilisation of my 
half a century’s experience in constructing shafting and 
machinery in special reference to bearings for journals 
subject to great pressure or high speed. When but 22 
years old I had my first experience with a step bearing 
for a vertical shaft of a counter flywheel in a rolling 
mill, designed by one of my brothers, when a speed of 
100 revolutions and a weight of not more than 10 tons 
served to weld a steel spindle step to a steel seat plate 
5 in. in diameter, when step and seat were flooded with 
cold water. Now we are dealing successfully with a 
weight of 160,000 lb., or 80 tons, at a rotating speed of 
250 revolutions per minute. 

The friction of all the parts of the vertical shaft, includ- 
ing the bearing in the dynamo and all the revolving parts, 
is so slight that when the ring gates which sts the 
speed of the turbines are entirely closed, and no water 
can escape from the wheels except what leaks through 
the slight ye! between the gates and the wheel, the 
rotation of the machinery continues at about 40 revolutions 
per minute after the load is thrown off ; and, therefore, in 
stopping we are obliged to continue the load until the 
speed is reduced sufficiently to apply a pneumatic brake, 
which finally arrests the motion and prevents revolution 
until the main sluice gates can be closed and-the water 
run out of the penstock. 

The three turbines which have been in constant opera- 
tion since 1895, are supported by heavy steel beams cross- 
ing the wheel-pit where the brick side walls narrow the pit 
to a widthof 16ft. The beams, 6ft. deep, were designed 
to span a width of 20 ft. in the clear ; they have fixed end 
supports, as they not only rest on and are built into walls 
over 2 ft. 6 in. thick, but extend several feet into the 
rock, which is solid at that point, the greatest care being 
taken to secure the beams. Figs. 14 and 15 show the 
arrangement of the beams to support the wheel-case and 
the penstock of wheels 1, 2, and 3. Fig. 16 shows the 
change I have made in the mode of supporting the wheel- 
case of all the wheels that are being erected in the exten- 
sion of the pit. The illustration shows the brick lining, 
and the stone sides of the pit as cut out by means of 
channelling machines. 

In executing this part of the work, Mr. Brackenridge 
has exercised the utmost care to establish drains between 
the brick walls and the rock by vertical wooden troughs 
or boxes with lateral horizontal hollow brick drains at 
stated intervals in the wall, to insure a free passage for 
the rock water to escape into the tail-race, and to keep 
the pit dry after these walls shall have been carried to 
the top. You will observe that I have done away with 
the steel beams shown in Figs. 14and 15, and support the 
wheel case, as also the penstock, by brackets projecting 
from each side of the main casting to such width as to 
receive abundant support on heavy iron castings built into 
the walls and into the rock back of the walls. These 
castings rest on huge granite blocks, supported in turn by 
the brick walls racked out: to carry them. Steel wedges 
are driven in between the ends of the base of the brackets 
and the castings, set in the walls so as to put the lower 
member of the brackets under slight compression, and 
to insure an even distribution of the weight over the 
whole surface of the granite blocks. An iron-grated floor 
is placed below each lower turbine, so that workmen can 
get at the wheel without being restricted by any beams, 
such as are used to support the first three wheels and 
penstocks, 


(To be continued.) 





Tue Wortn’s Mintinc.—In his report for the fiscal year 
ending June 30, 1898, Mr. Roberts, director of the United 
States Mint, states that the gold coinage of the world in 
1897 was the largest recorded, amounting in value to 
437,719,342 dols., against 195,899,517 dols. in 1896. Of 
the former sum 146,622,194 dols. was re-coinage, and 
approximately 291,057,148 dols. was the net addition to 
the stock of gold coins. The principal coinage was effected 
by the United States, Great Britain, Russia, Germany, 
Austria, Hungary, France, and ig a The extraordinary 
coinage of 1897 1s accounted for by the preparations of 
Austria, Hungary, and Japan for monetary reforms. 





NortuHEkN Pactric Rairoap.—The revenue acquired 
by this company in the financial year ending June 30, 
1898, from all sources (including a balance of 489,829/. 
dols. brought forward from 1896-7) was 25,056,744 dols. 
This is the largest income ever acquired by the 
undertaking in any one year. The working ex- 
penses of the year were 11,095,371 dols. ; and after 
providing for interest on bonds and a dividend of 4 per 
cent. upon the preferred stczk, a surplus of 3,387,704 dols. 
remained in hand. It would have been possible to have paid 
4 percent. upon the common stock of thecompany for 1897-8, 
but the directors deemed it advisable to form a reserve of 
3,000,000 dols. for equalising dividends upon the preferred 
stock. The company profited a good deal last year from 
the better prices current for agricultural products ; now 
the old unremunerative rates have unfortunately re- 
turned, and 1898-9 may, accordingly, not be so encourag- 
ing a period in the history of the undertaking. The 
winter of 1897-8 was favourable for railway working, 
and appreciable economies have also been realised by re- 
ductions of gradients as well as by the substitution for 
sundry temporary works of structures of @ more perma- 


nent character. 











THE POWER STATION AT NIAGARA FALLS. 
Fig. 14, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtep By W. LLOYD WISE. 


SELECTED ABSTRACTS oF RROerS ee SPECIFICATIONS 


number ao oy op bays 
yyy where none are mentioned, the is 
ilustrated. 
Fate inventions are communicated from abroad, the Names, dc., 
of the Communicators are given in t 
ies of Specifications may be obtained at the Patent Office Sale 
ip 25, a Buildings, Chancery-lane, W.C., at 
the uniform price of : 
The date of the advertisement of the 
ification is, in each case, given 
Sproat has been sealed, when t. ‘ 
A poreen many at any Sine wehis Sap 


re s dat 
Marian fant they Sater s kenend 
latent on any of the 


mentioned in the Act. 
ELECTRICAL APPARATUS. 


9592, A. E, Eckstein and H,. J. Coates, Salford, 
Lancs. Electric Bell Action. [2 Figs.) February 1, 
1898.—The operation of this action is as follows: When the 
solenoid is energised by the ing of an electric current through 
its winding, the plunger is drawn farther into it, communicating 
motion to a double-armed lever, and thereby moving the hammer 
through the required distance, the plunger being allowed to move 
ina straight line with a minimum of friction by being mounted 




















upon a double-armed lever supported by a link, When the circuit 
is broken the plunger falls into its normal position, and the 
hammer delivers a powerful blow to the bell. A buffers om 
interposed between the hammer lever and the bell to slightly lift 
the hammer after the blow is delivered for the purpose of pre- 
venting chattering. The mechanism, as described, is adapted for 
single-stroke action, but when continuous ringing is required, an 
automatic contact breaker is arranged to control the opening and 
closing of the circuit. (Accepted January 4, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,559. P. Astresse, Neuilly-sur-Seine, France. 
Gas agence. [4 Figs.] November 8, 1898.—In this invention 
the cylinders of a horizontal gas engive are arranged out of align- 
ment with each other, the explosion chamber being common to 








both cylinders, the pistons of which transmit their motion to the 
crankshaft by means of connecting-rods and beams supported in 
bearings forming part of the framing of the engine. (Accepted 
January 4, 1899.) 


22,054. G. and J. W. Bray, Leeds, Yorkshire. 
Acetylene Gas Burners. [11 Fige. October 20, 1898.— 
This invention has reference to acetylene burners, in which a 
small proportion of air is mixed with the gas at or above the 
Point of ignition, and is adaptable to burners of both single and 


Fig 4. 





Sontte type. Air is mixed with the gas in two successive stages, 

Plate or cone by which the final mixing is performed being 
forms upon or carried by a structure of comparatively ya 
» by which arrangement it is claimed that the burners are less 





likely to become covered or choked with a deposit of carbon when 
the gas is turned low. (Accepted January 4, 1899.) 


21,281. A. Lecomte and J. Loeser, Paris, France. 
Water Pressure Gas Injector. [5 Figs.) October 10, 
1898.—The object of this invention is to utilise directly the 
power of water under pressure to raise the pressure of gas, and 
the apparatus is designed to be applied more particularly in con- 
nection with incandescence gas burners of great luminosity. A 
float is so applied that by means thereof the pressure can be 
oatbeer og from exceeding a desired limit, and also escape of gas 

hrough the water discharge pipe can be obviated in the event of 





a failure in the water supply. As illustrated in Fig. 1, the float L 
serves to open a return communication for the gas should the 
water be depressed below a certain point by increase of gas pres- 
sure, in Fig. 2 it is shown as serving for a similar pu and as also 
utilised to close the water discharge pipe should the level of the 
water fall below a certain car while in Fig. 3 it isin the form 
of a ball and is intended only to fulfil the last-mentioned purpose, 
the entrance to the return communication being governed in 
be — by aseparate spring valve. (Accepted January 4, 


3185. C. Mathien, Brussels, Belgium. Petroleum 
es. (2 Figs.| February 8, 1898.—The object of this 
invention is to utilise the heat contained in the exhaust of an 
explosion engine to effect the destructive distillation of petro- 
leum. The engine is actuated by petroleum spray or vapour 
obtained from the inspirator A, the final vaporisation of which 
is effected in the tube F, which is heated by a jacket through 


Fi; 

















which pass the combustion products from the engine on their 
way to the carburetter Al in which they meet with layers of 
petroleum saturated gauze, and produce a gas which ascends to 
the gasometer K which is arranged in conjunction with a dis- 
charge orifice to cause the exhaust to be discharged externally 
as soon as the gasometer is filled. R is a gas-pressure regulator 
and T is a pipe by which the ignition jet of the engine is supplied. 
(Acceyted January 4, 1899.) 


30,121. G.C. Fricker, London. Gas Flash Signs. 
[2 #iys.] December 20, 1897.—This apparatus is for periodically 
varying the supply of gas to burners, and is stated to be suitable 
for advertising purposes. The supply of gas is controlled by 





variation in the level of a liquid, the arrangement being such 


that on increase of pressure on some portion of the surface of the 
liquid, another portion thereof separated from but in liquid com 


munication with that under pressure, will be caused to rise 





Close the gas orifices, and so cut off the supply of to the 
burners, and vice versa. The pipes may be pena f ond pened in 
a consecutive manner by the automatic and intermittent rising 
and ee the liquid, and each may be connected with a bye- 
pass pipe in such a way that a small quantity of gas will be sup- 
plied to it when the main supply of gas is cut off. The liquid, 
which — conveniently be either water or mercury, is caused to 
rise and fall by some mechanical device, or heat may be com- 
municated to and abstracted from air confined over some portion 
of the surface of the said liquid for a similar purpose, and the 
said heat may be produced by a gas burner, which may be con- 
trolled by the action of the apparatus. The figure shows the 
valve of the heating jet to be controlled by a motor 10, and a 
= communication 15 is indicated. (Accepted January 4, 


2203. B. H. Thwaite and F. L. Gardner, London. 
Gas Lock for Blast-Furnace Feed. [1 Fig.) January 27, 
1898.—Gases discharged from a blast-furnace, being combustible, 
are often utilised for heating purposes and for operating gas 
engines, but in feeding the furnace with fuel, &c., there is a loss 
by escape of these gases. This invention supplies a 


form of 
lock for use when feeding the furnace, whereby it is proposed to 
minimise the loss. Above the chamber surrounding the cone 
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which constitutes the feeding valve, is provided a vertically mov- 
able cover which has at its edge a flange dipping into a circular 
sand trough. This cover being raised, the feeding charge is 
lodged in the space over the cone which is then in its raised posi- 
tion, closing the top of the furnace. The cover is then lowered so 
that its flange is immersed in the sand, making a practically gas- 
tight joint. The cone is then lowered, allowing the charge to 
drop into the furnace. (Accepted January 4, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,636. R. Rickie a india. Fen Ser 
zeraine Emery Whee 8. ovember 
1898.—This invention provides a tool to be used in place of a 
diamond for turning up hard substances, such as corundum or 

ranite. To true up or plane an emery wheel, grindstone, or the 
ike with this tool the steel roller a, whose surface is covered with 


Fig.1. 

















toothed projections, is advanced by means of the screwed rod g 
against the periphery of the rotating emery or other wheel, the 
roller revolving on the spindle d when it comes in contact with 
the surface to be plan By means of the hand lever j the 


necessary movement allel to the surface to be planed is 
obtained. (Accepted January 4, 1899.) 
GUNS AND EXPLOSIVES. 
3420. W. Parnell and T. B. parns, Bristol, 
Target 8: Apparatus. (3 Figs.) February 10, 


1898.—This invention relates to improvements in the scoring 
marker whose position upon a dummy target (which is raised as 
soon as the ponien of the shot on the target proper has been 
ascertained) indicates to the register keeper at the firing point 
what value is to be accorded to the marksman for the shot, or may 
serve to indicate a ricochet hit, or to act as a danger signal. The 
dummy carries upon a rod pivoted at or near its centre an indi- 
cator — counterbalanced by a weight at the opposite end of a 
rod.- In order to retain the indicator in the required position, a 
ring of metal is fixed on the framework of the dummy around the 
pivot point of the rod. In the face of this ring are a series of 
recesses with which engages a stud on the underside of the rod. 
|The latter having a certain amount of spring allows of the stud 
‘being disengaged from any one of the recesses, while the rod is 
‘moved round so as to alter the position of the indicator. The 
‘indicator plate has attached to its face by a hinge running dia- 
'gonally across it, two flaps C! and C2 ; of these C!is triangular and 
covers one-half of the plate C, the flap C? is smaller curves, 
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being semi-circular. The underside of the flap C1, together with 
the portion of the plate covered by it, is coloured some distinctive 
colour, such as red, indicating danger, the upper side of the flap 
Cl, together with the other half of the plate is, however, coloured 
black, in contradistinction to the white of the dummy, so that 
when the flap C1 is folded to cover over the flap C2 the whole of 
the indicator plate is made to appear red, whereas when this fla) 

is folded down the indicat — pp black. The flap C?, 
which is mounted on the same hinge as the flap C!, has its upper 
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surface painted black or the same colour as the face of the plate 
when used for ordinary signalling. The under side of the flap C2 
is, however, painted white, as also is that portion of the plate Cl 
covered by it. Thus it will be seen that when the flap C! is 
folded over so as to cover up the red surface, the indicator plate 
may be made to appear either uniformly black or else with a patch 
of white or other distinctive colour in its centre, as shown in 
Fig. 2, the white patch being made to appear by opening out the 
flap C2, and conveniently serving to indicate that the marksman 
has scored a “central.” (Accepted January 4, 1899.) 


6817. F. H. Heath, Tacoma, U.S.A. Roller Thrust 
Bearings. [13 Figs.) March 21, 1898.—The rollers are of conical 
form and are mounted radially in sets, and each isconfined at one 
or both ends in a circular frame provided with ball-bearings in or 
upon one of which it may rotate. The rollers are mounted so that 
they set at an angle within the carriage, and the thrust bearing 
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upon the shaft has its surface at right angles to the shaft axis, a 
rigid ring free to rotate being interposed between the thrust 
bearing on the shaft and the rollers, for the purpose of relieving 
the latter of grinding motion due to irregularities in the rotation 
of the shaft. Provision is made for so constructing the various 
parts that they may be fitted to a shaft that has already been set. 
Accepted January 4, 1899.) 


SHIPS AND NAUTICAL APPLIANCES. 


21,517. Captain H. Kliencke, Bremen, Germany. 
Transport Ships’ Boats across Deck. [4 Figs.) 
October 18, 1898.—The subject of this invention is an arrange- 
ment of overhead girders and travelling lifting apparatus for 
transporting ships’ boats on or across the deck for the purpose of 
launc ing them by means of boat-lowering appliances, such as 
davits. For this purpose guide rails or girders are arranged at a 
suitable height above the deck, and are supported at their ends 
by longitudinal girders and uprights. On the cross-girders or 
guide rails, travelling lifting apparatus, such as es with 
pulley blocks or the like, are mounted, by means of which the 
ships’ boats, which are underneath the guide rails on the deck, 
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can be lifted. The boats thus s nded below the guide rails are 
moved along the same to the davits or other boat-launching 
apparatus above the bulwarks, in order that these davits or their 
equivalents can seize the boats, swing them outwards, and lower 
them into the water clear from the > side. The object of the 
arrangement of guide rails and travelling lifting apparatus is to 
enable boats from both sides of the ship to be brought to either 
side under the boat-launching ap; tus, so that the weather- 
side boats can be utilised for lowering over the lee side. Provision 
is also made for moving the bdats across a section of deck of less 
length than the boat, as, for instance, between funnels, (Accepted 
December 30, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


919. T. W. and H. J. Davis, Greenwich. 
Water-Tube Boilers. [8 8.) January 12, 1898 —The 
object of this invention is to provide water-tube boilers with a 
means for separating the water from the steam, and supplying the 
downward flowing current or currents from a part of the boiler 
little affeoted by ebullition. Fig. 1 is a transverse section of a 
boiler constructed according to this invention, in which each 
tube is provided with an inner circulating tube, the upper ends 
of which are passed through and are fixed to a trough-shaped 
submerged plate c. At each side of the boiler is fixed a pair of 
toctinad | plates d and e a short dist apart, extending above 
the water level. The steam and water from the outer or fire- 





the underside of the trough c, and rise along the outer sides of 
the outer plates d. The steam passes round the ends of the 
pl:tes d into the steam space, whilst the water passing over the 











upper edges of the outer plates d is deflected downwards by the 
inner plates e, and descends the inner tubes b. Applications to 
other well-known forms of water-tube boiler are described and 
illustrated. (Accepted December 30, 1898.) 


4713. H. McPhail, Wakefield, Yorkshire. Super- 
heaters. [6 Figs.) February 25, 1898.—This invention relates 
to steam superheaters more especially intended for use with 
‘‘dry back boilers” of the marine type, and consists in arranging 
the superheaters at the back end of the steam generator in such 
@ position that the highly heated products o' bustion passing 
from the boiler flues to the boiler tubes will effectually heat the 














superheaters. The superheater illustrated herewith consists of 
two pairs of boxes, each pair being respectively connected by a 
series of tubes, and the whole being situated in the chamber B. 
E is a pipe leading from the steam space in the generator to the 
box D. J isa pipe connecting the boxes, and F is a pipe connect- 
ing the box D! to the point where the superheated steam is to be 
utilised. G is a baffler situated in the chamber B. (Accepted 
December 30, 1898.) 


MISCELLANEOUS. 
21,786. R. Beese and A. Perlich, Dresden, Ger- 
many. Alcohol Mantle Lamp. [5 Figs.) October 17, 


1898.—This lamp — and burns spirit vapour so as to 
luminously incandesce a refractory mantle. The spirit is 
sucked up froma reservoir into a vaporising chamber by means 
of wicks. The walls of this vaporising chamber are at first 
heated by means of an auxiliary flame, which extinguishes after 
the walls are heated to such an extent as to set up and maintain 

stant vaporisati e spirit vapour is mixed with air 
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within a mixing chamber, beneath which a drum is provided 
with air passages, which latter can be opened more or less accord- 
ing to the t of air required for perfect combustion. The 
mixture of air and spirit vapour is then ignited at the burner 
which is adapted to support an incandescent mantle. For extin- 
guishing the lamp, a valve, ordin closing a ge between 

e vaporising chamber and the spirit reservoir, is opened, allow- 
ing the vapour to escape directly into the reservoir. (Accepted 
December 30, 1898.) 





22,980. M. Koenen, Berlin, Germany. Construc- 
tion of Arches. is Figs] November 1, 1898.—This inven- 
tion relates to the construction of arches in which a flat middle 
portion is supported by two arched h hes in binati 
with longitudinal iron bars imbedded in the arch and secured to 








arch or vault (which may be either of masonry or concrete) are 
iron bars, which are curved in a downward direction within the 
lower psrt of the flat portion of the arch, while the portions 
within the upper portions of the haunches and spandril filling are 
bent upward and secured to the walls or girders forming the abut. 
ments. The haunches of the arch are supported upon the bottom 
flange of the girder, or upon a special shoe or corbel fixed to the 
girder or other abutment, while the connection of the iron barg 
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to the bearers can be effected in various ways. It is claimed that 
the bars used in this way support the bearers or walls against 
outward bulging, enable the arch to be made of a considerable 
span by acting as catenaries therein, serve as anchors for the 
haunches of the arch, and may also form supporting cantilevers, 

(Accepted January 4, 1899.) 


29,508. C. Huber, Vienna, Austria. Fluid Pres. 
sure Motor. [3 Figs.] December 13, 1897.—The object of 
this invention is to enable steam or combustion gases at very 
high temperatures and pressures to be usefully employed in con. 
nection with rotary motors or turbines by causing the steam or gas 
on its way to the motor to come into contact with and impart its 
velocity to a body of a suitable heavy fluid at a high temperature, 
thus converting the motive power represented by the very small 
mass of the steam or gaa moving at a very high velocity intoa 
power represented by a comparatively heavy mass moving at a 
much lower velocity, the vis inertia of which body is then em- 
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n a rotary motor or turbine of any suitable 
nown kind. Hydrocarbon liquids or molten metals are em loyed 
as the circulating fluid, oxidation of which latter is prevented when 
steam is used by the addition of hydrocarbon or vapours to 
the motive fluid. Various forms of a tus for utilising the 
principle of the invention are Gosutbed and are sufficiently ex- 
plained by the accompanying drawings, the jacket provid 
each case being intended for the circulation of hot vapours or 
apse whose function is to maintain the heavy circulating ma 

na molten condition. (Accepted December 30, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE, 

Descriptions with illustrations of inventions patented in the 
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heated tubes a are deflected towards the sides of the boiler by 





abutments therof, and has for its object to enable the span and 
carrying power of such arches to be increased. Imbedded in the 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XLII.* 
ORDNANCE AND FortIFICATION DEPARTMENT. 

Ar the commencement of this series of articles, 
when sketching the earlier history of Creusot, long 
before it passed into the possession of the Schneider 
family, we pointed out that during the whole period 
of the Revolution, as well as during the long series 
of war which attended the First Empire, the pro- 
prietors of the Creusot Works manufactured war 
material without intermission, producing the best 
qualities of cast-iron and bronze guns known at the 
time, which the army and navy constantly required, 
as well as large quantities of carriages and projec- 


the flask which contained the trunnions. The 
core forming the bore of the gun is not shown. 
The originals of these drawings are contained in the 
archives of Messrs. Schneider and Co. ; the type it 
represents was followed in the Creusot Works, in 
the year 1792. 

The first guns then manufactured were cast 
hollow. To this end, a core of loam was placed 
in the mould and fixed in the centre line by three 
small iron clamps that were left imbedded in the 
metal of the breech. After the careful fettling of the 
casting, there practically only remained the polish- 
ing of the core with a broaching bit. This opera- 
tion was carried on as follows: The gun was sus- 





pended vertically in a kind of crosshead guide 








Fic. 397. MurTRAILLEUSE, 
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De Rerrye System, 1870. 

















Fic. 398. Frietp Gun, De Rerrye System, 1870. 


tiles, &c. As a matter of historical interest, we re- 
produce in Figs. 366 to 396, pages 136 and 137, 
drawings which illustrate the condition of gun- 
making at the end of the last century. Figs. 366 to 
371 show the form of a ‘‘36” calibre naval gun, and 
details of the patterns and moulds from which it 
was cast. As will be seen from these figures, the 
gun was cast in sand, the patterns being divided 
in sections AB...H, as shown in Fig. 367 ; 
Fig. 368 shows the various flasks in section bolted 
together, and Fig. 371 is an exterior view. The 
metal was poured at K, which served as a head 
and secured a sound casting; Fig. 368 shows a 
cross-section and a side view of that section of 





* See ENGINEERING, vol. Ixvi » page 694. 


muzzle downwards ; the broaching bar formed the 
axle of a gin that was turned by two horses, the 
weight of the gun on the broaching bar serving 
to insure the regular feed as the work progressed. 
As for large-calibre guns, their weight would have 
been too great, and.a system of counterweights 
was resorted to, in order to balance the excess in 
weight of the gun. The core was liable to shift, 
and as, with the imperfect methods of casting then 
in use, it constituted a barrier to the proper flow 
of the metal, blow-holes frequently appeared, caus- 
ing a somewhat large proportion of guns to be re- 
jected. 

This resulted in means being taken, a little 
jlater on, for the casting solid of guns. These 








were then bored by a device practically similar 
to the one above mentioned. Later on still, 
an improvement consisted in placing the guns 
on horizontal supports, and causing them to re- 
volve, the boring bits remaining fixed. Series of 
boring bits were used, each bit increasing the dia- 
meter of bore by 6 or 8 lines, the exact bore being 
given by a broaching bit. This method was again 
improved by boring the gun in one operation to 
very near the exact calibre, the final trueing cut 
being given by a broaching bit. 

Figs. 372 to 384, page 137, illustrate the series of 
naval guns then in use, ranging from the short 4- 
pounder to the heavy 36-pounder; Figs. 385 to 396 are 
a similar series for land service, from the 2-pounder 
tield gun to the 24-pounder siege gun. All these 
types were manufactured at Creusot. The import- 
ance of this place at the time is indicated by the 
fact that the celebrated technician, Gaspard Monge, 
in his remarkable work entitled ‘‘ Description de 
l’art de fabriquer les canons, faite en exécution de 
Varrété du Comite de Salut Public du 18 pluviose 
de l’an 2 de la République Francaise, une et indi- 
visible,” several times mentions the Creusot Works 
as having contributed, even in those relatively re- 
mote times, to the progress realised in metallurgy 
and construction, especially as regards the military 
arts. 

When the permanent peace of 1815 succeeded the 
long period of war, the manufacture of ordnance 
ceased entirely at Creusot, and with it, as we have 
seen, the active life of the establishment, which 
having been for so long wholly devoted to the 
production of war material had lost all its indus- 
trial connection. Fifty-five years later, in 1870, 
the manufacture of guns was resumed at Creusot, 
but only as a branch of its general industry. 
During the war of 1870, Messrs. Schneider and Co. 
were called upon by the Government of National 
Defence to undertake the supply of artillery to the 
French army; they responded to the request so 
promptly that, although they had to instal a special 
plant for the purpose, they were able to deliver 
in five months, 23 batteries of ‘‘7” bronze guns, 
on the De Reffye system ; two batteries of steel 
guns of the same calibre, and on the same system ; 
16 batteries of De Reffye machine guns ; in all 250 
pieces of ordnance. These were delivered in the 
time mentioned, together with the necessary carri- 
ages, gun-limbers, ammunition wagons, &c., making 
370 pieces in all. 

Illustrations are given in Figs. 397 and 398 
of two De Reffye guns, one being a bronze 
“7” field gun, and the other a mitrailleuse. 
These field guns fired elongated shot, fitted with a 
lead covering ; the cartridge was charged with 
compressed pebble powder, and was provided with 
a metallic base to prevent the escape of gas. The 
guns were first mounted on wood-bracketed car- 
riages, and afterwards on the type of iron carriage 
shown in Fig. 398. The following are some of the 
leading dimensions of these guns : 

Total length of gun... ‘ 1.012 m. (39.842 in.) 
Weight saa et ... 650 kilos. (13 ewt.) 


Diameter of bore... .. 085 m. (3.346 in. 
Weight of projectile ... 7.100 kilos. (15.650 1b.) 
Muzzle velocity pe 390 m. (1280 ft.) 


The guns, whether of bronze or steel, were cast in 
one piece, and had the same shape, except that tho 
chase in the former was swelled out, as shown in 
Fig. 398, while in the latter it was formed like a 
truncated cone. The breech end of the gun. was 
fitted with a bracket for housing the breech-piece 
carrying frame; the powder chamber was made 
slightly conical, and a taper connected the chamber 
with the bore. The rifling was right-handed, 
and of a constant pitch with 14 grooves. The 
breech mechanism consisted of a breech - piece 
with an interrupted screw ; it was mounted on a 
hinged frame, and was operated by a handle and 
crank. The movement of the breech-block was 
guided by three bars bolted to the frame, and on 
which it moved to and fro in grooves. A ‘sliding- 
bolt joined the frame to the gun and to the breech- 
a. The front of the breech-block was made 

ollow, and was notched in such a manner that it 
engaged the base of the cartridge and facilitated 
the removal of the latter when the breech was 
thrown open. The charge was fired through a vent 
in the breech-piece drilled obliquely through to the 
centre line of the bore. 

The De Reffye mitrailleuse, Fig. 397, was made 
for firing 25 small-arm cartridges ; these were dis- 
charged consecutively, and there was no recoil of 
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the gun. The following are some particulars of this 
machine gun : 


Total length of gun... 
Number of barrels ... 
Diameter of bore... 
Weight of each shot aE 
a limber loaded ... 
Total weight of gun and 


1.425 m. (52.102 in.) 
25 


0128 m. (.503 in.) 
50 grammes (1.71 oz.) 
604 kilos. (1328 Ib.) 


limber fully equipped ... 1405 ,, (3367 ,, ) 
Weight of gun and carriage 

complete bes oo B..g, 40980.5,°3 
Maximum range 3400 m. (11,000 ft.) 


The gun was made up of 25 breechloading rifled 
barrels, grouped inside a bronze casing ; the car- 
tridge cases were made of cardboard with a metallic 
base ; they contained a lead bullet and the charge 
of compressed pebble powder. The various parts 
of the firing mechanism were fastened inside tongued 
clamps and were joined by pins. The movable 
breech-block contained the cartridge, and the block 
always went into place perfectly centred by travel- 
ling in grooves made in the rear of the breech. 
The charges were fired in succession by percus- 
sion. This successive firing was insured by means 
of a supplementary breech-block carrying the 25 
firing locks and disengaging plate. When the 
whole series of charges had been fired, the firing plate 
was removed by traversing a screw, the movable 
breech was taken away and was replaced by another 
that had been loaded in the meantime. The gun 
was mounted on trunnions on its carriage, and 
was fitted with a lateral training mechanism. The 
elevating gear was a screw and wheel at the rear 
of the trunnions, and on the carriage was placed a 
device for charging the breech-block with the 25 
cartridges. The gun and carriage were placed in 
position by a lever fitted to the trail-block, and 
the gun could be accurately trained by means of a 
handwheel and screw that caused the piece to 
turn on its vertical support. Three sights were 
provided—a central and two lateral sights. It is 
almost unnecessary to say that both these types 
of guns are now obsolete, and we have reproduced 
them only to illustrate the gun work executed by 
Messrs. Schneider and Co. at a time prior to the 
thorough equipment of their works for the con- 
struction of war material. 





A GREAT CANADIAN CANAL 
SCHEME. 

Tue scheme for the construction of a ship canal 
to connect the St. Lawrence River with the great 
lakes which lie between Canada and the United 
States of America is again revived, and has, as 
champion, Mr. McLeod Stewart, the son of the 
member of the Legislature Chamber of Ottawa, 
who brought the question forward as far back as 
1847. The result of such a ship canal would be 
that the steamers carrying the grain from the great 
plains of the North-West would be able to steam 
right through to the Atlantic during the season, 
whereas at present the cargo has to be transhipped 
twice in the journey, involving very considerable 
expenditure. The advantages of such a scheme 
have long been recognised alike by the States and 
the Canadian people ; the difficulty is to settle 
upon the best route. Americans, of course, prefer 
that the outlet into the Atlantic should be New 
York, and the Erie Canal and Hudson River has 
long been regarded by them as the only feasible 
route.* But the Canadian scheme, apart altogether 
from Imperial considerations, offers superior advan- 
tages in respect of distance traversed from the 
ports of Lake Superior and Lake Michigan ; and, 
moreover, the configuration of the country between 
Georgian Bay and Montreal suggests that the con- 
struction would not be costly. The fact that the 
route is the natural one is, in a manner, supported 
by the circumstance that it was along it that the 
first European—Samuel Champlain—found his way 
in 1615 to the great inland seas of the Continent ; 
and for many years subsequently it formed the 
principal channel for carrying on the business of 
the Hudson Bay Company, whose lines of forts, or 
trading stations, were distributed along its whole 
extent. It is the route taken by the Canadian 
Pacific Railway, and as one writer has put it, ‘it 
is more nearly an air line than any other stretch of 
inland navigation which can be found in all the 
world.” 

A glance at the map will show that Lakes 
Superior, Michigan, and Huron resemble the three 
Legs of Man, with the Sault Ste. Marie Canal as 





a centre; Lake Superior extends away to the 
north-west, Michigan to the south, and Lake Huron 
to the south-west, with the Georgian Bay lying in 
the north-east corner of the latter, directly in line 
with the Sault Ste. Marie Canal, so that the Bay 
is the nearest point of outlet from all three lakes 
to the sea. The traffic through the Sault Ste. 
Marie Canal affords an indication of the great traftic 
on the lakes, and much of the freight is for Europe. 
Thus 13,500 steamers, or nearly 19,000 of all craft, 
pass through the canal in a year, the registered 
tonnage being between 17 and 18 million tons, and 
these carry over 16 million tons of freight, includ- 
ing 65 million bushels of wheat, and 27} million 
bushels of other grains. 

The distance between Georgian Bay and Mon- 
treal, the port on the St. Lawrence River—almost 
a straight line through a valley, with lakes and 
rivers, rapids and waterfalls—is 430 miles, but 
only about one-eighth of this requires to be 
canalised. The length of the whole route, say 
from Chicago to Liverpool, is 3780 miles, whilst 
by way of Buffalo, the Erie Canal and Hudson 
River to New York, and thence to Liverpool the 
distance is 4495 miles, or vid the Welland and St. 
Lawrence canals and river, 4148 miles. Moreover, 
in the first case the length of lake and restricted navi- 
gation is 980 miles, against 1415 miles vid New 
York and 1348 miles vid the Welland and St. Law- 


into the bay the height is 572 ft. above sea level, 
It has a well-protected and capacious harbour, 
while 25 miles up the river there is another harbour 
5 miles long, selected by the Canadian Pacific Rail- 
way for their Georgian Bay terminus. The river 
really consists of a series of small lakes connected 
by falls, the source of supply, Lake Nipissing, 
being 632 ft. above sea level. The lake is 
nearly 50 miles distant eastwards from the bay, 
and in that length there are eight falls, one of 7 ft., 
and another, at the lake, of 26 ft.; the total 
ascent is about 60 ft. Lake Nipissing is about 40 
miles in length, and of great depth, with several 
islands. Four or five miles further on—up the 
River Ojibwaysippi—is Trout Lake, 84 miles long. 
This is at the summit, 655 ft. above sea level. The 
total height to be overcome from the lakes would, 
therefore, be about 83 ft. The proposal is to 
raise Lake Nipissing 5 ft., and to lower Trout Lake, 
which has great depth. This lowering by 18 ft. 
would necessitate four or five miles of cutting, the 
maximum depth being 30 ft. ; but for the most 
part it would be about 12 ft., probably through 
crystalline rock. This would reduce the number 
of locks to about eight, one of which, into Lake 
Nipissing, would be about 32 ft. high, and 
operated by hydraulic power. There would be 
eight other locks in this length of 85 miles, and 





several dams for the river. Immediately beyond 
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rence canals and river, so that there is not only a 
saving in distance, but there would also be a pro- 
bable economy in time occupied in transit. 

We have indicated that the route is a natural 
and easy one, and a brief glance at the results of 
surveys will show this. As early as 1856 a Govern- 
ment survey was made. It was reported then that 
the canal work would be 58 miles long, and to givea 
draught of 10 ft. would involve an expenditure of 
five millions sterling, while three years later a 
second survey was made, and in this case it was 
thought 20 miles of canal would suffice by damming 
the Ottawa and the Mattawa rivers to a greater 
extent than was proposed in the first instance, 
and the cost was put at about 24 millions for 
12 ft. of depth. The reason why the matter 
was then dropped is to be found in the 
troubled times experienced —the financial crisis 
of 1857-9, the American Civil War, frequent 
Government changes and the federation scheme. 
Since then a sympathetic interest has been taken 
in the work, but without practical issue. Early in 
the seventies there was a yigorous movement in 
favour of canals, and several schemes were helped 
forward, but the project of which we are now writ- 
ing has-not got beyond the prospecting stage. 

The proposed route, according to Mr. Marcus 
Smith, M. Inst. C.E., may have been the main 
channel of outlet from the lakes we have already 
named, to the St. Lawrence, the barrier being really 
the result of an upheaval. Starting from Georgian 





* See ENGINEERING, vol. lxv., page 309. 





Bay there is first the French River, and at the outlet 





Trout Lake, separated by a rocky bar 400 ft. in 
length, is Turtle ke, 4} miles long, and 
only 1 ft. lower than Trout Lake, with detached 
shoals due to needles of rock, rising to within 8 ft. 
of the surface. The outlet is through a rocky river 
four miles long, and it falls 32 ft. into Lake Talon, 
seven miles long. Turtle Lake, however, would be 
lowered, as well as Trout’-Lake, and Talon Lake 
raised to the same water level, so that all four lakes 
from Nipissing would be one continuous length of 
fully 55 miles, with an adequate supply of water 
from the last-named lake. This would necessitate 
some extensive rock-cutting and banking, but it 
would obviate a large number of locks, which 
would be a permanent disadvantage. Thus rather 
more than the first 100 miles of the route of 430 
miles are accounted for. 

For the next 16 miles or so there are a number 
of falls with Lake Aiquilles and Lake Chant, neces- 
sitating some 11 locks, and then the confluence of 
the Mattawa and Ottawa rivers is reached. For 
190 miles down to Ottawa the latter waterway is a 
broad and deep river with a gentle current broken 
at intervals by rapids or falls and anon expanding into 
broad still water stretches and lakes. At the con- 
fluence the height is 485 ft. above sea level, while 
Ottawa harbour is 114 ft., but the fall is very con- 
siderable within some short distances. Thusat one 
point it is 32 ft. in three miles, in other cases 49 ft. 
in two miles, 28 ft. in two miles, 93 ft. in five miles, 
50 ft. in three miles, and 67 ft. in four miles ; 50 
that in this stretch of 190 miles it is not expected 
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that there would be more than 22 to 25 miles of 
canalisation, although some of the locks would be 
of considerable height. The distance from Ottawa 
to Montreal is from 110 miles to 116 miles, the fall 
being about 104 ft., 44 ft. of which is at the St. 
Louis rapids, and about 54 ft. within the 12 miles 
between Grenville and Carillon. Thus, of the total 
distance from Georgian Bay to the St. Lawrence— 
430 miles—only about 58 miles or so has to be 
canalised, and the rise by lowering the summit 
lakes as suggested would be 83 ft. from the bay, 
and 624 ft. from Montreal. 

The estimated cost of 5 millions sterling by one of 
the Government surveyors was for 10 ft. depth, 
the locks being made 250 ft. long and 50 ft. wide, 
while the canal itself would be 100 ft. wide at 
bottom in the long lengths and 60 ft. in the short 
lengths. There is room for doubt as to whether 
this would be an adequate length and draught for 
vessels trading to Europe; and it would be well 
before embarking on the scheme to determine this 
question. The appliances now used for tranship- 
ping grain and other such cargoes might, however, 
make a moderate draught preferable, as the cargo 
could be taken from the lake and canal ships at 
Montreal into Atlantic liners and yet give the best 
financial results; because as was pointed out in 
a previous article on the Erie Canal question,* the 
tendency with deep-sea cargo ships is towards 
enormous dimensions, quite beyond the possibility 
of accommodation in canal locks. Moreover, 
the scantlings of the North Atlantic liner are so 
very much heavier than lake steamers that it might 
be more profitable to have a moderately size canal, 
say of 15 ft. or 16 ft. depth, suitable for coast 
liners as well as lake steamers, arranging for tran- 
shipment at Montreal. The internal resources of 
Canada would thereby be promoted, while there are 
always possibilities in the way of utilising the water 
power at locks and weirs, and in adjacent falls for 
the generation of electricity. One writer has put 
it that by this means the eastern section of the 
Canadian Pacific Railway could be operated by elec- 
tric power. In any case the project is well worthy 
of serious consideration by the Canadian Govern- 
ment. 





SOME VARIATIONS IN STANDARD 
CRANE PRACTICE. 
By JoserH Horner. 


To a casual observer, details in the construction 
of cranes of a given type would not appear to afford 
scope for much variation in standard practice. A 
vertical steam crane, or a horizontal crane of a 
given size and type, would seem a very much cut- 
and-dried affair, in which few differences of impor- 
tance in detail might be expected to exist. But 
such an impression is erroneous ; for although there 
is much external resemblance between the standard 
cranes which are manufactured by different firms, 
the details, both in design and workmanship, vary 
in almost every respect. These variations are 
either due to the differences in the ideas and ex- 
periences of different firms in respect to the most 
suitable settlement of details ; or they embody 
various kinds of workmanship, good, bad, or 
indifferent, and bear therefore a direct relation to 
price paid. Under these two heads, therefore, 
these differences may be broadly regarded. 

Thinking over this rather extensive subject, the 
following points may be instanced : 

_First, in reference to weights, very wide varia- 
tions occur in the practice of different manufacturers. 
Even in comparatively light cranes, say of from 3 
to 5 tons capacity, there will frequently be found a 
difference of 3 or 4 tons in total weight of material 
contained in them. Yet the lighter crane will 
perform its specified work without failure, similarly 
to the heavier one. These differences are due to 
two or three causes, such as indifferent propor- 
tioning, involving the unnecessary massing of metal 
in certain parts ; or the cutting down of strengths to 
that Stage at which the machine will just perform 
Its required work without any margin for extra 
demands upon it; causes due to differences in- 
herent in design. 

_ In reference to the first-named cause, much 
judgment and experience are required in designing 
crane elements. Except within narrow limits, 
their .Proportions cannot be fixed unless a wide 
experience is added to a knowledge of theoretical 
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conditions. The reason lies in the uncertain 
character of the stresses present in actual work, 
these being intensified by the variable action of 
live loads and of violent shocks due to sudden 
starting, and stopping, and braking. The ex- 
perience of a given firm, therefore, is the main 
determining element in the proportioning of parts, 
and its accumulated lessons of failures are its 
object lessons. As the experiences of different 
firms differ, so are the proportions which they 
embody in standard cranes modified. 

In regard to the cutting down of strength to the 
minimum of safety, that is largely a question of 
price. Many contractors will buy only the cheapest 
cranes. They simply want them for a limited 
period, a few months only, perhaps, or a year or two, 
after which they will be sold by auction. This 
demand has created a type of crane cheap and poor 
in construction, in which every detail is cut down 
to the minimum of strength permissible, and all 
metal that can be reduced is knocked out. The 
difference in weight lies almost wholly in castings. 
If 4 tons are knocked out in the weight of a crane, 
and the metal costs, say 3l. a ton when melted in 
the ladle, there is a saving sufticient to turn the 
scale in the getting or losing an order. But the 
price of castings is not estimated at the price of the 
metal, but labour, incidentals, and tooling must be 
added, and the usual estimate, therefore, allows 
10/1. per ton for finished castings. Multiply that 
by a dozen or twenty cranes perhaps required, and 
the difference will be a considerable one. 

The difference in weight will be found mainly in 
the thickness of side frames, and of truck or base 
castings. It is not judicious to cut either of these 
too finely. Side frames are liable to fracture under 
shock, and weight in trucks adds much to the 
stability of balance cranes. Yet the thickness in 
each can be reduced considerably without appear- 
ing obvious, actual measurement alone indicating a 
light structure. 

In reference to the differences in weight due to 
design, these will be found chiefly in side frames, 
and in truck or base. Low frames economise 
metal, but high ones are better for the stress on the 
jib tie rods, and for the best arrangements of 
engines and gearing. The weight in tricks is 
lessened by making them short, but stability is 
thereby lessened, and balance must be increased. 
A large base conduces to stability of foundation 
and permits of the use of a large roller path. Mere 
weight alone is not all that is necessary, but rather 
its proper distribution, and it may so happen that 
a poorly designed heavy crane will not be so good a 
machine as a lighter one in which the metal has 
been judiciously proportioned and distributed. 

Some cranes are built heavier in order to enable 
them to deal with greater loads across the gauge. 
One well-known firm, for instance, casts truck beds 
particularly heavy for this purpose. The same firm 
also puts solid cast-iron buffer beams instead of 
timber. Of course, additions of this kind produce a 
heavier crane than usual at the same price. This 
putting in of cheap weight is quite distinct from 
ballasting a crane for particular duty. 

If three or four tons difference in weight can 
easily be effected in a light contractor’s crane, a 
vastly greater saving can be effected in heavy 
Goliaths and Block-setting cranes. When there is 
as much as from 10001. to 2000l. difference in the 
estimates of different firms for machines to do cer- 
tain defined works, a large proportion of this is 
accounted for by reductions in weight. Here the 
difference is not nearly so much in castings as in 
plated work. The cost of this being reckoned as 
finished, i.e., material and workmanship, the 
plating work on a large crane could not be turned 
out for less than 181. to 201. per ton, so that but 
50 tons of plating would mean 10001. The difference 
due to a material reduction in weight soon, there- 
fore, tells up. There are great differences in this 
respect alone in the large machines made by 
different firms. Some are very fine specimens of 
hoisting machinery, very stable under the maximum 
loads, and so built that it is difficult to see how 
they can ever wear out. Others are lighter, not so 
stable, built to endure about long enough to per- 
form a certain amount of duty, as the building of a 
harbour or pier, at the termination of which they 
will have become decidedly shaky and much the 
worse for wear. In each case the contractor gets 
just what he pays for. A wealthy Government will 
generally get the better article, and the private 
contractor the inferior one. Each will do its work ; 
but the first is afterwards saleable as a machine, 





the second would need the expenditure of a goodly 
sum for repairs to give it a new lease of life. 

For loads ranging from 1 ton to 10 tons there are 
two types of portable crane used, dissimilar in nearly 
all respects except that of the essential gearing. One 
is termed vertical, the other horizontal. The first 
is high, the second low. From nearly every point 
of view the latter should be superior to the former, 
yet it is not employed so extensively. A low 
centre of gravity is always desirable, and this is 
— in a greater degree by the horizontal than 

y the vertical type. There is the further advantage 
that the man standing at the lever handles can see 
over the whole of the gearing and the load beyond, 
instead of having his view obstructed by tall side 
frames, as in some vertical cranes. On the other 
hand, the design is not quite so convenient for 
derricking the jib. The differential blocks once 
used, but now mostly abandoned, and the low angle, 
are objectionable. With rigid tie rods the angle 
which they make with the jib is rather less than is 
desirable. But these are slight drawbacks by com- 
parison with the general handiness of the crane, 
which has caused it to grow much in favour with 
contraetors during recent years. Most crane 
makers build it, and there is one firm who confine 
themselves wholly to its construction, and have 
made a very perfect machine of it. These cranes 
would be used more but for the competition of 
low-framed verticals. 

The centre pillar varies in different types of 
cranes ; asa rule, a horizontal crane has a short pin 
or bolt connecting the superstructure to the carriage, 
while the vertical type has a tall post which extends 
from the carriage to the upper part of the side 
frames. Sometimes the whole superstructure is 
suspended by means of a cross girder on the top of 
the post, sometimes the top of the post simply 
forms a steady piece for the upper part of the side 
frames. 

When the centre of gravity of a crane superstruc- 
ture, with the load either on or off, falls outside of 
the roller path, there is a tendency for the structure 
to lift off the centre pillar ; in the case of the crane 
which has the short bolt, this tendency is counter- 
acted by means of a head formed on the bolt. Inthe 
case of the post crane a definite pull is imparted to 
the post head, and, at the same time, the structure 
tends to slide up the post. 

Another point of variation is found in engine 
power and engine construction. Two cranes of 
similar nominal power made by different makers will 
have cylinders varying in bore and stroke, though 
using about the same steam pressure. The one 
affords ample driving power, the other is liable to 
be pulled up or checked under heavy loads, or will 
be speeded highly, with much resulting rattle and 
excessive knocks and wear of parts. It may be 
laid down as a rule that light cranes differing in 
power by as much as two tons should have cylinders 
of different sizes, with rods, pins, glands, eccen- 
trics, &c., suitably designed thereto. The cylinders, 
however, must be considered in relation to the 
amount of gearing. The 3-ton and 5-ton cranes of 
some firms have the same cylinders, because the 
3-ton lifts on single chain, and the 5-ton on two- 
part chain. One pair of standard-sized cylinders 
may be used for 10 or 12-ton cranes, and also 
for larger cranes as well, lifting five times the 
load. But while the first raise the load at from 
20 ft. to 30 ft. per minute, the second lifts at a 
rate of from 3 ft. to 4 ft. per minute, the result on 
the pistons being only about the same. As a rule, 
the crane with the larger cylinders is the better 
machine, because it is proportionally powerful. 
Differences in size of cylinders are largely due to 
makers’ ideas of what the crane should do. 

The position of the engines varies in practice very 
widely. The engines are vertical, or horizontal, or in- 
clined, and placed within or without the side frames. 
Advantages are claimed for each, but the fact that 
each arrangement is found in good practice would 
lead to the conclusion that it is of no great conse- 
quence which is adopted. As a rule, vertical crane 
engines are outside, and horizontals are inside. 
The driver stands on one side of the crane, and a 
horizontal cylinder would be. in his way if placed 
outside of the frames, unless the tail of the crane 
were unduly lengthened (this, of course, only ap- 
plies to the usual standard typeof cranes). Placing 
them inside also permits of the economy of casting 
both cylinders together. Perhaps the position 
within the frames should also be the best from 
theoretical considerations. But in vertical cranes 


it seems that the whole of that space should be kept 
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free for the cross-shafts and their gearing. Placed 
outside, too, in these they are not in the way of 
anything, nor are they likely to receive damage, 
while they are well open to inspection and attention. 
The nearly universal practice is to perform all crane 
motions with one pair of engines. The exceptions 
are in the case of heavy travelling balance cranes, 
which are sometimes fitted with a second set of 
engines for travelling, and the special steel-ingot 
cranes of one firm, in which a separate pair of 
engines is used for each motion. The handiness 
and economy of such an arrangement has its ana- 
logue in the three-motor traveller. 

There is a considerable variation in the size and 
steaming power of boilers fitted to steam cranes ; 
this is a point where many manufacturers come 
short. Most crane drivers can speak with feeling 
on the annoyance of waiting for steam. In con- 
tractors’ work, acrane frequently has a large amount 
of travelling to.do in the way of hauling trucks ; 
this work invariably tells on a crane boiler more 
heavily than dealing with lifting and slewing opera- 
tions only. The writer remembers a sale of plant 
after the completion of a large dock, where a crane 
found a readier sale and a bigger price solely on 
account of its large boiler. 

Much difference in practice exists in the height 
and general design of side frames or cheeks, 
Some are very much taller than others. There is 
both advantage and disadvantage in this. Increase 
in height increases the angle made between the jib 
and tie-rods, but it renders the crane more top- 
heavy. The only course is to strikea mean. Some 
manufacturers bring the side frames no higher than 
the engine crank-discs, with the engines vertical. 
Some are so low that some slight inclination has to 
be given to the cylinders. The experience of these 
proves that there is no material advantage to be 
gained by making the frames much, if any, higher 
than the engine discs, except when derricking gear 
is applied to the jib. In this case there is an ad- 
vantage in height, because with tall frames the 
derrick barrel can be kept clear of the machinery of 
the crane. This, however, only applies to cranes 
in which the derrick barrel is placed high up. In 
one type of crane the derrick barrel is under the 
driver's feet, and can, of course, be as easily fitted, 
or omitted, there as anywhere else on the machine. 
Essentially, therefore, the sole use of continuing 
side frames above the gear is to increase the angle 
between the jib and tie-rods, and so to lighten the 
stress on the latter. 





(For Description, see Page 133.) 
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A detail in which practice differs is the arrange- 
ment of the lever handles for operating the various 
motions. Some manufacturers bring these handles 
all together into a lever box, close to the spot where 
the driver stands ; others place each lever adjacent 
to the gear which it operates. There is something 
to be said in favour of each method. Bringing the 
levers all close together saves a deal of moving 
about or reaching over on the part of the attendant, 
and so facilitates rapidity of working of the crane. 
On the other hand, there is a risk of a wrong lever 
being moved, especially in the case of drivers new 
to the work being put on, the connection between 
each lever and its gear not being always at 
once apparent. With the levers next their gears 
such a blunder cannot happen, the connection 
being obvious. These differences in practice apply 
chiefly to the smailer class of cranes ; in the larger 
types, of course, the levers are generally brought 
together, the gears for the different movements 
being so widely separated. This, however, is very 
much a question of design. By adopting simple 
arrangements for the various motions, it is not 
absolutely necessary to bring all levers to one box, 
even on the large machines, so long as they are 
within easy reach of the attendant. The fewer bell- 
crank details here the better for handy, quick, and 
easy operation. 

Another point of difference in practice is seen in 
the types of bearings put by different makers on their 
cranes. Solid bearings without gun-metal bushings 
predominate in some practice over divided bearings 
and gun-metal bushings. This is often a very 
important detail, not only on the score of dura- 
bility, but also on that of accessibility of parts. 
The difference in this respect would not always 
be apparent to a person unacquainted with the ills 
to which cranes are subjected, but it is a point that 
should be considered before effecting a purchase. 
Solid bearings are cheap, and if bushed they can 
be re-bushed at any time at a slight expense. But 
this is not all. The contingency of probable repairs 
has to be remembered ; and the more complicated 
the design of a crane, the greater are the difficulties 
of making rapid repairs increased by the use of 
solid bearings. And generally, while crane repairs 
are being effected, some work is standing idle, 
and such delay is always annoying. There are 
cranes made in which the removal and replace- 
ment of a broken wheel can only be effected by the 
removal of a quantity of other gear, or of more than 
one shaft, and often by the removal of an entire 


side frame ; which means a very extensive dis- 
mantling of the crane, the cost of which, repeated 
frequently, will be more than the original increased 
cost of the divided bearings. To draw out a shaft 
endwise when it is occupied by gearing is very 
difficult, often impossible, while to remove an 
entire side frame, which is the alternative, in- 
volves the detachment of cross-stretchers, brackets, 
and the temporary blocking up of overhanging 
parts. 

The use of gun-metal for bearings is very limited 
in some cases, very liberal in others. Some 
firms will make a point of bushing nearly every 
bearing with gun-metal, a good practice which, 
apart from lessening liability to seize, prevents 
tisk of rusting up of journals and bearings during 
intervals of idleness. Parts which should always 
be bushed are engine-shaft bearings, jib head pulley, 
and connecting-rod ends. But in a crane intended 
for long service every bearing should be bushed. 

Another difference in detail is found in the use 
of steel for gears. Steel castings are so durable by 
comparison with those of cast iron that some crane 
manufacturers make a practice of using them for 
some, at least, of the pinions which are subject to 
heavy duty, on all standard cranes. The pinions 
most subject to wear are those for lifting, slewing, 
and travelling, and these are the ones put in steel. 
But there are other gears subject to much stress 
and wear, such as curb rings, derrick worms, and 
the reversing cone wheels, and at a cost of a few 
pounds extra a purchaser would do well always to 
have these in steel rather than in iron. Travelling 
gears are frequenty put in steel where the axles are 
driven by gear and not by chains ; several makers 
now specify the gear under the carriage to be of 
steel without extra cost. 

Malleable iron is used to a considerable extent 
on some cranes—small gears, and levers taking 
the place of steel castings and of forgings. 

Of late years steel-wire ropes have taken the 
place of chains on a number of cranes ; they are 
especially suitable for high-speed cranes, and also 
for dealing with very heavy loads. Chains are 
noisy when rapidly worked, and are more liable to 
sudden breakage than a steel rope ; for heavy loads 
chains are cumbersome and heavy unless a number 
of sheaves be used. A wire rope needs a larger 
barrel and larger pulleys than a chain does ; a go 
rule for the diameters of the barrel and pulleys 1s to 
make them six times the circumference of the rope; 





for instance, a 3-in.-circumference wire rope would 
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need a barrel of 3in. x 6 = 18 in. in diameter. 
When ropes are used in heavy cranes, it is usual to 
form the surface of the barrel as a spiral groove ; 
the object of this is two-fold : it prevents the rope 
riding and chafing a contiguous coil, and it gives a 
support to half the circumference of the rope, and 
so counteracts the tendency of the rope to flatten 
under the crushing action of coiling. 

The relative extent to which castings and plated 
work are used for some parts of cranes varies in a 
wide degree. The displacement of many parts 
that were once cast, by plated work, has been a 
detail in crane evolution which has been going on 
during several years past. At one time plated 
frames and trucks were rare. The writer remembers 
some cast-iron jibs. Cast-iron truck wheels are 
giving place to wheel centres and steel tyres. Cast 
iron is a convenient material for frames and trucks 
because of the ease with which bearings, bosses, 
lugs, &c., can be formed. But with some extra 
trouble and expense, all the attachments can be 
fitted to plated work and renewed when required ; 
while the risk of fracture under sudden shock due 
to the brittle nature of the cast iron and the uncer- 
tainty due to possible hidden faults in castings, as 
blow-holes, draws, and shrinkage stresses, is avoided. 
The break-down cranes for permanent way were 
the earliest, or among the earliest, in the construc- 
tion of which plated work was substituted for cast, 
and that departure has been followed in most 
other types. 

In the plated work of cranes, especially of the 
larger ones, there is much difference in dead weight, 
and in light and heavy appearance in the practice 
of different makers. Solid plated girders are used 
in some cases, for which light lattice-braced work, 
equally strong, is used by others. This may be 
observed not only in girders but in jibs. 

Then in reference to shop practice a great deal 
might be said. The difference between a good and 
a bad system, between order and disorder, between 
dividing labour and neglecting that economy, be- 
tween letting simple jobs be done by boys or by men, 
between making standard work in sets for stock 
or singly, altogether make a great difference in 
results. 

A detail in which shop practice differs widely, is 
the amount and degree of machining put into 
cranes. The difference is not always a question of 
smooth working, but one of safety. Cranes are 
subjected to such severe and sudden shocks that 
fractures have often occurred by reason of imper- 
fect bedding of parts, such as cast truck centres on 
their plated bearings, and cross-girders against 
their side frames. The machining of such parts 
need not be fine. One or two rough cuts suflice, 
but the surfaces must be in a level plane, so that 
pressure shall not come on isolated spots. Again, 
in the fitting of bolts, the practice of coring holes 
and fitting black bolts is one to be reprehended. It 
permits of slop-work, and induces working loose of 
parts in the course of time, with risk of fracture. The 
cost of drilling now need not exceed that of coring 
in a shop equipped with modern tools, while with 
bolt and stud capstan lathes available, capable of 
turning out several hundreds of pieces in a day, 
there is no real economy in the use of black bolts. 
The same remark applies to the plated work in 
trucks, which are subjected to very severe bending 
and diagonal stresses. Inthe practice of good firms 
the plates and angles in these have their abutting 
edges and ends planed and sawn, and the rivet-holes 
either punched and reamered, or else drilled, while 
the riveting-up is dcne by hydraulic pressure. 

In good shops, the system of templating and of 
working to fixed gauges is practised, avoiding all 
hand marking out, and adjustment of parts for each 
crane. This conduces to accurate results, permits 
the more rapid turning out of cranes, and replace- 
ment of duplicate parts in the future. 

The methods of doing similar pieces of work vary 
widely. Holes rough-drilled by one firm, will be 
broached smoothly by another. Shafts rough- 
turned will be spring-tcoled by others. Wheels 
will be drilled once through with a flat boring bit, 
with consequent want of truth, or they will be bored 
with a stiff boring tool. Faces planed laboriously in 
one shop will be rapidly milled in another. - Cy. 
linder-boring done in a cumbrous way in a lathe in 
one case, will be effected more expeditiously, and 
at least as well, on a stiff boring machine, double 
cylinders being bored together instead of singly, 
insuring parallelism. Large barrel wheels will be 
bored, and curb rings turned in a vertical lathe, 

with two tools, instead of in an ordinary face lathe. 


In proportion to the amount of aid derived from 
modern machinery, and the degree of care spent 
upon the machining, will the work of the fitter be 
lightened, and the crane work more smoothly and 
quietly. 

In many little items the cost of cheap cranes is 
reduced. The cost of one item is not much, but 
such items add up. A trifle of metal saved in one 
wey a bit of machining knocked out in another, a 
ug cast on instead of bolting on a forging, using 
black instead of turned pins in some connections, 
all go to make a considerable total. 

The practice of firms in regard to the types of 

toothed gearing used differs. In some cases the 
largest wheels are made from full patterns, in 
others they are almost invariably machine-moulded. 
The latter costs more than the former, but where 
machine moulding is adopted and carried out in a 
thorough manner, the wheels are much superior to 
those moulded from pattern gears. Cases have 
occurred of machine wheels being discarded in 
favour of pattern-moulded wheels, being altogether 
too bad to be utilised with any amount of trimming. 
That was rather exceptional, perhaps, since the 
writer was given to understand that the men would 
not turn out good work from the machine. Another 
case is known in which the machine is mostly buried 
up with lumber, the men saying it is no good, and 
this in a works where heavy gearing is being con- 
stantly done. Such a condition of things certainly 
does not reflect much credit upon the management. 
The writer knows from long experience that by 
the exercise of ordinary care only, wheels moulded 
by machine can always be depended upon, which is 
more than can be said for pattern-moulded wheels. 
Especially in crane work is it desirable that gears 
be truly pitched and formed, and square across the 
faces. The rattle and noise with bad gears is 
intolerable, besides increasing the wear and the 
liability of the teeth to fracture. 
Lastly, there is the question of taste in design. 
Some cranes are very ugly, some have a graceful 
appearance. There is no need to go out of the 
way to make a machine ugly ; the insertion of a few 
curves will often effect a marked improvement in 
appearance, besides adding somewhat to strength. 
There is too little attention paid to pleasing effect 
in crane work, yet much might be done in this 
way with very little extra trouble or expense. The 
prevailing idea among leading crane makers has 
been to develop an outline of frame distinct from 
those of other makers ; some designers favour 
straight lines, where others develop moré or less 
artistic curves. The average contractor, however, 
wants a machine to do a definite work, rather than 
to pose as a work of art, and manufacturers must 
supply the demand. But in the better class of 
crane there is no excuse for the neglect of good 
taste. 
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De Pontibus ; a Pocket-Book for Bridge Engineers. By 
J. A. L. Wapprti. New York: John Wiley and Sons. 
London: Chapman and Hall, Limited. [12s. 6d. net.] 

This being a ‘‘ pocket-book” on so big a subject as 
bridge building, one’s first care in estimating its 
value is to discover whether the author has been 
judicious in his system of rejection. The next 
point: is to find whether the matter retained is 
arranged in a way that makes reference easy ; it 
being assumed, of course, that the information 
given is sound. Judged by these standards, we 
cannot say that Mr. Waddell’s book is a model 
pocket-book, although an index at the end to some 
extent redeems its character under the second head. 
If, however, the author had omitted his sub-title, 
and had not claimed to have produced a pocket-book 
—with a flap cover to emphasise the fact—any 
hostile criticism under this head would have been 
disarmed. ‘‘ De Pontibus” is an excellent title for 
the work, as it is just a discourse about bridges, 
with afew pages of Tables at the end by way of an 
appendix, and which appear as if they were more 
or less an afterthought. 

Whilst speaking of the title we cannot resist 
uoting the author's witty apology for his selection. 
he captious reader is sup to say: ‘* Why 

revert to the Latin language? Is not English good 

enough ?” to which he replies : 


Certainly it is; but the author had a sound reason for 
using the Latin, which he will age to explain. For 








five consecutive years of his early life the author devoted 


more than half of his working time to the study of the 


Latin language ; and this is the first opportunity which 
has occurred during the 22 years of his professional 
career to put the knowledge so obtained to any practical 
use. Moreover, he fears that even if he be so fortunate ag 
to practice his profession another 22 years, no other 
occasion will occur to use it ; so he feels the necessity of 
grasping this unique opportunity of a lifetime. 

This is excellent humour, but it is not ‘ pocket- 
book” matter. Neither is the long ‘‘ Introduc- 
tion,” in which a good deal is said about human 
nature, and the need for a specialist to stand 
between the purchaser and the manufacturer ; nor 
in Chapter II., which enunciates 42 ‘ principles,” 
do we find the sort of matter one needs most in 
specific cases. For instance—Principle 1: ‘ Sim- 
plicity is one of the highest attributes of good 
designing.” Principle 2: ‘‘The easiest way’s the 
best.” Principle 3: ‘The systemisation of all 
that one does in connection with his professional 
work is one of the most important steps that can 
be taken towards the attainment of success.” 
Principle 4: ‘‘ There is an inherent sense of fitness 
in the mind of a well-trained and well-balanced 
metal-work designer, which sense of fitness is of 
the greatest importance to all that he does.” These, 
and the remaining 38 excellent ‘principles ”— 
some of even a more Tupperian complexion—are 
enlarged and amplified by extending paragraphs 
which swell the matter into a chapter of respect- 
able length; and though the book is printed on 
thin paper, one does not want to carry them in 
one’s pocket. Chapter III. is devoted to ‘True 
Economy of Design.” It is a good deal 
taken up with criticisms on other people's 
practice and methods. We were not aware that it 
is characteristic of either French or English prac- 
tice ‘‘ that in proportioning all members of trusses, 
a constant intensity of working stress is to be 
used,” which is a principle the author attributes to 
‘several treatises” produced in England and 
France. He may be right in this, but such whole- 
sale averaging is certainly not the practice followed 
in this country and on the Continent, where wind 
stresses and impact are by no means neglected 
factors. We hardly need to be told either—at any 
rate in a pocket-book—-‘‘ that the total cost of a 
structure does not vary directly as the total weight 
of metal.” 

‘* Msthetics in Design ” is the title of Chapter IV.; 
but here we abandon our criticism from the 
‘*pocket-book” point of view, and may say that 
this chapter, and, indeed, all the rest in the work, 
are most excellent reading. - One who has had so 
much experience as Mr. Waddell in bridge work 
must necessarily have a great deal to say of interest 
to British engineers working in this field. There 
are some things upon which they will join 
issue with him. For example, in Chapter IV., in 
which he, in our opinion, looks too leniently on 
ornamentation for ornamentation’ssake alone. We 
freely acknowledge that some of our best urban 
landscapes are marred by engineering structures 
of aggressively utilitarian design; for instance, 
Charing Cross Railway Bridge. It is hard to see, 
however, how any amount of ‘‘fancy work,” either 
in metal, stone, or brick, could have redeemed the 
situation once it was determined to adopt a design 
so entirely out of harmony with the surroundings ; 
although, in justice to those responsible, it should 
be remembered that the surroundings were very 
different when the bridge was built. 

There are two chapters—V. and VI. respectively 
—on ‘‘Cantilever Bridges” and on ‘‘ Movable 
Bridges in General,” which would form a couple of 
admirable contributions to one of those engineering 
magazines which are so well suited for giving the 
“well-informed man” a smattering of engineering 
knowledge sufficient for after-dinner conversation. 
We agree with our author, however, in his stric- 
tures on the indiscriminate support of the canti- 
lever principle for all positions, which resulted 
from its successful application to the great work of 
the Forth; upon which Mr. Waddell, curiously 
enough, does not find occasion to dwell in dealing 
with this part of his subject. In the following 
chapter, however, he makes mention of another 
of our recent t works, viz., the Tower Bridge, 
not altogether favourably. It is news to us, at any 
rate, that ‘‘the London people complain bitterly 
about the long time it takes to operate the struc- 
ture.” 

Perhaps we have said enough to give our readers 
an idea of the first part of the work. It must be 
understood, in spite of our criticisms, that the 
matter is put forward in an interesting and instruc- 
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reading than for reference in the field or in the 
drawing office. In the second half of the work 
the author gives more concise particulars, mostly 
taken, we judge, from his own practice ; for Mr. 
Waddell is an author who does not often get away 
from himself ; and, indeed, this individuality adds 
greatly to the interest of his writing. In the part 
headed ‘‘General Specifications Governing the 
Designing of Steel Railroad, Bridges, and Viaducts, 
and the Superstructure of Elevated Railroads,” 
we get nearer to our subject, and in many cases are 
treated even to definite dimensions which should 
be adopted under given conditions; although 
even here there is a want of sequence—or, perhaps, 
one should say concentration—which makes re- 
ference somewhat difficult. Under the various 
headings of ‘‘materials,” ‘‘cross ties,” ‘‘ foot- 
planks,” and ‘‘guard timbers,” ‘‘super-elevation of 
curves,” “‘spacing of stringers,” ‘‘girdersand tracks,” 
‘main members of truss-bridges,” to take a few in- 
stances as examples, particulars are given of details 
which the author, presumably, incorporates in his 
specifications. The section devoted to ‘general 
principles in designing” is also after the specifica- 
tion style of composition, and very different to the 
literary methods of the earlier chapters. The 
fact that it is a compilation, doubtless built up 
with assistance, does not detract from its value ; 
in fact, this part of the book contains much 
solid matter that may be read with interest by 
English bridge designers. The same remark may 
be made of the chapter on ‘‘ Inspection of Ma- 
terials and Workmanship.” The remaining few 
pages are devoted to Tables, and finally there are 
some diagrams which would prove useful in check- 
ing calculations as to loads. 

_ The bookis generally well got up with good print- 
ing and excellent binding. If the pocket-book 
aspect of the work were abandoned it might be 
printed on thicker paper. 


Hydrographical Surveying. _By_ Rear - Admiral Sir 
WittiAM Wuarton, K.C.B. London, 1898: John 
Murray. Pages 388, octavo, with 58 Diagrams and 
numerous Tables. 

In preparing a second edition of his ‘‘ Hydro- 

graphical Surveying,” which he published in 1882 for 

the benefit of young officers, Sir William Wharton 
has altered as little as possible, confining himself 
to bringing the book up to date. New, however, are 
the pages on deep-sea sounding, which has been 
revolutionised by the substitution of wire for hemp. 

This chapter is based upon information supplied by 

Captain A. M. Field, and supplemented by notes 

from Captain W. U. Moore, to both of whom the 

author expresses his acknowledgment for valuable 
aid, also as regards other subjects. 

The book is not a treatise on the principles of 
hydrographical survey, but a practical handbook, 
and it opens, therefore, with general remarks on 
instruments and fittings, sextants, station pointers, 
chains, aneroids, drawing-boards, lead-lines, &c., 
and their use. As to the description of these in- 
struments, the author refersto Heather. He shows 
how they are to be handled, how centring errors 
are determined, mirrors re-silvered, what constitutes 
a good fix by the three-circle method, how a simple 
heliostat can be improvised on board and a floating 
beacon made, &c. In the second chapter, marine 
surveying in general, the author most strongly im- 
presses upon the young nautical surveyor that his 
work should be as accurate as his scale will allow ; 
that, however, any time spent in obtaining what 
cannot be plotted on the chart will, as a rule, 
be lost. We notice remarks on useless decimals, 
in other parts. But the example of determining 
a base by sound expresses the time interval to 
the third decimal of a second, and makes a slight 
mistake, too. Admiral Wharton emphasises that 
the officer should always make the best of his time ; 
if base and astronomical position cannot be deter- 
mined at the start, leave it till later. The diagram, 
illustrating gnonomic projection in the chapter on 
triangulation, is rather poor, and we should hardly 
expect to be taught how to draw a line at right 
angles to another in the chapter on plotting, which 
otherwise contains a good many useful hints. 
Topography and heights are dealt with later on. 

The chapter following, plotting, running survey 
from a ship steaming along the coast line, fixing 
points, sketching and sounding, will be interesting 
to many, to whom the more accurate forms of 
Survey appear too technical. An example is given 
of a running survey on the south-east coast of 
Africa, In the section on sounding we read that as 


yet machines are more liable to error than trained 
men. Yet something might have been said on 
modern recording apparatus, though they be of 
little use to the surveyor. As regards vigias, sub- 
marine mountains, crowned or not by coral reefs, 
the author corrects his original statement that we 
may find a hill with a base of not more than 
three miles at a depth of 2000 fathoms ; such steep 
— to great depths do not appear to occur, he 
adds in a footnote, and a base of 10 miles may be 
pretty safely assumed at the depth given, The 
18 pages on tides are not particularly instructive. 
Observations for latitude and longitude are fully 
explained and examples worked out, also of Captain 
Field’s error by equal altitudes of two stars on 
opposite sides of the meridian. The treatment of 
chronometers, already referred to in the introduc- 
tion, and the allowances to be made for their errors, 
are dealt with at considerable length. There are 
also a few words on the use of rockets for measur- 
ing meridian distances for the scale of a chart. 

With Chapter XV., true bearing, and Chapter 
XVII., the completed chart and reducing plans, 
we return to former subjects. Chapter XVL., on 
sea observations, essentially a recommendation of 
Sumner’s method of determining latitude and 
longitude, is interposed. Chapter XVIII. is the 
addition already mentioned on deep-sea sounding 
and dredging. The machine of Mr. Lucas, of the 
Telegraphic Construction and Maintenance Com- 
pany, is briefly described, its use explained, and the 
signals by which the officer carrying out the sound- 
ings can control engines and helm by day and night, 
are illustrated. A diagram is given of one type 
of dredge, an iron frame with a two-lipped canvas 
bag. The appendix brings proofs for a few for- 
mule, Table of chords of arcs from 0 deg. to 60 deg., 
by T. H. Tizard, R.N., Tables showing lengths in 
feet of a degree, minute, second of latitude and 
longitude, by R. C. Carrington, and some other 
useful Tables. 

In the introduction, Sir William Wharton says 
that the advice: ‘‘Surtout, point de zéle,” does not 
apply to surveying. Without zeal, attention, and 
interest in the monotonous, work will soon fail. 
Happily, the author has not in any branch of the 
public service met with volunteers more anxious to 
do their duty than in this most important branch 
of the naval profession. Nobody need to be told 
nowadays what conscientious hydrographical sur- 
veying will save the country. A great deal remains 
to be done, and the work has often to be carried on 
under extreme difficulties, and with imperfect tools. 
Although Sir William Wharton presumes that the 
ship will be properly fitted for her task, he always 
anticipates having to resort to makeshifts, and he 
treats his subject in a thoroughly practical manner, 
which will render the volume valuable to all inte- 
rested in hydrographical survey. 





Cours d@’ Electricité, Théorie, et Pratique. By C. SARAZIN. 
Paris, 1898: Bernard et Cie. 

THE course of electricity by Professor Sarazin, of 
Angers, is a reproduction of lectures delivered to 
pupils who have not much time at their disposal 
for theoretical considerations, and who wish to be 
fitted for practical work. The author emphasises 
that he has curtailed the purely theoretical parts as 
far as possible so as to have more space available 
for matters of practical interest. This statement 
might be misunderstood. The chapter on electric 
transmission of power, for instance, confines itself 
to the general features of the problem, referring to 
what is now ancient history, the experiments of 
Marcel Deprez and the Frankfurt-Lauffen plant, 
and also giving a few words—very few—on the 
installations at Niagara Falls, but does not attempt 
anything like a description of some plant, nor does 
it tire us with a list of actual installations. The 
chapters on various applications of electric motors, 
cranes, boat propulsion — electric tramways are 
dealt with more at length—are short, as are those 
on electric discharges and Roentgen rays, and the 
page on wireless telegraphy, which, we read, is 
due to Marconi. There is more theory than might 
be expected from the wording of the preface. But 
the calculus is rarely resorted to, the deductions are 
clear and simple, and the signification and bearing 
of formule and laws are well summarised and ex- 
plained by examples. 

The book forms a large. octavo volume of 632 
pages, printed on rather inferior tiga The illus- 
trations are either our old friends, the pith balls 
and proof planes, frictional machine and Ruhmkorff, 





Gramme magneto-generator and Serrin lamp, or 


diagrams, or dynamos, accumulators, cranes, &c., 
apparently taken direct from trade catalogues, with 
the name of the respective makers in a conspicuous 
place. The author commences with general defini- 
tions and mechanical units which, though well ex- 
plained, would not enable the student to under- 
stand the calculation of an electrolytic counter- 
electromotive force, as exemplified on page 96. 
The electric units follow later on, preceding electric 
measurements. LElectrostatics are treated in the 
old orthodox way, with short descriptions of fric- 
tional and Holtz and Wimshurst machines, the 
four pages on atmospheric electricity bring an illus- 
tration of the drip electrometer. Then come mag- 
netism, terrestrial magnetism, galvanic electricity, 
Ohm’s law, and various effects of the electric current. 
The treatment is generally after this manner : We 
have first a general explanation of the properties 
of an electric cfirrent, produced by voltaic piles or 
simple cells, and at a later stage the description of 
quite a number of various types of primary and 
secondary cells and of their grouping. Similarly, 
we first meet with introductory remarks on con- 
tinuous current generators, followed by special 
chapters on fields, armatures, on the general study 
of dynamos, and on various constructive types ; we 
pass then to alternating current generators and 
polyphase machines, and finally to the care of 
dynamos. The dynamos illustrated are almost ex- 
clusively French or Swiss ; in the sections on gal- 
vanometers, standard cells, electricity meters, &c., 
however, and likewise in other divisions, we find 
due mention of American, English, and other 
apparatus. 

Magnetic induction, field exploration, solenoids, 
calculation of electromagnets, hysteresis, &c., are 
spread over several chapters, which, of course, come 
befors dynamos. The distribution of electricity 
deals with grouping of generators, transformers 
(Alioth, Mordey, Swinburne, Westinghouse, &c.), 
and accumulators, and with central stations. The 
three-wire system is explained, but the term is not 
used. In the section on motors, polyphase currents 
receive more attention than under generators. In the 
last section, electro-chemistry, we notice very brief 
mention of three electrolytic alkali processes, those 
of Richardson-Holland, Castner, and Hargreaves. 

The descriptions never enter into details. The 
author wishes to explain the leading principles of 
applied electricity, and he has been most successful 
in his endeavour. His language is remarkably 
concise, clear, and to the point. General plati- 
tudes are altogether absent. If there are difficult 
passages here and there, we must remember that 
the subject is difficult, and that the reader has not 
the benefit of the professor’s demonstrations and 
explanations. Professor Sarazin has a reputation 
as a lecturer. The numerous Tables, and the 
critical hints, add to the practical value of the book. 
We have seen one reference only which appears 
to have creptin by mistake. But the author should 
certainly have supplied an alphabetical index. He 
must be aware that not all his readers will have the 
time for studying page by page conscientiously. 
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Tue Brighton Corporation, acting on the advice of 
their water engineer, Mr. J. Johnston, have recently 
erected, at their new pumping station, at Mileoak, 
Portslade, a set of three-throw deep-well pumps, which 
are of special interest. as marking an entirely new de- 
parture from the ordinary method of construction, inas- 
much as the fixed bottom valve is entirely dispensed 
with. Deep-well pumps of the usual type are a con- 
stant source of anxiety to. their owners, and cases 
are numerous in which an accident to the bottom 
valve has involved a complete stoppage of work for 
weeks or even months. In the new pumps this source of 
trouble is entirely got rid of by the device of mounting 
both the suction and delivery valves in the bucket. 
The latter being constantly reciprocated, never be- 
comes fixed ; whilst bottom valves fixed, as is usual in 
the working barrel, too frequently give trouble. Fur- 
ther, one operation suffices with the new pump to 
draw both sets of valves to the surface ; whereas with 
the ordinary arrangement, after the bucket has been 
withdrawn, it is necessary to fish for the bottom 
valve, and haul it out. Sometimes it refuses to come, 
and a bad smash is the result. 

The construction of these new pumps is well shown 
in our engravings, the novel points relating exclusively 
to the bucket and working barrel (Figs. 1 and 2). The 
former, it will beseen, ismadelonger than usual, andcon- 
sists of two grooved piston heads fitting the barrel, and 
connected together by a waist piece of smaller diameter 
carrying the suction valves. The working barrel, as 
shown in Fig 1,is divided into two portions—an upper 
and a lower one, the suction orifices being between the 
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two. In the present case a 
shrouding has been added out- 
side the barrel, thus enabling 
the pump to draw water down 
to the lower edge of this 
shrouding ; but this feature 
can be, and often is, omitted. 
A peculiarity of the pump is 
the ease with which it is pos- 
sible to obtain a very large 
area through the suction 
valves. In the Brighton pump 
the latter are small rubber 
valves, the seats being let into the bucket casting, as 
shown in Figs. 3 to 8; and it is obvious that by 
lengthening the bucket, almost any number of these 
can be inserted. It is possible, therefore, to run this 
type of pump at high speeds, and thus do the same 
amount of work with a smaller diameter pump than 
has hitherto been possible. The pumps at Brighton 
are 8 in. in diameter, and have a stroke of 2 ft. They 
ae from a well 8 ft. in diameter and 160 ft. deep 
rom the surface to the lower edge of the snore 
ieces. The total lift, including friction, is 230 ft. 

he rest level of the water is about 80 ft. above the 
bottom of the snore pieces, and at this level the three 
rising mains are joined into a single delivery chest. 
The three pump-rods work through stuffing-boxes 
in the top of this chest, and at the back a single rising 
pipe is connected, which takes the water to the sur- 
ace. An air vessel is fitted above the delivery chest. 





Normally the pumps are intended to work at 28 
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strokes per minute, giving, with the usual allowance 
for slip, a discharge of 500,000 gallons per 24 hours, 
but ona recent occasion a fissure was struck in the 
well, the consequent flow of water drowning out the 
workings, and this led to the pumps being worked on 
one occasion perfectly steadily at the rate of 36 strokes 
per minute, an increase of nearly 29 per cent. on the 
normal speed of working. The-pumps being, in this 
instance, of the three-throw type, with the three dis- 
charges connected to one rising main, the buckets 
are somewhat less accessible than the usual type 
single pump in which the rising main forms a simple 
continuation of the working barrel. Nevertheless, 0 
a recent occasion the whole of the working parts 
one pump were drawn, examined, and replaced in 
25 minutes from the time of stopping the engine to 
re-starting. 

This, we think, has never been equalled or even 
approached, and had the pumps been of the ordinary 
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TESTING STATION OF THE BRITISH FIRE PREVENTION COMMITTEE. 


type this time would have been exceeded by an indefi- 
nite amount, as six operations would then have been 
necessary in place of two, viz.: 1. Drawing the 
bucket. 2. Lowering fishing tackle to raise the bottom 
valve. 3. Drawing the bottom valve. 4. Replacing 
the bottom valve. 5. Raising rods, &c., used in re- 
Evins the bottom valve. 6. Replacing the bucket. 

n the new pump, as all the working parts form part 
and parcel of the bucket, it is obvious that there is a 
great gain of time, as compared with the old type of 
pump, even when the bottom valve of the latter comes 
away from its seat without difficulty. 

As already mentioned, almost any desired area can 
be obtained through the suction valves of the new 
pump by simply lengthening the barrel. The area 
available through these valves controls the possible 
bucket speed of a pump, as the latter must not be 
too great for the water to follow the bucket. With 

e ordinary construction of deep-well or mine pumps, 
this area is limited by the necessity of making the 
ttom valve small enough for withdrawal through 








the working barrel and rising pipe. It is, therefore, 
possible to run the new type of pump at a higher 
speed than the old, in itself a considerable advan- 
tage, as conducing to smaller and therefore less costl 
plant, and quicker running engines. The area throug 
the delivery valve is a matter of less importance, as 
ample pressure is always available for forcing the 
water through this. 

It is, of course, possible to embody in different 
forms the idea of fixing the suction valves of the 
pump in the bucket, and already several different 
valve arrangements have been worked out by the 
inventor, Mr. Herbert Ashley, of the East London 
Water Works, Clapton, London, and the Glentield 
Company, Kilmarnock, the builders of the pumps at 


Brighton. In one small pump made by the latter all | Reg 


the valves were metallic, whilst in other cases a 
single large valve has been substituted for the 
numerous small ones adopted in the Brighton design. 
This latter plan seems to be the favourite with water 
works engineers, who find that they give less trouble 
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than larger valves, though the latter may be fewer 
in number. For well and mine work this new type 
of pump meets several long-felt difficulties, and it is 
quite ible that the combination of both suction 
and delivery‘valve in one and the same bucket may in 
certain cases be advantageous in surface pumps. The 
Glenfield Company, we may add, in addition to their 
license to manufacture the pumps in Great Britain, 
are empowered to grant sub-licenses to other makers, 
Patents for the pumps have, we may add, been 
secured for most foreign countries. 





TESTING STATION OF THE BRITISH FIRE 
PREVENTION COMMITTEE. 


Ir is with considerable pleasure that we are able 
to announce the opening of a testing station for fire- 
resisting materials, methods of construction and appli- 
ances. The necessity of serious investigation in fre. 

reventive methods hie long been advocated by us, 
or the nondescript exhibition tests with which makers 
and patentees have favoured us, have been all too 
primitive and unreliable to meet the modern require- 
ments of exactitude. In fact, reliable data as to fire 
resistance have scarcely been available, and a long-felt 
want for the professional man will not only now be 
met. The so-called ‘‘fire-proofing ” trade will also 
at last be able to obtain authenticated records which 
will stamp the value of their work. The ‘‘ faked” 
fire test, with its champagne luncheon, which has 
long been looked at askance, will, we trust, now be a 
thing of the past. 

That such a testing station should, at last, be esta- 
blished is due to the commendable enterprise of the 
executive of the British Fire Prevention Committee, one 
of whose primary objects will thus see fulfilment. The 
actual requirements of sucha station have, we believe, 
been first publicly defined in our columns by Mr. Edwin 
O. Sachs, the founder of this Committee, in some 
articles of his which we are now publishing. The 
establishment of the station has practically also been 
in his hands. He has, however, been most ably 
assisted by a special sub-committee of his Executive, 
comprising Mr. Mond, F.R.S.E., Mr. Max Clarke, 
F.R.LB.A., and Mr. Farrow, F.R.1I.B.A., and it is 
needless to say that their work has been of considerable 
difficulty, seeing that there has been so little to go 
upon, this station being the first permanent institu- 
tion of its kind. 

The situation of the Committee’s testing station has 
been, primarily, selected to meet the requirements of 
the architect and engineer members, who wished it to 
be within an easy cab drive of Westminster and the 
West-end. The site chosen is close to Hanover Gate, 
ent’s Park; it backs on to the Regent’s Canal, 
abuts on the great Central Railway, and is bounded, 
on the other side by a property held by the Committee. 
The combination of privacy and easy access is thus 
assured. The principal building of the station is 
roomy, and allows for ample laboratory and com- 
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mittee-room accommodation, whilst the grounds have 
a sufficient area for the purpose. 

The plant so far laid down comprises a gas producer 
with boiler, a system of pipage, several testing 
chambers, and the necessary recording instruments. 
A plan on the preceding page herewith shows how 
the chambers are set out. There is room for three 
or four sets of ten chambers on the ground; and 
while the equipment just completed is only in- 
tended for floor and ceiling tests, a second instal- 
lation of huts of a different pattern will shortly be 
in course of construction for column tests, and 
yet another for vertical partitions, so-called ‘‘fire- 
proof” doors, &c. The life of a chamber, we are, by 
the bye, told, is only equal to two two-hour tests, so 
that building operations will practically be continuous 
at the station. 

As to the gas-generating plant, Messrs. Mason, of 
Salford (Manchester), have supplied and installed it, 
and it works very satisfactorily with a small con- 
sumption of ordinary ‘‘ nuts.” ‘The pipe installation 
is from Messrs. Laidlaw and Co., of Glasgow, the 
valves being specially well made. 

As to the huts, those completed (known as the 
Class B hut) are designed by Mr. Sachs, to meet the 
severe strain to which they are put, at a minimum 
outlay. They show 14-in. brickwork on 18-in. foun- 
dations, with strong angle buttresses and 9-in. para- 
pets, all built in mortar of special composition. The 
floor of each hut is about ¢ ft. above the ground, and 
below it are placed air chambers in which the gas- 
mains and branches are alsorun, The gas and air are 
mixed in the actual chamber by an ingenious arrange- 
ment of firebricks stacked on the pigeon-hole system. 
Each hut for ordinary floor tests is exactly 10 ft. 
square, the only opening being a door, and the venti- 
lation and thermo-junction holes which are situated 
around the top of the chamber just below the floor 
under investigation. The floors or ceilings, as the 
case may be, are put in by the makers, and the 
whole is then roofed in with an easily movable iron 
roofing. 

As to the recording instruments, those so far in use 
chiefly comprise various forms of Sir William C. 
Roberts-Austen’s electrical pyrometer, the instruments 
standing in the upper floor of the house, and wires being 
run overhead to the thermo-junctions in the chambers. 
Each pyrometer can take four records, i.e., the tem- 
peratures at four different points, and as many as 
eight temperatures are hence taken on the two instru- 
ments always in use at each test. They register con- 
tinuously and photographically. Mechanical pyro- 
meters are used for taking low temperatures above 
the floor or elsewhere. Photography is further con- 
siderably resorted to, views being taken during the 
actual tests and after; and if we understand rightly, 
photographs are to be taken of the actual condition 
of the material when under fire by an ingenious 
arrangement of flash lights. 

We, of course, at the moment only have to deal 
with the ordinary floor tests to which the executive 
of the Committee thought it advisable to give preced- 
ence, and we shall refer on a later occasion to the 
other huts and appliances to be used for column tests, 
&c. As far as the floor-testing chambers are con- 
cerned, we would, however, note that the tempera- 
tures vary between 1500 deg. Fahr. and 2000 deg. 
Fahr., the flames being particularly intense and of a 
bright colour. 

As to the character of the investigations, they might 
be termed essentially scientific, but with full conside- 
ration of the practical. purposes in view. Absolute 
reliability is assured, the records, as we have already 
indicated, being taken to a great extent automatically 
or by photography. The reports, too, are solely to 
state the bare facts and occurrences, with tables, 
diagrams and illustrations, and on no account will 
they include expressions of opinion, or anything that 
might be either a comparison or criticism. 

The general direction of the tests will be in the 
hands of the Executive, in accordance with certain 
principles laid down, after careful study and experi- 
ment. Mr. Sachs, and the sub-committee above 
named, will have the direct supervision of the station, 
and a superintendent has also been appointed to take 
charge of the plant. As to the actual execution of the 
tests, these will, however, always be attended by 
members of the Council and the members of the Com- 
mittee in rotation, care being taken that the atten- 
dance is always thoroughly representative of the 
technical professions primarily interested in the 
specific object under investigation. Seeing that the 
Executive have a membership of 500 to draw upon, 
which is oe representative of the professions 
primarily concerned, and further, a Council which it 
would be difficult to equal in standing, the auspices 
under which the work will be done could not be 
better; in fact, the value of the investigations is, 
perhaps, greater than if they were undertaken by a 
Government Department or municipal authority, 
as the specific ideas of bureaucracy are so often 
a great disadvantage. Independent reports, as desired 
by the profession, and the independent hall-mark 





desired by the ‘“‘ fire-proofing ” trade, will be obtainable 
without putting any cumbersome official machinery in 
motion. 

We understand that the first tests with patented 
systems will be started in a fortnight, but certain 
trial tests have already been made, and have proved 
instructive, inasmuch as common methods of construc- 
tion, such as the pugged warehouse floor, and mix- 
tures of concrete, have been under experiment. A 
report on these preliminary tests will no doubt be 
issued shortly. For the purposes of the private Press 
view of the station held on Tuesday afternoon, a 
mere ‘‘dummy ” floor only was being utilised, but we 
understand that this was done with the object of 
avoiding prejudicing any special method of con- 
struction. 

As to our illustrations, we give on the precedin 
page a general view of the testing chambers an 
generator, and a view of the instrument room, with 
the Roberts-Austen pyrometers at work. 

In conclusion, we would only add that the British 
Fire Prevention Committee is to be congratulated on 
its enterprise, and the scientific manner in which its 
work is handled. Mr. Sachs’ programme is certainly 
rapidly seeing its realisation. 





NOTES FROM THE NORTH. 

Guascow, Wednesday. 
Glasgow Pig-Iron Market.—A large amount of business 
was done on Thursday forenoon. The tone was flat, and 
operators were rather excited. Scotch iron, which was 
over 55s. per ton on Thursday afternoon, fell to 53s, 10d., 
but rallied to 54s, 14d. Cleveland iron gave way 94d. 
per ton, and hematite rose 74d. The sales amounted to 
40,000 tons. The market was excited in the afternoon, 
and prices had exceedingly wide fluctuations. Scotch 
was sold down to 53s. 3d. cash per ton, against 55s. 24d. 
paid on the preceding day, and then jumped u ain 
to 53s. 10d.—being a loss of 104d. per ton on the day. 
The flatness was to some extent due to the importation 
of American iron into the Forth, which caused heavy 
realising by timed ‘‘ bulls.” Some 30,000 tons of pig 
iron changed hands. At the close the settlement prices 
were 53s. 104d., 47s. 3d., 59s. 73d., and 58s. 3d. per 
ton. About 20,000 tons of iron were dealt in on Monday 
forenoon, when the tone was steady. The market was 
steady in the afternoon, at practically the forenoon 
level of prices, and the sales were some 15,000 tons; 
the settlement prices were 54s. 1}d., 47s. 6d., 59s. 6d., 
and 58s. 3d. per ton. On Tuesday forenoon the market 
was most inactive, not more than 10,000 tons of iron 
being sold. Prices, however, were firm. Scotch made 
2d. per ton, and hematite iron 14d. In the afternoon 
other 20,000 tons were dealt in, and, in sympathy with 
the boom in copper and tin, prices were strong. Scotch 
rose other 24d. per ton, and Cleveland 2d. The settle- 
ment prices were 54s. 6d., 47s. 74d., 59s. 74d., and 58s. 3d. 
rton. A moderate amount of business was done this 
orenoon, when some 25,000 tons changed hands. Prices 
were firm, advances being made of 23d. to 4d. per ton. A 
large business was done in the afternoon, about 40,000 
tons changing hands. Prices were strong, though the 
finish was not at the best points. The settlement 
prices were 55s., 48s., 60s., and 58s. 3d. per ton. 
At the forenoon market on Friday the tone was irregular, 
but the sales were not so hardly pressed as was the case 
on the preceding day. About 20,000 tons were dealt 
in. In the afternoon the market’ was firm but still 
irregular. The finish for Scotch iron showed a gain 
from the forenoon of 34d. per ton. The settle- 
ment prices at the close were: Scotch iron, 54s. 14d. 
‘ad ton; Cleveland, 47s. 44d.; Cumberland and Middles- 
rough hematite iron, 59s. 74d. and 58s. 3d. per ton. 
The following are the current prices for No. 1 makers’ 
iron: Clyde 61s. per ton; Gartsherrie and Calder, 
61s. 6d.; Summerlee and Coltness, 65s.—the foregoing 
all shipped at Glasgow; Glengarnock (ship at 
Ardrossan), 58s. 6d.; Shotts (shipped at Leith), 61s. 6d.; 

Carron (shipped at Grangemouth), 62s. per ton. Durin 

a portion of the week there was a very mark 
speculative element apparent in the warrant market, 
Scotch warrants advancing at one time to 55s, 24d. per 
ton, from’ which ge fell smartly about 2s. per ton 
through the smaller class of outsiders selling. partial 
recovery 
Continental business was reported, while home consumers 
continued to buy ay freely all the week. Scotch 
hematite iron is quoted at 63s. 6d. per ton delivered at 
the local steel works. Business has m done at the 
price. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 314,047 tons yesterday 
afternoon, as compared with 314,422 tons yesterday 
week, thus showing for the past week a reduction 
amounting to 375 tons. The number of blast-furnaces in 
actual operation in Scotland now stands at 84. Two 
additional furnaces have been blown in during the week 
to make ordinary iron, and one has been taken off hema- 
tite. At this time last year there were 82 furnaces in blast. 


Glasgow Copper Market.—At last Thursday’s forenoon 
market 50 tons of copper were sold, and prices made 
17s. 6d. per ton. The market was idle in the afternoon, 
but prices were marked down 7s. 6d. per ton. On 
Friday forenoon 50 tons were sold, and the price gave 
way 1s. 3d. per ton. No business was done in the after- 
noon, but prices were marked down 11s. 3d. per ton, and 
the cash and three months’ prices were alike. At the 
morning meeting on Monday 100 tons were bought, 
and the price rose 17s. 6d. per ton. In the afternoon 
another 100 tons were bought, and prices rose other 
ls. 3d. per ton. At the forenoon meeting of the market 


was soon again established. A considerable |- 





yesterday one lot of copper changed hands, and the price 
advanced 13s. 9d. per ton. Prices were booming in the 
afternoon, and on the purchase of 50 tons the cash price 
left off 30s. per ton upon the day. Several lots of copper 
changed hands in the market this morning, and the price 
rose lls. 3d. per ton at 70/. sellers, Several more lots 
were done in the afternoon, and prices rose other 11s. 3d, 


Finished Iron and Steel.—Finished iron is much in 
demand, and at the advanced prices; and steel is in 
excessive demand. The return of Mr. M’Leod, C.A., 
accountant for the Board of Conciliation and Arbitra- 
tion for the malleable iron trade in the Glasgow district, 
for the months of November and mber, has been 
issued. It shows a substantial advance both in out-turn 
and prices, and this will carry with it an advance of 
24 per cent. in the ironworkers’ wages. At present the 
wages are higher than they have been for the past ten 
years. In the steel trade a further advance is to be dis- 
cussed between the manufacturers and the men next 
week. The probability is that it will be conceded ; and 
if so, it will be the third advance to the steelworkers in 
nine months. : 


The Malleable Iron Tube Trade. —Tubemakers through- 
out Lanarkshire have reduced their discounts all round 
by 24 per cent. 


Parkhead Forge.—Messrs. William Beardmore and Co., 
of Parkhead Forge, have scored another success with 
their armour-plates, as experiments have shown that 
plates made by their process give a resistance hitherto 
unequalled. The experiments concluded are of special 
importance in view of the introduction of 8-in. guns on 
the new cruisers. Messrs. Beardmore and Co. are also 
making some large nickel-steel crankshafts for the twin- 
screw steamers of the Compagnie Générale Transatlan- 
tique, which are vessels having engines of 22,000 horse- 
power. The Parkhead people supplied the crankshafting 
for the Japanese battleship which is in hand at the 
Clydebank shipyard. 


The University Engineering Society.—Last Thursday 
evening, Mr. rt Caird, Greenock, delivered an 
address to the University Engineering Society, his sub- 
ject being ‘‘ Experimental Methods and Formule ;” and 
on the following day the members of the society paid a 
visit to the Leven Shipyard and Engine Works of Messrs, 
Denny, at Dumbarton. 


New Lighthouse in the Forth.—Operations are at once 
to be commenced for the erection of a new lighthouse at 
Barn Ness, on the Haddingtonshire coast, near Inverwick, 
which for many years has been thescene of countless wrecks, 
The lighthouse is to stand 100ft. high, and accommodation 
is to be provided for lighthouse keepers’ houses and stores. 
The light will be of the group-flashing order, sending 
out three flashes in quick succession every half minute, 
the beam of light of each of the flashes being of 72,000 
candle-power. It is stated that it is also in contempla- 
tion to erect a lighthouse on the Bass Rock. 


The Blackhead Lighthouse.-—The new lighthouse and 
fog-signal station a by the Northern Lights 
Commissioners at Blackhead, north of Portpatrick Har- 
bour, is now in an advanced stage. The work of erection 
was commenced in April last, and already the bold pro- 
montory which overlooks the Irish Channel has been 
converted into a miniature village, the buildings having 
sprung up so rapidly that it is almost impossible to re- 
cognise the once barren headland which loomed black 
and forbidding on the rugged coast. The surface of the 
headland is almost 200 ft. above sea level, and on the 
highest point the lighthouse tower has now reached a 
height of 42 ft., to which has still to be added 3 ft. of 
granite and the lantern. 


Clyde Shipbuilding Trade.—Launches during January. 
—This branch of trade is now in full activity. No man 
need be idle if he is able and willing to work. In 
January of last year eight vessels were launched 
aggregating 14,930 tons, but in the month which 
ended yesterday, there were vessels launched which 
totalled up to upwards of 39,400 tons. Not a single 
sailing ship was amongst them. The following are 
a few of the large vessels included in the month’s 
output: The Leuctra, 3300 tons, built by Messrs. 
Russell and Co., Port Glasgow, for a New Brunswick 
firm; the Highland Laird, 4500 tons, built for Messrs. 
Nelson, Liverpool, by Messrs. Robert Duncan and 
Co., also of Port Glasgow ; the Eastern, 3400 tons, built 
by Messrs. R. Napier and Son, for the Eastern and 
Australian Steamship sonangg London ; the Maddon, 
3600 tons, built for Messrs. Houlder, Middleton, and 
Co., London, by Messrs. Hamilton and Co., Port 
Glasgow ; the Britannia, 7800 tons, built by Messrs. 


| Stephen, for the Hamburg-American line; the Nagassa, 


3300 tons; the Columbia, 3500 tons; the Spithead, 4700 
tons; the Honorius, 3250 tons; and the Gairloch, 
3800 tons. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Armour-Piercing Projectiles.—Some time ago reference 
was made in this column to the fact that the Government 
were not ordering any armour-piercing Ee ani 
that the extensive plant, which at Sheffield had put 
down for their manufacture, was practically idle. We 
understand that the Government are now asking for 
tenders for 10,000, or 20,000, or 30,000, of these expensive 
shells, and it is hoped that within a short time a g 
proportion of the contracts will come to Sheffield. A 
great deal of work is involved in the manufacture of these 
shells. They are made of a high quality of chrome steel, 
and after being forged are drawn under hydraulic pres 
sure and then accurately machined, hardened and tem- 
pered, and finished ready to receive the bursting charge, 
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Each projectile in its finished state weighs 1001b. The 
engine-builders who are successful in arieg Se con- 
tracts for the machinery required for the new battleships 
and cruisers have already commenced to place orders for 
shafting and necessary castings, and there is a great 
amount of work on hand in connection with mercantile 
ships. 

Sheffield Limited Companies.—The reports of several 
local limited companies have been issued during the last 
few days. The directors of Henry Bessemer and Co. say 
that the engineers’ strike affected the work of the earlier 
months of the year, but since that time the volume of 
work executed has been large. Prices have not increa 
in proportion to the business done. The net profit for 
the year is 18,925/. 18s. 1d., and they recommend a 
dividend of 10 per cent. on the ordinary shares. They 
also pro to transfer 500/. to the foundation of a 
workmen’s compensation fund, and to carry a balance 
forward to the credit of net revenue account, increasing 
that amount to 23,7791. The directors of Samuel Fox 
and Co, Limited, have resolved to pay an interim 
dividend of 4/. per share, being at the rate of 10/. per 
cent. per annum free of income tax. The Sheffield 
Pure Ice Co. propose to increase their capital to 60,0007, 
by the creation of 8000 new shares of 5/. each. More 
money is needed to increase the productive power of the 
company, and to provide additional cold stores. 


The Workmen’s Compensation <Act.—Judge Warldy, 
Q.C., continues to have before him in the County Court 


at Sheffield, actions under the above Act, and he is ex- | i 


ressing his opinion very freely about it. In a case 
fore him on Monday, a lad named Ibbotson, who was 
employed in the steel manufactory of Messrs. Wood, had 
his hand so crushed that it had to be amputated, and he 
claimed 6s. 3d. per week for life. His Honour, in giving 
judgment in his favour, described the Act as stupendously 
clumsy and blundering, and said the people who managed 
the Act seemed to have been specially selected as knowing 
least about the subject. It seemed to him a monstrous 
thing that if a lad was injured a day before he was 21 
ears of age he would only be able to get half the wages 
he had actually earned as a minor. It was an abomination, 
and he was glad to know that there was a ee se of the 
Act being amended in the coming Session. In another 
case before him on Tuesday, the widow of a man named 
Hallas, claimed from John Brown and Co., of the Atlas 
Works, 2647, 18s. 9d. as damages for the lossof her husband. 
He was a fireman, and seeing that a heavy iron grate had 
been left_off a coal shoot, he attempted to put it in its 
place. The bar slipped, struck him on the head and 
fractured his skull. is widow claimed a sum equal to 
his last three years’ wages. The defence was that Hallas 
had no business with the grate, and that when he met 
with his death he was not ‘‘in the reasonable performance 
of his duties.” The judge thought otherwise, and gave 
averdict for the sum claimed. Notice of appeal was 
given. 


Midland Institute of Mining Engineers.—A meeting of 
the members of the Midland Institute of Mining, Civil, 
and Mechanical Engineers was held on Saturday at the 
Queen’s Hotel, Leeds, Mr. W. H. Chambers, (Denaby 
and Cadeby Main), president, in the chair. There was a 
fair attendance of members. Mr. T. W. H. Mitchell, 
(secretary,) read a paper by Mr. Geo. Blake Walker on 
“The Rhenish Westphalian Coal Sydicate.” The great 
and continued success of the combination of coalowners 
known as the ‘‘Rhenish Westphalian Coal Syndicate,” 
said Mr. Walker, had arou much interest in the 
country, not unmixed with astonishment. That the coal- 
owners of any large district should be able to combine, to 
sink their individual independence, and act harmoniously 
for the common good, bordered on the incredible. The 
establishment of the syndicate had been attended with 
the happiest results from the coalowners’ point of view, 
but it had'not prejudiced the interests of the consumers 
or of the workmen. The administration of the syndicate 
had been marked by strict’ moderation and regard to the 
wider interests of the manufacturing community of 
Germany. The coalowner, assured of a fair profit, was 
encouraged to improve the conditions under which his 
workpeople lived, and none could visit Westphalia on 
the Rhine Province without being struck with the pros- 
org appearance of both land and people. On thie other 
and, that union was strength was exemplified in the 
treatment of the wages question, and the coal syndicate, 
and ‘other associations of German mineowners, were the 
best possible guarantee against strikes. The syndicate 
had a capital of some 40,000/., and each associated colliery 
sold its output to the syndicate, which undertook’ to 
dispose of the same in accordance with the regulations 
for the time being in force. The output was apportioned 
amongst the associated collieries, the syndicate fixing the 
sale price and conditions of delivery, and in this way an 
<> of more than 40 million tons annually was dealt 
with. A discussion followed, in which it was pointed 
out that the’conditions under which trade was carried on 
in Westphalia were very different from those that pre- 
vailed in this-country, and that what was possible and 
proper to do there might.not beso here. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, and the general condi- 
tion of the iron trade was very satisfactory. Legitimate 
dealers reported that genuine business was so good that 
they were in a position to ignore to a great extent 
he Cpecations of speculators in warrants. At the same 
time, however, it was admitted that recent fluctuations 
i warrants, caused by speculation, had in some degree re- 








tarded genuine business. One of the most wore | 
features of the market was the confidence shown wit 
regard to the future. Inquiries for forward delivery from 
German, as well as other Continental, and likewise home 
consumers of pig iron, were numerous. The general 
—- for prompt f.o.b. delivery of No. 3 g.m.b. 

ieveland pig iron was 48s., and business wa3 done at 
that price, though buyers endeavoured to purchase at 
rather less, and, indeed, in some cases were able 
to buy from merchants at 47s. 10d. The lower qualities 
were steady. No. 4 foundry was 47s. 6d.; grey forge, 
46s. 6d. ; and mottled and white, about 46s.; but there 
was not a great deal doing in them. Middlesbrough 
warrants opened at 47s. 5d., and advanced by the close to 
47s. 74d. cash buyers. The demand for east coast hema- 
tite pig iron was very good, and it was difficult to secure 
mixed numbers under 60s. for early delivery. Spanish 
ore does not advance in proportion to pig iron. Rubio 
was about 15s, 3d. ex-ship Tees, and freights Bilbao- 
Middlesbrough were fixed at 63s. There was nothing 
doing in Middlesbrough hematite warrants. To-day’s 
market was strong. Another upward move was made in 
warrants, and quotations for th tow iron were very firm, 
though not quotably changed. Middlesbrough warrants, 
after selling at 47s. 10d., closed very stiff at 48s. cash 
buyers. 

Manufactured Iron and Steel.—Very great activity 
continues in the finished iron and steel trades. Prices 
allround have a very strong upward tendency, but they 
are hardly quotably altered with the exception of pack- 
ing iron, which is up to5/. 7s. 6d. The certificate of Mr. 
Edwin Waterhouse, accountant to the Board of Con- 
ciliation and Arbitration for the manufactured iron and 
steel trade of the north of England, gives the average net 
selling price for the two months ending December 31 last 
at 5U. 9s. 11.14d. against 5/. 6s. 5.25d. for the previous two 
months, and this, according to sliding-scale arrangements, 
gives an advance of 3d. per ton on puddling and 24 per 
cent, on all other forge and mill wages. 


Iron and Steel Shipments.—The shipments of iron and 
steel from the port of Middlesbrough during Janvary 
reached 117,378 tons, of which 67,901 tons went coast- 
wise, and 49,477 tons were shipped to foreign ports. 
Scotland was the largest pig-iron customer, taking 
40,560 tons, and Holland came next with 8567 tons. 
The most manufactured iron was sent to India, which 
took 6304 tons. Egypt was the largest steel customer, 
taking 5836 tons. The total shipments of iron and steel 
for December were 100,817 tons, and the clearances for 
January last year were 104,167 tons. 

Coal and Coke.—Fuel is steady with an upward tendency 


in prices. A fulldemand continues for good blast-furnace 
coke, which is from 15s. 6d. to 15s. 9d. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has ruled firm for prompt 
shipment ; there have, also, been numerous inquiries for 
future deliveries, and the outlook is considered good. The 
best descriptions have made 13s. 9d. to 14s. 6d. per ton, 
while secondary qualities have brought 12s. to 12s. 9d. 
pe ton. There has been a continued free sale for house- 

old coal. No. 3 Rhondda large has made 12s. 6d. to 13s. 
per ton. Coke has ruled firm ; foundry qualities have 
made 19s. to 20s. per ton, and furnace ditto, 16s, to 17s. 
per ton. 


Welsh Railways.—The Welsh railway companies are be- 
ginning to recover from the disastrous effects of the recent 
strike in the South Wales coal trade. The Barry Railway 
has resumed dividends upon its ordinary stock, but only 
at the rate of 3 per cent. per annum; the Rhymney Rail- 
way works out a similar result. 


Institute of Marine Engineers.—A meeting of the 
Bristol Channel centre of the Institute of Marine Engi- 
neers was held at University College, Cardiff, on Wednes- 
day, Professor A. C. Elliott, the local president, occupied 
the chair. Mr. Nicholl read a paper on “‘ Auxiliary Ma- 
chinery on Board Ship.” The lecturer dealt very fully 
with deck winches, considered them a source of loss, and 
advocated the adoption of electrical engirfes throughout. 
Coal sheets, which were taken from the engineers’ logs 
were, he considered, generally untrustworthy, the reason 
being probably wellknown. The coal sheet was doctored 
to make the peceeny machinery coal consump- 
tion fit in with what it should be, and the con- 
sumption — allowed by the owners. For any 
excess of this daily consumption the ‘‘donkey” was 
always a handy excuse. An installation of six electric 
winches, together with a compound engine and dynamos 
of about 40 horse-power, would cost nearly 700/. more 
than steam winches as at — ; but he held that a 
clear 14 per cent. profit would be made on this extra out- 
lay from the saving which would result from it. 


Newport Alexandra Docks,—Sir G. Elliott (grandson 
of the first baronet) has retired from the directorate of 
the Newport Alexandra Docks and Railways toy 
~~ Sir ee Jackson has been elected to the board 
in his stead. 


Welsh Coal for Rowmania.—Messrs. Pyman, Watson, 
and Co. have secured a Roumanian State Railways con- 
tract for the supply of 50,000 tons of the best Welsh steam 
coal. The delivery, which will extend over the season, is 
to be made at Ibrail and Galatz. The price obtained by 
the contractors is stated to be 24s. per ton. 

The ‘‘ Tay.” —The Tay, gunboat, has been placed under 
a steam crane in Keyham basin, and her new boilers have 
been put on board. Her three old lower masts were 
removed, and a single-pole mast fixed in their places, as 
she is intended for a harbour service tender to the Vivid. 


The ‘‘ Crescent.”—The Crescent, cruiser, has been 





docked to receive her new shafting. It is not improbable 
that she will be sent to China to relieve the Grafton. 


Sewage Disposal at Bristol.—The Bristol Town Council 
has instructed the sanitary committee to proceed with 
inquiries with a view to the adoption of a scheme of 
sewage disposal estimated to cost 379,700/. 


Bideford and Clovelly Railway.—Mr. G. J. Taylor 
presided at a meeting of the Bideford and Clovelly Rail- 
way Company at Bideford on Tuesday. He stated that 
Mr. Jervis, the engineer, had been engaged on the work- 
ing drawings and land plans for some little time, and 
that the work was far enough advanced for the company 
to enter into negotiations for letting a contract. Experts 
from London and the North of England had been over 
the route proposed to be traversed, and had been favour- 
ably impressed with the prospects of the undertaking. 

The Electric Light at Bristol.—The Electrical Com- 
mittee of the Bristol Town Council has decided to go to 
the council at once for authority to borrow a sufficient 
sum to enable it to keep pace with the demand from 
private consumers for current. Hitherto the demand 
for current came on as the winter approached, but this 
season the demand was almost as active in January as it 
was in September. 

The Ebbw Vale Works.—Mr. Mills, of the Glasgow 
Steel and Iron Works, Wishaw, has been appointed 
general manager of the Ebbw Vale Works, and will 
shortly enter upon his duties. 

New Smelting Works.—Land has been secured at Sully 
for the establishment of extensive smelting works. The 
promoters of the enterprise had been negotiating for some 
time with the Bigh’s Land and Building Company for 
land near Bigh’s Bridge, but these negotiations failed. 

The Bath and West of England Agricultural Society.— 
Active preparations are being made for welcoming the 
Society when it visits Exeter at Whitsuntide. 





YxEAR-Books AND ANNUALS.—We have received from 
the Magnolia Anti-Friction Metal Company of Great 
Britain, Limited, 49, Queen Victoria-street, London, a 
calender with removable dates, and from Mr. John 
Spence, Limited, of Globe Tube Works, Wednesbury, 
a pocket memorandum book, with an aluminium rule in 
the pocket. 





Spanish Raitways.—It is not a little remarkable— 
having regard to the stress and strain against which 
Spain had to struggle in 1898—that the receipts of the 
three principal Spanish railways should have experienced 
a substantial increase last year. Yet the revenue of the 
Northern of Spain Railway in 1898 was 3,708,895/., as 
compared with 3,491,325/. in 1897 ; of the Madrid, Sara- 
gossa, and Alicante Railway, 2,604,897/., as com d 
with 2,390,560/. in 1897 ; and of the Andalusian Railway, 
775,6311., as compared with 635,259/. in 1897. It will be 
seen that the aggregate augmentation in the earnings of 
the three systems last year was no less than 572,280/. 
The elasticity observable in Spanish railway revenue of 
late has reacted favourably upon Spanish Government 
securities. 





Hutt AND BarnsteY Rartway.—Ships of an - 
gate burden of 750,272 tons entered the a lexsadin Unak 
at Hull during the past half-year, viz., steam ships 
653,398 tons, and sailing ships 96,874 tons. The aggre- 
gate tonnage using Hull docks last year was: North- 
eastern Docks, 2,603,317 tons ; Alexandra Dock, 1,330,685 
tons ; or 3,934,002 tons. The corresponding aggregate 
for 1897 was 3,516,020 tons, so that an increase of 417,982 
tons was established last year. There was a large in- 
crease last year in mineral traffic, arising mainly out 
of the great coal strike in South Wales; but the Hull 
and Barnsley directors anticipate that on the completion 
of the dock extension, the additional facilities provided 
will result in a permanent increase of coal shipments at 
the Alexandra Dock. It is proposed to proceed without 
delay with the construction of the Hull and South York- 
shire Extension Railway, and also to arrange for addi- 
tional engines and trucks to provide for the increased 
traffic anticipated. 





Buast-FURNACES IN THE Unitep States.—The number 
of blast-furnaces in activity in the United States at the 
commencement of this year was 200, as compared with 
185 at the commencement of July, 1898 ; 188 at the com- 
mencement of January, 1898 ; 145 at the commencement 
of July, 1897; 154 at the commencement of January, 
1897 ; 191 at the commencement of July, 1896; 241 at the 
commencement of January, 1896; and 185 at the com- 
mencement of July, 1895. The weekly productive 
capacity of the furnaces in blast at the dates named was 
as follows: January, 1899, 243,516 tons; July, 1898, 
216,311 tons; January, 1898, 226,608 tons; July, 1897, 
164,064 tons; January, 1897, 159,720 tons; July, 1896, 
180,532 tons; January, 1896, 207,481 tons; and July, 
1895, 171,194 tons. The weekly production moved on as 
follows, month by month, last year: January, 226,608 
tons; February, 228,338 tons; March, 234,430 tons ; 
April, 233,339 tons; May, 234,163 tons; June, 225,398 
tons; July, 216,311 tons; August, 206,777 tons; Sep- 
tember, 213,043 tons ; October, 215,635 tons ; November, 
228,934 tons; and December, 235,528 tons. It will be 
seen that the ——— is now larger than it has been 
at any time during the 2) years under review. The 
stocks of pig, sold and unsold, in the United States at 
the commencement of January, this year, were 506,575 
tons, as compared with 544,024 tons at the commence- 
ment of December ; 573,012 tons at the commencement of 
November; 621,728 tons at the commencement of October; 
688,382 tons at the commencement of September; and 
739, 288 tons at the commencement of August. 
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EXPRESS PASSENGER LOCOMOTIVE FOR THE BELGIAN STATE RAILWAYS. 
CONSTRUCTED TO THE DESIGNS OF MR. J. F. MINTOSH BY MESSRS. NEILSON, REID, AND CO, -ENGINEERS, GLASGOW, 
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THE locomotive which we illustrate by our two- | “notmioe rea 
page plate this week, and by the engravings on the | ne eae esecihe oo a Awe 
present page and pages 145 and 148, is one of five, | : rey “gate ahs} 





constructed by Messrs. Neilson, Reid, and Co., Glas- | 
gow, for the Belgian State lines. These engines are 
of the Dunalastair type introduced by Mr. J. F. | 
M‘Intosh, of the Caledonian Railway, and that gentle- | 
man was also responsible for the present design. In- | 
deed, it was the great success of this type of engine on | 
the Caledonian line which induced the Belgian | 
Government authorities to go to Scotland, where they 
first thoroughly investigated the running of the | 
Dunalastair, and then succeeded in getting Mr. 
M‘Intosh to design and superintend the building of the 
new locomotives. The main features of the Dunalastair 
have been closely followed, but the reversing gear has 
been altered to the standard in use on the Belgian rail- 
ways. Both steam and screw power can be used, the 
latter being put in or out of gear almost instantaneously 
when desired, but in regular work the steam power is 
used almost exclusively, a light handle operating the 
necessary valves by which the gear is actuated. 

The general arrangement of the engine is very 
clearly shown in Figs. 1 and 2 of our two-page plate, 
whilst the grogey view, Fig. 8, on page 145, 
gives a good idea of the appearance of the engine. 
As will be seen, the engine has a four-wheeled | s ! , . ae 
bogie in front and has coupled driving wheels is . = , >| 
which are 6 ft. 6 ir. over treads. The cylin- 
ders, though 19 in. in diameter, have been placed 
inside the frames, snug packing of the valves being | 
needed to effect this. To facilitate the examination | 
of the pistons, &c., brackets for a small crane are | 
ewtied at the front of the engine. The boiler is of 
unusual size for European engines. The shell mea- | 
sures 4 ft. 84 in. in diameter, and is 11 ft. 44 in. long 
between tubeplates. The firebox is 5 ft. 10,% in. long 
inside by 3 ft. 6) in. wide. The grate area is isl 




















20.6 square feet, whilst the total heating surface is 
1500 square feet, of which 118.8 square feet is firebox 
surface. 

As will be seen from the longitudinal section, the fur- 
nace crown is supported by girder stays, aided, of | 
course, by sling stays. The space between the firebox 
and shell is somewhat narrower than usual, being re- 
duced to 2 in. at the bottom. The stays are 1 in. in 
diameter, and are made of Stone’s bronze. The internal 
firebox is, of course, of copper, the tubeplate being 
1 in. thick, and the remainder of the box ,'% in. | 
The tubes, which number 265, are 1} in. in diameter | 
at the firebox end and 1}% in, at the smokebox end. | 
The shell plating is ,% in. thick, being designed | 
for a working pressure of 175 lb. per square inch. 
The whole of the shell and firebox is lagged 
with asbestos. The boiler front fittings include two | ee } 
water gauges, a sight-feed lubricator, two Gresham 
No. 9 combination injectors, and one Westinghouse Fic. 7. 


sump steam cock. These are shown in position in : : : h 
7 line of the boiler being 7 ft. 9 in. above rail level, it being now well understood that allowing the 


‘ig. 7. 
fi will be seen from our illustrations that the engine | whilst the total height to top of funnel is 12 ft. 114 in. | engine to roll on its springs reduces the shocks on 
has a comparatively high centre of gravity, the centre! This high centre of gravity has many advantages, | the rails, and increases the smoothness of running, 
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GOLD AND GOLD ALLOYS. 
To THe EprtTor OF ENGINEERING. 

Sir,—On February 7, 1896, Mr. J. Jefferson, A.R.S.M., 
and I, published in ENGINEERING an article on the in- 
fluence of small quantities of impurities on gold and 
copper. On June 18, 1896, M. Osmond and Professor 
Roberts-Austen read before the Royal Society a paper 
obviously intended as a reply to that article, although 
they omitted to directly discuss the results and conclu- 
sions contained therein. They, in fact, contented them- 
selves with a curt statement that I was the first to make 
micrographic analyses of gold and its alloys. To thedis- 
cussion on this paper I was not invited, and for a copy of 
it I am indebted, not to the courtesy of its authors, but to 
that of my friend, Dr.Sorby. The conclusions arrived at in 
the paper read before the Royal Society seemed for the 
most part opposite to those published in ENGINEERING. 
To throw further light upon the disputed points Mr. 
Thomas Andrews, F.R.S., undertook another investiga- 


is true that as an optical effect, light or dark spaces not 
infrequently appear to exist between the primary crystals 
of pure gold. -Such, however, are due to differences of 
level in adjacent crystals, after etching, so that the edges 
of the crystals in relief appear black or white according to 
the angle of incidence of the illuminating rays. 

The recent recrudescence of the vexatious objections 
urged by M. Osmond, Sir William Roberts-Austen, and 
Dr. Rose compel me reluctantly to break a silence main- 
tained for 24 years, in the hope that time and experience 
would lead my ——_ to gracefully withdraw their 
unjust strictures. I shall, therefore, be glad if you will 
allow me to briefly reply in your columns to certain 
statements made in the paper read before the Royal 
Society in June, 1896. 

In the first place, I wish to express my admiration for 
the exquisite skill with which the beautiful photo- 
graphs illustrating that memoir have been produced ; 





nevertheless, I confidently state that, given the neces- 
sary patience and labour, orthochromatic hand-micro- 


GROUP I. 





Pure Gold, 





Gold 4- 0.2 per cent. Bismuth. 


All Obliquely Illuminated and Magnified 27 Diameters. 


tion, and his results, recently published in your columns, ; 
practically confirmed those obtained by Mr. Jefferson and 
myself. Consequently, Mr. Andrews has been attacked 
in the correspondence section of your journal by M. 
Osmond and by Sir William Roberts-Austen’s colleague, 
Dr. Rose. M. Osmond reiterates with reference to Mr. 
Andrews’ results, the objection previously urged against 
mine at the Royal Society, namely, that the alloy- 
cements alleged to occur between the primary crystal- 
line grains of pure meral had in most cases only an 
imaginary existence, and what were really seen were de- 
pressions due to the action of the etching acid being more 
vigorous at the junctions of the crystals than on their 
sectional faces. Dr. Rose, following the lead of M. 
Osmond and Professor Roberts-Austen, again brings for- 
ward the now threadbare argument that hand micrographs 





are not trustworthy and that photo-micrographs are alone 
reliable. Anyone familiar with the subject knows that | 
this point has been fully thrashed out, and that the | 
majority of our most distinguished microscopists have de- | 
cided in favour of hand-micrographs. The objection of 
M. Osmond already formulated seems to attribute to | 
three experienced fellow metallographists an elementary 
ignorance of their subject. Be that as it may, there is | 
not the smallest foundation in fact for his suggestion. It' 


Gold + 0.2 per cent. Silver 


GROUP IL 





Gold +{0.2 per cent, Lead, 


graphs can be produced which will more accurately 
represent the structures figured. However, to meet an 
objection which, denuded of polite conventionalities, 
amounts to a suggestion that my drawings were produced 
malé fide, I will in the present case illustrate my state- 
ments by photo-micrography, a method which I delibe- 
rately abandoned in 1891. M. Osmond and Professor 
Roberts-Austen made in their paper the following re- 
markable statements : 

1. That their samples were ‘“‘too small to be con- 
veniently handled.” 

2. They had been “distorted by traction.” 

3. That the ‘‘joints of contiguous grains” present 
“exactly the same characters in pure gold and in the 
alloys ;” and therefore it is evident that they do not 
afford an indication of the presence of cement.” 

4. They admit the possibility that the impurities for 
which they were seeking may have concentrated them- 
selves elsewhere than in the particular sections examined. 

I herewith figure six photo-micrographs in two groups. 

Group 1 comprises pure gold, gold alloyed with 0.2 per 
cent. of silver and gold alloyed with 0.2 per cent. of 
copper ; all these metals have comparatively high fusion 
points. 

Group 2 comprises gold alloyed with 0.2 per cent. of 


bismuth, gold alloyed with 0.2 per cent. of lead, and gold 

alloyed with 0.2 per cent. of tellurium ; all these elements 

have low fusion points. The foregoing typical exampleg 

were photographed from sections of the original research 

series. I may remark that in correllation with, but in 

sone Pagemaaaaaaas from, the four paragraphs just tabu- 
ted : 

1. That the sections being 4 in. in diameter and }; in, 
thick, could be ‘‘conveniently handled.” 

2. That they had not been ‘“‘ distorted by traction.” 

3. That so far from ‘‘ presenting exactly the same 
characters,” the sections of Group 1 are utterly different 
from those of Group 2. In Group 2 the irregular crystal. 
line grains, and in certain cases portions in the interior of 
such grains are separated by channels originally full of 
eutectic cements, which cements under fevemmabte light. 
ing conditions at high powers, are seen to consist of fine 
stri quite different in micrographic character from the 








secondary crystals on either bank of the channel. The 
members of Group 1, when adjacent crystals are on the 





Gold + 0.2 per cent. Copper. 





Gold + 0.2 per cent. Tellurium, 


(Magnification shown by Photographs from which Illustrations have been made = 50 Diameters. 


same plane, show no channels but are in close contact, 
although their secondary crystals present different 
ne ea causing optically apparent differences in 
colour. 

The gold copper section presents striking examples of 
raized crystals, the shallow, vertical walls of which re 
flect the light entirely into the objective. These same 
microscopic cliffs, if illuminated by rays from a mirror 
inclined at an angle of 45deg., instead of rays froms 
parabolic mirror, would appear dead black. Such effects 
may lead the inexperienced student to infer the presence 
of a cement when the latter is absent. 

4. In the sections figured, Mr. Jefferson and I were 
careful to eliminate all possible doubt as to whether or 
no the gold contained the elements, the effects of which 
we were investigating. 

In conclusion, I would again point out that the gold 
bismuth alloy, at a temperature far below a red heat, can 
be powdered in a mortar into its constituent grains, owiDg 
to the softening or fusion of the gold-bismuth cement 
enveloping them. A grain of pure gold thus-obtained 
from an intensely brittle bar was found to weigh 0 
grammes, and it was readily beaten out into a piece of 
gold leaf about 2 in. square. M. Osmond has denied the 
significance of this experiment, supporting his argument 
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by an analogue quite unworthy of the patient worker and 
brilliant experimentallist whose labours have done so 
much for scientific metallurgy. He actually quotes as a 
refutation of my interpretation of the results of the fore- 
going experiment that sandstone in the mass is so soft that 
it can be easily scratched, whilst its constituent silica 
grains are extremely hard. This is the converse of my 
experiment, but nevertheless materially supports the 
cogency of my argument. The sandstone 1s readily 
scratched because its hard grains are surrounded by a 
soft cement, among the membranes of which a steel 


point readily penetrates, skirting or displacing the hard 
silica grains: hence the mass appears soft, whilst the 
constituent grains are hard. 


In the gold-bismuth alloy the cement is brittle and the 
exdumna grains ductile, hence the mass is fragile and 
the constituent grains soft. I have only to add that 
fifteen typical sections of the original research series (re- 
presenting a considerable intrinsic value) have been pre- 
served amongst the samples in the micrographic labora- 
tory of University College, Sheffield. These I offered to 
exhibit to the Institution of Mechanical Engineers at the 
reading of the fourth report of their Alloys Research 
Committee; this offer was received with a coldness 
amounting to virtual refusal; nevertheless, the samples 
are always open to inspection in the College Laboratory, 
and I am prepared to submit them to the scrutiny and 
report of any neutral micrographic authority. 
Yours faithfully, 
J. O. ARNOLD. 
University College, Sheffield, January 27, 1899. 





PLATEWAYS. 
To THE Eprror or ENGINEERING. . 

Sir,—In your number of August 12, 1898, the leading 
article was headed, ‘‘Plateways in Lancashire,” and was 
written in consequence of the recommendation of a 
special committee of our Chamber of Commerce, that a 
goods railway should be made between Liverpool and 
Manchester, as a remedy for the long-standing Lanca- 
shire grievance of extortionate carriage rates. i 

The committee’s report calls it, and you refer to it as, 
Colonel Holmes’s goods railway, though it is hard to sa 
in what respect it differs from an ordinary goods rail- 
way, _— has often been suggested as a cure for 
our ills. 

However, my object in writing is not to remark on the 
name; the project is so obvious as hardly to require a 
proposer ; its hopelessness is well known, and will become 
apparent in ample time. I write to draw attention to 
the rejected plateway proposal, with which you seem to 
have been sufficiently impressed to make it the title of 
your article. 

The committee’s report and your remarks were 
adverse. As I think both were wrong, I will endeavour 
to sketch slightly what was proposed, and I shall be glad 
if the subject attracts sufficient attention to inaugurate 
a discussion, and be the text of further editorial remarks, 
if you choose to make them. 

believe the plateway idea to contain the germ of a 
system which would have such far-reaching effect on our 
inland carriage as to deserve a place in a scientific paper. 
It is to apply to all vehicles the arrangements which 
made the railway so distinguished a success. The novel- 
ties, which made the railway so great an advance on 
previous systems of land carriage, were two, viz. : 

1. A smooth pathway. 

2. Mechanical propulsion. : ‘ 

Unfortunately, these came to be allied with a flanged 
wheel unsuitable for ordinary roads, and as the ‘‘ends” 
of most journeys must be done by horses, transhipment 
thus became necessary, and the carriers’ charge obviously 
soon divided itself into two parts: A, transit; B, 
handling. 

With improvements in rails and rolling stock, the cost 
of A has, for many years, continually lessened, while that 
of B has simultaneously tended to increase, until, for 
short distances, and notoriously in Lancashire, it is not 
much of an exaggeration to say that the whole cost of 
carriage is incurred in the stations. 

Now, cannot a vehicle be built which will take advan- 
tage of the virtues that made the railways, and yet, by 
escaping transhipment of load, avoid their station 
expenses? To do so, it must evidently be suitable, both 
for being drawn along the road by horses, and on metals 
by steam, electricity, or other mechanical power. 

After weighing very fully every alternative, I concluded 
thata system with this as its root principle would achieve 
the object, and be quite practicable ; and on this conclu- 
sion, which impressed itself on a number of persons en- 
gaged in commerce, principally in this town, was based 
the introduction of the Lancashire Plateway Bill in the 
session 1882-3. It was withdrawn, after passing Standing 

rders, because amongst other, and fully as weighty, 
reasons the Manchester Ship Canal leapt into existence in 
so sudden and excited a manner, as to bar for the plateway 
any Lancashire countenance outside Live 1. That 
enterprise has not produced the result claimed by its pro- 
moters. It never could ; it was an anachronism. It isa 
moot point whether any of the recent diminutions in 
charges are to be credited to it, or whether more would 
not have occurred without, but certainly no approach to 
& normally fair charge has been attained, and the Liver- 
pool Chamber of Commerce, thinking justly that there was 
room for a great deal more, appointed in February, 1896, 
a body called (inappropriately, for we really want a much 
heavier railway) the Light Railways Committee. Its 
report, issued on August 8, 1898, formed the text of your 
article of August 12. 

Your conclusion is contained in the following sentence: 

The Committee decided that it was undesirable to 
recommend Mr, Holt’s scheme ; and, indeed, it is impos 
sible to see how they could have done otherwise. e 





problem of constructing a vehicle well suited for horse 
traction on public roads, and at the same time capable of 
being made into trains, and run on rails at ten miles an 
hour, has not yet been solved, and there is no likelihood 
of its being done.” 

In this conclusion I am at direct issue with you, and 
venture to suggest that it would have been more fitting 
for a scientific paper to state and weigh the arguments, 
rather than make so strong, and, as it were, final, a pro- 
nouncement on a debatable question of vital importance. 

However, to the proof—and I @ my reasoning on 
what was actually done in the earlier days of railways, 
and under certain circumstances is still done. To make 
my argument distinct, I claim that weight and strength 
in wagon building aresynonymous. I might claim more, 
for steel has replaced iron, and greater strength is now 
obtained from lighter materials than was the case sixty 
years ago. But without claiming anything on this 
account, I find that the early railway wagons were of 
much less weight than the modern horse-drawn lorry; 
also that they were formed into trains of considerable 
length and drawn at much higher speed than was pro- 
posed for the plateway. The fact is, it was the great 
increase of speed in passenger trains dating from the 
“‘express” train of 1846, which rendered necessary the 
present heavy goeds wagon. A contractor's wagon 
weighs under 2 tons, carries 5 tons, is driven for short 
distances at almost any speed (certainly over 10 miles an 
hour), and has rougher usage by far than a lorry would 
have on metals. Now the Liverpool lorry weighs from 
2tons 3 cwt. to 2 tons 7 cwt., therefore there seems con- 
siderable margin, judging both by past experience and 
present practice. 

The rail would be one of the many well-known sections, 
and have a raised flange on the outside. In places where 
the line was level or uphill and fairly straight this guid- 
ing flange, being unnecessary, would nearly (and in ter- 
minal stations entirely) vanish. The shafts would form 
part of the harness and be carried away by the horse, and 
the lorries would be pe re up into trains, asis done with 
the wagons attached behind a traction engine, so common 
an arrangement as not to need explanation. 

At stopping places the space between the rails would 
be paved, such being all the preparation necessary to 
constitute a station, The lorry to be left would, after 
being uncoupled, be pulled off the track at right angles 
and left y for the consignee to take away with his 
own horses and draw along the road to his mill or other 
establishment. 

These and other minor details need not be described, 
at least not in this letter ; they have all been thought out, 
and no difficulty presents itself, and explanation will be 
willingly given. 

As the system is equally adaptable for railway rolling 
stock, it would appear advisable in introducing the new 
to avoid some of the faults of the old. Therefore the 
metals would be heavy enough for American loads, say 
40 tons, ina wagon, also the loading gauge would be in- 
creased. England has been unfortunate in this ; the gauge 
should have been 2 ft. wider and 1 ft. 6 in. higher. 

Two gentlemen, who were presidents of the Institution 
of Civil Engineers, gave the system the benefit of the fol- 
lowing expression of opinion. : 

‘We have carefully considered the Lancashire plate- 
way project. In an engineering point of view it is per- 
fectly feasible, and in a commercial point of view it will 
be not only a great public convenience, but also, as we 
believe, a pecuniary success,” —signed Thomas Hawksley, 
Edward Woods. i 

The late Sir Henry Bessemer intending to find fault, 
for he had a rival proposal, also really commended it. 
For on explanation of the project he very completely 
withdrew certain erroneous strictures which the advocacy 
of his own plan induced him to make, and left standing 
a quite favourable tribute to the merits of the plateway 
system, 

It is impossible to give all details except at inordinate 
length. Sufficient has been said to form a text for the 
discussion of a most important subject, and if your readers 
desire further information I shall be happy to give it. 

Your obedient servant, 
ALFRED HO t. 

1, India-buildings, Liverpool, January 26, 1899. 

[The fact that the light wagons, to which Mr. Holt 
refers, have entirely disappeared and have been replaced 
by heavy ones, is evidence that they could not stand the 
strains of railway service. Railway managers have 
always before their minds the reduction of non-paying 
load, but the only solution yet found has been an increase 
of capacity. We are quite certain that the Lancashire 
lorries would be an entire failure on flanged rails, if made 
into trains and drawn at 10 miles an hour. We shall, 
however, be pleased to give full publicity to the details 
of Mr. Holt’s scheme if he will furnish us with the 
necessary drawings. The whole matter can then be 


x 


effectively discussed.—Ep. E.] 





WHITE’S PATENT BOILER. 
To THE EpiToR oF ENGINEERING. 

Srr,—On page 107 of your last number you illustrate, 
and on page 108 describe, the above-named boiler. May 
I ask the makers, first, how the strain due to the pressure 
of combined areas of the generating tubes, tending to 
tear the two lower members from the main drum, is 
arranged for? I observe there is one down-comer and 
that at one end only. 

In straight tubes one can imagine there would be no 

reat difficulty in pone. sufficiently equal strain, 
But in the case of Messrs. White’s boiler the tubes ap- 
pear to vary in form ; hence, is there not a fear of undue 
strain on some individual tubes, some getting more than 
their share, and thus tending to straighten or even draw 
themselyes through the holes ? 








Moreover, it would be interesting to know how the:ex- 
panding of the lower tubes is effected where the lower 
members are too small for even a boy to work; then 
again, in repairs, how they are withdrawn. Is it by 
cutting the tubes, or are they forced back by hydraulic 
pressure? If the latter device is resorted to, is there not 
a fear of damage to the plates? This class of boiler is 
doubtless a good steamer, but are there not counter- 
balancing drawbacks as — cleaning and repairs? 
Perhaps Messrs. White will kindly inform us. 

January 31, 1899. An ENGINEER, 





COLLISION MATS. 
To THE Eprror or ENGINEERING. 

_ Srr,—Regarding collision mats, the necessity of which 
is forcibly expressed by your correspondent ‘‘ Interested,” 
in —— of December 16, I would like to say: 

believe that the ship that strikés should repair the 
damage done. To this end I submitted a plan some years 
ago, both to the Admiralty and Board of Trade. 

I proposed that each vessel should at its bow two 
rolled-up collision mats—one on each side, connected by 
means of releasing apparatus. 

These mats would be from 20 ft. to 30 ft. wide, and 
rolled up upon a heavy iron tube, and the face of the mats 
strengthened by a couple (each) of lighter tubes. 

The idea being that when a collision occurs the look- 
out men on the striking ship would throw over to the 
sailors upon the other ropes attached to the mats,.at the 
same time disconnecting them from the attachments. 
Then as the colliding vessels rebounded, the mats would 
fare directly over the hole, and, in sinking, unroll them- 
selves. 

There are several details in the scheme to render the 
plan practical and effective; but the advan of such 
an arrangement as this, ¢.¢., that the mats would beat the 
moment of impact at the exact spot where wanted, is 
obvious. 

Yours truly, 
: Gro, F, Cour, C.E. 

Chicago, U.S.A., December 28, 1898. 








ProposED CANAL AT Hutt.—On Monday a deputation 
appointed by the Parliamentary committee of the Hull 

own Council, met the ean 9g of a canal proposed 
to be constructed along the course of one of the Holder- 
ness drains, known as the Sutton drain. Through this 
flow the waters from a large area of Holderness into the 
Hull, a little to the northward of the North Bridge. The 
Hull is navigable for a considerable distance to the 
northward of Hull, even by sea-going schooners, sloops, 
&c.; and it —— to convert the drain into a canal 
sufficiently wide and deep for lighters, keels, and river 
craft generally. 

Hampure’s MercHant Navy.—The merchant navy of 
Hamburg comprised, on January 1, 1899, 296 sailing 
vessels, with an aggregate of 218,194 net registered tons, 
against 293 vessels, with an aggregate of 197,621 tons the 
previous year. The number of steamers was 392, with 
an aggregate of 548,992 net registered tons, against 378 
steamers, with 515,820 tons the previous year. There 
are at present 33 steamers in course of construction for 
Hamburg owners; of these, no less than 14 are for 
account of the Hamburg-American Line, with an aggre- 
gate of 130,520 gross registered tons. The largest of these 
steamers, Deutschland, is being built at Stettin, its 
tonnage being 16,000 tons. A steamer of 12,800 tons has 
recently been launchéd in Hamburg, and another, of the 
same size, is in course of construction at Stettin for the 
same owners. 





ScaRBoROUGH.—A marine drive round the Castle Hill 
at Scarborough has not made the progress anticipated. 
The drive was begun in the spring of 1897, when Messrs. 
Cooke and Co. signed the contract for building the wall 
at a cost of nearly 70,000/., and for some time a satisfac- 
tory advance was effected. The total length of the wall 
from its junction with the Royal Albert Drive on the 
north side, and its connection with the pier on the south, 
is 4200 ft. ; and by the close of 1897 over 900 ft. of founda- 
tion had been laid. During last year the progress was not 
so rapid. Less than 800 ft. were added, and the last 
report presented to the Town Council by Mr. J. E. 
Everitt, the resident engineer, stated that for fully a 
month ‘‘ it has not been possible to do any work on the 
foundation of the wall.” At the present rate of progress, 
the work will occupy another three years. 





WatTER IN THE MipLaAnps.—A memorial from the 
Town Council of Loughborough in opposition to the pass- 
ing of the Leicestershire and Warwickshire Electric 
Supply Company’s Bill through the Standing Orders 
stage has been duly presented to the examiners of private 
Bills in both Houses. The memorial all that Lough- 
borough, being one of the places pro’ to be included 
within the area of supply by the company, ought to have 
been mentioned in the Parliamentary notice of the Bill 
given last November. No such mention was, however, 
383 in the notice, and it is therefore contended that the 

arliamentary notice was insufficient, and calculated to 
mislead, inasmuch as the description of the area of 
supply did not sufficiently specify that area or the inten- 
tion to apply for the powers within the borough of Lough: 
borough. The Urban District Council of Ashby-de-la- 
Zouch and Coalville, in Leicestershire, and the Urban 
District Council of Swadlincote, have also joined in their 
opposition to this Bill at the Standing Orders stage. It 
may be mentioned that memorials from Warwickshire 

ainst the Bill have been lodged by the Town Council 
of Covefry and the Urban District Councils of Rugby, 
Erdington, Aston Mapor, and Sutton Coldfield. 
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NOTICES OF MEETINGS. 


THE INSTITUTION OF CrviL ENGINEERS.—Tuesday, February 7, at 
8p.m. Paper to be read and discussed : ‘‘The Water Works of 
the Madras Presidency,” by Mr. J. A. Jones, M. Inst. C.E. At 
this meeting the monthly ballot for members will be taken. The 
paper to be submitted next is entitled : ‘‘The Lake Superior Iron 
Ore Mines, and their Influence upon the Production of Pig Iron 
and Steel,” by Mr. Jeremiah Head, M. Inst. C.E., and Mr. Archi- 
bald P. Head, Assoc. M. Inst. C.E. Students’ visit, Thursday, 
February 2, at 2.30 p.m., to the Millbank Station of the London 
Hydraulic Power Supply Company. Students’ meeting, Friday, 
February 10, al 8 p.m. Paper to be read: ‘‘ The Electrical 
Driving of Engineering Workshops,” by Mr. William Middleton, 
Stud. Inst. C.E. Mr. Alexander Siemens (Member of Council) in 
the chair. 

Society oF Arts.—Monday, February 6, at 8 p.m. Cantor 
Lectures. ‘‘ Bacterial Purification of Sewage,” by Dr. Samuel 
Rideal (Lecture IV). Wednesday, February 8, at 8p.m. Ninth 
ordinary meeting. ‘‘Nernst’s Electric Lamp,” by Mr. James 
Swinburne. Mr. Alexander Siemens, Member of the Council of 
the Society, will preside. Thursday, February 9, at 4.30 p.m. 
Indian Section. ‘‘ The Penal System at the Andamans,” by 
Colonel Richard Carnac Temple, C.I.E., Chief Commissioner of 
the Andaman and Nicobar Islands. The Right Hon. the Earl of 
Northbrook, G.C.S.I., D.C.L., F.R.S., will preside. This meeting 
will be held at the Imperial Institute. 

TuE INSTITUTION OF MECHANICAL ENGINEERS.—The fifty-second 
annual general meeting will be held on Thursday evening, 
February 9, and Friday evening, February 10, at the new house 
of the Institution, Storey’s Gate, St. James’ Park, at 7.30 p.m. on 
each evening. The annual election of president and officers will 
take place at ;the meeting on Thursday. The President-Elect, Sir 
William H. White, K.C.B., LL.D., D.Sc., F.R.S., will preside. The 
following papers will be read and discussed, as far as time permits : 
‘* Fifth Report to the Alloys Research Committee: Steel,” by 
Sir William C. Roberts-Austen (Thursday). ‘‘ Machinery for Book 
and General Printing,” by Mr. William Powrie. ‘‘ Evaporative 
Condensers,” by Mr. Harry G. V. Oldham. 

Tue Sanitary InstiTuTE. — Wednesday, February 8, at the 
Parkes Museum, at 8 p.m., when a discussion will be opened on 
ne Supply of Water to London by the Welsh Scheme,” by Mr. R. E. 
Middleton, M. Inst. C.E., M. Inst. M.E. (Fellow). The chair will 
be taken by Sir Douglas Galton, K.C.B., D.C.L., LL.D., F.R.S., 
Vice-President and Chairman of Council. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, February 
9, at 8 p.m., at the Institution of Civil Engineers. ‘‘ Rules for 
the Regulation of the Wiring of Premises for Connection to 
Public Supply Mains,” by Mr. J. Pigg, Associate. ‘‘ The Regula- 
tion of Wiring Rules,” by Mr. C. H. Wordingham, Member. ‘The 
Institution Wiring Rules,” by Mr. R. E. Crompton, Past-Pre- 
sident. Continuation of discussion. If time permits: ‘‘ Electric 
Traction by Surface Contacts,” by Mr. Miles Walker, Associate. 

Tax INSTITUTION OF JUNIOR ENGINEERS.—Friday, February 10, 
at 7.30 p.m., at the Westminster Palace Hotel. Joint meeting 
with the Discussion Section of the Architectural Association. 
Paper on “‘ Factory Design,” by Mr. J. H. Pearson, M. Inst. J.E. 

Roya INSTITUTION OF GREAT ee February 10, 
at 9 p.m., ‘The Motion of a Perfect Liquid ” (illustrated: by ex- 
periments), by Professor H. 8. Hele-Shaw, LL.D., M. Inst. C.E. 

Tue Surveyors’ InstiTUTION.—Monday, February 6, when the 
adjourned discussion on the by Mr. William Weaver 
(Fellow), at the ting of 12, 1898, entitled “ The 
London Building Act, 1894, and the Official Supervision of Build- 
ings,” will be resumed. The chair will be taken at eight o’clock. 

OCIETY OF ENGINEERS.—Ordinary meeting at the Royal United 
Service Institution, Whitehall, on Monday, February 6. The 
President for the past year, Mr. William Worby Beaumont, will 
present the premiums awarded for papers read during the year. 
The President for the year 1899, Mr. John Corry Fell, will deliver 
his inaugural address. The chair will be taken at 7.30 p.m. 
precisely. 
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NAVAL OFFICERS’ DUTIES. 


Tue Engineer-in-Chief of the United States 
Navy, in his last annual report says: ‘‘ For the 
past ten years it has heen my duty, and a sad one, 
to call attention to the urgent need of a reorganisa- 
tion of the personnel of the Engineer Corps. In 
this respect, for the first time, I can say with great 
pleasure that a measure is pending in Congress, 
approved by the Department, which, if passed and 
administered with a desiré,to make it a success, 
will not only justify the fécommendations I have 
made to the Department each year, but will: go 
much further as affecting the whole service whose 
homogeneity and efficiency will be immensely in- 
creased,” 

The measure referred to by Commodore Melville 
is that to which we made passing reference in our 
issue of December 2 in dealing with the position of 
our own naval engineers, and which has since taken 
more tangible shape in the American Parliament. 
It is the outcome of much active thought and hard 
work on the part of a few naval engineer officers 
and others nb have devoted a large part of their 
time and energies to the forwarding of what may 
truly be regarded as a patriotic work. The name 





of Commodore Melville will always stand promi- 
nent among these energetic workers, and with it 
we take the present opportunity of mentioning 
that of Passed Assistant Engineer W. M. McFarland 
who, as our readers are aware, has recently retired 
from the United States Navy. Now that the end 
for which Mr. McFarland has workéd so long and 
arduously seems within reach,-we thay perhaps be 
permitted to. offer a few words of congratulation, ~ 
more especially“as his hame has appeared but 
seldom in records of the progress of events. 

By recent advices from America we learn that 
the House of Representatives ‘‘ passed on January 
17 the Navy Personal Bill ‘without division on the_ 
final passages, thus accomplishing what the officers 
of the Navy have striven for during more than 
a decade.” We doubt if we should make so 
sweeping an assertion as our American contem- 
porary, from whom we quote, as to the striving 
of ‘‘ officers of the Navy;” for we have an idea that 
a good many officers of the executive branch, or as 
the Americans say, ‘‘ of the line,” have done any- 
thing during the last decade but strive for a mea- 
sure by which ‘‘ the line and the engineer corps are 
welded into an amalgamated line.” In saying this 
we do not forget that it was an American naval 
officer of the line who proposed. that the engineer 
corps be bodily absorbed in the line, being given 
line titles and all prerogatives, with certain condi- 
tions. The upper third of the corps would practi- 
cally continue to perform engineering duties only ; 
the second third would be given the option of . 
doing as the first third did, or to qualify for line 
duties and become eligible to command ships ; 
whilst the third, or younger, division of » the 
engineer corps would be required to qualify for 
line duties in addition to their engineering work, 
and become, in every respect, line officers ; 
or, as we should say, executive officers, and thus 
eligible to rise to the position of Admiral of the 
Fleet. The proposals here set forth were made 
considerably over a year ago, and it is not’ yet 
known how far they will coincide with what is, or 
is not, to become American law ; for even when 
the House of Representatives has been passed, 
there is the Senate to be negotiated, but not much 
doubt of success appears to be expressed upon this 
point. At any rate, the solution thus suggested 
by a representative of what was in America, as it is 
with us, the dominant branch, was accepted by the 
engineers’ representatives. Indeed, it is difficult to 
see how the latter could have taken any other 
position, for the proposals put forward went, in 
some respects, even beyond Professor Hollis’s 
celebrated scheme, and Professor Hollis himself, a 
retired naval engineer, was the acknowledged 
representative of the engineer party. In his con- 
tribution to The Atlantic Monthly of September, 
1897, he said: ‘‘The only solution of the matter 
lies in fusing together the line and the engineers, 
and in making them all the line except a small 
number selected for high technical attainment in 
engineering to do the duties of chief engineers on 
board and on shore. All officers, except the chief 
engineer, surgeon, and paymaster, would be avail- 
able for deck or machinery duties.” Professor 
Hollis quoted Mr. Welles, the Secretary of the 
United States Navy, who advocated views much 
to the same effect in his report of 1864-5, when 
steam machinery was a much smaller thing in a 
fleet than it is at present. Even in America, 
however, it takes time for thought to spread and 
ideas to come to the maturity of fruition, so that 
it is only after an interval of thirty-four years 
that the certainly advanced views of Secretary 
Welles appear to be about to receive the sanction 
of legislative effect. The fact is, perhaps, more sur- 
— when it is remembered that the American 

ecretary of the Navy stands’ much in the same 
eng as our First Lord of the Admiralty ; 

ut it must also be remembered that if the im- 
portance of steam -has been growing all the time, 
the complexity of its application has increased in 
an even greater ratio, and therefore the difficulty 
of qualifying for executive and mechanical duties 
has also increased proportionately. 

The problem that has to be solved is whether the 
average naval officer has sufficient talent and 
sufficient time before he becomes too old to master 
the knowledge needed by both the executive and 
engineer officer. This is a problem the Americans 
are apparently about to set themselves to solve in 
a practical manner, ‘‘ taking their courage in both 
hands.” We in England shall watch the experi- 
ment with great interest, and the issue, whichever 
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way it turns, cannot but have a powerful effect on 
the British Navy. For our own part, we have 
little doubt as to the result, and our opinion may 
be gathered from what has been said before in 
these pages, and which may, at this juncture, 
be repeated in brief again. The duties of naval 
officers of the executive as well as the engi- 
neering branch, are so largely of a mechanical 
nature—using the expression in its full and proper 
sense—that a competent naval officer must neces- 
sarily be a good deal of an eugineer. The warship 
is one vast complex engine; that every child 
knows. How is it to be put here or put there, 
and then used to the best advantage, by those 
who do not know the nature of its mechanism ? 
In regard to everything but its steam machinery, 
this view is fairly well acknowledged. The theory 
of the gun is taught down to the minutest details 
and most abstract theories, whilst the torpedo has 
all its secret mechanism unveiled to the select 
few, who are devoted to its management; and a 
good many executive oflicers have to become 
very competent electricians in the course of 
their training. So far as instruction is con- 
cerned, there is absolutely no reason why all 
naval officers should not be taught steam engi- 
neering ; but we emphasise the word ‘‘instruc- 
tion” in order to ditferentiate it from practice; 
rather dwelling on the academical side of the pro- 
blem ; a side which unfortunately is apt to engross 
too much attention in these days of examination for 
all qualifications. 

The question then arises whether the young 
universal naval officer, having received his theo- 
retical instruction at recognised training establish- 
ments, will find time to develop, by practice in his 
profession, the bookish theorem into good work- 
able knowledge. Of course, the problem admits of 
endless argument. ‘‘Ifa man is down in the stoke- 
hold stoking boilers, or oiling engines, he cannot be 
learning the things he ought to know in the fight- 
ing parts of the ship.” Now, with all respect for 
the long experience of our correspondent, from 
whom we quote (and putting on one side the fact 
that engines are not largely oiled in the stokehold) it 
does not take long to learn the very elementary 
operations to which reference is made, even were 
the skilful performance of them needful for an 
ofticer’s efficiency. 

This, however, is begging the question, as we 
freely admit. By ‘‘ stoking boilers and oiling 
engines ” our friend plainly means the whole range 
of duties which are now within the special province 
of the naval engineer, and the question he actually 
asks, and which has yet to be answered, is whether 
there is time to master these duties and the others 
which appertain to the executive branch. It is a 
problem upon the discussion of which we should be 
pleased to find space in our columns. But in the 
words quoted we think, perhaps, we see something 
of the true inwardness of the objection to fusion 
of the two branches. ‘‘ Stoking boilers and oiling 
engines ” are not attractive operations—not largely 
attractive even to engineers—but in the imagina- 
tions of a good many people they are representa- 
tive of the work the engineer does. They are dirty 
and undignified pursuits, excepting from the distant 
perspective of dignity in all honest work faithfully 
performed. Now we know that al) our naval engi- 
neers are ready to contract with the nation to die a 
hundred deaths in its defence, and will, if need 
arise, carry out their bargain so far as they can. 
But that is a very different thing to the certainty 
of preferring what they consider undignified, and 
what are certainly, dirty tasks. Now one cannot 
get away from coal dust and grease in the machi- 
nery department, and that we believe to be the 
chief difficulty. A cure for this would be to give 
the future naval officer an intelligent interest in 
mechanical science, and to teach him by a few 
practical lessons how speedily soap and hot water 
will remove all traces of oil and coal dust from his 
person. 





THE PARIS EXHIBITION OF 1900. 

Tue various reports of delays and difficulties 
attending the Paris Exhibition of 1900, and the 
prophecies of disaster that have been freely circu- 
lated, have been founded for the most part on 
the reticence of the Exhibition administrative and 
executive bodies, who—no doubt for reasons which 
they consider sound—have not considered it ex- 
pedient to take the public into their confidence to 
any great extent. One of their reasons is possibly 





based on the fear that exhibitors, especially foreign 
exhibitors, may be discouraged from participation 
if full information as to the limited space available, 
and the novel character ot the scheme of arrange- 
ment, wes made public. Another reason, doubtless, 
is to be found in the fact that the last year has to 
a large extent, been a period of preparation and of 
many changes in plan; such modifications are in- 
separable from the execution of a vast scheme like 
the Paris Exhibition of 1900. At the same time 
it is interesting to recall the very different policy of 
the administration of the World’s Fair of 1893, an 
undertaking on a far larger scale than the coming 
celebration. But whatever the reasons, now that 
we are within a year of the period when exhibits 
will be received, it is certain that all the past 
reserve must soon disappear, and the entire scheme 
of the 1900 Exhibition, with its advantages and dis- 
advantages, must be made public. Meanwhile, 
some information as to the exact condition of the 
works will be interesting and reassuring. 

Among the important undertakings auxiliary to 
the Exhibition, must be included the triumphal arch 
facing on the Cours-la-Reine, and which is to serve 
as one of the main entrances to the enclosure. In 
the archway are to be placed in a semi-circle sixty 
turnstiles, through which 60,000 people can pass 
in an hour. Apart from its utility, the archway is 
of considerable architectural pretensions ; its prin- 
cipal features will be the arms of the Ville de 
Paris, and a gigantic statue of Liberty crowning 
the archway. M. Binet is the architect of this very 
considerable and imposing work. At the back of 
the arch and over the range of turnstiles, will be 
erected a dome flanked by lofty minarets. 

The work which is most rapidly advancing, and 
which will be of permanent utility and beauty, is 
the Alexander III. Bridge ; we hope at a later date 
to publish full details of this bridge, a large part 
of which has been supplied from Creusot. To 
reduce to a minimum the inconvenience to navi- 
gation that may arise during the erection of a 
new bridge so near to those already in existence, 
the arches are being built by means of a staging 
that gives a clear passage, 50 metres wide, for navi- 
gation. This temporary bridge rests on trestles 
120 metres apart ; but the bridge is also supported 
by the piers, so that it consists practically of three 
spans—two of 33.5 metres, and one of 50 metres 
—and it can be shifted according to the require- 
ments of erection. It is, in fact, a rolling bridge, 
and was launched into position at three opera- 
tions, the land available for its construction on 
the banks on the Seine, being insufficient for its 
erection in one piece, or indeed of such a length 
as to span the 50-metre opening. In addition 
to being a fine example of engineering work, it 
is intended that the Alexander III. Bridge shall 
be a monument decorated by the highest efforts 
of the sculptor’s art, and at the present time this 
part of the work is well advanced. 

Prominent among the installations forming part 
of the Exhibition will be the electrical stations 
and their plant. It is decided that the dynamos 
will be driven direct, and that only condensing en- 
gines will be employed ; there will, therefore, be 
no shafting or other transmission in the stations. 
Steam will be furnished at a mean working pres- 
sure of 142 lb. per square inch; the continuous 
currents generated will be 125, 250, and 500 volts ; 
alternating currents will be 2200 volts, with 50 
alternations, and triphase currents will have the 
same voltage and frequency. The electrical plant 
will be regarded as exhibits, and contributing 
manufacturers will have no remuneration except 
in connection with the installation and working 
of their machinery. Engine-makers participating, 
will receive steam and cold water gratuitously from 
mains laid and kept supplied by the Administration 
of the Exhibition. This power plant will be se- 
parated in two main divisions, one for French and 
the other for foreign exhibitors. Allowances will 
be made to exhibitors towards the cost of erecting 
and installing their machinery, on the following 
scale : 


Allowance per Indicated Steam 
ene Powe. Engines. Dynamos. 
x d Fr. d. 
Up to 1000 horse-power 9.75 = 93.6 4.08 = 39.1 
From 1000 to 1500 
horse-power ... * 7.10 = 68.16 1.25 = 12.0 
Above 1500 horse-powe 6.20=49.9 w= 91 


In addition, the Administration, which guarantees 
& minimum running time of 500 hours, will make 


the following payments towards the cost of working 
per indicated horse-power and per hour run. 


Allowance per Indicated For Steam _ For 
Horse-Power. — Dynamos, 
r. Fr, 
Up to 1000 horse-power an -00840 00707 
From 1000 to 1500 horse-power -00382 .00292 
Above 1500 horse-power -00288 -00240 


The compensation which would be paid to manu- 
facturers supplying engines and dynamos for 
running and maintenance expenses, according to 
the above tariff, and for a minimum of 500 hours, 
would therefore be : 

Steam 


Allowance for 500 Hours 
Running. Engines. Dynamos. 
Frs. £ Frs. £ 
1000 indicated horse- 
power = .. 4200=168 3535 = 141.4 
1500 indicated horse- 
power - .. 5155 = 206 4265 = 170.6 
2000 indicated horse- 
power ss ; 5875 = 235 ©4865 = 194.6 


Want of space prevents us from quoting all the 
conditions to which accepted manufacturers will 
have to conform, but some of the most important 
may be summarised. ll installations must be 
complete and running by March 15, 1900, under 
penalties of fine in case of delay, and cancelling of 
the contract if such delay extends to May 15; there 
will also be fines inflicted for any and every inter- 
ruption of current supply. What will probably be 
resented by exhibitors or, at least, by British 
exhibitors, is the clause which gives the director of 
the Exhibition the power to dismiss the agents or 
employés of the exhibitor, for insubordination, in- 
temperance, dishonesty, or incapacity. In this clause 
lies material for abundant trouble, for it means the 
assumption by the general administration, of the 
power belonging to the executives of the foreign 
sections. The buildings for these power installa- 
tions are in progress, and tenders are invited for 
the construction of two chimneys 70 or 80 metres 
high, and 4.50 metres in internal diameter at the 
top. 

Tenders are also invited for the construction of 
electrically driven rolling bridges for the building 
containing the main engines. These bridges, which 
must be furnished by French makers, will appear 
as exhibits in the catalogue, and be eligible for 
awards. Each will be able to carry a load of 26 
tons, and have a span of 26.16 metres with a clear 
height of 12.50 metres above the floor. The length 
of travel will be 115 metres, and the running 
speeds in feet per minute are to be as follow: 


Slow High 

Speed. Speed. 
Raising and lowering movement 47.4 94.8 
Longitudinal travel ae) Se 1200 


The contractors will have the option of installing 
the electric motors at fixed stations at each end of 
the track, or on the moving platform which will 
run on eight wheels coupled in pairs ; there will be 
four lines of track laid on oak sleepers, that will 
also carry a rack into which will gear pinions 
driven by the motors. Friction clutches will be 
used throughout. 

While the preparations are being hastened for 
the installation of the boilers and machinery re- 
quired for lighting and the transmission of power, 
the plans for laying out the grounds for the Exhi- 
bition are being finally considered. A special 
feature will be the arrangement of the gardens on 
each side of the main avenue, 350 metres long and 
30 metres wide, which will occupy the centre of 
the Champ de Mars ; on one side this space will be 
laid out in the French, and on the other side in 
the English fashion ; another garden will be laid 
out so as partially to cover the glazed roof of the 
underground railway station in the Exhibition 
grounds, and which is now being almost completed 
at the Esplanade des Invalides. 

To return for amoment to the power stations to 
which reference was just now made. There will 
be two of these stations, both of them in front of 
the old Machinery Hall of 1889, which will be pre- 
served, but the exterior of which will be hidden as 
far as possible. The stations will be placed to the 
right and the left of the Electrical Building, which 
will occupy a central position on the Champ de 
Mars, in front of the old Machinery Hall. The 
chimneys, to which we referred just now, will be 
erected, one at the outer end of each power station, 
and consequently nearly at the limits of the Champ 
de Mars, in order that they may be as little ob- 
trusive as possible. One contractor, who is also an 





exhibitor, will supply all the boilers for one station. 
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He has to pay all the expenses of erecting the 
boilers, but will receive his water supply gratui- 
tously, and will be paid at a fixed rate for the pro- 
duction of steam. The boilers composing one 
group Will all be of the same type. 

The Exhibition, in addition to the main build- 
ings and installations, will comprise a number of 
other important mechanical constructions; thus, 
for example, there will be a competition for the 
erection and working of two groups of pumping 
engines for pumping and delivering water from the 
same. Naturally the boilersand engines of various 
kinds will consume enormous quantities of water, 
and especially large volumes will be required for 
the Grande Cascade and other water displays. 
The cascade, which will form a very attractive 
feature in front of the Electrical Building, will be 
employed for condensing the steam from the various 
engines working within the Exhibition. The 
machinery erected in the two pumping stations will 
be regarded as exhibits, and the manufacturers will 
be paid a certain compensation for the cost of 
erection and working. Only one manufacturer will 
be accepted for each pumping station ; the maxi- 
mum duty required from each station will be 
605,000 gallons per hour, drawn from the Seine, 
and delivered in the upper basin of the Grande 
Cascade, at a height of 57 ft. from the level of the 
station. The normal duty will be only about 
400,000 geilons per hour,so that a portion of the 
pumping machinery will be kept as a reserve. 
The deivery mains, which will be supplied 
by the Administration of the Exhibition, will be 
31.5 in. in diameter laid in two independent 
circuits, each about 1000 yards long. It is an 
essential condition of this contract that the pumps 
should be in regular working not later than 
March 1, 1900. 

Another competition has been opened for the 
construction and working of elevator railways or 
electrically driven inclined planes. Twenty-seven 
of these devices for transporting the public from 
one level to another will be required in the build- 
ings on the Champ de Mars and the Esplanade des 
Invalides. This will be the first occasion on which 
such a method of transport, already largely used in 
private establishments, will find place at an ex- 
hibition. These travelling ways, which will be 
supplied either by one or two contractors, accord- 
ing to the discretion of the Administration, will 
be considered as exhibits; the system adopted 
must be one which has already worked well in 
practice, consisting essentially of an endless flexible 
platform traversing over two drums and a stretch- 
ing device. The inclination is limited to 33 per 
cent. and the width will be 24 in., so that only one 
line of passengers will be accommodated ; fixed 
platforms will be provided at the top and bottom 
of the incline; the difference of ee between 
these two points will be 23 ft., and the working 
speed will range from 100 ft. to 120 ft. per minute. 
All these devices must be complete and tested 
ready for work by March 1, 1900; they will be 
tested with a load of 3.5 tons, representing the 
weight of 50 passengers, uniformly distributed, 
and the load will be left on permanently, so long 
as the Administration thinks fit. In testing the 
inclined planes in movement, as a testing load 
cannot be put on permanently, the stretching 
device will be so adjusted as to represent a strain 
due to 50 passengers, and the platform will be 
kept running at its highest speed so long as it 
will be considered desirable. 

The advanced condition of the two Fine Art 
Palaces in the Champs Elysées, the construction 
works of which are almost finished, and the activity 
which prevails in the Champ de Mars and the 
Esplanade des Invalides, offer assurance that so 
far as the buildings are concerned the Exhibi- 
tion will be completed in time. It was considered 
desirable to utilise for the Electrical Building, 
which stretches across the Champ de Mars, that 
portion of the Exhibition of 1889, known as the 
30-metre gallery, adjoining the central dome, and 
forming an entrance to the Machinery Hall. In 
order to do this, it was necessary to remove the 
gallery and replace it at right angles to its original 
position ; another bay was added at each end to 
make good the deficiency in length. This utilisa- 
tion of old material does not appear very satis- 
factory; the 30-metre gallery, which was an ad- 
mirable feature of the 1889 Exhibition, is already 
old in comparison to the monumental ironwork of 
to-day, and will be hardly up to the standard 
expected of the Exhibition which in all things is 





to set its seal on the arts and sciences of the 
century. Economy, no doubt, influenced this 
decision chiefly, and possibly the interesting work 
of shifting the structure counted for something 
with the engineers. In carrying out the work, the 
framework of the gallery was cut into three equal 
sections, each consisting of two bays, with all the 
ironwork complete. Before attempting to shift 
the first section, it was braced in all directions to 
make it as rigid as possible. This temporary 
stiffening of the structure was a complicated and 
costly work, but was, of course, far cheaper than 
a new construction, the transport of which alone 
would have cost 17001. After this preliminary 
work was finished, the fourteen stanchions included 
in each section were cut away from their bases, 
and channels were made underneath in the 
ground; in them rails were laid on a suitable 
foundation. Brackets were then riveted to each 
base, and to these a small iron platform was at- 
tached. When this had been done, the entire sec- 
tion was raised by screws, and small-wheeled trucks 
running upon the rails were placed beneath. The 
lines of rail were laid straight, so far as was pos- 
sible, and then were curved sharply to bring the 
structure to its new position. The work was a 
very interesting one, and though not difficult com- 
pared with many similar operations that have been 
carried out in the United States, it was, we be- 
lieve, the largest of its kind executed in France. 
The unsatisfactory nature of the ground in the 
Champ de Mars rendered great caution necessary. 
The first and second sections were very success- 
fully shifted into their new positions, and it was 
expected that the whole work would be completed 
in a few weeks. But from some cause or other, 
during the operation of joining the two shifted 
sections together, the structure partially collapsed, 
a disaster which will go far to absorb the economy 
that was hoped for. The mishap was ascribed to a cy- 
clone wandering within the boundary of the Champ 
de Mars, but the real cause was probably inexperi- 
ence in this class of work ; insuflicient staging; and 
the bad condition of the ironwork which had been 
left wholly neglected since 1889. Up to the present 
time this is the only contretemps (except strikes) 
that has occurred to check the progress of the Ex- 
hibition works, and this delay will be duly re- 
medied with the co-operation of the French Syn- 
dicat des Forges. In France there exists a suffi- 
ciently close ring of ironmasters, which, by limiting 
output, maintains prices under the shelter of pro- 
tection, and on the pretext of maintaining high 
rates of wages. The organisation works like 
other trusts, at the expense of the consumer, and 
orders are distributed in rotation, so that prompt 
deliveries are very difficult. 

In spite of these and other difficulties, how- 
ever, there appears no doubt not only that the 
completion of the Exhibition is assured, but that 
it will be opened to the public at the date fixed. 
The most serious causes of delay will probably 
be those that attend all such undertakings in con- 
nection with the installation of exhibits. 

The preparations of some of the foreign countries 
that will be represented are already advanced. Italy 
has devoted a grant of 60,0001. to its exhibits ; the 

lans of the Ottoman pavilion are prepared ; the 

ussian Administration 1s particularly active ; Japan 
proposes to spend 120,000/., and will exhibit in 
most of the groups, besides having a national 
pavilion. Siam is already on the ground, and Ice- 
land is preparing a pavilion which will be a curious 
tenth-century reconstruction. 

The French Ministry of Commerce has made 
various conventions with transport companies with 
reference to reduced rates. On French railways all 
objects, except animals, works of art, &c., will 
have a reduction of 25 per cent. in coming to the 
Exhibition, and 75 per cent. in leaving it. For 
animals, full rates will be charged in going, and 
free travel will be given on return. In heavy 
goods—apart from wagons, locomotives, and other 
railway material, the weight of which exceeds 
10 tons—-very favourable rates will be made, 
varying with the weight, dimensions, and char- 
acter of the goods. For sea travel, the Messageries 
Maritimes will give a reduction ‘of 30 per cent. on 
all freight coming from French territory; the 
Messageries Transatlantiques will make a reduc- 
tion of 50 per cent. on all ‘goods for the Exhibi- 
tion. 

In a recent article we dwelt in some detail on the 
decision of the Administration to increase the avail- 
able space for exhibiting by acquiring a portion of 





the Parc de Vincennes on that side of Paris oppo- 
site to the Bois de Boulogne, and 5 or 6 miles” 
from the Champ de Mars. This step has been 
rendered necessary by the insufliciency of the 
space available at the Champ de Mars. It seemed 
apparent, from the date of the inception of the 
Exhibition, that the project to reject everything 
that did not represent the best and highest of 
which art and industry were capable was doomed to 
disappointment, and that a scheme so impracti- 
cable would not stand the test of trial. The 
limited spaces that were available have failed to 
satisfy French and foreign demands, and the un- 
avoidable alternative of establishing the overflow 
at a remote location like Vincennes, is, we fear, 
foredoomed to failure. We believe that few of our 
serious exhibitors who have to choose between 
going to Vincennes and abstaining from exhi- 
biting, will hesitate in their decision. It will 
be preferable not to exhibit at all, than to occupy 
space where little or no good can come to the ex- 
hibitor. 








TRANSATLANTIC PASSENGERS. 

Durina the past year 812 passenger steamers 
entered New York—about 16 per week ; and ac- 
cording to the official return made by the landing 
agent of the port, Mr. William C. Moore, the 
total number of cabin passengers was 80,586, and 
of steerage 219,651, in both instances considerably 
less than in previous years. This is not at all sur- 
prising, as progress of the war detained many 
tourists at home, and checked business inter- 
course. The number of cabin passengers is 
indeed the lowest for many years, and only 
half the total for 1891, but the steerage re- 
turns show an improvement upon the low 
aggregate of the immediately preceding year. 
There has, however, been a decrease of 89 in the 
number of steamers engaged in the passenger ser- 
vice when comparison is made with 1897, but this 
is due mostly to fewer peripatetic emigrant ship 
sailing from Continental ports. The American liners, 
and one or two Hamburg-American steamers, were 
withdrawn for a considerable time, and this in part 
nullified the effect of the decrease in car number of 

engers, so far as the other principal companies 
pe Sacaaat Thus we find that the Cunard, 
White Star, and North-German Lloyd have in- 
creases alike in the cabin and steerage, and 
here it is of some interest to note the average 
number of passengers carried by the larger liners, 
in view, particularly, of the tendency to build still 
larger Transatlantic traders. 

We have only available the average for each line, 
but the Cunard Company, who have usually the 
best mean, have the Campania, Lucania, Umbria, 
and Etruria on the service, and record an average 
of 278 cabin and 341 steerage passengers, together 
619, which is a very good mean result. In 1897 
the cabin average was 249; in 1896, 315; and in 
1895, 336; so that there is a tendency towards 
diminution. The steerage passengers for these 
three years were 285, 363, and 388, and here again 
there has been a decrease. It is not possible to say 
with accuracy that this is directly due to other com- 
petitors, although it is significant that the North 
German Lloyd’s average shows the greatest increase 
of any of the lines. The Kaiser Wilhelm der 
Grosse, with her success in speed and steady 
steaming, has, we believe, had influence; but it 
must be remembered that the fast American liners 
having been withdrawn from the Southampton 
route, many of their clients would seek passage 
with the express steamers of the North German 
Lloyd, and this may explain the decided improve- 
ment, although a careful study of the figures over a 
period of years suggests the fact that speed means 
popularity. In 1897 the North German ships 
carried 112 cabin passengers per ship, and for the 

ast year their total is equal to 158 per ship. The 
White Star steamers, however, still take second 
place with 184 cabin passengers per ship, and 379 
steerage, so that combining the two—cabin and 
steerage—we have 554, against 480 for the North 
German Lloyd Bremen and Southampton service, 
and 619 for. the Cunarders. Some of the Medi- 
terranean lines exceeded this, if numbers alone be 
considered. Thus the Prince Line had 16 sail- 
ings, and took in each ship on an average 849 pas- 
sengers, the highest for a long time, but this in- 
cludes few cabin passengers. The Anchor Line 
ships from the Mediterranean also took 556 per 
ship, the North German Lloyd Genoa steamers 
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623, including 56 cabin passengers ; the Hamburg- 
American Line 519, and the Fabre Line 466. But 
these are practically all emigrant ships. 

In the following Table we give the totals for 
several years : 











, | Number of : | 
Year. Passages. Cabin. Steerage. Total. 
1890 — 144,178 | 371,593 | 515,771 
1891 _ 15C,023 | 445,290 | 595,313 
1892 — 120,991 | (388,486 | 509,477 
1893 975 121,829 364,700 | 486,529 
1894 879 92,561 188,164 | 280,725 
1895 792 93,553 258,560 356 118 
1896 853 99,223 | 262350 351,673 
1897 9uL 90,932 192.004 282,936 
1898 812 80,586 | 219,651 300,237 





It may be noted that the average number of cabin 
passengers per ship is 98, as compared with 100 in 
1897 ; 116 in 1896; 122 in 1895; 105 in 1894; 
and 125 in 1893; but many of the ships carry only 
third-class passengers, so that the ‘‘mean” here 
carries little significance. As regards the steerage 
totals, the average per ship is higher than in the 
previous year, being 270, against 213 ; but in 1896 
it was 296; in 1895, 326; in 1894 it was low—214, 
and in 1893 very high—375. 

We also tabulate the totals for the companies 
separately. The North German Lloyd head the 
list, the figures including both the Bremen and 
Southampton and the independent Mediterranean 
service, but not the Baltimore passengers. If 
these latter be included we have the high total of 
83,016, a fourth being cabin passengers. The 
Bremen steamers, the main line, numbered 101, 
and the Mediterranean steamers 37, while the 
Cunard list includes but 60 arrivals, so that the total 
credited to the Liverpool line is the more remark- 
able, giving, as we have already pointed out, a higher 
average. The Southampton steamers carried 3200 
more cabin and 7700 more steerage passengers than 
in the previous year. The highest number re- 
corded in the decade is 17,768 in the year of 
activity (1892), against 15,794 now, so that the 
company have done exceptionally well. The 
steerage passengers, however, are only half the 
number of the early ’90’s. The Cunard Company 
for several years have ranked first for a single 
weekly service. This year their total is for 60 
steamers 16,692 cabin gassengers, with 20,463 in 
the steerage. When the Campania and Lucania 
were new, their total of cabin passengers averaged 
18,500, and it is a striking fact, too, that when 
the Teutonic and Majestic were new, the White 
Star carried 14,000 cabin passengers against the 
10,332 of the past year; but there has been a 
general decrease since then. 

The White Star total for the past year, with 56 
arrivals at New York, is 228 higher than in 
1897, but in the three years prior to that, even when 
competing with the two fast Cunarders named, the 
total averaged 11,650 cabin passengers. The fluc- 
tuation in steerage passengers in the case of both 
Liverpool Lines have been great. The past year’s 
figures, however, are 3000 higher in the case of the 
Cunard and 1500 better in the case of the White 
Star, than in 1897. The Hamburg - American 

Return of Passengers Landed at New York by 
Principal Companies. 











1898. 1897. | 1896. 

Line. ; A : g a ° 

s E S ¢ ae |¢ 

§ £ s B= 5 

ei ZS 12121213 

+6) n +6) a) 3) n 
North German Lloyd... 17,895 |53,223]|15,196 40,415 |13,555 | 54,180 
Cunard... ae .. 16,692 20,463 |15,196 17,303 /17,999 20 681 
White Star .. 19,332 20,764 |L0 104 19,271) 11,607 | 21,220 
Hamburg-American . 8,496 24,245 /10,866 17,323/16,371 | 44,572 
French... .. «5,208 15,511] 6,044 '14,264/ 6,847 | 17,371 
Anchor (Glasgow) . 5,099'19,765| 6,478 19,372] 6,979 | 24,287 
American... —.. .. 5,087| 5,819!14,443 11,322/16,859 | 12,830 
Red Star (Antwerp) .. 8,881 11,984) 4,493 10,557) 4,750 | 13,517 
Holland-America . 8,365 14,278) 2,871 10,503) 4,350 | 10,809 


Allan-State (Glasgow) .. 1,344 1,128) 1,823 1,050] 2,260| 1,464 
Atlantic Transport (Lon- | | 


don) <s <. ..| 1,872) — 1,820, — _ = 
Thingvalla (Copenhagen) 679 2,661 860 3,201) 986) 5,231 
Prince(Mediterranean)... 241 13,587 ni i190) — | — 
Fabre (Mediterranean) . 7 12,138 22 11,374 21 | 15,831 
Empreza (Lisbon) --| 18, 925, 126' 958) — -- 
Baltic (Stettin) .. | — 681 - 2,227 1,°86 
Portuguese (Oporto) .. {5 667 71; 877 — 
Bordeaux .. ‘- as 4 48 — 802; — | — 


figures include the Southampton and also the 
Mediterranean services, already incidently referred 
to. In the former there were 82 arrivals, in the 
latter eight, almost entirely emigrant steamers. 
The American liners were more patriotically 








and profitably engaged as war cruisers, and 
they had only 35 sailings, so that although 
their total is much below the high level of recent 
years, their average is good, being 144 cabin and 166 
steerage passengers per ship. But in the previous 
year they carried the largest number of cabin yas- 
sengers per ship of any line—272, and no doubt, 
now that the St. Louis, St. Paul, New York, and 
Paris have returned crowned with war honours, they 
will take the old high place in public popularity. 
The French company, notwithstanding untoward 
circumstances, take a good place with 51 ship 
arrivals, although their average is much less than 
with the English companies—103 cabin and 304 
steerage passengers. The Anchor Line of Glasgow 
still take a high place. Their 32 Clyde steamers 
carried on an average 159 cabin passengers and 130 
steerage passengers ; but their 28 Mediterranean 
ships took 19 cabin and 15,588 steerage pas- 
sengers, the latter equal to the high average of 
556 per ship. The Red Star liners’ voyages num- 
bered 54, and the total is about an average, the 
mean per ship being 72 cabin and 222 steerage. 
As to the other companies, it is not necessary to 
particularise, as the comparative figures are given 
in the Table. 





MINING AND RAILWAY COMPANIES 
IN CHINA. 

NotwiTHsTANDING the chaos which, to outsiders, 
seems to prevail in all things pertaining to the 
Government of China, and the difficulty of ascer- 
taining who is really responsible for its official 
enactments, there are evidently forces at work 
which must before long bring about great changes. 
The Tsung-li-Yamen is the apparent centre of 
initiative and legislation, but it is evident that that 
very mysterious body is open to influences from the 
outside which compel it to extend its view beyond 
the Chinese classes and take the advice of those 
who have had some experience of Western ways of 
thought and administration. How far that advice 
is followed, and how far it is mixed with purely 
Chinese ideas, it is of course impossible to say. 
We can only look at the resultant action and judge 
of it on its merits. 

The new regulations which have been preferred 
by the Tsung-li-Yamen for regulating railway and 
mining enterprises will receive special attention at 
the present time, when so many schemes for in- 
dustrial undertakings are in the air. They have 
not yet been promulgated in an Imperial edict, and 
therefore they may be looked upon as feelers which 
have been put forward for the purpose of ascertain- 
ing foreign opinion regarding them, and therefore 
they may be modified before they are put into force. 
In fact, the telegram which has transmitted them 
to this country almost says so, and it, therefore, 
becomes those who are interested in the subject to 
study them carefully, and to cause official influence 
to be brought to bear upon them, to cause them to 
be moulded in such a manner as to make them 
really workable, and calculated to advance the 
interests, not only of those who invest their capital 
in them, but also, what is of more importance, of 
the people of China generally. 

In their present shape some of them seem hope- 
lessly impracticable, and others unnecessary, so 
that they open up many points on which there 
might be long discussions; We must, however, 
take care not to look at the subjects too exclusively 
from a foreigner’s point of view ; we must remember 
that the Chinese have a philosophy of their own, 
which, however absurd it may seem to those who 
consider the matter entirely from a financial point 
of view, must not be overlooked, and in fact ought 
to be respected. A Chinese scholar, who has not 
come in contact with foreigners, and who has not 
been contaminated by official ways, looks upon 
commerce and industry as means to an end, that is 
to the enjoyment of life ; and notwithstanding all 
that has been said to the contrary, there are large 
parts of China peopled by an industrious, happy, 
and contented population. Some of the most 
thoughtful men in China say that while they 
recognise the superiority of Western civilisation, 
especially in the applications of science, and while 
they would welcome their gradual introduction 
into China, they also see the dangers and difii- 
culties of rapid changes. Some of them have 
studied social and economic conditions in Europe, 
and when these are looked at in all their aspects 
they say they are content to try their own civilisa- 
tion, which has in its present form lasted more 





than 2000 years, ora little longer. At least, they 
wish the changes to be brought about without 
sudden dislocations. 

When we study the state of affairs in this 
country in the early days of the industrial revo- 
lution, we dare not say that they are entirely 
wrong ; at least our reflections ought to lead us 
to sympathise to a certain extent with the objects 
of the Chinese, although we may not be able to 
agree with their methods. These remarks may 
seem a digression, but they are necessary in order 
that the Chinese point of view may be under- 
stood. 

Such considerations help to explain the spirit of 
the new regulations, which seem to show that while 
the Chinese official mind has come to recognise 
the necessity for mines and railways, it has re- 
solved that their development shall be gradual; 
and, moreover, that as large a proportion as 
possible of the benefits resulting from such enter- 
prises must be secured for the Chinese them- 
selves. 

Probably, the first point which should be noted 
is that the concessions, which have been won 
through diplomacy, are not to come;under the scope 
of the new regulations. The mines and railways of 
Shantung, Manchuria, and Lungchow, being affected 
by international relations, are not to be allowed to 
form precedents, either for Chinese or foreigners : 
that is to say, that Russia, Germany, and France, 
having obtained more or less exclusive concessions, 
are to be allowed to carry on their work under the 
conditions mentioned in their respective agree- 
ments, but no such exemption appears to be made 
with regard to any spheres where British enterprise 
has secured mining or railway rights. It is to be 
hoped that our representatives will take care that, 
whatever may be done in the future, wherever 
agreements have been made with British syn- 
dicates or companies, that these are respected. 

The regulations state that there are three ways 
in which mines and railways can be managed ; by 
officials, by merchants, and by the two in combina- 
tion. They state that the second is the best, and 
will be encouraged and promoted by the Government 
as much as possible. The officials will do all in their 
power to encourage such enterprises, but will not be 
allowed to conduct them themselves. It is impossible 
to say what may be the result of official action, for 
if it be directed to the encouragement of the start- 
ing of opposition schemes, all of which may be 
done with the ostensible object of promoting in- 
dustry, it may result in the competition causing the 
concerns to fall into the hands of a few who are able 
to influence the officials. In any case, the regula- 
tions seem to indicate the desire to encourage pri- 
vate enterprise, as distinguished from State opera- 
tions. Rewards will be given to Chinese mer- 
chants investing 500,000 taels and upwards in 
mining or railway enterprises, or doing extra good 
work in connection therewith. We presume that 
these rewards will be of the nature of official 
honours, so that in this respect the Chinese are 
following Western methods. 

The fourth regulation is rather an absurd one, 
for it stipulates that railways and mines are to be 
kept quite distinct, and must not be worked in 
combination. If this regulation be carried out 
literally, it may lead to very great inconvenience, 
and may in many cases render the concessions of 
no value. A coal-mining concession is of no value 
without railway or waterway connection with 
markets, and on the other hand a railway may be 
of little use in a district unless the mines are de- 
veloped. Probably all that is meant is that, gene- 
rally speaking, it is better to keep coal-mining and 
railway management separate, although in a new 
country, if the regulation is rigidly enforced, it may 
lead to great inconvenience. ; 

The Chinese authorities are evidently becoming 
alive to the importance of Western education, for 
they stipulate that all mining and railway com- 
panies must provide school instruction, as has 
already been ordered by the Throne. We pre- 
sume that this will include instruction in the 
subjects which are specially required in mining ard 
railway engineering, so that the duty of providing 
technical education for their employés is placed 
upon the companies : an example which might be 
followed with advantage in this country. It will 
be interesting to note how far this stipulation 1s 
carried out in China, and it might be useful if 
foreign capitalists endeavoured to ascertain the 
extent of their liabilities in this matter. —s_ 

The local authorities are asked to inquire into 
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the character and standing of all applicants for con- 
cessions for mines or railways, and if they are found 
reliable the authorities are required to give them 
what assistance they can, although they have no 

wer to grant their petitions, which can only be 
done through the Central Board. It is stipulated 
that all a sanctioned by the Board must 
be commenced within six months of the date of 
sanction, otherwise sanction will be withdrawn, 
unless it can be shown that the delay was un- 
avoidable. Thisis a very proper stipulation, and is 
evidently intended to put a stop to all proposals 
of a merely speculative nature. In all new con- 
cessions every endeavour must be made to have 
the Chinese proportion of the capital as large as 
possible. There must be at least a proportion of 
three-tenths of the shares owned by Chinese. 
When this proportion has been raised, foreigners 
may be invited to buy shares, or foreign money may 
be borrowed. Sanction will not be given in cases 
where all the money employed is foreign. This 
stipulation, if insisted upon, will be a great hin- 
drance to the develupment of industry, for it prac- 
tically places the initiative of all enterprises in the 
hands of the Chinese. The reason for it is probably 
explained by what we have said about Chinese 
ideas on social and economic matters. When it 
is proposed to borrow foreign money, the sanc- 
tion of the Board must first be asked, and it 
is made clear that the Government will accept 
no responsibility in the matter, and should foreign 
merchants enter into private contracts for loans, 
and thereby suffer loss, the Tsung-li-Yamen and 
the Board will not help them to recover their money. 
The security for foreign capital under the proposed 
regulations, in short, does not seem to be very 
tempting. The Government proposes to attempt 
asort of paternal control over the companies, and 
yet it declines to accept any liability. Moreover, 
it stipulates that in order to gree the sovereign 
rights of China, the control of all railway and 
mining companies, irrespective of foreign capital 
concerned, must remain in the hands of the Chinese 
merchants, but the accounts must be opened to the 
inspection of foreign shareholders. The affairs 
and accounts of each company will be examined 
from time to time by the Government Board, either 
by having the books sent to the offices of the Board 
or by deputing an officer to examine them on the 
spot. In case of disputes between companies, or 
any interference with the rights of any company, 
the local authorities must decide the question fairly. 
Appeals may be made against their decision to the 
Government Board. Should disputes arise between 
Chinese and foreign merchants in connection with 
railway or mining enterprises, they must be settled 
by arbitration. The Governments concerned will 
not interfere. 

The proposed regulations are a curious mixture 
of paternal legislation and a wish to do something 
to meet the demands which are arising. The 
authorities recognise that the keen rivalry which is 
taking place among foreign powers over railway 
and mining concessions, and the granting of huge 
monopolies to foreigners, involves not only the 
material interests of the inhabitants of the country, 
but also the Chinese territorial sovereignty. What 
effect the new regulations, if put into force, would 
have on the movements which are going on, and on 
the development of the mining and railway indus- 
tries of the country is a matter of speculation. 
Meantime, it will be well if they are carefully con- 
sidered by all interested in the questions involved. 








THE LAW OF PICKETING. 

We observe that in the opinion of Mr. Ben 
Tillett, who moved a resolution with regard to an 
appeal in ‘Lyons v. Wilkins” at the Trades 
‘Rion Congress, the judgment in that case against 
Picketing is ‘‘more insidious, more dangerous, 
and more powerful than any combination of em- 
ployers, and the most serious blow that has been 
aimed at trade unionists since the recognition of 
their rights in 1871.” At the same meeting it 
was agreed to provide for the costs of an appeal 
to the House of Lords. Before expressing any 
opinion as to the soundness of this view, it is 
important to understand the exact state of the law 
upon the subject of picketing, and then to con- 
ag what changes, if any, were effected in that 

W by the learned judges before whom the above 
7 was argued. 

18 not necessary for our present purpose to 

§° at any length into the hie celta is Sahil 





unions. The statutes which recognised these 
organisations and endowed them with a qualified 
legal status are sufficiently well known. As time 
went on, however, it was found necessary to 
curtail their powers in order to prevent any undue 
interference with the liberty of the subject, and it 
was mainly with this object that the Conspiracy 
and Protection of Property Act was in 1875. 

By Section 7, Sub-Section 4, it is provided that 
‘* Every person who with a view to compel any 
other person to abstain from doing, or to do, any 
act which such other person has a legal right to do, 
or abstain from doing, wrongfully and without legal 
authority . . . (4) Watches or besets the house or 
other place where such other person resides, or 
works, or carries on business, or happens to be on 
the approach to such house or place . . . shall on 
conviction thereof before a court of summary juris- 
diction, or on indictment, be liable either to pay a 
penalty not exceeding 201., or to be imprisoned for 
a term not exceeding three months with or without 
hard labour. Attending at or near the house or 
place where a person resides or works. . . in order 
merely to obtain or communicate information, shall 
not be deemed a watching or besetting within the 
meaning of this section.” In addition to ‘‘ watch- 
ing and besetting,” i.e., picketing, a number of 
other offences are enumerated in the section, which 
might appear to the casual observer to have had 
their origin in this statute. The careful lawyer, 
however, will notice that the section which contains 
them is merely declaratory of the common law. 

In the matchless words of Sir William Erle, 
‘* every person has a right under the law as between 
himself and his fellow subjects, to full freedom in 
disposing of his own capital or his own labour at 
his own will. It follows* that every other person 
is subject to the correlative duty arising therefrom, 
and is prohibited from any obstruction to the fullest 
exercise of this right which can be made compatible 
with the exercise of similar rights by others. Every 
act causing an obstruction to another in the exercise 
of the right comprised within this description, done, 
not in the exercise of the actor’s own right, but for 
the purpose of obstruction, would, if damage should 
be caused thereby to the party obstructed, be a 
violation of this prohibition.” ‘‘ Watching and be- 
setting,” for instance, is, and always has been, a 
nuisance. ‘‘ Violence and intimidation” could 
have been suppressed by an action at law or criminal 
information. The exception, which occurs at the 
end of the above extract from the statute, is of 
great importance, for apparently the sole question 
in the case which now troubles the minds of the 
Trades Union Congress was, ‘* Did the watching and 
besetting which formed the subject of the dispute, 
merely amount to obtaining or communicating infor- 
mation?” If it did there was no offence committed 
—if it did not, then the pickets were unlawful. 
And the fact that they were established at the in- 
stigation of other persons, or that there was an 
agreement to watch and beset makes no difference, 
for by Section 3 of the Act ‘‘ An agreement or com- 
bination by two or more persons to do or procure 
to be done any act in contemplation or furtherance 
of a trade dispute between employers and workmen, 
shall not be indictable as a conspiracy if such act 
committed by one person would not be punishable 
asacrime.” It will be recollected that in 1896 the 
plaintiffs in the case of J. Lyons and Sons v. Wilkins 
sought an interlocutory injunction to restrain the 
defendants from unlawfully and maliciously procur- 
ing, or conspiring to procure, persons to break con- 
tracts with the plaintiffs, and from unlawfully and 
maliciously inducing, or conspiring to induce, 
persons not to enter into contracts with the plain- 
tiffs. The executive committee for whom the de- 
fendants were acting ordered a strike, and the works 
were picketed. The pickets were supplied with cards 
which they were directed to give to men passing.to 
and from the plaintiffs’ works. On these cards 
were printed certain directions and matters in- 
citing the recipient not to work for the plaintiffs. 
We omit the other accusations, which relate to 
intimidation. Mr. Justice North granted an inter- 
locutory injunction, that is to say, an injunction 
which should hold good until the trial, and from 
his order the defendants appealed. The Court of 
Appeal upheld Mr. Justice North’s decision, and, 
finally, Mr. Justice Byrne granted a perpetual in- 
junction at the trial of the action, of which part 
was as follows: ‘‘An injunction to restrain the 
defendants Wilkins and Clarke, their servants or 
agents, from watching or besetting the plaintiffs’ 
works for the purpose of persuading or otherwise 





preventing persons from working for them, or for 
any purpose except merely to obtain or communi- 
cate information.” This was in its turn confirmed 
by the higher tribunal. 

The state of the law at that time, e.g., in 1896, 
with regard to coercion by trade unions cannot be 
more clearly expressed than in the words of the 
Master of the Rolls (then Lord Justice Lindley), 
when he said: ‘‘ Parliament has not yet conferred 
upon trade unions the power to coerce people, and 
to prevent them from working for whomsoever they 
like upon any terms that they like. . . and until 
Parliament confers on trade unions the power of 
saying to people: ‘ You shall not work for those 
who are desirous of employing you upon such terms 
as you and they may mutually agree upon,’ trade 
unions exceed their power when they try to compel 
people not to work except on the terms fixed by the 
unions. I need hardly say that up to the present 
moment no such power as that exists. . . . Trade 
unions have now been recognised up to a certain 
voint as organs for good. They are the only 
means by which workmen can protect themselves 
from tyranny on the part of those who employ 
them ; but the moment they exceed that they 
become tyrants in their turn, they are engines 
for evil, they have no right to prevent any 
man from working upon such terms as he 
chooses.” A little further on in the judgment his 
lordship pointed out that the pickets were not 
stationed near the premises for the ton of com- 
municating information, which is lawful, but, he 
said, ‘‘They are there to put pressure upon 
Messrs. Lyons by persuading people not to enter 
into their employment ; and that is watching and 
besetting within Clause 4.” Kay, L.J., and A. L. 
Smith, L.J., both gave judgment to the like effect, 
and the decision of North, J., was upheld. Letus 
now turn to the judgments which were delivered in 
the same case when the Judges of the Court of Appeal 
were asked to reverse the decision of Mr. Justice 
Byrne, who had granted an injunction restraining 
the defendants from watching and besetting. Refer- 
ring to the decision in Allen v. Flood, Lord 
Justice Chitty said that he was unable to see how 
it affected the present case. It was there decided 
that an act, lawful in itself, is not converted by a 
malicious or bad motive into an unlawful act so as 
to make the doer liable to a civil action. He also 
pointed out—and this is really the ratio decidendi 
of the whole case—that watching and besetting 
done with the view mentioned, were acts in them- 
selves unlawful at common law, and not made 
lawful by the Legislature. Such acts are a nuisance 
at common law, and the section would apply not 
only to trade disputes, but also to the besetting of 
a man’s house with a view to preventing his enter- 
taining a particular set of guests. 

A. L. Smith, L.J., who also heard this appeal, 
and who, be it observed, had considered the case 
upon the previous occasion, was of opinion that 
the judgment in Allen v. Flood had nothing to 
do with the point in issue. It is unnecessary to 
explain at any length that the questions involved 
in that case were totally distinct from those which 
now trouble the minds of the federated society. 
Here we have to deal with and discuss an act 
which, whether it was lawful or not before, was 
expressly made unlawful by an Act of Parliament ; 
in Allen v. Flood the judicial mind was exercised 
to discover whether an action lay at common law 
for inducing a man to do an act, the doing of 
which was perfectly lawful, however it might affect 
the interests of the third party, and as no point 
arose upon the subject of picketing, any views 
expressed by their lordships must be regarded as 
obiter dicta. 








THE SPONTANEOUS IGNITION OF 
CHARCOAL. 

Tue whole subject of a combustion, 
whether in connection with coal cargoes in ships, 
cotton waste in weaving mills, d&c., has a 
attracted attention, though there is still a go 
deal of mystery which remains to be cleared up 
with regard to the conditions underlying these 
phenomena. At the oamgse time we only pro- 
pose to concern ourselves with wood charcoal, a 
substance of rather peculiar physical properties. 
Not the least of these properties is its capacity for 
absorbing gases in varying amounts, and a French 
experimenter found, many years ago, that finely, 
ground charcoal ed in a barrel attained a 
temperature of 75 deg. Cent. after 15 hours, and 
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ignited after 20 hours, the result, no doubt, of 
absorption of oxygen. The absorptive power of 
wood charcoal for gases was first investigated by 
Soussaure, who found that at 12 deg. Cent. and 
724 mean atmospheric pressure, one volume of such 
charcoal absorbed of : 


Ammonia ... Pas Siac bid 90 volumes. 
Sulphurous acid ... we Ses 65 a 
Carbonic acid s, nae a 35 me 
Oxygen... se ae . aD ae 
Nitrogen ... aa sab ian Be ” 
Hydrogen ... #2 , 1.5 “ 


Subsequent figures published by Hunter showed, 
indeed, some variation from the above, but this 
may be taken as duc to the fact that charcoals are 
of varying porosity. 

Nowhere, perhaps, have the idiosyncracies of 
wood charcoal, if we may use the term, come more 
under close observation than in the case of gun- 
powder works, where the material is usually made 
and utilised on the spot. It is now the general 
custom in powder works to carbonise the wood in 
closed iron retorts, and when this process is judged 
to be at an end, the contents of the retorts while 
still hot are raked out as quickly as possible into 
large cylindrical iron boxes, which are immediately 
covered by a lid; here the material remains until 
quite cool. It may be judged from this that the 
powder works authorities recognise the importance 
of the charcoal being allowed to cool in the absence 
of oxygen, a precaution which seems to be a very 
necessary one. Opinion has been divided among 
experts as to whether certain remarkable cases of 
the spontaneous ignition of charcoal were attri- 
butable to simple absorption of oxygen or to the 
formation of a pyrophorus from certain impurities 
originally “ener in the wood. It is not our 
intention, however, to enter into theoretical con- 
siderations, but rather to point out to consumers 
of wood charcoal the precautions advisible to 
obviate, or, at any rate, to minimise the danger 
of spontaneous ignition. That the possibility of 
such an occurrence is recognised, is clear from the 
fact that the railway companies, or, at any rate, 
some of them, have a special rate for lampblack ; 
they also say, in their traffic regulations, that wood 
charcoal is not to be stored in the warehouses, but 
must be left in an open space in the yard. We 
know that cases have occurred where charcoal has 
fired in transit on the railway, and as it has proved 
difficult to assign the exact cause, it is only natural 
that thé carriers should seek to protect them- 
selves to all reasonable extent. In one case 
we know of, the cause of ignition was put 
down to the charcoal being very imperfectly 
burnt, though we do not quite see in this a satis- 
factory explanation. Nor does the supposition 
that moist charcoal is exceptionally dangerous 
seem to be founded on fact, though this opinion is 
held by one railway company at least. When 
speaking of charcoal it must not be overlooked that 
it is frequently found in commerce under the name 
of lampblack, and it is rather an important point 
for carriers to know whether they are taking 
under their charge, lampblack which is charcoal, 
or lampblack which is pure carbon prepared 
by burning the natural gas from oil wells. The 
term lampblack is a very elastic one in several of 
our trades and manufactures, and refers to products 
of varying physical properties, and we have found 
that little care has been taken by those interested 
in the avoidance of spontaneous combustion to dis- 
tinguish between these varieties of carbon. In 
our experience of many years in factories where the 
pure carbon blacks, the vegetable blacks, and the 
charcoal blacks were used, the only cases of spon- 
taneous ignition that have come under our notice 
have been in connection with the charcoal black, and 
although, of course, our experience may not tally 
with that of others, yet we have come to consider 
this last as the only black concerning which any 
anxiety need be felt. Not that such cases of spon- 
taneous ignition are at al: common, for they are few 
and far between, but still they undoubtedly have 
occurred, and of course there is always the possi- 
bility of their repetition. Now, as to the probable 
cause, investigation in each case that has come 
under the writer’s notice has strongly tended to 
show that whenever spontaneous ignition has 
occurred, it has followed the filling of an order 
containing some such expression as ‘‘ Please deliver 
at once ; we are stopped for the material.” Under 
some protest, in one or two cases the stuff which 
the maker recognised was not ready to be sent out, 
was hastily packed and delivered without having 





been allowed to cool thoroughly in the absence of 
air, as described in the case of powder works. 
That it is in the rapid absorption of oxygen when 
cooling that the charcoal acquires its dangerous 
character is, we think, evident from the fact that 
we have not heard of.a case of firing when the 
charcoal has been prepared carefully and kept for 
some time before being sent out from the works. 
From this statement it would certainly seem to be 
to the advantage of the buyer if he places his order 
in good time, and stipulates that the material shall 
remain packed for such and such a time in the 
manufacturers’ works, where any such unwished 
phenomenon as spontaneous combustion will be 
less liable to do material damage to surrounding 
property than if it occurred in a factory contain- 
ing, perhaps, inflammable goods. As regards the 
other blacks occurring in commerce as lampblack, 
as we have said, we have no personal evidence of 
their danger, as the quantity of oil they may pos- 
sibly contain is very small, and the case is very 
different from cotton waste saturated with oil. In 
the case of the pure very light carbon black, danger 
is more likely to be present when the particles get 
into the air and form the explosive atmosphere not 
unknown in colliery roadways and flour-mills, a 
phenomenon which is, of course, of quite a dif- 
ferent nature from that resulting from rapid absorp- 
tion of oxygen. 








NOTES. 

Sgeasoninc Woop py THE Arp oF ELEcTRICITY. 

An electrical process of seasoning wood, which 
promises to be of considerable industrial import- 
ance, has been exhibited at the works of Messrs. 
Johnson and Phillips, Charlton, during the past 
week by the Electric Timber Seasoning and Pre- 
servation Company, of 159, Victoria-street, West- 
minster. The process is based upon the pheno- 
menon of electric capillarity discovered by M. 
Lippmann. Thus the osmotic flow through a 
porous diaphragm is intensified by establishing a 
difference of potential between the two sides of the 
said partition. The electric seasoning of timber is 
accordingly accomplished by placing the wood to be 
treated in a tank containing a solution of boro- 
resinate of soda. The balk rests on a leaden tray, 
connected to the positive terminal of a small 
dynamo, whilst on its upper surface is laid a layer 
of porous material surrounded by a second lead 
plate coupled to the negative terminal of the same 
dynamo. An electromotive force of 110 volts 
is sufficient to promote a rapid interchange of 
the sap and of the resinate solution, and in 
from five to eight hours, depending on the size of 
the timber, this stage of the process is complete, 
the sap being entirely eliminated. Following this 
the timber is treated for another three hours in an 
alum bath, which causes an insoluble alum soap to 
form in the pores of the wood, which is then 
ready for drying. An expenditure of about 3000 
watt-hours is needed for the treatment of 35 
cubic feet of timber. After treatment the timber 
will dry completely in the open air, about fourteen 
days being needed in summer weather, and a couple 
of months in winter. Oven-drying can also be 
used without injuring the wood. Timber is best 
treated in its green state, as the sap is then most 
easily expelled. One great advantage claimed for 
the new system of seasoning is that certain woods 
which at present are used only for firewood, since 
they will not stand seasoning in the ordinary way, 
can thus be rendered available for structural work. 
Amongst the specimens exhibited by the company 
were some of a species of larch, very cominon in 
France, but hitherto quite unusable in carpentry, 
owing to the extent to which shakes developed in 
seasoning. The specimens in question appeared 
perfectly sound, and both heart and sap wood 
could be planed with equal ease and efficiency. 
The process, which is the invention of two French 
engineers, MM. Nodon and Bretonneau, has 
already been worked on a considerable scale at 
Paris, the output of treated timber being 2700 
cubic feet per day. 


CoMMERCIAL EXHIBITIONS. 

Following its usual practice, the Article Club 
held its monthly banquet on Wednesday last, 
Baron de Bush occupying the chair. The subject 
chosen for debate was ‘‘ Commercial Exhibitions,” 
and it was introduced by the chairman in a care- 
fully considered address. Speaking on behalf of 
exhibitors, he said that, frankly, the only induce- 
ment for manufacturers to attend exhibitions is 





advertisement, and that as exhibitors make the 
exhibition, it is only reasonable that their com: 
mercial interests should be properly considered, 
He did not believe that any selective and collec. 
tive method of choosing and arranging exhibits 
could properly safeguard these interests, and 
for this reason he looked forward to the coming 
Paris Exhibition of 1900 with much misgiving, as 
the principles of selection and collectivities had 
been adopted by its organisers. He referred in 
detail to the exhibition of the Article Club which 
is to be held at the Crystal Palace next summer, 
and which, though a ‘‘one-man, one-trade” ex- 
hibition, would, he considered, owing to the high 
standing of the Article Club, be thoroughly re- 
presentative. The management is vested in a 
committee elected from the members of the 
club. Contrary to custom, no debate followed 
the address, because all the speakers of the 
evening were in accord with the chairman. The 
first speaker, Mr. James Dredge, congratulated the 
Article Club on having initiated a new form of 
exhibition management, in which control was vested 
in a body chosen by the exhibitors themselves, 
He expressed the belief that this method would 
become permanent, and would prove invaluable at 
British sections of foreign exhibitions, in co-opera- 
tion with official executive committees. The full 
development of such an organisation might be 
the creation of a British Imperial Exhibition 
in London, where all the arts, industries, sciences, 
and natural resources of the vast Empire could 
be gathered together. No foreign participa- 
tion would be required to make this Exhibi- 
tion the greatest and most impressive that the 
world had ever seen. He shared the chairman’s 
misgivings with regard to the official organisation 


at the forthcoming Paris Exhibition. Among other 


speakers, Mr. Harrison Townsend, in a very 
thoughtful speech, urged a middle course between 
the collective and isolated plans of arranging ex- 
hibits, by which a combination among exhibitors 
would be maintained, securing the advantages of 
both methods. The Hon. Sir Horace Tozer, Agent- 
General for Queensland, deprecated in the strongest 
terms the action of the organisers of the Paris Ex- 
hibition as regards the Australian colonies, and 
which he said would render it impossible for Aus- 
tralasia to be adequately represented at Paris. 


An INTERNATIONAL STANDARD FOR MErRIC 
Screw THREADS. 

The question of an international standard of 
metric screw threads was discussed at a Congress 
which met for the purpose at Zurich last October, 
and as the result of their labours a certain stan- 
dard form of thread and a number of standard 
diameters for bolts were decided on. The form of 
thread adopted is based on the Sellars thread, 
which, it will be remembered, has the shape of an 
equilateral triangle truncated one-eighth its height 
at top and bottom. To insure interchangeability, 
and to reduce the wear on taps and dies, the 
Congress recommended that the bottom of the 
taread should be rounded off by any suitable curve, 
which should not deepen the cut more than an 
amount equal to ;},th the pitch beyond the standard 
Sellars type. e apices of the threads, on the 
contrary, are to be left flat as in the Sellars 
system. The following standard sizes and pitches 
were decided on : 
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Diameter. Pitch. | Diameter. Pitch. 
millimetres millimetres ype — 
— H 125 ee 33 3.5 
1D: os BE 1.5 36 ,, 39 4.0 
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The pitches chosen are, on the whole, somewhat 
finer than the Whitworth standards, though in the 
case of the sizes most used—say between j in. and 
1 in.—the two systems correspond very closely. 

is was to be expected, as the standards adopted 
by Whitworth and Sellars were due to a carefu 
study of the results of many years’ experiences. 
The principal factor in fixing them was the necessity 
of using threads which could be satisfactorily pro- 
duced in cast iron. Where wrought iron or stee 
alone are employed, much finer threads can be sub- 
stituted with advantage ; and thus we find in 
bicycle work }-in. bolts with 30 to 26 threads per 
inch, #-in. bolts with 26 threads, and ,-1n. bolts 
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with 20 threads per inch, sizes which to a certain 
extent are becoming standard in the industry. It 
has long been a disputed point as to whether the 


Sellars or Whitworth thread is the better. From 
a mechanical point of view the sharp corners exist- 
ing in the former are objectionable, but the form 
has certainly the advantage of being more easily 
originated with exactitude. This point had no 
doubt a considerable influence on the decisions of 
the Zurich Congress, as the threads there chosen will 
probably be independently produced in a dozen dif- 
ferent establishments. Nevertheless the superiority 
of the Sellars system in this regard has, perhaps, been 
over-estimated, since, as a of matter fact, Whitworth 
bolts and nuts do interchange satisfactorily the 
world over. Indeed, a 1-in. Sellars’ nut will, in 
practice, fit a Whitworth 1-in. bolt, the toleration 
allowed in ordinary work being sufficient for this. 
On the other hand, taps and dies in the Sellars’ 
system wear more rapidly than the Whitworth, the 
sharp angles being points of weakness. The dif- 
ference is, however, evidently not a serious one, or 
we should not have had American bolt and nut 
makers underselling us in colonial, and, indeed, in 
home markets, as they did last year. 


Tue Economic Postrion IN JAPAN. 


The present economic depression in Japan is 
causing a great amount of discussion on the 
subject, both in public bodies and in journals. 
The most important conclusions on the subject were 
embodied in a memorial to the Government, by 
the Economic Investigation Union (Keizai Kenkyn 
Doshikai) on the remedial steps which are con- 
sidered necessary. The Union suggests the six 
following measures: 1. That the Government 
bonds, amounting to about 70 million yen, sub- 
scribed to the indemnity loan, should be sold in 
the foreign markets and the money realised should 
be applied towards purchasing in the home market 
Government and local bonds and the shares of 
trustworthy companies. 2. The Government should 
allow local and companies’ loans to be raised abroad. 
At the present time, although the law does not 
forbid such loans being floated abroad, the sanction 
of the central authorities is required for such 
cases, and, until quite recently, this sanction has 
always been refused. The memorialists hold that 
in many cases private enterprise has collapsed 
through the want of foreign capital, and they 
suggest that excepting in special cases, the central 
authorities should speedily grant permission to 
applications from local offices and private companies. 
Of course, it would be the duty of the foreign 
capitalists to satisfy themselves regarding the 
security offered. 3. The Government should adopt 
the State ownership of railways as its policy, and 
for that purpose, should conclude contracts with 
private companies owning lines regarded as 
important to the State. 4. It is estimated 
that in the special indemnity account the Gov- 
ernment possesses over 25 million yen in cash 
to be carried forward to the year’s account. This 
sum should be employed in purchasing Government 
bonds. 5. The Government should cause the 
Bank of Japan to effect, to the utmost limit of 
50 million yen, the excess issue of convertible 
notes, for which permission has been accorded, the 
rate of interest for this issue, now 7 per cent., to 
be reduced to 5 per cent. The memorialists argue 
that the volume of the circulation of convertible 
notes, at present amounting to over 170 million yen, 
1s too small, but they point out that this is less by 
more than 60 million yen compared with the 
period immediately succeeding the war, when the 
market did not feel the plethora of currency ; and 
they believe that, taking into account the changed 
conditions, and especially the increase of popula- 
tion, the development of industrial enterprises, the 
advance of the scale of living of the people and so 
forth, the volume of currency may, without produc- 
ing any injurious effect, be inflated to as much as 300 
million yen. They ridicule the idea that such an 
increase of the volume of currency will aggravate 
excessive import of goods, arguing that the recent 
excess of imports over exports is chiefly due to the 
purchase of materials required for the military 
expansion works, of commodities necessary for the 
living of the people, and articles involved in the pro- 
gress of the country and so forth. 6. The Govern- 
ment should cause the Bank of Japan to effect its 
advances more smoothly, while the discounted valua- 
tion of the shares deposited as security should be 
discontinued, the valuation adopted by the Bank 


ing 60 per cent. of the current value. 





MISCELLANEA. 


Depvctine the cost of working the lifts, the running 
expenses on the City and South London Railway now 
amount to about 49 per cent. of the receipts, an excellent 
showing. 

The usual monthly meeting of the Leeds Association 
of Engineers was held on January 26 last, when a paper 
on ‘* Mineral Oils” was read by Mr. Holgate, F.G.N., 
who pointed out that the mere raising of the flash point 
would fail to prevent paraffin- lamp accidents, which 
arose mainly from faulty lamps. 


A section of the Building Trades Exhibition to be held 
at the Agricultural Hail, Islington, from April 26 to 
May 6 next, is to be devoted to road-making methods and 
appliances. This section has been organised by the 
Surveyor and Municipal and County Engineer, and full 
particulars can be obtained on application at the offices 
of that Journal at 24, St. Bride’s-lane, London, E.C. 
Arrangements are, we may add, being made, for the 
reading and discussion of papers dealing with the exhibits. 


At the half-yearly general meeting of the Great 
Eastern Railway Company, held at the Cannon-street 
Hotel on Tuesday last, the chairman announced. that, 
owing to the insistence of the Board of Trade on certain 


provisions as to bridges, level crossings, &c., being inserted | g 


in the a railway orders, in which the company was 
interested, it had been decided not to proceed with the 
work upon such terms which would render the company 
liable for heavy expenditures at any time the Board of 
Trade saw fit to apply the screw. 


A technical class on ‘‘ Cycle Construction” has been 
commenced at the Battersea Polytechnic. The class 
meets every Wednesday evening from 7.30 to 9.30. Ifa 
sufficient number of students join the principal has kindly 
consented to place the valuable testing apparatus at the 
disposal of the class. This is a thing to be tly de- 
sired for the benefit of every rider, for up to the present 
no definite and independent tests of parts and materials 
used in cycle construction have been published. Mr. W. 
Hemingway, A.M.I.C.E., has been appointed lecturer. 


Many surveyors, we have observed, have exaggerated 
ideas as to the accuracy attainable in land phy | It 
is interesting to note, therefore, the actual errors likely 
to occur in surveys made under the best conditions and 
taking every precaution against error. In the measure- 
ment of a base, about 8? miles long, made by the United 
States Coast and Geodetic Survey, the values obtained 
by making the measurement in five different ways differed 
by 8in. The probable error in the measurement of the 
Paris base, about 44 miles long, is about 4 in. These re- 
sults represent about the maximum accuracy attainable, 
taking every possible precaution against error. 


Writing to the Engineering News, Mr. J. F. Ward 
suggests as following plan of estimating the cost of rock 
cuttings. Let the total volume to be excavated be a, 
cubic yards, and the square feet of finished surface in 
sides and bottom be b. Then for open excavation the 
total cost in pence will be about 30a + 100, and the cost 


per yard will be 30a + 10b — ¢ say, For the tunnel the 


a 
cost per yard will be about 2c, and for shafts about 3c. 
Mr. Ward states that his experience has shown this esti- 
mate to come very near the actual cost in many cases. 
The hardness of the rock he finds does not vary the cost 
of the excavation very materially. The factors 30 and 10 
are, of course, based on American practice, and may re- 
quire modification before trying the rule here. 


The use of graphic methods of computing earthwork 
has been strongly advocated in America by the late 
Mr. A. M. Wellington, and in this country by Mr. 
Graham Gribble. o facilitate the work an excellent 
series of diagrams have been page by Mr. A. H. 
Roberts, C.E., and are published by Messrs. R. J. Cook 
and Hammond, of Westminster. By means of these 
diagrams a computer can scale off at once the cubic con- 
tents of a bank or cutting with sloping at any angle. 
For use on sidelong ground, in cases where accuracy is 
desired, a series of supplemental diagrams are added. 
With these very reliable estimates can be made, the 
results closely agreeing with those obtained by the lengthy 
‘‘method of cross-sections.” The diagrams are capitally 
printed on stiff boards, and are accompanied by a descrip- 
tive pamphlet. 


The report of Chief-Constructor Hichborn upon the 
shipbuilding now in progress for the United States Navy 
shows that three battleships will be ready for commission 
within the year, and possibly a fourth. The yon 
and Kentucky, building at Newport News, will probably 
be delivered by July 1, and the Alabama, which is com- 
pleting at Philadelphia, although not authorised until a 
year later, will be ready in the autumn. Her sisters, the 
Illinois and Wisconsin, building at Newport News and 
San Francisco, are not so well advanced. The cruiser 
Albany, launched at Elswick on January 14, will be deli- 
vered — the summer. The destroyers Dahlgren, 
Craven, and Farragut were to be completed on February 1, 
and the torpedo-boats Rowan, Davis, Fox, and Mackenzie 
are also ready. The destroyers Goldsborough and Bailey 
cannot be delivered until later in the year. The sub- 
marine boat Plunger has made‘no progress for months 
back. 


Bridge piers in Canada are subject to one source of 
damage which is quite unknown in this country, viz., that 
from ‘‘shoving” ice. In a r recently before 
the Canadian Society of Civil Engineers, Mr. R. W. 
Leonard relates a case in which a bridge pier weighing 500 
tons, and carrying one end of a 150-ft. span, was pushed 





out of position by the action referred to. The masonry 
which moved was founded upon a timber platform, and, 
allowing for the loss of weight in the submerged position, 
the total weight shifted must have been about 648,700 lb. 
The ice sheet, which caused the damage, was about 3 ft. 
thick. By means of hydraulic jac the pier was 
replaced in its original position without injury, and since 
then has given no further trouble. From the power 
needed to replace the pier, it seems that its coefficient of 
friction on its foundation must have been about .5 to .65, 
so that, taking the lower figure, Mr. Leonard estimates 
me thrust exerted by the ice on “‘shoving” at about 
tons. 


An ingenious device known as an automatic railway is 
in use at the coal hoists of the Calumet and Hecla Copper 
Company, and is described in a paper recently read before 
the American Society of Civil Engineers by Mr. Julian 
Kahn, Jun. The object of the apparatus is to convey 
coal from the hopper of the hoist to the store. Connect- 
ing the hoisting machine and this store is a line of rails © 
inclined at a small ~— towards the store. The car, hav- 
ing been filled from the hopper, runs down this incline 
by gravity, and near the bottom of the descent strikes an 
oak frame lying across the track. Connected with this 
frame is a weighted triangle which is swung upwards 
as the frame is pushed forwards. 'The resistances thus 
called forth bring the car to rest when it is automatically 
umped. The weight then swinging back starts the 
lightened car up the incline again, with sufficient velo- 
city to reach the top, when it is ready to takea fresh 
load and repeats its journey. 


_ The annual dinner of the Yorkshire College Engineer- 
ing Society was held on Saturday evening last at the 
Queen’s Hotel, Leeds. In proposing the toast of the 
Society Mr. Samson Fox complained of the attitude with 
which many workmen ed machinery, stating that 
if the latter was properly worked the men could double, 
their wages. In eg “iw , Mr. Wicksteed, who occupied 
the chair, remarked that Mr. Fox had put his finger on a 
sore spot, but added that since the conclusion of the 
great strike the demand for self-acting machinery had 
very greatly increased, it now being profitable to adopt it 
in establishments where previously fair play could not be 
obtained for it. As showing the great importance of the 
question raised, he refe to the 20 ‘‘ Mogul” engines 
now being built a the Baldwin Company for the Mid- 
land Railway. These engines were to be supplied in 
three m®nths from the date of the order, and would cost 
5007. less than English ones. At the same time the work- 
men producing them took home more pay each week than 
their English competitors. 


Some little time back Mr. J. Duff, H.B.M. Consul at 
Gothenburg, stated in one of his reports that a leading 
importer of machinery at that town, after importing 
British engines for many years, had reluctantly been com- 

lied to goto the Continent for high-class engines, since 

nglish makers, as a rule, would not give any guarantee 
as to steamconsumption. This statement was challenged 
by the British Trade Journal, and the Consul has, in 
reply, forwarded a copy of a letter from Messrs. Calvert 
and Co., the importers in question, supporting their 
original statement. A copy of this letter will appear in 
the next issue of the British Trade Journal. In it 
Messrs. Calvert state that in making the statement 
objected to, they were referring, not to firms like Messrs, 
Hick, Hargreaves, and Co., but to the ‘‘ second row” of 
English makers, which compete on about even terms 
with high-class German builders in price. The latter, 
however, will guarantee a steam consumption of not more 
than 16 1b. of steam per indicated horse-power hour at 
full load, whilst their English competitors refuse to com- 
mit themselves to less than 18 lb., with a 4 per cent. varia- 


tion in speed. 


Quartz-mining in Victoria is now being carried on in a 
very economical manner. The methods of mining the 
stone underground and bringing it to the surface have 
been reduced to a science, and it is probably nowhere 
more economically done than in Victoria. There is much 
room for improvement, though, in the method of milling 
the ore. The half-yearly statements of several of the 

ublic companies, recently issued, give interesting de- 
Stalls, and show what can be done by systematic and 
economical management. Anything [over 3 dwt. to the 
ton would be as comparatively rich. The 
Central Ellesmere crushed for the half-year 6900 tons for 
911 oz. 1 dwt., an average of 2dwt. 15 gr. perton. This gave 
a profit on actual working expenses of 1030/. 17s. 1d. 
The costof treating the stone had been only 6s. 9d. per 
ton, against 7s. ond. the previous half-year. The ‘‘ Thomas 
United,” though their stone ave under 2 dwt. per 
ton, from 4147 tons came out with a profit for the half- 
year of 5107, This company has acquired a good winding 
and crushing plant, and opened up the mine to a depth 
of 130 ft. without making calls. More remarkable figures 
are shown by the Stewart's Extended, which company has 
no battery, and has to cart and pay for crushing. Its 
average was 2 dwt. 7.2 gr. per ton, and on a yield of 
219 oz. 19 dwt. 11 gr. from 2778 tons, a profit of 341. 3s. 7d. 
was obtained. The Stewart’s United, which in mber 
declared a dividend absorbing 300/., had an average of less 
than 2 dwt. per ton for the half-year’s work, 4881 tons 
being treated for 4764 0z. This company has paid nine 
dividends on crushing stuff averaging all through con- 
siderably under 3 dwt. per ton. When we consider that 
the mills at which the stone is crushed are far from 
up to date, and contain neither rock breakers nor self- 
feeders, it must be admitted that the work is carried out 
in a very economical manner, and that when the many 
other bodies of low e are known to exist in Victoria 
are worked in a similar systematic manner, the yield of 
gold will again head the list of gold-producing colonies, 





156 





ENGINEERING. 


[FEs. 3, 1899. 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 27. 

Tue American iron trade is quiet as far as sales go, 
but there is much commotion. It is partly due to 
the prompt absorption of all the pig iron made. The 
volume of spring business is uncertain, and there is a 
possibility that more iron will be asked for to cover 
summer and autumn requirements than can be filled 
by eV? or prospective furnace capacity. One un- 
settling factor just now is the large demands made 
by Western agricultural implement dealers. Another 
is the requirements made urgent by the placing of large 
orders for freight cars. Last week’s orders were for 
3000 cars, and there are negotiations pending for 20,000 
more. Then figures are being asked for on a great 
deal of bridge-work, terminal railroad work, and for 
large engineering requirements. It is such spurts as 
this that makes the most conservative ask what are 
the reasonable probabilities. Many makers of pig 
iron are refusing to book orders when they know their 
customers do not really need the iron now. They 
desire to be in position to meet an actual demand 
when it does come. There is much business offered at 
plate mills which is not accepted, some of it in- 
volving temporary delay in work. One week’s busi- 
ness is much like another, except that demand is more 
urgent. Pipes, tubes-sheets, merchant bars, and 
merchant steel are all strong, and the withdrawal of 
quotations by some of the larger manufacturers indi- 
cates higher quotations. Merchant pipe orders are 
‘submitted this week for June delivery. Rails are 
14 dols. Billets have moved up a little. The metals 
are all advancing, and the advances “apart to be per- 
manent. Every week brings to light fresh evidences 
of increasing industrial activity. 








Conco Rattway.—The number of locomotives in use 
upon the Congo Railway at the close of June, 1898, was 
56. The corresponding number in use at the close of 
June, 1897, was 39. The number of passenger carriages 
in use was 16 and 6 respectively; and the number of 
trucks of all kinds in use was 251 and 223 respectively. 





PrrsonaL.—The first ordinary meeting of the Woven 
Leather Machine Belting Company, Limited, took place 
on January 26. Offices have been taken at Leadenhall 
House, and the Birkenhead Forge, Birkenhead, has been 
taken for the manufactory.—Mr. F. J. Pilcher having 
ceased to represent the British Corporation Registry as 
non-exclusive surveyor for the Port of Liverpool, the 
committee of that registry have appointed Mr. C. B. 
Nichols, from the staff of the head office in Glasgow, as 
exclusive ship and engine surveyor of the society for 
Liverpool, with office at Drury Buildings, 21 and 23, 
Water-street. Mr. Nichols took up his duties at the 
new office on February 1; the telegraphic address being 
‘*Seaworthy, Liverpool,” and the National Telephone 
No. 7431.—The Committee of the British Corporation 
for the Survey and Registry of Shipping have appointed 
Mr. George A. Nicol, formerly assistant superintendant 
to the Clan Line, and Mr. Ernest Elvidge, from the 
Thames Iron Works, as exclusive surveyors at the head 
office of the Registry in Glasgow. 





CaTALoauEs.-——-The Brush Electrical Engineering Com- 
pany, of 49, Queen Victoria-street, E.C., have issued a 
very neatly arranged pamphlet on the Universal engine. 
The tems Ary which contains many excellently printed 
illustrations, describes clearly the construction of these 
engines and gives many hints on their erection and work- 
ing.—Messrs. Pierson and Co., of 124, Fenchurch-street, 
London, E.C., have sent us a copy of their new illus- 
trated catalogue of constructional steel and iron work, 
including a section list of I-beams, plate and box girders. — 
The Trinidad Lake Asphalte Paving Company, Limited, 
of the Britannia Works, Fulham, London, 8.W., have 

ublished a pamphlet in which several claims are put 
orward for the option of Trinidad asphalte in place of 
the rock asphalte now most generally adopted for paving 
purposes, in the first place, it is asserted that the aggre- 
gate of Trinidad asphaltes being sand the pavement is less 
slippery, whilst, secondly, it is further pointed out that 
this material is emu: | within the Empire, and contri- 
butes substantially to the resources of the Government 
of Trinidad, there being a tax of 6s. 8d. on each ton ex- 
—— far as we are aware, no section list issued by 
3ritish rolling mills can vie, in the completeness of the 
information afforded, with that issued under the title, 
‘*Steel in Construction,” by the Pencoyd Iron Works, 
Philadelphia, U.S.A. Thus, taking the case of I-beams, 
the dimensions given include extreme height, weight, 
area, width of flange, thickness of flange at junction with 
web, thickness of flange at edge, standard distance 
between rivet holes (if any, in flange, thickness of web at 
rivet holes, and finally clear height of web in the straight, 
viz., between ends of fillevs. Equally complete dimen- 
sions are en of channels. Very full particulars are 
given of the other sections, which include many un- 
usual sha The tables of strength are also ver 
elaborate, Moth safe load and deflection being tabulated, 
together with the greatest distance which it is possible to 
space the beams for spans of given length for floor loads 
of different intensities. The usefulness of these tables is 
further enhanced by a series of excellent notes on the 
physical properties of steel, and hints on constructional 
matters drawn up by Mr. James Christie, whose name is 
sufficient guarantee as to the value of the same. All the 
tables in the book relate to steel shapes only, as iron is, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


DEcEMBER, 1898. JaNvuARY, 1899, 


NovEMBER, 1898, 
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Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 

case of hematite, Scotch, and Cleveland iron, and ll. inall other cases. The price of. quicksilver is 

oa bottle, the contents of which vary in weight from 70 lb. to 80 Ib. The metal prices are per ton. 
eavy steel rails are to Middlesbrough quotations. 











tables relate to the strength of struts, of which many | neatly got up volume describing the origin and progress 
standard t pes have been prepared by the compiler. In| of their ior Amongst the most amening of the 
many of these built-up sections, the proportions are such | numerous engravings with which the book is illustrated 
that the strut is equally strong in all directions.—The | are photographic reproductions of some of the earliest 
firm of Messrs. Henschel and Sohn, of Cassel, have just | drawings made in the office of the firm, dating in certain 
completed the 5000th locomotive built in their works, | instances back to 1800. - 


we learn, no longer rolled by the company. Many of the | and in commemoration of the event have published 4 
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FOUR-SPINDLE ELECTRIC RAILWAY MOTOR BORING MACHINE. 


CONSTRUCTED BY THE NEWTON MACHINE-TOOL WORKS, PHILADELPHIA. 


wo 
__—_, 
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Tue magnitude of the [industries connected with 
electric street railroads in America is evidenced by 
the special machines which have been designed to pro- 
duce the various parts in an economical manner. As 
an example of these, we illustrate above a four-spindle 
railway motor boring machine, constructed by the 
Newton Machine-Tool Works, of 24th and Vine- 
streets, Philadelphia. In this machine the spindles 
are 6 in. in diameter, and the other parts in propor- 
tion. The spindles of the machine are adjustable, so 
that different-sized frames can be bored in the same 
machine. Each pair of spindles is driven with one 
cone at the end of the machine, each spindle being 
clutched on the back of the sommeibedd, and being 
independent both in driving and in feeding. The 
spindles are driven by triple-thread phosphor-bronze 
wormwheels and hardened steel worms. A motor 
frame, with its jig, is shown in the machine, which is 
evidently capable of dealing with many other kinds of 
articles beuides this. 








INDUSTRIAL NOTES. 

Tue Railway Review, and a London daily, whose 
attitude on labour questions would almost seem to be, 
“Labour, right or wrong,” have been trying to scare 
trade unionists with the cry of ‘‘ unionism in danger,” 
the allegation being thata big attempt was about to be 
made for crushing trade unions. With curious singu- 
larity the two unions to be first attacked were the 
Plasterers, and the Boilermakers! Why the Boiler- 
makers? In the engineering dispute most people 
thought that the Boilermakers and Iron Shipbuilders’ 
Society behaved very well, although the London daily 
referred to, and some of the labour leaders, roundly 
accused Mr. R. Knight of being rather a masters’ man 
than a trade union leader. sides which, of late 
years, the Boilermakers’ Union and the employers in 
that branch of trade have got on very well together, 
even to the extent of bandying compliments as regards 
demands and concessions, and especially with respect 
to the amiable negotiations which have taken place 
between the parties. But sober-minded labour leaders, 
who know anything of industrial history, pay little 
attention to such rumours ; only the newer men drink 
them in. There was a moment, 30 years ago, when 
such a design was contemplated, the attempt bein, 
foreshadowed in the speeches of the Movers an 
Seconders of the Address in both Houses of Parlia- 
ment in 1867, just after the disclosures at Sheffield, 
Manchester, and Nottingham ; but instead of a measure 
declaring trades unions unlawful being passed, the 
first step towards legalising them was taken by an Act 
protecting their funds, followed by the Trade Union 
Act in 1871. Employers know that trade unions can- 
not be crushed, and they disclaim any intention of 
attempting it. The committee of the Engineering Em- 
ployers’ Federation have formally declared that the 
allegations are erroneous and entirely without founda- 
tion, in so far as they are concerned, and that no such 
circular as that mentioned was issued on Sep- 
tember 20, 1898, or at any other date. They also 
deny that the rules said to be quoted have any exist- 
ence—they are entirely unknown to the federation. 
The contradiction is specific and was well-timed on the 
eve of the Manchester Congress. 





Changes of trade union secretaries by resignation, 
defeat, or dismissal have been so frequent during the 
last few years that only a passing notice is usually 
sufficient to record the fact. The resignation of Mr. 
Robert Knight, J.P., for 28 years general. secretary 
of the Boilermakers and Iron Shipbuilders’ Society, 





deserves more than a mere formal record of the fact. 
The general secretary of a trade union is its principal 
official, mainly responsible for the policy as well as 
the administration of the society’s affairs. Mr. Knight 
is one of the very few remaining secretaries who re- 

resent what is now termed the old trade unionism. 

e was in harness when William Newton and William 
Allan were representive men in the Amalgamated 
Society of Engineers, Daniel Guile in the Ironfounders’, 
John Kane in the Ironworkers’, George Odger in the 
Shoemakers’, Robert Applegarth in the Carpenters’, 
and Alexander Macdonald in the Miners’. Those men 
were bold and fearless, and were not afraid to resist 
their own members when they adopted a wron 
policy, or sought to enforce unfair demands. O 
course they had their difficulties, but they did not 
shirk their responsibilities. Robert Knight is of the 
same class, and he has had the good fortune to secure 
the respect of the employers and yet retain the confi- 
dence of his own members, as did the late William 
Crawford, of the Durham Miners. Mr. Knight is 
nearly the last of the old officials—‘‘ old fogies,” they 
are called by the newer men. Thomas Burt, H. R. 
King, and one or two others less known, are the only 
survivors of the old school who are still in harness. 
Mr. Knight is a man of high character and ex- 
emplary life, much respected in the city of Newcastle, 
where he has so long resided. He is the author of an 
excellent work on boilermaking, for what he desired 
was that the members of his society should be com- 
petent workmen. While a stern upholder of the 
rights of his class, he always sought to enforce the 
rights of employers. He was ever the advocate of 
conciliation, and was not sparing in his condemnation 
of wilful and unnecessary loss of time, entailing loss 
on employers. Under his management the societ 
rose to a high position, standing among the first half- 
dozen in numerical strength, in wealth, and in the 
scale of benefits paid to members. He well deserves 
the rest he seeks after all his labours. 





The Trades Union Congress, specially convened to 
deal with and decide upon a federation of the trades, 
met in Manchester on Tuesday in last week, January 
24. The idea of federation—or, as it used to be 
called, ‘‘ amalgamation” or ‘‘ consolidation ”—of the 
trades, is by no means new. ‘The first attempt tocon- 
stitute some such federation was in 1830, when the 
‘* National Association for the Protection of Labour ” 
was formed, but it barely existed two years. In 1833 
the ‘‘Grand National Consolidated Trades Union” 
was established, which body published a trade union 
newspaper, the Pioneer. It was this association which 
took up the case of the Dorchester Labourers ; a grand 

rocession of some 50,000 persons was formed in the 
White Conduit Fields, to proceed to Whitehall to 
present the petition for their release, the men being 
subsequently ‘‘ pardoned,” though some of them never 
heard of such pardon for years, for they were hurried 
off to Botany Bay, and delivered over to masters far 
up country, away from the then-known ports. That 
body also dwindled away, and collapsed after a couple 
of years. This was succeeded by the ‘‘ National Asso- 
ciation of United Trades ” in 1845, but after a time it 
ceased to carry any influence, but was kept alive until 
1867 in the interests of conciliation. To that body we 
owe the Conciliation Act of Lord St. Leonards. In 
1866 the United Kingdom Alliance of Organised 
Trades was constituted at Sheffield, but it was prac- 
tically killed by the disclosures made before the Royal 
Commission of outrages at Sheffield and elsewhere. 
All those attempts were failures—one might say 
miserable failures. Trade unionism grew, but federa- 








tions died a natural death. Since 1868 the Trades 
Union Congress has occupied the position of a loose 
kind of federation, but with no power to do anything 
by way of interference with labour — seldom 
even collecting money for those on strike or locked 
out. This has been left to the trades involved and to 
the trades councils in the various districts. So far 
federation has: made little headway, although the sub- 
ject has been discussed by the Trades Con for 
30 years, ever since the first meeting in Manchester at 
Easter in 1868. 

The Federation Congress got through its work much 
more expeditiously than was expected. On the first 
day it agreed to the name—General Federation of 
Trades Unions—and to what may be called the pre- 
amble. Its objects: To uphold the rights of com- 
bination, improve the general position and status of 
labour, the consolidation of labour as a whole, and to 
secure unity of action among all the trades federated. 
The second part was to promote industrial peace— 
by conciliation, mediation, and reference, or by per- 
manent boards to prevent strikes and lock-outs, or 
disputes between trades or organisations. Thirdly, 
to establish a general fund for mutual assistance and 
support. Very little will be said against the objects, 
even by employers. The tug of war will come when 
those objects are tested by the mode in which they are 
applied. They were not agreed to without some 
opposition, and at times heated discussion, but the 
agreement was closer than was expected. The con- 
stitution of the General Council came next, when it 
was decided that the delegates were to be chosen from 
societies thus—10,000 members or less, one delegate ; 
from 10,000 to 25,000, two delegates; 25,000 to 
50,000, three delegates; over 50,000 members, four 
delegates. The qualification for councilmen was to 
be the same as for delegates to the Trades Congress. 
It was decided that the management committee shall 
consist of fifteen members to be elected by the general 
Council annually, six of whom will be “ officers,” 
viz. : Chairman, vice-chairman, secretary, treasurer, 
and two trustees. Each society is to pay an entrance 
fee of 4d. per member ; the contributions are to be 6d. 
per member per quarter on the — scale, and 3d. 
per member on the lower scale, on 90 per cent. of the 
total membership, but a special contribution may be 
called for by vote of the federation. The benefits are 
to be 5s. per week on the higher scale and 2s, 6d. per 
week on the lower scale in case of a dispute. At the 
end of eight weeks the position is to be considered by 
the sar gy committee, no dispute pay to be 
given until after the first week. 

The foregoing is a brief synopsis of the constitution 
of the General Federation of Trades Unions, after 
attempts to form such a federation extending over 
60 years. Of course, it is only on paper as yet. 
The real test of zeal will come when the various 
unions are called upon to vote supplies, but, after all 
the fuss made about federation, and the energies 
expended in bringing it about, there ought not to be 
any reluctance to vote the means to carry out its 
objects. A note or two of discordance has already 
been heard, to the effect that the delegates at Congress 
had not the power to bind the unions they repre- 
sented ; but this discordant note may only have come 
from disappointed men. On the whole, the proposals 
embodied in the constitution make for peace. The 
power given to the Management Committee to review 
the position after a dispute of eight. weeks’ duration 
is a most conservative measure. Had it been applied 
to the. Quarrymen’s strike, the South Wales Miners’ 
strike, or to the Engineering dispute, the probabilities 





are that each would.have ended very much earlier 
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than it did. Everything will depend upon the 
character of the men elected on that committee. 
Knowledge, tact, prudence, and firmness will be 
required to deal with masses of men who feel that 
they are in the right, and that they are entitled to 
pecuniary support from the federation. The union, 
too, involved in the dispute, might think itself justi- 
fied in carrying on the strike. But loyalty will come 
in. The pressure of the other unions in the federa- 
tion will be exercised and felt, and consequently, a 
whisper of a desire to end the dispute will have some 
effect. The federation disclaims any aggressive 
movement. Its promoters, backed up by some sym- 
athisers, think that federation was called for by the 
lodusattone of employers. That, of course, is not 
historically correct. Employers’ federations were 
called into existence after, not before, the consolida- 
tions, amalgamations, and federations of recent years. 
But, after all, that is a small point comparatively. 





The Plasterers’ dispute, it is feared, may develop 
into a severe struggle, for a number of the men re- 
pudiate any giving way. Still there has been manifest 
a strong feeling in favour of abandoning the strike, in 
so far as the question of foremen is concerned, and 
after some dodging it was resolved to ballot the 
members on that question. Not, it would appear, 
with any hearty approval on the part of the leaders. 
An endeavour was made to mix up that question with 
others as to piecework and other conditions of labour, 
but the vote was decided to be taken. The meeting 
of the men was private, and so anxious were they to 
keep its proceedings secret that the reporter of their 
favourite per was practically ejected from the 
precincts of the hall. All this secrecy is useless—there 
can be no secrets in a multitude. Subsequently the 
employers held a meeting, that also was private, but 
the officials reported generally the purport of the 
business. The tone of the meeting was ‘‘ resistance 
to the recent arrogant and aggressive policy of the 
plasterers, which was past all endurance,” for which 
purpose a large special fund was instituted for dealing 
with the situation. The reason for this ‘‘ arrogant 
and aggressive policy” seems to be explained by a 
statement of the secretary of the men’s union—plas- 
terers are so scarce that men cannot be obtained ; 
their wages have gone up spontaneously 2d. per hour, 
and in some cases a bonus of 2s. 6d. is given to men 
who work a full week. Prosperity kills almost as 
often as adversity, and the Plasterers’ Union seems 
to be in a fair way of becoming another example of 
that truth. The building trades have, for a long 
time, been exceptionally busy, and new projects in- 
dicate that a further spell of good trade is in store for 
them. But a stoppage might throw all things into 
disorder, a other branches of labour as well 
as the plasterers. Moderation and prudence by trade 
unions are as essential as by armies in the case of 
war, for rashness has turned great victories into disas- 
trous defeats. A false position must be abandoned, 
and then other reasonable demands can be calmly 
considered. 

The latest information as regards the Plasterers’ 
dispute is that the master builders intimate an ulti- 
matum which deals with other matters than the ques- 
tion of compelling foremen to belong to the union. 
If those questions are raised the plasterers have them- 
selves to blame. They ought to remember the homely 
adage—let sleeping dogs lie. If they are rudely dis- 
turbed the disturber must not complain if they bark, 
snarl, and bite. The worst of it is that the dispute, if 
pushed to a struggle, will disorganise the major por- 
tion of the building trades of London, and thereby 
become a calamity to thousands of men who had no 
lot or part in the original dispute, and who, perhaps, 
condemned it. 





The engineering trade throughout Lancashire con- 
tinues busy for the most part, though the trade 
union reports prefer to say that it is moderate. 
In the Manchester and Salford district, in branches of 
unions having 21,285 members, 728, or 3.4 per cent., 
were reported to be unemployed, and looking down 
the list of members on donation in the report of 
the Amalgamated Society of Engineers, we find that 
in some 28 branches from two to 22 were on donation 
at that date. It would appear that the late dispute so 
dislocated industry that some have not yet been able 
to find their old places since the re-start. Ironfounders, 
machine workers, brassfounders and finishers, braziers, 
and sheet-metal workers report trade as busy, the 
other branches as only moderate. In the Oldham dis- 
trict engineers, irongrinders, plate and machine 
moulders, and tinplate workers report trade as only 
moderate, ironfounders and boilermakers as fair ; tool- 
makers, pattern-makers, gas-meter makers, and iron- 
founders as good ; cycle makers as slack. Here also 
many engineers are on donation benefit, the lowest 
number in any branch being seven, the highest 31. In 
the Bolton district the engineering firms are busy, but 
here also many are on donation in all the branches. In 
Bury, Chorley, Wigan, Ince, Hindley and district the 





ironworkers are ‘said to be moderately well eopores. 
The engineering and allied trades, and also the iron 
trades, are busy in the Blackburn and can dis- 
tricts, —a workers in the machine-shops. In the 
Liverpool district engineers, boilermakers, and iron 
shipbuilders report trade as fairly good; pattern- 
makers, turners, and fitters, ironfounders, drillers, 
iron and steel dressers, brassfounders, and hammer- 
men state that trade is good. In the Barrow district 
trade has been good generally in nearly all branches. 
Those reports compiled from trade union branch 
secretaries would seem to indicate that the engineer- 
ing and allied industries are not quite so busy as 
generally supposed, but the chief office reports in most 
cases show up another side, and complain that there 
is some malingering. 





Trade continues to be brisk throughout the Wolver- 
— district, and the prices of all classes of iron 
are fully maintained. Pig iron is particularly strong, 
smelters having for the most part sold the bulk of 
their possible output for the next three months, while 
stocks are unusually low. Forge and foundry iron are 
both dearer than they were, and further advances are 
asked for early deliveries. In the finished-iron trade 
makers of best bars have secured some heavy orders 
on the present basis of 8/. per ton, with the usual 
extras for special brands. Merchant iron and un- 
marked bars sell freely at the advanced rates, and it 
is expected that both crude and.finished material will 
be further advanced if the American supplies of pig 
iron cease ; already they are in more limited quanti- 
ties. Galvanisers continue to be very busy on roofing 
sheets for export purposes, and makers of common 
black sheets are being benefited both in demand and 
price. The steel ra is very busy, and prices are 
well maintained. The position and the outlook are 
good for crude and finished material all round. The 
latest Board of Trade returns support this view, em- 

loyment being good in South Staffordshire, East 
orcestershire, and Shropshire. Employment has 
been also age with engineers, ironmoulders, smiths, 
boiler, tank, and gasholder makers, and bridge and 
girder constructors. A further improvement is also 
reported in the cycle trades. Employment has been 
good at Coalbrookdale and Madeley, but the malleable 
ironworkers at Walsall have been quiet. In the hard- 
ware branches there is some variation. Makers of 
tubes, nuts, and bolts, axles, springs, and coach iron- 
work, iron fences and hurdles, builders’ ironmongery, 
locks and keys, and some other commodities, are busy ; 
makers of edge tools, hoes, malleable nails, hinges, 
electrical castings, hollow ware and black castings, 
and tinplate workers report things as moderate; 
while with brassworkers, makers of spring traps, 
latches, and cut nails trade is quiet. Chainmakers 
and ironplate workers are well employed. Ina few 
cases only is trade reported to be slack. 


In the Birmingham district the scarcity and dear- 
ness of pig iron are being felt, and prices of other 
material are stronger in consequence. Generally 
employment is good in the city and district. In 
branches of unions with 19,955 members only 374, or 
1.9 per cent., are returned as unemployed, which is 
just a shade increase over the previous month’s returns. 
As regards the engineering trades, the nine branch 
secretaries’ returns state that employment is good in 
two sections, moderate in eight, and bad in one, the 
total number of members on donation benefit being 32. 
Smiths and strikers, pattern-makers, and ironfounders 
report employment as good, toolmakers as moderate, 
the cycle trades as having decidedly improved. The 
motor car industry is also fairly good. Employment 
is good at West Bromwich, and at Coventry and Red- 
ditch moderate. On the whole, all these and cognate 
branches are fairly employed. The brassworkers report 
employment as good ; brass and copper-wire drawers 
as moderate; fender-makers and firebrass-makers as 
brisk. In Dudley the fender trade has improved. Bed- 


stead workers report trade as quiet, gunmakers as show- | al] 


ing no improvement. Tinplate workers are fairly em- 
ployed, ironplate workers and file-cutters only mode- 
rately so. A number of the smaller trades, both light 
and heavy, report trade as good, a few as fair, two 
as quiet. Spring-makers and hollow-ware workers 
are fairly well employed. Jewellers, silversmiths, 
and electro-plate workers, Britannia metal workers, 
and plate-glass bevellers, are good or moderate, but in 
one case not so brisk as usual, The railway and 
wagon srs ad are well employed, but coachbuilding 
has somewhat declined. Taking the whole district, 
and including its many and various industries, the 
position is fairly good, and the prospects are most 
encouraging. No serious labour disputes exist, or are 
threatening either in this, the Wolverhampton, dis- 
trict, or in the outlying districts, so far as can be dis- 
cerned at the present time. Good wages and constant 
employment has brought moderate contentment to all. 


The Coal Conciliation Board met at the Westminster 
Palace Hotel on Friday last to discuss the application 
of the federated miners for an advance in wages of 








74 per cent. The matter was under consideration 
for a considerable time, when the meeting was in- 
formally adjourned until February 10. Thanks were 
given to Lord James of Hereford for consenting to act 
as chairman of the board. Mr. W. Abraham, M.P., 
the ‘‘ Mabon ” of the South Wales miners, sat for the 
first time at the board, but took no part in the dis. 
cussion, 

The accountant’s report on the state of the iron 
trade, presented to the North of England Conciliation 
Board on Friday last, shows that the average price for 
rails, plates, plates, bars, and angles was 5/. 9s. 11d. 
per ton, as compared with 5/. 6s. 5d. at the last 
ascertainment; this gives an advance of 24 per cent. 
to the men, making a total advance of 5 per cent, 
within twelve months. 





The Trades Congress at. Manchester decided to carry 
the appeal in the picketing case to the House of Lords, 
It is an expensive proceeding, but it seems to be the 
only way in which to arrive at a definite result in con- 
struing an Act of Parliament. The ultimate authority 
is a section of the Chamber which finally sed the 
measure into law, but intention finds little place in 
the final decision—it rests with the terms of the Act, 
not its original intention. 








THE PHYSICAL SOCIETY. 

At the ordinary meeting of this society, held on 
January 27, Mr. G. Griffith, M.A., Vice-President, in 
the chair, a mathematical paper was read by Dr. E. H. 
Barton on “ The Equivalent Resistance and Inductance 
of a Wire to an Oscillatory Discharge.” Maxwell's treat- 
ment of the self-induction of cylindrical conductors was 
extended by Lord Rayleigh, in an article published in the 
Philosophical Magazine for May, 1886, to alternate cur- 
rents that follow the harmonic law at constant amplitude, 
Dr. Barton now modifies the analysis, and further extends 
it to include the decaying periodic currents obtained in 
discharging a condenser, and to the case of damped 
trains of high-frequenc ,, Viz., to Hertz waves in general. 


The theoretical value (** /R’) for the ratio of equivalent 
resistances to waves, respectively with and without 
damping, agrees very well with Mr. Barton’s experi- 
mental results. 

Mr. Oliver Heaviside, in a communication (here 
abstracted), said that he had, by another method of 
mathematical analysis, arrived at the same value as 


Mr. Barton, for (R /R’). In addition to the causes 
hitherto suggested as affecting the attenuation factor, it 
was possible that the conductivity of the wires to vibra- 
tions millions per second, might be less than with steady 
currents, and that the voltage at the beginning of the 
wave-train might be large enough to cause some leakage. 
Both resistance and inductance become infinite with 
infinite damping, and they differ somewhat from the 
corresponding quantities for undamped waves. ; 
Mr. Rollo Appleyard then described va Hao experi- 
ments upon dephlegmators, in which he has attempted 
to replace the platinum gauge valves of the ordinary 
fractionating tubes by bends in the tubes. The general 
form of the apparatus consists in a series of elongated 
bulbs, the top of each being connected to the bottom of 
the one above it by a horizontal S-sha tube. The 
vapour condensed in any intermediate bulb falls back 
into the preceding S-bend. The first portions of the 
distillate are thus returned to the boiling flask, leaving a 
little at each bend to act as a wash for the ascen“ing vapour. 
At the early stage of distillation, the bulbs and bends 
behave as noes but itis found that at the later stages 
certain of the bulbs become completely filled with liquid 
sustained by the upward pressure of the vapour, and unless 
the heating is very carefully managed ‘‘geyser ” actions 
will take place. Some arrangement of overflow tubes is 
therefore required for the bul Mr. Appleyard also ex- 
hibited (2) a temperature tell-tale, to be-used in connection 
with vats and for other pu where an alarm is to be 
sounded by making electric contact when temperature 
rises or falls beyond certain limits. A J-shaped glass 
has its short limb sealed and its long limit —_ Water 
or other suitable liquid is poured in, completely filling 
the short limb. Mercury is then made to displace nearly 
the water in the short limb; the surplus water in the 
long limb is removed by a pipette, and mercury is also 
adjusted to a convenient level. Two platinum contact 
wires are sealed into the glass at a short distance above 
the free surface of mercury in the long limb. The tube 
may be 3 in. in diameter, with a age limb of 5 in. and a 
short limb of 24in. The quantity of mercury in the tu 
is generally arranged so that at temperatures below the 
boiling point of the contained liquid, the mercury level 
is lowest in the long limb. In this case, if the tempera- 
ture is raised to the boiling point of the contained liquid, 
the mercury assumes approximately a common level in 
both limbs, for at the boiling point of the liquid, under 
these conditions, the vapour ure is equal to the 
barometric pressure. Hence, the liquid and the mercury 
are not spurted out. . 
Mr. Whopple said that when working with an ordi- 
nary thermometer tube, the contacts were inefficient 
owing to oxidation. Moreover, the mercury column 
broke up, and in some cases mercury clung to the contact 
wire. He asked if these difficulties occurred in Mr. Apple- 
yard’s — $ 
Mr. Watson suggested that in some cases the long limb 
might with advantage be closed. With regard to the 


i 
dephlegmator, he thought that the bends should each 
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be duplicated by a short tube, so as to — one path 

for the descending liquid and another for the ascending 

vapours. This seemed to be the object of the platinum 
auze in fractionating tubes. ’ 

Mr. Appleyard, in reply, explained that the change of 
level in the “tell-tale” was a sudden rise of about an 
inch of mercury in a tube 4 in. in diameter. This rise 
was able completely to envelope the contact wires, sur- 
face oxidation could not affect the working, and there 
could be no such thing as failure of contact. Moreover, 
the tube was too wide for mercury to be held up by 
capillarity. The large area of contact enabled the instru- 
ment to be used for strong currents, The cost was small, 
and the only adjustment consisted in choosing a liquid of 
suitable boiling point ; for the platinum wires could be 
sealed in anywhere in the long limb ; about 24 in. from 
the bottom was a good position for them. The sudden 
rise occurred when the temperature was one or two 
degrees above the boiling point,of the contained liquid. 

r. T. H. Littlewood then read a paper on ‘ Zhe 
Volume-Changes which Accompany Solution,” and de- 
scribed an apparatus for measuring the contraction 
observed when solids are dissolved in a liquid. Two 
glass bulbs are arranged one above the other, so that 
liquid can pass from the upper to the lower through a 
stop-cock, and from the lower upwards into the neck 
of the upper through a second stop-cock. This neck, 
which forms the top of the upper bulb, is fitted with 
an india-rubber stopper. The lower bulb is tubulured, 
and provided with a glass stopper. A horizontal capil- 
lary tube is fitted into the india-rubber stopper, so 
that volume-changes can be determined, after the 
manner of using Bunsen’s calorimeter. The weighted 
solid is introduced at the tubulure. The measured 
amount of water is poured in at the neck. Paraffin oil 
is then poured in at the tubulure, so that the apparatus 
is completely filled: the lower bulb with the solid and 
the oil, the upper bulb with the water. The apparatus is 
then exhausted ; and, finally, it is placed in a tank of 
water at constant temperature. hen the stop-cock 
between the bulbs lle age solution begins, and the 
contraction is measured. For small amounts of salt 
dissolved in constant volume of liquid, the contraction is 
very nearly proportional to the amount of salt. For 
larger amounts the contraction is greater in proportion 
than the added salt. If a strong solution od ec angan 
diluted, then for equal amounts of water added the con- 
traction becomes smaller for suceessive amounts of added 
water. Mr. Littlewood applies Ostwald’s theory, and 
the theory of Van der Waals to the observed results, 
and expresses the contraction as a logarithmic function 
of the volumes and the internal pressures. 

Mr. Lehfeldt thought the india-rubber stopper was a 
weak point in the apparatus. With regard to the theory 
of the contraction, Tammann (Lettschr. fiir Phys. u. 
Chem., 1895) had given an expression which was rather 
more intelligible. Tammann found that the effect could 
be regarded as equivalent toa change of pressure, and by 
attributing this quality to the solution the characteristic 
surface becomes the same as that for water. The volume 
of the solution would thus follow similar changes to those 
that water undergoes with increasing pressures. 

Professor Ewing said the experiments reminded him 
of the very first piece of research work he had done in 
physics, which was 25 years ago, on the same problem, 
with Mr. McGregor. An examination of the electrical 
properties of solutions of certain salts led to an investiga- 
tion of their changes‘of density and volume. n 
some cases the contraction observed was so great that 
the volume of the solution was less than the original 
volume of the water to which the salt had been added. 
They made some measurements, but the apparatus they 
had used was very rough compared to that described by 
Mr. Littlewood. 

Mr. Watson asked whether Mr. Littlewood had made 
any simultaneous density measurements. There were 
some solutions for which the contractions and corre- 
sponding densities had been worked out. By examining 
successive dilutions of strong solutions, and the corre- 
sponding densities, a check might be made as to the 
so_, results obtained by Mr. Littlewood’s appa- 
ratus, 

Dr. Chree suggested that in place of the ay caper 
expression, the total contraction might possibly be better 
represented by a few terms of a series involving increas- 
ing powers of the difference of volume, each term being 
multiplied by a proper constant. 

Mr. Littlewood, in reply, said that the india-rubber 
stopper possessed advantages in regulating the height of 
the capillary tube. It did not introduce sensible error, 
for it was possible to part with it to a centigram of mer- 
cury in the capillary. On the other hand, temperature 
changes of one-tenth of a degree involved one centigram 
more or less of mercury in the tube. Bunsen, using an 
india-rubber stopper, obtained very accurate results in 
calorimetry. 
_ The chairman pro d votes of thanks, and the meet- 
ing adjourned until February 10 (annual general meeting). 





Wrire’s Water-Tuse Boruer: Erratum.—The boiler 
which we illustrated on page 107 of our last issue should 
have been described as ‘‘ White and Forster’s” patent 
boiler. We regret the omission of Mr. Forster’s name. 





Institution or Navat Arcurrects.—The annual 
Meetings of this Institution will take place on Wednes- 
day, March 22, and the two following days, in the hall 
4 the Society of Arts, John-street, Adelphi, W.C. The 
“pm Hon. the Earl of Hopetoun, G.C.M.G., president, 
Ww menpy thechair. Theannual dinner will be given on 

ednesday, March 22, at the Grand Hall, Hotel Cecil, 
Strand, W.C,, at 7.15 p.m. 








ELECTRIC POWER AND LIGHTING PLANT. 


Combined Electric Lighting and Power Plant for 
Docks and Harbours.* 
By J. G. W. ALDRIDGE. 

THE introduction of. hydraulic machinery by Lord 
Armstrong, and its subsequent development, have re- 
sulted in the application of the hydraulic system to 
machinery of the most varied type, and more particularly 
to the ———- of almost every important dock and 
harbour in the world with hydraulic plant. Whilst the 
hydraulic appliances in docks and harbours have become 
more efficient, the lighting of such places by gas has im- 
proved very little, and until recently was quite inadequate 
to the requirements of the present day. 

The introduction of electric lighting has, however, 
overcome this difficulty ; it has largely been adopted as 
a means of illuminating these busy places, and is now 
superseding gas altogether. This, however, necessitates 
two separate sets of machinery, one for hydraulic power, 
and the other for electric lighting. Necessarily a certain 
amount of spare power must be provided, and for about 
one-third of the 24 hours each set of machinery will be at 
a standstill. 

In order to work the system economically there should 
be one generating station for both lighting and power, 
and it is obvious that it is easier to use electric plant for 
lighting and utilise this for motive power than to use 
hydraulic machinery, and to endeavour to transform that 
power into electric for lighting only. : , ’ 

At the present moment electric machinery is being 
largely used, — from the same source as the light- 
ing, and it would have been more extensively adopted but 
for reasons which the author will give hereafter. It is 
not the purpose of this paper to give details of the various 
electrical appliances, but to consider this question mainly 
from the dock-owners’ point of view. 

Copenhagen.—The most notable instance is that of 
Copenhagen Harbour, where the whole of the machinery 
for handling goods from and to the ships, all the motors 
in the aaeeee, turntables, and capstans on the quays, 
and the whole of the lighting is supplied from one genera- 
ting station and with marked economy. I have attached 
diagrams showing the variation of the lighting and the 
motive power respectively during the 24 hours, and the 
running of the plant at the time when for one or the 
other it would 1" comparatively idle, which enables 
the plant to be kept running at approximately full 
load, and therefore at its highest efficiency. 

On reference to Fig. 1, it will be noticed that from 
about one o’clock in the morning until six there is 





power, making a total capacity of about 1250 horse-power, 
and the whole of this is supplied from one generatin 
station, in which are placed tive engines of 720 indica 
horse-power total with the necessary steam boilers, &c.; 
also two batteries, one of 150 ampere-hour capacity for 
the lighting, and the other 300 ampere capacity for 
general dock appliances. This station also provides 
the necessary ps aro current for six sets of accumu- 
lators of 60 amperes each. 

It will be seen that if this plant were divided, and the 
whole of the power worked upon the hydraulic system, 
it would even then be necessary to have at least two- 
thirds of the steam plant for the lighting only. More- 
over, this lighting plant would be idle for at least two- 
thirds of the 24 hours, whereas the diagram shows the 
machinery is employed for about 16 hours out of the 24, 
and this in itself is an absolute proof of the economy of 
utilising the same machinery for both light and power 
in such an installation as would be required by the 
ordinary Dock or Harbour Board. 

Rotterdam.—Among the appliances with which this 
port is equi , there are 18 electric cranes, 9 each of 
4 tons an of tons capacity and 4 electric capstans. 

The generating station is under the control of the Muni- 
cipal Gas Works, who charge the port 3d. per unit for 
current. 

Mr. Van Ysselsteyn, the harbour engineer, kindly pre- 
pared the Table for the author, giving details of the work- 
ing costs of these cranes for 1896, also a summary of the 
costs for 1897, which is as follows: 


Total number of working hours... 22,066 

» consumption of current ae _ 
s d. 

Wages of crane-drivers 421 14 8 
Oil, waste, &c. cad ee ee 31 17 3 

Small repairs and sundry expenses 132 8 1 
Supervision (part salary) ... Pe 30 11 2 
616 11 2 


This is equivalent to 6.75d. per hour. 
supply at 3.27 units per hour 9.75d. = 16 

parate meters are not provided for ascertaining the 
consumption of current for the capstans. 

The Table on the none a ows that only a small 
number of cranes were used at one time, and the expenses 
of working are consequently proportionately higher, but 
the results are very satisfactory, as shown by the receipts. 

In addition to the above-mentioned electric appliances, 
both hydraulic and steam cranes are also pa but all 
new plant is to be electric. 

The total cost of this installation was 18,750/., ex- 


Cost of electric 
50d. 
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cluding 1897 additions. 

Southampton.—The Southampton Docks were com- 
pletely equipped with electric lighting plant when 
this property was taken over by the South-Western 
Railway Company in 1893. 

The generating station adjoins the hydraulic en- 
gine house, which thus forms a power station, and 
whilst the machinery for each is quite distinct the 
same boilers supply steam to both, thereby econo- 
mising boiler power. 

The generating plant consists of four 80 horse- 
power Crompton-Willans sets, with a battery nips 
ing about 100 arc lamps, with few exceptions of 15 
amperes each, and incandescent lamps equivalent to 
3434 16 candle-power; 25 candle-power lamps are 
used chiefly in the sheds, but one shed is lighted by 
inverted arc lamps with satisfactory results. 

The new corn warehouses are supplied with the 
most modern corn-conveying machinery, and a portion 
of this is driven yrs 8 

Since 1893 the demand for light and power has alto- 








Fie. 1. 


very little doing; then the work of the dock begins, and 
both light and power are in demand as shown. The 
lighting by nine o’clock has dropped down to its normal 
day load, but the machinery is oaleres, in supplying 
current for power during the whole day, with the excep- 
tion of a short interval between one and two. Again, 
just after three, the demand for lighting increases an 
rises up to its maximum, and when the light is falling off 
the cranes and other machinery are still at work. This 
diagram from an actual day’s work was taken on Decem- 
ber 16, 1897, clearly showing how the combination of the 
lighting and power enables one set of machinery to supply 
the necessary power for both, use to a large extent 
the demand for one does not overlap the other. 

The diagram would, of course, vary from day to day, 
according to the season of the year and the amount of 
dock business in hand at the time ; but such variation is 
not great, as the proportion for light and power remains 
approximately the same throughout the year. 

ith the employment of electricity it is necessary to 
have a reserve to correspond with the ordinary hydraulic 
accumulator, so that excessive demands for short periods 
may be met without the necessity of increasing the fixed 
rugning machinery. The ordinary battery supplies this 
want in oy the same way as the accumulator does 
for the hydraulic system, with the additional advantage 
for the electric accumulator, that power may be stored 
for a considerable period, whereas the reserve power of 
the hydraulic accumulator is of comparatively short 
duration, and — — as & ome Log 6 are 

Copenhagen Harbour is equip with about 
Pre ser lamps, 260 arc lamps 5 to 15 —— and 
100 large and small motors of an aggregate of horse- 





* Paper read before the British Association for the 
Advancement of Science, Section G; Bristol Meet- 


ing. 
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gether outgrown the generating plant, and acting 
upon the author’s advice, the company are extending 
the plant by two additional steam sets, one of 120 horse- 
power and one of 80 horse-power. The pressure, which is 
now 208 volts across the outer mains of a three-wire 
system, will be increased to 480 volts, and the existing 
plant altered accordingly at a comparatively small cost. 

The company supply current to a number of consumers 
ock premises, and this revenue equals about 
half the total working expenses, thus considerably re- 
ducing the cost of the company’s own light and power. 

Diagram No. 2.—Upon this diagram are plotted the 
load curves for one continuous week of both the electric 
and the hydraulic power supplied simultaneously from 
the two distinct generating stations. It clearly shows 
the comparative periods = which the electric and 
hydraulic plant are at work, and that approximately the 
same power is required for each. 

Mr. John Dixon, the dock superintendent, is employ- 
ing the electric motors wherever possible ; this has the 
effect of improving the lighting diagram by filling up the 
valleys occupied by the hydraulic curves. The south, as 
shown Porm ai ag is increased seas of the light- 
ing machinery. It is obvious that where the power and 
light curves aig each other, the electric current used 
is equal to double the area covered by the two curves, but 
this additional call upon the generating station could, 
where necessary, be met by the spare plant which should, 
of course, be available for such overloads and other 
emergencies, 

The foregoing clearly shows the econom 
bined plant, and the a aco of dlevtrionl 
for dock and harbour appliances. : 

The members of Section G, who had the opportunity 
or attending the meeting at Toronto last year probably 
saw, asthe author did at Cleveland and elsewhere, elec- 
trical machinery for handling on quayside much 
more developed than in England. we 
The appliances, erected by the Brown Hoisting Com- 
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WORKING RESULTS OF 16 ELECTRIC CRANES AT ROTTERDAM HARBOUR. 
Compiled by Mr. H. A. VAN YSsELsTEYN, Engineer. 
| ! a 
1896. NUMBER OF Cost OR EXPENSE FOR RECEIPTS FROM CUSTOMERS FOR USE oF| 
} Total Cost of Total 
pees l l = of a — Receipts 
| : Hours Working Oil and Working General Working. orking. Working | . 
16 Cranes | Working | y | F Small Cc ) Capstans. | 
4 ecessa! Cranes on | Electricity.| Sundry and Inspec- ; | ranes. Bridges. 
2 Capstans. Hours. for Repaizs.| One Day. | Materials. Repairs. tion. Repairs. 8 | 
| pea ——__. 
ist | #5 ged | es a £8d.| £8. 4. ad gs. a @. 2a a. fs d. 
January .. i 1,026 135 3y5 2816 1 19 104 19 111 21011 51 8 9 ° oo | 5 0 
mae ae > 831 35 ‘ 18 14 8 19 2 1412 2 21011 14 10 37 11 410 5 | 10416 8 se oe | 10416 8 
March ‘ie ea 1,057 59 31% 3913 8 18 3 18 9 2 21011 23. 2 64 7 1 | 619 8612 6 ve 2S 86 12 6 
April o> ae 1,420 120 3y5 4917 3 1 6 2} 2414 7 210 11 110 10 79 19 9, 512 8 142 0 0 262 4 22 0 | 169 210 
er oo 928 | 144 Qi, M47 | 81 16 11 11 210 11 17 9 | 4514 0] 418 5 | 9916 4 oe er 16 8 | 103 6 5 
June = au 1,097 | 167 | 3y5 35 8 tl 1 8 al 19 8 4 |; 21011 ne, 5811 64; 5 610 76 15 10 13 9 Ys | 7719 7 
July a a 1,466 | 125 o 61 19 10 116 1 25 3 4 21011 613 4 s8 3 6/| 519 1 13218 7 11 9 2 415 5 149 3 Q 
August ‘i 881 | 160 } 275 219 7 | i ie | wl13 ;, 21011 si 4014 5 | 412 6 89 8 4 ee 10 10 89 19 2 
September ba 1,043 | 90 3y¥6 82 8 5 17 6 1619 7 21011 9 2 68 5 7 6 22 67 16 8 21 | 67 18 9 
October .... 1,398 250 4% 4217 7 |239 2115 0 | 21011 21010 | 7118 1 510 0 | 122 01 1 211 | 198 3 0 
November. . ae 1,435 | 60 | 5 4410 3 247 2617 2} | 21011 11011 77 13 10} 5 711 | 12614 5 oe 160 127 19 6 
December .. ab 1,654 | 139 | 45 S0ll 1/278 33 92; 21011 28 8 a 72 | 616 6 | 212 3 7 513 2 5 0 5 22217 2 
Totals -.| 14,286 | 1474 cs 440 11 11 | 1717 7 | 25213 8 | 3011 0 | 1911 5 | 76015 7% | 132118 6 45 11 10 16 3 4 (1383 13 8 
| | i 





pany, of Ohio, especially for loading coal and iron o' 
are placed on rails along the quayside on overhe 
gantries of sufficient width to allow two or more tracks to 
run under them. The material to be transhipped is 
placed in buckets or tubs, raised to a sufficient height 
to traverse a longitudinal girder, and the tubs are then 
lowered and automatically tipped either into ship or wagon. 
These appliances can be operated by one man, and will 
load as much as 120 tons of coal in an hour. The whole 
of the operations are exceedingly simple, and are all, in- 
cluding the travelling along the quayside, controlled 
electrically. One reason of the progress of electrical ma- 
chinery in America lies in the fact that the climatic con- 
ditions render any hydraulic system useless during a con- 
siderable portion of the year. 

In 1892 the Southampton Harbour Board instructed 
the author to design two electric 3-ton overhead jib cranes. 
These cranes have been working most successfully. At 
first there was a prejudice against their use by the men 
who formerly operated the steam cranes, and all sorts of 

ranks were played upon the cranes; for example, by 

astening the eet under the coamings of the hatchway, 
so that instead of lifting the goods, the crane was 


hydraulic system would be quite as favourable as for an 
docinle installation ; but the disadvantages of the hydraulic 
system are that its appliances are so varied, and that 
more particularly with cranes the loads are continually 
changing, the ordinary 30-cwt. crane being generall 

employed in taking lifts averaging 1 ton and less, whic 

is a constant loss in the hydraulic system, and it is here 
that the electricsystem is so elastic. The power absorbed 
by electric cranes varies according to the class of cargo, 
~~ may be generally estimated from 34 to 5 units per 

our. 

The author stated in the beginning of this paper that 
there were reasons why electric machinery, more particu- 
larly the type here described, had not made more pro- 
gress. In this connection it must be remembered that 
most of the docks and harbours in this country are already 
equipped with the hydraulic system, and as this system 
has proved efficient, it cannot be expected that it will be 
replaced by another, though more economical, unless ex- 
tensive renewals or alterations are necessary. There 
would, of course, be an exception to this in countries 
having a colder climate. At Copenhagen, for instance, 
the severe winter weather would seriously affect an hy- 





attempting to lift the ship. It was, however, found that 


draulic system, and even in England the exceptionally 
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the use of the cranes did not diminish the number of hands 

employed as trade increased, and the men soon became 

reconciled to the new appliances; experience has since 

shown that the element of success (given that the crane is 

moony designed and constructed) is an experienced 
river, 

As an example, the crane, which cost practically 
nothing for repairs, was driven by a driver who had no 
knowledge of electricity, but had been employed all his 
life in crane driving; whilst strange to say, the crane 
—— gave the most trouble was driven by an electrical 

tter. 

The Board are now erecting on the same quay four 
cranes, making six altogether. The cranes lift 2 tons at 
200 ft. per minute and slew simultaneously. These 
cranes are fitted with twe motors, one each of 50 horse- 
— for lifting and 10 horse-power for slewing, the motion 

ing transmitted to the barrel shaft through worm 
gearing. Connections to the supply mains are made 
through wrought-iron connecting boxes spaced about 
40 ft. apart upon the quay. 

The current is supplied by the Corporation at 200 volts. 
In an electric system required for docks and other similar 
places, any extensions can be made with much less expen- 
diture of time and money than would be necessary in an 
hydraulic system, for which the mains and connections 
are larger, heavier, and more costly. If a dock were 
entirely nog with appliances for coal or other similar 
work in which the load is fairly constant, and no lighting 
were required, the cost for power and the efficiency of the 
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cold winter of two ge ago stopped most of the hydraulic 
machinery round the coast. At Southampton Harbour, 
however, the electric cranes were in no way affected and 
continued their works as usual. 

In 1894 the Clyde Navigation Trust invited tenders 
for hydraulic cranes, but gave the contractors the option 
to substitute the hydraulic system by electricity. The 
result, as far as the author is aware, was that no electric 
tender could compete with the be gg system. Had 
electric contractors at_ this period been in a position to 
avail themselves of this opportunity, we should have seen 
a greater development in electrical appliances in our docks 
and harbours. 

The author hopes, however, that the day has arrived 
when electric cranes will compete with hydraulic in 
every way. He has designed some electric cranes to be 
erected shortly on the River Tees, and bearing in nfind 
the necessity for keeping down the cost of construction, 
every detail has been studied to this end. The makers of 
the lifting and slewing motors are only supplying the 
armature, commutator, fields, and connections, without 
bedplate or bearings, as this will be supplied by the crane 
framing itself, thus reducing the amount of material and 
weight to a minimum. These motors are to be series- 





board or instruments beyond one wattmeter, and even this 
is not a necessity. It is believed that such cranes as these 


price that will compare favourab 
system. These cranes are being constructed by Messrs. 





wound with liquid resistances, and there will be no switch- | done away with, and the electrician’s action h 
| pate the change of speed of the turbines incident to the 
| causes not under the control of the attendants on the 
can be erected complete, wmere + | generating plant, at a | 

y with any hydraulic | 


Stothert and Pitt, who have ably seconded all the inten. 
tions of the author in this direction to bring about the 
desred result. 

The author is indebted to Mr. John Dixon, dock and 
marine superintendent, Southampton; Mr, Agerskor, 
Copenhagen Free Harbour; and Mr. H. A. Van Yssel. 
steyn, of Rotterdam, for much of the information he has 
had the opportunity to lay before Section ‘‘G.” 








THE POWER STATION OF NIAGARA 
FALLS. 


Some of the Mechanical Features of the Power Develop- 
ment at Niagara Falis.* 
By Dr. CoteMAN SELLERS, Philadelphia, Pa. 
(Concluded from page 130.) 

TURBINES Nos. 1, 2, and 3 are regulated in speed by the 
well-known relay governor of Messrs. Faesch and Piccard, 
having the gearing which moves the ring gates operated 
by clutches put in motion by changes of speed, the rise 
or fall of the governor balls, letting one or another pawl 
act on a ratchet wheel to give motion through the 
clutches and gearing to the heavy rack connected bya 

to a lever on the beams which support the thrust- 
bearing deck. This lever carries a weight of several 
thousand pounds adjustable on one end so as to balance 
the weight of the ring gates, which, when shut, prevent 
the escape of water from the turbines, except what leaks 
past the ring gate top and bottom, the space between the 
inside of these rings and the outside of turbine runners 
being not quite ,; in. The ring gates of Nos. 1, 2, and 
3 turbines open by moving downwards, and close by the 
opposite motion, the consequence being that as each tur- 
bine is divided by partitions into three sections, the 
lower section of both wheels is not opened for escape of 
water except at full load. Any small stones passing 
down with the water, and being washed through the dis- 
tributor, are not able to escape from the buckets, and are 
liable to collect and grind against the ring, or might 
accumulate and chip the blades of the distributor or 
wheel. Due precautions have been taken to prevent the 
stones getting into the wheels, and no trouble has resulted 
from this cause. The advantage of opening the gate 
downwards lies in the fact that it is safer to allow the 
gates to fall open suddenly in case of accident to the con- 
necting-rods than to fall shut, as in the latter event a 
too sudden interruption of the velocity of the escaping 
water would create a force upwards far greater than 
160,000 lb., and might destroy the machinery. The new 
wheels have been altered to make the gate open upwards; 
first, to permit the escape of accumulated matter from the 
lowest section of the bottom et oe also to prevent 
the upward escape of the water with violence against the 
turbine deck, which occurs when the motion of opening 18 
downward. To make the machinery safe from accident 
incident to breakage of the connecting-rods and a too 
sudden closing of the gate, a dashpot is provided to the 
lower lever which controls the gate motion, the dashpot 
offering resistance only when the s of closing 18 
greater than 20 in. motion in six seconds of time. Under- 
standing this, you will gy Pe the seeming difference 
of the rack movement of No. 3 and No. 4 wheels, as the 
latter is closed when the rack is at the top of its stroke, 
while the racks of Nos. 1, 2, and 3 are closed when the 
rack is at the bottom of the stroke, 3 in. motion of each 
in either case causing 1 in. of gate movement. A ul 
study of the action of the governors in use since 1895 has 
led to the adoption of some changes in the governing 
machinery, which I cannot dwell upon at this time, but 
which will, it is expected, improve regulation 4 
diminish risk of accident from sudden stoppage of the 
exciting current from any cause whatever. My aim has 
been to interest the best talent of our engineering force 
in suggesting changes which will diminish the risk due 
| to the personal equation of the attendants, and to place 
some essential actions of the governor under the control 
of the men on the operating platform; so that any action 
of the electrician in charge, which would, under ordinary 
conditions, require the attendant on the power. hows 


floor to act in conjunction with the electrician, will > 
will antici- 











* Presented at the Niagara Falls Meeting (June, 1898) 
of the American Society of Mechanical Engineers. 
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ut always incident to the action of the men on 
coger Sot ae to meet the effect of accidental short- 
circuiting at or near the power house. 

After running three turbines since 1895, arrangements 
were made to increase the power plant. In extending the 
wheel-pit for the reception of five additional turbines and 
dynamos to the three originally installed, a space has 
been reserved between Nos. 5 and 6 units for the instal- 
lation of four turbines of 200 horse-power each, to drive 
four direct current dynamos. These are located sym- 
metrically about an ornamental structure over the hoist- 
way of an hydraulic passenger elevator. These dynamos 
are to furnish direct current of required voltage, one of 
each to feed the field magnets of five of the large dynamos; 
others to furnish power to the travelling crane, the sluice- 
gate motors, to operate arc lights, and to do any work 
requiring direct current, without resorting to re-conversion 
of the alternating current into direct current by rotary 
transformers. These direct current dynamos, as I have 
said, being used one for each group of five large units, 
will insure more steady regulation of the current delive 
than is possible when they are made self-exciting through 
rotary transformers, as in that case the feeding current 
varies with the changes in the alternating current due to 
change in load, the effect being as the square of the 
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space the hoisting ropes from the travelling crane can be 
passed to remove or adjust any parts of the turbine 
machinery directly below thedynamo. The various parts 
of each dynamo A been made accessible for repairs 
with ease and without dismantling the machine. Thus 
any field magnet and its bobbin or exciting coil (see 
Fig. 19) can be taken out without lifting the field ring 
from its place. The bearing brasses, lined with Babbitt 
metal (see Fig. 20), can be each taken out or adjus 
when uired with the greatest ease. The cast-steel 
driver (Fig. 21) which carries the ficld ring at its outer 
edge, has, in the new machines, openings provided for the 
escape of air, these air spaces being provided with an 
adjustable cover that enables them to Be regulated as to 
size. 

_ The first three dynamos developed more heat than de- 
sirable. To reduce the temperature I suggested water 
jackets inside of the armature core. This application of 
water was eminently successful. In the new machines a 
few changes were made in the ventilating spaces in the 
armature core, and passages for water circulation have 


been provided for in the cast-iron frame that carries the 
armature core (see Fig. 22). The Westinghouse Electric 
and Manufacturing Company, in re-designing the dynamos 
with the knowl F 


ge obtained from the first machines, 





Until the wheel-pit had been extended 


difference, 
these separate exciting wheels were not practicable for 
want of room in the = Beery Their installation, how- 
ever, is in accordance with our original intention. 
The turbines selected were furnished by the S. Morgan 
Smith Company, of New York, Pa.; the dynamos, of 
125 kilowatts capacity, by the Westinghouse Electric 
and Manufacturing Company, of Pittsburg, their design 
om in keeping with their other work in the power 
ouse, 


In my enforced brief description of the dynamos which 
form the important part of the largest power plant in the 
world, Ihave been obliged to use for illustration of my 
subject pictures taken from the drawings used in con- 
structing the three machines you saw in operation, which 
have been doing remarkably well since they were started 
in 1895. Five new dynamos at the time of this meeting 
have their several parts separate and in various stages of 
erection on the power-house floor. I can now use for 
illustration the pictures taken from the new machines. 

he changes which have been made in the design since 
the first machines were built would be, perhaps. unnoticed 
unless your attention was called to them. An important 
feature of the original design as made under my direction 
18 in the character of the bearings supported in the spider 
frame (Fig. 17) which is centred by the cast-iron support 
for the armature core (Fig. 20). 

This feature of the design permits the stationary arma- 
ture, supported by the bedplate of the machine, to be left 
Intact with all its electrical attachments, while the field 
ting with its magnets can be lifted off, and the spider 

tame (Figs, 17 and 18) taken out, so as to leave a clear 
Space of not less than 5 ft. in diameter. Through this 





have so improved the design as to dimish the copper and 
iron losses so as to keep the temperature down to the re- 
quirements of the specification without the use of the 
water as provided. ith water, at full load, the tem- 
perature rise can be kept down to 40 deg. Cent. d 

The tunnel was to have been a rock excavation without 
lining of any kind. A gs Ae some kind was, however, 
found to be essential. The Board of Engineers decided 
upon brick as most suitable, the brick to be of the best 

uality hard burned, the surface layers of the invert, and 
about seven courses of the side walls rising from the 
invert on each side, to be of a hang a quality of vitri- 
fied brick. About that time Mr. John Bogart presented 
to the Board of Engineers brick taken from sewers in 
New York City, which had been in use about seven 
years. These bricks, set in the invert of the sewers, had 
worn away to the extent of fully 25 per cent. from their 
original size as set ; on edge, the worn surface presen 
a convex surface, the wear being greatest at the joints on 
each side. Assuming the wear to be from sand carried 
by the water, the sewer having an incline of 7 ft. per 
1000 ft., about the same as the hydraulic slope of the 
Niagara Falls tunnel, I felt the need of some test 
as to the durability of the brick to be used, and decided 
to try the sand blast for this purpose. Testing glass under 
a discharge of a fixed quantity of sand of uniform quality 
driven by an air blast of 5 1b. to the square inch with speci- 
mens placed 4 in. from the discharge nozzle, I found that 
at po 9 of, say, four trials a depression was cut in the 
glass ; the quantity of glass removed at each trial was so 
uniform in balk that my most delicate balance used for 
chemical analysis failed to detect an appreciable differ- 
ence in weight in each specimen. Applying the same 
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test to various materials used in our structural work, I 
established the fact that when the material was uniform 
in composition, as in the case of samples made up of neat 
cement, hard-burned brick, marble, and some limestone, 
the same uniformity was observable. With briquettes of 
cement and sand the variation is increased by the ible 
loosening of more or less grains of sand from the bond of 
cement, but in the worst cases an average of four blasts 
—— to es held well for many samples of 
the same material. 

After numerous trials I was able to tabulate results 
which gave an excellent idea as to the utility of each sub- 
stance used to stand abrasive action of sand carried by the 
water. When I came to apply the sand-blast test to the 
vitrified brick used in the invert, I was agreeably sur- 
prised to find that in no case did a sand-blast which was 
sufficient to make a very marked deformation of the sur- 
face of ordinary glass, such as is used for mounting 
specimens for the microscope or on granite, or hard- 
burned red brick, or Queenstown limestone, &c., make 
the slightest impression on the smooth surface of 
the vitrified brick. In point of fact the pellets of 
sand rebounded, acting precisely like a hardened 
steel ball gin. in diameter, dropped ‘from a height 
of, say, 2 ft., on to the polished surface of a hardened 
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In the case of the ball and anvil, I have 

found that if the surface of the anvil be coated with a 

minute quantity of rouge in fine oil, wiped off to leave a 

preg dulled surface to receive the impact of the ball, 
0) 


steel anvil. 


each blow followed by a high rebound, the result will be a 
well-defined circular space, perhaps gin. in diameter, in 
the centre of which is a bright spot showing the unsoiled 
surface of the polished steel; all these marks are super- 
ficial, and can be removed when the surface is cleaned. 
This goes to show that the steel ball and the steel surface 
have yielded within this limit of elasticity ; hence the 
rebound to so nearly up to the point from which the ball 
fell is due to the perfect elasticity of the steel, and cannot 
be reconciled with any destruction or permanent deforma- 
tion of the surface. This same result is obtained when 

lobules of sand are driven — the polished hard sur- 
ace of the vitrified brick. The durability of the brick 
established in this manner was sufficient to assure me of 
the correctness of judgment of the engineers who had 
selected the brick. 

With this prelude I wish to call your attention to the 
fact that the most recent examination of the invert of 
the tunnel has shown that no deterioration has taken 
place; and the same may be said of the bricks forming 
the side walls. There has been deposited upon the 
bricks a thin layer of slime, in which coating can be 
found abundant animal life of the lowest order, small 
worms and the like. This slime acts as a. protective 
varnish, and we feel assured as to the stability of the 
brick lining. Had the tunnel been used as a common 
sewer to receive the discharge from chemical works, the 
vegetable and animal life now aiding in the preservation 
of the walls might have been killed, and the surface 








i 
¥ 
: 


, 


162 


ENGINEERING. 


[ FEB. 3, 1899. 








exposed to what little abrasive matter is carried by the 
almost clear water of the Niagara River. 

As involving an important question in mechanical 
engineering, I am able to tell you some interesting facts 
about the forging of the steel field rings which perform 
so important a function in the 5000 horse-power dynamo. 
These rings of nickel steel were the first work done by 
the great forging press constructed for the Bethlehem 
Iron Company, under the patents of Sir Joseph Whit- 
worth, for forging by compression from steel ingots, 
which in their turn had been submitted to pressure 
while the metal was still in a fluid state. The new field 
rings weighed, when finished, 28,840 lb. each, and were 
made from ingots weighing from 116,000 Ib. to 118,000 Ib. 
each. Our fellow member, Mr. H. F. J. Porter, kindly 
loaned me the slides for use on this occasion. 

If this great press had not been built, thé dynamos as 
designed could not have been built. By a strange coin- 
cidence the size adopted for the field ring was up to the 
full capacity of the press, and to the utmost capacity of 
the furnaces built to heat the ingots. 

The three rings made for the first machines were some- 
what lighter than those made for the five dynamos now 
in process of erection. To put more metal in the last 
ring, I decided to use hollow oil-tempered steel shafts for 
the turbines and dynamos in place of solid steel shafts 
made for Nos. 1, 2, and 3 units of power. This weight 
saved in the shafts, added to that of some castings dis- 
pensed with, enabled me to name a greater weight of 
ring in the new specification, so that the heads of the 
bolts securing the magnets to the ring could be counter- 
sunk, thus diminishing the windage at high speed. The 
ingots were cast heavy enough to make three rings from 
one ingot after the sinking head of the ingot had been 
cut off. Through the solid ingots a large hole was bored 
for the mandril upon which the ring was to be expanded. 
The process of forging consists of successive expansions 
and upsetting of the ring, until the proper dimensions as 
to outside and inside diameter, as well as of width of 
ring, have been obtained to allow for rough-tooling to the 
specified dimensions, 

In expanding the ring the mandril forms the lower die 
or anvil; the mandril being blocked up on either side of 
the ring, a powerful ratchet device causes the mandril to 
rotate between the compressions. 

The steel used in the field rings, when tested for its 
magnetic properties, was shown to be better fitted for 
great load than pure iron, such as Lowmoor iron, at the 
part of the curve at which the excitation is most con- 
stant. 

You will see when you visit the power house a brick 
structure called the switchboard. The top carries a plat- 
form from which a skilled attendant has command of the 
dynamos. Theswitches, new in a. are really p 
in the brick chamber below the platform, as well as the 
heavy bus-bars which receive and transmit the current 
from the dymamos. It is only thin threads of electri- 
city, as it were, which proceed from the _bus-bars 
and from other parts of the electrical machinery to 
the instruments of precision which are mounted upon 
the platform. There is no real switchboard upon this 
platform. There are cabinets, each of which is devoted 
to a different purpose, according to the work it has to do; 
some cabinets controlling the exciting current, others 
controlling a dynamo. There are other cabinets which 
control the output of the plant, indicating to which par- 
ticular establishment the current proceeds—whether to 
Buffalo or to the manufactories near by. All of these 
cabinets are fitted with instruments or attachments 
which have been designed especially for the peculiar 
work which is to be done by the Niagara Falls Power 
Company. 

The greatest talent of the technical forces of electrical 
companies—and particularly of the Westinghouse Electric 
and Manufacturing Company in this case—has been 
exerted to perfect this wonderful aggregation of devices 
which form the so-called switchboard. This platform is 
tothe work in general precisely what the bridge or con- 
ning-tower is to the ocean steamers or to the great fight- 
ing machines which constitute our Navy. It is from the 
bridge or conning-tower that the warship is worked or 
the passenger steamer directed in its course, and so it is 
from this platform that the operation of the power house 
is conducted. 

The sluice gates admitting the water to the penstocks 
of each wheel have never been described in any pub- 
lished paper. As there were no gates obtainable of a 
design which seemed suitable for this purpose, I recom- 
mended the adoption of the Stoney sluice plan in use in 
Great Britain, and in some of the large works in Europe. 
The gates are made of steel, the waterway being 14 ft. 
wide and 12 ft. deep. These gates are operated by screws 
engaging into bronze nuts attached to the gate so that 
the screws remain stationary in a vertical ition, and 
the nuts rise and fall with the rotation of the screws. 
They are so geared as to be readily operated by hand, 
though in practice the gearing is driven by an electric 
motor of about 8 horse-po ver. The Stoney sluice gate, as 
you may remember, is provided with a setof rollers between 
the gate and the guide in which the gate works. These 
rollers are in a frame hung in loops of chains, one end of 
the loop being attached to the moving gate and the other 
to the stationary framework, so that asthe gate rises the 
rollers move at half the speed of the gate, while the water 
is prevented from leaking past the gate by strips of 
rubber which act as packing. The gates have been quite 
successful, and with the full pressure of 12 ft. of water 
upon them, one man can raise the gate with comparative 
ease. 

The output of the Niagara power plant for the month 
ending March 31, 1898, was 6,391,000 kilowatt-hours. 
This exceeds the total output of the largest electric plant 


in Great Britain during the year 1896. In a recent! 





statistical paper read before the British Institution of 
Electrical Engineers, it is shown that the total output of 
83 of the principal electricity supply companies in Great 
Britain for the year 1896 was something less than 
47,000,000 units. At its present rate of working the 
Niagara plant in one year exceeds this aggregate by 
more than 50 per cent. 

As to the work that is being done through the output 
of the dynamos in operation, the great advantage of an 
alternate current of low frequency is manifested by the 
character of the various kinds of energy called into play. 

In making the new mineral carborundum, as in con- 
verting coke into graphite, the alternating current yields 
heat energy. Soalso in making carbide of calcium, while 
for the production of caustic soda and the making of 
bleaching powder as by a bye-product from the caustic 
soda, electrolytic energy is required alone. To extract 
the metal sodium from caustic soda—both heat energy and 
electrolytic energy are required ; so also in extracting the 
metal aluminium from the ore of alumina, heat and elec- 
trolytic energy require direct current. All these many 
factories and others not named can be served with the 
electric current in its best form, while in street railroads, 
incandescent and arc lighting, and motors of all kinds, 
= or alternating current can be supplied as 

uired. 
he Cataract Construction Company in this work aimed 
to utilise the latest achievements in all parts of the world, 
They had studied the various modes of power utilisation 
which had already been tried. They were familiar with 
the wire-rope transmission of Switzerland; the high- 
pressure water service in London, where steam engines 
and accumulators create the pressure ; the high-pressure 
water power of Geneva, where elevated reservoirs are 
used ; the compressed-air system of Paris, France, and 
the compressed-air system, also, in Birmingham, Eng- 
land. Direct current electricity in various places had 
been used for transmitting power on a small scale, but 
the Cataract Construction ay adopted the alternat- 
ing current of low frequency, where there was no example 
in practice to guide them. : : 
for the size of units adopted, it is true that in 
1890 Ferranti was designing engines of 10,000 horse-power, 
with the expectation of driving dynamos of 10,000 horse- 
power each to use the alternating current of high fre- 
quency, the object being to furnish electricity for lighting 
purposes. These large machines have never been finished, 
and work done in 1890 and 1891 has been discarded. 

I was sent to Rome in 1890 to study the water-power 
plant of the Anglo-Roman ede then being con- 
structed under the direction of Dr. J. Mengarini, where 
it was proposed to supplement the electrical power gene- 
rated by steam engines, the steam being created by coke. 
This coke was the refuse of their gas works, but to extend 
their output beyond the capacity of their coke production, 
they went to Tivoli for a water power, more than 27 miles 
away from Rome, where a water-driven plant was erected 
to transmit the electricity to Rome at a high potential 
and a single phase. The frequency in this case was 42 
full periods per second, the lowest which had then been 
used and the lowest that could be used to advantage in 
arc lighting. 

In 1892-3 the Westinghouse Company exhibited at 
Pittsburg a well-worked-out scheme of alternating bi- 
phase current of 33 full alternations per second, and that 
company has built the dynamos for the Cataract Con- 
struction Company now in use, with only 25 full alterna- 
tions per second, guaranteeing their high efficiency in 
every way. 

I regret that I find so much to say in so short a time, 
and fear I have overtaxed your patience, but thank you 
for your kind attention to my effort to interest you in 
what has filled my mind for the past eight years. Before 
ecnabeen, La a I will ask you to note when you visit the 
power house the arrangement of rack recently erected in 
the canal on the designs of Mr. Brackenridge. By erect- 
ing a continuous rack well out in the stream, with remov- 
able sections, the question of clear waterway with the 
minimum of labour has been solved, and means provided 
to avoid stoppage from anchor ice in winter. 








LAUNCHES AND TRIAL TRIPS. 

On January 26, Messrs. John Reid and Co., Limited, 
Whiteinch, launched the s.s. Nyassa, a boat of about 4700 
tons capacity, which they have built for Messrs. Macla 
and McIntyre. This vessel will be supplied with machi- 
nery by Messrs. D. and W. Henderson and Co. 





On Friday, the 27th ult., the s.s. Kronborg was taken 
to sea for her trial trip. She is a large steel screw 
steamer built by Messrs. William Gray and Co., Limited, 
to the order of Mr. C. K. Hansen, Copenhagen. She is 
341 ft. in length, 47 ft. in breadth, and 27 ft. 4in. in 
depth. The engines are of the a type, 
supplied by the Central Marine Engine Works of Wil- 
liam Gray and Co., Limited, having cylinders 25 in., 
40 in., and 65 in. in diameter, with a piston stroke of 
42 in., and large steel boilers suitable for a working pres- 
sure of 160 lb. per square inch will furnish an ample 
supply of steam. After adjustment of compasses the 
vessel was headed to the north, the engines opened out to 
full s and the log thrown overboard, when a speed 
of 12 knots was registered. 





On the 26th ult. Messrs. Ropner and Son, Stockton- 
on-Tees, launched a steel screw steamer of the following 
dimensions, viz. : Length between perpendiculars, 315 ft. ; 
breadth extreme, 46 ft. 6 in. ; depth moulded, 22 ft. 2 in. 
The steamer has been built to the order of the Britain 
Steamship Company, London, of which Messrs. Watts 
Watts are the managers. She will carry about 4500 tons 


deadweight on Lloyd’s freeboard on a light draught of | 





water. She will be fitted with a set of triple-expansion 
engines by Messrs. Blair and Co., Limited, having 
cylinders 23 in., 38 in., and 624 in. in diameter by 42 in, 
stroke, supplied with steam by two steel boilers 15 ft. b 
10 ft., at 160 lb. working a. As the steamer left 
the ways she was named the Woodford. 


On Thursday, January 26, Messrs. Alexander Stephen 
and Sons launched at Linthouse a steel screw steamer 
built to the order of Sir Christopher Furness for the 
Hamburg-American Company. Her length is 500 ft., 
and she has a cubic measurement cargo capacity of 
nearly 20,000 tons. Her engines will have cylinders 
30 in., 50 in., and 83 in. in diameter by 60 in. stroke, 
with four boilers working at 180 lb. pressure. The 
steamer was named the Bethania. ; 








On January 27, Messrs. William Simons and (o,, 
Limited, launched complete from their yard at Renfrew, 
with steam up ready for sea, the hopper dredger Sandor- 
men, which they have constructed to the order of the 
Royal Danish Government. The Sandormen is fitted 
with one pair of compound surface-condensing engines 
and has a mild steel boiler designed for 120 lb. working 
pressure. Independent steam hoist gear is provided for 
manipulating the bucket ladder, and_ independent steam 
mooring winches are fitted at bow and stern. The dredg- 
ing gear is so arranged that the dredger can cut its own 
flotation through banks and shoals. Ample accommoda.- 
tion is provided for the officers and crew. 

On Friday, the 27th ult., the s.s. Solo, which is being 
constructed to the order of the Rotterdamsche Lloyd, of 
Rotterdam, was launched from the Neptune Works of 
Messrs. Wigham Richardson and Co. The vessel is built 
of steel, and measures 333 ft. long by 44 ft. beam by 31 ft. 
depth, and will have accommodation for a limited number 
of passengers. The engines and boilers, which are de- 
signed to drive the vessel at good speed, are also being 
constructed by Messrs. Wigham Richardson and (Co, 
The construction of the vessel is proceeding under the 
superintendence of Mr. J. de Bruyn Kops, naval archite. 
of the Hague, 


On the 27th ult. there was launched from the yard of 
the Sunderland Shipbuilding lemons, Limited, a screw 
steamer built to the order of Messrs. Jenkins and Co., of 
London, for their ‘‘Shire” line of steamers. The length 
of the vessel is 356 ft., breadth 45 ft. 2 in., and depth 
moulded 29 ft. 4in. The main engines have been built 
on the tri-compound principle by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, and 
have cylinders 24 in., 40 in., and 64 in. in diameter by 
42 in. stroke, steam being supplied by two large steel 
boilers working at a pressure of 170 1b. per square inch. 
Upon leaving the ways the vessel was named the Car- 
diganshire. 





The Inadsuma, the second of six torpedo-boat destroyers 
pr constructed for the Imperial Japanese Government 
by Messrs. Yarrow and Co., Limited, was successfully 
launched at the works of the builders, at Poplar, on Satur- 
day, January 28, in the presence of Admiral Matsunaga, 
Inspector-General for the Japanese Navy, Constructor 
Kurobe, Constructor Commander Kondo, and other Japa- 
nese officials. The guaranteed speed is 31 knots ona 
three hours’ run, carrying 35 tons. 





On Saturday, the 28th ult., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, of Wellington Quay-on-Tyne, a steel screw 
steamer, built to the order of Messrs. Hecksher and Co., 
of Copenhagen. The vessel is of the following dimen- 
sions, viz.: Length, 348 ft.; breadth, 48 ft.; depth, 
27 ft. The engines, which are to be supplied by Messrs. 
Blair and Co., Limited, of Stockton, are of the triple- 
expansion type, having cylinders 24 in., 40 in., and 66 in. 
in diameter by 45 in. stroke, and are designed for an 
initial pressure of 180 Ib. Ga teeing the ways the vessel 
was named the Euxinia. 


On Monday, January 30, Messrs. Short Brothers 
launched from their shipbuilding yard at Pallion a s 
screw steamer, built to the order of Mr. C. K. Hansen, of 
Copenhagen. The vessel is of the following dimensions, 
viz.: Length, 286 ft.; breadth, 43 ft. ; and depth moulded, 
21 ft. On leaving the ways the vessel was named Sborg. 
She is to be fitted with triple-expansion engines, by 
Messrs. George Clark, Limited, having cylinders 21 in., 
35 in., and 574 in. in diameter, with a stroke of 39 in., and 
ae two large steel boilers working at a pressure 0 


Messrs. Ramage and Ferguson, Limited, Leith, launched 
on the 30th ult. a finely modelled full-powered steam 
built to the order of Mr. Thomas Pink, Thornton 

ouse, Clapham Park, from the designs of Mr. Dixon 
Kemp, London. The dimensions are: Length, 168 ft. 
6 in., by 22 ft., by 16 ft. 6 in. moulded. The vessel is 
fitted with triple-expansion engines with cylinders 18 in., 
30 in., and 48 in., in diameter respectively by 32 in. stroke, 
supplied with steam from two large boilers working at 
180 lb. pressure. The yacht is schooner rigged, ant has 
accommodation of a most luxurious nature, the dining- 
room being in a large deck-house with state-rooms, draw- 
ing-rooms, and other rooms below. On leaving the ways 
the yacht was named Ladye Gipsey. 














Monrreat.—The number of vessels which entered the 
pert of Montreal last year was 516, of an aggregate 
burden of 1,212,747 tons. The corresponding entrances 
in 1897 were 479 vessels, of an aggregate burden of 
1,054,225 tons. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep By W. LLOYD WISE. 





SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

umber of views given in the Specification te stated 
a cack pode where none are mentioned, ihe Spocttoation ta 
gins tocmnsiens are communicated from abroad, the Names, dc., 
of the Communicators are given in ttalics. 

ies of Specifications may be obtained at the Patent Ofice Sale 
Branch, 25, —_- Buildings, lane, W.C., at 
the uniform price af ; 
The date of the advertisement of the of & complete 


ification is, in each case, given after the abstract, unless the 
Specifenas been sealed, when the date of sealing te given. 
Any person may at any time within two months from the date of 
the advertisement the 


of @ complete . 
ice at the Patent 0, of opposition to the grant of a 
sient on any of the gro foned in the Act. 


mentioned 
GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4739. B. von Scheidt, Charlottenburg, Germany. 
Acetylene Generator. [1 Fig.) February 25, 1898.—In this 
generator the carbide is contained in a multi-compartment drum, 
each compartment of which is provided with a door adapted to be 
closed and maintained closed by the casing within which the 
drum revolves. The drum is turned upon its axis so that the 
compartments are opened and discharge their contents success- 
sively upon arriving over the generating tank. The rotation of the 
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drum is effected by the motion of the gasometer, and the commu- 
nication between the drum casing and the generating tanks may 
be interrupted by a valve attached to a rod which is operated 
from the exterior of the apparatus when it is necessary to re- 
plenish the drum compartments with carbide, the gastight lid 
which closes an orifice at the top of the apparatus being remov- 
able for this purpose. The gas-washing vessel is adapted to act 
aga water-seal safety valve. (Accepted January 11, 1899.) 


GUNS AND EXPLOSIVES, 


24,262. Vickers, Sons, and Co., Limited, Sheffield, 
and A, T. Dawson and G. T. Buckh London. 
Electrically Firing Ordnance. [6 Figs.] October 20, 
1897.—This electric — apparatus for ordnance is so arranged 
that firing is automatic: f yee unless the gun is in firing 
position, and that electrical contact for firing cannot take place 
accidentally. In order to prevent firing when the gun is not in 
firing position there is introduced in the electric circuit a switch, 
which is normally kept (by a weight or spring) from completing 
the circuit, but which, when the gun is run out to firing position, 
makes contact, closing the circuit that it may pass the firing cur- 














20262 


rent which is transmitted from the source of electricity by the 
action of a firing switch in the form of a pistol. In the pistol- 
shaped switch there is a loaded lever attached to the trigger, 
having on its unloaded arm an insulated piece of conducting 
metal, which is pressed by a spring plunger (co-operating wit 
we load on the other arm of the lever) away from a contact stud. 
ne of the conducting wires being connected to the spring 
plunger and the other to the contact stud, on pulling the trigger 
i Opposition to the weight and spring the piece of metal is 
ught to bear on the stud, thus forming a conducting bridge 
Connecting the plunger and stud and closing the electric circuit. 
(Accepted January 11, 1899.) 


anaet Vickers, Sons, and Co., Limited, Sheffield, 





Gun Breech Mechanism. [13 Figs.] October 20, 1897.— 
This invention relates to improvements in the firing and extract- 
ing mechanism of breechloading guns, The drawings illustrate 
an improved form of oy extractor in which the primer is 
held while in the breech by the extractor blades, which are con- 
structed for this purpose so as to allow of a little lateral springing, 
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the primer being held so that there may be no danger of its work- 
ing back and porns in such a manner that it might be cut or 
damaged by the vertical slide of the breech mechanism. When 
firing is effected by a friction tube provision is made for prevent- 
ing the attachment of the lanyard, except when the breech is quite 
clused. (Accepted January 11, 1899.) 


1550. L. Silverman and A. J. Dawson, London. 
Breech Mechanism. [5 Figs.) January 19, 1898.—The 
object of this invention is to so form breech-block screw threads 
that in order to unlock the breech-block, or disengage its threads 
from those in the breech chamber of the gun, it shall not be 
necessary to give the block more than a single revolution. For 
this purpose the aforesaid screw threads are formed in such a 
manner that in cross-section one side or face of each thread lies at 
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an angle of approximately 45 deg., and the other side or face at an 
angle of approximately 30 deg. to an imaginary line extending 
through the apex of the thread and parallel with the ends of 
the breech plug. One side of the thread is longer than the 
other, the shorter side acting to support the block against end- 
wise thrust. Revolving and firing mechanisms of special design 
for use in connection with this form of breeck-block are also de- 
scribed. (Accepted January 11, 1899.) 


2504,.L. Mautner, Vienna, Austria. Correction of 
Sights. [10 Figs.] January 31, 1898.—This invention relates 
to the lateral adjustment of sights for the purpose of obtaining 
corrections rendered necessary by motion of the platform, of the 
target, or of both platform and target. The sight is supported 
by the uppermost of a series of horizontally movable slides. For 
practically determining the correction of the lateral adjustment 
due to the motion of the gun’s ship and the simultaneous motion 
of the enemy’s ship, the gun, with its sighting instrument set at 






Fig.l. 


' 





- ae 
+04. 


zero, is pointed on the enemy’s ship, after which the slide a? is 
shifted by means of the screw b during a certain number of 
seconds (such a3 10 seconds) iv such manner that the object 
remains in the sighting line. Thereupon the number of milli- 
metres indicated by the index d3 on the scale c} must be divided 
by the time of observation (10 seconds) and multiplied with the 
time of flight corresponding to the range, for obtaining the 
requisite correction of lateral re heey ope expressed in milli- 
metres, either to the left it the object is moving to the left, or to 





. T., Dawson and G. T. Buckham, London. 





pensed with by providing the cylinder c with a number of scales 
corresponding to different distances (in the present case from 
1500 to 5000 metres) the divisions of which have the same propor- 
tion to those of the scale c3 as the particular time of flight of the 
projectile expressed in seconds has to 10. If, for 2 the 
enemy’s ship be 2500 metres distant, and the index d3, after 
observing the eg for 10 seconds, is upon the left-hand division 
line 45 of scale 3, the slide a2 need only be shifted until the 
index d! points to the right-hand division 45 of the scale on c, 
Fig. 2, marked 2500 metres. (Accepted January 11, 1899.) 


4798. A. Reichwald, London, (Fried. Krupp, Essen, 
Germany.) Gun Br Mechanism, (6 Figs.) February 
26, 1898.—This invention relates to the so-called ‘‘ push-lever ” 
t; of breech-closing mechanism, and has for its object to 
simplify and reduce friction in the same. One motion of the 
lever A serves to open or close the breech, it being adapted to 


Fig. i. 

















both revolve the breech-block and swing the breech door. The 
shorter end of the lever engages with the breech-block by means 
of a radial slot therein, and is formed with a bearing bolt whose 
axis is situated upon the line G (Fig. 1), by reason of which forma- 
tion its action becomes somewhat similar to that of a cog in bevel 
gearing. (Accepted January 11, 1899.) 


HYDRAULIC MACHINERY. 


2217. H. H. Lake, London. (Hdouardo Segalli, Milan, 
Italy.) Self-Closing Cock. [9 Figs.) January 27, 1898.— 
According to this invention, and to the construction shown 
in the figure, the flow of liquid is obtained by a the 
button push rod, thereby separating the main valve from its seat 
and allowing liquid to pass. In its descent, the valve which is 
guided by wings, depresses the central portion of a flexible dia- 
phragm, thereby diminishing the capacity of the chamber be- 
neath, the liquid in which chamber then overcomes the resistance 
of the valve f and permits the liquid to pass over the diaphragm. 
As soon as the pressure exerted from without upon the button or 
knob ceases, the main valve is forced upwards against its seat by 





the spring 7. The valve f governing the communication between 
the oe and lower sides of the diaphragm again falls upon its 
seat, but the closing of the cock only becomes complete be an 
amount of liquid equal to the liquid which has left the chamber 
below, in order to above the same, has again descended 
beneath it. This return of the liquid takes place through spaces 
existing between the valve stem and the tube or pe ache pe in 
which it works, and through a notch formed in the valve seat. 
By he pone the areas of these — the duration of the 
period which the cock occupies in closing may be modified at 
will. The cock is adapted to act otherwise than as a draw-off taj 

and may be used in any position. (Accepted January 11, 1899, 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
23,628. Gesellschaft fur Automobilwagenbau, 
rankshafts. [1 


Nuremburg, Sormany. Fig.] Nov- 
ember 9, 1898.—This invention is particularly applicable to high- 





speed engines in which the wear on the crankpins is considerable. 
The pin 1 is formed in one piece with the arm 5, and when turned 





the right if moving to the right. This calculation may be dis- 





down is hardened and ground along the full extent of its wearing 
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surface, and the tapered end ¢ is then fitted in the other part of 
the crank which has remained soft, and which is bored exactly 
parallel to the crankpin, and the connection between the section 
of the shaft 2 and the arm 5 is effected by means of wedges and 
screws. The cast-iron flywheel 4 is employed as means of con- 
nection between the pin 1 and the section 3 of the shaft, a steel 
bush 6 being let into the body of the wheel at the point of attach- 
ment and firmly keyed thereto. (Accepted January 4, 1899.) 


3853. G. A. Kennedy and W. Senior, Pendleton, 
Lancashire. Card Grinding Apparatus. [5 Figs.) 
February 16, 1£98.—This invention relates to a form of a op 
employed for grinding the cards of carding engines, and has for 
its object to provide a noiseless and simple differential motion 
for driving the screw from the tube. A circular casing a is placed 
on the end of the grinder, and a bracket a* is provided to prevent 
t from revolving when the grinder is fitted in the bracket a** 





fixed on the frame as usual. Upon the end of the tube } which 
projects part way into the casing a is fixed a bracket carrying 
bearings supporting a short shaft on which is fitted a worm which 
is rotated as the tube b revolves, by a suitable bevelled worm- 
wheel in gear with an internal spiral thread formed or fitted 
inside the cylindrical part of the fixed casing a of the apparatus. 
The worm thus rotated by this bevelled wormwheel is in gear with 
a wormwheel on the screw d which it thus drives at the desired 
speed. (Accepted January 4, 1899.) 


4460. W. G. Blumfield, Birmingham, and H. B. 
Graham, Loadon. Gearing for Transmitting Rotary 


Motion. [2 Figs] February 22, 1898.—This invention relates 
to mechanism whereby the motion of a driving shaft in one 
direction can be transmitted to a driven shaft in the same or 
an opposite direction, or whereby the driven shaft remains at rest 
notwithstanding the continued motion of the driving shaft. If 
the motion of the main wheel is to be directly communicated to 
the shaft, the wheel is locked thereto by engaging the friction 
clutch with the flange e, whilst if the shaft is to be rotated in the 

















reverse direction to the main wheel, the spurwheel ¢ is held 

ainst rotation by the friction band around it so that the motion 
of the main wheel is communicated to the shaft through the 
double pinion j, which as it rolls round the spurwheel g transmits 
motion to the spurwheel /, and thence to the shaft. When the 
main wheel is to rotate whilst the shaft remains at rest, the spur- 
wheel q is released by slacking the friction band upon the exten- 
sion i, so that any motion which the wheel g receives from the 
double pinion j which rolls around upon the teeth of the wheel 


Jf upon the shaft, will be idle motion. (Accepted January ll, 


1899.) 
MINING, METALLURGY, AND METAL 
WORKING. 


8355. J. Imray. London. (/'. Siemens, Dresden, Ger- 
many). Regenerative Furnaces. [7 Figs.) April 7, 18-8. 
—lIn this invention a regenerative gas furnace chamber is arranged 
in combination with three or more gas roducers in a row parallel 
to the length of the chamber, each producer having its lower part 
communicating by a valved opening with a lower flue, and its 
upper part communicating by a valved opening with an upper 
flue, the lower flue communicating by passages provided with in- 





ectors with the two air regenerators, and the upper flue commu- 
nicating by a valved opening with each of the gas flues leading to 
the respective ends of the furnace chamber, In one arrangement 
a flue situated at about the middle of the furnace chamber is 
arranged to supply air when the air supply to either end of the 
chamber is reduced or cut off. The furnace is used in steel manu- 
facture. A number of previous patents are alluded to. (Accepted 
January 11, 1899.) 


RAILWAYS AND TRAMWAYS. 


1140. H. H. Leigh, London. (Gerellschaft zur Verwer- 
thung, <&c., Hamburg, Germany.) Electro - Magnetic 
es. (7 Figs.) January 14, 1898.—This invention relates 

to electromagnets for use in a system of electrically breaking 
railway vehicles, but is also applicable to systems cf electric or 
other propulsion in which electromagnets are used to operate 
switch devices or a working conductor. The electromagnet is 
composed of a series of reel-shaped bobbins, the flanges of which 


form pole-pieces and have enlarged bases in order to insure a 
sufficiently broad magnetic field to avoid the lateral displacement 
of the electromagnet which otherwise must be reso to when 
the car travels along on curved parts of the rail track. Each of 
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the reel-shaped bobbins is provided with a wire coil, and the 
several electromagnet members thus formed are united and held 
together by means of a screw bolt or spindle and suitable end- 
pieces. (Accepted January 11, 1899.) 


24,041. E. W. Perrett, Cardiff. Compensating 
Apparatus for Signal Wires. [1 Fig.) November 15, 
1898.—The object of this invention is to maintain signal wires in 
a taut condition, the apparatus operating to compensate varia- 
tions in length caused by stretching or by variations of tempera- 
ture. The gear is carried upon a post, which may be half-way or 




















thereabouts between the hand lever and the signal. The wire 
upon the counterweight side of the apparatus connects with the 
hand lever. The device, as illustrated, is arranged to compensate 
length variations upon either or both wires, to set to “danger” 
in the event of a severance, and to prevent disarrangement of the 
mechanism in the event of heavy objects falling upon the wires. 
(Accepted January 4, 1899.) 


SHIPS AND NAUTICAL APPLIANCES, 


3275. F. M. Grant, A. Kelly, and C. D. B. Hausen, 
Glasgow. Capstans and Windlasses. [8 Figs.) Feb- 
ruary 9, 1898.—According to this invention there is mounted on a 
pivot extension of the vertical shaft of the capstan an inverted 
dish shaped plate A formed with a hand-operating wheel or wheel 
frame Al, This plate A is formed with curved scroll or cam 
grooves @ into which work the vertical pins a! from the radial 
bolts a2, and on turning the handwheel A! these bolts a2 shoot 
from the inverted disc plate b keyed to vertical shaft B into re- 
cesses ¢ in cable wheels C, and so couple the same to the vertical 
shaft B. A strap brake is provided, which consists of two strap3 
partly embracing the brake disc C1, and their ends are attached 
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by means of links to a differential lever whichis pivoted on two 
centre pivots in such amanner that when turning the lever to the 
right or to the left one or other of these pivots comes into operation 
as afulcrum. From this arrangement there arises an action on 
the brake straps E, so that the one end of the strap is tightened 
more than the other end yields. Thus the brake tends to free 
itself in one direction and tighten itself a greater degree in the 
other direction. The differential lever is formed with a bevel 
rack E! on its outer circumference worked by a bevel wheel 
mounted ona horizontal spindle, which is provided with a worm- 
wheel operated by a screw worm ona vertical shaft having a hand- 
wheel at its upper portion. (Accepted January 4, 1899.) 


MISCELLANEOUS, 


30,326. C. H. Meyer, Shepton Mallet, Somerset. 
Dressing Interior of Casks. (9 Figs.] December 22, 1897. 
—According to this invention paraffin wax, or other coating 
material, is applied to the interior of casks by spraying it through 
a nozzle inserted into an opening in the vessel ; as, for instance, 
the bunghole. The apparatus illustrated herein consists of an 
open tank containing the coating material which is kept in a 
liquid state by burning gas jets. Submerged in the tank is a 
cylinder having an inlet valve which when open allows the 
cylinder to become filled with coating material from the tank. 
The valve is connected with a cask support above the tank in 
such manner that when a cask is upon the support the valve is 
closed, and when the cask is removed the valve opens. Carried 
up from the lower part of the cylinder, and preferably from a 
well or sunk part of same, is a pipe at the upper end of which is a 





spraying nozzle. Connected with the cylinder is a pipe leading 


froma compressed air supply. The operation of the apparatus ig 
as follows: The coating material in the tank being in a suffi. 
ciently liquid state, the submerged cylinder becomes filled there. 
with through the valve. The cask to be coated is then placed on 
the support so that the nozzle enters the bunghole, and the valve 
automatically closes. Compressed air is next admitted to the 





cylinder, and the coating material is thereby forced from the 
cylinder up the pipe before described to the nozzle from which 
it issues as a spray, and coats the interior of the cask. Any of 
the material which does not reach and adhere to the wall of the 
cask falls back through the bunghole into the tank. (Accepted 
January 11, 1899.) 


2973. A. Harris, London. Pile Shoes. [7 Figs. 
February 5, 1898.—This patent alludes to 14,815, 1884, upon the 
construction described in which it is intended as an improve- 
ment. Referring to the figures, A is the chill or mould in which 
the pile shoes or point B are cast, C the wrought iron or steel 
arms or bars by which the wood pile is secured to the cast-iron 
pileshoe. Instead of using flat square-edge bars these bars C are 


Fig 1. 














bevel-edged, either bevelled through their full length or on the 
portion only that is placed in’ the mould, in which they are 
situated with the broad sides inwards or facing the opposite bar, 
so that when the molten metal is rua into the mould or chill to 
form the shoe, it flows freely round the back and edges of the 
bars and envelops them in the form of a double taper that knits 
them firmly to the cast iron; various modifications are described. 
(Accepted January 4, 1899.) 


2733. D. E. Hutchinson and A. E. Newton, Lon- 
don. Derricks. [4 Figs.) February 2, 1898.—In a derrick 
constructed according to this invention, and suitable for use on 
board ship, the post, instead of being passed through the deck 
and rigidly secured in a vertical position as is the case with the 
ordinary Sampson’s posts, is connected to the deck of the vessel 
by means of a ball-and-socket or other form of universal joint, 80 
as to be capable of being inclined at any angle in any desir 
direction, the plane of rotation of the derrick and its load being 
thereby inclined also. The consequence of this obliquity is that 
when rotating the jib through half a revolution the weight of the 
jib and load tends to accelerate such rotation when the end of the 
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jib is travelling from the highest towards the 1.west point in the 
said plane and thus reduces the force required to turn the derrick 
when loaded, the oppesite conditions obtaining when returning 
the jib to its initial position with its outward end ascending the 
lane of its rotation. Referring to the drawings, the crane 

is formed with a ball fitting in a corresponding socket com: 
prising a footstep secured to the ship’s deck and a cover oF 
cap secured to the footstep bolts. To the upper extremity 
of the crane post are connected guy ropes, by means of which 2 
may be secured in any inclined p-sition in order to cause the ji 
of the derrrick to automatically rotate in the desired direction 
when loaded. (Accepted January 4, 1899.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, 4 
reports of trials of patent law cases in the United States, Boe 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedf 





street, Strand. 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 


Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and _ Rolling 
Stock provided to Main Lines. 


abroad, and act as Home Agents for 

Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 

Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. — 


Monthly Prices Current of Engineering Material mailed free on application. 








Telegraph Codes used:—A 1; ABC; The Engineering Telegraph Code ; The Universal Mining Code; and our own Private Code. 8281 















eo GARRETT-LEISTON 


WORKS, OFFICES, & WAREHOUSES > —-@ RICHARD GARRETT & SONS, Ltd., 


For ascertaining the time worked 
by Employés. 





WHEEL, GEAR, & RACK OUTTING. 
Milling Outters of ail desortptions. 


INDICATING, COUNTING, AND 
CLOCKWORK MECHANISM 


ee ee Work for Inventors con- 
Business transacted by 

W. M. LLEWELLIN, (.E. 227 
Llewellin Machine Co., Bristol. 
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THE GREAT CENTRAL RAILWAY. 


Nor for thirty years has such an important addi- 
tion been made to the railway system of England 
as that to be opened on March 1, when the old 
Manchester, Sheffield, and Lincolnshire Railway, 
now the Great Central, under the chairmanship of 
the Earl of Wharncliffe, will be connected, alike for 
passenger and goods traffic, with the Metropolis by 
aline terminating at the new Marylebone Station 
of the company, 136 miles south of the old terminus 
of the company at Annesley. Indeed, it seems 
doubtful if we are likely to’see another such exten- 
sion of railway facilities, for all the great railway 





have had no more skilful strategist. It was in 
1873 that the idea of carrying the Sheffield Com- 
pany’s line through to London was first brought 
before Parliament, the shareholders being dis- 
contented, and not without cause, at the fact that 
they had all the expense of gathering traffic within 
their rich areaonly to hand a large part of it over to 
other companies who secured the advantage of rela- 
tively long hauls. About that time the Midland had 
just succeeded in getting through to St. Pancras— 
a precedent which carried weight. The Midland 
were partners in the Manchester and Sheffield Com- 
panies’ venture, but the Great Northern, who had 
been hard hit by the Midland Company’s extension, 








—————7 s, 





























ij 
|K LANCASTER - Knaresboro’ 
# 
yn Harroga' YORK 
Jt T_ 
((( ‘™~ * 
| Pug’ 
8 Ou \, E 
‘ BRAD! me 
\ 1 PRESTON ure S, dy p, pr HU 
SZ hea 7 area : 
/ oe a , 2 & rol 
$0 ‘i HupheRsnierD” \ ¢ ‘Wamier 
Hf ‘ 7 we, ? 
(( WLOAN % q INSLEY cre DIN CLERTNOR fh 
\Y NTO 7 Jroor * DONCASTER SS 
\\ ER A$ = \ 
> IER ewe Qe ame: \ 
TZ a < » THER 4 
(Fu AT ower. WE © ' GAINSBORO’ AASEN 
K@ea< rea Hayheld_ SHEFF ee ee ee 
NN be s 
CO & in 
7 ait ie Xe WILE, a se 
* « di a: ( vont Nunca eee 
= STERFI ' \ an oe a en? Forneastle 
R HEATH AAP eseesd ° 
WINSFORD be X dmebsren 
; ‘ 
Cre take ook i Bgnneguey woark- on-Trent 
WREXHA a, Lsocey/ 
Pat, =, oo RD Sleaford Y 
bon & itchrch ae | INGHAM Uf / 
Tang H June Shore AER " Grantham gos ZR 
“fiLesmeRE arket 0) i pod :ncTON on 
60TH AM 
sv KE 
AEFORD URTON ENT ae 
LOUGWBO } ton LOIN 
< UORNOON 
SNREWSE ron Ae B Oakham Wis 
SS ee | eg 
Braunstone 
VERHAMPTOM i As Whetstone ETERBORO 
. GiLmol 
RMIN eo. _— ‘0’ ing 
Bsa ye G) 
0 . ‘ 
[LONDON | : ingdi 
Marc eyRG 
Ug. Holloway, a cP 4 
Childs tid dane. eY wi eva ara 
Gospel bak. a CZ 
Wompstead A ighgate R¢ St 0 MPTON -U 
W.HAMP'STEAD, art es CAMBRI, 
fentith Town ; Hor 
A 2 ee s Kentish T. Camden Canonbyry, IDFORO ia ORD 
orm * Loudoun hd, Fr ledon"R 
: Culwort 
‘yMasdaVak, a we fang cS 1] 4 
Kensal Gr. KI wt Dacty oe ley 
meee’ \< Wa : — \eucKm 
jumer. tf i ops e Hrrent 
- “= Eagwareh Farvingdon K . ‘Luverp: S| @ 2 
PADDINGTON “Ph oraed 5. Serre Hy angonc Me Nersy ster % i Ro TON 
: a 
et CHARING? hg APUESGURY AG, sate iene 
> 
Nensingi f & mestm' a aR. FO * tA 
" High St i 7 
ert Broad - vicroRt Sorough Re ay gu ire \ | 
ABING : re 
Earls Ce. ai wesc 
compte Grosvenor Vauxtrall Elephant y] ir nesowene 
tincerlare Y Castle NEASD: 
atte Ph 
hal £ 
PHAM ‘ 
, sane. ic 
REFERENCE = comms ..G. Cert . Aai/way 
amasansemeensm..., eee powers 
Si amet cand eae sie to London 
[26894 seneenes - Baers esc gl ee Mitregehtas Railway. 
Fic. 1. 


companies have now direct connection with the| 
Metropolis, excepting the Lancashire and York- 
shire, which, however, is closely allied to the London 
and North-Western, and the North-Eastern, whose 
association with the Great Northern is of reciprocal 
advantage. As to future trunk lines, the usual 
fate of the prophet alone precludes some reference 
to possibilities of an extension from Manchester 
vid Newcastle to Glasgow, a scheme not without 
ts advocates. However, our purpose is not to 
discuss the probabilities of new trunk lines of 
the future 3 it is sufficient for the present that 
this 138-mile route to the north has been com- 
pleted as the result of nearly 30 years’ persis- 
tent effort of a great railway magnate — Sir 
Edward Watkin, than whom we in this generation 





were strenuous and successful in their opposition. 
In 1888 the company again made an effort, but this 
time were content to try to get only as far as Chester- 
field. This time the Midland waged opposition, 
and effectively, but in 1889 the company got their 
Bill for a line not alone to Chesterfield but also to 
Annesley, within ten milesof Nottingham. Mean- 
while Sir Edward Watkin was quietly pushing 
his Metropolitan line to the northward, for no 
other reason probably than to assist the Sheffield 
Company, so that when in 1893 a new scheme was 
put forward it was to carry the line to this Metro- 
politan terminus. This effort, like so many railway 
projects, however, was only successful at the second 
trial, and the Royal Assent was given to the scheme 


Watkin, of course, was the chief factor; it was 
but a reward of his characteristic pertinacity. In 
the work of carrying out the undertaking he had 
valuable help from Mr. William Pollitt, the general 
manager, and from Sir Douglas Fox, Mr. Edward 
Parry, and Mr. Francis Fox, the three engineers 
for the new line. 

The scheme has been carried out as projected 
with practically no alterations, even in the details ; 
and if the time occupied is a trifle longer than the 
more sanguine expected, it must be remembered 
that a very large amount of property had to be 
purchased. At the Marylebone terminal station 
about 1045 dwelling houses have been demolished, 
and 40 acres of ground between the Regent’s Canal 
and Marylebone-road have been cleared for the 
construction of the necessary station buildings and 
sidings for coal, goods, milk, fish, &. To the 
casual reader these figures may not convey an 
adequate conception of the negotiations involved ; 
some idea of the extent of vested interests dis- 
turbed and compensated for may, however, be 
formed when we state that they included milkmen 
and chimney sweeps whose clientéle had thus been 
removed. Although the first sod was turned by 
the Countess of Wharncliffe on November 13, 
1894,* the actual work was only commenced on any 
scale in the summer of 1895, owing to the extent of 
these negotiations, and not much was done until 1896. 
The engineers’ strike greatly delayed the delivery 
of material when it was most wanted at the end of 
last year, especially for constructive work, at the 
Metropolitan end, but withal the work even in 
London has only taken 3} years. The credit for 
this expeditious completion will be readily conceded 
ere we have finished our detailed description. The 
cross-country line, however, has been open for 
mineral traffic for eight months, and this has 
greatly assisted in solidifying the permanent way. 

The route is indicated on the map annexed. 
The heavy lines show the system of the original 
Manchester, Sheffield, and Lincolnshire Railway, 
now known as the Great Central. This system 
extended from Chester, Liverpool, and Southport 
in the west to Grimsby Harbour in the east, com- 
prising a belt of country, rich in mineral wealth, 
extending to 1450 square miles, and yielding 16981. 
per square mile per annum—well up to the average 
for the whole of England. The company, as already 
mentioned, had to hand over the large proportion of 
two-thirds of the freight to other companies for car- 
riage to its destination, a considerable part going 
southward ; and this fact, in large measure, justified 
the courageous step to seek connection with London. 
The line, which was authorised in March, 1894, and 
is now completed, adds 96 miles to the length owned 
by the company, making it 4517 miles, with 195} 
miles partly owned, while 231 miles more are being 
worked, excluding the length of 42 miles between 
Finchley and Quainton-road, belonging to the Metro- 
politan, over which the Great Central traffic is at pre- 
sent conducted. Finchley is 2 miles 2 furlongs north 
of the new Marylebone terminal station, and a 
new line—2100 yards of it underground—has been 
built. Then the new line has an independent set 
of rails, alongside of the Metropolitan, as far as 
Preston-road, about two miles south of Harrow, 
and near to Wembley Park. This length of five 
miles is reserved for the sole use of the Great Cen- 
tral. From this point, where suburban traffic may 
be said to terminate, the Great Central use the 
metals of the Metropolitan up to Quainton-road, 
44 miles north of Baker-street. From this point to 
Annesley there is a new cross-country line extend- 
ing to 94 miles, so that the Great Central opens a 
new route of 138 miles. 

And here it is necessary to speak of the 
alternative line from Quainton-road to Marylebone 
Station, for which power is to be sought in the Ses- 
sion of Parliament opened this week. This alterna- 
tive entry to London is shown on the map (Fig. 1) 
and the desire for it is largely due to differences 
with the Metropolitan Company, whose directors, 
since the retirement of Sir Edward Watkin, have not 
shown the same spirit of conciliation towards the 
new scheme which, after all, means so much for 
the Metropolitan Company, in view of the volume 
of traffic which can-be sent over the Metropolitan” 
from Quainton-road to various centres in London. | 
The Great Western Company are joint promoters 
in connection with this alternative entry to Lon- 
don, as part of their system is being used. 

This alternative line commences at Grendon 








in March, 1893. In this success Sir Edward 


* See ENGINEERING, vol. lviii,, page 643, 
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Underwood, 2} miles north of Quainton-road Junc- 
tion, and passes in a southerly direction to Princes 
Risborough, on the Wycombe and Oxford line of 
the Great Western Railway. The length of this 
new portion is 15} miles. The Great Western line 
is utilised from this point to High Wycombe, the 
distance being 84 miles ; but it is to be widened, 
and the gradients and curves improved, including 
the widening of a tunnel, 124 yards long. From 
High Wycombe, again, a new line, authorised in 
1897, is to be constructed by the Great Western 
Railway, running due eastwards to Wormwood 
Scrubbs, where it joins the main line to Padding- 
ton. This line is to be connected with the Great 
Central system by a line, authorised in 1898, ex- 
tending from a point a little west of Northolt (in 
the parish of Ruislip) to Neasden, the length being 
6} miles, joining the authorised loop at Neasden to 
the Great Central Railway. 

The joint portion of this line will be vested in 
the joint committee to be appointed from the 
boards of the two companies, power being taken 
for the necessary capital to be provided in the first 
instance by the Great Western, while the Great 
Central will be responsible for interest on one-half 
the amount, reserving, however, the right when 
they find it convenient to raise the necessary 
capital to pay off their moiety to the Great 
Western on giving six months’ notice. These 
lines will give the Great Central a new and better 
route to their London terminus than by running 
over the Metropolitan Railway, a slightly in- 
creased distance being more than made up for 
by better gradients and curves. In other words, 
it gives the Great Central two strings to its bow, 
which, in view of the changes resulting from dif- 
ferences in the constitution of boards of directors, 
is always desirable where more than one company 
is concerned in an arrangement. The route by 
the Great Western enables the Great Central to 
get on to the line now completed south of Harrow, 
so that their London terminus is not affected by 
the alteration in the route. 

From Quainton-road to Annesley the new line 
strikes almost a bee-line up country, and while 
ostensibly intended to distribute in the south the 
traffic gathered in the northern counties to a 
greater extent than formerly, it taps many impor- 
tant centres — Brackley, Helmdon, Moreton 
Pinkney, Rugby, Lutterworth, Leicester, Lough- 
borough, and Nottingham; and while deferring for 
subsequent articles detailed reference to the engi- 
neering works on the way which we hope to illus- 
trate fully, it will conduce to a better understand- 
ing of such descriptions if we now give a brief 
general account of the line. First, it may be said 
that the work was divided into seven contracts, as 
follow : 

No. 1, extending from Annesley to a little south 
of East Leake, about 19 miles, let to Messrs. Logan 
and Hemingway, Sheffield ; ironwork, Messrs. 
Heenan and Froude, Manchester. 

No, 2, extending from East Leake to Aylestone, a 
short distance south of Leicester, about 17 miles ; 
contractor, Mr. Henry Lovatt, Wolverhampton ; 
ironwork, Horseley Company, Tipton. 

No. 3, from Aylestone to Rugby, 16 miles ; con- 
tractors, Messrs. Topham, Jones, and Railton, 
Westminster ; ironwork, Horseley Company. 

No. 4, from Rugby to Moreton Pinkney, 16 
miles, let to Mr. Thomas Oliver, Horsham ; iron- 
work, Messrs. John Butler and Co., Stanningley. 

Nos. 5 and 6, from Moreton Pinkney to Quainton- 
road, 25 miles, let to Messrs. Walter Scott, New- 
castle ; ironwork, Horseley Company. 

No. 7, the London section and station, let to 
Mr. J. T. Firbank, London ; ironwork to Messrs. 
Handyside and Co., Derby. 

The engineers are, for the first three contracts, 
Mr. Edward Parry, Nottingham, and for the re- 
mainder of the line, Sir Douglas Fox and Mr. 
Francis Fox, London. The line is laid out with 
very easy gradients, 1 in 132 at the northern end, 
and of 1 in 176 for the greater part, with curves of 
60 to 80 chains radii, except in the approach to 
the London terminus, where the trains will be slow- 
ing down. 

One characteristic of the works is the small amount 
of steel used on the southern part of the line, for 
satisfactory brick-making clay was easily got, and 
with this several picturesque viaducts have been 
constiusted, the only heavy girder work on this divi- 
sion being the viaduct immediately south of Rugby 
Station, where the long span for* the London and 
North-Western Railway main lines necessitated 





deep lattice girders. That this was exceptional 
will be understood when we state that on the 41 
miles northward from Quainton-road, the steel work 
for bridges is within 1700 tons, excluding, of course, 
the Rugby Viaduct. Another general point which 
may be dealt with here is the permanent way, 
which is illustrated on page 168, Figs. 3and4. The 
distance between top of formation and rail level is to 
be 2 ft. on the centre line, the bottom consisting of 
9-in. pitching 24 ft. wide. The formation is itself 
28 ft. wide, while the over-all width in cuttings is 
28 ft., and on banks 31 ft. The slopes vary from 3 to 
1tol}to1. Rails of the ordinary bull-head section 
are used, 86 lb. per yard. Some of the banks, as 
we shall show later, are 30 ft. to 50 ft. high, and 
the cuttings of similar dimensions. 

As to stations, there are twenty-six between 
Quainton-road and Annesley, and all are con- 
structed on the island platform system, which will 
be illustrated later. The first is at Calvert, and 
then 6 miles further on, Finmere Station, in Oxford- 
shire. Beyond this is one of the fine viaducts to 
which we have referred, and then comes the 
ancient burgh of Brackley, dating from the time 
of Henry II., and the town of temporary residence 
of the barons who wrung Magna Charta from King 
John. Thus far the engineering works are compara- 
tively light, with earthworks in Oxford clay, witha 
bridge over the Oxford and Cambridge branch of 
the London and North-Western at Twyford, and a 
second over the Banbury branch of the same 
company at Mixbury. At Brackley, too, the new 
line is carried over the River Ouse; a trickling 
stream down a broad valley necessitating the build- 
ing of twenty-two segmental arches of 34 ft. 3 in. 
span, one of which suffices for the river. Exten- 
sive floods have necessitated inverts being put in 
since construction; but to this we shall refer 
later. 

Beyond Brackley there is a long cutting through 
limestone extending for a mile and a quarter, averag- 
ing nearly 30 ft. in depth and with a maximum depth 
of 40 ft. This is near the home of George Wash- 
ington’s parents at Sulgrave, and soon Helmdon is 
reached, near which is another deep cutting, and a 
viaduct of eight spans symmetrical with those at 
Banbury. It carries the line over the Northampton 
and Banbury Junction line, and soon after—at 
Woodford-cum-Membris, in Northamptonshire— 
north of Culworth Station, a useful connection 
is formed with the East and West Junction Rail- 
way. At this point are sorting sidings, locomotive 
sheds, &c. This junction will prove of special 
convenience to pilgrims bound for Stratford-on- 
Avon. Two miles further north is Fawsley Park, 
closely associated with the uprising preceding the 
Commonwealth. Charwelton is the next station, and 
about here we reach the watershed, and the source 
of three rivers, the Leam which joins the Avon and 
with it swells the Severn, the Nene flowing to the 
Ouse, and tributaries of the Thames, the line 
attaining a height of quite 500 ft. above sea level. 
This is about 73 miles from the Marylebone Station ; 
but instead of climbing to the top of the watershed 
the railway passes through a tunnel 2860 yards long, 
the formation being about 100 ft. below the surface 
and 120 ft. at the northern exit. But the story of 
this boring through the clay must for the present be 
deferred. Here, too, there are historical associa- 
tions, for it was at Catesby House, close by the 
northern mouth of the tunnel, that the Gun- 
powder Plot was hatched. For the next four or 
tive miles the works are pretty heavy, with long 
banks, four or five bridges and three viaducts, the 
Catesby with eight arches, the Staverton with 
eleven, and the Willoughby with thirteen arches ; 
through one of the latter there flows the river Leam. 
One of the bridges carries the railway over the 
Daventry and Leamington branch of the London 
and North-Western. 

Five miles northward brings us to Rugby, and 
hereis probably the most important bridgework on 
the line. The railway crosses the London and 
North-Western system just outside and to the south 
of Rugby Station, and this has necessitated a viaduct 
about 300 yards in length, the minimum headway 
being 14 ft. 9 in. The main lines are crossed in three 
lattice-girder spans, the centre of 165 ft. and the 
two side spans of 105 ft. The girders, supported on 
massive blue brick piers, are 20 ft. deep. To the 
north of these main spans are two spans over 
sidings, &c., these latter being 60 ft. and 75 ft. 
respectively. The girders are of the plate type, 
and 7 ft. deep. Continuing further north, the 
new line is carried over the remainder of the 





London and North-Western Company’s property 
on 15 brick arches, each of 26-ft. span. At the 
south end of the viaduct there is a 40-ft. span 
with plate girders carrying the new line over 
road alongside the London and North-Western 
system. The new railway passes over this 300. 
yards viaduct on a curve of 120 chains radius, and 
on a gradient of 1 in 176 rising southwards. 

An interesting piece of work with which we hope 
to deal at length was the crossing of the Oxford 
Canal, a little north of Rugby. A penalty of 10). 
was to be paid for every hour the traftic was stopped, 
with 10/. per hour additional if the stoppage was of 
longer duration than three days, or was avoidable, 
while 20s. were to be paid for every 1000 cubic feet 
of water lost. Thisis exactly five times the penalty 
laid down in the case of the Midland Counties Com- 
pany crossing the Nottingham Canal at Sponden 
60 years ago. The canal is on a bank, and a girder 
bridge of three spans each of about 100 ft. was built. 
To obviate any chance of leakage consequent on the 
sinking of the foundations for piers and abutments 
a long steel trough was built for, and sunk in, the 
canal, and proved effective. And at this point, 
about 86 miles from Marylebone Station, the 
southern section, laid out by Sir Douglas Fox and 
Mr. Francis Fox, ends. 

The northern section, of which Mr. Edward 
Parry, of Nottingham, is engineer, extends from 
Rugby to Annesley, where the existing lines of the 
company are joined. To Nottingham the gradients 
are light, the heaviest being 1 in 176, but on the 
10 miles north of that city the ruling gradient is 
1 in 132. The sharpest curve is of about a mile 
radius, excepting at the approach to Nottingham 
and Leicester Stations. Between Rugby and 
Leicester there are stations at Lutterworth, Ashby 
Magna, and Whetstone. On this length of 
19 miles the works present few engineering fea- 
tures, consisting of heavy earthworks, while the 
Midland Railway Rugby branch is crossed between 
Broughton Astley and Countersthorpe, and the 
London and North-Western South Leicestershire 
branch is also crossed. Both bridges are on the 
skew, the girders in the latter case being 74 ft. long, 
and in the former about 36 ft. 

The railway enters the burgh of Leicester through 
the Bede House Meadows, purchased from the 
Corporation of Leicester, and from thence passes 
over a viaduct to the central station in the neigh- 
bourhood of Friars Causeway. The station itself 
is upon a high level with platforms 1240 ft. long, 
while the booking office is in the new street below. 
Away to the north again the railway is carried on 
viaducts and bridges over streets and the River 
Soar, near to the North Bridge. The total length 
of viaducts and bridges through Leicester is over 
2000 yards. The arches, which are of brick, faced 
with blue brick, are for the most part of 30-ft. span. 
The longest span of the road girder bridges is 170 ft. 

Passing Birstall and Rothley, Lord Macaulay's 
birthplace, going through some deep cuttings and 
over high banks, the line crosses the new Swithland 
reservoir of the Leicester Water Works, about six 
miles from the town, on a viaduct of masonry spans 
of 30 ft., with a 45 ft. 9§ in. girder span in the 
centre to suit the weir of the reservoir. The 
total length is about 400 ft., and the width 26 ft. 
clear. Continuing north, the works are compara- 
tively light for some distance, the line passing 
through fields at the back of Elms Park, Lough- 
borough, where the station has been constructed. 
The Midland Railway is again crossed at the south 
end of Loughborough Station. Eight lines of 
railway for the Midland have been provided for by 
four spans. The lines cross each other on the 
skew, the angle of obliquity being 60 deg. in the 
case of two spans, and 63} deg. in the other two. 
The spans in the two former cases are 32 ft. 4 in. 
clear, and the latter two 31 ft. 3h in. The Mid- 
land Railway being upon an embankment, the piers 
are carried down to a layer of concrete 15 ft. te 
20 ft. below the surface. Across the Loughborough 
Meadows there is a large viaduct of 11 spans of 
36 ft., and a large embankment. Near East Leake 
there isa short tunnel, the total length being 88 
yards. 

Thus past Stanford, East Leake, and Rud- 
dington, the line through comparatively easy 
work enters Nottingham. Immediately south of 
this town the line crosses the River Trent on4 
steel girder bridge of three spans of 110 ft. each, 
with a number of brick arches of lesser span 4s 
flood openings on each side. In Nottingham the 
works are heavy, the line being carried upon viaduct 
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from the Trent Bridge to near the Old Town Hall, 
and thence in tunnel 280 yards long, and covered 
way under Thurland-street to the central station. 
The station, which is for the use of the Great 
Northern as well as the Great Central, is situated 
in the centre of the town ; it covers 12 acres, and 
has two island platforms, 1300 ft. long by 68 ft. 
broad, with four bays for local trains. The cost 
is estimated at about three-quarters of a million. 
It will not be completed for some time, but mean- 
while the two local stations —Carrington and 
Arkwright-street—will be utilised for the town 
traffic. From the central station the line proceeds 
under the Mansfield-road in tunnel about 1200 
yards long, opening out for a short distance at the 
bottom of Sherwood Rise for Carrington Station, 
and proceeding thence bythe Sherwood Rise Tunnel, 
662 yards in length, towards Basford. All the tun- 
nelling through Nottingham was in the new red or 
Bunter sandstone. The width of tunnels is 27 ft., 
and the height above rail level 20 ft. A mile 
north of Nottingham the line crosses the Great 
Northern Company’s Derby and Stafford branch, 
about a quarter of a mile to the east of the Basford 
and Bulwell Station, and continues up the Leen 
Valley, which is. served already by the lines of 
the Great Northern and Midland. Owing to the 
necessity for better gradients, the works on the 
new line are much heavier than those upon the 
existing railways. At Annesley the line is con- 
siderably below the level of the Midland Railway, 
but crosses over that and the Great Northern 
Railway at Linby upon bridges giving about the 
usual headway ; while near Bulwell Forest, where 
it crosses the Midland a second time upon a viaduct 
nearly 400 yards long, the rails are 35 ft. over the 
Midland. But with these and other works we 
shall deal at length in our subsequent articles. 

We begin our description of the details at the 
Metropolitan end, where Mr. Edmund Wragge has 
been resident engineer, and first a plan showing the 
general arrangement is given in Fig. 2, on page 168. 
We have already referred to the extent of area (40 
acres) cleared of dwelling-houses and streets, and 
on which the railway departments are arranged in an 
admirably convenient way. The lines—17 in all, after 
they cross the Regent’s Canal, where the bridge is 
350 ft. in width—radiate at various angles, those to 
the extreme west passing to a wharf on the Regent’s 
Canal, where a shed, with an immense umbrella 
roof of 92 ft. in width, is built. Alongside the 
canal, east of the shed, there is an hydraulic 
Goliath crane to carry 30 tons, for lifting armour- 
plates, forgings, and the like, sent from Sheffield 
on their way to the arsenals, &c., down the river. 
Next, eastward are the radiating lines to the coal 
traffic department, where are cross-tracks with turn- 
tables at the ends, and thus accommodation is pro- 
vided for 220 wagons. Continuing eastward are 
hydraulic and electric power houses, with a battery 
of five Lancashire boilers, each equal to running 
engines of 400 horse-power, with two sets of pumps, 
accumulators, &c., and a Brush Company’s electric 
generating plant. 

Next in order comes the goods warehouse, 
an immense five-storey building, of which we 
shall publish detailed illustrations later on. It 
is constructed of brick with built-up steel columns 
and heavy plate girders, while the more important 
floors are laid with Hobson’s flooring to carry 3 cwt. 
per square foot. The size is 384 ft. long by 255 ft. 
wide, the total floor area being 114 acres. There 
are three broad roadways into the building with 
two sets of three lines of railway—six lines in all— 
into the ground floor. This floor is on the level of 
the adjoining new road, No. 6, now known as Ross- 
more-road. To this level there is slight gradient 
from the bridge carrying the railway over the 
Regent’s Canal ; two large hoists are provided 
for lowering railway trucks into the basement. 
There are six hydraulic cranes on each of the 
four ground-floor platforms, varying from 25 cwt. 
to 50 cwt.; twelve hydraulic cranes on the top 
floor around the wells, which are thus con- 
venient for each floor; while outside, along cach 
wall, are hoists or derricks for lifting weights into 
each floor. These hoists are enclosed in corrugated 
iron sheeting supported on cantilever beams from 
the main girders. Grinnell sprinklers have been 
Provided, and these are supplied from tanks 
carried on towers at each end of the building. 
The roof is of the ridge-and-furrow design in 
24-ft. spans, partly glazed and partly slated. 

steel work for the building alone exceeds 

tons. in weight. The space around the 


warehouse has been covered in, so that goods 
will not be exposed to the weather. The exit 
gates to Rossmore-road are of the rolling-shutter 
type. 

The next radiating line is to the main passenger 
station, of which an engraving is given in Fig. 5, on 
page 169. This view is froma photograph taken 
when the work was in progress, and shows the light 
roofing, which will be illustrated later. The line 
falls from the Regent’s Canal, to pass under No. 6, 
or Rossmore-road, while the goods lines are on 
an upward gradient to enter the yard, which is 
on the same level as the road named. The Ross- 
more bridge is of the plate type, with the girders 
cantilevered over the columns, so as to reduce the 
length of the span, and consequently the depth of 
the girder, as headway was limited, owing to the 
desirability of keeping the road gradient as low as 
possible. There is a cab approach from the bridge 
down into the station, and here it may be said that 
the platforms extend from under the bridge right up 
tothe station buildings—a length of 1000ft. Theroof- 
ing extends for a length of about 600 ft. The width 
at the platforms at present is 155 ft., but, as shown, 
this may be doubled, the property alongside belong- 
ing to the company. There are four platforms for 
trains, with a line to the outside at each side for 
shunting. There are two main spans of 50 ft. each, 
a third at the east side of 40 ft., while at the east 
side there is a cantilever verandah to cover the plat- 
form and carriages; but the design is arranged so 
that, when the extension eastward is made, the 
construction will be uniform. We do not propose 
now to describe the roof, except to say that it affords 
ample light, the covering being almost entirely of 
glass. The booking offices are arranged along with 
a promenade 100 ft. wide at right angles to the rail- 
way platforms. Brick and terra-cotta with oak has 
been used for these, while electric light, with gas for 
emergency, has been fitted throughout. To the ad- 
mirable arrangement of the offices we shall refer 
when we illustrate them ; but here it may be said that 
the convenience of the officials and workmen has 
had as full consideration as that of the passengers. 
In front of the booking office there is being con- 
structed a fine verandah stretching across the street 
to the Hotel Great Central, a handsome structure 
built of red brick and terra-cotta mouldings on 
the Marylebone-road. Streets leading to and 
from the station have been built on either side of 
this hotel. The platforms, by the way, are paved 
with Victoria stone, and the booking hall and 
waiting-rooms with inlaid teak blocks. 

The next radiating line to the eastward is kept 
level to the platforms for fish and milk traffic, 
which are expected to be very extensive, and fur- 
ther beyond are carriage sidings. In the land 
immediately to the east of the company’s property 
the Crown is interested, and they have insisted 
upon a very high boundary wall—about 25 ft.—and 
advantage has been taken of this to build alongside 
of it, oil gas works, which are completely equipped, 
and a long shed with light roof and galvanised cor- 
rugated iron walls for cleaning carriages, &c. Anew 
sewer was constructed in connection with the 
works, so that the problem of draining the area and 
the station was a comparatively simple one. Close 
by the station, too, on the north-west side, stables 
have been erected for 650 horses, with forage 
stores, &c. Throughout, everything has been 
done to insure despatch ; but to such arrangements 
more detailed reference will be made before we 
have concluded our series of articles on this most 
important addition to our railway system. 


(To be continued.) 





SUBMARINE SURVEY. 
By Cuaries Bricut, F.R.S.E., A.M.Inst.C.E. 
(Concluded from page 103.) 
Fryine Sounpines. 

In depths not exceeding 200 fathoms, flying 
soundings can be taken without stopping, provided 
the speed of the vessel is not greater than 5 or 6 
knots ; the length of wire required to be paid out 
under these conditions being at the most 350 or 400 
fathoms, there will be no difficulty in heaving it in. 
But the amount of wire paid out is no longer com- 
mensurate—even approximately—with the depth of 
water. In fact, the wire describes a curved line, 
such as A B C (Fig. 19), very different in length to 
the perpendicular D Y, the height cf which is the 





depth required. If d= AD represents the dis- 
tance run by the ship from the instant the sinker 


was let go till the instant of its reaching the 
bottom, this distance being diminished by the 
length of the horizontal component of the sinker’s 
motion through the water during the same interval ; 
and 

f= DC the depth at the point where the sinker 

reaches bottom, 

also 

l= ABC the length of the wire paid out, 


evidently 

i<(d+f);l> Jd+ 7, 
whence 

fr(l-d);f <VB-a@. 


With a little practice we can easily deduce the 
value of f falling between these two limits, with 
fair approximation to the actual depth. Soundings 
obtained in this manner are often of great value, 
both for cable laying, and also for purposes of ordi- 
nary navigation. | 

When greater precision is required and the depth 
does not exceed 80 to 100 fathoms, a Thomson tube 
is secured to the stay line a few feet above the 
sinker. The tube is of glass, of very small dia- 
meter, and closed at one end, the interior being 
coated with some coloured substance, such as cyanide 
of potassium—or better still, chlorate of silver— 
which is decomposed by sea water. The tube con- 
taining—and protected by—a brass case is attached 
to the line with the closed end up. As the tube 
descends and the pressure increases, the water 
enters the open end of the tube, compressing the 
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air within, and causing discolouration of the 
chemical, so far as it is able to penetrate. On re- 
covering the tube, the discoloured length is com- 
pared with a properly graduated scale, and the 
corresponding number of fathoms can be read off.* 


JAMES’ SENTRY. 
The system about to be dealt with is gradually 
supplanting what has just been described. 
he primary object of the invention is to supply 


* For particulars regarding ocean current and hints on 
their observation, the reader is referred to a paper by 





Captain A. S. Thomson, R.N.R., C.B., read at the Inter- 
national Geographical Congress of 1895, 
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Fics. 3 anp 4. Sranparp SEcTIONS OF PERMANENT Way. 


an instant and automatic warning of the approach | any apprehension of danger, and can be trailed ,of the water. The idea is not entirely new, but. 


of a ship to shallow water, and thus to prevent the 
danger of stranding, which class of accident is the 
cause of over 2000 disasters, on the average, during 
a year—as recorded by the Board of Trade returns.* 

Here (see Fig. 20) the sinker, at the end of the 
pianoforte steel sounding wire, is an inverted 
wooden kite suitably termed a ‘‘sentry.” It is put 
overboard and placed ‘‘ on guard” before there is 


* About 54 per cent. of the vessels lost at sea are lost 
by stranding. 


|from the stern of the vessel for any time at any 


'required depth down to 45 fathoms, where it 


/remains until it touches the bottom. In the event 
| of that happening—through the ship running into 
'shallower water than the set depth—it will at once 
free itself, and rise to the surface, simultaneously, 
| by the sudden decrease of tension on the wire, 
sounding an alarm on board, thus giving instant 
warning of the approach of danger. 

Just as an air kite rises by the pressure of the 
| atmosphere, so a marine kite sinks by the pressure 





Mr. James is the first individual who has solved 
the problem successfully. The difficulty has been 
to get the instrument to go straight, without coming 
up or slewing about. 

The action which takes place in James’ sentry 
if bottom is encountered, will be more intelligible 
by reference to the diagram Fig. 21. Here, A 1 
the nose of the kite directed at an angle towards 
the bottom, whilst A B is a metal lever terminating 
in the bulb B. Obviously the first point to strike 
the bottom will be B. When this happens the rod 
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Fic, 5. INTERIOR oF MARYLEBONE STATION. 


James* has already been very largely taken up by 
various Government vessels and mail ships, as well 
as by most of the telegraph and cable companies. 
With regard to the latter application, the following 
instance of utility is worthy of mention : The engi- 
neer in charge of a certain cable expedition having 
taken the ordinary soundings with the lead pre- 
vious to laying a short line of a few miles in quite 
shallow water, satisfied himself that he had a fairly 
level bottom for the cable. He, however, as an 
extra precaution, tested the bottom with the sentry, 
the result being that a coral reef was revealed. 
Soundings had been obtained with the lead at either 
|} side of the coral ridge, but had missed the reef ; 
(on the part of the ship) between 5 and 12 knots. | whilst the sentry, towed at a uniform depth, struck 
It may be urged that, after the manner of all | it, thereby saving the cable being laid over a sharp 
flying soundings, the information is more in the| reef. 
nature of a record of what has passed than any-| It is quite conceivable that James’ sentry may 
thing else. Against this argument it should be | entirely revolutionise the practice of sounding in 
observed that the angle formed by the suspending | all its varied applications. 
wire with the deck of the ship is so acute| 
that in six fathoms of water the sentry itself 
is not more than 14 ft. or 15 ft. behind | 


Descriptions of the composition, temperature, 
the stern-post, and, on the other hand, the sentry | &c., of the bottom will come more suitably under 
is set to give the alarm at a substantially greater | 


Saih shun Ma OMe wanes Scene | some future articles on Submarine Research ” the 
these cata & is almost impossible for ae —— ea oe or ieetees 
. = regarding the maximum depths of which we have 
ee ne See er ieee . ae may not be out of place in conclusion 
‘angerous = ere. 
line, for example, as the 10-fathom line outside of | The deepest water experienced in soundings up 
the Isle of Wight, beyond it. Taking the typical | to date is in latitude 23 deg. 40 min. S., and longi- 
case of a ship bound up the English Channel, where | tude 175 deg. 10 min. W., a little south of the 
. is known that about 16 fathoms will keep well Friendly Isles, South Pacific Ocean, where Her 
dled ba cnn ng gg : i eA Majesty's surveying ship Penguin was engaged in 
set his * omne a pat "90 abe adn it rae at f 8 Anse a0 he aoe b r ees 
at that depth ; and, should his vessel get off her | Slee sone pe sinaline pete danke ane 
track and cross the 20-fathom line, he could not “ 
fail to have instant warning. In some instances 
less depth might be consistent with safety, whereas 
40 fathoms might be necessary to clear such isolated | 
regions as Ushant. 

First patented in 1888 (Specification No. 6134 
of that year), this ingenious apparatus of Mr. 


A B is pushed backwards, the catch C released, and | 
all the strain falls on the rod D, instead of on the 
two links Eand E. This has the effect of pulling 
the kite over on its back, whereupon it comes up to 
the top. The simultaneous slackening of the line 
which accompanies this movement, sounds a gong | 
connected to the winch holding the sounding wire, | 
on the deck of the vessel. The mechanism is com- 
pleted by the winch being furnished with an indi- 
cator which registers the number of wire fathoms 
paid out. The kite itself is about 3 ft. long, and 
weighs about 15 1b. The vertical depth at which 
the sentry sets itself when a given length of line is 
paid out is not changed by any variation of speed 





DeptH Statistics. 





* The subject was Mig? few gd dealt with by Professor 
Lambert, M.A., of the Royal Naval College, Greenwich 
in the course of a paper read before the Royal Uni 


Service Institution on June 3, 1891. 

+ Evidence of this description—in extreme depths over 
a soft bed—is not, however, entirely satisfactory. Under 
such circumstances, the fact of bottom having been reached 








LWAY. 


known of in the same vicinity. Previously the area 
of deepest water known was in the North Pacific, 
off the Kuril Islands and the north-east coast of 
Japan. About here several great depths have been 
successfully measured by the Tuscarora, the maxi- 
mum being 4656 fathoms, position, 44 deg. 55 min. 
N., 152 deg. 30 min. W. Again, on the Chal- 
lenger expedition, 4575 fathoms was met with a 
little eastward of the Philippine Islands. The 
fourth greatest depth at present known of is situated 
about 90 miles north of San Juan de Puerto Rico, 
West Indies, where 4560 fathoms have been 
sounded. There are, of course, several instances 
of depths exceeding 3000 fathoms—-in the North 
Atlantic, Bay of Biscay, off the coast of Chili, off 
Bermuda, and elsewhere—but all of these are 
materially less than the four cases first alluded to. 


LITERATURE, 


A Handbook for Chemists of Beet Sugar Houses and Seed 
| Culture Farms. By Guitrorp L. Spencer, D.Sc. 
| New York: John Wiley and Sons; London: Chap- 
| man and Hall, Ltd. [Price 12s. 6d. net.] 

| Tue beet sugar industry of the United States has 
undergone some vicissitudes, but a short time back 
encouragement was given to the subject through 
the publication of Government reports written by 
experts and containing valuable information ob- 
tained in Europe. The present book is a hand- 
| book in the best sense of the term, for it contains 
information of just that nature which is likely 
to be needed at intervals in the ordinary course of 
work. Chemical analysis is the basis of procedure 
in this manufacture, and though the methods 
| needed for ordinary practical work are not difficult, 
‘there are special points to be observed which are 














| may not be known to those taking the sounding, he result 
| being that the wire—in continuing to run out—coils 
itself at the bottom, and so registers a magnified depth. 
When the entire wire is recovered the length paid out 
|is probably a true registration of the depth, but when the 
| wire breaks in recovery it is usually caused by kinking, 
resulting from the wire cviling itself at the bottom. 





a 
i 
d 
H 
a 


170 


ENGINEERING. 





[FEB. 10, 1899. 








not to be readily gathered from ordinary text- 
books. The first pages are devoted to general re- 
marks on sugar-house control, in which the author 
points out the need of greater care and accuracy of 
measurement than is often observed in the testing 
department of beet sugar factories. It is well 
known that a large part of the success of the Conti- 
nental establishments is due to their scientific 
methods of working, and many of the devices used 
in French and German establishments are described 
and illustrated in the book. Among these may be 
mentioned the ingenious automatic recording appa- 
ratus of Horsin-Déon for registering the measure- 
ment of the juice, and J. P. Baldwin’s machine by 
which the weight of the juice is determined by 
automatic means. In the pages devoted to optical 
methods of testing many different forms of polari- 
scope, both of the shadow and transition-tint type, 
are described and illustrated ; after which plain 
directions are given for working the instruments, 
for preparing the solutions, &. A general know- 
ledge of the many principles involved is pre- 
supposed in treating upon this part of the subject. 
The difficulties met with in sampling are dealt 
with, and pitfalls into which the unwary may 
stumble are pointed out. Apparatus and methods 
for determining specific gravity have a chapter 
devoted to them, after which the direct analysis 
of the beet is taken up; the alcoholic, or German 
method and the aqueous method more largely fol- 
lowed in France—as represented by the Scheibler’s 

(alcoholic) and Pellet’s (aqueous) systems) are 

both described. The author prefers the former. 

Soxhlet’s extraction apparatus for collecting and 

condensing the vapour of the solvent is illustrated 

and an account given of the method of working. 

The succeeding pages deal with the methods followed 

in making analyses of the juice and the syrup, of 

the massecuites and molasses, of sugars, of filter- 
press cake, and of waste products ; after which the 
various substances, such as bone-black, limestone, 

&c., are dealt with. A section is then devoted to 

seed selection, after which follows a miscellaneous 

section consisting of ‘‘ notes” on various subjects, 

The remaining part of the book is devoted to 

Tables of various kinds and other compilations 

containing reference data. There are also speci- 

men blank forms to be used in keeping records of 
work done. 

Lecons Elémentaires @ Acoustique et d’Optique. By Cu. 
Fapry. Paris, 1898: Gauthier-Villars et Fils. 356 
pages, 8vo. [Price 7.50 francs. ] 

In this text-book Professor Fabry, of Marseilles, 
explains acoustical and optical phenomena in a 
simple manner. He presupposes nothing more 
than the knowledge of elementary geometry and 
algebra. Not even trigonometrical symbols are 
employed except in the chapters on refraction, and 
to render this part intelligible, he inserts a few 
pages on the measurement of angles and on sines. 
Similarly, a chapter on crystallography precedes the 
explanation of polarisation phenomena. The author 
does not offer detailed descriptions of apparatus, 
nor of experiments. The 205 illustrations are 
merely schematic diagrams (not a few of his own 
design, we should think), rarely indicating more 
than the principle of the device. He wishes to 
place the laws of acoustics and optics in a logical 
sequence before the reader, and this he certainly 
has done. His treatment is original and decidedly 
able. 

He starts with a happy way of elucidating vibra- 

tory movements, and couches his deductions in 
that clear, concise language which, we are often 
told, is characteristic of French authors, and which 
undoubtedly characterises some of them. That 
language, of course, claims the sharpest attention 
of the reader ; rather more than that occasionally. 
For the author has a long and difficult task before 
him, and attempts more than one might anticipate, 
considering that he has limited himself to elemen- 
tary mathematics. A few misplaced letters in 
his remarks on the combination of pendular move- 
ments may puzzle the reader severely; and we 
doubt whether the student will understand the 
author when, in discussing the influence of tem- 
perature on the velocity of sound propagation, he 
tates without further explanation: ‘‘This is an 
adiabatic phenomenon.” The Professor is also too 
authoritative in his assertion that all sounds are 
propagated with the same velocity. Blasting ex- 
periments made with equal boreholes charged with 
different weights of powder seem to prove that the 
more intense sounds travel faster. 





Nearly three-quarters of the volume are devoted 
to optics. The author speaks of astigmatism of 
mirrors and lenses, illustrates the curved path of 
a ray of light in undisturbed salt solutions which 
lend themselves better to the demonstration of 
these refraction phenomena than the air strata of 
different densities, usually resorted to in explana- 
tion ; brings a general chapter on centric systems 
after the customary exposition of refraction in 
lenses and prisms, and likens the property of 
vapours to emit the same rays which they absorb 
to the resonance of chords to their own notes. But 
he presents no coloured spectrum, not even a solar 
spectrum in black and white, and we have to trust 
to the imagination for the appearance of interference 
bands and diffraction fringes. Lippmann’s photo- 
graphic negatives in natural colours are explained, 
the bolometer and phosphorescence just mentioned. 
There is a fairly comprehensive division on optical 
instruments, saying more, and also less, on the 
human eye than is generally to be found in 
elementary text-books. To introduce meridian 
instruments and equatorials without illustrating the 
manner in which they are mounted, looks super- 
fluous. The chapter on photometry is very pro- 
perly placed last. As to the velocity of light, we 
do not read that the first determination (that by 
the aid of occultations of the moons of Jupiter) was 
made as early as 1676, and Olaf Roemer is not 
named ; Fizeau, Cornu, Foucault, and Michelson, 
are mentioned. But we find Roemer’s name and 
date in the excellent sketch of the history of optics 
which concludes the volume and which leads us up 
to Maxwell and Hertz. 

Altogether this is a good book, a popular text- 
book in scientific language. But for whose benefit 
is it compiled? The author says, for students ; of 
what grade, we hardly know. If it had been pro- 
vided with an alphabetical index, it might be re- 
commended as a reference volume. It does not 
teach the student how to make a single experiment. 
But we repeat, the book is very good in many 
respects. 
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THE WATERWAYS OF RUSSIA. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 100.) 

III. The Vishni Volotchock Route.—The Vishni 
Volotchock route is by the River Tvertsa, the 
Tvertsa Canal, and the Rivers Tsna, Msta, and 
Volckhov to the town of Novaya Ladoga at the 
mouth of the Volkhov in the Ladoga Lake, and 
thence by the Ladoga canals and the River Neva to 
St. Petersburg. As the Ladoga canals and the Neva 
will be dealt with in connection with the Maria 
route, the present description will deal only with 





the route from Tver to Novaya Ladoga. The name 
of the route is derived from the town of Vishni 
Volotchock at the summit level, whence it descends 
by the Tvertsa to Tver on the Volga and by the 
Rivers Tsna, Msta, and Volkhov to the town of 
Novaya Ladoga. As it is difficult to follow many of 
the canal routes and waterways on the small-scale 
map of Russia, Fig. 1, on page 38 ante, a map of a 
portion of the country has been prepared to a 
larger scale, and is given in Fig. 25, page 172, of 
the current issue. 

The Vishni Volotchock route is indicated on 
the general map of Russia, Fig. 1, on page 38 
ante, and in Fig. 25 on page 172, while the canalised 
portion is illustrated, to a larger scale, on the 
map, Fig. 26, on page 173. 

The traftic is all in one direction—from the Volga 
to St. Petersburg—and the distances along the 
route in its present condition are as follows : 


Miles, 
River Tvertsa is 140 to 280 ft. wide... 116 
Tvertsa Canal eee ae aa 17? 
ee 04 
Tsna Canal ... = a as ces 0} 
River Tsna and Lake Mstino _... <i 13 
», Msta is 140 to 700 ft. wide re 245 
Vishera Canal ass ae = ve 9} 
River Vishera a oo sei ae 24 
», Volkhovets ... ci sus = & 
»» Wolkhov toits mouth at Novaya 
Ladoga Ges ae ase aes ss, AOR 
Total distance from Tver to Novaya La- 
doga 5424 


For the sake of comparison with the Tikhvinka 
and Maria routes add : 


Miles, 
From Ribinsk to Tver, along the Volga 235 
», Novaya to St. Petersburg... oe 1064 
Total distance from Ribinsk to St. __ 
Petersburg ... mae ae or ... 884 


Besides the Vishera Canal, which effects a junc- 
tion between the Rivers Msta and Volkhov, some 
distance above the town of Novgorod, and which is 
only available during spring flood, there is also the 
Siversov Canal, which effects a direct junction be- 
tween these rivers, just below Novgorod,, and by 
which the route isa little longer than by the Vishera 
Canal. But the Siversov Canal cannot be used 
during the spring flood, as its banks are then under 
water. 

This is the oldest canal route to the Volga. But be- 
fore water communication was established the whole 
distance, the whole route was used for combined 
land and water carriage in the following laborious 
way. Goods were conveyed up the River Tvertsa 
in boats to a point about six miles from the present 
town of Vishni Volotchock, on the River Tsna. 
They were carted across to this point on the Tsna, 
loaded on to vessels and rafts, and floated down the 
Rivers Tsna and Msta as far as the rapids. They 
were then again carted 61 miles to avoid the rapids, 
especially the dangerous ones at Boroveechi, and 
were finally again carried by water down the Msta, 
by Lake Ilmen to the River Volkhov, and then 
down the Volkhov to the Ladoga Lake, across that 
lake, and down the Neva to the Gulf of Finland. 

After founding St. Petersburg, Peter the Great 
considered it necessary to provide better means of 
bringing supplies to his new capital, and therefore 
initiated this waterway on January 24, 1703, by 
ordering the construction of a canal to connect the 
Rivers Tvertsa and Msta, which in the course of 
time has developed into the present Tvertsa Canal. 
To increase the supply of water, which was very 
insufficient, a draw-door weir was put across the 
River Tsna above Vishni Volotchock. The Tsna 
falls into the Mstino Lake, out of the other end of 
which issues the River Msta. This weir is called 
the Zavodski weir, and the reservoir so formed is 
called the Zavodski reservoir. 

Two locks were also built to maintain the height 
of water on the summit level—one on the Tvertsa 
Canal, towards the Volga, and one on the River 
Tsna, below the mouth of the canal, towards the 
Msta. These locks were on either side of the town 
of Vishni Volotchock. This work was finished m 
1708, and the route was opened for trafic in 1709. 
Ata later period a third lock was added, on the 
Msta, where it issues from the Lake Mstino. 

But the Zavodski Reservoir did not supply suffi- 
cient water to remedy the shallow water in the 
Tvertsa, and more especially that on the dangerous 
Boroveechi rapids of the Msta. ll 

Peter the Great, therefore, gave orders in 1712 
to examine two. other routes which appeared pro- 
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mising, namely, the Tikhvinka and Maria routes. 
These have both been developed since then, and 
the latter has practically superseded the Vishni 
Volotchock route for heavy through traffic. 

Meanwhile the new canal was entrusted to the 
management of a private individual in 1719 ; and 
although a considerable amount of traffic was 
carried by it (about 153,000 and 194,000 tons in 
1756 and 1757), it was not considered satisfactory, 
and in 1765 the Government undertook the super- 
vision of the canal, and finally, in 1775, took the 
canal and the whole route into its own hands, con- 
tinuing to execute various works for improving the 
navigation. 

The navigation of this route depends entirely on 
the storage water in the Zavodski reservoir. And 
as this proved quite insufficient it was determined 
in 1827 to increase the storage capacity as much 
as possible. The Zavodski weir was raised con- 
siderably, and a weir was thrown across the river 
Shleena, which falls into the Tsna below the Tsna 
Canal and lock. From justabove the weir a canal 
was cut from the Shleena to Lake Koliuchino, thence 
to Lake Gorodoliubskoé, and on to the Tsna at a 
point above the Zavodski weir. Sundry other sub- 
sidiary dams and weirs were also constructed in 
carrying out these improvements, the result of 
which was to enlarge the area of the Zavodski re- 
servoir to an aggregate of 264 square miles. By 
degrees the level of all the other reservoirs on this 
route was correspondingly raised. To provide 
still more water for the descent of the Msta, stor- 
age reservoirs were also formed for the Lake 
Mstino by suitable weirs, namely, that of Bere- 
sovski (from Lake Imolojye) and that of Roudnev 
(from Lake Yashtchino and others). 

From 1833 to 1850 considerable improvements 
were made in the locks, sluices, towing paths, and 
banks, so that barges carrying 113 tons of cargo— 
instead of only 80 tons, as formerly—could pass. 

In spite of these improvements the traffic con- 
tinually decreased. In 1805, 5000 craft passed 
along the route, and in 1850 only 2000. Since then 
the traffic has continued to fall off, till of late years 
it amounted to only about 800 craft per annum, 
carrying goods valued at two million roubles. The 
falling off of the traffic has been due to the opening 
of railways and the improvement of the Maria route, 
as well as to bad harvests and falling off of the 
grain trade. 

The traffic comes up the Tvertsa from Tver 
on the Volga, where the barges are loaded from 
the larger barges navigating the Volga. The Tvertsa 
has a good many shallows and other obstacles to 
navigation, but in a much smaller degree than 
other parts of the route, so that no special notice 
of them is required. Passing through the Tvertsa 
lock, which is built in masonry 140 ft. long, 36 ft. 
broad, and 14 ft. deep, the barges go by the 
Tvertsa Canal to Vishni Volotchock. This canal 
is 70 ft. wide and 8 ft. 2in. deep, and its right 
bank is paved with stones. At Vishni Volotchock 
the barges are measured to insure their not ex- 
ceeding the regulation limits of 119 ft. in length and 
28 ft. in breadth with a draught of water of 26 in. 
in spring and 21 in. in summer ; they are also pre- 
pared for the descent of the Msta by having their 
mast and rudder removed and replaced by long 
oars or sweeps which are rigged up at the stern 
for steering. When the current is strong the 
barges simply float down with the stream ; when it 
is sluggish, they are hauled along by a tow-line. 

From one-third of a mile below Vishni Volotchock, 
the course of the Tsna has been straightened by a 
short cut, called the Tsna Canal, at the further end 
of which is the Tsna lock, built in masonry, 140 ft. 
long, 35 ft. wide, and 15 ft. deep, with a drop of 
2.2 ft. down tothe Tsna again. Passing along Lake 
Mstino the barges go through the Msta lock 
140 ft. long, 35 ft. wide with a drop of 6.825 ft. 
into the River Msta, which is then descended for 
245 miles to the Vishera Canal. The fall of the 
Msta is given as 644 ft. in 228 miles, or 2.7 ft. per 
mile ; but the greater part of this fall, namely, 

ft., occurs in the first 90 miles, as far as the 
town of Boroveechi, equal to 4.22 ft. per mile. 
It isin this part that all the troublesome rapids 
occur. That leaves 264 ft. fall for the remaining 
138 miles, or 1.9 ft. per mile. Of all the trouble- 
some rapids on the upper part of the river, those 
at and just above Boroveechi are the most dan- 
gerous, 

Besides the storage reservoirs already mentioned, 
others have been formed out of some of the numerous 
es (over 60 in number) on either side of this 








part of the river. Thus on the right bank there 
are the reservoirs of Doubkov, Poudoro, and Ouver, 
and on the left bank those of Toubass, Beresaika, 
Valdai, and Kemka. A special reservoir for the 
River Tvertsa, called the Osougski reservoir, has 
also been formed. Summarising the whole of the 
storage provided, the total available volume of 
water for a season works out as follows for the 
whole of the 13 reservoirs : 


Cubic Yards. 
Zavodski reservoir has a 
i 216,000,000 = 162,000,000 


capacity of te ate 
Continual supply to same 

..- 216,000,000 = 162,000,000 
76,000,000 = 57,000,000 


from springs... 
Shleena reservoir ... a2 
Osougski reservoir, for the 

17,000,000 = 13,000,000 
618,000,000 = 463,000,000 
Total ... 1143,000,000 = 857,000,000 


Tvertsa ... a a 
Various reservoirs for the 
Msta be ae 

The total area covered by these reservoirs is 
110 square miles, and yet this apparently con- 
siderable storage is not sufficient to render these 
two inconsiderable rivers navigable simultaneously. 
To do this a storage of 1900 million cubic yards, or 
1425 million tons, would be required. The naviga- 
tion has, therefore, to be conducted in caravans, as 
will be explained later on. 

The effect of the discharge of the storage water 
on the navigation of the Tvertsa is very marked. 
The full discharge of water from the Zavodski 
reservoir into the Tvertsa amounts to 1500 to 1700 
cubic feet per second, and raises the water in the 
upper reaches of the river, about 5 ft. 10 in. above 
summer low-water level, and at the mouth of the 
river at Tver it raises it about 1 ft., whilst the 
effect is felt a long distance down the Volga, 
the water level being raised about 24 in. at 
the mouth of the Mologa, 213 miles below 
Tver. But as the summer advances and autumn 
approaches the discharge of storage water has to 
be economised, diminishing the depth of water in 
the Tvertsa, and rendering the navigation more 
troublesome. But at this time the discharge from 
the great Volga storage reservoir takes place, and 
prevents the falling of the water in the lower 
reaches of the Tvertsa, thus, to a certain extent, 
remedying the inconveniences from shallow water 
there. 

When the whole of the available storage water 
for the Msta is being utilised, the depth of water 
on the Boroveechi Rapids does not exceed 21 in. 
Nevertheless, barges drawing as much as 26 in. 
pass without more than a momentary stoppage. The 
river being narrow, when a barge touches the bottom 
and her movement is checked, the water is banked 
up behind her, and, on the crest of the wave thus 
formed she is lifted and carried over the stones 
with a bound, and rushes on to the next rapid. 
The frequent bendings and blows to which the barges 
are subjected during this extraordinary mode of 
getting over the rapids, work the caulking out of 
the seams and cause considerable leakage ; never- 
theless, the barges pass over the rapids and get re- 
caulked under way, without stopping. To do this 
the water must be baled out, and as the crew can- 
not get this done fast enough, there are men with 
buckets stationed along the banks, who, at a signal 
from the pilot, jump on to the barge (whose pro- 
gress cannot be checked), bale out the water, and 
again jump ashore at a convenient spot, whilst the 
barge goes on to the next rapid, without stopping 
or being delayed. 

To enable barges to pass over these rapids with- 
out serious injury to themselves or their cargo, the 
latter is loaded on to the floor of the barge, in 
several entirely separate heaps, so as to allow the 
barge to bend more freely between the heaps. 

Another source of danger to the barge is found 
in the sharp turn the stream often takes imme- 
diately after a rapid, so that the current shoots the 
barge against the opposite bank. To guard against 
serious damage from this cause the banks have been 
cut away where practicable, and floating spring 
booms have been placed along the bank, against 
which the barge rushes; the boom yields to a 
certain extent, and then, by its elastic reaction, 
sends the barge back into the stream. These 
spring booms were designed by Mr. Karitski, an 
engineer of the Corps of Ways of Communica- 
tion. Their dimensions and scantlings vary, as 
they have to be determined with reference to the 
conditions of each place where a boom is required. 
The illustrations, Figs. 27, 28, and 29, on page 173, 
will serve to explain the general construction. 
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Fig. 27 is a plan, Fig. 28 a front elevation, and 
Fig. 29 a cross-section. A line of balks a, connected 
together by straps and shackles, is bolted to piles b 
driven into the bed of the river. The boom which 
receives the blow from the barge is built up of nine 
rows of. balks, namely, two sets of four each, 
¢, ¢, ¢, ¢, side by side, and one on the top d, along 
the outeredge: Each set of four balks ¢ is built 
up in lengths connected by straps and shackles, and 
the two sets are held together by bar-iron straps, 
or bridles ; the butts of the two sets break joint. 
The balks d are bolted to the lower balks and ex- 
tend only between the butt connections of the outer 
set of balks. The boom floats on the water and is 
connected to the balks a by means of diagonal 
balks f with strong hinges—or pins and eyes. The 
apparatus is shown in its normal position in the 
illustrations. When a barge strikes the boom the 
diagonal balks f bend round the. piles b, and 
the balks a also yield to a certain extent. In fact, 
the whole structure is so elastic that a considerable 
amount of yield takes place ; and the combined 
elastic reaction of all the parts is sufficient to send 
the barge back again into the stream. 

In some places the bottom has been partially con- 
solidated by piling and lining with planks, whilst in 
other places rocky sills have been cleared away and 
the current has been regulated by guide shields, 
or dams. 

By all these various means the navigation has 
been made tolerably safe for barges in charge of 
competent pilots. Nevertheless accidents do occur. 
These may be caused—besides by mistakes of the 
pilots—also by bad caulking of the barges, strong 
winds, and, in the spring, by obstructions on the 
bottom or on the low banks, when these are sub- 
merged by the flood, which at the same time greatly 
increases the strength of the current. Generally, 
in case of accident, the cargo is not entirely lost— 
only a portion of it gets wetted and spoilt. Barges 
are seldom totally wrecked, and when this does 
happen it is generally due to one barge taking the 
ground and the next one rushing into her. To pre- 
vent such accidents as much as possible, the barges 
have to start at fixed intervals of time. 

Difficult as this navigation is, it is rendered still 
worse by the fact that, in spite of all the efforts 
made to secure an ample supply of water, there is 
not sufficient water to admit of working both sec- 
tions of the route simultaneously, except during the 
spring flood, when barges can come up the Tvertsa 
at the same time that others are going down the 
Msta. After the spring floods, whilst barges are 
coming up through the Tvertsa, the Tsna lock must 
be kept closed ; and whilst they are descending by 
the Tsna, the Tvertsa lock must be kept closed, at 
least till the barges have passed the dangerous 
Boroveechi Rapids, about 90 miles from Vishni 
Volotchock. This state of things renders it neces- 
sary for the barges to travel in batches or caravans, 
and constitutesa most serious hindrance to the 
traffic. The storage water suffices only for 133 
days’ work on the Tvertas and 56 days on the 
Msta. There are generally three sets of caravans 
in the season. The first, or spring, set consists of 
five caravans, comprising 1200 to 1500 vessels, 
coming from different stations on the Upper Volga, 
not too far from Tver. This starts with first open 
water in the latter part of April, and proceeds to 
the middle of May before it requires the assist- 
ance of storage water. The natural depth of water 
in the Tvertsa is then only 18 in., and this is in- 
creased by the discharge of storage water to 26 in., 
to enable the caravans to The second, or 
summer, set—often only a single caravan—consists 
of 1000 to 1200 vessels, mostly from Ribinsk. The 
Tvertsa lock is opened for this caravan not later 
than July2, The third, or autumn, set—generally 
only a single caravan— consists of 750 to 100C 
vessels from Ribinsk. The Tvertsa lock is opened 
for this caravan not later than September 1. 

The time required for a trip is, generally : 


For 116 miles on the Tvertsa ... 25 to 30 days 
For the remaining 4264 miles to 

Novaya Ladoga = Fe 23 days 
Total from Tver to Novaya 

Ladoga ... ae i .. 48 to 53 days 


But freighters complain that these times are 
often greatly exceeded, because the locks are in 
such bad condition that the traffic is often stopped 
for a month or a month and a half whilst repairs 
are being executed. 

Towing up the Tvertsa is difficult on account 
the numerous sharp bends and the swift current of 
23 ft. per second, when the river is flushed for the 
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e of vessels. 
craft carrying 100 to 130 tons on a draught o 
96 in. is towed against stream by 10 horses is 14 
miles per hour. 

The Msta freezes about the middle of October 
and gets clear of ice about the middle of April in 
that part where the rapids are; next the lower 
part gets clear, and last of all the upper part. 

From the Msta, barges go to the River Volkhov 
—avoiding Lake Ilmen—either by the Siversov 
Canal or by the Vishera Canal. The latter, how- 
ever, is only available in spring—after that the 
traffic has to go through the Siversov Canal. 

The Vishera Canal.—The Vishera Canal, begun 
in 1826 and finished in 1836, connects the Rivers 


The average speed at which a 


f}about two miles from the Msta to hold up the 


| timber dam is fixed in grooves in granite piers 


water till the water in the Volkhov has risen to the 
level of that in the Msta. 

The Siversov Canal begins about 6 miles above 
the mouth of the Msta, and ends 24 miles from Lake 
Ilmen, on the Volkhov, just below Novgorod. It 
was constructed to wal Lake Ilmen, where for- 
merly—especially in autumn—vessels were often 
detained by storms, or wrecked if they attempted 
to cross the lake. The canal is on a level with the 
lake, is nearly 6 miles long, 70 ft. wide on the 
bottom, and 2 ft. 4 in. deep at summer low water. 

Both these canals are used for short-distance 
traffic as well as for that from the Volga to St. 








rally quiet and favourable to navigation. There are 
only two rapids, namely, the Pchevski and Ladojski 
Rapids—which still cause considerable trouble to 
navigation, although they have been very much im- 
proved by the removal of boulders and other 
obstructions. ; 

Like most rapids, all those along this route are 
stoney, the stones being generally boulders in 
which this district abounds. 

To improve this route sufficiently to make it 
available for a considerable through traffic from the 
Volga to St. Petersburg, it would be necessary to 
canalise the Rivers Tvertsa and Volkhov, and to 
construct more locks on the Msta—entailing a very 
heavy outlay ; and as there seems no prospect of 
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Msta and Vishera, which falls into the Volkhovets, 
4 tributary of the Volkhov. The canal begins 
17 miles above the mouth of the Msta in the Lake 

en, and ends three miles above the junction of 
the Vishera with the Volkhovets ; it is 94 miles 
long, 314 ft. wide on the bottom, and has a fall of 

ft. Itis widened in several places to allow 

8e8 going in opposite directions to pass. There 
are no locks in this canal ; but as the spring floods 
eccur in the Msta sooner than in the Volkhov, a 











Petersburg, but the Rivers Vishera and Volkhovets 
are very shallow in summer. 

Having reached the River Volkhov the barges 
float down stream to the town of Novaya Ladoga, 
near its mouth in the Ladoga Lake, where they go 
off to the left into the Ladoga Canal, which will be 
described later on. 

The River Volkhov has generally a sufficient 
quantity and depth of water for all requirements of 


this being done at present, the route must continue 
to be used mainly for local traffic, and to occupy a 
very secondary position as a means of communica- 
tion. 

According to the latest published information— 
the report in 1894 by a Commission appointed to 
inquire into the conditions of this route—circum- 
stances have somewhat changed the use to which it 
is put. Nothing has been done to bring back the 
through traffic ; but the local traffic has developed 
so much that it is just as important as ever to 
maintain the route in a Peeters + efficient condi- 
tion, and all the improvements mentioned in this 
description are required as much as ever. The 

rincipal use of the route will now be for the traflic 
er Novgorod and the basin of the Lake Ilmen to 
St. Petersburg. Second in importance will be the 
trafficon the Volga side of Novgorod, along the 
Msta. Experience has shown that the Zavodski 
storage water is so important for feeding the Volga 
that it is largely used for that purpose, and, conse- 
quently, the supply for the Msta is not sufficient. 
But an ample supply can be obtained for the 
Msta by connecting up more of the numerous 
lakes in its neighbourhood with the existing 
storage reservoirs. The importance of improv- 
ing the navigation of the Volkhov is clearly 
demonstrated by the expense of getting vessels 
over the rapids at present. To take a small vessel 
down stream over the rapids costs 11/. during 








the traffic along this route, and its current is gene- 


spring high water, and 33/. in summer ; and taking 
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an empty craft over the rapids against stream costs 
over 51. What is required also is that the Volkhov 
should be made navigable for barges 210 ft. long, 
so as to enable barges of that size coming from the 
Volga by the Maria route to go up to Novgorod, 
and thus open up the traflic between Novgorod and 
the Volga by that route. 


(To be continued.) 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XLIII. 


ORDNANCE AND FortiricaTion DEPARTMENT— 
(continued). 

For some time prior to 1870, discussion had 
been active, especially in England, as to the best 
material to be used in the construction of guns of 
all calibres. Perhaps in this country the dispute 
had been more energetic than elsewhere ; it was 
identified on the one hand with Armstrong, and 
on the other, to a large extent with Bessemer, the 
former being the advocate of iron, and the latter 
of steel. The exceptional advantages possessed by 
Armstrong inclined the weight of opinion towards 
iron as the most suitable material, and no doubt 
the conclusion influenced foreign Governments. 

In France, steel was regarded with mistrust 
until the French Government requested Messrs. 
Schneider and Co. to carry out some experi- 
ments with the object of ascertaining how far 
steel, as a material for gun construction, could 
be relied on; to determine the best methods of 
making the most suitable steel; and to define 
the conditions which that metal had to fulfil. 
Messrs. Schneider and Co.’s works had been 
selected for this important investigation, as their 
products had at that time acquired a great repu- 
tation througheut Europe. Moreover, the works 
possessed very complete appliances for the manu- 
facture of the highest qualities of steel, as well 
as eflicient plant for making and finishing the 
smaller natures of ordnance. The experiments 
referred to were carried out under the personal 
supervision of Mr. Schneider, and were followed 
by a Commission of Artillery Officers appointed by 
the Government. The very prolonged and exhaus- 
tive investigation, resulted in a report in favour of 
steel, and in a first order being given to Messrs. 
Schneider and Co. for six guns: two of 75 milli- 
metres calibre, two of 95 millimetres, and two of 
78.6 millimetres. The guns of 78.6 millimetres were 
entirely completed at Creusot; those of 75 and 
95 millimetres were finished there, all but the 
rifling and the vent bushing, which were done at 
one of the Government arsenals. 

Except for the very brief period when Messrs. 
Schneider and Co. had, under pressure of time, and 
with relatively imperfect appliances, constructed 
field artillery during 1870, no ordnance had been 
manufactured at Creusot since the old days of bronze 
and cast-iron. So that the commencement of their 
great gun factory dates from the year 1872, and 
grew out of the small Government order entrusted 
to them in that year. It is worth mentioning, in 
reference to those first six trial guns, that the 
perfection of their workmanship called for much 
admiration, no less than the excellent quality of 
the material employed; the breech mechanism 
attracted considerable attention from the fact that 
all parts were made interchangeable, 

The period between the date of the first experi- 
ments in 1872-3 and 1875 was, comparatively one 
of, trial, for during those two years experiments 
were continually carried on at Creusot. Messrs. 
Schneider and Co. commenced the construction of 
guns as a regular department of their business 
in 1875, when the experimental period was over, 
and a large and very complete gun-making plant 
was installed. Simultaneously with the develop- 
ment of heavy artillery, advanced the improved 
construction of armour plates, in which, as we have 
already seen, Messrs. Schneider and Co. took a 
leading part, especially in the production of all- 
steel plates, the first of these being tested at 
Spezia in the year 1876. One branch of this 
industry grew, later on, into the construction of 
armoured turrets for war vessels, and of chilled 
cast plates for land fortifications ; of such armour 
Messrs. Schneider and Co. designed and manu- 
factured a great variety of types with the same 
good results that attended their preliminary efforts 
at gun-making. They secured many of the orders 
for the first chilled cast-iron turrets for the French 
Corps of Engineers, and somewhat later they exe- 


cuted a large amount of work for the same body, 
such as disappearing turrets and other fortification 
protective work; caponiers, cupolas, &c. Their 
ever-increasing means of production enabled them 
to supply Foreign Governments as well as that of 
France. Among the most important orders exe- 
cuted for abroad may be mentioned the turrets 
and other protective work supplied by them to 
Belgium, Roumania and Holland, as well as turrets 
for ships to the Spanish and other navies. 

As may be readily supposed, the gun-making 
plant of Creusot is now very different from what it 
was in 1875; we have already referred briefly (see 
ENGINEERING, vol. lxv., page 3) to some of the 
changes that have taken place in this department 
since it was inaugurated, and we shall now proceed 
to describe these changes in detail. But it should 
be mentioned here, that, as in the armour-plate 
and other departments of the Creusot works, so in 
the gun factory, the developments and improve- 
ments, alike in design, material, and means of 
construction, have been steadily constant, so that 
Creusot has always kept to the front in the 
manufacture of ordnance. 

The most important step recently taken by 
Messrs. Schneider and Co., in connection with their 
manufacture of ordnance, has been the acquisition 
of the large and well-equipped gun factory at 
Havre, belonging to the Forges et Chantiers de 
la Mediterranée, which was laid out by Mr. 
G. Canet for the manufacture of his well-known 
system of artillery, which, as it existed in 1890, 
has been fully described in ENGINEERING (see 
vols. xlix. and 1.). Messrs. Schneider and Co. 
have since greatly improved the equipment of their 
Havre works by adding to it a considerable number 
of new appliances and machine tools. In making 
this important addition to their means of produc- 
tion, Messrs. Schneider and Co. secured the co- 
operation of Mr. Canet, who has now the control 
of the artillery departments both at Creusot and 
Havre. The Schneider and Canet systems of gun- 
making are also combined, under the name of the 
Schneider-Canet system. 

From 1870 to 1888, the manufacture of artillery 
at Messrs. Schneider and Co.’s works was carried 
on continuously in the engineering department at 
Creusot. Owing, however, to the constantly increas- 
ing home and foreign orders to Creusot for artillery, 
and notwithstanding that the various shops of the 
engineering department had largely extended from 
time to time, with the special object of adapting 
them for an increased manufacture of ordnance, 
it was found absolutely necessary in 1887 to create 
a new department and to equip it specially with 
new machinery. But the shops which, in 1887, 
were considered sufticiently extensive to meet the 
demands, for some time to come at all events, were 
quickly found to be too small, and have been from 
time to time extended. They originally covered an 
area of 3500 square metres (4190 square yards) and 
this, at the present time, has grown to 27,500 square 
metres (32,890 square yards). The artillery shops 
are built in the Creusot valley, to the south-east of 
the main works, on an embankment averaging 
10 metres (33 ft.) in height above the bottom of 
the valley, and formed of blast-furnace slag. 

The first series of shops (styled the ‘‘ north 
shops ”) built in 1888, for the machining of large 
and medium-sized guns, for coast defence gun car- 
riages, for gun mountings, ships’ turrets, and turrets 
for land service, rest on the embankment, upon 
wide-spread masonry foundations which carry the 
main rows of columns ; these columns, which are 
double, support the whole iron work of the 
building. 

At the present time the north shops comprise 
two groups of three spans each (see plan, 
Fig. 399, page 176), the central spans being wider 
and higher than the tw> side ones. The west 
group is 35 metres (115 ft.) in width, and 
172 metres (564 ft.) in length; the east group 
measures 37 metres (121 ft.), by 162 metres 
(534 ft.). The central spans are of the following 
dimensions : West group 15 metres (49 ft.) wide, 
and 10 metres (33 ft.) high ; east group 17 metres 
(55 ft. 9 in.) wide, and 12.3 metres (39 ft.) high. 
The four lateral spans are similar in design, and 
are 10 metres (33 ft.) wide, and 8 metres (26 ft.) 
high. The trusses of the central spans, placed 
10 metres (33 ft.) apart, rest on the double columns 
mentioned above. The same columns carry the 
tracks of the overhead travelling cranes. The 
trusses of the side spans are placed the same 





distance apart, and rest at one end of the columns, 





and at the other on the enclosing walls of the shops, 
The rails for the smaller overhead travellers rest on 
brackets. The trusses and purlins are of iron, and 
the rafters are of timber. The outside covering of 
the roof is of slates fixed to battens, the rafters on 
the inside being lined with boarding, painted white, 
in order to reflect the light; great care has been 
taken in order to secure sufficient lighting, the sky- 
lights and side windows being of large dimensions ; 
the flooring consists of concrete in cement. 

The general plan, Fig. 399, page 176, shows the 
arrangement of the North, as ode of the South, 
Shops, to which further reference will be made, 
On the plan, Fig. 399, the various departments are 
denoted by letters, and a Table of references is 
appended. 

Figs. 400 to 402, page 180, are exterior views of 
the gun factory, and Figs. 403 to 406, on our two- 
page plate, are respectively views of the principal 
machine-shops (Figs. 403 and 404); rifling-shop 
showing the operation of rifling a 24-centimetre 
gun (Fig. 405) ; and an interior view of the large 
lathe and rifling-shop (Fig. 406). 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 3, 

THE iron trade has been easier than usual for a 
week, but there is much quiet talk in trade circles 
over the possible development of a demand, which 
neither furnaces nor mills are ready to meet. Pig- 
iron production is slowly advancing, and long idle 
furnace capacity is being brought into action. Ad- 
vices to-day from mills show that there are urgent 
customers for large early summer deliveries at present 
prices. There is no change in the general situation, 
Mill capacity is too far oversold to permit new busi- 
ness to be done to any extent. Inquiries from Trans- 
atlantic sources continue to come, and within a day 
or two agents abroad have come into communi- 
cation with — who want terms on special 
machinery. hroughout the Western States there 
is an increasing movement for rods, merchant steel, 
corrugated and galvanised material. There are move- 
ments for further combinations in the iron trade, but 
mill men are not sure of the prolonged continuance of 
the present exceptional conditions. Steel rails are 
strong at 12 dols., billets tame, merchant bar 1.15 
cents per pound. Plate iron and steel business is 
offered at any price almost manufacturers will name. 
This week inquiries were submitted for heavy ship- 
building requirements. The shipyard capacity is 
utterly inadequate, and the boat-puilding capacity 
will be increased, probably doubled, during the coming 
season. Car-builders have more work contracted for 
than ever in their history- The re-equipment of rail- 
roads is a very powerful factor in the iron situation. 





THE BARKING BOILER EXPLOSION. | 

THE coroner’s inquest as to the cause of the boiler 
explosion at Barking on January 6, when ten lives were 
lost and many _ le were injured, was resumed on 
Tuesday at the Barking Town Hall by Dr. A. Ambrose 
(see ENGINEERING, January 20, page 85 ante, for the 
evidence given at the previous sitting of the Court). 

Mr. James Gibb, of 99, Fenchurch-street, whose firm 
had been mentioned at the previous sitting of the Coroner's 
Court in connection with the repairing and testing of the 
valves, asked to give evidence, and, on being sworn, he 
stated that although they had repaired and tested some 
of Messrs. Hewitt’s steam gauges, the one on the boiler 
which exploded was not one of these. He knew this, as 
the particulars of all gauges repaired were always recorded 
in their books, and he had examined the gauge recovered. 
They always tested gauges, and although they did not 
give a certificate, users were entitled always to presume 
that the gauges, when new or repaired, had been tested. 
They only put plugs in the tubes of gauges going abroad. 

Mr. Donald Gordon, the manager of the works, was 
again examined, principally by jurymen, but little that 
was new was elicited. He knew the gauge had been 
repaired, but could not be certain as to who had done 80. 
The new gauge, put on the boiler on Friday, was taken 
from the place where alone new or repaired and adjus 
gauges were kept. Steam could be got up in two hours 
with the boiler that exploded ; but he did not think, with 
the coal in use, that a high pressure ‘of steam had been 
raised on the day of the explosion. The boiler had never 
been examined by the Board of Trade, nor by any 1n- 
spector, as it was not insured. The Board of Trade only 
inspected boilers when _ were 4 to do 80. 
Since last Court day he had heard that Ferrier was to get 
away at four o’clock on the day of the explosion if he 
worked during the meal hour. Ferrier attended to the 
boiler during the meal hour ; but it did not surprise him 
when he was told, a few minutes before the expen 
that the pressure was only 16 lb. He did not see the 
firing nor the gauge, and knew that the coal was not 
fast-steaming fuel. 4 4 shat 

Frank Ferrier was also re-examined, and said t 
Burness had told him to wait during the dinner na 
and he was to get away at four—an hour earlier. 1 
was the usual practice when a man was wanted during the 
dinner hour ; but he denied that there was any stipulation 
by Burness that he must have pressure up before he got 
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away at four. The fires had been out in the forenoon, 
and he lighted up at one o’clock. He got the coal from 
the wharf—about 1 cwt. to 14 cwt. of small blacksmiths’ 
coal. He could not say if there was any in the bunker. 
The coal he had did not give a good fire; but there was 
6 in. on the bars. At one o’clock there was 5 lb. pressure 
showing on the gauge; at 20 minutes past two it was 
10 lb. He did not touch the safety valve during the 
diner hour. The safety valve had been set by the steam 

uge, and he thought the gauge worked asit ought to have 
Ses. He was at the putting up of the gauge and opened 
the cock, he saw the steam blow through before fitting 
the gauge. The last stoking he did was about a quarter 
of an hour before the explosion. Considering his rate of 
stoking, and the coal he was using, he would not expect 
to see more than 161b. showing on the gauge. 

Henry Holt, the boilermaker, was next recalled, and, 
answering jurymen, said he had served his time as a 
fisher-boy, and, later, became a boilermaker at Grimsby. 
He had 40 years’ experience with boilers and had 
worked with several firms, including the Thames Iron 
Works as a plater for five years. During the night 
10 cwt. of coal were used ; that was all that remained in 
the bunker. All he found in the boiler was two or three 
pieces of coke ; no accumulation of dust or rust. He 
swept the boiler out with a broom. He took two minutes 
to clean the boiler. He did not tap it to see that there 
wasno scale. It had been scaled two years ago. It was 
not washed out. He told the boy Prattan to see if there 
was anything floating on the water before the manhole 
was pote j He gave up charge on Friday mornin 
between 7 and 8 to Burness and Ferrier, and was at wor 
in the smiths’ shop on another job. He had no recollec- 
tion of his lad going for coalafter breakfast. Ferrier told 
him as he was going to get his dinner at 12 o’clock that 
the boiler was all right now, and that they were going to 
send her away. By that he understood that they were 
going to light up. 

The Coroner, addressing the jury, said it was a fortu- 
nate matter that so many of them were connected with 
engineering, as they would be able to use their skill in 
coming to a conclusion on the question as to the cause 
of the accident. It was on January 6 that the boiler 
exploded—that was at least one fact that they were sure 
of ; but they were required to say how the explosion took 

lace, and whether anyone was to blame for it. Mr. 

rdon had told them the circumstances, and he confessed 
that his evidence was such as any man would give who 
was anxious to arrive at the truth. First, with regard to 
the boiler. It was brought to the works about 1884, 
caken from a steamboat, and another witness—Holt— 
added the fact that it was the steamer Precursor. The 
boiler lay on the quay for some time, and was then 
repaired and tested at 180 lb. hydraulic pressure. and 
90 lb. steam. In the Precursor it worked at 90 lb., 
and in the works at 60 lb. It was used from 
1892 until 1896, and put out of work and repaired 
in March, 1897, and again reported for use when the 
safety valve was arranged to blow off freely at 70 lb. 
and stop at. 65 lb. It was not in work, however, until 
January of this year, and the order was given that it 
should be got ready. Mr. Gordon instructed Henry 
Holt to prepare the boiler for steam, and here it would 
be well to draw attention to the fact that the amount 
of preparation and examination that Holt considered 
necessary to get the boiler ready only took two minutes. 
He swept out some pieces of coke. The boiler had been 
exposed for two years to the atmosphere, and it did not 
seem to him that Holt examined the boiler with that care 
which a man should do in the circumstances. He re- 
ported that the boiler was all right, put on the doors, 
and ordered the boiler to be filled up. Next day he 
found too much water and drew off some, and then 
had the fires lighted to warm the boiler. He- said 
that at 7 o’clock, or atall events before breakfast, he 
handed the boiler over to the engineers. That was a 
point on which there was some doubt, for his mate 
told the jury that at 11 o’clock he was instructed 
by Holt to see after the fires, and the jury might well 
ask the question, if the boiler was handed over to the 
care of the engineers and fitters, how the boilermaker’s 
mate was instructed to look after the fires ; but that was 
& matter the jury would thrash out for themselves. 
During Mr. Gordon’s evidence he mentioned that he 
went to the boiler-house and asked Burness how he was 
getting on with the setting of the valves, and the reply 
was, ‘‘ All right, I have the nuts and made the 
valve work easy, and I am going to tighten them down 
and send her away.” That was five minutes before the 
explosion. Then Mr. Gordon asked what steam there 
was and was told 16 lb. With regard to the steam gauge, 
Ferrier had sworn to that the pipe connecting the steam 
gauge with the boiler was free. He had also sworn that 
the steam gauge was properly connected, and in his 
opinion was working properly. It was.for the jury 
to say whether they to that. It seemed almost 
incapable of being explained how theexplosion took place if 
the steam pressure was only 16 1b. It was beyond belief 
that the steam gauge was working well. Mr. Gordon 
said that on Thursday, January 5, a new steam gau 
was put on: it had been repaired. On Thursday Mn. 

ordon saw no blow-off from the valve; on Friday he 
saw no blow-off, and heard no noise ; but the safety valve, 
upon whose proper working a great deal of the safety of 
the premises depended, was put into action without any 
examination for two years. It was arranged in 1897 
to blow off at 70 lb., and nothing was done to see 


whether all was right when the boiler was now called 
The steam gauge was put u 
whatever responsibility follow 
The boiler 
Stromeyer, than whom 
told them that his exami- 


into working order. 

entirely by Burness, and 
belonged to Burness and Ferrier combined. 
was of good construction. Mr. 
there was no better judge, 








nation showed that it was strong and sound, that 60 lb. 
was a fair working pressure, and he also said that it 
was impossible that the pressure of 16 lb. could have 
produced results like these. The safety valve did not 
seem to have blown off; it leaked, but that was quite a 
different thing from blowing off. Again, as to whether 
the explosion was caused by something getting into the 
furnace, Mr. Stromeyer distinctl a that the explo- 
sion came from the water side of the furnaces, so that the 
evidence was directly against that idea being entertained. 
It was clear to his mind, and it must be clear to the jury, 
that the steam gauge could not have been working, and 
altogether it was one of those cases where they could not 
arrive ata definite conclusion. The cause was over pres- 
sure ; what was the cause of that overpressure it rested 
with the jury to say. 

The jury, after a long absence—over 40 minutes— 
returned the following verdict: ‘That the deceased 
met their deaths as the result of a boiler explosion, 
at Messrs. Hewitt and Co.’s premises, on Friday, 
January 6, 1899 ; that the explosion arose from an over- 
pressure of steam; that the boiler was insufficiently 
examined before being filled ; that sufficient care was not 
taken to see that the boiler mountings were in proper 
working order before attempting to get up steam ; that 
there was general remissness in connection with the work 
of preparing the boiler, and a want of adequate super- 
vision. The jury are of opinion that all boilers should t be 
independently examined by a qualified inspector at stated 
periods, and they request the Coroner to forward this 
recommendation to the Board of Trade.” 

The foreman of the jury, replying to the Coroner, said 
they brought in no verdict of culpable negligence. 








WATER WORKS OF THE MADRAS 
PRESIDENCY. 

AT the ordinary meeting of the Institution of Civil 

Engineers held on Tuesday, February 7, Mr. W. 
Preece, C.B., President, in the chair, the paper read was 
on ‘‘The Water Works of the Madras Presidency,” by 
M. John A. Jones, M. Inst., C.E. 
_ In this paper was recorded the progress recently made 
in supplying water to the towns in the Madras Presi- 
dency, under the administration of the sanitary engineer 
to the Government of Madras. Between 1890 and 1896, 
34 surveys for water supply and 24 for drainage had been 
made in the 58 municipal towns of the Presidency, of which 
21 for water supply and eight for drainage had been sub- 
mitted to the Government ; 12 for water supply and three 
for drainage had been sanctioned ; three for water supply 
were under revision ; three for water supply and three for 
drainage had been abandoned ; and three for water supply 
and two for drainage were under consideration. Of the 
12 water supply and three drainage schemes sanc- 
tioned for execution, nine of the former and three of the 
latter had been — and three of the latter were 
under execution. More than 26 per cent. of the towns 
had been dealt with in regard to water supply, and the 
works benefited more than 30 per cent. of the total 
town population. 

Before describing the water supplies of Trichinopoly, 
Tanjore, Kurnool, and Adoni, which afforded typical 
instances of those throughout the Presidency, the author 
dealt with such portions of the works as were identical in 
all cases, such as pipes, valves, fittings, fountains, &c. 
About 15 per cent. of lead-jointed pipes, and about 85 
per cent. of turned and bored pipes were usually em- 
ployed, the thickness being determined not only in refer- 
ence to the maximum pressure, but in consideration of 
safety during carriage. Sluice valves of the Glenfield 
type were adopted, and they were placed on pumping and 
gravitation mains, at distances not greater than 1000 ft. 
apart. Relief valves, opening when the pressure 
was greater than the head between the calculated 
hydraulic gradient for the full supply and the 
level of the valve, were placed on all pump- 
ing mains; and air valves were placed at all 
summits on distribution mains, except where the mains 
rose above the hydraulic gradient, and the main was a 
siphon. The pumps were driven so that at no point 
should the pressure fall below 10 ft. above street level, 
with a full draught upon the main. From the average 
consumption in the case of works already opened, it 
would appear that a supply of 7 Dag me per head per 
day was ample to meet all demands; but a supply of 15 
gallons per head per day was aimed at. For determinin 
the diameters of the pumping mains the author ae 
a graphic method, by which the most economical size was 
arrived at when the cost of the mains and the pumping 
charges were considered together. 

For Trichinopoly, with a population of, 88,276, a scheme 
had been carried. out for the supply of 1,057,000 gallons 
per day. The works consisted of a series of wells, 
15 ft. in diameter, sunk to a depth of 25 ft. below the 
bed of the River Cauvery, from which water was pum 
into the mains through a screening chamber. Worthing- 
ton engines of the direct-acting triple-expansion type, 
with surface condensers, were employed, steam being 


supplied by Babcock- Willcox boilers. 
e Tanjore water works consisted of a filtration gallery 
constructed across the River Cauvery, with its floor about 


8 ft. below the river bed. It was formed of 9 in. of 
concrete, on which were laid double rows of inverted oval 
drain-tiles, with open joints. These were covered with 
washed gravel to a depth of 2 ft., and over this the river- 
sand was replaced until the: ordinary bed-level of the 
river was reached. The drains discharged into a culvert 
along the lower side of the filter-bed connected with a 
pit in connection with the pump-well. The pumping- 
plant was similar to that at Trichinopoly. 

For the supply of Kurnool the water was derived from 
the Kurnool-Cuddapah irrigation cana), The works were 





designed tosupply 15 gallons per day per head to a popu- 
lation of 30,000, and consisted of a pumping station, two 
settling tanks, four filters, and aservice reservoir, with the 
necessary distribution system. The water was pumped 
by two direct-acting pumping engines capable of deliver- 
ing 315 gallons per minute against a head of 48 ft., to the 
tanks situated on higher ground about 3000 ft. distant, to 
which the water was delivered over a weir with a 90 deg 
notch to gauge the quantity derived from the can 
From the tanks the water was drawn through float- 
ing pipes, 9 in. in diameter, and conveyed to four 
filter-beds about 1500 ft. distant, with an area of about 
3000 square feet. It was then carried to the service reser- 
voir 90 ft. distant, which was divided into two portions 
and had a capacity of 3086 gallons. : 

At Adoni, the supply was derived from an ancient 
irrigation tank, having a top water area of about 3,000,000 
square feet, and a capacity of 20,000,000 cubic feet, and 
with a catchment area of about 3} square miles. To pro- 
vide the necessary supply, the dam had to be raised 8 ft., 
the revetment of the inner face being removed and re- 
built. The tank was provided with a siphon outlet dis- 
charging into a channel alongside the filter-bede, and 
thence into the service-reservoirs of a capacity of 78,000 
gallons. : 

The paper was accompanied b: 
analyses of the water supplied to 
and Kurnool. 


an appendix giving 
richinopoly, Tanjore, 





Batu AND West AND SoutuERN Countiks Socrety.— 
This old-established society will this year hold its 
annual exhibition at Exeter from May 24 to May 29. 
The money prizes for stock, produce, &c., amount to 
3126/., in addition to medals and plate. There will also 
be a large display of implements, machinery and articles 
of general utility, horticulture and poultry shows, butter- 
ohion milking, shoeing, and shearing competitions. 
Entry forms, regulations, &c., can be obtained of the 


H. | secretary (Mr. Thos. F. Plowman, Bath), to whom appli- 


cation should be made at once. 





ScarBoroucH.—The Town Council of Scarborough has 
ne to the Local Government Board for a provisional 
order for an extension of time for the completion of the 
new marine drive round the base of the Castle Hill from 
August, 1899, to August, 1902, The drive will cost about 
100,000/., and will connect the south foreshore with the 
Clarence drive on the north shore. The progress of the 
work has been seriously interfered with owing to the diffi- 
culty experienced in building the wall at Coffee Pot Rock. 
The council has, also, come to the conclusion that the 
town hall is too small for the municipal requirements of 
Scarborough, and has expended 33,000/. for the purchase 
of St. Nicholas House and grounds. The council intends 
to turn the place into suitable offices at a cost of 10,5007. 





GerMAN Batriesuips.—According to the programme 
adopted for the increase of the German fleet three battle- 
ships should be laid down this year, and two in 1900. 
They will be of the new type introduced with the Kaiser 
Friedrich III., recently completed at Wilhemshaven. 
Four other ships of the class are in hand—the Kaiser 
Wilhelm II. (Withemshaven), to be completed in the 
spring, Ersatz Kénig Wilhelm (Germania-yard, Kiel), 
101, and the two vessels ‘“‘A” and ‘‘B” provided for 
last year (Blohm and Voss, Hamburg, and Schichau, 
Danzig), to be ready in 1902. In the Mittheilungen aus dem 
Gebiete des Seewesens an account of their particular features 
is given. Great defensive and offensive power have been 
worked upon their displacement of 11, tons. The 
strongly curved armour deck (2.5 in. thick) protects the 
boiler and engine-rooms, the magazine and _ torpedo 
chamber, and thesteam gore. | — and isthickened 
to 3in. at the stern, to which, for a fifth of the ship’s 
length, the armour belt does not extend. The water- 
tight subdivision below the deck is extensive, and is 
described as inconvenient, and a cofferdam filled with 
coke at the waterline is another element of safety. 
The side armour, which is of Krupp steel, and 30 per 
cent. stronger than the nickel steel of the Brandenburg 
class, is 6 ft. 6 in. high, and from 12 in. to 6 in. thick. 
The + turrets have 10 in. and the casemates 6_in. 
plating. The whole of the artillery is on the quick- 
firing principle, and includes four of the new long 
Krupp 9.4 in. 40-calibre guns coupled in the turrets. 
The guns are arranged in six stages. The lowest are 
those in the after turret, with 13 ft. freeboard, and four 
6 in. quick-firing at the corners of the casemate. Next 
above are nine 6 in. guns in turrets and five in casemates, 
and the third level is that of the forward turret with 
freeboard of more than 26 ft. Almost at the same height 
on the superstructure are ten 3.4 in. quick-firing and two 
machine guns.- Six other machine guns (1.4 in.) are more 
than 39 ft..above the water on the bridges, and two 
3.4 in. guns are on the u bridge, which is 46 ft. 
above the waterline, while four machine guns are in the 
tops, and twelve 3.4 in. guns are in various positions in the 
superstructure. The machinery consists of three triple- 
expansion vertical engines, together of 13,000 indicated 
horse-power, each driving a screw, to give a speed of 18 
knots. No system of water-tube boilers has so far been 
definitely adopted in Germany, but, for the battleships, 
a.combination >f cylindrical and Thornycroft water-tu 
boilers has been tried. The arrangement will probably 
be different in the later vessels. The following t, are 
now being fitted or are under trial in the German Navy :— 
Hertha, Belleville ; Victoria Luise, Diirr; Freya, 


Niclausse ; Kaiser Friedrich III., and Aegir, Thorny- 
croft. So far as is at present known, says the writer in 
the Mittheilungen, the last-named type seems likely to 
displace the others. The auxiliary machines in the new 
ships number nearly 100. The coal capacity is 650 to 
1000 tons, 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Only a small business was 
done on Thursday forenoon, some 15,000 tons being all 
that was dealt in, but that was because sellers would not 
ey with stuff at the prices offered. Scotch iron rose 
4d. per ton, Cleveland 5d., and hematite iron 64d. per 


ton. About 25,000 tons were sold in the afternoon, and 
after touching 55s. 7d. per ton cash Scotch clo. 
at 55s. 3d. per ton sellers—3d. back from the 
forenoon close. The settlement prices were: Scotch, 
55s. 3d. per ton ; Cleveland, 482. 14d. ; Cumberland and 
Middlesbrough hematite iron, respectively, 603. 3d. and 
58s. 3d. per ton. At the forenoon session of Friday’s 
market some 20,000 tons were dealt in. Prices were very 
firm, Scotch advancing 3d. per ton. In the afternoon not 
more than 15,000 tons changed hands, and a large portion 
of the dealing was of an option character. Prices were 
easier than in the morning by 24d. to 5d. perton. The 
closing settlement prices were 55s. 3d., 47s. 104d., 60s., and 
593. 3d. per ton. The market was very flat on Monday 
forenoon. From the opening there was a pressure of sales, 
and prices met with a bad break, Scotch declining to 
54s. 6d. per ton—a fall of 1s. per ton from Friday’s best; 
but the close showed a recovery of 24d. and hematite 4d. 
per ton. The market was just steady in the afternoon, 
and the sales were from 15,000 to 20,000 tons. At the 
close the settlement prices were 54s. 74d., 47s. 9d., 
59s. 7hd, and 593. 3d. per ton. At Tuesday’s forenoon 
session some 20,000 tons changed hands. The tone was 
steady, especially near the closa, when Scotch iron, which 
had been quoted at 543. 4d. per ton, recovered to 54s. 74d. 
Other 30,000 tons were dealt in at the afternoon 
market, and some of the buying was regarded as being 
on behalf of outsiders. The finish was strong, Scotch 
going to 54s. 11d. per ton cash. The closing settlement 
prices were 54s. 11d., 47s. 9d., 59s. 9d. and 593. 3d. per ton. 
A fair amount of business was done this forenoon, some 
20,000 tons being sold. The tone was rather flat, and Scotch 
lost 24d. per ton. Less than 20,000 tons changed hands in 
the afternoon, and the feeling continued dull. The clos- 
ing settlement prices were 54s. 74d., 47s. 74d., 59s. 6d., 
and 60s. per ton. The following are the current prices 
for makers’ No. 1 iren: Clyde and Calder, 61s. 6d. per 
ton; Gartsherrie, 623.; Summerlee, 65s.; Coltness, 
65s. — the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 603.; Shotts (shipped 
at Leith’, 61s. 6d.; Carron (shipped at Grange- 
mouth), 623. 6d. per ton. The increasing excitement 
in the copper and tin markets is responsible to a 
large extent for the advances made in the price of pi 

iron ; but it is not impossible for a rapid fall in either o 

those metals to occur. There was a large amount of 
realising at the highest points by holders who had 
a fair margin of profit. A moderate amount of busi- 
ness is doing with local consumers, and there is more 
inquiry from the Continent, while a fair business is re- 
ported as having been done during the week. The number 
of furnaces in Siast is at present 84, while at the same 
time last year there were 79 blowing, six of which were 
basic, 36 were working on hematite iron ore, and 37 
were making ordinary iron. The following are the 
returns as to shipment last week from all Scotch ports, 
5568 tons, against 5259 tons in the corresponding week 
of last year. To India there were sent 100 tons, to 
Australia 213 tons, to France 120 tons, to Italy 600 tons, 
to Germany 102 tons, smaller quantities to other coun- 
tries, and 4268 tons coastwise. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
312,994 tons, against 314,047 tons yesterday week, thus 
showing a decrease amounting for the past week to 1053 
tons, 

Finished Iron and Steel.—There is no diminution in 
the volume of business doing in manufactured iron and 
steel, and prices are firmly maintained, the demands in 
all branches being excellent. Shipbuilders are experienc- 
ing great difficulty in getting delivery. To such an 
extent is that difficulty affecting the shipyards, that at 
Port Glasgow and Greenock some of the ship-platers 
have not lifted a full fortnight’s pay at any time during 
the past five months. 


Sulphate of Ammonia,—There is more quietness in 
respect of this commodity, business having been done at 
10/, 6s. 3d. per ton f.o.b, Leith. 


Glasgow Copper Market.—At the morning meeting of 
the market last Thursday, 150 tons of copper were bought, 
and the price rose 3. 83. 9d. per ton. In the afternoon 
25 tons were sold, and prices closed 25s. per ton under 
the forenoon quotations, London values not coming up 
to the level of Glasgow. There were no transactions 


reported in copper on Friday forenoon, but the 
price made 253 per ton. One lot was _ bought 
in the afternoon, and the price rose other 10s. 


per ton. On Monday forenoon 75 tons were sold, and 
the price dropped 47s. 6d. per ton, as compared with 
Friday’s finish. Other 75 ‘ons changed hands in the 
afternoon, and prices lost 1s. 3d. per ton. At the morn- 
ing meeting of yesterday’s market 100 tons were dealt in, 
and the price lost 1s. 3d. per ton. At to-day’s forenoon 
market 50 tons were sold, and the price fell 3s. 9d. per 
ton. Other 50 tons were dealt in at the afternoon 
market, and prices fell 6s. 3d. per ton. 


Shipbuilding Contracts.—Messrs. Fleming and Fergu- 
son, Limited, Paisley, have received an order from the 
Russian Government to build a powerful self-propelling 
bucket dredger for the Sea of Azof. She is to be capable 


of raising 800 tons per hour, and is to have power to cut 
her own flotation.—The Pacific Steam Navigation Com- 
pany are in the market for four steamers of about 7000 
past experience the contract for 
placed on the Clyde, 


tonseach. Judging b 
these vessels ought to 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield Corporation Tramways. —The Sheffield Cor- 
poration are making good progress both in the construc- 
tion of their electric tramway power station and in the 
laying of the lines and fixing accessories. They have just 
accepted a tender of Messrs. Cole, Marck ant, and Morley, 
of Bradford, for two engines for the pcwer station, at a 


sed | total cost of 6796/.; and the tender of John Brown and 


Co. for the supply of four boilers at a cost of 62507. They 
have also accepted a tender of the British Thomson- 
Houston Co., Limited, for two tramway generators of 
500 kilowatts for 5280/. 12s. 6d. Very important exten- 
sions to the original plans of the power station are already 
arranged for, and it is proposed to carry them out ata 
further estimated cost of some 10,000/. 


The Troubles of a Colliery Company.—The time of the 
stipendiary magistrate at Sheffield has been occupied on 
several occasions of late considering how best to suppress 
a most intolerable stench arising from the pit hill belong- 
ing to the Sheffield Nunnery Colliery Company. The 
spoil heap belonging to them, and situate near a dense 
population, covers an area of about 54 acres, and it is 
some 80 ft. high. Years ago it caught fire, and for the 
last two or three years the gases emitted from it have 
caused a very great nuisance to the ple living within 
a radius of four or five hund yards. Early in 
last year the stipendiary made an order on the 
company to abate the nuisance, and, if no other 
course could be adopted, the fire was to be 
drenched out with water. ‘The order, the Corporation 
alleged, had not been obeyed, and the stipendiary was 
asked to inflict penalties upon the company for 
disobedience. Evidence was given to the effect that the 
heap was still on fire in many places, that the stench 
was more serious than ever, and that it made people ill. 
The defence was that, acting on the best se ame. 
advice, steps had been taken to abate the nuisance an 
not without success, but that to flood the heap would 
cause serious explosions, probably burst the banks and 
cause a greater nuisance than the one complained of, 
Evidence in support of this view was given, and the 
opinion was —— that if no more combustible spoil 
was added to the heap the fire would gradually die out 
and the nuisance disappear. The — found that 
the charge was proved, but that the offence was of so 
trifling a nature that it was inexpedient to inflict 
any other than a nominal penalty. He dismissed the 
information, but seeing there had been dilatoriness on the 
part of the defendants in not earlier disclosing the state 
of things, he thought it was reasonable they should pay 
full and liberal costs. 


The Iron and Steel Trades.—The iron market is still 
in a very sensitive state, with a strong upward tendency 
in prices for all classes of material. The syndicate of 
South Yorkshire Bar Iron Manufacturers met in Leeds 
this week and made a further advance in their prices. 
This makes a total of 30s. per ton increase on bar iron 
during the last twelve months. The last movement is on 
account of the very heavy state of the manufacturers’ 
order books, and their action will, in all probability, 
cause merchants to make similar advances in their quota- 
tions. For other kinds of manufactured iron a corre- 
sponding upward movement is anticipated. Pig iron 
still rules very firm, and the slight variations in the 
Glasgow and Middlesbrough markets do not appreciably 
affect the attitude of local pig-iron makers. Lincoln- 
shire and Derbyshire manufacturers have done a good 
business in these irons during the last week or two at an 
advance of from 1s. to 1s. 6d. per ton. Hematites are 
also very firm, and in the same = quotations have 
advanced Is. to 2s. per ton, and there is some eagerness 
to place orders even at these enhanced prices. The 
rolling mills, both of iron and steel, are very fully occu- 
pied. In the lighter industries of the city an improve- 
—_ in the state of trade is reported with regard to most 
of them. 


Coal and Coke.—The reports of the condition of the 
coal and coke trades are of a most encouraging character. 
The demand for coal for manufacturing and railway pur- 
poses is well maintained, and for purchases beyond con- 
tracts higher figures have to be paid. The ee produc- 
ing gas and house coal are also working full time, and 
all kinds of small coal for engine and a are 
moving off as rapidly as they can be supplied. The coke 
manufacturers have no difficulty in disposing of all they 
can make alike for blast-furnace and steelmaking pur- 


poses. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly good attendance on ’Change, but the market was 
rather quiet after the recent heavy buying. At the same 
time, producers of pig iron reported that they were well 
supplied with orders, and they were not at all dis 
to reduce quotations, particularly as they could point to 
excellent shipments, which have this month m very 
heavy, to Continental ports. No. 3 g.m.b. Cleveland pi 
iron was steady at 48s. for prompt f.o.b. delivery, ae 
both merchants and makers put the price at that figure. 
For spring and summer delivery 48s. 6d. to 483. 9d. was 

uoted. The lower qualities were scarce, and compara- 
tively dear. No. 4 foundry, in fact, was nearly as much 
as No. 3, about 47s. 9d. being generally named for it, 
while grey forge was put at 46s. 9d. Middlesbrough 
warrants opened at 47s. 74d. and closed 47s. 84d. cash 
buyers. East coast hematite pig was in good request, 
and showed little or no change in price. Few sellers 











would listen to anything below 60s. for early delivery of 
Nos. 1, 2, and 3, and some put the price at 60s. 6d. 
Spanish ore was still rather quiet, but owing to recent 
advances in iron it was put up alittle. Rubio was about 
15s. 6d. ex-ship Tees. To-day there was practically no 
alteration in the market. Prices for makers’ iron were 
quite unchan Middlesbrough warrants eased to 
47s. 74d. cash buyers. Buyers once more felt their way 
with regard to Middlesbrough, hematite warrants offer. 
ing 593. 6d. cash, but they failed to find sellers at the 
price. 


Manufactured Iron and Steel.—Very great activity pre- 
vails in the manufactured iron and steel trades. The 
home consumption is very large, especially so far as 
shipbuilding material is concerned. Large orders for 
foreign customers are also in hand. Quotations all round 
are moving upwards, and producers of some descriptions 
will not accept orders except for delivery a considerable 
way ahead, and even on those conditions they are in no 
hurry to do business at present market quotations. Com- 
mon iron bars are 6/. 7s. 6d.; best bars, 6/. 17s. 6d.; iron 
ship-plates, 6/. 15s.; iron ship-angles, 6/. 7s. 6d. to 6/. 10s.; 
steel sheets (singles) 8/. 2s. 6d.; steel ship-plates, 7/.; and 
steel ship-angles 67. 12s. 6d. to 6/. 15—all less the cus. 
tomary “4 per cent discount. Heavy sections of steel 
rails steady at 4/. 153. net at works. 


Coal and Coke.—Coal on the whole is firm, but bunkers 
are plentiful, and are, if anything, a shade weaker. Coke 
continues in very good demand for local consumption, 
but shipments are only limited. Average blast-furnace 
kinds are about 15s. 9d. delivered here. 








NOTES FROM THE SOUTH-WEST. 
Amalgamation of Welsh Railways. — Amalgamation 
negotiations are stated to be pending between the Taff 
Vale and the Rhymney Railway Companies. 


Cardiff.—Last week’s coal exports amounted to 405,000 
tons, The demand for steam coal has continued as strong 
as ever, and considerable pressure is expected for some 
time tocome. The best steam coal has made 13s. 6d. to 
14s. per ton, while secondary qualities have brought 12s. 
to 133. per ton. Colder weather has given an impetus to 
the house-coal trade; No. 3 Rhondda large has made 
123. 6d. to 13s. per ton. Coke has n improving ; 
foundry qualities have made 19s. to 20s. per ton, while 
furnace ditto have made 16s. 6d. to 17s. per ton. As 
regards iron ore, the best rubio has been quoted at 
14s. 3d. to 143. 6d. per ton. 


The Admiralty and Port Talbot.—The Lords of the Ad- 
miralty have authorised Port Talbot being placed on the 
list of South Wales ports for the shipment of Govern. 
ment coal. In future in all Government contracts Port 
Talbot will be included accordingly with Cardiff, Barry, 
and Swansea. 


Coal for the Royal Mail Steam Packet.—A Royal Mail 
Steam Packet Company’s order for the supply of 80,000 
tons of steam coal to be delivered over the year has been 
secured by the Cambrian Collieries, Limited. The price 
is — to range between 12s. and 12s. 6d. per ton, free 
on board. 


Rhymney Railway.—The report of the directors of the 
Rhymney Railway Company for the half-year ending 
December 31 last, states that the total revenue for that 
period amounted to 91,203J., a net decrease, as compared 
with the December half of 1897, of 33,1087. The balance 
of net revenue for the second half of 1898 is 39,190/.. and 
the directors recommend a dividend at the rate of 3 per 
cent. for the whole year upon the ordinary stock and the 
preferred ——— stock. The serious diminution in the 
net profit available for dividend is entirely attributable 
to the great strike at the associated collieries of Glamor- 
ganshire and Monmouthshire, which lasted for five 
months. The traffic during the last eight weeks of the 
year were satisfactory. 

Uskside Engineering Company.—The annual meeting of 
the Uskside Engineering and Rivet Company (Newport) 
was held on Monday. The directors in their report for 
1898 stated that the year commenced under promising 
circumstances, and until the commencement of the great 
coal strike the company was doing well. The results of 
the strike were serious, and the increased cost of c 
iron, steel, and other materials, together with loss of 
trade, seriously decreased the profit realised. The 
present yo has every indication of proving a prosperous 
one. The directors have been able to acquire land ad- 
joining the — works, and in consequence of increased 
trade they have decided to erect a new hammer, which, 
together with cranes and other equipment, is now in 
course of completion. 


Vale of Glamorgan Railway.—The directors of the 
Vale of Glamorgan Railway Company, in their report for 
the half-year ending December 31, state that the amount 
of capital expended during the half-year was 6707/. The 
restoration of the Porthskerry viaduct is being proceeded 
with as rapidly as the unfavourable state of the weather 

rmits. The gross receipts of the railway for the past 

alf-year amount to 10,985/.; but owing to questions , 
ane oat of the collapse of the Porthskerry viaduct 
and claims by the Barry 7 with reference to the 
increased cost of working the traffic via a temporary loop 
line, the directors are unable to recommend the payment 
of any dividend. 


The Electric Light at Swansea.—A meeting of the 
electric lighting committee of the Swansea Town Council 
was held on Friday. A letter was read from the Local 
Government Board referring to an application for 
authority to borrow 60,000/. for electric ighting pur- 
poses. Certain estimates for the proposed works wef? 
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put in, but the committee decided not to make them 
public at present. 

Bristol and South Wales Wagon Company, Limited.— 
The 76th half-yearly meeting of this company was held at 
Bristol, on Friday. The report showed that there was a 
disposable balance of 7326/., and the directors recom- 
mended that a dividend should be paid at the rate of 10 

r cent. per annum, free of income-tax, leaving a balance 
of 8457. to be carried to the current half-year. The chair- 
man, in moving the adoption of the report, said that there 
were one or two matters in it which were of a gratifying 
nature. The first was the usual 10 per cent. dividend, 
which the company had paid for something like 35 years. 
Then, with regard to certain American contracts, the 

sition of the company was much improved, and no 
eventual loss was now anticipated. 


Light Railways in the Extreme West.—The Light 
Railway Commissioners have decided in favour of the 
Penzance, Newlyn, and West Cornwall Light Railwa 
to cost 150,0007., and designed to connect Penzance wit 
the Land’s End district. 


Golden Valley Railway.—A new agreement, in substitu- 
tion for one scheduled to the Great Western Railway Bill 
of last session, has been entered into with the liquidator 
of the Golden Valley Railway Company for the sale of 
the undertaking of that company to the Great Western 
Company for 9000/., instead of 10,000/., as provided in the 
former agreement. The total capital expended upon 
this railway, which is now no longer open for traffic, was 
334,786. The railway was authorised as a line from 
Pontralas to Hay ; but after its opening beyond Dorstone 
the line was always worked at a loss. The purchase 
money is to be paid in cash with fourteen days from June 
30, 1899, from which date the transfer is to take effect. 








MISCELLANEA. 

Tue general regulations of the Automobiie Club Show 
at Richmond, which is to be opened on June 17 next, 
have now been issued, and can be obtained on application 
to the secretary at 4, Whitehall Court, London, 8.W. 


The traffic receipts for the week ending January 29, on 
33 of the principal lines of the United Kingdom, 
amounted to 1,576,6167., which was earned on 19,6044 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,523,627/., with 19,163? 
miles open. There was thus an increase of 52,989. in 
the receipts, and an increase of 440? in the mileage. 


The next course of Cantor lectures at the Society of 
Arts will be on ‘‘ Cycle Construction and Design,” by 
Mr. Archibald Sharp. The course will consist of four 
lectures, commencing Monday, February 20. The first 
lecture will deal generally with the frame; the second 
with various parts of the machine, including ball bearings 
wheels, cor and steering arrangements; the thir 
with driving gear; and the fourth with tyres, brakes, 
saddles, &c. 


Messrs. L. Sterne and Co., Limited, of the Crown 
Iron Works, Glasgow, and Donington House, Norfolk- 
street, London, W.C., the sole licensees of the De la 
Vergne refrigerating and ice-making machinery, inform 
us that the De la Vergne Company, of New York, have 
just received an order for a single ice-making installa- 
tion, which is to turn out 1000 tons of ice per day. This 
is about double the quantity consumed by the entire 
population of London. This ice plant is to be erected in 
the City of New York. 


A new society, to be known as the British Association 
of Draughtsmen, is now being formed, apparently much 
on the lines of existing engineering societies, for the 
discussion of papers and the interchange of ideas. A 
registry of vacancies and members seeking employment 
will be kept, but no restrictions are imposed on the 
members as to the terms on which they shall accept em- 
ployment, these being considered as entirely between the 
parties interested. Mr. J. Gilliard, of 34, St. Mary’s- 

, Canonbury, London, N., is the secretary, from 
whom further particulars can be obtained. 


H.M.S. Penguin, which has recently returned to 
Sydney, the headquarters of the Australian naval 
station, from a surveying cruise in the Pacific, reports 
having taken soundings between Auckland and the 
Tongan Archipelago to a depth of 4762 fathoms. This 
is said to be the deepest ocean ing up to date. 
While in the vicinity of Tonga, the Penguin investigated 
the recent disappearance of Falcon Island and discovered 
that the island had subsided three fathoms below the 
surface. It was formed during a volcanic eruption in 
1885 and vanished in September last year: 


A Reuter telegram from St. Petersburg says that an 
Imperial order dated 2nd inst. has been published in the 
Official Gazette, giving the names of the Russian vessels 
now in course of construction and the ports where they 
are being built. The ships are: Three first-class battle- 
ships—namely, the Pobieda, at St. Petersburg; the 
Retwisan, at Philadelphia; and the Tsarevitch, at 
Toulon. Five eruisers—namely, the Bayan, at Toulon : 
the Waryag, at Philadelphia ; the Bogatyr, at Stettin ; 
the Askold, at Kiel; and the Novik, at Elbing. Four- 
teen torpedo-boat destroyers—namely, the Kit Skat, 
Deiphin, and Kassatka, at Elbing; the Som, at Birken- 
head; the Osiotr Kephal, Losos, Forel, Sterliad, at 
and the Gagara, Voron, Filin, and Sova, at St. 

etersburg, where also one transport, the Yenisei, is 
being built. 

A new —_ over the River Wear has just been 
opened by the Right Hon. the Earl of Scarborough near 
his seat at Lumley Castle. The bridge consists of a centre 
Span 120 ft. and two side spans, each 37 ft. long. The 


Havre ; 


main and approach girders are of mild steel lattice-work, 
the bottom flanges being efficiently wind braced, and the 
top flanges supported with struts and overhead arches. 
The flooring consists of creosoted timber with water 
boards at each side. The piers are each composed of four 
large wrought-iron piles properly braced, formed of four seg- 
ments riveted together with cast-iron pile points and driven 
21 ft. below the river bed. The structure is calculated to 
bear a safe distributed live load of 140 lb. to the square 
foot with a factor of safety = 4. The engineers are 
Messrs. D. Balfour and Son, of London and Newcastle- 
on-Tyne, and the erection has been done by Messrs. 
Head, Wrightson, and Co., of Stockton-on-Tees. 


The first ordinary meeting of the Society of Engineers 
for the present year was held on Monday evening, 
February 6, at the Royal United Service Institution, 
Whitehall. Mr. William Worby Beaumont, the Presi- 
dent for 1898, occupied the chair, and presented the 
premiums awarded. for pas read —— S year, 
viz., the President’s Gold Medal to Mr. William Fox 
for his paper on ‘‘ Reservoir Embankments, with Sua 
tions for Avoiding and Remedying Failures.” The 
Bessemer Premium to Mr. Sherard O. Cowper-Coles for 
his paper on ‘‘ Protective Metallic Coatings for Iron and 
Steel.” The Rawlinson Premium to Dr. J. C. Thresh 
for his paper on ‘‘ The Protection of Underground Water 
Supplies,” and a Society’s Premium to Mr. George 
Thudichum for his paper on “Bacterial Treatment of 
Sewage.” The President for the present year is Mr. 
John Corry Fell, who delivered an inaugural address. 


At arecent meeting of the Franklin Institute, Mr. A. A. 
Stevenson gave the results of some experiments show- 
ing that the physical characteristic of a test-piece of steel 
are in part dependent on the time which has elapsed 
between the rolling and the test. The specimens were 
portions of tyres and the figures obtained were as follow: 














Dimen- | Elastic | Ultimate| Elonga- . 
sions. | Limit, |Strength.| tion. | Time of Test. 

in. in. per cent. | 

2x.600 | 53,490 107,460 15.0 | 3 days after making. 
2x.500 | 56,037 198,700 | 1630 13 ,, x 
2.509 | 50,940 99,590 | 14.00 {3 ,, - 
2x.500 | 53,000 103,464 | 1806 i113 ,, Ae 
2x.500 | 56,087 111,050 | 1000 |3 ,, 2 
2x.500 61,130 111,410 15.00 13 » ne 
2x.798 | 70,870 | 121,250 | 11.00 {5 ,, os 
2x.798 71,980 121,970 14.00 (12 ” » 
2x.798 65,080 121,470 11.50 | 7 * ” 
2x.798 64,400 121,160 13.00 (21 ns ee 








It will be seen that the elongation shows a much more 
marked variation with time than the ultimate strength. 


Sir Richard Webster, the Attorney-General, presided 
at a meeting of the Society of Arts, Adelphi-terrace, on 
Wednesday, Feb. 1st, when Mr. Dixon HH Davies, read 
a paper on ‘The Cost of Municipal Enterprise.” In 
the course of the discussion which followed the paper, the 
Attorney-General said it would be instructive to have 
— a statement showing the proportion of the 
ocal debt in the various municipalities which was due 
to trade undertakings. Whatever might be said about 
the profits made out of undertakings, such as gas 
and tramways, he had long been of opinion that the 
rates were less burdensome upon the inhabitants as a 
whole in those neighbourhoods where no such trading 
was undertaken by the municipality or local an‘'!vority. 
It was almost impossible to so regulate the char, as not 
to put the burden upon persons who did not have any 
enjoyment of the undertaking. There was also this 
disturbing element, that in the case of corporations 
undertaking trade concerns, they had to repay the capital 
within a certain number of years. There was a great 
deal of cant in the talk about monopolies. There was 
no greater monopoly, he thought, than in giving munici- 
— the sole right to supply electricity. He looked 
orward with some concern to the evils which might be 
created by the vicious system of a rate of wages being 
established by municipalities as compared with those at 
which private contractors could get the work done. 
However much theorists might say that no harm was 
being done, he believed the system might have very im- 
portant results upon trade. Though fora time it might 
give apparent prosperity, he believed that it might, in 
the long run, do considerable harm. The discusssion was 
adjourned. 


Particulars appear in the Kronstadtski Vestnik of the 
Russian armoured cruiser of 7800 tons displacement 
building at the works of the Forges et Chantiers de 
la Méditerranée. The length between the perpendiculars 
is 445 ft., beam 57 ft., and mean draught 22 ft. On her 
completion the cruiser is to undergo a six hours’ trial 
at 14 knots, and a continuous trial at full power for 24 
hours, when a speed of 21 knots is to be attained. The 
coal consumption at the 14 knots trial is not to exceed 
1 kilogramme, and at the 21 knots 1.15 kilogramme. 
Fines will be imposed if the coal consumption exceeds 
the above, and also in the event of the speed of 21 knots 
not being realised. In the event of the speed being less 
than 20 knots the Russian Government have the right 
to refuse the vessel. The walls of the cabins are to be 
of steel and the fittings of metal. The a ae 
ratus, in addition to being worked by steam and hand as 
a reserve, is to driven by electricity. There will also 
be six pumps electrically worked capable of discharging 
350 tons of water each. frigerators will also sup- 
plied and two transporters for egg the handling 
of coal. The hull will be sieathed. The thickness of 
the belt, which will be —_ on a backing of teak, is 
from 4 in. to 8 in. Electricity will be ——— by 
nine dynamos, separated in three groups, 





evelop ng 
80,000 watts at 100 volts. Electricity will be appli 


for ventilating, lighting, training the turret guns, raisin 
ammunition, a c. The engines, supplied wit 
steam by Belleville boilers, are of the vertical four-cy- 
linder type, and with 140 revolutions will realise 16,500 
indicated horse-power. The armament will comprise 
two 8-in. guns in turrets, eight 6-in. guns in casements, 
and twenty 3-in. guns, in addition to the machine gun 
and torpedo equipment. 


A very interesting event took place at the new borin 
at Gainsborough, on the 28th ult., viz., the recovery o' 
a 21-in. boring tool, which was dropped at a depth of 
725 ft., on April 1, 1897, owing to the breaking of the 
rope. It will be remembered that the extensions of 
the water works, of which the new boring is a part, 
have been under consideration for many years past, and 
the contract for the boring has been in the hands of the 
contractors (Messrs. E. Timmins and Sons, Limited, of 
Runcorn), since the year 1895. At nearly every stage 
however, difficulties and delays, mostly unavoidable, have 
been met with, and the dropping of a boring tool weigh- 
ing close upon 30 cwt. at such a considerable depth, was 
perhaps the most dissappointing as well as the most 
serious of any. This occurred as stated above on April 1, 
1897, and the past 22 months have been occupied in 
recovering the tool, which on falling became at once em- 
bedded in the loose material at the bottom of the boring, 
and thus proved very difficult to get at. After a futile 
attempt to lift the tool (which the attached rods and jars 
weighed about 30 cwt.) by means of the usual grappling 
tackle, the method adopted for its recovery was the en- 
largement of the boring from the bottom of the 30-in. tubes 
(which extend to a — of 300 ft.) down to the tool it- 
self to a diameter of 29 in.. Owing to the uncertain and 
varying nature of the marls through which this part of 
the boring passed, the work has been of an extremely 
tedious —— and it was at one time suggested that the 
contractors (Messrs E. Timmins and Sons, of Runcorn) 
should be directed to abandon the boring, and sink 
another ; but on the advice of their consulting engineer 
(Mr. Percy Griffith), the Council decided to leave the 
matter in their hands, and to wait patiently for the result. 
There is no doubt that this was the most satisfactory 
course that could have been adopted, seeing that any 
other alternative would have involved far greater loss of 
time and much greater expense. Now that the work of 
boring can be resumed, it is expected that this will be 
completed in about nine months’ time, after which the 
new putnping machinery will be installed as quickly as 
— le. The boring, when completed, will be 1450 ft. 

eep, and of a diameter of 18 in. at the bottom, so 
that this will be one of the largest of the kind in exist- 
ence, at any rate in this country. The new boring, and 
the pumping machinery in connection therewith, are 
being carried out under the advice of Mr. Percy Griffith, 
Assoc. M. Inst. C.E., F.S.S. 








Tue German Coat Trapre.—The exports of coal from 
Germany in the first 11 months of last year were 
12,724,231 tons, as compared with 11,116,777 tons in the 
corresponding period of 1897. It will be seen that the 
exports increased to the very substantial extent of 
1,607,454 tons, 





CaTALocurs.—Messrs. T. S. M‘Innes and Co., Limited, 
of 41 and 42, Clyde-place, Glasgow, have sent us a copy 
of their new illustrated catalogue of steam and vacuum 
gauges. —Messrs. John Davis and Son, of AllSaints Works, 

erby, have sent us a copy of their catalogue of electric 
mining plant. The articles listed include coal-cutters, 
hauling motors, pumping and lighting plant. The com- 
mutators of dynamos or motors intended for use in 
fiery mines are protected by flame-proof coverings.— 
Messrs. W. H. Willcox and Co., Limited, of 23 South- 
wark-street, London, S.E., have just issued a new cata- 
logue showing various ———— of their semi-rotary 
wing pump.—The J. A. Fay and Egan Co., of Cincin- 
nati, Ohio, have sent us a copy of a broadsheet in which 
many of their wood-working machines are illustrated. 





LANCASHIRE, DERBYSHIRE, AND East Coast Ratt- 
way.—The Lancashire, Derbyshire, and East Coast 
Railway has probably thus far disappointed the antici- 
pations of some of its more sanguine supporters ; but the 
undertaking is none the less making steady progress. Its 
future is almost entirely dependent upon the opening out 
of the Nottinghamshire coalfield; and as colliery after 
colliery is being brought into working, the outlook in 
this respect is by no means discouraging. The income of 
the company from all sources in the second half of last 
year was 36,702/., as compared with 25,641/. in the corre- 
sponding period of 1897, showing an increase of 11,061/. 
A commencement has been made with the payment of 
preference dividends, 2 per cent. being announced for 
distribution on the first preference. Several new sources 
of traffic will become available in the near future, viz., 
access by means of the Shirebrooke curve of the Midland 
pret be: the Shirebrooke Colliery ; to Sheffield by means 
of the Sheffield District Railway ; and a Midland passenger 
service from Mansfield to Edwinstowe. Three more col- 
lieries are also expected shortly to send a stream of traffic 
upon the Lancashire, Derbyshire, and East Coast system, 
viz., Calow, Bondmain, and Grassmoor. The Great 
Eastern has invested 250,000/. in the Lancashire, Derby- 
shire, and East Coast, and it is deriving a certain 
amount of coal traffic from it. It is also benefiting from 
supplies of Nottinghamshire coal for its locomotive de- 

artment. It appears a ay dees the Chesterfield and 

arrington section of the Lancashire, Derbyshire, and 
East Coast was abandoned; the only justification for 
its abandonment was the formidable character of the 





works which would have had to be constructed, 
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NOTICES OF MEETINGS. 


THE INSTITUTION OF CrviL ENGINEERS.—Tuesday, February 14, at 
8p.m. Paper to be read with a view to discussion : “The Lake 
Superior Iron Ore Mines, and their Influence upon the Production 
of Iron and Steel,” by Mr. Jeremiah Head, M. Inst. C.E., and 
Mr. Archibald P. Head, Assoc. M. Inst. C.E. Students’ meeting, 
Friday, February 10, at 8 p.m. Paper tobe read : ‘‘ The Electrical 
Driving of Engineering Workshops,” by Mr. William Middleton, 
Stud. Inst. C.E. Mr. Alexander Siemens (Member of Council) in 
the chair. Students’ visit, Thursday, Februafy 16, at 2.30 p.m., 
to the works of the new Vauxhall Bridge. 

Society or Arts.—Wednesday, February 15, at 8 soap’ “The 
Balloon as an Instrument of Scientific Research,” by the Rev. 
John M. Bacon, F.R.A.S. Captain Baden-Powell, Hon. Secretary 
to the Aeronautical Society, will preside. 

RoyaL METEOROLOGICAL Socigty.—Wednesday, the 15th inst., 
at 7.30 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, the following papers will be read : ‘ Report 
on the Phenological Observations for 1898,” by Mr. Edward 
Mawley, F.R. Met. Soc., F.R.H.S. ‘The Circulation of the 
Atmosphere,” by Professor W. M. Davis, M.A. 

NortH oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, February 11, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 2 o’clock. The following papers will be 
open for discussion : ‘‘ The Strength of Pit Props,” by Professor 

. Lewis, M.A. (Transactions of the Institution of Mining Engi- 
neers, vol. xv., page 343). ‘‘Coal-Cutting by Machinery,” by 
Mr. W. T. Goolden (Transactions of the Institution of Mining 
Engineers, vol. xv., page 378). ‘‘The Western Interior Coalfield 
of America,” by Mr. H. Foster Bain, Assistant State Geologist of 
Iowa” (Transactions of the Institution of Mining Engineers, 
vol. xvi., page 185). The following papers will be read or taken 
as read : ‘‘ Notes on the Composition of New Zealand Coal and 
Amberite, and Barbados Manjak,” by Dr. P. Phillips Bedson. 
‘*Report of Delegate at Conference of Delegates of Corresponding 
Societies of the British Association for the Advancement of 
Science, Bristol, 1898,” by Mr. T. Forster Brown. 

LIVERPOOL SELF-PROPELLED TRAFFIC ASSOCIATION AND LOCAL 
CENTRE OF THE AUTOMOBIL# CLUB.—Tuesday, February 14, at the 
Royal Institution, Liverpool. Paper, ‘‘The Application of Steam 
to Self-Contained Road Vehicles,” by Mr. Ww. Norris, Assoc. M. 
Inst. C.E., M. Inst. Mech. E. 

INSTITUTE OF MARINE ENGINEERS.—Monday, the 13th inst., at 
8 p.m. Adjourned discussion on ‘‘The Marine Engineer” and 
* Electric Light Stations,” by Mr. James Adamson and Mr. N. 
—— respectively. 

H® INSTITUTION OF MINING AND METALLURGY.—Wednesday, 
February 15, in the Lecture Theatre of the Geological Museum, 
Jermyn-street, S.W., at 8 o'clock, to continue the discussion on : 
“Notes on Dry Crushing on the Witwatersrand,” by Mr. Franklin 
White, M. Inst. M.M. Papers to be read and discussed : ‘‘ Notes 
on Economical Mining at Myall’s United Gold Mine, New South 
Wales,” by Mr. W. R. Thomas, Assoc. Inst. M.M. ‘‘ Mica Mining 
in Bengal, India,” by Mr. A. Mervyn Smith, M. Inst. M.M. 

Tue CHARTERED INSTITUTE OF PATENT AGENTS.—Wednesday, 
February 15, at 7.30 o’clock precisely. 1. To read a paper by 
Mr. A. Du Bois-Reymond, foreign member, on ‘‘ Patent Actions 
before the German Law,” translated by the President. 2. To 
discuss Mr. A. V. Newton’s paper on ‘Procedure in Patent 
Litigation : A Reminiscence and an Outlook” (read at the last 
ordinary meeting) together with the above paper. 

Royat InstiTuTION OF GREAT Britain.—Saturday, February 18, 
The Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., on 
“The Mechanical Properties of Bodies ” (Lecture II.) 

THE Civi, AND MECHANICAL ENGINEERS’ SocreTy.—Thursday, 
February 16, at 7.30 p.m., at the Hotel Victoria, Northumberland- 
avenue, 8.W. Mr. Holroyd Smith on “ Electric Tramways.” 
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MUNICIPAL FACTORIES. 


In an advanced state of civilisation, when sub- 
division of labour is carried to the extreme which 
is characteristic of such a state, it is needful that 
some functions should be undertaken by public 
bodies. The first of these is preservation of the 
peace. No one advocates that should be left to 
private enterprise, even in the most elementary 
stages of civilisation. Next come such works as the 
construction and maintenance of roads and sewers, 
lighting of highways, watering of streets, &c. 
When we get beyond these things, however, we 
arrive on debatable ground. There is the question 
of water supply, for instance. It seems the fashion 
just now to take it for granted that private enter- 
prise should not be allowed to meddle with water 
supply. Yet when one comes to inquire, one ex- 
periences a difficulty in finding any substantial 
facts which show that municipally supplied water 
consumers are better off than those who depend 
on companies. We, in London, may, perhaps, 
occasionally call to mind the fact that it was 
private enterprise which gave us our water supply 
when the public bodies refused to take the matter 
up on account of the money loss that was likely to 
ensue. That the public bodies were wise in their 
generation, and that the private individuals who 
found the money lost heavily on the transaction, is 





hardly a reason why the companies should be kicked 
out in the time of fruition. 

There may be, however, very substantial reasons, 
other than those referred to, why the proprietors 
of the water companies of the Metropolis should be 
made to — with their property ; and, in truth, 
they mostly seem quite content to do so if they 
can secure equitable terms. A general rule ad- 
vanced by some persons is that the supply of things 
which are necessaries—essential to existence— 
should not be in the hands of private individuals 
or profit-seeking companies ; that control of the 
supply of a thing which citizens cannot do without 
puts a power of tyranny in a man’s hand which 
civilisation cannot tolerate. That, of course, means 
not only sage water supply, but municipal 
bakers’ shops and butchers’ shops, to say nothing 
of greengrocers, dairies, and even tailors, for 
civilised map. can no more go without clothes than 
he can without meat and drink. As for civilised 
woman—but the idea of a municipal modistes esta- 
blishment is too upsetting to be entertained. 

It is evident, therefore, that the ‘‘ necessity ” test 
must fail—unless we are prepared to swallow the 
foolish doctrines of the latter-day Socialists in all 
their crudity—but there is another principle not 
so easily put aside. It is evident that the baker 
can have no power of tyranny, however impossible 
it may be for man to live without bread, so long as 
there is another baker ready to start in opposition 
if the first baker’s terms become insupportable or 
even exacting. Therefore there is a good deal to 
say in favour of the principle that the supply of 
necessary commodities in which there can + no 
competition should be in the hands of public autho- 
rities. Water naturally comes within this cate- 
gory, and yet, as we have said, the companies seem 
to do as well as the municipalities, taking all points 
into consideration. Still it ought to be better to 
be at the mercy of a public body, elected by 
the consumers and removable by them, rather than 
in the hands of a board of directors, whose first 
duty is to make as much profit for their proprietors 
as er That, of course, supposes other things 
to be equal—that there shall be equal honesty of 
purpose and equal ability. That the latter is not 
the case in the matter of water supply, largely 
accounts for the success of the companies when 
compared with certain municipalities. 

Unfortunately, too, public bodies are not always 
honest in purpose. Happily we have in this 
country very little dishonesty of the grosser sort, 
such as consists of accepting money bribes to favour 
individuals ; but there is a betrayal of trust which 
is only in degree less pernicious. We refer to the 
sacrificing of the interests of the ratepayers in order 
to make political capital, and thus further the 
ambitions of those in whom public confidence is 
placed. The London County Council has been a 
glaring instance of this oblique form of dishonesty. 
Our readers will remember the disclosures in 
regard to the Works Department and the instances 
of mismanagement that were brought to light some 
time ago, and which attracted such strong notice. 
One would have thought these would have been 
sufficient to check any extension of activity in the 
matter of municipal trading on the part of that 
body for a long time to come, but instead of that 
we find the ambitions of the Council growing day 
by day. In this they are only following the 
fashion. In a recent letter to the Times, Major 
Flood Page draws attention to this fact. He 
reminds us that about seventy municipalities or 
local authorities have lodged Bills for the forth- 
coming session, in which wide and extensive 
powers of competitive trading are asked. The 
following paragraph is given as a sample of the 
powers demanded : 


To authorise the Council to manufactu urch 
hire, sell, and to let all the necessary non yore 
lators, meters, dynamos, fittings, plant, machinery, and 
apparatus and other matters or things required Pd the 
purposes of the order, and to acquire, work, and use 
patent rights for the generating, storing, collecting, dis- 
tributing, and measuring, or otherwise relating to the 
supply of electricity. 


Nothing could be more sweeping than the powers 
which are here sought. The Council ‘‘to manufac- 
ture, purchase, hire, sell, and to let. . . . plant, 
machinery, and apparatus.” It is socialism at a 
bound ; socialism of the most rampant and per- 
nicious kind. Because it is conceded that electric 
lighting should be in the hands of public bodies, 
therefore, they are to enter into competition with 
the manufacturers of the country. If electric 
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lamps, plant, and machinery for lighting, naturally 
water pipes, pumping engines, boilers, and other 
plant and machinery will follow. Now we have 
municipal tramways, so that locomotive construc- 
tion, carriage building, and the rolling mills for 
producing rails will also follow, as Major Flood Page 
very naturally suggests. This is no reductio ad 
absurdum (as at first sight might appear were not 
the original case as strong as anything that can 
follow) is shown by the fact that Sir Albert Rollit 
has publicly warned ordinary business men that 
it will soon be hopeless for them to attempt to 
stem the current of municipal trading; in fact, 
if Sir Albert Rollit has his aspirations satisfied 
no private manufacturing will be carried on 
excepting by permission of local authorities. What 
this would mean when the municipal factories got 
into full swing one can pretty well judge by the 
action of such bodies at the present time. We 
know how the London County Council have 
avowedly tried to cripple the water companies in 
order to depreciate the property of the latter, and 
we find, at the present time, local authorities doing 
their utmost to stop private enterprise in order 
that they may not be subjected to private com- 
petition. 

The matter does not need elaborating; its 
absurdity is apparent. Any level-headed man, who 
will take the trouble to think for a few minutes, 
must surely see the practical impossibility of 
modern socialistic theories, of which State or 
municipal workshops are the necessary foundation 
stone. There is one principle almost inherent in 
human nature which kills such fantastic proposals 
at first instance, that is, human preference for ease 
over work. Does any sane person think the great 
inass of mankind would go through the daily 
struggle of existence were it not for fear 
of punishment or hope of reward? And no 
one has ever suggested the machinery which should 
be employed to enable every man and woman to be 
watched by public officials to see he or she does his 
or her fair share of work. The whole thing is 
absurd ; it is not even Utopian : it is idiotic. Men 
and women are not angels ; they have temptations ; 
and one of the chief is to do the thing pleasantest 
at the time being, and that pleasantest thing is very 
seldom the daily task which has become monotonous 
from long repetition. 

One is almost ashamed of advancing such ele- 
mentary principles, but we have the seventy appli- 
cations to Parliament in all their reality staring us 
in the face; and there is plenty of experience to 
prove how these foolish things get passed into law 
unless some one points out and emphasises their 
foolishness. There is another aspect of the case 
dwelt upon by other correspondents of the Times 
whose letters have been called forth by that of 
Major Flood Page. Lord Wemyss refers to the 
effect of State trading on human progress, and 
Professor J. A. Fleming also sends a timely 
reminder on the subject. ‘‘Is it to the State 
or to municipalities that humanity is indebted 
for our marvellous progress in science, in inven- 
tion, in material well-being?” Lord Wemyss 
aptly asks, and the answer is apparent. Great 
inventions are not developed by the State, and 
rightly so. But if we kill private enterprise, 
where will the material assistance needed by 
new inventions be found? Let us take the 
case of Bessemer. He made a most valuable 
invention in connection with the protection of 
the revenue against fraud by the use of old deed 
stamps. He was given every encouragement by 
our high Government officials, and spent time 
and money in perfecting his system. When he 
came to apply for his promised reward, he was 
told that the public department had no power 
to remunerate him. Probably the public depart- 
ment was right, although the case was an ex- 
tremely hard one. This was before Bessemer 
had begun the long and arduous struggle which 
resulted in the discovery which has made his 
name a word of first importance in the lan- 
guages of the world; but we may be sure that 
had he known he would have had to depend 
on State recognition and State reward, the introduc- 
tion of Bessemer steel would have never been made 
by him; nor, if we can judge, by any one else. 
For it represented, before success caine, a lifetime 
of hard work, anxiety, disappointment, and hope 
deferred, all compressed into the space of a few 
years. An ordeal such as that no man 
through to the end unless buoyed by the hope of 
greatreward, An enthusiast in science might have 





made an interesting laboratory success of the idea, 
but Bessemer &teel on the market would have not 
been yet if its sole prospect had been municipal 
trading. In fact, no State or municipal factory 
would dare to take up adventures such as this ; or, 
indeed, would be justified in doing so. 

It is suggested that a joint committee of the two 
Houses of Parliament should be appointed to con- 
sider what limits should be put to municipal trad- 
ing. That is a very good suggestion, because it 
would give a good standard upon which Parlia- 
mentary committees could base their decisions, 
and we know by experience how propusals are apt 
to become accepted when it is no one’s special 
duty to oppose them ; such things thus becoming 
precedents and matters of course on future occa- 
sions, so that a whole mass of pernicious custom 
grows up from small but frequent neglect. The 
private manufacturer should not, and would not, 
be afraid of municipal rivalry on a fair basis, but 
there can hardly be fair competition between public 
corporations and private persons. In the first 
place the manufacturer, as a taxpayer, has his 
own money used against him, but beyond that he 
never stands a chance of being treated on an 
equal footing when competing with the munici- 
a own works. Officials know they must 

eep the plant going and the men employed, what- 

ever comes. Their situations depend on it, putting 
aside the need to please their masters. No one 
has an interest in buying in the best and cheapest 
market except the ratepayers, and their interest 
is too divided to enable them to make a stand, 
even if they have—which they have not—the 
means of arriving at the truth. To what length 
a public body will go, and how far it is en- 
abled to choke off undesirable competition, is well 
shown by the way the London County Council 
served Messrs. Yarrow and Co. in the matter of 
the contract for a fire float, particulars of which 
were given a short time ago in our columns. The 
Council, it will be remembered, sought to impose 
conditions to which no self-respecting firm could 
agree, and since then very much the same course 
has been followed in other instances. The end of 
this is obvious. The best firms of engineers will 
not entertain the Council’s contracts, and manufac- 
turers of lower standing will thus have to be brought 
in. The result follows that the Council will be 
able to produce a plausible excuse for doing its own 
work of manufacturing ; doubtless to the great 
glorification of the various members of works 
and other committees, who will be translated, at 
the ratepayers’ expense, from conditions of minor 
importance to positions of wielding power and 
distributing rewards. 





TRAIN RESISTANCE. 

In view of the limitations which our loading 
gauges fix on the dimensions of our locomotives, 
the question of resistance of heavy trains at high 
— is a matter of considerable importance. 

itherto it has generally been assumed that the 
horse-power exerted at the tender draw - bar 
varied directly as the weight of the train. Thus 
consider Clarke’s formula, according to which 

Sz 
171 + 8, where 
S is the speed in miles per hour. The horse-power 
exerted at the draw-bar to haul a 100-ton train at 
40 miles per hour on the level, would, according to 
this, be 180, and if the train was doubled in length 
and weight the power would also bedoubled. This 
latter conclusion would seem, however, to be badly 
based, and in an article appearing in the current 
issue of the Street Railway Journal the results are 
given of some 150 experiments made by Mr. John 
Lundie on the South Side Elevated Railroad of 
Chicago, in which the resistance was determined of 
a number of trains varying in weight from 20 to 
100 tons. These figures show a most decided reduc- 
tion in the coefficient of resistance as the weight is 
increased. Mr. Lundie’s results are well repre- 
sented by the formula, 
= Te 2 i4 ) 
R=4+S8(0.2 + SiT 

where R = the resistance in pounds per short ton 
(2000 lb.), S the speed in miles per hour, and T 
the weight hauled in tons of 2000 lb. The experi- 
ments in question were made by the method 
adopted by several previous experimenters in which 
the train is started at a high speed, the power shut 
off, and observations taken of the reduction of 


the resistancein pounds per ton = 


velocity, after different distances have been 
traversed. This plan, it will be remembered, was 
also followed by the Committee appointed by the 
French Government to investigate the increased 
resistances due to curves. 

That the resistance should diminish with the 
length of the train appears quite rational from the 
fact that this is partially dependent upon sur- 
face friction between the train and the air. In the 
case of water, Froude found that a varnished 
board, 2 ft. long, showed at a certain speed 
a resistance of .41 lb. per square foot, whilst 
with a similar board 50 ft. long the vesist- 
ance was but 0.25 lb. per square foot. Head re- 
sistances being roughly proportional to the cross- 
section exposed are also proportionately less the 
greater the length of the train. Hence generally all 
air resistances, which at high speeds form an impor- 
tant factor may be expected to be less per ton hauled 
the longer the train. The journal and rolling resist- 
ances, on the other hand, will vary very nearly directly 
as the number of axles, and hence, approximately as 
the tonnage hauled. At low speeds the journal 
friction is very considerable, but rapidly decreases 
as the speed of the rubbing surface is increased 
up 100 ft. per minute, being at this latter speed 
but one-third or so of its value when the speed is 
6 ft. per minute. The total resistance of a train is 
thus made up of : (1) the internal resistances of the 
locomotive, which from experiments on horizontal 
engines will probably be 15 to 20 per cent. of the 
total power developed ; (2) the head resistance, 
which will be constant in total amount for all 
lengths of train, and will vary only with the speed; 
(3) the frictional resistance of the air, which will 
also increase with the speed, but be proportionately 
less the longer the train; (4) the journal and rolling 
friction, which is directly proportional to the 
number of axles, and diminishes as the speed in- 
creases up to a speed of about 14 to 20 miles per 
hour, and afterwards slowly increases. 

Whether it is possible to include in a simple 
formula the effect of all these variables is perhaps 
doubtful, and that proposed by Mr. Lundie seems 
imperfect in form. It does not, however, agree at 
all badly with Mr. A. Sinclair’s experiments on the 
New York Central line, and with those of Mr. P. 
H. Dudley on the same line and on the Philadelphia 
and Reading Railroad. The figures obtained by 
these experimenters were as follow : 
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The agreement is, perhaps, as close as can be 
reasonably expected in a formula of this nature, 
but on applying it to the results obtained in some 
recent experiments with very heavy freight trains 
it appears that the observed resistance was much less 
than that given by the formula. Thus with a train 
weighing 940 tons running on the Chicago, Bur- 
lington, and Quincey Railroad, the resistance on 
straight level track was observed to be 5.5 lb. per 
short ton hauled in place of 8.3 Ib. as given by the 
formula. Again, in a New York Central test, a 
train weighing 3428 tons showed a resistance of 
about 41b. per ton when run ai a speed of 20 
miles an hour. The formula gives about 5 lb. 





THE MANAGEMENT OF ORDNANCE 
FACTORIES. 

Tue efficiency of agitation is well illustrated by 

the appointment of the new Director-General of 

Ordnance Factories just made. Army officers have 


always looked on posts of this description as their, 


rightful perquisite ; and when some years ago, Mr. 
Stanhope appointed a civilian to fill the office, 
there was naturally a howl from the military party, 
who considered they had been robbed of their 
rightful dues. This outcry was renewed when & 
civilian assistant was later on appointed to occupy 
the second position, for it was shrewdly suspect 

that Mr. Donaldson, the new man, would succeed 





Sir William Anderson, whose health was known 4 
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be failing. When the Director-General died, the 
military party bent all their energies to getting the 

licy of Mr. Stanhope reversed, and a soldier put 
in the chief position. Letters were written to the 
Times setting forward all the arguments in favour 
of a military Director-General, but ignoring those 
that might have been adduced on the other side. 
Where sufficient facts were not forthcoming, ima- 
ginary ones were created for the purpose. The 
Times also printed a leading article on the subject 
which appeared to be thoroughly inspired by the 
military party; at any rate, if the writer knew 
many arguments in opposition to the policy he was 
advocating, he carefully suppresed them. The 
consequence of all this has been an announcement, 
made last Tuesday, that the Secretary of State for 
War has appointed Colonel Edmund Bainbridge 
to succeed the late William Anderson as head of 
the Ordnance Factories, 

We suppose the military party will be satisfied 
with this settlement of the question, as a soldier 
has been awarded the position, but logically they 
ought to raise their voices louder than ever in 
indignant protest. Colonel Bainbridge has been 
superintendent of the Royal Laboratory, Woolwich, 
and has, it is stated, been engaged in the Arsenal 
for twenty-three years. Now the great argument 
brought forward in the Times in favour of a mili- 
tary Director-General was, that no one could under- 
stand what was wanted in the way of artillery 
but a soldier, and therefore a soldier must di- 
rect the making of artillery; in fact the only 
way *to learn to make guns efficiently, was 
to command troops making use of them in the 
field. Colonel Bainbridge, however, has only 
nominally been a soldier for twenty-three years 

t, and we leave our readers to judge what 
be the value of his quarter-of-a-century-old experi- 
ence in directing the manufacture of modern 
weapons. We have so recently exposed the foolish- 
ness of supposing that a user of guns must needs 
be the best director of the making of guns, that we 
will not return to the subject again. The Director- 
General of Ordnance Factories is not required to 
invent new kinds of guns, in fact, a proclivity of 
this nature would almost necessarily be fatal to his 
fitness for the post. What is wanted is the man 
who will best see that the needs of the Army or 
the Navy, as he is instructed they exist, are satisfied 
in the cheapest and most expeditious manner. A 
military officer is very unlikely to be able to perform 
these functions satisfactorily, as his whole course 
of training and education is against him. It may 
be that Colonel Bainbridge has learnt and unlearnt 
enough during the last twenty-three years to makea 
very good Director-General, but if he turn out satis- 
factory it will be not in virtue of, but in spite of, 
his military training. Woolwich, however, has 
been a poor school in which to learn any- 
thing good. The military directorship has had 
a fair trial there, and if there had been any- 
thing good in the principle it would have been 
developed before now, but nothing good has 
been forthcoming. To read the Times one would 
think there had never been an abuse heard of 
before Sir William Anderson appeared on the 
scene ; but those who care to carry their recollec- 
tions back will remember that the previous history 
of Woolwich has been one long record of mis- 
management and abuse. The system of military 
control of manufacturing operations has been 
proved to be rotten over and over again, in fact 
the history of Woolwich has been one long proof 
of its rottenness. 

“But how about the last few years when there 
has been a civilian director?” it may be said. That 
18a pertinent question, but to put it does not 
settle the argument the other way. Every one 
who knew Sir William Anderson appreciated him 
48 an amiable and accomplished gentleman ; but 
we doubt if any of even his most intimate friends 
would have advocated him as an example of an 
ideal Director-General for putting straight a gigantic 
national manufacturing department in which all 
kinds of abuse had been established by years of 
custom and become prescriptive. If, however, all 
Sir William Anderson’s amiable characteristics had 

en replaced by the sterner and more dominant 
qualities which are so needful for pioneer work 
m a foul country, he would hardly have been 
equal to the task of establishing an efficient system 
of management in the place of the chaos that 
existed at Woolwich. In fact the task, under the 
conditions imposed, was an impossibility. As a 
Director-General, he never had the general direc- 





tion ; he never was free from the military element 
which has determined to wreck civilian control. 
Doubtless a stouter man—one of sterner fibre and 
more robust health—would have gained his own 
way in the end, and the ordnance factories would 
then have been managed in the way that common 
sense dictates ; but all hope for that is past now for 
atime. The military party, by means of the Times, 
has managed to impress the public with the idea 
that civilian control has been given every chance 
and a fair trial ; that it has failed egregiously, and 
that only a soldier is fit to make guns ; just as one 
might say only a sailor is fit to build a ship, or a 
coachman to make a carriage. 





THE NERNST ELECTRIC LAMP. 

THE possibility of a most far-reaching revolution 
in the matter of electric lighting was foreshadowed 
in a paper read before the Society of Arts on 
Wednesday evening last. In this paper Mr. James 
Swinburne gave an account of the remarkable lamp 
which has been devised by Professor Walther 
Nernst, of Gottingen. This lamp resembles the 
ordinary glow lamp in that the light is obtained 
by passing a current through a mass of material of 
high resistance, which is raised to incandescence 
by the heat thus generated. In place of a carbon 
filament, however, Professor Nernst makes use of 
a rod of magnesia, thoria, or some similar refractory 
oxide, but the exact nature of the body now used 
was not disclosed by the lecturer. 

At ordinary temperatures such oxides are 
amongst the best-known non-conductors of elec- 
tricity ; but on heating, like most other non-con- 
ductors, their resistance is diminished to an 
astonishing degree. This property of non-con- 
ductors has, of course, been well known for a long 
time. Indeed, some twenty-three years back, a 
paper by Professors Ayrton and Perry was contri- 
buted to the Proceedings of the Royal Society, in 
which it was shown that glass, at a temperature of 
only 100 deg. Cent., showed quite respectable con- 
ducting properties. Such observations, however, 
led to no practical results till Professor Nernst con- 
ceived the idea of constructing incandescent lamps 
in which the radiating body was one of these ordi- 
narily non-conducting oxides, rendered conducting 
by highly heating it and then maintaining it 
at a high temperature by means of an electric 
current passed through it. The efficiency of 
such lamps is, it appears, very high, about 1.5 
watts being needed per candle-power, whereas the 
ordinary carbon glow lamps ordinarily supplied 
take in general about 3.5 watts, so that the 
saving of current is very substantial. The light 


emitted is of excellent quality, having none of the} j 


greenness to which so many users of the Welsbach 
gas light so strongly object. The rod requires no 
protection from the air, in fact it will not, Mr. 
Swinburne states, work in a vacuum, owing, 
perhaps, to the fact that the rod is electrolysed by 
the passage of the current, and a supply of oxygen 
is, therefore, needed at the positive terminal to re- 
oxidise the reduced metal. In fact, the whole lamp 
consists of a rod of the oxide, apparently about ;; in. 
in diameter by 1 in. long, supported between two 
platinum terminals. To start the lamp a Bunsen 
burner or a spirit lamp is used, though with the 
smaller sizes a match will suffice. With one or 
other of these the rod is heated, and becoming 
thereby a conductor, the current is able to pass as 
soon as turned on, when it rapidly raises the whole 
mass to a very high temperature, at which it gives 
off a most brilliant light. With the oxides origi- 
nally used the life of the rod was short, about 40 
hours, but now this has been extended to over 500 
hours. Mr. Swinburne further showed that a 
broken rod would, on the fractured surfaces being 
placed in contact, work practically as well as a 
whole one. The necessity of starting this simple 
form of lamp by an extraneous source of heat is, 
no doubt, in some respects a drawback, and accord- 
ingly self-starting lamps have been prepared in 
which a coil of platinum wire is placed adjacent 
to the rod. On switching on the lamp the current 
first passes through this coil, the heat generated 
being sufficient to raise the rod of oxide to the 
conducting point, and the lamp accordingly lights 
up, after which the platinum resistance is auto- 
matically cut out. This arrangement would seem 


to be somewhat expensive ; but it has to be borne 
in mind that when these self-lighting lamps are 
used, the only part requiring replacement is the 
oxide rod, and the renewal of this is 4 simple 


matter. Since the resistance of the rods dimi- 
nishes as the temperature increases, it is n 

to add a ——— resistance to each, if the 
lamps are to be run in parallel. This resistance 
is about 10 per cent. of the total, and the energy 
wasted in it is included in the 1.5 watts per 
candle-power mentioned above. 

One great difficulty in modern incandescent elec- 
tric lighting practice is the maintenance of a steady 
electromotive force at thelampterminals. Verysmall 
variations in this factor make immense differences 
to the durability ofthe filamentand to the light given. 
Mr. Swinburne holds out hopes that the Nernst lamp 
will be much less sensitive to such variations of 
potential difference, and should these anticipations 
prove justified, the new lamp will have most excel- 
lent prospects of commercial success. The lamps 
can, moreover, be easily made to run at high 
pressures, certainly at as much as 500 volts, 
and, perhaps, Mr. Swinburne states, at as much 
as 1000 volts. The rods, which are the only portion 
of the lamp requiring renewal are, it is said, ex- 
ceedingly cheap to make, though this, alas, does not 
necessarily imply that they will at the outset be 
supplied at correspondingly low prices. The 
efficiency of the lamp, it is stated, does not 
diminish as time goes on. 

The discussion which followed the reading of 
Mr. Swinburne’s paper turned mainly on the eause 
of the efficiency of the Welsbach burner. Mr. Swin- 
burne, in his lecture, had attributed it entirely to 
the high temperature to which it is exposed, stating 
that platinum would readily melt when placed close 
to the mantle. Other speakers were, however, in- 
clined to attribute the efficiency either to selective 
absorption, whereby radiations of large amplitude 
are absorbed by the mantle and the energy, after- 
wards emitted as radiations of shorter wave length, 
or else to a sort of catalytic action similar to that 
occurring with platinum sponge which can be made 
to glow when a stream of hydrogen is directed on 
to it. Mr. Swinburne, however, holds strongly 
to the opinion that the efficiency is solely a matter 
of temperature. His theory is that most bodies 
placed in a Bunsen flame fail to take the tempera- 
ture of the latter owing to their high emissivity. 
Thoria, on the other hand, has a very low emissi- 
vity, and consequently reaches a very high tem- 
perature. To increase its light-giving power about 
i per cent. of ceria is incorporated with the 
thoria. This ingredient has much greater emis- 
sivity than the thoria, and being in intimate con- 
tact with the latter, reaches about the same tempe- 
rature. As time goes on, however, the ceria 
evaporates, so that an old mantle consists of practi- 
cally pure thoria, and the light falls off accord- 


ingly. 

The only other point of interest raised in the 
discussion was of possible anticipations of Pro- 
fessor Nernst’s invention. No one contended that 
any effective claims to priority could be established, 
but Mr. Campbell Swinton recalled Jablachoff’s 
kaolin lamp, in which light was obtained from a 
rod of kaolin maintained at incandescence by 
means of an electric current, whilst Mr. Swin- 
burne himself recalled the Soleil lamp exhibited at 
the Inventions Exhibition in 1885, in which the 
light was partially obtained from incandescent 
lime. 








TWO LARGE ELECTRICAL TRANS- 
MISSION PLANTS. 

WE can watch the Americans turn their water- 
falls to account in the production of power without 
any feeling of shame. Nature has not given us any 
large waterfalls, and, consequently, we have no re- 
sponsibilities in that respect. But there are man 
electrical power plants in the United States whic 
we cannot regard with so much complacency. If 
we have not water-power we have, at least, cheap 
and abundant coal, and yet it is only quite recently 
that we have adopted electric tramways ina few 
towns. In London the County Council declared 
that it would never consent to the erection of the 
trolley wire, and practically the same rule obtains 
in New York. es that decision sto all 
progress ; in New York it brought the conduit into 
practical existence. 

Since underground electric tramway traction was 
begun in New York, the public has been astonished 
at the rate of progress made. The public eye is 
chiefly fixed upon the visible work in the streets 
where the tearing up of pavements and interference 





with crossings forces attention from every one. But 
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what the public sees is not the most important 
part of the work. In the City of New York there 
are two great street railway systems, the Metro- 
nares and the Third Avenue, the Metropolitan 

aving the heaviest traffic, but the Third-avenue 
having the more extended area. The Metropolitan 
Traction Company has part of its service now 
successfully operated by the electric conduit 
system, the source of power being several quite 
large, though relatively very small, stations in dif- 
ferent portions of the city. All, or most, of the 
power for their complete system is, however, to 
be concentrated in the great power-house now 
under construction on the Kast River at Ninty-sixth- 
street. The size of this station was a wonder to 
many, until the plans were made and the contract 
let for a greater power-house than that projected 
by the Metropolitan Company in the ratio of 16 
generating units to 11. 

The formidable task of determining the policy 
to be adopted in the improvement of traftic and 
the betterment of the property has rested chiefly 
upon President Albert J. Elias and the board of 
directors of the Third Avenue system; while the 
practical execution of the track and conduit work, 
and the complicated problem of making the change 
from the cable to electric traction, is in the hands 
of J. H. Robinson, the superintendent of the Third 
Avenue system. The position of this huge power- 
house some 12 miles from the City Hall, where the 
main line terminates, is surprising, but the up-town 
lines of the Third Avenue system above the Harlem 
River must be reckoned with, and the facilities for 
conducting electricity over long distances are such 
that the foresight which placed this central power 
so far from the heart of the city will be apparent 
upon investigation. 

When the Third Avenue Railroad Company 
decided to adopt electric traction throughout all 
their vast network of lines, they issued provisional 
specifications for the work and invited the largest 
electrical companies to submit bids, together with 
plans which should embody the general features of 
the specification, but which, in detail and arrange- 
ment, should be the work of the companies them- 
selves. The contract was awarded to the Westing- 
house Electric and Manufacturing Company, of 
Pittsburg. The power-house plans were made by 
Westinghouse, Church, Kerr, and Co., engineers 
for the Westinghouse Electric and Manufacturing 
Company, incorporating the latter’s designs of 
electrical apparatus and steam engines of special 
designs by the Westinghouse Machine Company. 

When a building must contain such heavy machi- 
nery as is necessary in this undertaking, its struc- 
tural framing becomes an integral part of the appa- 
ratus which it holds and must partly support, and 
for this reason the design of the building has been 
placed in the hands of the Westinghouse engineers 
above referred to. While such a building is essen- 
tially an engineering structure, enclosed by protect- 
ing walls, its size and prominence make it imperative 
that its exterior shall be given an architectural cha- 
racter suited to its dimensions and purposes. It is 
interesting to note a favourable comparison be- 
tween this new structure and many of the unpre- 
possessing buildings which have been erected for 
power purposes. It is fair to say that in New York 
such buildings have generally been better from an 
architectural point of view than similar edifices in 
many other places. The design is developed in a 
ylain, substantial manner, expressive of power. 

‘he construction will be of brick and terra-cotta, 
with the ornamental effect gained chiefly through 
the proportions and colour, it being obviously un- 
desirable to strive for elaboration in a building like 
this. 

A power-house consists essentially of two great 
divisions. In fact, it is two houses ; one in which 
coal is burnt and steam is generated, while in the 
other steam is used to make power, which, in the 

resent case, is trans‘ormed into electric energy. 

hese functions are of such dissimilar character, 
that they must be separated, and in the power- 
house of the Third Avenue-road the great engine 
and generator room will be under a low-arched 
roof, where light and ventilation mect no inter- 
ference, while in a higher, two-storey portion, 
occupying about the same floor space, but nearly 
double the contents, will be placed the steam gene- 
rating plant. 

In describing the plant itself, we will start with 
the coal supply and end with the electric mains, it 
being understood that most of the work yet remains 
to bedone. Just outside the building, on the boiler- 





house side, a ‘‘slip” enters from the Harlem River ; 
here coal boats run alongside the dock and their 
cargoes are emptied by coal-handling apparatus, 
which conveys the fuel into the boiler-house, 
elevating and distributing it into large bins holding 
about 10,000 tons, from which it slides down to 
feed the fires, passing through automatic coal- 
weighing machines, thus leaving its weight on 
record. Special provision is made against fire by 
a fire pump, which forces water into a 14-in. main 
provided with nozzles for the attachment of hose 
to protect this mass of fuel, not merely because a 
fire in a coal bin is inconvenient or possibly 
dangerous, but also because of the value of the 
coal itself. When the coal has passed the auto- 
matic weighing machines, it runs into the hoppers 
of Roney mechanical stokers, made by the West- 
inghouse Company. These not only gradually 
feed it into the fires without opening the doors, 
but so regulate the feed as to meet the require- 
ments for steam. The ashes and clinker fall down 
an incline to a device by which they are dumped 
into hopper-bottom ashpans. They are then led 
by vertical chutes to the basement, where they are 
taken up by the ash-handling machinery, and 
conveyed to an ashbin on the dock, whence they 
slide into the empty boats to be carried away. 
Every provision for the highest obtainable economy 
in the construction is provided for. The boilers 
stand in double rows facing each other on the 
first floor, while on the second floor exactly similar 
rows will be placed. Were all the boilers in this 
station set in one continuous battery, instead of 
four rows, they would make a line 1000 ft. long. 

The hot gases pass through the economisers 
placed in the flues, and from each quarter of the 
boiler-house travel to a stack, while equalising flues 
are provided whereby one stack can relieve any 
other. The four stacks thus provided are about 
200 ft. high, and are of such volume as to provide 
ample draught for the ordinary working capacity of 
the plant. In addition there are powerful exhaust 
fans by which, at a moment’s notice, the draught 
can be greatly increased, enabling large overloads 
to be handled at times of heavy traffic, and per- 
mitting the combustion to be accelerated to any 
degree required. 

In the engine-room there will be in parallel 
rows 16 engines and electric generators of the 
largest size, that have ever been constructed. The 
generators will produce 3000 kilowatts of electric 
energy when working easily, and 50 per cent. more 
when required. The engines will be somewhat 
more than 4000 horse-power each, with a maximum 
power of over 6000 horse-power each. Thus the 
16 units represent a normal capacity of 64,000 
horse-power, capable of being increased to about 
100,000 horse-power. ’ 

When the steam has passed through the engines, 
it goes to the condensers, where by the cooling 
effect of salt water brought in from the Harlem 
River it is condensed into water. This is quite 
necessary, apart from the advantage attending the 
use of a vacuum, as in a plant of this kind the 
throwing into the air of such vast quantities of 
steam would be inconvenient, especially during a 
severe New York winter. 

All the connecting and auxiliary features of the 
plant are on the same scale as the main factors. 
The piping, for instance, with its multitude of 
valves, must convey steam from its source of gene- 
ration to its points of use on a scale never hereto- 
fore attempted, while throughout the entire plant 
ramify various pipe systems, such as those for carry- 
ing oil, taking it from the bearings, filtering and 
cleansing it, and returning it to the tanks, where 
it again circulates through the system ; air pipes 
leading compressed air to points at which it is 
required for cleaning purposes in blowing dust out 
of electrical apparatus, and water pipes carried 
about to circulate water on the large bearings, and 
to other points when cooling effect is required. 
Above all this great machinery two travelling cranes 
will run, having a span of about 150 ft., and 
capable of picking up and carrying the largest 
pieces which will ever have to be handled, the two 
cranes together lifting more than 100 tons. 

Along one side of this room will extend a switch- 
board in a gallery, the level of which is above the 
machinery, and the length of which is more than 
200 ft. Here will centre all the numerous con- 
ductors by which the current is conveyed through- 
out the city and far up into Westchester County. 
For this switchboard gallery stairs will descend to 
the engine galleries, which are connected together 


by a transverse gallery to the engineer’s office, 
which will be perched on columns in the exact 
middle of the engine-room, from which point of 
vantage all the moving machinery can be seen. On 
the other side of the engine-room from the switch. 
board will stand a row of ‘‘exciters.” One of 
these exciter outfits will be used for lighting the 
station itself, and also adjacent premises, where a 
thousand or more lamps are required. 

The power of the engines will be absorbed by 
the sixteen large electric generators, capable of 
handling 100,000 horse-power, and will be by them 
delivered in the form of electric current, at a vol- 
tage suitable to the distance, through copper con- 
ductors, by which it will be delivered at various 
points of New York City to what are known as 
rotary converter sub-stations. These sub-stations 
receive the current at high pressure, in the form 
known as alternating, and by means of lowering 
transformers drop the pressure by the required 
amount, and then by means of rotary converters, 
which combine the elements of the alternating 
current motor and the direct current generator, 
send this electric energy to the street lines in the 
form of direct current, at a pressure of 550 volts 
required by the motors on the cars. There will be 
some thirty or more of these rotary converters dis- 
tributed throughout the various sub-stations, and 
itis from them that the current will be fed directly 
into the conduit from which the car motors receive 
their supply. To expedite the change from cable 
traction to electric traction, several of these rotaries 
are to be temporarily connected to the cable engines 
in order that current may be supplied long before 
the power-house is completed. 

It is hardly possible to describe here the elec- 
trical details of so extended a system, and it is 
almost unnecessary to say that it will include the 
best practice known to the art, and will represent 
the highest type of efficiency in the generation and 
application of power. The responsibility of deter- 
mining and supervising the design and construc- 
tion of this entire work has been entrusted to Dr. 
Louis Duncan, who has been appointed chief engi- 
neer of the Third Avenue Railroad Company. 

As an example of quite a different kind of 
electric transmission, we may notice that by which 
the power of the celebrated Snoqualmie Falls in 
Washington territory, away up on the Pacific 
coast, is being transformed into electric current. 
The falls of the Snoqualmie River, on an air line, 
are about 24 miles east of Seattle, and 34 miles 
north-east of Tacoma. The river is fed by the 
western slope of the Cascade range, and it drains 
about 450 square miles. During the heat of the 
summer the perpetual snowcaps of the mountains 
keep up the supply of water. The Snoqualmie 
Fall is the only unbroken cataract on the Snoqual- 
mie River affording such possibilities for the 
transmission of power. 

The altitude of the Falls is about 268 ft., nearly 
twice that of the Falls of Niagara ; and while the 
volume of water is smaller, yet the beauty and 
impressiveness of these Falls are scarcely less than 
those of Niagara. The two installations are very 
similar, except that at Snoqualmie the generators 
are direct-connected to the water-wheels at the 
bottom of the water column, while at Niagara the 
generators are driven by long vertical shafts which 
are connected to turbines. 

The task of selecting the best apparatus and 
system rested chiefly upon Mr. Charles H. Baker, 
President, and Mr. Thomas T. Johnston, chief 
consulting engineer, of the Snoqualmie Falls Power 
Company. Mr. Johnston is also consulting eng!- 
neer of the Chicago Drainage Canal. The entire 
electrical contract was awarded to the Westing- 
house Electric and Manufacturing Company, the 
pioneers in designing alternating current appa- 
ratus. This company was successfully building 
long-distance transmission apparatus when, year’s 
ago, the most noted scientists and manufacturers 
were condemning the use as impracticable and 
unsafe. Because of the Westinghouse Companys 
knowledge of the subject it was awarded the con- 
tracts for lighting the World’s Columbian Exposl- 
tion at Chicago, for transmitting the power ° 
Niagara, and also that of the St. Lawrence, involv- 
ing in all about 127,000 horse-power in polyphase 
generators. : 

The scale upon which the Snoqualmie Falls 
Power Company is carrying out its own great pro 
ject is sufficient to supply all the demands for 
power that may be made in the cities of Tacoma 





and Seattle. The enterprise also controls abundant 
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financial meaus for extending the present plans to 
meet the development of the- industrial market in 
this region, such as the operation of machinery in 
mills, factories, &c. Thirty-thousand horse-power 
js the minimum that which is spoken of as going to 
waste at the Falls. Twelve thousand horse-power 
will be made available when the present plans are 
completed. These Falls afford great natural 
facilities for a system of reservoirs, so that the 

wer of Snoqualmie can be increased several times 
should the demands ever require it. The plant will 
cost about 100,000/. The electrical equipment 
comprises 10,000 horse-power of apparatus, includ- 
ing the generators, transformers, rotaries, and 
motors. j i 

The generators in the power station at the Falls 
deliver three-phase alternating current through 
insulated cables to the switchboard, by means of 
which one or any combination of generators may be 
made to supply electric current to the ‘‘step-up ” 
transformers. The transmission circuits convey the 
current at a pressure of nearly 30,000 volts from the 
generating station to the sub-stations at the distant 
ends of the line. Aluminium conductors are used. 
This plant will be the first in the world to use 
aluminium wires for transmitting electricity over 
any considerable distance. The circuits are sup- 
ported by triple petticuat, porcelain insulators, 
mounted on cedar poles. The sub-stations are con- 
yeniently located in the cities of Tacoma and Seattle, 
where the transmission circuits enter and deliver 
their currents to the ‘‘ step-down” transformers, 
which in turn deliver the current to a switchboard 
at alow potential suitable for local distribution. 

A large amount of power has been contracted for 
by street car companies. electric lighting plants, 
flour mills, machine-sheps, and various other in- 
dustries. The type of motor adopted is known as 
the type ‘*C” polyphase induction motor, long 
since popularised by the Westinghouse Company 
because of its universal application and extreme 
simplicity in construction and operation. 





NOTES. 
CompounD LocoMoTIvEs. 

Wuust the two-cylinder compound has been 
most favoured in Europe, in America the four- 
cylinder type has proved the favourite, probably 
owing to the great importance which all American 
engineers attribute to ease of manipulation and 
general handiness. The Baldwin Works have 
obtained really remarkable results with the Vau- 
clain system of four-cylinder compound engines, 
of which they have now over 1000 at work. 
The engine running the ‘‘ Atlantic City Flyer,” 
which, during last summer season, made such re- 
markable time between Philadelphia and Atlantic 
City, isof this type. These engines are of 1400 indi- 
cated horse-power, and were guaranteed to take a 
train of six cars from Camden to Atlantic City, a dis- 
tance of 554 miles in 50 minutes. This guarantee, 
it will be remembered, was amply fulfilled. Since 
then still more powerful engines of the same type 
have been constructed for the Chicago, Milwaukee, 
and St. Paul Railway. These were designed to indi- 
cate a maximum of 1600 indicated horse-power. On 
trial the work set them was accomplished so easily 
that-it was evident that train resistance had been 
over-estimated. The Baldwin Company, therefore, 
arranged to carry out a series of tests which have 
shown broadly that Clark’s formula—that most 
commonly used—over-estimates the power consider- 
ably at high speeds. These new trials showed the 
resistance in pounds per short ton (2000 Ib.) hauled 


to be given by the formula, R = 3 + be the expe- 


mments ranging between speeds of 45 and 77 miles 
a0 our. Between 50 and 70 miles per hour the 
orse-power was further found to be a linear function 
of the speed. An important advantage of the com- 
pound locomotive for high-speed work is its economy 
of steam. Comparative trials of two good speci- 
Mens of each type of engine made at the Purdue 
University, show the compound to require 15 to 
25 per cent. less steam per horse-power. This 
€creases the amount of fuel which it is necessary 
to burn to obtain a given power; and this, again, 
insures a better evaporative efficiency, as a boiler 
when much forced becomes very uneconomical. 


Tue Waste or SHIPPING. 
, Improving freights always delay the process of 
reaking up ships, for an old vessel, even with heavy 
Coal-consuming machinery, may then have a chance 





of turning a penny, consequently the number 
of ships returned by Lloyd’s as broken up, con- 
demned, &c., averaged over 40,000 tons in A Fava 
but has dropped to 29,397 tons in the latest Lloyd’s 
report sent us this week. This return brings the 
record down to the end of September, but includes 
news of all vessels received up to January 14 last. 
This latter is important as regards ships which met 
their end through misadventure in various parts of 
the world, and if such be added to the waste by 
natural decay, &c., we have a total of 192 vessels 
of 164,218 tons disappearing from the list of mer- 
chantmen in three months. This is about an aver- 
age. Sailing ships included number 133 and mea- 
sure 72,853 tons, and steamers 59 vessels of 
91,365 tons; but it should be remembered that 
there are afloat on the waters of the world at least 
four times as many steamers as there are sailing 
ships, so that the rate of loss of the latter is very 
much greater than the former. This is only what 
might be expected, for a ship sailing is more likely 
to be at the mercy of a gale than a steamer, pro- 
vided the latter has engine power enough to battle 
the storm. Only one steamer of 1899 tons was aban- 
doned at sea during the quarter, against eight sail- 
ing ships of 5566 tons; one steamer of 9571 tons 
was posted as missing, against 13 sailing ships of 
11,726 tons; 24 steamers of 29,402 tons were 
wrecked, against 60 sailing ships of 28,708 tons, 
and three steamers of 2059 tons foundered, against 
four sailing ships of 1832 tons. But fire isas likely a 
cause of loss with steamers as with sailing ships, and 
thus we find included under this cause five steamers 
of 8357 tons against four ships of 5320 tons. Twelve 
steamers of 19,748 tons were lost by collision, and 
18 ships of 7371 tons. As to the rate of loss, 
Britain, as usual, takes the lowest place among the 
great maritine nations, with 0.39 per cent. of ton- 
nage owned. Denmark and Austro-Hungary have 
lower percentages, but their fleets are very small. 
Taking the nations in order of the sizes of their 
fleet, we have America with a percentage of 0.65. 
Germany comes out at 0.62, Norway, 1.11, France 
1,38, Italy, 1.20, Spain, 1.57, Russia, 0.58, Sweden, 
1.32, and Holland, 0.38 per cent. 


Tue Evotvution or SMALL-ARMS AT ENFIELD. 


In 1863 the muzzle-loading long Enfield was the 
service rifle. Though designed in 1853, this 
weapon did not come into general use till 1855, 
our soldiers during most of the Crimean War 
being armed with the Minié ‘rifle or the old 
Brown Bess. The new weapon, as finally issued, 
carried a bullet 0.577 in. in diameter, and 
weighing 535 grains. The rifling was one turn 
in 63 ft., and the powder charge of 24 drms. of 
black powder gave a muzzle velocity of 1240 ft. per 
second. The bullet being smaller than the bore, 
was loaded easily. The cartridges were of paper, 
and in loading the loose end was torn off, and the 
powder emptied down the barrel. The case was 
then inverted, the bullet placed in the muzzle, and 
the remains of the case torn away before ramming 
the ball down. The percussion caps were large 
and very powerful. These guns were the first to 
be made at Enfield, on the interchangeable system, 


‘which was introduced there in 1860. The rifle 


used for match-shooting purposes at this time 
was the Whitworth, having an hexagonal bore 
and a mechanically - fitting ball, The powder 
charges for these were carefully weighed out 
and kept in small glass bottles. After each 
shot the rifle was wiped and cleaned. In 1864 it 
was determined to introduce a service breechloader, 
and in the first place to convert the existing Enfields 
to this system. This was the origin of the Snider 
rifle, which had the same muzzle velocity as the 
Enfield, and of course the same calibre. It proved 
fairly accurate up to ranges of 500 yards. The 
bullet was of the expanding type, and inflicted a 
most formidable wound. The Snider was essen- 
tially a stop-gap, and simultaneously with its pro- 
duction steps were taken to determine a pattern 
for future manufacture, and as a result the 
Martini-Henry was introduced in 1871. This 
gun had a breech action designed by an Irish 
gunmaker, combined with a barrel due to Henry, 
of Edinburgh. The calibre was 0.45 in., and the 


bullet weighed 480 grains. The rifling was one turn | P 


in 22in. and the charge 85 grains of powder, 
which gave a muzzle velocity of 1315 ft. per second. 
The gun was fairly accurate up to 900 yards. 
Various details in the breech mechanism were im- 
proved as time went on, and the latest pattern in 
the opinion of Colonel Lockyer, who recently 





read a paper on this subject before the United 
Service Institution, constituted the best mili- 
tary action ever introduced. It could stand 
an immense amount of knocking about. Whilst 
this was in vogue for military purposes, the 
favourite match rifle was the Metford, which 
gave wonderful results at target practice, as 
much as 220 out of a possible 225 being made in 
five shots at each of the three ranges of 800, 900, 
and 1000 yards. When the question of adopting 
a smaller calibre arose, experiments were made 
with calibres of .350 and .400, fitted with the 
Martini action. A magazine gun was, however, 
demanded, and this involved the adoption of 
another type of breech, the Lee design being 
finally adopted. At the same time experiments 
by Major Rubini in Switzerland showed that 
smaller calibres could be used by adopting hard- 
coated bullets, so at Enfield a calibre of .303 was 
decided on for the new gun, which was introduced 
in 1888, and was known as the Lee-Metford, 
being rifled on the Metford system with seven 
grooves, the twist being one turn in 10in. The 
bullet is nickel - coated, and weighs 215 grains, 
and the charge was originally 774 grains of black 
ale for which cordite has now been substituted. 

he cartridge cases at first were the cause of much 
trouble, as if the alloy used was too hard the cases 
cracked on firing, causing a nasty escape of gas, 
whilst if too soft they would not extract. With the 
introduction of cordite the rifling was altered to the 
Enfield system, which has greatly increased the life 
of the weapon. The muzzle velocity of the gun is 
2000 ft. per second, and very accurate shooting can 
be made, but at extreme ranges the bullet, being 
long and light, is much affected by wind. The Lee- 
Enfield carbine also issued takes the same ammuni- 
tion as the rifle, and shoots quite as accurately, 
whilst weighing but 7 lb. 7 0z., as compared with 
the 9 lb. 4 oz. of the longer weapon. 








STEAM TRIALS OF H.M.S. ‘“ ARIADNE.” 
H.M.S. ARIADNE, a@ first-class protective deck 
cruiser, of the improved Diadem class, built and 
engined by the Clydebank Engineering and Shipbuild- 
ing Company, Limited, on the Clyde, completed on 
Tuesday, the 7th inst., a series of contract steam 
trials, and the detailed results are given on the 
next page. The Ariadne, so far as the hull is 
peel in which we include offensive and defen- 
sive qualities, resembles closely the Diadem class, 
which has beer: fully described in ENGINEERING,* the 
preceding vessel of the class built at Clydebank, being 
the Europa (see ENGINEERING, vol. Ixv., page 728, an 
vol. lxvi., page 20). The only difference is in the 
boilers. The boilers of the later ships have been de- 
signed with slightly more heating surface than the 
Europa, 47,300 square feet of heating surface, and 1390 
uare feet of grate area, the ratio being 34.0 to 1; 
while in the case of the Europa, with the same number 
of boilers, the ratio is 27.73 to 1, the heating surface 
being 40,600 square feet, and the grate area 1450 
square feet. The Ariadne, of course, represents the 
later practice, and as the horse-power to be developed 
is 1500 more than with the Europa, it will be seen 
that the coal burned per square foot of grate per 
hour is higher. On the full-power trial it was nearly 
22 lb. per square foot of grate, as against 21 lb. in the 
Diadem class. The power per square foot of grate 
was 13.2 indicated horse-power, as against 11.63 indi- 
cated horse-power in the Europa: but in special trials 
both these results have been exceeded. The heating 
surface is equal to 2.48 square feet per unit of power 
maintained ; in the Europa it was 2.38. Ifthe Table 
now given be compared with the corresponding one 
published by us in July last, giving the Kuropa’s re- 
sults, it will also be seen that the coal consumption is 
much less. In each type of ship there are 30 Belleville 
boilers with economisers. The engines are of the triple- 
expansion type, but the arrangement in the Ariadne 
differs from that in the Europa. Instead of the four 
cylinders being placed as follows from the bow end: 
igh-pressure, intermediate pressure, and the two 
low-pressures with the valves between each, the order 
is as follows: Low-pressure slide valve, low-pressure 
cylinder, high-pressure cylinder, high-pressure piston 
valve ; intermediate pressure piston valve, interme- 
diate pressure cgliaden, low-pressure cylinder, and 
low-pressure piston valve. Thus the cylinders are in 
pairs as closely together as is possible, and the 
sequence of cranks is — high-pressure, intermediate 
ressure, forward low-pressure, after low-pressure, 
the first and third named being at right angles, as are 
the other two. This arrangement gave practically no 
vibration. The diameters of cylinders are 34 in. ,554in., 
64 in., and 64 in. by 48 in. stroke. They were de- 
signed to give the full power at 120 revolutions, 








* See ENGINEERING, vol. Ixy., page 548, 
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while in the case of the Europa the designed speed 

was 110 revolutions, although with 112.4 revolutions 

17,010 indicated horse-power was got, while the 

Ariadne got 19,156 indicated horse-power with 118.9 

revolutions. 

Results of Steam Trials of H.M.S. “‘ Ariadne” (11,000 
Tons and 18,000 Indicated Horse-Power). 


Built and Engined by the Clydebank Engineering and Ship- 
building Company, Limited. 




















Description of trial .. 30 hrs.’ coal|30 hrs.’ coal) 8 hrs.’ full 
consump- | consump- power 
| tion at 3600 |tion at 13,500 
| _ I.H.-P. LH.-P. 
When tried .. ..| January 31 | February 3 | February 6, 
| and Feb- and 4, 1899 1899 
a | 35 fe Mav loat 8h in.| 24 ft. 3 
’ For’d | 25 ft. 5in. |24 ft. in. . Sin, 
PERCU The 1H, 8, Mn Mn | 8» oo 
Displacement oy x - _ _ 
Actual load on safety 
valves és oo Ib. 800 300 300 
Pressure of air in stoke-| 
hold .. in. of water| - Re .23 
Average pressure at boilers) 218 262 288 
°° ~ engines 202 227 240 
H.P. | 143.5 206.5 229 
Receiver pressure LP. | 384.6 68.5 75.5 
L.P. | 5 18 24.5 
Average vacuum .. 248 25.5 25.3 
H.P. | 20.6 | 17.7 | 84.2 | 87.5 | 103.4 | 104.7 
Mean pressure } I.P. ..| 17.3 | 18.1 | 32.9 | 33.1 | 40.3] 41.9 
in cylinders }) L.P.for’d | 7.8 | 8.3 | 16.3 |16.7 | 213] 21.1 
L.P. aft..| 7.6 7.3 | 17.4 | 16.4 | 22.6] 20.9 
Mean number of revolu- 
tions per minute 3 70.3 109.1 118.9 
Indicated horse - power, 
total oy hoa: ieeet eee 14,046 19,156 
Speed .. as .. knots) 13.3 20.1 21.5 
Force of wind ..|  2to8 1 to6 2to3 
State of sea.. ..| Slight swell | Smooth to | Moderate 
+. moderate swell 
Diameter 17 ft. _ _— 
Propeller ..{ Ditch | o1ft.6in. | Samo Same 
Consumption per indicated 
horse-power per hour -| 2.05 1.73 1.66 
J 





The Ariadne, it may be said, is 435 ft. long between 
perpendiculars, 69 ft. beam, and at 24 ft. 7 ir. draught 
displaces 11,070 tons. As will be seen from the Table, 
the vessel had water ballast in her to insure that 
the draught would be even greater than that stipulated 
for, and yet on all occasions she succeeded easily in 
attaining her speed over the measured distance course 
between the Dodman and Rame Head, the top mean 
speed for 19,156 indicated horse-power being 21.5 
knots, against the 20.75 knots for 18,000 indicated 
horse-power anticipated in the design. The vessel left 
Chatham Dockyard on Monday, the 30th ult., and after 
proceeding to Sheerness for adjustment of compasses 
and having a preliminary run, she commenced her 
30-hours’ trial of one-fifth the total power on Tuesday 
afternoon, the 3lst, and anchored in Plymouth Sound 
on the following night about 10 o’clock. The results 
of this trial proved to be satisfactory, the mean 
indicated horse-power being 3758, with 70.3 revolu- 
tions ; while the draught of the ship was 25 ft. 5 in. 
forward and 26 ft. 2 in. aft, the speed being 13.3 knots. 
The following day at noon she went to sea for her 
deep-water anchor and cable trials, at the conclusion of 
which the 30-hours’ trial at 13,500 indicated horse- 
power was proceeded with. During the night she 
steamed up the English Channel, and soon after day- 
light was on the deep-water Admiralty measured run 
between the Dodman and Rame Head. This distance 
of 23 miles was run over four times, the mean speed 
averaging 19.7 knots. She then steamed out to sea 
and returned to anchor in Plymouth Sound on Satur- 
day morning, the 4th inst., having completed a most 
satisfactory trial, the mean results being 14,046 indi- 
cated horse-power, with 109.1 revolutions, a coal con- 
sumption of 1.73 lb. per indicated horse-power, and 
a mean speed for the 30 hours of 20.1 knots. On 
Monday of this week the vessel proceeded on her 
eight hours’ full-speed trial, when, as stated, the 
mean power was 19,156 indicated horse-power for 
118.9 revolntions, against the 18,000 indicated horse- 
power for 120 revolutions required by the contract, 
and the coal consumption was 1.66 indicated horse- 
power per hour, a very good result. She afterwards 
steamed back to the Nore, whence, after carryin 
out the gunnery and circle-turning trials, she wi 
be taken up to Chatham yard for completion for com- 
mission. 








WHITE’S PATENT BOILER. 
To THE Eprror or ENGINEERING. 

Srr,—In reference tc the letter of ‘*‘ An Engineer,” 
published in your issue of the 3rd inst., re the construc- 
tion of the above boiler, we offer the following de- 
tailed remarks : 

1, The boiler is built as shown in your illustration, 
with downcomers at one end only. 

2. No stays are fitted between the upper and lower 
drums. 

3. The tubes do not vary in form, and it may be neces- 
sary to explain to “An Engineer” that the sectional 
view has, perhaps, misled him. The facts are that all 
the tubes are bent to the same radius and are conse- 


quently capable of offering the same resistance to 
straightening, each in its own plane, neglecting the 





slight difference in length due to the curvature of the top 
drum. The tube holes are converged so that any one 
tube may be withdrawn throu % manhole without 
disturbing any of the others, and the appearance of some 
of the rows of tubes due to this is as if the tubes have 
been rotated round their ends through a small arc; this 
condition does not interfere with the resistance of each 
tube to straightening. 

For the sake of illustration, take the case of the upper 
tube-plates being flat and parallel to the lower plates with 
the tubes arranged like the staves of a cask. Alli the 
tubes would then be of exactly the same length, same 
radius, and each would offer the same resistance to 
straightening. 

Under water-pressure test the behaviour of boilers 
constructed exactly as illustrated has been carefully noted, 
and there is absolutely no deflection at twice the working 
pressure. 

The expanding of the tubes in a small drum is not 
such a problem as ‘‘ An Engineer” appears to think, and 
by studying the construction of water-tube boilers of the 
small tube type, he will see that the difficulty has been 
got over by several makers. 

5. The suggestion ren in the question: ‘‘ Are the 
tubes forced out by hydraulic pressure?” might be worth 
consideration, but up to the present we have seen no 
reason to depart from the time-honoured boilermakers’ 
custom of driving out a tube, viz., to properly prepare the 
ends and use asuitable drift. We have a suitable drift, 
which does not necessitate anybody entering the lower 
drums, and no more difficulty is found than is often the 
case in an ordinary marine or locomotive boiler, where 
the tubes have been expanded into the tube-plates. 

6. As regards cleaning, if ‘‘ An Engineer” has had any 
experience in the cleaning of the marine locomotive type 
of boiler in small craft, he will be fully aware. of the size 
of boy he can introduce into these boilers, and also of the 
facilities for those responsible to conduct examinations of 
the internal surfaces and stays. 

Water-tube boilers of the express type have come to 
supersede the locomotive type in light fast vessels, and 
the facilities which the boiler under discussion offers for 
cleaning and examination are far superior to the type it 
supersedes. 

"he whole of the plate surfaces can be examined inside 
and out; the tubes can be swept internally and exter- 
nally with a minimum amount of trouble, and retubing 
can be carried out, if necessary, with the boiler in place. 
The durability of the casings is insured by passing the 
air to the furnaces between the inner and outer casings, 
and the boiler being of the drowned-tube type, the dura- 
bility of the tubes will no doubt compare favourably with 
the tubes of marine locomotive boilers, and with high 
rates of combustion. 

If “ An Engineer” will communicate with us, we shall 
be glad to give him any further information he may 
desire. 

Yours truly, 
JouN SAMUEL WHITE AND Co., LiMiTED. 

Cowes, Isle of Wight, February 7, 1899. 





FOREIGNERS IN JAPAN. 
To THE EprTor oF ENGINEERING. 

Srr,—I can scarcely think that the author of the 
‘**Note” on this subject, which appeared on page 658 of 
your journal for November 18 last, can have taken the 
trouble to read the memorial addressed to Lord Salisbury 
by the British residents in Kobe, or even the abstract of 
it, which appeared in the (London) Times of July 9 last, 
or he would scarcely have been content to adopt the 
statements of the Japan Mail without very considerable 
reservation. We have some eight or ten other foreign 
— in Yokohama, Kobe, and Nagasaki, some of 
which publish weekly editions, and I would suggest to 
your correspondent that he should, if he has the oppor- 
tunity, now and again glance through them by way of 
verifying and checking the facts (?) and opinions put for- 
ward by the Mai/, to which we do not all of us accord its 
self-asserted claim to be the leading exponent of foreign 
opinion. Until a comparatively recent date that journal 
was, if not actually subsidised by, at all events more or 
less under the patronage of, the Japanese Government, 
and only the other day its pronoun ro-J apanese views, 
amounting almost to “ whatever is Japanese is right,” 
provoked one of the vernacular papers to allude to it 
sarcastically as ‘‘our Eurasian contemporary.” Most, if 
not all, of the other forei pom spoke with approval 
of the Kobe memorial, which was a temperate and care- 
fully-considered document, and was signed by almost 
every British subject in Kobe and Nagasaki. 

It is, however, only fair to the Japan Mail to say that 
it never, to the best of my knowledge and belief, put for- 
ward such an astounding statement as that ‘‘the persons 
of foreigners who fall into the hands of the Japanese 
authorities will receive more consideration than they 
would receive in any other country.” See some of the 
recent reports in the Mail as to Japanese prisons and 
prison treatment. 

As regards the truth and justice of the criticisms of 
the Maii, two instances will be enough. The memoralists 
drew special attention to the fact that the only tenure by 
which foreigners could hold land in Japan was that of 
“superficies ;” pointing out that the regulations relating 
to this subject in the new Civil Code were so obscure as to 
lead to endless dispute and annoyance, and were more- 
over liable to be overridden at any time if local custom to 
the contrary could be adduced. In spite of this the Japan 
Mail says that ‘‘the whole of these provisions [relating 
to superficies] are calmly ignored. The memoralists 
= though nothing of the kind was included in the 

e 


Again, reference was made to the fact that, although 





by the Kyoto diplomatic arrangement of 1868, forei 
were distenotly permitted to lease land outside the a 
settlement ‘at their own convenience,” and without any 
restriction 3s to length of term, and had actually doneso 
for sixteen years without hindrance, yet in 1884 a secret 
prefectural decree, never communicated to the forej 
consuls, was issued, making it an offence punishable by 
fine and imprisonment for any Japanese to let his land 
for a longer period than 25 years. This was only 
recently discovered, and the Maz _ not only ridiculed its 
existence, but impugned the sincerity of the memorialists 
in their eagerness to unearth an imaginar. ievance, 
But, thanks to the exertions of Mr. J. C. all, the 
British Consul at Kobe, and Sir Ernest Satow, the 
British Minister, the obnoxious decree has been formally 
rescinded, which is, of course, clear proof of its previous 
existence. 
Bg we have had enough of the memorial and the 
au. 

Your contributor goes on to draw attention to Dr, L, 
Lénholm’s ‘‘ Digest” on the condition of foreigners under 
the new treaties, and congratulates the anthor on the 
clearness of his explanations and his successful avoidance 
of technicalities. These excellences I readily admit ; but 
I do not admit that he is altogether a safe or trustworthy 
guide, and I would strongly advise those of your readers, 
whose interest in the subject is sufficient to prompt them 
to_ the wearisome task, to verify every statement of that 
“Digest” (which, by the way, cost the International Com. 
mittee of Yokohama some 3000 yen) from Dr. Lénholm’s 
own translation of the new Civil Code, not forgetting the 
earlier laws which govern it. 

For example, Dr. Lénholm states that ‘‘a partnership 
or company created in Japan under the Japanese law 
and duly registered becomes a Japanese juridical person, 
distinct from its individual smabeus, even though some 
or all of its members are foreigners . . . Thus although 
John Doe and Richard Roe as individuals cannot hold 
land separately or jointly, the firm of Doe and Roe 
organised under Japanese law might do so. The conse- 
quence is that any foreign firm established in Japan under 
Japanese law may own land like a Japanese subject, but a 
partnership or company oryanised in a foreign country 
under foreign law, even though it has established a branch 
office in Japan, would not be allowed to own land.” (The 
italics are Dr. Linholm’s own.) 

Now, what does the code say ? 

Article 36, ‘‘The existence of foreign juridical persons 
other than States administrative districts and commercial 
companies is not admitted, but this does not apply to such 
foreign juridical persons as are pe tos > law or 


treaty. 

‘ * Foreign juridical persons admitted under the provi- 
sions of the preceding pa: ph have the same rights as 
the same classes of juridica rsons existing in Japan; 
but this does not apply to such rights as foreigners cannot 
enjoy, or so far as special provisions are made by law and 

reaty.” 

And what does the law say ? 

Article 2 of the Regulations relating to Mortgage and 
Hypothecation of Land. Notification No. 18 of the sixth 
year of Meiji (A.D. 1873) prohibits the sale or hypotheca- 
tion of land to a foreigner. Is not this one of the ‘‘ rights 
that foreigners cannot enjoy ?” 

Until a test case has actually been tried, I, for one, 
shall regard Dr. Lénholm’s dictum with reserved respect, 
and shall not, even as a “juridical person,” invest my 
money in Japanese land. 

Yours, &c., 
A Nive Years’ REsIDENT. 

Japan, December 29, 1898. 





ENGINEER OFFICERS OF THE 
ROYAL NAVY. 
To THE Eprtor oF ENGINEERING. 

Srr,—Whatever may be the merits of the claims put 
forward by. the engineer officers of the Royal Navy for a 
thorough reorganisation of this branch of the service, it 
is made very clear by the leading article in your last 
issue, that in the American Navy there is one decided 
improvement that we might with profit adopt in our own. 
On the other side of the water the Engineer-in-Chief of 
the Navy is a real h possessing large rigs and 
authority, and free to yar his opinions both on the 
personnel and matériel of his department. On the other 
hand, in the English Navy the Engineer-in-Chief is a very 
minor official indeed, being aheulinns in all matters re- 
lating to the engineering work of the service. Why the 
Board of Admiralty should be composed, in these days of 
steam and machinery, exactly as it was in the days when 
masts and sails reigned supreme, passes the wit of all intel- 
ligent people. Seeing that the engineer’s duties creep into 
everything which nowadays constitute the fighting quali- 
ties of a warship, it would be only natural to sup that 
this large and important part of the Navy would have at 
least one representative on the Board ; but such is not 
the case, and the absence of an engineer from the Boa 
must re a rather weak spot in the proper administra- 
sion of the Navy. Whilethe Engineer-in-Chief’s position 
at the Admiralty is regarded as being only of secondary 
importance, it can hardly be expected that the depart- 
ment, of which he is the nominal head, will receive that 
treatment which its ition and duties justify. 
the claims are equal the itions should be also equal, 
and the engineer officers submit that their duties are 
arduous and important as those of any other officers 1D 
the Navy ; that the risks to life they have are, in peace 
or war, if anything, greater than those of the <— 
officers of a ship; that as high a standard of physical 7” 
mental capabilities is required by the Admiralty 
engineer officers as for those of any other branch ; 
that, lastly, from a commercial point of view, the expens 
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to a parent or guardian of a candidate for a commission 
as an engineer officer is as great as it would be in pre- 
por.ng & candidate for a commission in any other line. 
On these grounds it would be only just that the rank, 
position, pay, &c., should correspond, age for age, in the 
engineer branch as in those of the other departments ; 
but unfortunately for the efficiency of the Navy, the 
engineer branch, like its chief, occupies a rather sub- 
ordinate place ; and, compared with the executive line, 
the engineer is immeasurably out-distanced by his 
brother officer, age for age. ~ ; ; 

By the Queen’s Regulations the engineer branch is 
called a civil branch, in contradistinction to the military 
or executive branch ; and as civilians the engineer officers 
are practically. treated. In some of our larger vessels the 
engine-room complement numbers between 200 and 300 
officers and men whose duties are arranged and super- 
vised by the chief engineer of the ship; but so far as 
having any real control and authority over his staff, he 
has legally none ; nor even has he the rank, which, as 
Lord Lansdowne lately said, when referring to the 
medical officers of the Army, was the outward and 
visible sign of authority. | ; : 4 

In the ordinary lay mind there is an impression that 
the duties of the engineer department consist entirely of 
stoking fires and oiling and driving machinery ; and that 
therefore there is no necessity for military rank being 
conferred on its officers ; but a closer acquaintance with 
the internal working of a warship show things in a very 
different light. In the first place, everyone on board— 
either stoker or seaman—is under the Naval Discipline 
Act, and therefore subject to military law. The stokers, 
who form so large a part of the ship’s company, are a 
well drilled body of men, whose duties are not confined to 
stoking the fires, but to handling rifle and sword as well, 
and by the. large number who wear the cross-rifles on 
their arms (the badge of a good marksman), it is evident 
that they perform this part of their duties in a satis- 
factory manner. The engineer officers are similarly 
instructed and drilled during their course of training at 
Keyham College, and are capable of commanding their 
men when under arms as well as in their other duties. 

Practically the whole of the fabric of the ship and all 
appliances for its safety are in the charge of the engineer 
department, as likewise are all the torpedoes and machi- 
nery for working the guns; so that regarding the ship as 
a fighting machine, the chief engineer and _ his staff 
perform quite as important military duties as the officers 
and men of the seaman class. Of late years it has become 
the custom and practice of the Navy for engineer officers 
to have charge of their own men at the morning and 
evening drills on deck and at all inspections by the ad- 
miral, and to be responsible for the men’s clothing and 
uniform—all duties that a few years ago were performed 
by executive officers in connection with the stokers, It 
seems absurd that ofticers who are compelled to wear 
swords as part of their uniform, and who would be ex- 
pected to use them in case of need, and who from the 
nature of their duties run the greatest risk to life of any 
officers on rd a warship, should be designated and 
treated as civilians, and denied the rank and titles which 
are the outward and visible sign of authority in all who 
take up arms in defence of their country. To the 
officers themselves it is a matter of the deepest concern ; 
for they know and feel that there is no part of the 
ship where strict discipline is more necessary than in the 
engine-room department, and in time of battle, when the 
chief engineer and his staff will be boxed up in numerous 
compartments from which there would be no escape in 
case of shell fire, bursting steam pipes, or of the ship 
being rammed or torpedoed, then dissiptian will have to 
be maintained under most difficult circumstances ; an 
unless the officers are invested with the full authority of 
officers, they can hardly expect to maintain such disci- 

line. It is impossible for the officers to gain the con- 

dence of the men under their orders, if the men know 

that their officers have practically no authority over 
them, but are considered and treated as members of a 
civil branch of the Navy. 

It is the senior engineer officers who feel this matter 
most keenly—those whose experience has shown them 
that ‘the present unsatisfactory state of the engineer 
branch is a most serious p saat Me to the thorough effi- 
ciency of the Navy. They are strongly of opinion that 
were the recommendations of Admiral Key’s Committee 
made 25 years ago now carried out, viz., to make engi- 
neers executive officers, the efficiency of the Navy would 
be greatly improved. 

I am, Sir, your obedient servant, 
Sea Doe. 





FLUID PRESSURE MOTORS. 
To THE Eprtor or ENGINEERING. 

Sir,—In your issue of the 27th ult. I notice that a 
Patent has been obtained by Mr. C. Huber, Vienna, 
Austria, for a fluid pressure motor. ‘The object of this 
invention is to enable steam or combustion gases at very 
high temperatures and pressures to be usefully employed 
M connection with rotary motors or turbines by causing 
the steam or on its way to the motor to come into 
contact with, and impart its velocity to a body of a suit- 
able heavy fluid ata high temperature, thus converting the 
motive power represented by the very small mass of the 
steam or gas moving at a very high velocity into a power 
represented by a comparatively Soar mass moving at a 
vis inertia of which body is then 
rotary motor or turbine of -any 


much lower velocity, the 
employed to act upon a 
suitable known kind.” 
~ problen: Mr. Huber has set himself to solve is one, 
that, many years ago, had irresistible charms for me. 


: ey tabiect is @ most interesting one, and, -perhaps, a 


account of a few of my experiments may save Mr. 


Huber and others both trouble and expense. A jet of 
very high pressure steam was admitted into a gradually 
expanding tube, and issued therefrom at atmospheric pres- 
sure, and temperature 212 deg. In order to utilise the 
energy of the jet it was directed into the buckets of a 
Pelton wheel. To obtain the best results the buckets 
should, of course, travel at one-half the speed of the jet, 
but ine before this speed was attained, the wheel, 
although made of spring-tempered steel, was destroyed by 
centrifugal force. Now, it was argued that there was a 
certain amount of energy in the jet, and as it could not be 
extracted by using the jet neat, what could be more easy 
than to dilute it with several times its own weight of hot 
water pumped into it before it issued from the orifice of 
the pipe? Although this plan looked certain on paper, 
in practice it did not succeed. 

n order to throw some light upon the subject a pres- 
sure recording apparatus was fitted up, consisting of a 
movable steel plate backed up bya sensitive spring. The 
undiluted jet of steam was made to play upon the centre 
of the pressure plate and the thrust recorded. The pump 
was then worked, the velocity of the jet greatly reduced 
and the weight greatly increased, but no more, in fact 
a little less, thrust upon the plate was shown. Hot metal 
dust and various other substances were tried, but always 
with the same result. The question resolves itself into 
this: Ifa Pelton wheel could be made strong enough to 
stand the necessary speed of revolution, a latge proportion 
of the energy in the undiluted jet could be converted into 
mechanical power. With the jet diluted the Pelton 
wheel could run at its proper speed, but as the pressure 
on the buckets cannot le more than that given by the 
undiluted jet, and as the speed of buckets would be, com- 
paratively speaking, low, there would be a great loss of 
energy. Scientists will, perhaps, say that heat is gene- 
rated and lost in putting the particles of the diluting 
fluid into motion. If this is so, it is very strange that the 
amount of energy left, when the greatest care is taken, 
and whatever the diluting fluid or substance may be, is 
always exactly enough, and no more, to produce a pres- 
sure on the plate equal to that given by the undiluted 
jet. 

, Yours faithfully, 
Horatio PHILLIrs. 
Wealdstone, February 7, 1899. 








THE BRITISH WORKMAN. 
To THE EpITor oF ENGINEERING. 

Srr,—The address of Mr. Inglis in your issue of the 
27th ult., raises many interesting points. Happily there 
is one point on which those who take up the subject of 
‘technical education” are agreed upon,.viz. : The neces- 
sity of employers.and especially managers having proper 
‘‘technical education.” We are very much mistaken if 
in course of some years, when compulsory, secondary, 
and improved technical education have had their leaven- 
ing effect, it will not be found necessary to prevent un- 
qualified men directing hundreds or thousands of men— 
many of them with abilities their overseers.are unable 
to appreciate, understand, or use. If this is not done 
s ae nical education” will so far be thrown to the 
winds. ‘ 

One of the factors that is placing Germany in the 
front of the nations is, in our opinion, the national life 
which is being developed. | 

his is seen in the way the Government grant prefer- 
ential rates for traffic to encourage industries. It is seen 
in the way employers treat their workmen. 

Intellectual fife has brooded over the nation, and is no 
longer confined to colleges or to particular individuals. 


d| Are not the effects Mr. Inglis attributes to the drill- 


sergeant rather due to the fact that the soldiers—the 
men—have common interests and have engendered a 
mutual respect for each other? This respect abides in 
the industrial world where some are amen tn &e. 

It is very customary to charge workmen with ignorance 
of ‘‘political economy.” We are very far from admit- 
ting that the generality of employers would pass an ex- 
amination in this subject, or that it is an exact science. 
But we readily admit the charge is partly true. 

What, however, is to be said of the ignorance of human 
nature shown by so many employers or managers? Ex- 

ting, for instunce, that men will, or can, do their best 
sagen sd when annoyed, bullied, suspected, and harassed. 
And also imagining that bullying is a synonym for 
method, engineering talent, and wisdom. 

Some or many of the engineering employers are both 
gentlemen and engineers. A gooey proportion of the 
cream, however, are removed from actual contact with 
their men. Such employers are. always respected and 
esteemed by their men. =e 

It is certainly a capital idea Mr. Inglis has set forth— 
that of fixing surrender values on the amount a person 
has paid into a society and who wishes to leave it. It 
would have the effect of encouraging many to join the 
society who are at present aloof from it, because of being 
compelled to obey every behest (wise or unwise) at the 
pain of losing all they have subscribed. 


Yours “_, 
EECHWOOD. 


Edinburgh, February 4, 1899. 





THE SMOKE NUISANCE. 
To THE EpiToR oF ENGINEERING. 
S1r,—The patience of the British public is proverbial ; 
they make good grumblers at the numerous abuses they 
have to put up with, but there the matter generally ends. 
Sir Wiliam Richmond seems determined to change the 
apathy displayed by the majority of the — who 
suffer from the smoke nuisance, and his timely letters in 








the leading newspapers, have brought such a hearty 





response, that an association has been formed, a very 
influential committee appointed, and several meetings have 
taken place to formulate a plan of action and launch the 
association under the best possible auspices. 

The complaints regarding the smoke nuisance naturally 
emanate mostly from those centres where factories are 
situated, using soft or bituminous coal, and although 
it is considered almost impossible to burn soft coal with- 
out some black smoke, yet there are patents in work, 
which effectually get over this difficulty, and even show a 
saving to the manufacturers who use them. 

I recently had the pleasure of visiting a cocoa works in 
London, and, Mg the courtesy of their engineer, saw a 
new mechanical stoker, of the sprinkler type, which 
answered all 8. gemma and which their engineer 
assured me saved them money, and stopped all smoke 
issuing from the shaft. The stokers are fitted to two 
boilers, and were erected nearly twelve months ago by a 
leading firm of engineers, who have added this depart- 
ment to their other business. 

It was to ask Sir William upon what lines the associa- 
tion should act, and to see if he had any ideas, mechanical 
or otherwise, for preventing smoke, that I called upon 
him. He received me in his studio, where he was busy 
on his portrait of the Dean of St. Paul’s, and, with a 
pleasant smile, asked me to chat away, as he could talk 
and paint at the same time. 

I will give the gist of his remarks. 

The association was formed to rouse the public to 
action, so that where a nuisance existed, the local 
authority could be assisted by independent evidence, the 
association having drawn a special form of complaint for 
use by the public. Where the local authority shelve the 
complaint, the association would use all possible means to 
force proceedings. 

_ Should the existing Act be insufficient, then the Associa- 
tion would agitate for a new Act strong enough to cope 
with every difficulty. 

Various sub-committees were being formed—adminis- 
trative — legal — Parliamentary — mechanical — scientific, 
&c.—composed of practical men to deal with the various 
points involved. 

Sir William had not given his time to think out any 
mechanical means for preventing smoke, but said he 
would leave that to the mechanical and scientific com- 
mittees, who, no doubt, would have before them all the 
best methods of dealing with the nuisance. 

Before leaving I drew Sir William’s attention to an 
article in your esteemed contemporary The Engineer, in 
which they referred to his first meeting as “ somewhat 
futile ;” he smilingly answered, ‘‘ The meeting was called 
to enable me to state my views on the matter and get a 
committee appointed to start the association—the com- 
mittee was appointed, the Earl of Meath being elected 

resident, Dr. es Vceux, honorary treasurer ; and Mr. 

wen B. Thomas, honorary secretary ; and although we 
have not yet completed our plan of campaign, the asso- 
ciation already numbers nearly 200 members and annual 
subscribers.” 

I felt this answer quite disposed of the “futility ” of 
the meeting, and showed the interest-taken a public 
in the matter, an interest that has onl n lying 


dormant, awaiting that touch which Sir William Rich- 
mond has been able to give, to bring it into life. 
Yours truly, 
M. GEE. 


8 and 9, Essex-street, Strand, W.C. 





THE COOLGARDIE WATER-PIPE 
CONTRACT. 
To THE Eprror or ENGINEERING. 

Srr,— As during the last four weeks or so there have 
been so many contradictory rumours in the various 
American and European newspapers and iron trade 
journals, with regard to the contract for steel plates for 
the above pi ing placed or not, we hereby beg to 
definitely inform you that we have received the order 
for 32,000 tons of steel plates, which we have placed 
with four German rolling mills, the total outlay being 
about 240,000/. 

Will you kindly give this information to your readers 


in your next issue, and ae 
Ww. . VELLINGHAUSEN AND Co. 


3, Bury-court, St. Mary Axe, London, E.C., 
February 7, 1899. 





Mexican Rattways.—The Mexican International Rail- 
road Company has established a threugh Pullman service 
between Monterey and San Antonio, Texas. The com- 
pany has also arranged a satisfactory schedule between 
the two cities. 





Testinc SrTaTion or THE British Firg PREVENTION 
ComMiITTEE : ErratumM.—In our article on this subject 
on page 142 of our last issue, we inadvertently gave the 
address of Messrs. W. F. Mason, Limited, the makers 
of the gas generating Be as Salford, in place of Long- 
sight, Manchester. e regret the error, 


PrErsonat.—The Reeves Patent Filters Company, 
Limited, have moved their offices from 39, Victoria-street, 
8.W,, to 9 and 11, Fenchurch-avenue, E.C. — Mr. 
Charles King, late of the Swiss Locomotive Works, in 
Winterthur, has been appointed works manager of the 
locomotive works in Wiener-Neustadt, near Vienna.— 
Mr. Edwin O. Sachs has been appointed architect and 
technical adviser to the Grand Opera Syndicate, and the 
appointment will include the general supervision of the 
working of the stage at Covent Garden so far as its 
mechanism is concerned. The stage will probably be 
largely remodelled and arranged so as to be workea by 
electric motors. 
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THE LATE MR. WILLIAM LAIRD OF 
BIRKENHEAD. 


devoting themselves to business. These were exciting 
times with Liverpool merchants, but it is too late in 
the day to write of the blockade running, or of the 


Tue death of Mr. William Laird, on Tuesday night, | famous Alabama story, with its resultant claim upon 
closes the record of the third generation of the| the British Government, which resulted in 3} millions 


Birkenhead shipbuilders of that name. 


It is evi-| being paid. 


We are not concerned here with ques- 


dence of the rapidity of the development of naval} tions of international politics and the laws of neu- 


architecture, that the story of the family as ship- 
builders may be brought almost, although not quite, 
within the span of his three-score and eight years ; 
it was only in 1829, two 


was born, that his grandfather built his first boat of | on June 19, 1864. She had only sailed from England | knowing about the pe 


iron—a lighter, 60 ft. long—while four years later the | on July 31, 1862. 
first seagoing paddle steamer of 148 tons—the Lady | splendid Channel steamers. The firm had, it is true, 


trality, but it is worth recalling, as an instance of good 


| design and workmanship on the part of Messrs. Laird, 
| that the Alabama captured 65 vessels before she was 
ears before William Laird sunk in the fight with the Kearsarge off Cherbourg /and they have the satisfaction given to few firms of 





Then, too, began the series of | 


Almost from its inception the firm have been 
identified with warship building as well as with 
fast merchant steamers, and the record of work 
done under Mr. William Laird’s régime has been 
specially full of noteworthy craft. We have re. 
ferred to Channel steamers, but the firm have repre- 
sentatives in all oceans, the Columbia maintaining 
Birkenhead’s credit on the Atlantic. Their list of war. 
ships includes ships for many Governments besides 
those of Britain, China, Chili, Peru, Argentina, &e., 


rformance of their ships in real 
warfare. In the Chili-Peru war their two 20}-torpedo 
gunboats, fighting under the Chilian flag, gave the 


Lansdowne—was built, and in 1834a paddle steamer of | built the Dover for the Admiralty’s mail service across | world the first practical demonstration of the use 
iron—the John Randolph—was shipped to the Susque- | the silver streak as far back as 1840, but the first|of the modern torpedo against one of their turret 
hanna River in pieces—the first seen in the States.| notable Channel steamer for speed was the St.|ships, the Huascar, with the Peruvian flag. They 


Since then the firm have proceeded steadily 


with | Columbia, built in 1847, about the time when Mr. Wm. | built recently two light ironclads for Argentina,* 


their work of progressive naval architecture, and all| Laird entered the drawing-office ; and in 1860 there | while recent battleships for the British Government in- 


evidences point to its con- 
tinuance by the fovrth gene- 
ration. William Laird’s 
grandfather was the foun- 
der of the firm, which was 
first styled William Laird 
and Son, and his father, 
John Laird, was a partner. 
It was, indeed, due to the 
father that iron was intro- 
duced, although it may be 
only fair to point out that 
Trevithick and Stephenson 
suggested this constructive 
material for boats, and that 
a small iron vessel was con- 
structed of iron near Glas- 
gow and another at Horsley 
in 1818 and 1821 respec- 
tively; but the Lairds gave 
the use of iron a great im- 
petus, and up to 1840 had 
built 32 vessels, the largest 
probably being the Rain- 
vow, of 1837. This, how- 
ever, is only of incidental 
interest as regards the work 
of the late Mr. William 
Laird of the third genera- 
tion, but is important as a 
suggestion of the environ- 
ment of his birth and of 
his upbringing. 

After being educated at 
Harrow, William entered 
his father’s works, and, at 
a comparatively early age, 
became the chief draughts- 
man, having control in large 
measure of the design of the 
vessels built, his brother 
John, about three years 
younger, being associated 


with the commercial de- 
arenaggag Soon after 1857 
lenry, who was seven 


years younger and had had 
the advantage of a training 
in naval architecture in 
France, took charge of the 
designing department. But 
prior to this the subject of 
our memoir, with his father, 
had their ingenuity quick- 
ened by the stirring times 
of the fifties. In connec- 
tion with the Crimean War 
the Admirslty required a 
number of mortar vessels of 
great strength yet of light 
draught, and Messrs. Laird 
submitted a satisfactory 
design and built a ship 
named the Cupid within 
three weeks, which in those days, for a vessel of 
102 tons burden, was highly creditable. The re- 
sults were so satisfactory that 60 of the type were 
ordered, 15 of them from the Birkenhead firm, who 
also were entrusted with the building of 14 gun- 
boats, and all 29 vessels were completed in eight 
months. At the beginning of 1860, William and 
his brother John, who died about a year ago, were 
admitted partners, the title becoming John Laird, 
Sons, and Co., and two years later Henry, who 
died in May, 1893, also became a_ partner, 
the style becoming Laird Brothers. Their father 
had been gradually relinquishing direct personal con- 
trol, and when, in the sixties, Recheontiend became a 
Parliamentary constituency, it was only natural that 
its creator and captain of industry should become the 
first representative in Parliament. 


While their father was thus attending to the Par- 


liamentary and to the municipal and social responsibili- | already mentioned, however, will suffice to indicate) 
ties of his position, the three sons, now no more, were | the progressive spirit which animated the Lairds. 








From a Photograph by Elliott and Fry. 


Tue Late Mr. Witttam Larrp. 


came the Ulster, Munster, and Connaught, which ran |Institutions have had 
at 18 knots, and for quite a quarter of a century con- |family on the Council. 


ducted with great regularity the Holyhead and Kings- 
town service. These have now been superseded with 
vessels of 22 knots from the same works, while the 
Great Western boats—Lynx, Gazelle, Antelope, and 
Ibex—are also noteworthy craft. 

Like his father, Mr. William, when chief partner, 
encouraged new departures along tried lines, and it is 
interesting to recall that under his régime steel was 
first introduced in 1858, and even then, no difficulty 
was experienced in doing good work and obtaining 
suitable material. They had to resort to the some- 
what expensive process of ordering the plates 3 in. 
longer than they were used, so as to admit of the) 
— being taken off and tested. They were also the 

rst to use entirely steel rivets. Several other inno- | 
vations in marine practice might be indicated : those | 
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clude the Royal Oak, of 
the Naval Defence Fleet, 
the Mars, of the Majestic 
class, and the Glory, now 
nearing completion. In the 
development of torpedo. 
boat craft, beginning with 
the Rattlesnake, they have 
taken a large share. All 
this work has gone forward 
under the direct control of 
Mr. William Laird, shared 
in very large measure by 
his late brother ‘Mr, 
Harry.” In recent years, 
however, Mr. Laird has 
concerned himself more 
with the general manage- 
ment, leaving the details 
of work to his sons and 
— 
his enabled him to de- 
vote much of his time to 
the affairs of the commu- 
nity, the claims of which 
he, like his father, recog- 
nised as of much import. 
ance. This was more pro- 
nouncedly so in view of the 
fact that he had seen Birken- 
head grow with his years, 
When he was born the 
5 paneer was only 1168, 
and largely by the exertions 
of the family it has grown 
to 115,000. Since the in- 
corporation of the burgh 
in 1877 he has been a 
Commissioner, and _ took 
an active part in the ad- 
ministration departments, 
and was thrice Mayor, in 
1880, 1881, and 1896. 
oy was he asked 
by the Conservative party 
to follow in his father’s 
footsteps as Parliamentary 
representative, but he con- 
fined himself to local 
affairs and to service 
on the Mersey Docks and 
Harbour Board. His phil- 
anthropic work was liberal, 
et unostentatious. In 1872 
e became a member of 
the Institution of Mecha- 
nical Engineers, and from 
1887 has been a Member 
of Council. In this year 
also he entered the Council 
of the Institution of Naval 
Architects, which he had 
joined in 1881. Almost 
since their inception both 
a representative of the 
His t in the meetings, 
however, was confined to occasional contributions 
from his wealth of experience. He attended regu- 
larly, and at all times was a welcome counsellor 
and genial companion, ever ready to encourage 
youthfal effort. His cordiality to members of 
the Institution of Mechanical Engineers, when he 
welcomed them to Liverpool in 1891, was only 
characteristic. For some time his many friends 
had noticed his health failing, but his death from 
aneurism of the heart, shortly after eleven on Tues- 
day night, came with the shock of surprise, evel 
to his relatives, while his many professional friends | 
learned it with profound regret, and will jom 
us in an expréssion of sympathy for his widow 
and family. 





* See ENGINEERING, vol. li., pages 536, 566, 652, and 
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THE CRYSTALLINE STRUCTURE OF IRON AND STEEL, 
(For Description, see Page 191.) 


Fie. 1.—Carbonless iron from a basic slag 
ball. x 100, V. 5’ A; HNOs. 


Per cent. 
Cas on a ae Trace 
Mn ve bs > 0.06 — 
me. os ae a Nil 
Bx. = =e Se 0.05 
wows “ ~ “ 0.01— 


Fic. 2.—Wigan Saniter soft steel, annealed 
in a slag ball. x 130, V. 1’, HNO;. 
C = 0.11 per cent.; Mn = 0.15 per cent.; 
P = 0.01 per cent. 





Fie. 2. 





eos og Soilh 
Fic, 24. Same as Fig. 2 after heating to 830 deg. Cent., and Fie. 3. Burnt bulb angle. x 30, V. 1’ iodine. Fic. 4, Same as Fie. 3 after heating to 900deg. Cent. 
cooling naturally, x 20, V. 10” ¥; HNO. o we ng for two minutes. x 30, V. 1’ py HNO3. 
- * oe -* * * * 200 

ae oe “s oe ee < *° 0.359 — 

aS . a * i a -» 0.055 — 

Ss e a <e < re - 2 0.065 — 

P oe oe te = e #e ee 0.063 — 





Fia. 5, Saniter decarburised bar, heated for three hours Fic. 6. Swedish Bessemer steel. Brittle. x 2, V. Fie. 7. Same as Fig. 6, from a different part of the forging, 
at 700 deg. Cent. x 50, V. 30” 3, HNOs. 1’ J; HNO. x 3 
Cc Per cent. Per cent. 
x ee yi te: ee ee ot ee 0.01 Cc ay. a Le Me “? ssh si 0.04 
si re SS sy ie es a BS 0.15 Mn ae es 5 os oy > as 0.275 — 
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INDUSTRIAL NOTES. 


WHATEVER may happen to the “ National Federa- 
tion of Trades ” which has been decided upon by the 
Trades Congress recently held at Manchester, the 
coalminers of Great Britain seem determined to in- 
stitute a ‘‘ solidarity of labour” in so far as miners 
are concerned. South Wales and Monmouthshire 
have been admitted into the Federation, and now the 
South Staffordshire and East Worcestershire miners, 
numbering about 16,000, seem to be throwing in their 
lot with the Federation. For many years they have 
been governed by a Wages Board under a sliding scale 
—this scale they now seek to eliminate from the Rules 
governing the Board. They have also given notice of 
an advance of 74 per cent. in their wages, which pre- 
sumably the scale, under which they now work, does 
not warrant. They have worked under this system 
for 11 years; and often when disputes have arisen 
in other coalfields districts, they have continued at 
work content with the scale. The National Federa- 
tion have pronounced against the scale, and it is 
probable that the sliding scale will be abolished in all 
districts. Durham and Northumberland have no 
scale, and those two counties stand alone outside the 
Federation. The abolition of the sliding scale does 
not necessarily involve an increase of strikes, as some 
other method may be devised whereby disputes may 
be averted. The method is secondary so long as some 
mode of adjustment can be agreed upon between the 
parties. Whether a sliding scale is the best is a 
matter of opinion; but in any case it has had the 
effect of adjusting differences for many years, and of 
eee 00) stoppages at the pits. But it did not pre- 
vent the long and disastrous struggle in South Wales. 
The leaders complain that in the operation of a sliding 
scale they have no power over prices, and prices rule 
wages ; perhaps some other and better method will 
be adopted by the joint committee which now con- 
stitute the Board under the Federation, with Lord 
James of Hereford as chairman. 





In the address of the labour committee of the 
‘« International Crusade of Peace,’ reference is made 
to conciliation in labour disputes, and that mode of 
dealing with disputes is, with arbitration, commended. 
On this ground specifically the labour leaders were 
asked to sign the address, and some 500 leading 
members of the trade unions of the country have 
responded by signing that address. The pronounce- 
ment thus made ought to represent a strong expres- 
sion of opinion in favour of conciliation and arbitra- 
tion, for if such means are honestly advocated in 
respect of international disputes, surely the same 
means ought to be adopted in labour disputes in all 
industries. The greater involves the less. It is 
notable that ioe a labour leader throughout the 
country has refused to sign an address in favour of 
_ Even the representatives of industries which 

enefit by war preparations hesitate not to join in 
this peace crusade. It is an endorsement of a prin- 
ciple that peaceful negotiation is better than warfare, 
and, therefore. it should be taken to represent the 
same feeling as regards industrial as international 
warfare. It is a hopeful sign so far as it goes, and 
may be taken as an expression in favour of peaceful 
means in all cases of dispute in which the labour 
leaders of the country may become involved. It is 
possible that circumstances, personal feelings, the 
urgency of men in certain cases, &c., may overpower 
the sentiment of peace; but the manifesto alluded to 
remains as a solemn pronouncement in favour of it, 
applicable in all cases to a greater or a lesser degree. 
It will be a witness against men when they call out 
for extreme measures, or when they suddenly strike 
without an offer of negotiation, or when they refuse 
it altogether. That is why attention is here called to 
a document of such importance, for it has an indirect 
relation to labour, as well as a direct relation thereto 
by reason of the signatories to the document. 





Always the first to make a complete return under 
the Trade Union Acts to the Registrar of Friendly 
Societies is the Ironmoulders’ Society of Scotland. The 
report for 1898 is certainly most encouraging from the 
members’ point of view. Commencing on January 1 
with a balance of 40,4671. 7s. 5d., the year ended with 
a balance of 50,361/, 5s. 8d., showing a net gain of 
nearly 10,000. The sources of income were : Entrance- 
fees, 491/. 4s. 1d. ; contributions, 15,914/. 13s, ; levies, 
6433/. 17s. 1d. ; fines, 158. 3s. 6d.; money refunded, 
1065/. 8s. 4d.; bank interest, 821/. 12s. 1ld.; mis- 
cellaneous, 271/. 19s. 6d.; total, 25,1567. 18s. 6d. 
The expenditure included cost of printing, stationery, 
and rent of rooms and halls, 842/. 16s. 1d. ; salaries of 
all officers, central office, and all branches, 1086. 17s. 4d.; 
payments to men out of work, 4798/. 0s. 9d. ; super- 
annuation, 5923/. 5s. 6d. ; funeral benefit, 2470/. ; mis- 
cellaneous items, 142/. 0s. 7d. ; total, 15,263/. 0s. 3d. 
The funds are centred in one common fund, and are 
thus accounted for: Amount in banks on deposit, 
28,906/. 6s. 2d. ; in the Clyde Trust, 14,0007. ; in Cart 


Trust, Paisley, 4000/. ; in a co-operative bakery, 2000/. ; 





balances in branches, 1402/. 14s. 7d.; in treasurer’s 
hands, 52/. 4s. 11d. ; total, 50,361/. 5s. 8d. The total 
number of paying members in benefit was 7232/. The 
report for this month states that the year has opened 
auspiciously with good trade. The men are reminded 
that this ‘‘is the heyday of ees and they are 
asked, ‘‘ Are you taking full advantage of it?” It 
goes on to say that complaints reach the office that the 
men do not keep good time, and this complaint is 
made when the officers and others meet the employers 
in conference. The complaint is admitted to be well- 
founded, and the men are urged to remove the blot at 
once and entirely, so far as it can be done. The 
negotiations for an advance in wages were going on at 
the date of the report, the conference relating thereto 
being adjourned for a few days. The negotiations 
were of a friendly character from first to last, the 
proposed adjournment being assented to by the men’s 
executive. - 





The Ironworkers’ Journal for the current month is 
able to announce further progress for the North of 
England Board of Conciliation and Arbitration. In 
consequence of the amalgamation of three large con- 
cerns into one—the Stockton Malleable Iron Com- 
pany, the Moor Steel and Iron Company, and the West 
Hartlepool Steel and Iron Company being merged into 
the South Durham Steel and Iron Company, Limited 
—the question arose as to whether the ‘‘ Malleable,” 
which was connected with the Board, should withdraw, 
or whether the ‘“‘ Moor” and the West Hartlepool, 
which were not previously connected with the Board, 
should join it; the latter plan was adopted much to 
the satisfaction of both parties on the Board. Another 
concern also joined, and the proper steps were ordered 
to be taken to effect what was desired. It was sug- 
gested at the last Board meeting that a history of the 
work of the Board should be prepared for the French 
Exhibition, but as the funds in hand did not permit of 
the estimated expenditure, the Commissioners were to 
be asked to make a grant for that purpose. Some 
complaints are reported as regards an attempt by a 
large company in the Midlands to evade the terms and 
conditions of the Midland Wages Board, and these 
were loudly-voiced at a meeting held to elect a 
delegate to that Board. Of course the matter 
will be discussed dispassionately at the Board, when 
both sides will be heard. The men expressed them- 
selves so warmly that they declared their determina- 
tion to resist any encroachment on wages or condi- 
tions, even to the stoppage of work or severance of 
their connection with the Board. But the delegate 
was duly elected, and perhaps the matter will be 
mutually adjusted. Altogether the Midland Wages 
Board have been successful in dealing with such com- 
plaints. The changing conditions of manufacture and 

roduction sometimes cause differences which can only 

rightfully arranged by mutual negotiation, as in this 
case. 

The Plasterers’ plebiscite has resulted in a big 
majority for common sense, and the friends of trade 
unionism can now breathe freely. The incident 
ought to warn trade unionists of the danger of 
wreckers within the camp, and of the risk of trying 
to carry things with a high hand. Every man who 
values the power of combination ought to set his face 
against a legitimate power being exercised in ways 
that will not bear the light. 





A most important conference was held in Man- 
chester on Friday in last week on the half-time 
system. The conference consisted of representative 
employers, representatives of the various Operatives’ 
Associations, of the National Union of Teachers, and 
of other educationists and persons desirous of seeing 
the half-time system abolished. It was a representa- 
tive gathering in the widest sense of the term—of 
parties directly interested, as employers and em- 
ployed, and of those who regard the question from the 
standpoint of education and the welfare of the 
children, quite apart from alleconomic issues. It was 
a consultative conference, the object being to see 
what could be done, and how best done, if action 
were to be taken. The discussion lasted over two 
hours, there being a free exchange of opinions on the 
subject, but no formal decision was arrived at. But 
it appears that the Lancashire representatives were 
not favourable to any curtailment of the hours of 
labour, and Mr. Kenyon’s Bill was not very favour- 
ably regarded. But the object of the gathering was 


not to pledge those present to any definite action ; it: 


was rather to ascertain the general opinion and whether 
it was possible to arrive at anamicable understanding. 
Whatever the result, such a conference was most 
desirable. It is understood that the half-time Council 
submitted some reliable figures as to the extent of the 
half-time system. In the Lancashire and Yorkshire 
districts the number of scholars over eleven years of 

was 30,212 ; number of half-time scholars, 13,169 ; 
of the children of widows, 1296 ; number of widows’ 
children eligible to work half-time, but did not, 776. 
The proportion of half-timers to the whole was 43 per 


cent. ; of widows’ children, 9 per cent. The produc. 
tion of these figures will enable the advocates of the 
abolition of the half-time system to estimate the forces 
against them. Yorkshire textile workers seem to be 
more favourable to abolition than the Lancashire 
operatives, but this may be due to local differences 
and nature of the work. 


The Chancellor of the Exchequer has definitely de. 
cided that no concessions can be made to trade unions 
in the matter of banking their moneys in the savings 
banks, not even the re-deposit of moneys withdrawn 
during any one year—except, of course, to the extent 
of the total allowed to be deposited in one year, so 
long as the aggregate amount does not exceed the legal 
limit. His contention is that the Post-office Savings 
Banks would become an ordinary bank of deposit with 
running accounts like any other bank. But this is 
only true to a limited extent. Trade unions like the 
Amalgamated pion 4 of Engineers and similar unions 
have provided benefits as good, even better than the 
very best friendly societies, and therefore the restric- 
tion is not very logical. Nor can it be defended on 
other grounds. For nearly a quarter of a century they 
were allowed to deposit on the same terms as friendly 
societies, and for ten years of that period the unions 
were not lawful bodies in a legal sense. After the 
Trade Union Act of 1871 they became so, and yet 
after the lapse of another 15 years the privilege was 
curtailed, then withdrawn. However, trade unions 
can still deposit to the extent of the legal limit, justas 
a private depositor. 








The textile workers of Lancashire have been arrang- 
ing for a federation of the several unions, embracing 
all sections, the total membership of which will be 
about 100,000 operatives of all kinds. One curious 
and novel point inthe proposed federation is that the 
wives and daughters are to be compelled to join the 
union. This is a new departure, and it is difficult to see 
how it canwork. The textile operatives do not appear 
to take to the proposed general federation of trades as 
agreed upon at Manchester, but they intend to fede- 
rate sectionally, as indicated above, and as advocated 
7 a section at the Manchester Congress. As a matter 
of fact, the general federation does not appear to be as 
popular as was supposed. When the test comes, pay- 
ment of entrance fees and levies, there will be a 
shrinking back, as in all previous attempts to federate. 


The engineering trade throughout Lancashire con- 
tinues to be exceptionally active in all branches. As 
a general rule, the orders running out are more than 
replaced by the new orders coming forward, and the 
outlook is regarded as favourable for the whole of the 
current year. Only in isolated cases is there any 
falling off, and this is quite insufficient to affect the 
whole. Extension of works has been going on in 
various directions by many large concerns, the most 
important being the recent enlargement of the Man- 
chester branch of Sir William Armstrong, Whitworth, 
and Co., Limited, where a large range of new shops 
is being erected for ordnance work, and also for the 
manufacture of armour-plates, which will introduce a 
new industry into the district. Machine toolmakers 
are as full of work as ever, the only difficulty is that 
of completing the orders fast enough for the customers. 
Locomotive builders and stationary engine builders are 
also full of work, as also are boilermakers, smiths, 
ironfounders, and other branches. The iron trade has 
been a little disturbed by fluctuations in warrants, 
due toa good deal of speculation, the effect of which 
was to vary the price in speculative brands of quite 
2s, per ton; but this has not much.affected the normal 
trade of the district, for Lancashire makers are 80 
heavily sold that they have little to offer, and their 
prices are hardening. Pig iron continues to advance 
in price, but there is little to offer. Finished iron 
makers are also heavily sold, and the steel trade con- 
tinues active. 








The threatened strike of ironfounders at Leeds has 
been averted by the acceptance of an advance of ls. 
per week offered by the employers. In making the 
concession they appealed to the men not to break time, 
as the orders on their books are so great that they 
have difficulty in coping with them. 





The employers in Glasgow have conceded the ad- 
vance asked or by the ironmoulders of a farthing per 
hour, and 24 per cent. on piece rates, and the prin- 
ciple of a month’s notice has been agreed to by both 
sides. This concession has been effected by negotia- 
tion without any threat of a strike by the men. 


The iron trade in the Wolverhampton district 
continues in a satisfactory state. ew business 
comes forward freely, and prices all round are 
maintained ; in some instances there is an advance 
on the quarter-day rates. Pig iron is in active <7 
quest, with an upward tendency in price. Stee 
makers have a heavy amount of work on hand, 4 








have to refuse further orders for execution during the 
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current quarter. i 
a steady business, and galvanisers have been buying 
rather freely, paying higher rates. Altogether, the 
demand, both for crude and finished material is re- 
arded as , satisfactory. The general run of the 
engineering and allied trades continues to be good, 
very few competent men being out of work. As a 
rule the hardware trades continue busy, with varia- 
tions here and there. The outlook is favourable all 
round, and labour questions are quiet. 


In the Birmingham district there is an active de- 
mand for all descriptions of iron. Pig iron is in 
great demand at enhanced prices, the orders being 
much heavier than they were a week or so ago. 
Derbyshire producers have been refusing orders owing 
to a demand for an increase of wages by their 
workers. Higher prices are expected to rule because 
of an anticipated advance in the wages of miners 
throughout the Staffordshire and Worcestershire dis- 
tricts. The engineering and allied trades are very 
busy, the chief firms being full of work, and the men 
are working loyally. Most of the other iron, steel, 
and metal-using trades are busy, and labour ques- 
tions generally are quiet, except as to ironworkers and 


miners. 


The Scottish ironworkers have been conceded 
another advance in wages of 24 per cent., this being 
the second advance within four months. The advance 
is made under an award of the Conciliation Board 
established in Scotland, similar to that in the North 
of England iron trade, and in the Midlands by the 
Midland Wages Board. 








The strike of tinplate workers at Llanelly has 
ended by the men’s acceptance of the employers’ 
terms, amounting to a reduction of 224 per cent. on 
the standard rates. The result was inevitable, but 
the men resisted as long as it was possible. 





The Lancashire miners are somewhat disturbed over 
the delay as regards an advance in wages, which some 
of them would try to hasten by extreme measures. 
But as they form part of the federation, they must 
needs have patience until the matter has been decided 
by the board or by its umpire. 





The South Staffordshire and East Worcestershire 
miners are seeking a substantial advance in wages ; 
they further demand the cessation of the sliding 
scale by which wages have for eleven years been 
governed. The mineowners regard the latter demand 
with more disfavour than the advance in wages. 

The sliding scale in South Wales makes a reduction 
in wages, not an advance. This will not help to 
popularise it, but rather help to bring it to a prema- 
ture end, if that be possible. 

The Leeds engineers’ labourers have sent in an ap- 
plication for an advance of 2s. per week, basing 
their claim on the rates paid in other large towns in 
and about the district. 


The carpenters and joiners at Aberdeen came out on 
strike last week for an advance in wages of a halfpenny 
per hour. Application had been made some time 
before, but, as the employers refused, some 600 men 
ceased work on the Ist inst. 





Sett’s Dirgctortgs.—We have received from Mr. 
Henry Sell, 167, Fleet-street, E.C., two volumes of his 
tess Dictionary. The first volume, the newspaper 
section, issued at 4s., contains probably the most com- 
prehensive directory obtainable of the newspapers and 
publications of the world, and incidentally useful in- 
formation is given of the towns which are serviceable for 
advertisers, There are several articles in the volume, 
not only on subjects of interest to pressmen, but in 
regard to international trade, legislation of steamships, 
wireless telegraphy, treaties of commerce and navi- 
gation, &c. he second volume, the commercial 
section, appears for the first time. In the issues of 
the past 18 years Sell’s Directory has usually in- 
cluded many articles on commercial subjects for the use 
of advertisers, and this year, owing to the growth of this 
Portion, it has been decided to issue it as a separate 
+ sag It is almost impossible to indicate the scope of 
: e information. given, parliamentary, insurance, statis- 
ical, trade, railways, local Pegg v0 with a large 
a of encyclopedic details, along with press 
urectories, so that the volume is a useful desk 
opmpanion in. ~ office or home. The Directory 
of Telegraphic ddresses, by the same _ publisher, 
i aS we have pointed out before, an official pub- 
a authorised by the Postmaster -General, and 
x oa all addresses registered up to January 1; but all 
arts os rs obtain rele quarterly supplements. Special 
em €s are included on British trade and foreign compe- 
He nea u digest of the main features for 1898 of the 
high ng. teat industries : Iron and steel, engineering, 
pe uilding and shipping, coal, petroleum, agriculture, 
oak mele on sugar, : —— — is also issued 
1 me a map of the Chinese Empire in colours 
showing the latest railwa i i 
many useful particuon ys and other developments, and 





AND STEEL.* 
By Mr. Joun Epwarp Sreap, Member of Council. 

THE crystalline structure of iron has had little attention 
paid to it since the early day$of the metallurgy of steel. 

Wohler,!*+ according to Dr. Percy, obtained cubic 
crystals on breaking cast-iron plates which had been long 
exposed to a white heat in the brickwork of an iron 
smelting furnace, and obtained also octahedral crystals in 
the cavities of a large unsound cast-iron roll. 

Dr. Percy! also refers to a flat bar of iron which had 
been allowed to remain for a long time in a pot of molten 
glass, in which he found the cleavage planes arranged 
perpendicularly to the external surface. The surface of 
this bar was covered with fine hexagonal markings, sug- 
gesting a columnar structure. It is to be noted, also, that 
the greater part of the surface was covered with black 
scale—a clear evidence of external oxidation. 

The same authority quotes Professor Miller, of Cam- 
bridge, who found Bessemeriron to consist of anaggregation 
of small cubes. “The crystals,” he remarks, “‘are very im- 
anh en as might be expected, in consequence of their not 

aving room to develop their faces ;” yet he informs us he 
thinks there can be no doubt of their form, some of them 
being measurable and giving angles approximating to 
90 deg. This Bessemer iron, Dr. Percy believed, was 
quite free from carbon. 

Referring to impurities in iron and their influence on 
the form of the crystals, he says that the proportion of 
foreign matter in comparison with the iron was very 
small, and therefore was not likely to change the crystal- 
line structure. “ 

Fuchs!¢ believed that wrought iron crystallised in the 
cubic system, and that cast iron belonged to the rhombo- 
hedral system, and that steel was an alloy of the two 
systems, the proportions varying with the temper, the 
harder the steel the greater the amount of rhombohedral 
crystals. He stated that ‘‘ the two kinds of iron in steel 
may be regarded as in a state of constant mutual tension, 
which may, perhaps, be the reason why steel retains per- 
manently communicated magnetism, whilst malleable 
iron does not.” This sentence is a clear foreshadowing 
of the modern theories as to the existence of two allo- 
tropic varieties of iron, but the evidence brought forward 
is not sufficiently strong to support the theory as to the 
existence of a rhombohedral form of iron. 

Chernoff? and Brinell? have both preg studied the 
granular structure of steel, and the effect of heating and 
cooling upon the structure as revealed by the fracture. 
Chernoff gives an excellent drawing of the forms assumed 
when steel is heated to a high temperature, and clearly 
shows that the so-called crystals are most images 
shaped polygonal masses, quite devoid of any definite 
crystalline form. Similar forms I have frequently met 
with, and although some of the angles undoubtedly are 
of 90 deg., it does not per se prove that they ps to the 
cubic system. Some of the angles exhibited on the frac- 
tured surface of almost pure mer iron measure 
90 deg., but there is a greater preponderance of angles 
more or less acute. 

Since the introduction of the ay | of the micro-struc- 
ture of iron by Dr. Sorby,‘ he, followed by Professor 
Martens,5, Mr. F. Osmond,® Professor Arnold,” Mr. 
Thomas Andrews,’ Mr. A. Sauveur,® and others, has 
given us a view of the structure of iron from a different 
standpoint. They have shown that all specimens of iron 
and steel are built up of granules which may have either 
great or small dimensions, and that the slightly etched 
polished surfaces of such material exhibit, when micro- 
scopically examined, polygonal figures of no constant 
form. Sometimes in the same microscopic field may be 
seen figures having from three to as many as seven sides, 
and with the angles — apparently erratically. We 
are forced, then, to conclude that such markings do not 
give any clue to the crystalline form of iron, and have no 
relation whatever to the true crystalline structure. — 

Weare at this point brought to face the question as 


-to-whether it is advisable to call them crystals. In 


mineralogical nomenclature ‘‘the leading property of 
crystals, as distinguished from mere geometrical solids, 
is the invariability of the angles between corresponding 
faces in different individuals of the same substance 
(Bauerman’s ‘‘Systematic Mineralogy,” page 7). 

When crystals in minerals have been produced under 
conditions which prevent the free development of their 
forms, the mass in which they are imbedded is called ‘‘a 
crystalline aggregate,” and the term “granular” may be 
used to describe them ; and therefore it would be more 
appropriate to describe polygonal bodies in iron and steel 
as grains, and the mass as an aggregate, coarsely, medium, 
or finely granular, so as to distinguish them from the 
crystals of which they are built. If this viewis accepted, 
much confusion and misunderstanding will be avoided. 
It is the view taken by Mr. Osmond, for, in discussing 
the question in his excellent work on the ‘‘ Micrographic 
Analysis of Carboniferous Steels,” he says: ‘‘Iron is a 
mass of globules more or less welded, which present an 
apparent tendency to group themselves in rites and 
layers. Its mass is subdivided into jointed polyhedrons. 

hen the temperature has not been too high, these forms 


* Paper read before the Iron and Steel Institute. This 

per was read at the meeting of the Institute in May, 1898, 
But we were unable to print it in full at the time owing 
to the photographs by which it was illustrated not bein 
available. Mr. Stead has, however, since kindly sin | 
at our disposal his original negatives from which we have 
pre engravings, and we now publish his paper, 
which is of special interest at the present moment. 

+ Thes figures and letters refer to the references 
in the Bibliography, which will be given at the end of the 


paper. 








hedrons in question crystals or grains? Are their surfaces 
of contact cleavages or joints? The answer does not 
appear tome to be doubtful. The mass may be crystal- 
line, but the envelopes are not. Forms exactly similar 
are obtained by synthesis, by compressing plastic sphe- 
roids in a mould. The desiccation of damp pastes, the 
solidification of melted materials, equally produce analo- 
gous divisions.” 

Professor Thurston, in discussing the appearance of the 
fracture of a hammer which had been left all night at a 
high temperature in an air furnace, says that, ‘In this 
example the faces were —y all pentagonal, and were 
usually very perfectly formed ;” and judging from this 
fact, he considers it unmistakable evidence of the fact 
that iron may crystallise in the cubic ora modified system ; 
but judging from the ap nce of the diagram given by 
Mr. Thurston, it would not appear that they were true 
crystals, but in reality grains. Professor Thurston admits 
— granular structure is confounded with real crystalli- 
sation. 

_ In the remarks which follow, then, the polygonal forms 
in steel and iron will be described as grains, and the forms 
of which the grains are built as crystals.* 

Granulation Produced on the Solidification of Metals.— 
The first, and by far the most simple example of granu- 
lation or the formation of grains, is that to be met with 
when metals solidify from the liquid state. It is well 
known that if the rate of cooling at the freezing point is 
retarded, the metal when solid will have a coarsely 
granular structure, and that a structure finely granular 
1s the result of rapid cooling. What is the cause of this 
difference ? The same law obtains which determines the 
size of the individual crystals formed when hot saturated 
solutions of chemical salts are cooled quickly or slowly. 
In cooling slowly the crystals commence to w from 
comparatively few points, and develop from these points 
only; whereas, when heat is rapidly abstrac the 
number of crystalline centres is enormously increased, 
and the resulting crystals are small. In the case of salts 
dissolved in boiling water to saturation, when they fall 
out of solution, whether quickly or slowly, they are com- 
seni free to develop their true crystalline forms, 

use their environment, the solvent, does not itself 
crystallise. In the case of pure me the whoie mass 
eventually solidifies; but just as with the salt solutions, 
crystals commence to grow from a few or many starting- 
points or centres, according to whether the cooling is slow 
or rapid. What follows it is easy to see. A crystal in its 
growth in the fluid mass develops in all directions, but ita 
growth is at once stopped when it meets other growing 
crystals at the points where contact is effected ; But it 1s 
free to grow, and continues to grow in other directions 
until the growth of other crys eventually completely 
arrests its further development. 

The truth of what has been stated is very beautifully 
exemplified in the solidification of metallic lead. If a 
small quantity of lead, a few degrees above its freezing 
point, is carefully skimmed, and is poured upon a flat 
surface, the progress of solidification can be seen to start 
from many quarters, and many of the points where the 
noe crystals meet can be seen without microscopic 
aid. If, when quite cold, this little tablet of lead is im- 
mersed in a dilute solution of nitric acid (1 part acid of 
1,42 specific gravity to na a of water), and is allowed 
to remain there for several hours, the surface, which was 
originally smooth and bright, will be found to have deve- 
loped upon it most beautiful granular markings ; and if 
the precaution had been taken to mark the points where 
it was observed two or more wing masses joined in 
solidifying, it will be found that these points clearly 
show on the etched surface as granular junctions. The 
appearance of lead etched in this way is similar to an 
etched surface of soft steel. Photographs Figs. 1, 2, 6, and 
7 (page 189) clearly show this. The appearance of dark and 
light areas does not indicate different constituents, but a 
difference in the phase or orientation of the true crystals 
of which each separate granule is pa oe When the 
object illuminated obliquely is revolved horizontally, the 
grains which are light or dark in one position me 
dark and light respectively in another, and grains flash 
out brightly or become dark, and are again quenched 
and become dark or bright again, when a complete revo- 
lution is effected. Mr. Osmond describes this effect as 
resembling the flashing, to of a lighthouse. 
There is a close relation existing between the orientation 
of these grains and the structural strength of the mass, 
as we shall see presently. The cause of this peculiarity 
is self-evident. The etched poe have their surfaces 
more or less dissolved away, but not equally so; for, on 
examining them under high magnifying power, they are 
found to have the ap nce of the edges (very much 
serrated) of very fine lamellar plates, which dip over the 
whole area of any given grain in one and the same angle. 
but . mr) different angles in contiguous grains. (Photo- 
gra, o. 1. 

If such a specimen is examined by allowing a ray of 











incident light to fall upon it whenever it strikes the 
~* As there is such close analogy existing between metals 
and rocks, as far as possible existi mineralogical terms 
should be adopted in discussing the structures of the 


former. 
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exposed flat surfaces of the crystals, it will be reflected 
at an angle with the surface equal to the angle of inci- 
dence (Diagram A), and if the eye is in the line of the 
reflected ray it will, of course, appear bright. A slight 
movement of the specimen will, of course, alter the angle 
of refiection, and the ray of light will then pass away 
from the eye, and the grain will become dark, but the 
edges of the lamelle of other grains will by the move- 
ment come into the proper position for reflection, and 
they will appear bright. 

Professor Arnold” first described the same peculiar 
appearance in gold, and Mr. F. Osmond’s beautiful pho- 
tographs illustrating the paper by Professor Roberts- 
Austen!? and himself on gold alloys clearly show the 
edges of what appear to be serrated lamin pitched at 
various angles. 

Judging from the regular way in which the light is 
reflected from the surface of each grain, there can be no 
doubt that the reflecting edges are related to the crystal- 
line structure. 





Fie. 8. Same as Fig. 10 after heating it to 950 deg. Cent. 
x 3, V. 1’ 4; HNO; 





Fig. 11. Steel originally containing 0.5 per cent. carb 
by annealing in lime at 750 deg. Cent.: (a) after 
and quenching at 900 deg. Cent. x 3, V. 


It has been necessary to refer to crystallisation in pass- 
ing so as to account for the peculiar behaviour of different 
granules to incident light. We now return to the discus- 
sion of granulation produced and destroyed by heat 
treatment of the solid steel. 

Granulation in Forged Steel and Iron.—In the conclu- 
sions of the paper of Brinell® on textural changes effected 
in steel by heating and cooling (which is one of the most 
valuable contributions to metallurgical science, and 
should be in the hands of all workers in steel), he says: 

‘1. Whenever steel loses its coarsely crystalline texture 
otherwise than by mechanical elaboration, this change of | 
texture will always be found to occur simultaneously | 
with the transformation of cement carbon into hardening | 
carbon or vice versd, and the disappearance of the coarsely | 
crystalline texture is solely attributable to the change of | 
condition of the carbon. 

**2. The coarsely crystaliine texture will only disappear | 
to any considerable extent if a transformation of carbon 
takes place in the course oi heating, and will disappear 
altogether only in the event of the carbon being converted 
by heat from cement carbun into hardening carbon. In 
full accordance herewith, a steel which is quite coarsely 
crystalline, whether hardened or unhardened, will lose 
this texture altogether as soon as its heat has attained a 
degree sufficient for the conversion of ‘cement’ into 
‘hardening’ carbon. 

‘* 3. In order to effect the transformation of hardening 
carbon into cement carbon ina steel heated to white heat, 
it must be allowed to cool slowly to a lower degree than 
that to which unhardened steel has to be heated in 





order to convert its cement carbon into hardening 
carbon. 








_ ‘4, The transformation of cement carbon into harden- 
ing carbon takes place quite suddenly, as soon as the 
requisite temperature has been reached. On the other 
hand, the conversion of hardening carbon into cement 
carbon takes place more gradually, and is spread over a 
more extended period of the heating, as well as of the 
cooling ao. 

“5. The transformation of hardening carbon into 
cement carbon is always accompanied by a liberation of 
heat, and it is, therefore, ae (although I have not 
been able to verify this by observation) that the transfor- 
mation of cement carbon into hardening carbon is effected 
with the expenditure of a certain amount of heat. 

‘6. If hardening carbon, in heating or cooling, is con- 
verted, completely or to its greater part, into cement 
carbon, a crystallisation will result quite abruptly, yield- 
ing a fracture which will prove all the more crystalline 
in proportion as the former texture of the steel had been 
coarsely crystalline. 


**7, Sudden cooling will never produce an amorphous 








Fig. 9. Centre portion of Fig 6, showing ferrite 
and massive cementite. x 300, V. 1’ ;4; HNOs. 
0.04 per cent. 


grains 
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After partial decarburisation 
natural cooling, (0) after heating 


on. 


heating to 


not diffuse and become fixed in the external iron ring. 
nitric acid. 


ture is coarser than it is if suddenly chilled from that 
temperature, 

The experiments of Brinell were made on steel con. 
taining about 4 per cent. of carbon. Osmond has studied 
by micrographic methods the effect of heat treatment 
on steels containing different contents of carbon, and 


says: 

“*T. Steel with 0.02 per Cent. Carbon.—It would seem 
that the structure of pure iron is almost independent, at 
least within certain limits, of the temperature to which it 
is heated and the rapidity of cooling. 

“TI. Steel with 0.14 per Cent. Carbon.—In proportion 
as the temperature of the reheating rises, all other 
things being equal, the polyhedrons of ferrite enlarge 
slowly at first and keeping their forms. Above 1000 deg. 
they become irregular, and tend to lengthen in groups of 
juxtaposed bands. The pearlite generally remains ex. 
terior to the arrangement of ferrite, and stratifies in 
seams, (See Photograph No. 3.) 

** For a given steel, the sizes and shapes of the grains 





Fie. 10. Steel originally containing 0.21 per cent. carbon. 
After long annealing in lime at about 750 deg. Cent., 
carbon reduced to 0.02 percent. x 3, V. 1’ yy HNO:. 





Fig. 12. Composite photograph of $ io. bar of 1.4 per cent. carbon steel 
annealed in ore : (a) part of the section as it left the furnace; () the 
same after heating to and quenching from 800 deg.; (c) the same after 


It shows that the carbon does 


and quenching from 900 deg. 
x 6, vr vy 


or finely crystalline fracture in a steel which, immediately | are characteristic of the temperatuve of reheating, with 


before the commencement of the sudden cooling, had 
been coarsely crystalline, but it will prevent from being 
rendered crystalline a steel which, just before being sud- 
denly cooled, had been amorphous, or in a state of lique- 
faction. To put it in other words, sudden cooling merely 
serves to fix or perpetuate the texture possessed by the 
steel immediately before cooling. 

“8. The transformation of hardening carbon into 
cement carbon not only necessitates a certain degree of 
heat, but also requires a certain amount of time; whereas, 
on the contrary, the transformation of cement carbon 
into hardening carbon seems to be merely dependent on 
the proper degree of heat. It is for this reason that 
sudden cooling can prevent the transformation of carbon. 

“9, The crystallisation of steel requires a certain 
amount of time as well as a certain degree of heat . . . If 
the duration of the cooling process is cut short by quench- 
ing in water or in some other way, the development of 
crystallisation is partly or totally prevented.” 

ith regard to the development of nulation, 
the same gentleman has shown that heating the steel above 
the point W (which we may assume is about 750 deg. Cent. ), * 
the size of the granules gradually increases with the tem- 
perature, and the most coarse structure is obtained by heat- 
ing to the highest temperatures, and that the structure 
remains coarse whether the steel is quenched suddenly or 
allowed to cool slowly from the point to which it has been 
heated. It is shown, however, that when the steel is 
heated to the point W, and is allowed to cool slowly to 
the point V (just below Ar,, 620 deg. Cent.),* the struc- 





* The words in italics are mine, 








a practically sufficient precision. : 

“IIT. Steel with 0.45 per Cent. Carbon.—According a8 
the temperature of reheating is raised, the pearlite forms 
polyhedrons more and more regular, which the ferrite 
envelops with a network more and more perfect, and in 
the interior of which it thrusts parallel ramifications. 
. . . After heating at 1390deg. the metal is burned. The 
SS have become so large that a photograph 
with the small enlargement of twenty diameters 1s neces- 
sary to give an idea of the whole. 

‘There are no metals where the temperature of re- 
heating inscribes itself in characteristics clearer than 
in steels of medium hardness. ’ 

“TV. Steel with 1.24 per Cent. Carbon.—On heating to 
1015 deg., the hard nucleus is burnt and divided into 
beautiful polyhedrons by a continuous and cellular net- 
work of cementite. At 1330 deg. the mass is altogether 
burnt ; the polyhedrons are of great size, and frequently 
separated by fissures with a narrow border of ferrite, 
which probably arise from the introduction of oxidising 
gases. As for the remainder, the principal mass 18 
always pearlite, whatever the temperature of reheating 
may be; only, the higher this temperature has been, 
= a the isolated parts of parallel layers tend to 
evelop.” ae 

I have practically repeated all of Mr. Osmond’s micro- 
scopic work given in the paper referred to, and when 7 
conditions were rigidly adhered to, the results obtain 
were the same. a es 

Granular Structure of Burnt Steel.—In studying the 
structure of open-hearth steel which had been burnt by & 
user and returned to the maker as bad (a very common 
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dition of things, by the way), it was observed that at 
he parts where it had been actually burnt the growth of 
the granules reached a maximum, and that, exactly as 
described by Mr. Osmond, they then separated at many 

ints and tended to form spherical grains. Gases had 
formed or developed in the interior, which had exerted 
such pressure as to cause blisters or excrescences to arise 
from the surface, and these projected about 3 in. 

Immediately below these growths the granules were 
very loosely held together, and a fracture of the steel 
was easily effected, and on the fractured surface the 
granules were easily studied. They were found to 
more or less tarnished with a blue or brown film of 
oxide, and the examination of a polished and etched 
specimen clearly showed that at the junctions of some 
of the grains they were not united, and near the burnt 
surface of the bar there was found intergranular oxide of 
iron, which could not have been originally present. 

Some of the granules were very large, measuring } in. 
in diameter, and the spaces between the grains were 
clearly seen. The photograph, No. 3, is an illustration 
of this. 

At other parts, where the heat was just short of that 

uired to cause excretional growths or actual burning, 
the structure was still very coarsely granular; but on 
heating it up again to about 900 deg. Cent., and then 
allowing it to cool ——: the original fine structure 
was restored to it. In the burnt parts, where there was 
sprouting and the grains were oxidised in the interior 
mass, cooling and reheating to 900 deg., although result- 
ing in the breaking up of the huge grains into finer 
grains, left the original oxidised envelopes, which retained 
their form. It is then easy to tell by the microscope 
whether or not steel has been burnt, and also if, after 
being burnt beyond recovery, it has been reheated again. 
The photographs, Nos. 3 and 4, are of the same piece 
before and after heating to a little above 850 deg. Cent. 





Fic. 13, Part of a grain of pure iron, showing square crystal sand 
laminatiors. x 250, V. 3” 1, nitric acid. 


The mechanical tests of pieces cut from the burnt | 


portions where the steel was covered with excrescences, 
and of pieces cut from the sound steel close to but not in 
the areas where the excrescences were noticed, are not 
without interest, as they show that this steel at least was 
not damaged until intergranular spaces were formed. 
The difference in the temperature between the areas 
could have been only a few degrees, and the structures 
as revealed by the microscope were practically of the 
same coarsely nular character, the only difference 
being that in the burnt steel there were intergranular 
spaces, whilst in the other parts they were absent. The 
following chemical and mechanical tests were made of 
this overheated and burnt bulb angle : 


Chemicaland Mechanical Tests of Steel made in the Open- 
Hearth Furnace from Hematite Pig Iron, after Rolling 
into Bulb Angles and Heating to a Burning Temperature. 


Analysis. 
Per Cent. 
Carbon si na ae ye os 0.235 
Manganese .., Sy a rag o 0.359 
Silicon seca be eR RR 
eee ae es ee ke 
Phosphorus ... oak a vig 32 


Mechanical Tests. 
The pieces tested measured 8 in. by 1.5 in. by 0.46 in. 
to 0.55 in, 
Burnt Pieces. 


Tensional breaking strain, tons “ 1. sage)? 
per square inch .. oé .. 25.1 16.85 26.9 
Elongation in 8 in., percent. ... 10 15 14.0 











Over-Heated, but 
not Burnt. 


1, 2. 

Tensional breaking strain, tons 
per square inch... ise is 27.8 27.5 
Elongation in 8 in., percent, ... 24.0 240 


Good Part not 
Over-Heated. 


may 
1. 2. 3. 


26.5 29.8 26.8 
26.0 24.0 25.0 


It will be noticed on comparing the results that heat- 
ing to close upon the burning point has apparently no 
injurious effect on this material. : 

The compound granules in the strongly heated portion 
were very coarse, and it appeared that although it did 
bear a steadily applied strain, it might snap off readily 
by the application of a very violent percussive blow. 
Pieces were, therefore, tested under a steam hammer, 
but in no case could a fracture be easily produced. 

The structure of the large grains, as will be seen in the 
photograph, consisted of bands or strips of ferrite and 
pearlite arranged more or less parallel to each other. It 
would appear, then, that such a structure, ipa there 
is no intergranular separation. is a remarkably tough one. 

Comparative trials on steels with higher percentages o 
carbon are being made, and when complete the results 
will be presented to this Institute. 

Granulation of Iron and very Soft Steels at Low 
Temperatures.—The character of the structure in practi- 
cally pure iron and soft steels is greatly influenced by the 
length of time such metals are heated. 

Professor Arnold’™* has shown that the elongated 
granules in a soft Swedish bar, produced by hammer- 
ing or rolling it at a heat under redness, do not re- 
assume the normal equi-axed granular form until 
heated to 750 deg., and concludes that 750 deg. is 
the crystallising point of iron. It would appear, 
however, judging from what follows, that very low 
carbon steel and carbonless iron will granulate at a 
much lower temperature provided the necessary time 
is given. 

Fhe material on which many of my researches were 
made consisted of very pure iron made by the Wigan 
Coal and Iron Company in their open-hearth furnace 
by the Saniter process. This material contained a 
little over 0.1 per cent. carbon, and in order to 
eliminate this, the §-in. bars used were heated in 
iron oxides in a furnace used for the production of 
malleable cast iron, and were ore annealed three 
times over. 

The analysis of the iron before and after treatment 
was as follows : 


Tensional breaking strain, tons 
per square inch... Re pe 
Elongation in 8 in., per cent. ... 


Before After 

Decarburi- Decarburi- 
sation. sation. 

Per Cent. Per Cent. 
Carbon ie see 0.115 0 013 
Manganese ... x 0.150 0.150 
Silicon sbi bay trace trace 
Sulphur re aoe 0.024 0.024 
Phosphorus ... ses 0.010 0.010 


The bars were tested mechanically in the same state 
as they left the rolls, also after decarburisation, and 
one of the latter was heated to about 750 deg. Cent., 
and another to whiteness in an open-hearth furnace, 
and they were then quenched in cold water. 


Normal Bars. 
Tensional breaking strain, 1. 2. 
tons persquareinch ... 21.26 21.58 
Elongation in 2 in., pe 
cent. = 53.12 53.12 


Contractionof area per cent. 78.00 79.00 


Decarburised Bars. 
Tensional breaking strain, 1A. 2A. 
tons per square inch _.., 19.97 20.94 


Elongation in 2 in., per cent. 43.75 40.62 


Contraction of area, per cent. 89.00 91.00 
Decarburised Bars Heated and Quenched. 
is. 2A. 
Heated to and 
Quenched from 


a aan, 
750 deg. Whiteness. 
Tensional breaking strain, 
tons per square inch ne 20.94 21.50 
Elongation in 2 in., per cent. 46.87 43.75 
Contraction of area, per cent. 91.70 91.00 


The test-pieces of all the decarburised bars were drawn 
out at the points of fracture nearly to pencil points. 

When soft iron is reduced in section by passing it cold 
through a steel drawplate, the original equi-axed poly- 
gonal granules of the normal iron assume a lenticular 
appearance in section, and the material increases in 
toughness and hardness. The microscope reveals no 
other change in the structure than a change in the form 
of the grains. 

It is known that by heating such drawn-out and 
hardened material to a dull red heat its original ductility 
is restored. The question naturally presenting itself was 
whether or not such physical change is accompanied by 
a structural alteration. To answer this, the pencil points 
of the pieces of pure decarburised soft steel just de- 
scribed, formed by pulling the bars asunder in a testin 
machine, were sawn through their centres vertically, an 
these were polished and etched, and then were gently 
heated to various temperatures. 


f | order to elongate the 





The first sample treated was heated for two hours to 
650 deg. It was then removed, and after cooling it was 
polished and etched. The structure was found to be 
completely altered, the lenticular forms had entirely dis- 
pg Heap and all the newly-formed nules were more 
or less equi-axed, resembling those of ordinary iron, but, 
with this great difference, the relative diameters of the 
granules varied approximately with the lesser diameters 
of the original lenticular grains. On actual measurement 
they had the original dimensions of 0.125 millimetres at 
the wider portion, and 0.025 millimetres at the extreme 
point. It was difficult to determine the lengths of the 
grains at the narrow ends, as they had the appearance of 
more or less confused fibres, but there was not so much 
difficulty in measuring their width. After heating, most 
of the granules maintained the original lesser diameters, 
but they were on the ave of equal diameter in the 
other direction. Many of the larger granules were split 
up into many of smaller cross-section, but it did not appear 
that the original smaller granules had been so affected. 

The second piece was heated for an hour to 625 deg., 
the melting-point of aluminium. The same change as in 
the last case was effected. The granules were equi-axed 
and graduated in diameter according to the extent of the 
original extension. 

These results appeared to be so contradictory ‘to those 
obtained by Professor Arnold,” that I repeated his ex- 
periments upon two Swedish bars made by the Walloon 
process, which were forged at a barely dull red heat in 
mules. They were, when cold, 
cut up and heated in the manner described below. The 
first pieces were heated to 700 deg. Cent. quickly, and 
were allowed to cool on a cold firebrick. On examination, 
no apparent change had been effected, thus confirming 
Professor Arnold’s result under the same conditions. They 
were then reheated to the same temperature, and the 
heating was continued for three hours, after which they 
were again cooled, polished, and examined. The granules 
were now quite altered ; they were equi-axed, and, more- 
over, were more than twice the original diameter. 

There can be no doubt that heating at 700 deg. Cent. 
causes a reorganisation in crystalline structure, and that 
although the heating at that temperature fora short time 
only does not apparently effect any change, yet there 
must be some slight alteration not readily detected with 
the microscope. 

In order to still more thoroughly probe the matter, 
piecesof Swedish bar containing 0.11 per cent. carbon were 

laced in different positions in the flue of a gas works at 

iddlesbrough. ey were put in when the retorts were 
at full heat, so that what fluctuations in temperature 
there were sure to be would not ris? above those at the 
time the samples were placed. They were left in that 
flue for two months, and were then withdrawn. The 
samples heated to just visible redness were scaled and 
had become coarsely granular. The temperature we may 
presume did not exceed 600 deg. Cent.* The second 
piece was placed at the point where the red was barely 
visible. On examination, the granules were found to be 
from eight to ten times the diameter of those in the 
original sample before heating. The third sample was 
placed where lead melted, but zinc would not fuse (be- 
tween 326 deg. and 419 deg.). No change could be de- 
tected in this sample. 

It might be argued that the temperatures may have 
occasionally risen above those given, and I am quite 
aware of the possibility; but as the second and third 
samples had not any scale on their surfaces after such 
long-continued heating, we may be certain that the tem- 
perature was very low. Nevertheless, the exact maxi- 
mum temperatures given cannot be considered as beyond 
doubt. It would be difficult to maintain a constant heat 
for two months, and the flue of a gas works constantly at 
work night and day appeared to be the best practical 
condition at command. 

The following trials were also made with cut sections 
from the Wigan decarburised steel. 

Three rondels were placed in different positions in a 
gas-heated muffle-furnace, the back of which had a tem- 
perature of about 1000 deg., the middle part about 800 
deg., and the front about 700 deg. Cent. The exact 
position where these temperatures prevailed was deter- 
mined by the Le Chatelier pyrometer, and the rondels 
were placed at the recorded points. In five minutes the 
specimens had attained to the —— temperature, and 
they were at once withdrawn, and were placed on a cold 
brick, where they rapidly cooled down. 

A portion of the same bar, 4 in. round, was heated in 
a blacksmith’s fire till it scintillated ; it was then allowed 
to cool naturally. 

Several rondels were also heated for four hours to tem- 
peratures varying from 1000 deg. to 700 deg., and were 
withdrawn from the heat, and were allowed to cool in 
the air. All the specimens were polished, etched, and 
examined, with the following results, viz. : 


Table showing Effect on the Structure by Heating Iron to 
Different Temperatures. 


Diameter of 
Granules. 
Millimetres. 
Tron before treatment... ‘iy sie 0.228 
Rapidly heated to 1300 deg. Cent., 
cooled out of fire... ne re aa 0.152 
Rapidly heated to 1000 deg. Cent., 


cooled out of fire... “ 

* Aluminium and antimony, at their freezing points 
(625 deg. and 632 deg. Cent. respectively), are distinctly 
red in diffused daylight, and are visibly red on coolin 
for some time after they have solidified. On actual tria 
I found that in a room quite dark I could see them dis- 
tinctly till the —— of 500 deg. Cent. was reached, 
beyond which the heated object appeared quite black. 


0.152 
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Diameter of 
Granules. 
Millimetres. 


Rapidly heated to 950 deg. Cent., 


cooled out of fire... a si +e 0.152 
Rapidly heated to 800 deg. Cent., 

cooled out of fire... e ae *% 0.228 
Rapidly heated to 750 deg. Cent., 

cooled out of fire... me ~ ‘A 0.228 
Heated for four hours to 1000 deg. 

Cent., cooled out of fire ooo a 0.110 
Heated for four hours to 950 deg. Cent., 

cooled out of fire... oe Xe os 0.125 
Heated for four hours to 800 deg. Cent., 

cooled out of fire... os Si iN 0.223 
Heated for four hours from 700 deg. to 

750 deg. Cent., cooled outof fire ... 2.520 & 0.31 


One-half of the last sample was much more coarsely 
granulated than the other. : 

One of the Saniter bars was forged down to a section 
of } in. square, and in order to produce an initial fine 
grain, it was then heated to and cooled from 900 4 
Cent. This bar was cut up into pieces 1 in, in length, 
and the various pieces were heated in a gas muffle-furnace 
for different lengths of time and to various temperatures. 
The heat ns somewhat, but not more than about 
10 deg. 

One piece, heated for three hours to about 730 deg., on 
cooling, polishing, and etching, showed clearly enough 
that at different points over the face of the sample there 
were - ~ isolated granules, some of them 4 in. to } in. 
apart. The photograph, No. 5, indicates one of these 
large granules completely surrounded by grains of smaller 
diameter. This example is most instructive, as it indi- 
cates that reorganisation and crystallisation start from 
isolated centres, and have a gradual growth at about 
730 deg. Cent. 

If this hypothesis is correct, then long-continued heat- 
ing at that temperature should be followed by the develop- 
ment of huge granules. A sample heated for twelve 
hours to 730 deg. at one end and 620 deg. at the other 
proved this to be the case, for the granules extended the 
full width of the bar at the hot end to within |, in. of the 
other extremity. The polished and etched structure was 
very beautiful, and no magnifying was required to see 
the huge grains. 

The same experiments were repeated on a slightly 
different plan. It was thought that if comparatively 
long bars were used instead of small cut sections, and 
that if they were heated to 1000 deg. at one end, the 
other ends being allowed to project out of the furnace, a 
graduated temperature would be obtained, and all the 
change points would be clearly marked on a longitu- 
dinally cut section. 

The first trial was made upon one of the bars three 
times ore annealed of the Wigan soft steel, which was 
heated at one end to 1000 deg., the other end to 400 deg., 
for a period of seven hours. To my astonishment, ex- 
cepting above the higher point near 900 deg. Cent , the 
original coarse structure did not show any very marked 
change. There was a slight development between 
750 deg. to 600 deg., but the granules in that portion 
heated to above 900 deg. were half the original diameter. 

In a second trial the bar was forged to } in. square, 
and heated as in the last experiment for six hours. In 
this case the granules were fine to commence with, 
and there was a decided growth between 730 deg. and 
650 deg., and a breaking up or refining of the structure 
between 850 deg. and 950 deg. 

In a third trial the results were similar to the last de- 
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Showing the changes wi the relalwe sve 
othe yranules on heating steels tor sever 
heurs at between S00 and 1925 C. teezza 
scribed, but the development of the granules at 650 deg. 
to 750 deg. was very slight, although the heating had 
been continued for 12 hours. Pieces cut off from these 
bars and heated to from 650 deg. to 750 deg. developed 
very coarse granules. 


It was noticed that the coarse granulation commenced 
to form at the surface of the bars, and in many of the 
results given it did not penetrate very far into the 





interior. 





The question arises: Does iron when heated absorb 
oxygen, nitrogen, or hydrogen gases from its environ- 
ment, and if so, are they responsible in any way for the 
development of this peculiar crystalline granular growth ? 

The commencing of the growth of the granules at the 
surface certainly would appear to justify the opinion that 
they do, but it will only be after further systematic re- 
search that we shall be able to definitely come to a con- 
clusion. 

The conflicting and anomalous results referred to show 
what a complex study the heat treatment of iron and 
steel really is, and how dangerous and foolish it is to 
make dogmatic generalisations with our present imperfect 
knowledge. 

The last trial was repeated on a larger scale. A bar of 
soft Swedish Bessemer iron, 10 ft. in length, was inserted 
from the flue end into an inclined reheating furnace, and 
was left there for about six weeks, and then was taken 
out and allowed to cool. The heat to which it had been 
subjected of course was graduated, and varied from about 
300 deg. at one end to about 900 deg. at the other. When 
the scale was removed, it was found that at the end 
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ler end 
The shaded part represents the relative size of tw granules. 
which had been hottest the bar was pointed, due to 
oxidation, and the diameter gradually increased to a point 
8 ft. from the place where no scale had formed. Sec- 
tions were cut out 1 ft. apart, and were microscopically 
examined. The Diagram C shows the results. 

It will be seen that the size of the grains at each end of 
the bar are equal, but that at a certain point it is exceed- 
ingly coarse. Presumably we may conclude that this 
point is where the temperature was between 730 deg. and 
600 deg. Cent. No attempt could be made to actually 
determine it. 





(To be continued.) 





STORAGE BATTERIES. 
On Recent Developments in the Applications of Storage 


Batteries.* 
By JosepH APPLETON. 

In the history of the electrical industry in the United 
States, there is probably no branch which has shown such 
a rapid growth as in the case of the storage battery 
during the last three years. The following figures show 
the enormous increase during this time ; they have been 
carefully compiled and represent the actual weight of 
storage-battery plates installed. The weight is that of 
arg’ alone, and does not include containing - cells, 
acid, &c.: 


Lbs, 
1894 349,000 
1895 1,112,800 
1896 2,315,000 
1897 3,607,300 


or 10 times the business of 1894. 

It will be readily seen that, in order to create such a 

rowing demand, new applications must be constantly 
Seca, and it is to some of the most important and 
ons of these that your attention is invited to- 
night. 

Only a few years ago, if an electrical engineer recom- 
mended the use of a storage battery, he was immediately 
put down as a “crank,” and one to whom it would be 
unwise to intrust any important engineering problem ; 
but now it is the exception to find an engineer who will 
not consider the use of a storage battery as an auxiliary 
in all cases of generation and transmission of electrical 
energy. 

One of the most important of recent applications of 
storage batteries is in connection with the development 
of ‘‘ water powers ” for the generation, transmission, and 
distribution of electrical energy for power, lighting, and 
manufacturing purposes. It is well known that the 
demand for electrical energy in any district, whether in 
the form of power or light, is a variable one. At certain 
hours of the day the load is small, while at others, and 
usually for short periods, the load is great. This varia- 
tion is always more marked in the winter months than in 
the summer. Quite recently I was discussing the use of 
batteries for loads of this nature with the engineers of 
one of the largest electric light and power companies in 
the country, and they made the statement that 50 per 
cent. of their investment, in Se plant and welie- 
— copper, was only used for 154 hours during the year. 
No doubt, at first, this seems an astonishing statement to 
many of you; but I will venture to say that it is the 
condition which exists in many, if not the majority, of 
such plants in operation to-day. 

To operate such a load from water power means that 
only a small portion of the total power can be utilised. 
In the West, where there are enormous water powers 
available, this is especially the case, for it is impossible 
to dam up the water, even where feasible, on account of 
the irrigation rights, which have a first claim on the 
water, and which require a constant flow. By using a 
storage battery as an auxiliary to the generating ma- 
chinery a much more — load can be kept on same, 
as, no matter whether the fluctuations are rapid, as in a 
railway or power load, or occur at stated periods in 24 


* Paper read before the Engineers’ Club, Philadelphia. 











hours, as in a lighting load, the battery will store up 
energy when the demand is below the average and dis. 
charge when it is above the average, keeping the load on 
generators and waterwheel fairly constant. Furthermore, 
it is only necessary to instal machinery fo: the average 
load, instead of the maximum, thereby saving a la 
amount in investment, as in plants of this description the 
average load is a but 30 or 40 per cent. of the 
maximum, and, while the maximum only occurs for a 
very short period, sufficient generating machinery has to 
be provided to meet it. 

hen electrical energy is furnished for manufactur. 
ing pu 8, in addition to the fluctuating character 
of the load, there remains the fact that the majority 
of mills run only 10 or 12 hours a day. Take, for ex. 
ample, the Niagara Falls power. There electrical 
op is sold for so much per horse-power per annum 
(40 dols., more or less, according to the amount taken), 
the power being available for 24 hours per day. Now, 
if a manufacturer requires it for only 10 hours per 
day it costs him 2.4 times as much as if he were able to 
use it 24 hours per day, but, by using a storage battery in 
connection with the Niagara Falls power, he can get 
along with one-half the amount or less. For example: 
A man requires 100 horse-power for 10 hours per day ; he 
really pays for 100 horse-power for 24 hours, or 24,000 
horse-power hours, while he can use only 1000 horse. 
power hours, and his average is sure to be less, for, 
while he has to pay for the maximum amount, he is 
never able to use this amount constantly. With a storage 
battery capable of storing 50 horse-power for 10 hours he 
need only pay for one-half the average amount he uses, 
as the battery will furnish the remaining half, together 
with the fluctuations above the average. The battery is 
charged during the 14 hours when he is not using the 
power. Experience shows that this system enables a 
manufacturer to contract for about one-third the amount 
of power he would otherwise have to take ; and while it 
is not intended to enter into details of cost of batteries 
in this paper, I would like to say here that such an in- 
— in a storage-battery plant very soon pays for 
itself. 

The Buffalo Street Railroad aay have recently 
installed a very interesting battery plant on these lines. 
They operate practically the cars within the city 
limits, and have a steam — capable of delivering 7000 
electrical horse-power and 2000 horse-power in two-phase 
rotary converters, supplied with high-tension alternating 
current from the Niagara Falls plant. Their storage- 
battery plant has a capacity of 1200 horse-power for one 
hour, and the cells are made large enough so that plates 
can be added to bring up the capacity to 2000 horse- 
power for one hour. The battery operates in connection 
with a ‘‘booster,” which compounds it to any desired 
extent. 

The aim, of course, is to keep the rotary converters as 
fully loaded as possible, in order to get the greatest advan- 
tage from the Niagara Falls power. Before installing 
the battery they were only able to shut down their steam 
plant from 11.30 p.m. until5a.m. During this time the 
rotary converters carried the load, which averaged only 
about 600 horse-power ; now they shut down the steam 
_— from 7 p.m. until 7 a.m., and 18 hours on Sunday. 

uring the day they run only one 800 kilowatt generator 
by steam, instead of 1400 or 1600 kilowatt, and that at 
absolutely constant load. 

The battery takes care of all the fluctuations and peaks: 
The rapid fluctuations cannot be seen on the load curve 
as the curve was plotted from observations taken every 
15 minutes, which will not show the rapid variations. 
The battery is alternately charging and discharging dur- 
ing the daytime, as the load varies, but receives its full 
charge at night from the converters. It is apparent 
how large a proportion of the load has been transferred 
from the steam plant to the rotary converters, by means 
of the battery, thereby greatly increasing the average 
power obtained from them. 

At 2 am.; when the battery is practically fully 
charged, two of the four rotary converters are shut 
down; but when the additional plates are added to the 
battery, bringing it up to its full capacity—this will pro- 
bably be done before the heavy winter’s load comes on— 
the rotary converters could be run at full load all through 
the 24 hours, in which case the company would be actually 
using every bit of the Niagara Falls power they contract 


or. . 

The battery plant has not been in operation long enough 
to ascertain the actual savin r annum, in dollars an 
cents, that has been effected. ; but, so far, the coal con- 
sumption has been reduced 25 per cent., and the force 
by five men. In the winter time, with the heavier load, a 
still better showing will be made. 

Electrical Elevators and Storage Batteries. —The modern 
office building, with its 15 or 20 stories, together with 
the demand quick elevator service, has greatly in- 
creased the use of high-speed electric elevators. The 
nature of the work the elevator has to perform, and the 
fact that the power required to start it is from two to 
three times the hoisting power, makes an elevator load 
an extremely fluctuating one, no matter how carefully 
their operation is watched. I have here a curve 
plotted from observations taken every five seconds for 
20 minutes, from a plant operating six high-speed 
** Sprague ” elevators. The maximum elevator load re- 
corded during that period was 800 amperes, and at times 
the load dropped to zero, all the elevators being sta 
tionary. This represents a maximum load of 140 horse- 
power, while the average is about 60 horse-power. 

In this system of operating both elevators and lights 
from the same dynamos, the elevators are connec 
directly across the terminals of the battery, and the = 
tery is charged from the dynamos through a constan' 
current booster, which will allow only a certain predeter- 
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mined current to pass from the dynamos to the battery 
and elevator circuits. _ . 

In this case the charging current is 250 amperes. The 
proper charging current 1s determined by ascertaining 
the average elevator load and adding to it 10 or 15 nad 
cent. for loss in the battery. When the battery is a! 
used for supplying current at night, after the generating 

lant has been shut down, the charging current should 

increased sufficiently to replace the amount taken out 
of the battery at night, so that the battery will be fully 
charged by the end of the day’s run, and ready to take the 
night load. When no elevators are running all the current 
from the booster goes into the battery ; but when the 
elevators start, this current is diverted from the battery 
to the elevators and is supplemented by the discharge 
from the battery. When the battery discharges, of 
course, its voltage is lower than when charging, and there 
would be a tendency for a larger current to pass from the 
dynamo through the booster, unless this machine were 
wound to maintain a constant current. The extreme 
variation in the load only amounts to 50 amperes, or 8 
horse-power, with a variation of 140 horse-power in the 
elevator circuit. The voltage on the dynamo terminals 
varies two volts, or less than 2 per cent. 

In the plant in question only one dynamo is run for 
both elevators and light, until the peak of the lightin 
load comes on, when more generators are run in paralle 
with the first ; butat no time are the elevators and lights 
run from separate dynamos. At night the battery takes 
care of the lights in the building and 30 or 40 trips of one 
elevator. 

To summarise, the advantages of this system are : 

Smaller generating ogee necessary. 

Only one unit need be run, instead of two, with conse- 
quent saving in labour. P ; 

Greater economy of operation, due to ery being run 
at a constant and efficient load instead of a varying 


one. 

Smaller depreciation on plant, due to entire absence of 
heavy loads being suddenly thrown on same. 

Greater reliability on account of battery being ready to 
take entire load in case of emergency. 

The general adoption of electrical elevators has been 
retarded by the fact that it was considered necessary to 
operate them from a separate dynamo from that which 
was supplying the lights, or, on the other hand, to sacrifice 
the steadiness of the lamps if they were both run from 
the same dynamo; but with this system this trouble is 
entirely overcome, and there is now no reason to com- 
plicate the electric plant in any building 7 adding hy- 
draulic machinery. This system is applicable in exactly 
the same way to large buildings operating electric eleva- 
tors from electric lighting mains. Frequently electric 
lighting companies will refuse to connect electric elevators 
to their system, especially at a distance from their 
stations, on account of the disturbing effect on their 
pressure; but with this system only a constant load, 
ejual to the average demand of the elevators, is taken 
from the system, the battery taking care of all fluctua- 
tions. The storage battery plant recently installed for 
the Chicago Edison Company is interesting chiefly on 
account of its magnitude. 

For years it has been customary to refer to European 
— for examples of storage-battery application, but 
ately this has been unnecessary, as we have many plants 
here equal to anything on the other side. 

_ Now we can point with satisfaction to the installation 
in Chicago, which is 50 per cent. larger than any battery 
in the world. I will briefly describe it, as it illustrates 
forcibly the remarkable development of the storage 
battery, and shows conclusively that the battery of 
to-day is not an experiment or toy, but a piece of appa- 
ratus constructed on proper mechanical, electrical, and 
chemical lines, and one which is as much of a factor in 
the generation and distribution of electrical energy as 
iler, engine, and dynamo. 

_The Chicago Edison Company operates a very exten- 
sive three-wire Edison system, their maximum load last 
winter, in the down-town section alone, being 44,000 
amperes, or 8000 electric horse-power. Should the pre- 
sent growth of business continue, the winter maximum 
for 1898 will be in the neighbourhood of 55,000 amperes, 
or nearly 10,000 electric horse-power. They have pro- 
vided for the increase by the storage-battery plant, which 
is capable of delivering 12,000 amperes, or 2000 electric 
iorse-power, for one hour. 

_ The situation is a favourable one for battery installa- 
tion, as the current is generated at one large station, 
Situated 3500 ft. away from the centre of distribution in 
the city, the two places being connected by a trunk line 
containing 66,000,000 circular mils of copper. It is in- 
stalled at the centre of distribution, being located in the 
basement of the Edison Building, on Adam-street, the 
site of the original plant. This is a very favourable point 
for the battery, 48 an additional investment in both 
generating machinery and trunk line is saved. It con- 
sists of 166 cells, arranged 83 on each side of the three- 
Wite system, Lach cell contains 87 plates, 15} in. by 
32 in. The containing-cell or tank, is constructed of 
2-in. ash, lined with 5-lb. sheet lead. he dimensions of 
= cell are 1 ft. 9h in. wide, 6 ft. 8in. long, and 4 ft. 
igh. The weight of each cell is 6200 lb. The total 
ys of the battery, exclusive of copper conductors, is 
Nee 200 1b. The connections between the battery and 
j ie Edison System are made of copper conductors, 6 in. 
y lin., giving a sectional area of 6 square inches. The 
tor po use of this battery is to carry the peak of the 
ry which occurs between 5 p.m. oa 6 p.m. in winter 
the a smaller extent and somewhat later in summer, 
to ough it will be used during the remainder of the day 
— the load on the generators and maintain a 
- y pressure on the system. 

ectric Vehicles.—The question of electric vehicles is, 








to the general public, probably the most interesting 
among recent applications of electricity, and the field it 
a up for storage batteries is almost beyond limitation. 

he last few years have seen the electric motor replace 
horses in our street cars, and those who have followed 
the conception and growth of the electric vehicle pro- 

hesy the same revolution in the carriages, cabs, wagons, 

c., in our cities. Of course, to lovers of horseflesh this 
change will not appeal, for the substitution of a con- 
troller for a well-bred animal would deprive them of the 
principal pleasure of locomotion. There certainly can 
not be the same sympathy and affection between the 
owner and the electric motor as there is between him and 
an intelligent animal; but for commercial uses, where 
dollars and cents, and not sympathy, count, the case is 
different, and there are many reasons why the electric 
vehicle should supersede our present methods. The cost 
of accomplishing by electric vehicles the work now done 
by horses would be probably one-half, when their adop- 
tion has become to any extent general, thus enabling the 


work of re-charging the batteries to be organised on a | Th 


proper scale. There is an immense advantage from a 
sanitary point of view. Think of the hygienic measures 
necessary to care for the refuse of 100,000 horses, both in 
the stables and on the streets! This is about the number 
of horses in Philadelphia. Again, if the wear and tear of 
these 100,000 horses travelling over the streets and roads 
were done away with, how much simpler the problem of 
good roads would be! The electric vehicle possesses so 
many advantages over those propelled by oil or gas motors 
that, except for special conditions, where extremely long 
distances have to covered without charging facilities, 
there seems to be little, if any, doubt that the former 
type will be the one to fill the field. Briefly stated, the 
oa of the electric vehicle over oil or gas motors 
are as follow : 

_ Safety.—A storage battery will not explode, nor is it 
inflammable, like gasolene or kerosene. 

Ease of Handling and Control.—An electric motor, 
with its controller, is certainly the ideal method of control 
and is distinctly not in the same class with the levers and 
valves necessary to operate an engine. 

Absence of Noise and Vibration.—Here, again, the elec- 
tric motor is the ideal motor for the purpose, having a 
smooth rotary motion, instead of a reciprocating action, 
with its noise and vibration. 

Absence of Heat and Smell.—An oil or gas motor must 
of necessity be accompanied by considerable heat, and 
usually requires a water-jacketed cylinder. From the 
exhaust there is an objectionable odour, due to the un- 
consumed gases; but with the electric motor neither of 
these objectionable features exists. 

Cost of Operation.—There is no doubt, from independent 
tests made, that a vehicle can be propelled electrically 
with less consumption of energy than by any oil or gas 
motor. 

There are many other points which might be touched 
upon, but these will suffice. For city use, the question 
of large mileage capacity does not handicap the electric 
vehicle in favour of the oil or gas motor, as the supply of 
electricity can be renewed as desired by re-charging the 
—- This part of the problem we will consider 
ater. 

The electric véhicle of to-day is the result of much 
arduous and expensive experimental work, and this club 
has the honour of containing among its members two 
gentlemen who have been foremost in the development 
of the electric vehicle in this country. 

Messrs. Morris and Salom first took up the question in 
1894, at which time very little had been done, either in 
this country or abroad, and the numerous problems of 
motors, gearing, wheels, tyres, bearings, runnin, r, 
&c., had to be investigated and solved without the light 
of previous experience. The first vehicle they designed 
without regard to appearance, their object being to 
ascertain the best type for self-propulsion through all 
sorts of streets, considering especially the features of 
weight, size, mileage, and distribution of machinery. 
This vehicle weighed 4250 lb. without passengers. Its 
mileage capacity, on one charge, was 50 to 100 — 
according to speed and grade. The battery weigh 
1600 lb. The motor was 3 horse-power nominal, but 
capable of oft gag 9 horse-power for a short period, 
= 300 Ib. The maximum speed attained was 15 
miles. It was most successful, and travelled hundreds of 
miles without accident. The data obtained from this 
proved that on good pavements a vehicle weighing, with 
passengers, 5000 Ib., could propel itself at a am of 10 
miles an hour; with an expenditure of energy not over 
3} horse-power, or 75 horse-power per 1000 1b. 

These gentlemen next desi and constructed the 
vehicle known as the Electrobat, No. 2, which won the 
gold medal in the T'imes-Herald motor-cycle contest, held 
at Chicago in November, 1895. This weighed only 
1700 lb. with batteries, which was a great reduction in 
weight. The equipment consisted of two motors, each 
14 horse-power, attached to the front axle, the pinions 
on the armature shaft gearing directly into the driving 
gears attached to the front wheels. The steering was 
accomplished by the hind wheels. The battery consisted 
of 44 cells, having a capacity of 50 ampere-hours, each 
cell weighing 13 lb. The controller was conveniently 
located at the front seat, and gave three speeds ah 
and one backward, obtained by various groupings of the 
cells and motors. The maximum mileage on one charge 
was 25 miles, at 12 miles per hour ; the maximum speed, 
20 miles per hour. In the Times - Herald race this 
vehicle met in competition every description of motor 
vehicle, and the fact of its being awarded the gold medal 
was sufficient proof of its superiority and merit. 

Messrs. Morris and Salom then proceeded to design 
electric vehicles for different classes of work, ¢.g., hansom 
cabs, coupés, and delivery wagons, &c. The next step 














forward was the formation of the Electric Carriage and 
Wagon Company, to operate vehicles in actual service in 
New York City. 

After more than a year’s successful experience with 
these cabs it was decided to extend the scope of operation, 
and next month 50 more cabs and 50 broughams will 
in operation in New York City in ordinary hacking ser- 
vice. Eventually more stables will be opened in New 
York City, and also in other cities. 

The new vehicle will be of similar design to those re- 
ferred to, but will contain certain minor improvements and 
additions, which experience has found to be advantageous. 
For example, the backward speed is obtained by a a 
rate reversing switch, operated by the foot instead of by 
the controller, as it was found the driver would use the 
reverse tion to stop his vehicle, instead of using the 
brake, thereby putting more strain on motor and battery. 

An emergency switch is provided, which the driver 
operates by giving a spring a kick with the heel and re- 
leasing a little strip of copper from two contact blocks. 

is switch is also used Hs the driver wants to leave his 
vehicle on the street ; he puts the copper link, or little 
strip, in his pocket and renders the vehicle inoperative. 
These new cabs show a marked improvement over the 
pe ones in the question of efficiency. At a speed of 

2 miles per hour they take an average of less than 24 
horse-power, and will have about 40 miles capacity. When 
going up an 8 per cent. grade, which is rarely met 
with in city use, they can make 6 miles an hour with 7 
horse-power. This is far better than has ever been done 
before. The wheels are fitted with pneumatic tyres of 
5 in. diameter, inflated to about 120 Ib. 

A vast amount of skill and care has been expended in 
laying out the newstables, and the arrangements for hand- 
ling the vehicles and batteries will be most complete. The 
building is located on Broadway, between Fifty-second 
and Fifty-third Streets, and runs through to Seventh 
Avenue. Accommodation is provided for 100 vehicles, 
with two sets of batteries for each. The batteries will be 
charged from the Edison three-wire system, each set of 
batteries containing 48 cells, which is the proper number 
for charging from the Edison system, without wasting 
energy in rheostats, &c. Eight rows of charging tables are 
arranged — down the room, upon which the 
batteries will be placed for charging. The act of placing 
the battery on the table makes contact with it and the 
charging circuit by an ingenious device. Four different 
charging voltages are provided by means of boosters, and 
when a battery comes in from service it is connected to 
the lowest of the ’busses. This is done by a four-point 
switch on the switchboard, which connects the battery to 
any of the ’’busses. Besides the switch there is in circuit 
with each battery a current indicator, which automatically 
lights up a coloured incandescent lamp when the charging 
po aesoins te fallen below the limit. 

Let us follow a set of batteries through the chargin 
operation. It is first placed on the charging table an 
connected to the lower pressure, which will allow the 
proper charging current to into the battery. As this 
charges, its voltage rises and the current decreases. When 
it drops to the point at which the indicator is set, the lamp 
is lighted, and the switchboard operator knows that it is 
time to switch the battery on the higher’bus. This bein 
done, the current is increased by the higher voltage, an 
the signal-lamp is cut out until the current drops again, 
and so the operation proceeds. If it is desired to charge 
the battery pom it is only necessary to connect it at 
once to one of the — *busses. This system of charging 
is the most efficient that could be adopted, for if the bat- 
tery is switched on the full voltage it charges very rapidly 
at first, and the current falls to almost zero when the 
battery is fully charged. There is no objection to =< 
ing in the latter way, as far as the battery is concerned, 
but in a large plant like this it would not be so con- 
— or economical as if the charging current were re- 
gulated. 

The apparatus for handling the batteries—taking them 
out of the vehicle and placing them on the charging tables 
—is very ingenious, and enables one man to handle the 
entire outfit. An overhead traveller runs the entire 
length of the charging tables, and from this traveller are 
suspended eight lifting clutches or arms, one for each row 
of tables. In front of the charging tables there is a tra- 
velling conveyor, which will carry any battery deposited 
upon it in a direction at right angles to the battery tables. 

is is used for bringing the batteries to a position oppo- 
site the vehicles when they are brought in for a new bat- 
tery. In front of the conveyors are two hydraulic float- 
ing platforms on which the vehicles rest. The traveller, 
lifting clutches, conveyor, and hydraulic platforms are all 
controlled by one man from a small platform suspended 
underneath the traveller. 

The modus operandi is as follows: A vehicle comes in 
to change its battery ; it backs on to one of the platforms, 
a clearance of 14 in. in width being allowed for the 
driver to steer in. The operator on the platform centres 
the platform immediately opposite an empty section of the 
conveyor. A grappler runs out and withdraws the empty 
battery on to the conveyor. The conveyor is then moved 
one section, so that a full battery is placed opposite the 
vehicle, the grappler pushing it into ition in the 
vehicle. The contacts are e, in the vehicle, by springs 


ead | rubbing against the side of the box. The empty battery 


is now carried away by one of the lifting clutches and de- 
sited on the charging table, a full one being brought 
Back to the conveyor for the next vehicle which comes in, 
The entire operation of changing will take less than two 
minutes, a shorter time than is usually occupied in chang- 
ing horses, and with much less labour. In addition to 
this apparatus, there are two electric elevators for raising 
the vehicles to the storage floor when they come in at 
night and have been washed. ; 
here is a complete testing-room for making tests of 
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motors, batteries, gearing, &c., while on the vehicle, so 
that the proper standard of efficiency is maintained ; 
also machine shop, painting shop, &c., in fact, nothing 
ga omit which would render the plant com- 
plete. 

In addition to these charging arrangements, the Edison 
Company will provide charging plugs in the street, all 
over the city, so that, if necessary, a cab can pull up 
alongside a charging plug and fill up. These charging 
plugs will be poonaaee. similar in appearance to the ordi- 
nary street hydrant. 

he Pope Manufacturing Company, the well known 
makers of the Columbia bicycle, have taken up the manu- 
facture of electric vehicles. Their vast manufacturing ex- 
a and a ype facilities for making tubular 
rames, wire wheels, und pneumatic tyres render this 
company specially fitted for turning out the highest class 
of vehicles, both from an engineering and commercial 
standpoint. Its attention has been given to vehicles for 
— use, rather than public operation from a central 
stable. 

The vehicle which this company offers is a beautiful 
specimen of workmanship. Wire wheels with 3-in. 
pneumatic tyres are used. In the single-seated vehicle 
there is one motor and a balance gear on the axle, to 
allow of one wheel turning more rapidly than the other 
going round corners. In the two-seated vehicle there 
are two motors instead of the balance gear. The same 
course has been pursued as with the bicycles, viz., 
—n and testing every part of the apparatus from 
flaws in the material or workmanship. 

Obstruction tests are shown, which are given every 
carriage and each set of batteries before sending out. 
The obstruction is 10 in. high, and the carriage is run 
over it at a speed of about five miles an hour. The bump 
is sufficient to lift the occupant about 4 in. off the seat. 
The mileage of the single-seated carriages, in New York 
City streets, is about 30 miles. Over country roads, in 
the vicinity of Hartford, Conn., where there are many 
hills and roads having poor surface, a mileage of 28 miles 
has frequently been obtained. Over these roads the 
average speed, including all stops and slow-ups, is 9% 
miles per oe, The average consumption of energy on 
good roads, including all zero readings when coasting, is 
about 1760 watts, or 24 electric horse-power. 

The fact that the carriages are used by the general 
public, and are not operated or controlled under skilled 
supervision, as in the case of cabs, has made it necessary 
to work out a system for re-charging which the purchaser 
can carry out without trouble. Forty-four cells are used 
on each vehicle, so that an ordinary 110-volt circuit 
can be used for charging. The batteries are charged in 
position, a suitable plug connection being provided. In 
each vehicle is arranged, in the battery circuit under the 
seat, a specially designed Thomson recording watt-meter, 
which, when the battery is charging, runs backward, and 
at a certain slower speed than when the batteries are 
discharging and operating the carriage. Instructions are 
given to continue the charging current until the watt- 
meter returns to the full position. This absolutely in- 
sures that a certain percentage of increase of current 
over what has been taken out has been put back into the 
batteries. The batteries are fully charged in from 3 to 
34 hours. When first plugged in the current starts at 40 
to 50 amperes, soda decreasing to about 10 amperes 
as the counter electromotive force of the battery builds 


up. 

Fhe Fischer Electric Equipment Company, of Chicago, 
is preparing to operate in that city vehicles of all descrip- 
tions. The lines it proposes to work on are to furnish the 
entire electrical equipment to carriage builders, using the 
ordinary design of carriage, with as little alteration as 
possible. Experience leads it to recommend two motors, 
thus doing away with balance gear, and to the use of wood 
wheels in preference to wire wheels, and solid rubber tyres 
in preference to pneumatic ones. Itis claimed that pneu- 
matic tyres take 20 to 50 per cent. more power for the 
same load than solid tyres, besides depreciating far more 
rapidly. It is proposed to do the charging with the 
battery in position, assuming that the public vehicles 
will have ample time during the day to charge from the 
street-plug and to adopt a prepayment system for this 
a, the man putting into the switching apparatus 
on the charging plug a certain amount of money, and 
getting in return a definite quantity of electrical energy. 

The Riker Electric Motor Company is also building 
electric vehicles. These have been in service for some 
considerable time, a Victoria having made 3000 miles, 
and a four-passenger trap 1200 miles. An electric deli- 
very wagon is being operated by Altman and Co., in 
New York City. 

The electric-motor vehicle must, of necessity, contain 
mechanical and electric apparatus, which, in order to be 
maintained in proper working order and the highest state 
of efficiency, must have intelligent and systematic in- 
spection. If this care and attention are given periodically, 
there is no doubt of the reliability and usefulness of 
these vehicles. It can harcly be expected that the general 
public will be able to give this skilled attention, and 
comparatively few users of such vehicles would have a 
mechanic in their employ who would be competent; 
therefore the lines upon which the business will be deve- 
loped will probably be the construction of charging 
stations in suitable locations in the city, where the 
vehicles will be kept when not in use, and where they 
will receive such attention as is necessary. 

There is no doubt that the electric vehicle has come to 
stay. Whether future developments will lead to a diffe- 
rent design it is impossible to say. The first railway 
coaches were constructed after the design of the old road 
coaches, but the design became modified in order to 
produce a vehicle which was best suited to the new 
method of locomotion. So it may be with the electric 





vehicle. The design may gradually change until we have 
a type of motor vehicle entirely different from the horse 
carriage. 

Another direction in which improvement is looked for, 
but which, I venture to say, is a long way off, is the re- 
duction in weight of the battery. So far nothing but the 
lead battery has been found practicable, in spite of the 
large amount of time and energy which has been expended 
in the direction of employing other and lighter metals ; 
but some day these hopes may be realised. / 

A recent application of storage batteries, which illus- 
trates how wide and varied is the field, is their adoption 
in telephone exchanges. Modern telephone practice 
centralises the batteries on the system, placing them in 
the exchange, instead of at the subscriber’s instrument. 
The advantages of this system can be readily understood. 
The batteries are under constant supervision of expe- 
rienced men, and a few large cells will replace many 
thousands of cells of primary batteries, which were origin- 
ally scattered over a wide area among the subscribers. 
The new exchange of the Bell Telephone Company, at 
Eleventh-street and Filbert-street, Philadelphia, contains 
probably the most complete and modern equipment of 
this kind. It includes a battery of ten cells, which are 
used to furnish the current required by the subscribers 
for calling up and talking; a battery of four cells, in- 
stalled in duplicate, for furnishing the current to operate 
the disconnected signals and relays; a battery of two 
cells, to supply current for the operators’ transmitters 
and call-signals. These batteries are charged from motor 
generators, which are supplied from the 110-volt lighting 
circuit in the building. Separate motor generators are 
provided for each of the batteries, so that proper voltage 
1s obtained without the loss of energy in rheostats. 

This application is quite new, but telephone engineers 
express the opinion that it is only a question of time 
when all exchanges will have their batteries centralised 
in the same way. 
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LAUNCHES AND TRIAL TRIPS. 

On January 30 there was launched from the shipbuild- 
ing and repairing works of the Blyth Shipbuilding Com- 
ny, Limited, of Blyth, a steel screw steamer, the 
foorabool, built for Messrs. Huddart, Parker, and Co., 
Limited, of Melbourne. The principal dimensions of the 
vessel are: Length, 337 ft.; breadth, 47 ft.; depth, 
24 ft. 10 in. ; and she is — to carry a large cargo on 
a light draught of water. The engines will be supplied 
and fitted by Messrs. Blair and Co., Limited, of Stockton- 

on-Tees, and are of the triple-expansion type. 








The London and Glasgow Engineering and Iron Ship- 
building Company, Limited, launched from their yard at 
Govan on January 31, the second of two large steel screw 
steamers built by them for the Clyde Shipping Company, 
Limited, for their Eastern trade. The dimensions of the 
boat are: 416 ft. long over all, 49 ft. broad, and 31 ft. 
deep (moulded). She is designed to carry from 7000 to 
7500 tons ee and the gross tonnage is about 
4750 tons. The hold capacity is between 9000 and 10,000 
tons at 40 cubic feet per ton, and in addition to this there 
is bunker capacity of about 600 tons. The engines, 
which are supplied by the builders, are of the triple- 
expansion type. The diameter of the cylinders are: 
High-pressure, 27 in.: intermediate pressure, 42 in. ; 
low-pressure, 69 in.; by 4 ft. 6in. stroke. There are 
two single-ended boilers 15 ft. 9 in, mean diameter by 
12 ft. 6 in. long, arranged to work with Howden’s system 
of forced draught. The working pressure is 160 lb. per 
square inch. As the vessel left the ways she was named 
the Spithead. 





Earle’s Shipbuilding and Engineering Company, 
Limited, of Hull, launched on the 2nd inst. the s.s. 
Bolama, a smart single-screw steamer, which they have 
built to the order of Mr. T. C. Laws, of Liverpool, for 
the Empreza Nacionale, of Lisbon. She is 200 ft. long, 
30 ft. beam, and 15 ft. 6in. moulded depth, and she will 
have accommodation for first class passengers under the 
a for second class aft, and for third class under 
main deck forward. She will be fore-and-aft rigged and 
will have a complete electric light installation. Her 
engines are of the three-crank type, with cylinders 18 in., 
27 in., and 48 in. in diameter, by 27 in. stroke, and the 
boilers are two in number, of the single-ended pattern, 
made for 180 lb. working pressure ; they will be provided 
with feed heater and evaporator. 





The Gladiator, cruiser, at the conclusion of her 30 
hours’ coal-consumption trial at one-fifth her power, 
anchored at Spithead on the 2nd inst. The vessel is 
supplied with 18 Belleville boilers, but not with econo- 
misers. On trial she drew 20 ft. 1 in. forward and 22 ft. 
lin. aft. The vacuum was 26.8 in. starboard and 26.7 in. 
port, and with 804 revolutions a minute the vessel main- 
tained a mean speed of 11.8 knots. The mean horse- 
power was 2164. The Gladiator had not been docked 
since last summer, and her bottom was therefore somewhat 
foul. The coal consumption worked out at 2.16 lb. per 
unit of power per hour. Early on the morning of the 
2nd inst. a gauge glass burst, and a coppersmith in the 
employ of Messrs. Maudslay, Sons, and Field, who was told 
off to watch this glass, had one eye completely destroyed. 


The s.s. Greenwich, built by Messrs. Ropner and Son, 
of Stockton-on-Tees, to the order of the Britain Steamship 
Company London, made her trial trip in the Tees Bay, 
on Thursday, the 2nd inst. The steamer is built with a 
double bottom on the cellular principle for water ballast, 
and will carry about 4500 tons deadweight on Lloyd’s 
freeboard, on a light draught of water. The vessel is 
provided with a set of triple-expansion engines by Messrs. 








Blair and Company, Limited, of about 1100 effective 
horse-power, steam being supplied from two large steel 
boilers working at 160 1b. pressure. This steamer is the 
ninth built by Messrs. pner and Son for the same 
owners. The trial trip was very satisfactory. 


The Prince Arthur has been built by Earle’s Ship- 
building and Engineering Company, Limited, Hull, to 
the order of the Dominion Atlantic Railway Company, 
and is of the following dimensions: Length, 290 ft.; 
breadth, 38 ft. ; depth moulded to main deck, 17 ft. 6 in,, 
with a complete awning deck above this; there are algo 
on it large deckhouses of steel extending nearly the whole 
length of the vessel, the roofs of these being carried to 
the ship’s side so as to forma shelter for passengers as 
well as a platform for the boats. The ship is built of 
steel to Lloyd’s requirements and under special survey, 
with considerable additions to the scantlings required by 
the rules. As the ship is intended primarily for express 
traffic almost the whole available space has been appro- 
priated to first-class passenger accommodation. ‘The 
total number of first-class sleeping berths is 340. Com. 
fortable accommodation is also provided in the forward 
*tween deck for 44 second-class passengers. The vessel 
is propelled by two independent. sets of triple-compound 
surface-condensing engines, each with four cranks and 
driving a —— screw, and =. for working at a 
high speed, the two giving out ample power to enable the 
ship to attain a speed of 19 knots. The boilers are 
four in number, of the single-ended cylindrical return- 
tube type, working at a pressure of 180 lb. to the square 
inch, and each pair has a separate funnel. The boilers 
are arranged to work under forced draught on the closed 
stokehole principle, air being “pees to them by two 
electrically driven fans. On January 25, 1899, the 
Prince Arthur was taken for an unusually severe test of 
a 300-mile runin the North Sea. Total distance by two 
tested logs was 309 knots, and the mean speed for the 
whole distance was 20.72 knots (being nearly 1} knots over 
the contract speed of 19 knots). The engines ran at 168 
revolutions, and the machinery worked admirably during 
the whole run, with no necessity to ease down. The boilers 
gave a plentiful supply of steam with forced draught and 
closed stokeholds. The owners were represented by Mr. 
Baggalay, of Messrs. Flannery, Baggalay, and Johnstone. 








AmerIcAN Ro.uinc Stock.—It is estimated that the 
number of locomotives built in the United States last 
year by Faye works was 1875, as compared with 1251 in 
1897. The number of cars built last year was 105,518, 
viz., 99,809 freight cars, 699 passenger cars, and 4650 
street cars. These figures are, however, of no great 
value, as they do not comprise the number of locomotives 
and cars built by American railroad companies in their 
own works. Some of the locomotives and cars built in the 
United States last year were, of course, exported. 





Mason UNIVERSITY COLLEGE ENGINEERING Society, 
—A meeting of this society was held on Tuesday evening, 
January 31, when Mr. H. Lea read a paper on ‘‘Some 
Practical Points in Electric Lighting.” The author's 
remarks applied a. to a private installation of 
about 20 horse-power. The first question dwelt upon was 
that of motive power, the most preferable for country- 
house lighting being, Mr. Lea said, water-power, where 
such is available. A table was given of the relative costs 
of steam, gas, and oil engines, showing that there was 
little to choose between them. Other technical points 
were dealt with, and, after a discussion, a vote of thanks 
was passed to Mr. Lea for his paper. 





Sourn ArricAaN Diamond Mrninc.—The diamonds 
sold in the financial year ending June 30, 1898, by De 
Beer’s Consolidated Mines, Limited, realized 3,647,875/., 
and the working expenses of the year having been 
1,870,079/., the profit secured for the twelve months was 
1,777,7962. It should be observed that the working ex- 
penses included 76,261/. written off the machinery and 

lant account, and 309,227/. interest and sinking fund of 

ebentures and obligations issued by the company. The 
amount returned as profit for 1897-8 was increased to 
2,359,4947. by sundry dividends and rents, and the 
balance brought forward from 1896. The dividends dis- 
tributed upon the share capital of the company 
(3,948,955/.) for 1897-8 absorbed 1,579,582/.; and the 
31,4231. received during the year upon Consols held on 
reserve fund account having been re-invested, a final 
balance of 748,4887. was carried to the credit of 1898-9. 
The average yield of diamonds per load of blue 
ground from De Beer’s and Kimberley Mines in 
1897-8 was 0.80 carat, the average value per carat 
ang 26s. 6d. The average yield of diamonds per load 
of blue ground from the Premier Mine (Wesselton) was 
0.27 carat, the average value per carat being 20s. 9d._ In 
the course of the financial year, 1897-8, De Beer’s Con- 
solidated Mines, Limited, invested 106,250/. in the 
Mashonaland Railway Company, receiving in return 
125,0007. debentures bearing interest at the rate of 5 per 
cent. per annum and 12,5001. shares. The quantity of 
blue ground and lumps on the company’s floors at the 
close of June, 1898, including 727,039 loads at the 
Premier Mine, was 3,619,947 loads, which were taken, 
into account at 1s. 6d. per load for the De Beer’s and 
Kimberley, and 1s. per load for the Premier Mine. The 
claims owned by the company stood in the books at the 
close of June, 1898, at 6,448,4087. (after providing for 
debentures and obligations and writing 21,967/. off shafts 
and other permanent works). At the same date the 
company owned farms, landed property, and mining 
interests to the amount of 695,661. ; stocks and shares, 
and machinery. and plant (after writing off 72,461/.) t 
the amount of 300,0002. The diamonds on hand were 
valued at 178,380/, 
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AGRICULTURAL APPLIANCES. 


. D. Belcher; and Richmond and Chandler, 
224. 4, Manchester. Safety Chaff Cutter. [7 /igs.) 
January 28, 1898.—In this machine the usual safety reversing 
motion is dispensed with, and a series of presser rollers is pro- 
vided, their number being sufficient to prevent the possibility of 


of @ complete Specification, 
opposition to the grant 
eseelitod tos the Aat. ad 
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the attendant getting his hand so far forward as to allow of its be- 
coming engaged between the feeding rollers. Io some arrange- 
ments one or all of the presser rollers are driven, and the presser 
roller nearest the feed rollers is fluted or provided with radial 
projections. (Accepted January 18, 1899.) 


ELECTRICAL APPARATUS. 


2420, W. A. Ker, London. Variable Resistance 
Switch. [3 Figs.) January 29, 1898.—This switch is specially 
applicable for use with electric lifts or other apparatus in which 
it is desired to apply and cut off electric current in as gradual 
manner as possible, for the purpose of avoiding shock or other- 
wise. The current flows through an electrolytic conductor in the 
tank, and the circuit may gradually be interrupted or completed 
by the lowering or raising of the insulating diaphragm C. To 








Prevent loss of energy in overcoming resistance and counter 
electromotive force, when the diaphragm C is raised, a hinged 
bracket piece b is provided, which, by the action of gravity, 
metallically bridges the electrolytic resistance between the elec- 
trodes. The switch may be used as auxiliary to a make-and- 
break switch of ordinary type, and the rate of movement of the 
diaphragm C may be controlled and limited by the dashpot 
device F. (Accepted January 18, 1899.) 


22,419. M. Byng, London. Telephone Trans- 
mitters. (1 Fiys.| October 25, 1898.—In this transmitter a 
— case or box B is surrounded by a metal casing D. The 

laphragm is gripped between the casing and the box, and is 
Protected by a gauze ‘Shield. The cupped carbon block is in 
ae with a felt disc @ and is surrounded by a resilient 

ere, the cup containing granulated carbon. In order to 








a the bl 
or formed in it wi 
holes, and eh with two 


8 left-handed screw th 
ing to a similar rere the caer 


ock upon the base of the box B, a central hole is cut 
or more communicating side channels or 
or other ductile metal is poured therein so that 
centrally correspond- 
Screw upon the smaller end of the stud g. The 


stated 
ts | London. 


the cupped block and the connecting screw bolt by means of a 
plate which is insulated from the box B, as shown by the black 
line. The opposite screw bolt is in electrical connection with the 
box B, or may in some cases be insulated. Screws secure the 
casing D to the box Bas shown. (Accepted January 18, 1899.) 


HYDRAULIC MACHINERY. 


3798. J.C. Merryweather and C. J. W. Jakeman, 

Pipe Co [12 Figs.] Feb 15, 1898. 
—In this coupling both ves are similar, and a clear and un- 
obstructed passage is allowed through the pipe ends at the point 


Fig.1. 











of junction. To join the pipe ends it is only necessary to bring 
the coupling together and rotate the locking rings by the pro- 
jections upon them until the serrated inclines engage. (Ac- 
cepted January 18, 1§99.) 


SHIPS AND NAUTICAL APPLIANCES. 
222. S. E. Saunders, Goring-on-Thames. Com- 
posite Timbers and Panels. [7 Figs.) January 4, 1898. 
—This invention provides a construction of panels for car- 
riages or timbers for vessels (especially for launches) in which 


several layers of wood placed together so that the grain 
crosses in various directions are united by a lacing of metallic 


cana 
eect 





















wire passing through perforations therein and along grooves in 
the exposed surface of the outer layer thereof. e several 
layers of wood may be shaped or moulded to the desired form 
previous to being laced together. The drawings show how the wire 
lacing may also serve to secure battens or strips to the interior of 
the skin of a boat, the usual ribs being dispensed with. (Accepted 
January 18, 1899.) 


3784. B.S. Weston, London. Smoke Prevention 
in Ships, &c. [6 Figs.) February 15, 1898.—The flues are so 
arranged that when desired the chimney stacks may be inopera- 
tive, the combustion products being discharged in the broken 














water astern after undergoing a preliminary drenching and 
cooling by means of sprayed water, which may be admitted from 
a tube having its intake end situated near the bow of the vessel. 
Ia some cases a centrifugal fan is used as an auxiliary. (Accepted 
January 18, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


3824. _ J. I. and J. E. Thornycroft, Chiswick. 
Steam Traps. (3 Figs.) February 16, 1898.—The action of 
this trap is governed by the differing coefficients of expansion of 














the pipes 3 and 4, of which the lower is of brass and the 
upper of steel. In the position shown the trap is free to 


greater heat of the steam wi'l cause it to expand in length whilst 


the pipe 4 will not expand to the same extent, the result being 
that the connected movable ends of the pipes 3 and 4 with the 
valve case will be raised sufficiently to cause the main valve to be 
seated against the controlling valve and also against the seat, 
thereby preventing escape of steam from the trap. Steam or water 
of condensation, by flowing past the exterior of the main valve 
and acting upon the upper side thereof will keep this valve against 
itsseat until by the contraction of the pipe 3, due to water accu- 
mulating therein, the valve case is moved downward and the 
main valve consequently moved away from the controlling valve, 
which will consequently open the hole though the larger or main 
valve and permit the water that will have collected above this 
valve to escape through the hole and by relieving its upper side 
of pressure will permit this valve to be raised by the water pres- 
sure on that annular part of its lower surface beyond the seat. 
The main valve being thus opened, water will again be quickly 
discharged from the pipe 3 through the passage and pipe 4 
until by steam again entering the pipe 3, this pipe expands and 
again raises the valve case sufficiently to seat the main valve 
against the controlling valve and close the smaller opening, 
whereupon the main valve will become seated and so close the 
larger opening, the fluid pressure upon its upper side then 
keeping the valve upon its seat. The above-described operation 
being repeated intermittently while the trap is in use. (Accepted 
January 11, 1899.) 


4166. W. Geipeland J. M.T. Lange. An Improve- 
ment in Boilers. (2 Figs.) February 23, 1898.—This inven- 
tion relates to boilers having internal flues, and has for its object 
to improve the circulation of water at the bottom of the boiler, 
and to increase the rate of raising steam. To the bottom of the 


Fig.1. 


























4466 


flue are attached metallic plates projecting into the water beneath 
and so conducting heat towards the lowest part of the water, these 
ribs being either longitudinal or transverse, or a combination of 
the two. By this arrangement the water adjacent to the ribs is 
heated and circulation set up. (Accepted January 11, 1899.) 


3401. H. Spurrier, Leyland, Lancaster. Regula- 
ting Supply of Liquid Fuel. [1 Fig.) February 10, 1898. 
—This invention relates to improvements in valve apparatus for 
automatically regulating the supply of oil to oil-fired steam 
boilers. In carrying out this invention there is mounted upon 
one end of a bracket or bent arm a chamber having two divisions 
one on each side of a sheet-metal diaphragm. One side of;i1: 

diaphragm is open to the steam from the boiler and the other 
side presses against one end of a centrally disposed spindle which 
passes into the interior of a valve-box upon which the other end 





of the bracket or bent arm is fastened, the valve end of the 
spindle—-as distinguished from the diaphragm end—operating a 
dis: valve which moves nearer to or further from its seating 
accordingly as the pressure of the steam on the diaphragm in- 
creases or decreases. Thus the oil passing from the oil tank 
through the valve orifice to the boiler furnace is admitted auto- 
matically in increasing quantity as the steam pressure lowers ar d 
in decreasing quantity as the steam pressure rises. (Accepted 
January 11, 1899.) 


3676. N. Chandler, Hednesford, Stafford. Single- 
Acting Steam Engines. (4 Figs.) February 14, 198.— 
This invention has for object to improve the cushioning at the 
end of the upstroke in single-acting vertical engines of the kind 
constructed with air-buffers. In the example illustrated, the 





2676. 


engine cylinders (not shown) are located above the line E—F, 
the cylinders below being auxiliary or cushioning cylinders, which 
are connec er and to a reservoir in which air is main- 
tained at a certain pre-determined pressure by a pump diagram- 








piglecting and 


; lai 
ing bush snd rger end of the stud 


is secured by a nut, 


passes through an insu- 
making connection between 





water from the connection pipe 3 to the outlet pipe 4, but after 
the discharge of water and upon steam entering the pipe, the 


matically indicated at 13. Patent 22,631, 1896, referred to. 
(Accepted January 11, 1899.) 
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2995. E. C. Biochynaee. Joppa, 
MacIntosh and T. Bill 
Tubular Boilers. [4 Figs.) 


Fig.1. 











N.B., and R. Y. 
etop, Newcastle-on-Tyne. 

February 5, 1898.—These im- 
provements relate to double furnace water-tube boilers of the 
type covered by the inventor in a number of previous patents. 


bobbins / by rollers g the speed of which is exactly the same as 
that of the cylinder for drawing the yarn into the tub. The yarn 
which has been unwound passes direct into the dye tub b, and then 
through the rinsing tub ¢ which is filled with hot water. Pressing 
rollers @ are situated between the dye tub and the rinsing tub in 
order to press out the excess of dye which is returned to the -_ 
tub. A second pair of pressing rollers are close to the 
exit place of the yarn from the rinsing tub in order to press the 
yarn as dry as possible. The yarn is then led over hot rollers h, 
heated by steam, which dry it partially, after which it passes 
over the stretching cylinders d to the bobbins K. Provision is 
made for dyeing “‘ heavy numbers” of yarn and for the use of dyes 
with which a previous lye treatment of the yarn is necessitated. 


of cylindrical form. Two or more pairs of jaws are provided 
and the cylinder (with its contained sliding spindle) upon which 
they are situated is rotatable within the outer casing, which is 
split upon one side, and provided with a screw which serveg to 
tighten it upon the said cylinder when it is desired to lock the 
latter in position. In the screw vice the bearing nut for the 
tightening screw may be readily renewed. The spring vice has g 
nut upon the end of the sliding spindle which serves to vary com. 
pression of the clamping spring. (Accepted January 18, 1899.) 


2052. T. W. Baker, London. Refuse Destructors, 
[3 Figs.] January 26, 1898.—This invention relates to the con. 
struction of refuse-burning apparatus and the arrangement of 
boilers in connection therewith. Patent 21,820, 1893, is alluded 


( |9 0000000000 
\ to. Referring to the drawing, refuse is fed into the hopper and 





ie (Accepted January 18, 1899.) 
= MISCELLANEOUS. is there yey forward by a ram, controlled by the lever N 
: terminating at the front of the furnace. Hi is the drying hearth 


3582. G. Bischof, London. Manufacture of White L( 
Lead. [1 Fig.) February 12, 1898.—White lead incorporated 

with more or less of the liquor in which it was converted into car- 
bonate or with water employed for washing it, after having oil 
added to it may, by vigorous churning, be converted into paste 
consisting of white lead and oil. This apparatus is for effect- 
ing this operation and consists of a vat with a removable 
cover through a hole in which passes a rod, having fixed 
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on it two or more beaters with their upper sides bevelled, 
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on to and over which the refuse is pushed by the ram to the 
furnace bars B, the resultant gases passing through the arch C 
to the chamber beneath the steam generator. J is the conduit 
for the air blast and I the main flue into which the gases are taken 
vee passing — _ — *. od ee — The 
. a oiler is provi wit e usual intern ues and furnaces, 
The tubes P are “‘ Field ” tubes. The tubes at the far end of the i i i i i Las 
furnace chamber may be bent so as to in part cover and support c Laitinen ee ene 
> ond on thereof. Various forms of baffle plate are described. ee ee ee ally 

PaFORE SHY OE, SES.) charged with material and the lid closed, the beaters are a. Acthin Wels} i anor” ore o~ Insta 
Friction | caused to reciprocate while oil is gradually introduced. After a il, - oe nine designed to weigh, measure, and Bess 





Ciuveh a. Peer ee, Pienee., ee time the oil and white lead become compounded into a paste T 
u es. [5 8.) February 7, 1898.—In this clutch one | time the oil and white me ty, ial ; F rav 
vortion is caused to engage with the other by means of friction | which settles at the bottom of the vat, leaving the separated ee eed eee ee an ee Be 
Blocks brought into bearing by cushions or tubes inflated by | liquor comparatively clear above. The liquid is run off and the ay Ae ype ite buckets nape pape a shend Pov sore and thse hace 
fluid, the pressure of which is maintained by means of a pump | paste is removed through a lateral hole near the bottom of the vat weights are adjusted to discharge the bucket when any desired 
situated within the clutch, and operated ‘continuously when | Which is opened when the operation is complete. The paste can} \cioht of material say 500 Ib., has been fed into it. The slidin | 
there is relative motion between the parts of the said clutch. | then be freed from liquor and water adhering to it by pressing or walabae 4A are rae of about 100 Ib. weight, and while rd 
otherwise. (Accepted January 11, 1899.) bucket is being filled they rest upon the shaft and serve to —_ 
30,444. G. Bischof, London. White-Lead Treat- | counterbalance partially the scale weights. When the bucket — 
ment. {1 Fig.] December 23, 1897.—This invention relates to has received 400 Ib. of material, it will, under the influence of the 
apparatus whereby the acetate liquor is recovered from white | Scale weights and the supplemental weights 44, move downward — 
lead in pasty condition, and the te is afterwards washed, | Util the latter are engaged by the trip levers 46, which relieve 
For this purpose the paste is susend babween a pair of rollers by 
which it is pressed into thin flakes, the acetate liquor being J Zt 
squeezed out of the te. The flakes and liquor are received < < aa 


from the rollers on an inclined travelling band by which the 








The clutch is released by opening the communications between 
the pump and the expanding cushions. When used for driving 
dynamo electric machines, or other apparatus requiring delicate 
governing, a centrifugal device may be fitted within the clutch to 
open the communications between the pump and the expanding 
cushions when a certain speed is attained, and this device may 
be made so that it catches (requiring hand release) should the 
speed become excessive. (Accepted January 18, 1899.) , 


TEXTILE MACHINERY. 
600. S. M. Silberstein, A. Bohme, and J. Mar; 








flakes are carried upwards while the liquor runs down the band 
to receptacles where it is collected for subsequent use. The 
gulies, | flakes are delivered from the travelling band to another pair of ee 
Lodz, Russia. Dyeing Yarns and Threads, (2 Figs.]| rollers having water sprayed upon them as they enter between : 
the rollers. They are squeezed with the water by which any 
e residue of acetate liquor is washed out, and they are received on ) 
another inclined travelling band which carries up the flakes to a 
trucks or conveyors, while the water runs down the band. 


(Accepted January 11, 1899.) ue, 


4017. C. E. F. Swinden, London. (CG. B. Jones, 
Chicago, U.S.A.) Improvements in Vices. [6 Figs.) 


























the cylinder and cause the same to cease its downward movement bent 
until the additional 100 Ib. of material necessary to com pr Poa 
charge, has been delivered into the bucket. When this it 

fed into it, the cylinder will then start downward, and “¥ 
has moved a short distance the levers 46 will be tripped y 
bevelled lugs or projections 47, whereby the supplemental sl: rd 
weights are thereupon released and caused to fall and engage bed 

shaft of the cylinder and impart an additional impetus to the g 
latter. In this manner sufficient force is obtained to or 
cut-off positively and enable the same to operate su! y in 

heavy materials such as coal, which acquire ecnsiderable a 
descending a shute. The cylinder is then released from the bu’ “4 
21 and rotating forward upon the shaft discharges its conte 
(Accepted January 18, 1899.) 
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January 8, 1893.—In this machine the stretching cylirders d are | February 7, 1898.—In this fo: f parallel vi ; ps : d 36, 
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Installations of Machinery for Steel Foundries, 
Bessemer or Thomas process, with Steam 
Travelling Cranes for casting the steel in a 
separate chamber. 
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IN FIREPROOF FLOORS, 
PARTITIONS, GEILINGS, erc., 


EXTENSIVELY USED AND MOST 
EFFICIENT. 








By the use of EXPANDED METAL IN 
CONCRETE the strength is increased 
TENFOLD, 


—____—. 


EXPANDED 


STEEL, BRASS, 
EXPANDED COPPER, 
MET AL ALUMINIUM, etc. 
LATHING Rp tee tree 





Forms the most perfect 
key for plaster, and 
1s moat easily cut, 
bent, or fixed in 

position, 


Designs and full particulars 
of all descriptions of 

FIREPROOFING, &c., 
may be had on application to— 


THE EXPANDED METAL C0. 


LIMITED, 
88, UPPER THAMES STREET, 


LONDON, E.C. 


WORKS: WEST HARTLEPOOL. 



















Telegraphie Address : “Distend, London.” Telephone No. ; 829, Bank. 








Killingbeck’s 





SiGHT-EFEED CUPS. 










No. 381. 

Patent Centrifugal 
Crank-Pin Oiler. 
Tele. Address: 

Mitton, Birmingham.” 





HUNT & MITTON, - 
LUBRICATOR MANUFACTURERS, 
OOZELLS{STREET NORTH, 





Telephone No. 394.! 














Sight-feed 
Lubricator. 





No. 131. 
No. 157, Marine Type. 
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NEVER EQUALLED, 


Ask for our New Catalogu, 
No. 7; also prices of our New 
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Pump in the Market, 

















Illustration shows our new Ball Valve Pulsometer 
for thick liquids, 
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D. P. & Co. are Makers of High-class Cornish, 

Lancashire, “Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


D. P. & Co.’ s “Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS & FACTORIES, &c., 


| Boilers made up to 200 lb. working pressure 
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Johannesburg Address: DAVEY, PAXMAN & CO., Ltd., P.O. Box 
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VICTORIA WORKS, SHEFFIELD. 


In connection with the Sheffield meeting of the 
Institution of Mechanical Engineers held in 1890, 
we gave an account of the compact and admirably 
arranged works which had been designed and 
erected by Mr. W. S. Laycock for the manufac- 
ture of railway rolling-stock appliances.* Since 
that time Mr. Laycock’s business has increased to 
a remarkable extent, and we cannot help, in 

ing, referring to the advantage of having a 
mechanical engineer at the head of works which 
do not at first sight appear to be of a distinctly 
engineering nature. The works under notice were 
established for the manufacture of a railway car- 
riage and steamer blind-fitting, which Mr. Lay- 
cock had invented, and which enabled a blind to be 
raised or lowered to any degree, it remaining in 
the position in which it was left without the aid 
of catches or cords. The ingenious way in which 
this is effected was described in our former notice, 
and it need only be said here that the device con- 
sists of a tube containing a spiral spring, a few 
brass cups or discs, and aratchet-motion. A trained 
mechanical engineer given the charge of such work 
might think his talents wasted, but it has been 
plainly shown that by the selection of most suitable 
material, and by establishing a series of physical 





Fic. 5. Automatic Couckinc MacuInE For SteaM-Cock SHELLS, ConsTRUCTED By MEssrs. 


Pratt anp Wuitnry, H 


tests to insure that the material was uniform in 
composition, it was possible not only to produce 
an article better designed for the work to be per- 
formed, but a considerable saving in cost could be 
effected. It was, however, in the initiation of pro- 
cesses of manufacture that engineering knowledge 
was found most valuable, and the introduction of 
automatic machine-tools, which produced parts 
accurately to gauge, and consequently interchange- 
able, with the aid of unskilled attendants cheapened 
construction and expedited production to a remark- 
able extent. 

The success of the automatic stop blind-roller— 
which, with its charming semi-transparent horse- 
hair cloth, must be familiar to all our readers—led to 
other work for railway fittings, and the original 
premises at Victoria-street soon became too small. 
A site on the opposite side of the street was 
acquired, and the works of which we now give 
illustrations were commenced. Here are manu- 
factured, in addition to the blind rollers already 
referred to—which, though small individually, are 
of importance as a whole, owing to the large 
numbers turned out—the apparatus for train 
heating, which Mr. Laycock has introduced, and 
which we illustrated and described in our issue 
of February 17, 1893, vol. lv., page 190, is made. 

_Referring to our illustrations on page 214, Fig. 1 
Sives a general view of the principal machine-shop, 
+ Fig. 2 shows the light tool department, and 

ig. 3 the section of the machine-shop devoted to 
capstan lathes and other automatic machine-tools. 

© principal machine-shop is driven by a hori- 
Sam high-pressure engine of 40 horse-power by 
essrs. Marshall, Sons, and Co., of Gainsborough. 
‘8 engine is fitted with Hartnell’s automatic 


_ 











* 7 4E 
See Encrinzerine, vol. 1, page 124. 


expansion gear, and drives five lines of shaft- 
ing, from which the countershafts of the various 
machines are actuated. The first department 
entered, near the entrance of the shop, is that 
devoted to keeping in order and making tools 
for the automatic and other machinery in the 
works. Here are to be found machine-tools of 
almost exclusively American manufacture; and 
this we regret to say is the case in most parts 
of the works. There is a Brown and Sharpe uni- 
versal milling machine, with a universal head of 
special pattern and vertical milling attachment ; a 
Cincinnati milling machine by the Cincinnati Mill- 
ing Machine Company with a special dividing head ; 
a 30-in. vertical drilling machine, with automatic 
and hand feeds, and a quick release spindle by 
Pratt and Whitney ; two of the same firm’s beauti- 
fully designed toolmakers’ lathes, with automatic 
feed for turning tapers, and with hollow spindles 
and screw collets ; a 14-in. geared shaping machine, 
also by the same makers; a planing machine to 
plane 6 ft. by 2ft. square, by Flather and Co., 
of Nashua ; and a Brown and Sharpe universal 
cutter grinder. These, with other appliances, 
comprise a fairly extensive tool-making equipment 
for works of this character, but the tool-making 
department is the keystone of an establishment 
working so largely with automatic and labour- 
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saving machine-tools, where the enlightened prac- 
tice is followed of producing very accurate and 
highly organised appliances, and leaving the ma- 
chine to do the work which formerly could be 
executed only by highly skilled craftsmen. The 
system, of course, entails a very superior class of 
men in the tool-room, but it may be taken as a 
general principle that skill in this department is in 
inverse ratio to that needed in the body of the 
works. 

Proceeding to that part of the shop devoted to 
the production of the self-sustaining blind-rollers 
before referred to, we find first of all five Pratt and 
Whitney screwing machines, with automatic wire 
feed motions. These machines produce from the 
solid-drawn brass rod tube ends, spring-roller ends, 
friction washers, catchpins, &c. These parts are all 
produced accurately to gauge, so that every part is 
interchangeable. The merit of this is obvious, and 
is pretty well recognised now in all successful works 
of this kind ; but it is a subject for regret that ina 
great many works we have visited lately, the ma- 
chinery for producing such parts is so largely im- 
ported from the United States. In the present 
day of bicycles, sewing machines, type-writers, 
electric fittings, and other articles which are made 
by the gross, and all exactly alike ; when the ten- 
dency to standardise is spreading day by day ; 
when steam engines, gas engines, dynamos, electric 
motors, &c., are made from standard patterns, 
thus economising cost to an enormous extent— 
under such circumstances it would surely pay some 
of our machine-tool makers to enter this field, and 
by putting their inventive faculties to work, obtain 
some of that lucrative branch of engineering trade 
which is now so largely monopolised by American 
firms. 


five screwing machines, twelve special hollow-spindle 
lathes and milling machines by Pratt and Whitney, 
which are utilised in facing catch-wheel blanks, 
turning friction barrels, spindles, and milling 
ratchet wheels, ratchet-wheel catches, squaring 
spindle ends, &c. Beyond are three turret lathes 
of special design by Loewe and Co., Berlin. These 
are used for producing blind-roller brackets from 
the rough castings. Another similar machine by 
Pratt and Whitney is fitted with a Tucker revolving 
chuck, by means of which the piece can be worked 
consecutively on each side by specially formed 
cutters in the turret head of the lathe, it being 
unnecessary to remove the work from the chuck 
until the operations are finished. In this way 
500 finished pieces are —_—— per day. There 
are other machines an mk ag used in the 
manufacture of these roller-blinds, but these do 
not need special reference. 

A large part of the works is occupied by the pro- 
duction of the train-heating appliances. We do 
not propose making reference in detail to the tools 
in this department, although some are of consider- 
able interest as being specially adapted for the 
repetition work they have to turn out, but shall 
confine our attention largely to an ingenious auto- 
matic chucking machine specially manufactured by 
Messrs. Pratt and Whitney for making steam cock 
shells from the gun-metal castings. There is a 
machine of similar general design, but of smaller 
size for making plugs and packing glands for the 
same cocks. We give an illustration of the former 
machine in Fig. 5, annexed. The shells were for- 
merly machined on ordinary engineers’ lathes, and 
required three separate settings. The casting to be 
machined is for an ordinary right-angled cock with a 
single way, and is used for shutting off steam in the 
carriage storage heating system. It is asbestos 
packed and has a flanged gland. The machine has 
double gear for two speeds besides the three-step 
cone. In all 16 speeds can be obtained. The gun- 
metal shell is held in the special chuck shown, which 
is a modification of Tucker’s brassworkers’ chuck, 
and the tools are brought up on the turret or capstan 
head. The first tool is a stepped rearner which clears 
out the taper hole for the plug. This is done 
at medium speed. The next tool is a reamer 
which clears out the steps, after which the quick 
speed is put on and a combined boring and facing 
tool is entered for boring the hole true and facing 
the surface at the top. The boring is done at a 
high speed, but when the facing operation is com- 
menced it is desirable the speed should be reduced, 
and this is done at once without stopping the 
action, the whole machine being worked from the 
middle part, so that the operators need not leave 
the sad 5 The next operation is to pass a finish- 
ing reamer for the taper hole. The work as held 
in the chuck is now turned over a quarter of a 
turn, a spring pin bringing it to a stop so that the 
hole now to be made will be exactly square with 
the first. The hole now to be formed is that 
which takes the iron nozzle of the india-rubber tube 
of the trainconnection. The first operation is plain 
boring, which is done by a tool which roughs out 
the hole as cast. This is done at a high speed. 
This is followed by a 1}-in. shell reamer with inserted 
cutters for facing the flange at the same opera- 
tion, the speed also here being changed when the 
second operation comes into play. Two taps, one 
a taper and the other a plug tap, next come round 
onthe turret. They have automatic feed and auto- 
matic stop motion, the highest speed being put on 
for withdrawal. For the next hole the work has to 
be re-set on another chuck, which is in the form of 
a faceplate with dogs, there being a taper-hole 
which fits into the hole in the shell, thus defining 
the exact position of the new hole. Boring and 
facing operations are then carried out as before, 
and the shell is finished accurately to gauge, and 
will take any plug without grinding in. It should 
be stated that the tools are held or guided by a 
steady rest which comprises a longitudinal slide 
mounted on a cross-slide. This is an essential 
feature for good work, as otherwise there would be 
a long overhang of the tools beyond the turret. 

The plugs for the cocks can, if needed, be worked 
on the same machine, but it is found more con- 
venient to have separate machines for each job, 
the work on the plugs being smaller and lighter. 
In this part of the work use is made of the beautiful 
little box tools which have been brought to such 
perfection in America. The first operation is to 
chuck the blank by the plug portion and turn down 
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work is reversed, the turned stem being held by 
a collet, which is worked by a lever at the end of 
the machine spindle, as shown. The pulling of this 
lever, which can be reached from the middle of the 
machine, is a much easier and more natural opera- 
tion than pushing from the body, the muscles of 
the arms and body being brought into play with 
greater advantage. The shank now forms a datum 
to work from, and the first operation is to face the 
bottom end by a square-ended tool brought up by the 
turret. The next tool brought up centres the end 
accurately, so that the work can be turned between 
centres during the next two operations. These are 
performed by two box tools, which are mounted in 
the turret. Each consists of a slide which is set 
at the exact taper for the plug, and the cutter, 
which is an ordinary flat cutter, is traversed on 
the slide by a hand lever. The back centre is 
in the box tool, the plug being held by the collet. 
The box tools are supported by the slide before- 
mentioned to hold them steady, for, as will be seen, 
they are of a somewhat complex nature, and the 
work would be liable to chatter if there was any 
spring in the cutters. In all the operations no 
callipering is needed, all the tools working by 
positive guides or to fixed stops. In this way 
nothing is left to personal skill, the human factor 
—so far as interchangability is concerned—being 
entirely eliminated. The packing glands are also 
formed in special machines after methods similar 
to those already described. Screws for the pack- 
ing gland are made in separate screwing machines, 
and holes in the flange of the shell are drilled in a 
machine, the work being held in jigs to secure 
accuracy. It may be added that the introduction 
of the machinery now described has led to a reduc- 
tion of cost of 30 per cent., taking all charges, in- 
cluding interest on outlay, into consideration. 

It would be tedious, though not uninstructive, 
to go through the various branches of manufacture 
in these interesting works ; to describe the produc- 
tion of the ingenious steam traps used in the heat- 
ing system and various otherarticles. There aresome 
large hydraulic presses which are used for making 
large holes in the brass plates for the ‘‘hit-and-miss” 
regulators of the torpedo ventilators ; and there is 
another larger geared press for slotting the sheet- 
ateel regulator fronts of the storage heaters. There 
is also a special plant for the light steel plating 
work used in the system of heating. A good many 
of the tools and appliances are electrically driven, 
and the lighting is by electricity. In Fig. 4, 
on page 214, we give a view of the generating 
machines and switchboard. This department is 
situated in a bay off the main shop, and contains 
two 50-kilowatt, four-pole, compound-wound gene- 
rators, working at 110 volts, and running at 900 
revolutions per minute. They have been supplied 
by the Eddy Electrical Company, of Windsor, 
Connecticut. They are driven by two 100 horse- 
power compound vertical engines by Messrs. Robey 
and Co., of Lincoln, running at 225 revolutions 
per minute. Driving is by six l-in. ropes. Steam 
at 150 1b. per square inch is supplied by a Lancashire 
boiler. The dynamos are arranged to run either 
singly or connected in parallel. The switchboard 
is a handsome structure of white marble, and is of 
American origin. There are 25 arc lamps and 500 
incandescent lamps in the works and _ offices. 
Current is also used for driving electric fans, and 
for heating in some parts. 

The department set apart for fitting up and 
testing the train heaters, as well as preparing such 
parts as are not produced in the machine-shop, is 
in an adjoining building. It contains a number 
of machine-tools, some of which are driven by a 
10 horse-power multipolar shunt-wound motor made 
by the General Electric Company, of New York. 
The testing plant, by which all parts are subjected 
to steam pressure before being sent out, is on one 
side of the department, and there is a smithy 
beyond in which the fires are blown by an electric- 
ally driven Sturtevant ‘an. The other departments 
must be passed over rapidly, although they contain 
many tools and appliances of interest. They con- 
sist of a buffing shop, a pattern shop, electro- 
plating department, enamelling stoves, boiling 
and dipping vats, japanning rooms, brass finishers’ 
and tin shops. All these are situated in a three- 
storey building with concrete floors, and well 
ventilated and lit. The sewing-room to the 
railway -carriage blind department has some 
specially designed sewing machines for horsehair 
cloth and for leather. There are twelve of these 





work. These and other machines, such as guil- 
lotine shears, &c., are electrically driven. The 
old works, which we formerly described, are now 
used almost entirely for preparing horsehair for 
the upholstery of railway carriages, and manufac- 
turing patent elastic journal packing for lubricating 
carriage axles. 

Before dismissing this subject we will venture 
to add a few words, even at the risk of becoming 
tedious, and certainly of saying something which 
must prove unpleasant. We must preface what 
we are about to say by stating that Mr. Laycock 
is an Englishman ; in fact, he is a Yorkshireman, 
which a good many people think is the most 
English sort of Englishman. Although his incli- 
nation and sympathies are entirely towards the 
country in which he was born and brought up, 
he has been obliged to go across the Atlantic not 
only for nearly all the special tools needed in his 
works, but also for a great deal of the material 
which he uses. This is not from inclination ; 
and, indeed, Mr. Laycock constantly laments 
the necessity of spending money out of his 
own country. In regard to machine -tools of 
the class used in these works, there is no need 
to say much to engineers ; the lesson has been too 
well rubbed in of late by practical experience. 
The case of the cock-making machinery here de- 
scribed is atypical casein point. At first, as stated, 
ordinary engineers’ lathes were used; then the 
representative of a well-known German firm came 
along, and offered to design and supply special 
machinery, guaranteeing a substantial saving on 
the old method of manufacture, acceptance and 
payment depending on the promise made being 
carried out. This machinery was made and de- 
livered, and proved a substantial advance on the 
old methods; then a representative of Messrs. 
Pratt and Whitney offered to go one better, guaran- 
teeing a further considerable saving, again making 
the fulfilment of the guarantee a condition of the 
contract, andthe result has been so eminently satis- 
factory that it has paid to discard the German ma- 
chines;and, indeed, the American tools paid for them- 
selves in a very short space of time. It was not 
that the British tool makers did not have a chance. 
They were not only encouraged, but invited to 
compete; but the most that could be obtained 
from them was a small modification of existing 
designs which have been standard for very many 
years past. That, however, refers to machinery ; 
in material Mr. Laycock has had the same experi- 
ence. The brass rod he uses comes from 
America, because it is cheaper, and, not only of 
equal quality, but decidedly better than that 
which can be bought at home. American iron 
castings, especially malleable castings, are better 
and cheaper than those which can be got here; 
the deliveries are more regular, and when a new 
part is needed, it can be obtained from across the 
Atlantic more expeditiously and with greater cer- 
tainty that it will be what is required than is the 
case if it is ordered in England. 

In Figs. 6and7 we give an illustration of a malleable 
casting, which is used as a clip or collar for fasten- 
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ing the india-rubber pipe which makes connection 
between coaches in the train-heating apparatus. 
On the occasion of our own visit to these works, we 
took three specimens at random from the stock, 
and straightened them all out, as shown in Fig. 7, 
without sign of a crack, and we were told by the 
attendant that if a thousand were tried the result 
would be the same. The test is not beyond what 
malleable casting ought to stand, but the manager 
of these works states that he is compelled to go to 
America, not only on the score of price, but 
because it is only in that way he can be assured 
against failures. 

A large number of coiled springs are used in these 
works. They all come frora America. Other in- 


large machines, besides others for more ordinary | stances could be given, but it is needless to multiply 





examples. It is this that makes it a depressing 
thing for a patriotic Briton to go through these 
works, in spite of the fact that they are so wel] 
arranged, and are so full of beautiful mechanica] 
features that they must be, from one point of view 
a delight to an engineer, and, moreover, are so wel] 
ordered that they are more like a vast physica] 
laboratory than an ordinary money-making esta. 
blishment. We are conscious that what is gaiq 
here will appear to many like a fouling of one’s 
own nest, but we think it a more patriotic thing to 
attempt to bring these matters home to our country- 
men in time, rather than pursue the ostrich policy 
of burying our heads in the sand, to shut out an 
unpleasant prospect, until, perhaps, it is too late to 
make amends, or at any rate becomes far more 
difficult. It may be urged that trade has been go 
good of late that British manufacturers have found 
it impossible to execute these orders for special 
machine-tools. The business, however, has been 
going on for some time past, and we notice that 
British makers are keen enough to sell machinery 
that does not need thinking for its production. ft 
is when one gets out of the old ruck of design that 
the American mechanic secures the business. 
There is one thing to be said in excuse for 
British machine-tool makers in this connection 
and perhaps that will be best explained by a simple 
statement of fact. Not very many months back 
the representative of an American firm, celebrated 
as designers of automatic labour-saving machine- 
tools, put certain suggestions before the principal 
of a large firm of brass-finishers in this country, 
As a consequence, the firm determined to remodel 
a part of their system of production, substituting 
automatic machines for the old primitive methods 
of hand labour. The arrangements were all settled, 
and, we believe, orders actually given, when the 
matter came to the knowledge of the workmen, 
who intimated that if these machines were intro- 
duced they would go out in a body. The firm did 
not care to enter on a contest with their men, and 
the orders were cancelled. This was before the 
engineers’ strike, and whether the firm have since 
carried out their original intention we are not 
aware, but if they have not they have only them- 
selves to thank if they find their business dwindling. 





THE NICARAGUA CANAL. 

In the earlier part of 1893 we had occasion to 
print a series of articles on the above subject, in 
which it was exhaustively considered from various 
leading points of view, and we then ventured upon 
several prophecies, which, although not realised as 
yet, seem to be approaching fulfilment. As is 
usual, however, with such forecasts, although the 
results predicted will probably prove substantially 
correct, the details that accompanied them are 
likely to be subject to ‘considerable variation. 
Thus, we predicted that ‘‘the engineering difticulties 
could be overcome,” and although the works have 
not advanced to any sensible extent since that 
date, our view has been authoritatively confirmed, 
first by Colonel Ludlow’s Commission in 1897, and 
again by Admiral Walker’s Commission last year. 
The delay that has occurred owing to the Canal 
Companies’ inability, up to this date, to induce 
the United States Government to co-operate 
financially, will, however, prevent ‘‘ the canal being 
opened to trafic by the end of the present 
century,” but, according to the best informed 
opinion, 1906 will see that opening achieved. 
While our estimate of cost ‘‘ possibly not exceeding 
30,000,000/.,” has been closely approximated to by 
Admiral Walker’s estimate of 135,000,000 dols. 
(27,000,000/.) qualified by the accompanying state- 
ment that, owing to the novelty and _ special 
difficulty of the work at the Ochoa Dam, it is im- 
possible to accurately estimate the cost involved. 

Our second prophecy, that the canal “ will be 
carried out by American enterprise, with or with- 
out Government aid or foreign capital,” appears to 
be certain of realisation, only it will be with 
Government aid and almost as certainly without 
foreign capital. The slender chance of co-opera- 
tion on the part of the latter being almost certainly 
discounted by the probable abrogation of the 
Clayton-Bulwer treaty and the fatuous bid cur- 
rently made by the Panama Canal Company for 
renewed support from the European public. Our 
third prediction as to the effect of the opening of 
the canal is equally likely to prove correct. It will 
undoubtedly ‘‘give an enormous impulse to all 
United States manufactures (especially cotton and 
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jron, and shipbuilding), and deal a commensurate 
blow to British manufactures and carrying trade, 
and enable the United States of America to largely 
cut out Great Britain in the trade of the South 
American continent, China, Japan, and Australia,” 
and finally ‘‘ revolutionise, pro tanto, the commerce 
of the world.” \ : ; 

The requisite motive that will bring about the 
development of the sea power by the United 
States, and the control thereby of the western 
trade of the world, which we also predicted would 
be afforded by the building of the canal, has been 
furnished already by the results of the war with 
Spain, and the acquisition of the nucleus of a 
colonial empire by the United States. Yet the 
canal will, doubtless, furnish, if not the motive, at 
least the readiest means of developing that sea 
power which has now become a necessity, and 
which is bound, as we predicted, to ‘‘raise the 
most serious rivalry to British commercial and 
maritime supremacy which Great Britain has ever 
had to encounter.” 

The annexed Table and map of the world 
require but little comment, as the obvious and 
only reasonable conclusions they present are : 
First, that the relative improvement of the great 
westerly trade route by the opening a central 
American ship canal, will be greater than that 
effected in the great easterly trade route by the 





cutting of the canal across the isthmus of Suez. 
Second, that the relative importance of the trade 
routes to Europe and America will still remain 
what they are at present, viz., the easterly for 
Europe, the westerly for America. Third, the 
relation effected by the improvement of the western 
trade route on the commerce of the world, will 
be wholly in favour of the great manufacturing 
centres of the western continent, and to the 
detriment of those of Europe ; while the carrying 


Absolute Gains in Distance to Trade from Liverpool, 
Marseilles, New York, and New Orleans through the 
opening of the Nicaragua Canal with Ports named. 
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trade of the United States, now to a great extent 
limited to the coasts of the American continent, will 
at once be profitably extended to the whole of the 
Pacific and the East. Even without any artificial 
help from fiscal and navigation arrangements, 
American ships will be able to compete with British 
ships on a footing of more than complete equality 
between Great Britain, Japan, China, and the 

latic archipelago, Australia and all the Pacific 


session of the whole of the Pacific coasting trade 
in America and between that and Europe and the 
Far East as well, in addition to the Sandwich 
Islands, the Philippines, &c. 
As far as British interests are concerned, the next 
best event to the non-building of an inter-oceanic 
water-way across the American isthmus would un- 
doubtedly be the neutralisation of that canal under 
the joint guarantee of Great Britain and the 
United States, when built, as provided by the 
Clayton-Bulwer treaty—but even this second best 
event does not seem likely to happen. For, if we 
may judge the direction of the wind by the straws 
whirled up from the current press, this right of 
joint guarantee will probably be bartered for the 
mess of porridge represented by Canadian recipro- 
city, and the effect of the diplomatic foresight of 
our statesmen of the fifties will be entirely swept 
away, while our imperial destinies and fortunes 
will be entrusted in this vital particular to the 
tender mercies of the sentimental ties of a kin- 
ship which has by no means always proved of 
much avail in the past when commercial rivalry 
was still a dream of the future instead of a very 
present reality. We still hold, as we did in 
1893, that ‘‘it would be nothing short of com- 
mercial suicide on Great Britain’s part to consent 
to the revision (not to speak of abrogation) of the 








lands, while they will readily take exclusive pos- 


Clayton-Bulwer treaty, which actually presents 


many advantages for British commerce over the 
status quo ante ;” while, on the other hand, it would 
be impossible to reproduce now that status quo ante 
if it were desirable to do so, as we could never 
resume our suzeranity over the Bay Islands or 
Mosqueta, and reoccupy the Island of Tigre in the 
Bay of Formosa ; and still less would the United 
States consent to any resumption on the part of 
Great Britain of the undisputed right possessed 
and exercised before 1850 to extend her possessions 
on the Western Continent in any way which the 
expediency of circumstances might dictate. 

If the Anglo-American understanding which the 
majority on this side, and a large section on the 
other side of the Atlantic, devoutly hope for, 
the solid fact that it is asserted to be, this canal 
question will confirm it as nothing else could do ; 
and if not, it will afford an incontestable proof to 
the contrary. If the United States seriously seek 
to avoid the neutral obligation of the canal under 
the joint guarantee of the two Powers, it will be 
evident that she does so because our cousins 
foresee that the interests of the two powers are 
foredoomed to clash over the improvement to be 
effected in the great westerly trade route of the 
world, and that a joint control would prove most 
awkward under such circumstances, and must be 
avoided at all costs. Reverting to the neutral 
region of the engineering questions involved in 
this great undertaking, it is evident that the 
difficulties and uncertainties we pointed out, as 
involved in the question of the construction 
of the Ochoa Dam, have received ample corro- 
boration at the hands of the latest United States 
Technical Commission, whose report is now 
the basis of the proposals before the United States 
Senate. We think that a solution of these difficulties 
may possibly be arrived at by adopting a modifica- 


breakwaters in specially exposed situations, viz., 
the dredging of a foundation channel across the 
pool below Ochoa and the building up of the weir 
with enormous masses of. concrete exposed in bags 
to prevent the current from-disturbing and wash- 
ing away the cementing material. The necessity 
for the diversion of the Rio San Juan, which the 
natural configuration of the valley at Ochoa 
renders so difficult as to be almost impossible, 
could in the above way be avoided, as the 
dam could be constructed in sections, and 
the work completed above water by carrying 
up each portion in succession out of reach of the 
current, while the remainder, complete and incom- 
plete alike, allowed of the temporary passage of the 
stream. The collapsing weir top suggested by us 
in our former articles as the only favourable way of 
providing for the rise in-the level of the river 
during the rainy season, we still consider will be 
found the proper method of dealing with that serious 
difficulty. 

The . United. States. Commission has not, we 
apprehend, : fully. realised :the physical difficulty 
involved in the treatment of the Atlantic end of the 
canal, and the foundation of a. stable:harbour there, 
as they do not propose to restore the ancient 
régime of the Rio Lat Juan by doing away with the 
Brozo Colorado, the Costa Rica mouth of that 








tion of the mode of construction chosen for certain 





river, which we still hold to be a:sine qué non. 
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The difficulties of climate and labour are both 
capable of being overcome, as we before pointed 
out, and the latter, the more readily, now since 
the United States can dispose of sources of 
Chinese labour supply, by her conquest of the 
Philippines. On the whole, we shall be very 
much surprised if the Nicaragua Canal is not suc- 
cessfully completed within the first decade of the 
twentieth century, and if it does not prove a 
thoroughly sound undertaking in American hands ; 
and still more shall we be surprised if this water- 
way does not become a leading factor in the solu- 
tion of the commercial problems of the coming 
century. History will thus, indeed, become stranger 
than fiction, as the original notion which was 
started by the Spanish discoverers of America, and 
which so profoundly influenced their policy from 
the very outset, will obtain its complete fruition at 
the hands of their rivals and whilom adversaries of 
Anglo-Saxon blood ; and the link uniting West and 
East will be forged, which was dreamed of and 
planned centuries ago. 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XLIV. 


ORDNANCE AND FortiFIcaTION DEPARTMENT— 
(continued). 

THE south shops, which were built in 1897, es- 
pecially for the construction of field and siege 
artillery, are separated from the north shops by 
the road to Montcenis, communication being 
established. between the two by a footbridge. 

The shops consist of three buildings (see Fig. 
399, page 176 ante), one of seven spans, 10 metres 
(33 ft.) wide and 117 metres (384 ft.) in length ; 
the two others, each of three spans, aJso 10 metres 
(33 ft.) wide and 87 metres (285 ft.) in length, 
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The three buildings are separated by yards 
10 metres (33 ft.) wide. Owing to the small 
width. of the spans, and in view of the work for 
which the buildings were intended, Mr. E. 
Schneider decided to adopt a saw-tooth roof, the 
first of the kind ever made in Creusot for large 
buildings, the vertical sides facing the north being 
filled in with corrugated glass. To provide for 
extensions in the future, the ends of the shops are 
not walled in, the end columns and _ trusses 
being similar to those in the body of the building. 
The columns are placed 10 metres (33 ft.) apart one 
way, and 5 metres (about 16 ft.) apart in the other 
directions. They are stayed transversely by light 
iron girders, and longitudinally by the overhead 
travelling girders. The remainder of the building 
is of wood, and the parts of the roof looking south 
are covered with slates, the inside being lined 
with matched boarding in the same way as the 
north shops. The flooring consists of concrete in 
cement. The sides of the building are formed 
of timber framing filled in with brickwork. The 
columns are provided with brackets, placed 3 metres 
(9 ft. 10 in.) high, to carry the main transmission 
shafts. 

The annexes to the north and south shops are 
as follow : The engineers’ and accountants’ offices ; 
a dépét, 62 metres (203 ft.) long and 21.50 
metres (72 ft.) wide; a building, 29.50 metres 
(97 ft.) long, and 14 metres (46 ft.) wide, which 
contains the central steam and electric power- 
generating station for this particular department. 
The boiler-house of this station covers an area of 
27 metres by 14 metres (88 ft. by 46 ft.). Near 
the south shops is another boiler-house which 
measures 28 metres by 18 metres (92 ft. by 59 ft.) ; 
there are besides several sheds for warehousing 
material, for drying and bending woodwork, &c. 

The railway system of the Creusot Works pro- 
vides communication with the Artillery Depart- 
ment, which, of course, has in addition ample track 
accommodation in sidings, and in lines running 
through the principal shops. The usual rolling 
stock is used for ordinary transport, but special 
wagons are always held in readiness for the car- 
riage of extra heavy or bulky pieces. Six-ton and 
10-ton portable cranes are provided to handle gun 
parts in their rough state as they are received from 
the other departments of the Creusot Works. All 
the gun parts are brought inside the shops on 
trucks, where they are taken up and distributed to 
the various machine tools with the help of the 
overhead travellers. 

The north shops are provided with fourteen of 
these travellers, namely, one of 60 tons and two of 
30 tons in the central spans ; three of 15 tons and 
eight of 6 tons and 3 tons in the lateral spans. 
Each of these travellers is operated by an electric 
motor, driven by a belt and shaft, fitted with 
friction cones that transmit the motions for lifting 
or traversing a load. The man in charge of this 
work is stationed in a cabin mounted on the 
traveller, from which he controls all the move- 
ments by means of a series of levers. 

In the south shops there is a 6-ton electric 
traveller for each span. All travelling cranes were 
built by Messrs. Schneider and Co. ; they are pro- 
vided . with three electromotors, one for each 
operation. As we have seen, the north shops serve 
for the machining of large and medium-sized guns, 
for gun carriages for coast defence, for gun mount- 
ings, ships’ turrets, and turrets for land service ; 
and they contain ail the machine tools required for 
this large range of work. 

The, central spans in which the 30 and 60-ton 
overhead travellers are placed, contain very large 
lathes, boring machines, and numerous other 
massive machine tools for the manufacture of 
large guns and their carriages or mountings. Part 
of this space is also utilised up» for the erection of 
heavy and medium-sized work. The lateral west 
span of the west group, with two 15-ton overhead 
travellers, contains the lathes, boring machines, 
and other tools required for the finishing of medium- 
calibre guns, their carriages or mountings, and for 
the manufacture of various accessories of artillery. 
The other lateral span of the same group, served 
by overhead travellers of three and six tons, is 
occupied by the smaller machine tools, by lathes 
for turning —= fittings, by vice benches, and 
space is reserved for a dépét for tools and stores. 

In the west span of the east group, served by a 
15-ton overhead traveller, is a range of planing 
machines, and a space in which the various gun 
parts are hand-fitted and put together ; while the 





fourth side span forms the smiths’ shop and con- 
tains several-machine tools more especially used in 
the manufacture of accessory electric apparatus ; in 
it are also placed a series of vice benches. Of the 
three south shops, one covers an area of 8200 square 
metres(9820square yards), and each of the two others 
an area of 2600 square metres (3115 square yards). 
These shops are specially intended for the con- 
struction of field guns. In the main building of 
the south shops, three spans are filled with lathes ; 
one with rifling and other machine tools; and 
the three others are utilised as fitting-shops. Here 
are assembled the various gun elements, the jackets 
and coils are shrunk on; this shop also contains 
the dépdt for tools and stores. The two other 
buildings of three spans each, are used for the 
manufacture of forgings and for the working up of 
shields and plates ; they also contain a storehouse 
for wood and other material, and the necessary 
wood-working machinery for the manufacture of 
wheels, caissons, &c. 

Among the largest machine tools may be men- 
tioned two gun-boring machines of 15 metres 
(49 ft. 24 in.) travel, and 1.200 metre (47} in.) 
height of centres; a lathe 1.400 metre (554 in.) 
heigh of centres and 15 metres (49 ft. 24 in.) be- 
tween centres; one large horizontal surfacing 
lathe, that can turn up to a diameter of 8 metres 
(26 ft. 3 in.) and one rifling machine of 14 metres 
(45 ft. 11,3, in.) travel ; these tools are employed 
for machining guns of the largest calibres. With 
such a plant the heaviest guns are now produced at 
Creusot. 

Among the larger plate-working machines, there 
is one 150-ton hydraulic press for stamping gun- 
carriage cheeks ; a hydraulic riveting machine, and 
two special hydraulic presses for putting on the 
bands of projectiles. The three steam hammers in 
this department are very light, one being of 5 
cwt. and one of 10 cwt., both double-acting ; there 
is also a 2-ton hammer for the manufacture of 
drop forgings. This part of the plant includes also 
furnaces for heating, annealing, tempering, and 
cementing the smaller parts that enter into the 
construction of field artillery. The large forgings 
are made in the steel department, as has been 
already described (see ENGINEERING, vol. lxv., page 
200), and are brought forward to the gun-shops. 
The plant is completed by full sets of all the neces- 
sary gauges, standard measures, instruments of 
precision, &c., required in the manufacture of ord- 
nance. 

In Figs. 407 to 410, pages 202 and 203, are given 
several further views of the interior of the diffe- 
rent shops described above. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue fifty-second annual general meeting of the 
Institution of Mechanical Engineers was held last 
week, not in the theatre of the Institution of Civil 
Engineers by courtesy of the Council of the latter 
society—as we have had occasion to announce for 
many years past—but in their own theatre in .uweir 
own new house which has just been almost completed 
at Storey’s-gate, St. James’ Park. The Institution 
house, however, is not yet ‘‘opened,” although 
it is in use, the ceremony which will inaugurate 
the formal establishment of the Mechanical Engi- 
neers in their own abode being reserved for a 
later date, probably some time in May. Of this, 
however, formal announcement will be made to 
members in due course. 

The new building is an imposing structure, and 
being within the park has one of the best sites in 
all London. The theatre, or lecture hall, is 
slightly larger than that of the Institution of 
Civil Engineers, and has, in addition, a fair-sized 
gallery at one end. The tea-room, which was used 
on the evenings of the meeting, is in the basement, 
and is somewhat ornate in character, with walls 
and pillars of polished marble. We shall, how- 
ever, at a future time, no doubt, have occasion to 
refer more fully to the new building and its ap- 

intments, so we may leave this part of the sub- 
ject for the present. 
~ The meeting was held on the evenings of Thurs- 
day, the 9th inst., and Friday, the 10th inst. On 
the former day the chair was taken at the usual 
hour, half-past seven, by the retiring president, 
Mr. Samuel W. Johnson, who has held office for 
a year. There wasa large attendance of members, 
the council table being unusually full. The 
President opened the proceedings by a few in- 





troductory sentences in which he referred to 
the fact that this was the first meeting held jn 
the Institution’s own property. Fifty-one _ years 
ago the Institution was founded in Birmingham, 
and consisted of 50 members; at the present 
day the membership amounts to 2684 persons, 
Since the foundation there had been 23 Pregj- 
dents, and amongst them were to be numbered 
some of the most distinguished engineers of this 
great era of engineering, beginning with George 
Stephenson, who died the year after the Institu- 
tion was founded. There were, at first, three 
vice-presidents of the Institution, Mr. Joseph 
Miller, of London, Mr. Charles F. Beyer, of Man. 
chester, and Mr. James McConnell, of Wolverton, 
The original members of council were five in 
number, namely, Edward Humphrys, of London, 
Benjamin Fothergill, of Manchester, Joseph Rad. 
ford, of Manchester, William Buckle, of Soho, and 
Edward A. Cowper, of Smethwick. The Institution 
had been successful from that time forward, and it 
was reasonable to hope that there was a like future 
in store for it. The possession of the new house 
would doubtless be a most important feature in the 
history of the Society, and would have considerable 
influence in forwarding the progress of engineering 
science. When arrangements were completed for 
the opening ceremony members would have the 
advantage of being represented by Sir William H, 
White, who would then be President, and the 
duties that would have to be performed could not 
be placed in better hands. Mr. Johnson concluded 
by referring to the loss the Institution had recently 
sustained by the death of some of its most promi- 
nent members. 

The minutes of the previous meeting having 
been read by Mr. Worthington, the secretary, 
the next business was the reading of the annual 


REPORT OF THE COUNCIL ; 


in which it was stated that the names of all classes 
on the roll of the Institution was 2684 at the end 
of last year, a net gain of 191 on the corresponding 
figures for the previous year. During 1898 279 
names were added to the register, against which 
the loss by death was 32, and by resignation or 
removal 56. These figures represent a slight de- 
crease in losses, and show that 51 more new 
members were added to the Institution than dur- 
ing the previous year, and 100 more than in 1896, 
During the year Her Majesty had conferred upon 
Mr. T. E. Vickers a Companionship of the Order 
of the Bath, and upon Mr. James Dredge a Com- 
panionship of the Order of St. Michael and St. 
George. Reference was next made in the report 
to the losses by death, the past year having been 
exceptionally disastrous in the number of distin- 
guished members who had passed away. Among 
these may be mentioned Sir William Anderson, 
Director-General of Ordnance Factories, a past- 
president ; Sir Henry Bessemer, a past-member of 
council ; Mr. Charles Cochrane, a past-president ; 
Sir Benjamin A. Dobson, a member of council ; 
Sir James N. Douglas, a vice-president; Dr. John 
Hopkinson, a member of council, and Mr. Mudd, a 
member of council. Sir John Fowler and Mr. 
Robert Sinclair, whose deaths occurred last year, 
had also been members of the Institution from the 
year of its foundation. 

The accounts for the past year showed the re- 
ceipts to have been 8452/. 4s. Od., while the ex- 
penditure was 7588/. 12s. 1ld., leaving a balance 
of 863/. 11s. 1d. The total investments and other 
assets, as shown by the balance sheet, amounted 
to 66,4621. 18s. 4d. From this amount should be 
deducted 25,0001. for debentures, and allowing 
4321. 13s. 9d. for accounts owing, but not paid, 
and 811. 4s. 1d. unclaimed debenture interest, the 
capital of the Institution amounts to 40,949. 0s. 6d. 
Of this sum 50001. has been set aside as a sinking 
fund for the redemption of debentures. . 

The report next referred to the work of the 
Research Committees. Experiments on the value 
of the steam jacket : been carried on at Uni- 
versity College by Professor Beare, but additional 
experiments have yet.te be made before.the report 
can be presented. . Sir William Roberts-Austen has 
continued his experiments in connection with the 
Alloys Research Committee, the fifth report being 
read at the meeting. Sir William White has been 
elected chairman of this Committee in place of the 
late Sir William Anderson. The. Gas Engine 
Committee are continuing their researches at 
Mason College. The compound steam engine has 
now been fixed’ at King’s College, London, for the 
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Steam Engine Research Committee. The chair- 
man, Mr. Bryan Donkin, and the reporter, Pro- 
fessor David Capper, propose commencing a series 
of experiments shortly. 


Tue SumMER MEETING. 


The Council propose holding the Summer Meet- 
ing this year in Plymouth. The date has not been 
announced, but doubtless it will be held during 
the last week in July, in accordance with custom. 


ELECTION OF OFFICERS. 

At the conclusion of the reading of the report 
the result of the election of officers of the In- 
stitution (in addition to those remaining in office) 
was read as follows: President: Sir W. H. 
White. Vice-Presidents: Sir Douglas Galton, 
Mr. W. H. Maw, Mr. T. Hurry Riches. Members 
of Council: Sir W. Arrol, Sir B. Baker, Mr. 
Henry Chapman, Mr. H. Davey, Mr. E. B. 
Ellington, the Right Hon. W. J. Pirrie, Sir 
Thomas Richardson. 

The late Mr. William Laird was also elected, 
but his death having occurred since his election, 
the vacancy in the Council has been filled by the 
appointment of Mr. Henry Chapman, who received 
the next highest number of votes in the ballot. 


THE PRESIDENCY OF THE INSTITUTION. 


Mr. Johnson then vacated the chair, to which he 
conducted Sir William White, who was received 
with applause by the meeting. In returning thanks 
for his reception, the new President said he was 
very conscious of the responsibility of the position 
which he had been called upon to fill, and of the 
great honour done to him by his election. He 
would use his best endeavours to serve the interests 
of the Institution, but as a public servant there 
might be other engagements he would be called 
upon to keep, which possibly, under certain condi- 
tions, might prevent him giving as much time as he 
would desire to the business of the Institution. 
Members had heard the report of the Council read, 
and must have rejoiced to know how the Institution 
had prospered. There was only one sentence in 
the report which would be regretted, and by him- 
self, perhaps, more than anyone else, it was that 
which stated that Mr. Johnson did not see his way 
to occupy the Presidential chair for a second 
year of office. 

Sir Frederick Bramwell next proposed a vote of 
thanks to the retiring President. He said he had 
not had much experience personally of the pro- 
ceedings of the Institution during the past year, 
having been kept away from meetings by doctor’s 
orders. But there were some things which became 
matters of common notoriety and penetrated even 
to the ears of those laid on the shelf, and one of 
those things was the way in which Mr. Johnson 
had filled the Presidential chair and the splendid 
manner in which the Derby meeting was con- 
ducted. He had also heard of the way in which the 
retiring President had undertaken the very con- 
siderable work which fell to his share in connection 
with the building of the Institution House. He 
had therefore no difficulty in proposing that the 
thanks of the members of the Institution should 
be given to Mr. Johnson for his services as Presi- 
dent during the past year. 

The vote was seconded by Sir Edward Carbutt, 
who said he had known Mr. Johnson since the 
time when he, the speaker, was a young man 
serving his time at the Midland Railway. Mr. 
Johnson was then at the Great Northern Railway, 
and was looked on as one who would make his 
mark. Members knew now how fully that expec- 
tation had been fulfilled. As chief of a great 
department on the Midland Railway, Mr. Johnson 
had well served his company and the public by 
making engines that were powerful enough to 
keep time whilst dealing with the ever-increasing 
volume of traffic. 

The vote was carried with acclamation. 

Mr. Johnson, in returning thanks, said he was 
deeply sensible of the kindness with which the 
vote had been proposed and carried, and appre- 
ciated keenly the great honour done him by his 
election as President. He felt it was the crown 
of his professional career, and he asked no honour 
beyond it. His great regret was that he could not 
whey the Presidental chair for another year. 
Vhen he remembered, however, the great. dis- 
tinction and ability of his successor, he recognised 
that members were to be congratulated on having 
48 their chief representive one who would so well 


uphold the honour and dignity of the Institution 
during the momentous coming year in the history 
of the Institution now opening. 


Tue AtLoys ResEaRcH CoMMITTEE. 


The Secretary next proceeded to read Sir William 
Roberts-Austen’s fifth report to the Alloys Re- 
search Committee. We commence, on another 
page, the publication of this report in full, and we 
may therefore at once proceed to the discussion. 

This was opened by the President, Sir William 
White, who reminded the meeting that research 
work was now one of the leading features of 
the Institution, and it would be acknowledged that 
their investigations on the action of alloys of metals 
was by no means the least important. He might 
state that the Council, recognising the practical 
value of these researches to the Mechanical Engi- 
neers, had determined to place at the disposal of 
the Committee the means to proceed further with 
the experiments. The meeting, he said, would be 
glad to hear any supplemental remarks the author 
of the report might wish to make. 

Sir W. C. Roberts-Austen wished first to express 
the sorrow felt by the Committee at the loss of 
their late chairman, Sir William Anderson, who 
had taken the greatest interest in the work. He 
was grateful to Sir William White for taking up 
the presidency of the Committee. Had he not 
done so, the speaker said, he doubted whether he 
should have had the courage to carry on the work. 
He hoped, however, now to make further progress 
in this interesting investigation, and present, at 
least, one other report. He wished to express his 
appreciation of those who had assisted him in his 
investigations, making special reference to Dr. 
Stansfield, who had done so much and had now 
retired from the work to fill an important position 
at the Royal College of Science. The room was 
then darkened and a number of micro-photographs 
were thrown on the screen by the lantern, these 
slides illustrating the points brought forward in 
the report. What Sir W. Roberts-Austen wished 
particularly to emphasize was that in the matters 
illustrated, solid solutions were being dealt with. 

Mr. E. Windsor Richards was the first speaker 
in the discussion. He said that no doubt the re- 
searches were undertaken to throw more light on 
practical work for the guidance of engineers. Asa 
practical man himself, he had tried to see his way 
towards putting into use the information contained 
in the paper for operations in the steel works. He 
was not altogether successful in this endeavour. 
He thought there were too many ‘‘ites.” They 
had pearlite and ferrite which could be understood. 
Then there was cementite, and perhaps that could 
be grasped, but when on the top of these came 
‘*martensite, sorbite, austenite, and the not-by-any 
means euphonious troostite, it became a little difficult 
to sort them out, and tell where one ended and the 
other began. Another difficulty that arose in an 
endeavour to put these researches to practical use, 
was the very small speck out of a mass of metal that 
these micro-sections represented. The pieces of 
metal operated on, he supposed, represented an 
area of about 4 in. square, but if they were 
to form a fair opinion as to the constituents of 
the mass, the pictures shown, allowing for the 
magnification, ought to be 20 ft. long. Was it 
to be supposed that if a very thin slice were 
taken that it would be the same as the rest of a 
bar 300 ft. long? [Sir William Roberts-Austen 
here explained that martensite and austenite were 
produced by quenching, and that the same effect 
would be produced on like constituents whatever 
might be the length of bar. These experiments did 
not aim at showing more than this, and the micro- 
sections were not intended to be simply samples 
of greater masses of metal.] Mr. Windsor Richards 
said that in any case it would be desirable to intro- 
duce a nomenclature that could be understood by 
ordinary minds before other ‘‘ites’’ were discovered. 
He concluded by congratulating the author of the 
report on the honour recently conferred on him by 
the Queen, and wished it to be understood that in 
spite of his criticisms he was fully alive to the 
great labour and valuable time the author of the 
report had spent on the research, for which the 
very warmest thanks of the Institution were due 
to him. 

At this point the discussion was adjourned until 
the following evening. 

On the second sitting of the meeting, on Friday, 
the 10th inst., Mr. J. E. Stead continued the 





discussion. He wished first to express his admi- 


ration of the work done by the author, and 
especially of the very beautiful manner in which 
the thermal changes had been noted and recorded. 
A new arrest point had been discovered, and 
though the practical value of this might not 
be apparent, yet it was most suggestive, at least, 
and an important influence might some day be 
traced to it. He was glad to see the suggestion 
taken up that hydrogen might have some effect in 
producing these irregularities in the cooling curve, 
and here might be found a practical issue in regard 
to the difference between the working of Bessemer 
and open-hearth metal. He hoped that this line 
of speculation would be pushed further, for benetit 
would surely follow from it. The speaker showed 
by the lantern a number of micro-sections. These 
were an extremely interesting series, but as Mr. 
Stead proposes treating the subject in a separate 
memoir, to illustrate which the sections will be 
used, so we may leave a fully detailed account for 
a future occasion. 

Mr. Stead went on to explain that by a simple 
diagram it was shown that all the ‘‘ concrete” con- 
stituents of carbon steels could be seen at a glance 
for each amount of carbon. In breaking soft steel 
and iron the fracture, as arule, passed through the 
grains or crystals, rarelyroundthem. This flowing 
of the steel over itself caused great weakness along 
the lines shown, and flexure would, no doubt, cause 
a crack to form, which once started would continue 
to grow. He had also found, and it was well 
known, that a coarse-grained or crystalline structure 
in steel was more liable to break after punishment 
than the same. steel of fine grain. The inside of 
the heads of steel rails were always, or almost 
always, coarser-grained than the outer envelopes. 
Cracks formed apparently only after the fine- 
grained envelopes had been worn away. Did not 
these results and conclusions, the speaker asked, 
point to the necessity of making the structure of 
the whole of the rail heads as fine as possible? 
Meshes or envelopes of hard brittle cementite 
enveloped the grains in steels containing about 
1.2 percent. carbon, and fractures passed round the 
grains through the centre of the cementite en- 
velopes. After examining about thirty old steel 
rails, including the St. Neots rail, his results 
pointed to the following conclusions : Firstly, that 
cracks on the head did not develop until the 
head was much worn down, and that cracks first 
developed by the steel being caused ‘to flow for- 
ward at the surface of the head, but, being unable 
to travel and pass over or out of the rail ends, they 
passed in an upward direction over the steel in front. 
The structure could easily be obtained fine through- 
out by a very simple heat treatment of the rails 
after they had cooled below 650 deg. Cent., by re- 
heating them again. to about 770 deg. Cent., and 
allowing them to cool out on the benches. He 
had made several trials on pieces of rails, and had 
obtained the fine structure aimed at. Mr. Stead 
did not believe that the microscopic quantity of 
scoriaceous matter distributed throughout nearly 
all steel rails could be responsible in any way for 
the development of cracks on the heads. Best 
Yorkshire iron contains much more scoriz than any 
steel rails, and if those who believe sulphide particles 
aresoobjectionable in steel were to direct their micro- 
scopes to thé very best wrought iron made in England, 
they would, if they were consistent in their argu- 
ment, condemn all such iron as utterly unsafe and 
unfit for use. The separate scoria in steel rarely 
reached 0.2 per cent., whereas in iron it varied be- 
tween 1 and 2 per cent., or five to ten times as 
much. Mr. Stead showed on the screen a photo- 
graph of a section of a bar of best Low Moor iron 
which had been tied into a true lover’s knot when 
in the cold state, and which was of most excellent 
quality, yet in the section shown the scoriaceous 
matter was apparently in massive quantity. He 
suggested that microscopists should be cautious in 
forming conclusions. Hesaid he hadcrushed a — 
of steel which contained many cigar-shaped particles 
of scoria, and he had then polished and etched the 
specimen in the direction it was crushed. He 
then broke it at right angles to that direction. 
The fracture did not pass through the scoria, but 
generally along the borders of the pearlite. It 
appeared then that these cigar-shaped pieces of 
scoria were not responsible for causing or leading 
to the development of cracks. Mr. Stead next 
showed a photograph of a brittle-steel casting, 
the brittleness being caused by a thin envelop- 
ment of sulphide of manganese round the grains 





of steel. This character of brittleness had just 
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been explained by Professor Arnold, who also 
found that on annealing the steel, the sulphide 
envelope disappeared as such, but reappeared as 


_ little balls of sulphide. Mr. Stead had never met 


with enveloped grains in large castings, but he had 
always found small globules of sulphide present. 
Probably, in solidifying, the sulphides invariably 
were drawn to the granular junctions, but when 


‘the masses of cooling steel were large they had 


time to coalesce and form globules. 

Professor Arnold, of Sheffield, said that he had 
read the report with great interest and some little 
gratification. Some years ago, in discussing the 
first and second reports, he had suggested to the 
Committee that it was desirable to include in their 
methods of examination micrographic analyses. 


He also pointed out that theoretically there must 


be a recalescence point for the element hydrogen. 
At the time these suggestions were thought of little 
value. He was, therefore, naturally pleased that 
considerable portions of the fifth report were 
devoted to micrographic data and to the announce- 
ment of the discovery of the position of the re- 


‘valescence point of kydrogen. He warmly con- 


gratulated Sir William Roberts-Austen upon the 
beautiful re-arrangement of his pyrometric records 
which had rendered the detection of this point 
possible. It was well known that on working 
mild steel at a black heat, the metal became 
brittle, and as the temperature at which this 
brittleness developed seemed practically identical 
with the hydrogen point, he suggested to Sir 
William Roberts-Austen that it would be inte- 
resting if any connection could be traced between 
the two phenomena. Turning to the solution 
theory put forward to account for the influence 
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of carbon on iron, he noted that Sir William 
Roberts-Austen had selected as an analogue the 
freezing of a solution of salt and water. Naturally 
some people would be inclined to receive this 
analogue of frozen brine with coldness ; in fact, 
to take it with a grain of salt. Nevertheless he 
was not among the number. Indeed, the com- 
parison appeared to him to be, broadly, a very 
happy one. But on coming to details, he 
should like to ask Sir William if he considered 
the terms ‘‘eutectic” and ‘‘cryohydrate” on 
the diagram to be synonymous? If the dia- 
gram and theory meant that the frozen brine 
was a mixture when solid, but whilst in solu- 
tion a hydrate then he adopted the analogue 
entirely. This view, however, meant that the 
carbon was diffused not in the elementary con- 
dition but asacarbide. In fact, red-hot steel con- 
taining 0.9 per cent. carbon consisted entirely, 
instead of cryohydrate, of what he would venture 
to call cryocarbide. He had gathered from Sir 
William Roberts-Austen that he practically agreed 
with this view. There was, however, in the paper 
another analogue which he could hardly support. 
It was stated that the normal carbide of iron, Fe, C, 
a well-marked binary compound, might be regarded 
in the same light as hydrated copper sulphate, or 
blue vitriol, (Cu SO, 5H,O) the Cu SO, repre- 
senting the carbon, and the 5H,O the iron. Blue 
vitriol was naturally very difficult to swallow, and 
he feared the same remark must be applied to the 
analogue. 

Turning to the plotted curves of the solubility of 
carbon, he should like to remark that for some time 
past a research on the diffusive power of carbon and 
other elements through hot iron, had been proceed- 





))) 


ing at University College, Sheftield, and the results 
there obtained did not seem to agree with the data 
in the report, in which it was stated that carbon 
was insoluble in £ iron, that was to say between 
Ar, at 750 and Ar, at 900 deg. Cent. He, how- 
ever, had found that the absorptive power of pure 
iron was nil up to Ar,, which was the point of 
change from a to B iron. After the change the 
iron was capable of absorbing carbon up to the 
saturation point at 0.9 per cent. Then, after an 
interval of at least 150 deg. of temperature, during 
which the absorption ceased, the carbon again began 
to diffuse at 900 to 950 deg. Cent. This seemed to 
him to denote diffusions of two definite carbides. 
However, Sir William Roberts-Austen had very 
kindly asked him to read a paper at the May 
meeting of the Iron and Steel Institute, at which 
Sir William would take his seat as President. The 
matter could then be fully discussed. In employ- 
ing the terms a, 8, and y iron, which were sup- 
posed to represent allotropic modifications of iron, 
he wished to point out that in the past the two 
schools known as the ‘‘allotropists” and the 
‘‘carbonists” seemed widely separated in their 
views. However, at present this difference of 
opinion had resolved itself into a question of 
definitions. The original definition of allotropy 
seemed to point to a chemical allotropy similar 
to those of hard and plastic:sulphur or oxygen 
and ozone. However, Sir William Roberte- 
Austen had since defined allotropy as “4 
change in internal energy at a critical tempe- 
rature unaccompanied by a change of state. 
He thought that this definition included water 
from 4 deg. to 0 deg. Cent., and was not 
sure that chemists would accept this. How- 
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ever, if they did he also was fully prepared to 
admit that changes in iron similar to that just 
mentioned would be allotropic. Sir William 
Roberts-Austen seemed to think that the mecha- 
nical influence of carbon on iron was not yet 
known. In Sheffield, however, they were certainly 
labouring under the impression that they did know 
itt He suggested that the diagram of Professor 
Howe’s crucible steel tests might now be re- 
garded as almost obsolete. It showed that the 
maximum stress per square inch for crucible steel 
was about 48 tons at 0.9 per cent. of carbon. At 
Sheffield, on numerous tests, they found that pure 
iron and carbon steels had at 1.2 per cent. of 
carbon a maximum stress of 62 tons. With re- 
ference to the genial satire of Mr. Windsor 
Richards on micrographic constituents, he must 
say he had been expecting an explosion from 
ractical steelmakers for some time. He thought, 
owever, that Mr. Richards had gone a little 
too far, but at the same time his complaint 
was well-founded, and he freely agreed that a 
reckless multiplication of names for real or imagi- 
haty modifications of iron and micro-constituents 
Was most unfortunate. He might say that the 
first of the ‘self-appointed sponsors,” as Mr. 
Richards termed them, was Professor Howe, and his 
names ferrite, cementite, and pearlite, were most 
siitable. But the science, young as it was, was 
already cursed with synonyms, and not only so, 
but metallographists themselves were evidently at 
cross purposes. The slide shown by Sir William 

berts-Austen as troostite, he (Professor Arnold), 
called martensite. The ‘‘ ites” which had so dis- 
turbed Mr. Richards were terminals given in ac- 
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cordance with the precedents of mineralogy. But 
an ‘‘ite” in mineralogy had a typical composition, 
and a definite hardness. Some metallographists 
however maintained that any quenched steel con- 
taining from 0.1 to 0.9 per cent. of carbon was 
martensite. An engineer would naturally wish to 
associate with any constituent definite mechanical 
properties. But a quenched bar of the so-called 
martensite with only 0.1 per cent. of carbon would 
tie into knots when cold. Martensite proper, 
obtained on quenching 0.9 per cent. carbon steel, 
was almost as brittle as glass. Indefinite me- 
chanical mixtures should not be termed “ites.” 
With reference to austenite he thought it need 
not alarm Mr. Richards very much, because 
it was produced by suddenly quenching out razor 
steel containing about 1.6 per cent. of carbon from 
a high temperature. A Sheffield razor hardener 
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who produced austenite would be requested to 
transfer his services to another firm. 

In conclusion, he wished to say that after arguing 
in a circle for nearly 10 years, the two schools of 
metallurgy seemed to have come back to the same 
point. But he was glad to know that the new light 
resulting from the experiments on either side had 
brought about a practical agreement. Most of our 
eminent international metallurgists considered the 
carbon in hot or quenched steel to be in combina- 
tion with the iron. He was very pleased to find 
that they were supported in this view by Sir Wil- 
liam Roberts-Austen and to note that the distin- 
guished French metallurgist, M. Osmond, thought 
this might be the case. It thus seemed that not 
the least important feature of the fifth report to 
the Alloys Research Committee was the fact that it 
had honourably terminated a prolonged controversy 
which had been painful to both sides. 

Mr. Wrightson was the next speaker. He re- 
ferred to the great improvement made by the 
author in the arrangement of the pyrometer by. 
means of which an exaggerated form of curve was 
obtained, thus enabling the changes of temperature 
to be readily observed. He was of opinion that 
Sir William Roberts-Austen was right in regard 
to the physical bearing of allotrophy, and he re- 
garded the matter as one that was of great prac- 
tical and scientific importance. The speaker 
next referred to the experiments he made some 
years ago on the flotation of balls of iron in 
liquid iron, and the changes of density that 
were shown by these experiments to occur 
with varying temperature. He also made 
reference to experiments he had carried out in con- 
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junction with the author in which they had pressed 
hot iron, which operation was found to cause a fall 
in temperature. This result bore out the theories 
of Lord Kelvin and his brother, Professor James 
Thomson. In regard to the practical bearing of the 
cooling curves of the report, it was well known 
that welding could only be effected at a critical 
temperature, and it might be that this temperature 
occurred at some of the points of arrest which 
were shown on the author’s curves. 

Dr. A. Stansfield said that in the diagram shown 
on the wall,* the line S E represented the separa- 
tion of cementite in cooling masses of carburised 
iron. The exact position of this line, and especially 
of that portion of it to the right of E, was very diffi- 
cult to determine by the usual method of cooling 
curves ; but the ordinates of the curve S E, mea- 
sured from the line P P!, indicated (as in a diagram 
shown by Mr. Stead) the amount of cementite in 
the steel. The position of the dotted portion of 
the curve might consequently be deduced from the 
amount of free cementite that was shown to be 
present by chemical or microscopic analysis. The 
point at which the dotted portion of the curve 
S E met the line S P! denoted the disappearance 
of free cementite in highly carburised iron, and 
the ascending branch to the right of this point 
indicated the presence of free ferrite. The curves 
in the diagram first referred to related to fairly 
pure carburised irons which had been slowly 
cooled from the molten condition so _ that 
graphite had been able to separate. The dia- 
gram would have to be considerably modified 
to represent carburised irons which might contain 
as much as 4.8 per cent. of combined carbon. 
Professor Arnold had made a very interesting 
statement in reference to the temperature at which 
carbon would diffuse in iron. The speaker would 
be pleased to learn that Mr. Stead’s observations 
were in complete agreement with the views put 
forward in the Report, and the diagram which had 
been drawn upon the blackboard, and which really 
indicated the extent to which cementite carbon 
was soluble iu iron, was actually represented in the 
diagram first referred to by the speaker. Professor 
Arnold had stated that diffusion did not take place 
until the iron had been heated to’750 deg. Cent., 
and he had inferred from this that 8 iron was 
capable of dissolving carbon ; 750 deg. Cent. was 
above the Ar 1 point, and consequently, as was 
stated in the Report, some of the iron in mild 
steel, and the whole of it in saturated steel, would 
be in the y form, in which it could readily dissolve 
carbon to the extent vf 0.9 per cent. There was, 
therefore, no need to suppose that carbon was 
soluble in 8 iron. The remainder of Professor 
Arnold’s diagram was shown to be in substantial 
agreement with the curve S E in the author's 
diagram first referred to. 

The secretary next read a communication from 
Mr. R. A. Hadfield, who congratulated the author 
on his report. He noted with satisfaction that 
the report now fully admitted that pure electrolytic 
iron does not possess adamantine hardness, and 
that any modification of the known physical pro- 
perties of the soft metal iron is due to the pre- 
sence of other elements, one, for example, being 
hydrogen. Mr. Hadfield had had several oppor- 
tunities of examining probably the purest iron yet 
known (Fe 99.98 per cent.) produced by the 
principal of University College, Sheflield, Dr. 
Hicks, and his collaborateur, Mr. T. L. O’Shea. 
This product, whilst brittle and fairly stiff 
to the file, after being heated to a low red heat, 
became very soft and readily bent double. In fact, 
it was much like a specimen of soft copper. No 
reversal of its physical properties appeared pos- 
sible. Whether quenched from high or low heats, 
quickly or slowly, it still maintained its softness 
and ductility. The author had stated ‘‘ that the 
solubility of a substance depends on the form in 
which it is presented to the solvent ; thus carbon, 
in the form of ordinary graphite, has a much lower 
degree of solubility at certain temperatures than the 
carbon in the combined form known as cementite. 
This suggests a reason why steel contains more com- 
bined carbon than slowly-cooled pig iron.” Mr.Had- 
field failed to understand the statement made in the 
last-quoted sentence. There were, he pointed out 
in his letter, several varieties of pig for cast iron 
which contain much more combined carbon than 
steel, even if cooled slowly. White pig iron he 





* This diagram will be reproduced in our next issue, 
and will be marked Fig. 67. 





brought forward as an example, the carbon in white 
ironcontaining manganeseremained mostobstinately 
combined, even if annealed by the process used 
when preparing malleable cast iron. In this latter 
case there appeared to be practically no treatment 
that is capable of breaking down the intimate com- 
bination existing in the double carbide of iron and 
manganese. As regarded the solution theory, Mr. 
Hadfield regretted being unable to accept it in the 
form presented in the Report. As the author him- 
self said, sufficient evidence was not yet available 
to substantiate this theory. He was of opinion, 
therefore, that we should go very slowly on this 
ground, as there may be much to unlearn. In 
conclusion, the writer said that it was with much 
pleasure he noted Sir William Roberts-Austen’s 
cordial reference to Professor Arnold’s labours. 
Speaking personally, he could say that to many in 
Sheffield, as well as the writer himself, the Pro- 
— work had been of the greatest practical 
value. 

Mr. Jenkin said he had examined a sample of 
burnt steel which gave, under the microscope, an 
appearance very much the same as the author’s, 
Fig. 29. The carbon appeared high, much more 
so than would be anticipated from the original 
content. He examined an ingot, part of which 
was purposely burnt, and found more carbon in 
the burnt sample. He concluded from these facts 
that steel took up carbon from the fire when it was 
burnt. He also found that carbon was higher in the 
billet than in the ingot from which the billet was 
rolled, and this he thought might be due to the 
action of the fire in the reheating furnace. The 
fact might prove of value, as it would possibly 
enable burnt steel to be made good by suitable 
treatment. 

Sir W. Robert-Austen, in replying to the discus- 
sion, referred to Mr. Windsor Richards’ remarks, 
and threw three photographs on the screen, at the 
same time exhibiting a diagram showing the num- 
ber of places in a rail from which specimens 
were taken. It was seen that the three different 
parts were practically alike. Two of the views he 
would refer to as micro-sections from the shaft 
of the Penelope. One was quenched and the other 
was not, and, therefore, there was a difference in 
appearance, and it might be argued that the two 
parts of the shaft were not alike. The difference 
was caused by the quenching, which was a 
point he had endeavoured to illustrate, and as a 
matter of fact, the sections were not from the shaft 
of the Penelope but from a needle. In reference 
to what had been said about the hydrogen point in 
steel, it was a matter very difficult to determine. 
He agreed with what Dr. Stansfield had said, and 
there was no difference of opinion as to the diffu- 
sion of carbon. In regard to Mr. Hadfield’s re- 
marks electro-iron might be sometimes of adaman- 
tine hardness, the hardness or softness depending 
on the strength of the current with which it was 
deposited. 

PrintinG MACHINERY. 


A paper by Mr. William Powrie on ‘‘ Machinery 
for Book and General Printing” was next read by 
the secretary. This we shall print in full with the 
illustrations at a future date. The late hour at 
which the paper was read precluded any consider- 
able discussion on the subject. In proposing a 
vote of thanks to the author, the President re- 
ferred to the trouble and care he had devoted in 
the production of the paper and the illustrations 
by which it was accompanied. Mr. J. Southward, 
speaking as a practical printer and not as an engi- 
neer, said that the paper contained a comprehen- 
sive and accurate review of the class of machines 
dealt with. He also referred to the progress made 
in this field of mechanical industry in the United 
States, and was of opinion that English engineers 
might with advantage study American practice and 
acquaint themseves with what was being done on 
the other side of the Atlantic. After a few words 
from Mr. Alexander North, the author briefly re- 
turned thanks to the meeting and the proceedings 
were brought to a close. 





THE GREAT CENTRAL RAILWAY. 
(Continued from page 167.) 

In turning now to the details of the works, it is 
only natural that we should begin at the booking 
department at the Metropolitan end, the portal 
through which all passengers for the North must 
pass ; but we may say at the outset that the ex- 








pectations formed of traftic in the immediate future 
are more in the direction of minerals and goods 
rather than of passengers, although the success of 
the trial train which steamed from Manchester to 
London since we last wrote on the subject in 
5 hours 20 minutes, including all stoppages, augurs 
well for the success of the line as a passenger route 
from the North and the Midlands. Indication of 
the recognition that passenger traftic must be culti- 
vated assiduously and for a long time, is found in 
the great conveniences at the terminal station in 
London if not in its unpretentious dimensions, 
There are at present four platforms, the width 
being 155 ft., but ultimately there will be ten or 
more, and while the ground for the extension igs 
otherwise utilised now, the promenade, a strong 
feature for the distribution or circulation of traffic, 
has been made the full width of the station, or 
314 ft., with the station buildings on three sides 
and the lines stretching away to the North at right 
angles to it. 

The main building of the station, alongside of 
this promenade, has a southern elevation. It is 
about 400 ft. distant northwards from the Maryle- 
bone-road, in the rear of the palatial hotel, con- 
structed under Sir Blundell Maple’s personal direc- 
tion, which immediately adjoins the great thorough- 
fare named. There are new roads on either side 
of the hotel, the one to the east being Great 
Central-street, and the other to the west Harewood- 
avenue, formerly known as New-road No. 7. 
These are wide streets, and in front of the station 
buildings, separating them from the ‘‘ Hétel Great 
Central,” there is a road 90 ft. wide. The aim is 
to make Great Central-street the exit both from 
the arrival platforms and from the booking-hall 
verandah ; while the other street, to the west, will 
be purely for vehicles arriving with passengers and 
luggage. Thus the archway through the station 
buildings from the arrival platforms is directly 
opposite this exit road. In front of the booking 
hall there is a covered roof or verandah, about 
90 ft. long, and equal to half the width of the 
street; while there is an extension of 21 ft. in 
length over the remaining width of the street up 
to the hotel entrance. Thus passengers will pass 
under cover from station to hotel. This verandah 
roof is of ornamental design, with cast - iron 
columns, steel girders, and glass covering. 

The station buildings proper are illustrated on 
our two-page plate. The design is intended to har- 
monise with that of the hotel. There is a blending 
of several styles of architecture, which is not by 
any means without its pleasing features. The 
windows, for instance, suggest the Italian style, 
while in some of the mouldings there are recollec- 
tions of old Dutch architecture, and the roof is in 
the modern Gothic style. Whilst being effective 
and ornamental in a moderate degree, it is built of 
the soundest and least perishable of materials, to 
withstand the severities of the London atmosphere. 
The body of the building is faced with the best 
Leicestershire pressed bricks, orange-red in hue, 
while all the mouldings and ornamentation are of 
Doulton’s terra-cotta. 

The total width of the southern elevation, 
facing the hotel, is 340 ft. 6 in., while to the east 
there is a wing extending to 145 ft. in depth, and 
on the west there is a corresponding extension 
150 ft. in depth, utilised for the parcels department, 
&c. Beyond this wing are several departments 
which will conduce to the success of the working 
of the line. The main buildings have a basement 
for stores, kitchen, &c., a main ground floor for 
passenger accommodation, and two upper floors, 
whilst the roof has been made so that it can easily 
be raised to provide a third upper storey. This 
has necessitated several interesting details in the 
girder work, as has also the four gables in the 
centre, indicated in the longitudinal section an 
cross-section through the booking hall, but refer- 
ence to these must be deferred until our next 
article, when we hope to illustrate this roof. 

As to the arrangement of the building, the 
booking hall is in the centre, and is 63 ft. im 
length, 40 ft. 6 in. in width, with a height of 
ceiling of 19 ft. 6 in. These dimensions are 
moderate, almost unpretentious. This is partly 
owing to the exigencies of the available area, but 
chiefly to the immense promenade area immediately 
beyond, to which reference has already been made. 
There are three entrances: semi-circular arches, 
8 ft. wide, with oak and glazed doors. The walls 
of the hall are of moulded and panelled terra 
cotta to a height of 12 ft. from the floor, 
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the upper part being of white enamelled bricks, 
while the floor is laid with teak blocks. The 
pooking-office is a fine piece of oak cabinet work of 
the orthodox octagonal plan, and in view of the 
effective appearance of the hall, one cannot but hope 
that it will not suffer the usual sad fate by being 
covered with all manner of notices, bills, and adver- 
tisements which have not even the merits of Art to 
commend them. There are two doors from the book- 
ing hall to the promenade. These are 8 ft. wide. 

Adjoining the booking hall to the right, or 
eastward, is a general waiting-room, and beyond 
that the ladies’ waiting-room for third-class pas- 
sengers, with really excellent lavatory accommoda- 
tion. The next building eastward is the ladies’ 
first-class waiting-room, and here it may be said 
that the decoration of the waiting-rooms is in 
Indian red, or light green, with pitch-pine block 
flooring, and that while electric incandescent 
lamps are fitted throughout, there is for use in 
emergencies a Somzee-Greyson’s gas installation, 
with which a mantle is used not unlike the Wels- 
bach, but hardened so as to stand the pressure, 
which is 7} lb. per square inch above atmosphere. 
Compressors are installed at the gas works on the 
station area for increasing the pressure of the ordi- 
nary gas publicly supplied in the district. 

Continuing eastward we have next the archway 
for the egress of cabs from the arrival platforms. 
These cabs enter at the far north of the station so 
that there is here, as in other parts, no chance of 
confusion, but a steady circular stream of traffic. 
This archway is 20 ft. in width. Beyond it is the 
gentlemen’s first-class waiting-room, and theu the 
left-luggage and cloak-room is very conveniently 
located in the south-eastern corner. In addition 
to the usual equipment there is an hydraulic 
hoist to the stores below, and it is the in- 
tention to place beams, on the bottom flange 
of the girders carrying the roof joists, to support 
tackle for suspending bicycles. This practice is 
very acceptable to cyclists. Continuing round the 
east wing we have the telegraph offices for public and 
company use, the stationmaster’s office on a higher 
level than any of the other rooms on the ground 
floor, and with a large bay window, which gives 
him a full view of every platform. The clerks’ 
office and the rooms for inspectors adjoin, then 
stairway and coal hoist to the floor above, with 
porters’ room and lavatory at the farther end, close 
by the arrival platforms. 

Returning to the booking hall to describe the 
western part of the buildings, we have first, as 
shown on the plan, the entrance hall and stair- 
way with lift leading to the company’s offices on 
the first floor of the building. We understand 
there is no present intention of removing the main 
offices of the company from Manchester, although a 
Direciors’ room has been provided with several 
Committee rooms; but we must confine ourselves for 
the moment to the ground floor. Beyond the en- 
trance and stairway, going westward, is the refresh- 
ment department, consisting of first and second-class 
bars, and a dining-room of comfortable proportions 
and appointments. In the south-west corner is 
the parcels department, having two public entrances 
from the street, with a large counter on the pro- 
menade within the station. This parcel depart- 
ment is about 80 ft. long by an average width of 
30 ft., with stores below. In the rear of it again is 
a large covered yard for the use of the parcels 
department, and this has direct access to Harewood- 
avenue (New-road, No. 7), as shown on the eleva- 
tion (Fig. 7). There is here also, as shown on the 
plan, a suite of one-storey buildings, adjoining the 
new road and the station, with rooms for guards, 
porters, &c. Part of the ground, that will ultimately 
be required for an increase in the number of plat- 
forms and railways into the station, is now utilised 
temporarily as a covered yard for the accommoda- 
tion of the company’s private "busses and parcel 
vans. These also are shown on the ground-floor plan. 

The first floor, as we have said incidentally, is 
taken up with a board-room, the same size as 
the booking-hall and immediately over it. To 
the east are various committee-rooms and the 
‘ccountant’s offices, and in the east wing the engi- 
eg department. West of the board-room is 
“4 Secretary's department, with rooms for his 
clerks, and over the parcels department—in the 
crest corner—the general manager’s sanctum. 
be ¢ third floor, so arranged that a fourth ftoor may 

added at some future time, is of equal capacity, 


and the central part is now given over to the 
housekeeper, = : 





As will be seen from the sections on the two- 
page plate, the floors are carrjed on steel girders, 
joists and concrete, which not only provides 
against fire, but insures durability. Fig. 12 
is through one of the waiting-rooms with the 
promenade and a urinal in the time - honoured 
place behind the hydraulic buffer-stops for the 
trains. Fig. 11 is through the dining-room, show- 
ing also the west wing with the parcels office, 
and the manager’s room above, with accommoda- 
tion for guards, &c., at the extreme end. Fig. 15 
is through the booking hall with the bay win- 
dow of the booking-office looking on to the plat- 
form, and Fig. 14 through the archway in the 
main building for the egress of cabs from the 
arrival platform, and showing also the elevation of 
the east wing. 

All these sections show the promenade, which is 
one of the principal features of the station, being 
314 ft. in width—the full width of the station 
when ultimately completed—and 100 ft. in depth. 
The whole of this space is for circulating passenger 
trattic: The roof is entirely glazed, excepting only 
the gutters, and is well ventilated. The paving is 
of Victoria stone. The train platforms, shut off in 
the usual way by gates, run at right angles to this 
promenade, and there will ultimately be some 10 
of them, each 950 ft. long. 


(Zo be continued.) 





DOUBLE-CYLINDER STEAM FIRE ENGINE; 
LONDON COUNTY COUNCIL. 

WE illustrate on page 206 one of the latest 
steam fire engines added to the plant of the London 
County Council. This engine is one of Merryweather 
and Sons’ ‘‘Greenwich Gem” type, and is the first 
of the pattern supplied for use in London. Its 
capacity is 400 gallons per minute, and it will dis- 
charge a jet of water 14 in. in diameter to a height of 
170 ft., or as many as four smaller jets simultaneously. 
There are several special features about the construc- 
tion of this machine worthy of notice. The machinery 
is fixed at the rear of the boiler, being so designed 
that it is above the firedoor, thus permitting lighting 
and stoking at the rear from the engineer’s footplate 
when en route to a fire, and when at work enabling 
one man to stoke, attend to the engine, look after 
the feed and delivery valves, and all other parts 
requiring attention, without moving from his 
place in the rear. Another special feature is 
the construction of the pump. This has two barrels 
and is double-acting. he air space between the 
valves has been reduced to a minimum, consistent 
with the provision of ample passages for the water. 
The pump valves, both for suction and delivery, are 
all arranged in one central chamber accessible by re- 
moving one cover, and the valve seats are kept in 
place by one nut between each pair of suction and 
delivery valves, so that the removal and examination 
of the whole is only a matter of a few minutes. The 
working parts of the engine are entirely of steel, or a 
special bronze, and efficient means of lubrication are 
provided throughout. 

The steam cylinders are fixed direct to the boiler, 
avoiding the use of steam pipes, and the pumps are 
connected to the cylinders by means of a gun-metal 
distance piece (which also carries the shaft bear- 
ings) nal steel stays, so that the strains when 
pumping are all self-contained. The boiler-feed- 
ing arrangements are very complete, consisting of 
feed pump taking water from main pump, an- 
other drawing its supply from a separate suction, 
a self-starting injector, and as an emergency feed the 
discharge from the main pumps may be turned into 
the boiler. The boiler is of Merryweathers’ water-tube 
type, and is fitted with transverse and J tubes, and a 
water-jacket round the firebox. A test of one of 
these boilers was described in ENGINEERING of 
January 27, 1893. The working pressure is 120 lb. 
per square inch, and with the pressure 140 lb. per 
square inch can be maintained in the pump when 
required. The frame is carried on high wood wheels 
mol laminated springs; the fore carriage is capable of 
locking right round, and is mounted on three springs 
arranged to permit travelling over rough roads with- 
out straining the frame or attachments. A large hose- 
box, forming a seat for the firemen, is fitted on the 
front part of the frame, so that when the box is filled 
with the hose and usual gear carried in a London fire 
engine, the machine is complete in itself, and can get 
to work without waiting the arrival of another vehicle. 
Although this type of engine has only been intro- 
duced about 24 years, it has been adopted by over 
thirty English fire brigades, besides several private 
landowners and numerous foreign customers. 





DurBan TRAMWAyYs.—A new tramline to Stamford-hill 
has been opened for traffic, thus completing the Grey- 





ville extension of the Florida-road line. 


ALLEN AND BARKER’S GAS AND 
OIL ENGINES, 


Messrs. ALLEN AND BARKER, of Taunton, make a 
series of gas and oil engines varying from 1 to 30 
brake horse-power. In these engines are to be found 
several features which are the invention of the 
members of the firm, and which are worthy of note. 
Some of them are illustrated on page 207. Fig. 1 on 
that page shows the cylinder of an oil engine, which 
has an impulse every other revolution, whether the 
engine be exerting its full power or not, and which is 
fitted with a vaporiser (Figs. 2 to 6) that is stated to 
run for long periods without needing cleaning. This 
vaporiser is heated by the same lamp which keeps the 
igniting tube incandescent, and gets a supplementary 
supply of heat from the exhaust gases. The oil to be 
vaporised is sucked into the passage a (Figs. 4 to 6) 
by the outstroke of the piston and enters the tubes 
and the annular space /, where it is converted into 
vapour. It finally is drawn away to the cylinder 
through the tube g and the branch e. To regulate 
the supply of oil a small regulator valve is fitted 
at a. By opening this valve more or less air 
can be admitted and the suction on the oil can 
be adjusted, and hence the richness of the mix- 
ture. The annular space / is enclosed between two 
walls, each of which is heated. The inner wall is 
heated by the gases from the lamp, which pass right 
through the central aperture, as through a chimney 
(Fig. 3), while the outer wall is heated by the exhaust 
gases. These enter at b, circulate in the space c, and 
are finally emitted at d (Fig. 4). The volatilisation of 
the oil is thus effected entirely by heat which would 
otherwise be wasted, while the narrowness of the 
space in which this is effected secures a very active 
movement of oil and vapour through it. 

The engine illustrated is fitted with a valve, serv- 
ing the purpose of a ‘‘ timing valve,” to control the 
supply of explosive mixture, or gas, to the ignition tube, 
as shown in Figs. 7 to 9. The casing of the valve has 
an opening j, into which the ignition tube is fitted. 
Within the casing is a hollow plunger, provided with 
a hole 4, which, immediately before the explosion, 
comes opposite the hole j, and allows explosive mix- 
ture to flow up the casing and valve, and enter the 
ignition tube. Normally the plunger is kept at the 
top of its stroke by a spring coiled around its spindle 
l, a part of which is squared to prevent rotation of the 
plunger. A cam on the side shaft depresses the piston, 
and causes the ignition to take’ place at the correct 
moment, thus preventing back-firing. In more recent 
engines this device has been dispensed with, as it was 
found to be unnecessary. 

The supply of vapour, or gas, to the cylinder is not, 
in these engines, uniform at each charging stroke, 
but is varied according’ to the load at each moment, 
the object being to obtain a more uniform turning 
effort than is got when some of the explosions are 
omitted, and the engine is carried at times through 
eight or twelve strokes by the inertia of the flywheel 
alone. To this end the inlet valve o (Figs. 10 and 11) 
has a spring q around its spindle. The amount of 
compression of this spring, and consequently the 
distance the valve o will open under the suction of 
the piston on the charging stroke, depends on the 

sition of the arm p. As shown, the arm is in its 
owest position, and the largest possible charge will 
be admitted to the cylinder, the air entering at m 
and the vaporised oil at », the two mixing in the 
body of the valve casing. before passing the valve o. 
The arm p is connected to the governor, and when 
the speed of the engine tends to rise above the normal, 
the arm 7p rises, epmgrensing the spring, and reducing 
the travel of the valve o. By this means the amount 
of combustible mixture which can enter the cylinder is 
reduced. 

It is stated, with every show of reason, that very 
steady running for electric lighting and such like 
purposes is obtained by this arrangement. The rich- 
ness of the coumaatiiile mixture is kept constant, 
while its amount, and consequently the compres- 
sion, is varied as the load changes. By removing 
the vaporiser and replacing it with an ordinary gas 
poguintees the oil engine becomes a gas engine. 

t is well known that the ignition tube of a gas 
or oil engine is full of residual gas at the end of the 
exhaust stroke, and that their pressure often renders 
it difficult to get certain ignition. To prevent this 
Messrs. Allen and Barker sometimes a 4 a 
scavenging chamber, such as that shown in Fig. 12, 
to insure the removal of the burnt gases. The 
scavenging chamber is attached to the combustion 
chamber by the flange r, while the ignition tube is 
fitted at s. When the exhaust stroke takes place the 
part of the charge in the scavenging chamber expands 
suddenly and aids the evacuation of the contents of 
the ignition tube. 

Figs. 13 and 14 show a coil of pipe ¢ which is im- 
mersed in the oil tank ; at w it is  owsee to the pump, 
while » ‘sa foot valve. By this device it is intended 
to keep the suction pipe more or less charged with 
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ALLOYS. 
Fifth Report to the Alloys Research Committee.* 


By Sm Wiiuam C. Roperts-Austen, K.C.B., 
D.C.L., F.R.S., Honorary Life Member. 


great importance. The same view was taken in the 
evidence given by the President of the Institution of 
Civil Engineers, by ‘the late Sir William Anderson, 
Professor Oliver ge, and several other witnesses. 
The research work, therefore, on which the Committee 


Berore dealing with the subject to which this report is | of this Institution has been so long engaged is fully and 


devoted, I would point out that the Research Com- 
mittees of this Institution exerted a noteworthy influence 
in connection with the preliminary inquiry, the results 
of which have led to the recommendation that a national 
physical laboratory should be established. The report 
of the Council of the Royal Society recently published, 
states that: “The deliberations of the committee ap- 
pointed by Her Majesty’s Treasury to consider the de- 
sirabily of establishing a national physical laboratory, 
have resulted in an important addition to the responsi- 
bilities of the Royal Society. The committee reported in 
favour of the establishment of such a laboratory, and re- 














officially recognised, not only as being of national im- 
arene, but as having rendered important service to in- 
ustry. 

Carburised Iron Considered as a Solution.—In the 
course of the last report to the Committee, an attempt 
was made so connect the freezing-point curves of car- 
burised iron with those of ordinary alloys. The series of 
reports as a whole had abundantly shown that alloys 
behave like saline solutions. It will be evident, there- 
fore, that if carburised iron, that is, steel and cast iron, 
can be brought into line with ordinary solutions, a point 
of the utmost metallurgical importance will be gained. 
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that only a small portion of the current generated } 
heating the thermo-junction really through the 
galvanometer. The result is shown in very delicate 
curves, one of which was given in Plate 9 of the last 
report. The angular deflection of the galvanometer 
mirror is quite small even at the highest temperatures. 
the sensitiveness of the instrument is not diminished its 
resistance is not increased, but a portion of the current 
from the thermo-junction is balanced. It was found 
better to replace the astronomical clock of the older re. 
corder by a water-clock consisting of a float moving y 

ward between guides, and bearing a photographic plate, 
Since this description was men in 1897 inquiries 
have from time to time been made as to the details of 
the appliance. It is, therefore, given in Fig. 7 of the 
present report, which represents that portion of the 
Research Laboratory where the new recorder is placed, 





The galvanometers are shown at G and G! with sources 





Fic. 3.—Electro-Iron Bead. 


ww = wires of thermo-junction. 
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Fig.7. General Arrangement of the Recording Apparatus ai the Reyal Mint. 
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commended that its control should be vested in the Royal The series of results plotted in Plate 11 of the last 


Society, who should also nominate its governing body. 


report* made it quite clear that the analogy of steel to 


Her Majesty’s Government having accepted the recom- an ordinary solution of salt is of the closest possible 
mendations of the committee, has invited the Royal) character, even if the evidence only rests on cooling 


Society to undertake the charge yr mg in their report, | curves taken in the usual way. 


including the administration of the funds which the| 
Treasury has offered to furnish for the equipment and | 
maintenance of the Institution. The Council has decided | 
in general terms to accept the trust offered to the Society.” 
The author of the following report was a member of the 
Treasury Committee to which reference is made, and 
this Institution was also represented by Professor Ken- 
nedy and Mr. W. H. Maw, both of whom, as witnesses 
before the Committee, gave evidence of a highly important 
character. It may be added that, in the evidence which 
was taken by the National Physical Laboratory Com- 
mittee, frequent reference was made to the work of the 
Alloys Research Committee. Lord Kelvin, who was 
also a witness, pointed aut that continuing the investi- 
gation of alloys in a national laboratory would be o 





* Paper read before the Institution of Mechanical En- 
gineers, 


the galvanometer. 
f | large Clarke cell, the amount of which current could be 
accurately adjusted and measured by a potentiometer, so 


It was, however, certain that the question is one of 


great complexity, and that a far more delicate method 
than the one hitherto in use must be adopted if conclu- 
| sive and trustworthy results are to be obtained. The 
recording pyrometer which has rendered such good ser- 
vice throughout this inquiry, had therefore to 
dered more sensitive than had hitherto been the case. 
The improvements described in the last re 
will be remembered, in employin 
adjusted that the current produced by heating a thermo- 
junction attached to it, would deflect the mirror through 
an angle of 50 deg. The current from the thermo-junc- 
tion was not, however, allowed to pass unchecked through 


ren- 


rt consist, it 
a galvanometer so 


It was opposed by a current from a 


of light for illuminating their mirrors at L and L'. ie 
potentiometer is shown at B, and consists of four sets 0 
resistance coils. The current flowing through the poe 
tiometer is maintained by means of a Clarke cell 9 = 
large electrodes. The water-clock H and its float F, } 
photographic plate P, and the hood K, are shown at the 
right of the picture. S is the slit through which the pd 
of light from the mirrors of the galvanometer G G! are 
admitted to the sensitised plate. The arrangements Ps 
the galvanometers are shown diagrammatically 0 4 

annexed Figs. 1 and 2, and the system has — "4. 
scribed in detail elsewhere* by Dr. Alfred Stanshel, 
who has assisted in conducting this series of investigt- 
tions almost from their outset. As the result te 
experiments I adopted the following new meth "he 
which a very brief description will be sufficient. | oo 
ordinary method the twisted end of the thermo-junc aie 
A, Fig. 1, is placed in the heated mass of metal B hyn 
examination, and its free ends are connected wit pao 
galvanometer G. In the new method, Fig. , am 
thermo-juctions A and A, are employed. One 0} 








wi Proceedings 1897, pages 70 and 90, 


* Philosophical Magazine, July, 1898, page 59. 
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: in the piece of metal B, and the other in a 
nA oneclet oie of copper, platinum, or fireclayC. A 
a itive galvanometer Gs, connected to both thermo- 
st Jes, measures on @ large scale the difference between 
= temperatures of B and C, and magnified records of 
he evolutions of heat in B can thus be obtained which 
y oe affected by the general fall of temperature of the 
ean The actual temperature of the piece of metal B 
*yimultaneously registered by the less sensitive galvano- 
coke G, in the usual way. In the new method, there- 
pag the heat lost by the cooling mass of metal B, Fig. 2, 
‘3 compensated or balanced by the heat lost by a mass of 
viatinum C. The result is that the effect on the galvano- 
: eter Ge of any evolution of heat on the coqling mass B is 
oreatlY augmented. The heat suddenly evolved by the 
ste ofiron or steel B, which is liable to molecular change, 
js, as has already been indicated, not masked by the fact 
that the mass is itself rapidly losing heat, as the tempera- 
ture of the entire system does not affect the sensitive 
alvanometer, and the heat which is evolved by the mass 
Bis free to make itself felt. Hence the curves recorded 
by its mirror possess extraordinary sensitiveness. In the 
Figs. 1 and 2 the arrows show the direction of the currents. 
Those with feathers indicate the direction of the current 
which is due to the difference of temperature. This dif- 
ference is caused by the excess of heat in the iron B, as 
compared with the platinum C. The featherless arrows 
show the direction of the current through the unsensitive 
galvanometer G,, which records ordinary cooling curves. 
Reference to a special case, furnished by the cooling of 


c 


steel at the normal temperature of 850 deg. Cent., but at 
895 deg, Cent. or 1643 deg. Fahr. When the mass con- 
tinues to cool down there is, as it was anticipated there 
would be, the point Ar 2, which in this case occurs at 
770 Cent. or 1418 deg. Fahr. The carbon point Ar 1 
could not be expected to occur iniron of so high a degree 
of purity, and it does not exist; but there is evidence 
of evolution of heat at a point which I believe to be be- 
tween 550 deg. and 600 deg. Cent. or 1020 deg. and 1110 deg. 
Fahr. It is difficult to fix this point accurately, it seems 
to vary somewhat in successive curves, The next point, 
at which heat evolved, is a new one of extraordinary 
interest. It occurs between 450 deg. and 500 deg. Cent. or 
810 deg. and 930 deg. Fahr., and evidence will subse- 
uently be adduced to to show that it is connected with 
the retention of hydrogen by the mass of iron, even 
though it had been heated to 1300 deg. Cent. or 2370 
deg. Fahr. Finally there is a small point at 270 deg. 
Cent. or 518 deg. Fahr., that is at a temperature of no 
less than 400 deg. Cent. or 750 deg. Fahr. below redness. 

‘The significance of these new points will now be con- 
sidered. 

Iron and Hydrogen.—It will, in the first instance, be 
necessary to give a brief summary of what is known as 
to the relations of hydrogen and iron. The late Professor 
Graham proved, so long ago as 1866, that hydrogen would 
not only freely penetrate tubes of iron at a red heat, but 
that iron would, in cooling from redness in an atmosphere 





of hydrogen, occlude about 0.46 of its volume of the gas.* 
Later Cailletet+ decomposed electrolytically a solution of 
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Fig. 5. Freezing Point Curves of Solution of Common Salt in Water. 
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Fig. 6. 


electro-iron from a white heat, will serve to make this 
clear. Electro-iron was deposited on a thermo-junction 
ogg 4 from a glass tube into which the wires were 
used. The iron was deposited from a solution of ferrous 
chloride which had been purified with scrupulous care. 
The anode was a plate of electro-iron, but the method of 
preparing the solution and depositing the iron will be 
given in an appendix so as to avoid loahing the con- 
tinuity of this description. The iron so deposited weighed 
5 grammes, and its appearance magnified 4 diameters 
is shown in Fig. 3, page 210. 

A transverse section showing one of the wires of the 
thermo-junction, under a magnification of 50 diameters, 
is shown in Fig. 4. Its hardness was about that of fluor- 
spar, and when placed in water heated to 70 deg, Cent. or 
138 deg. Fahr., it freely evolved hydrogen which ceased 
to come off after some hours. 

_ Tt was then arranged as shown in Fig. 2, and placed 
ma porcelain tube glazed inside and out and rendered 
vacuous by the aid of a mercurial pump which also en- 
abled the gas evolved from the iron to be collected. More 
hydrogen was freely evolved as the portion of the tube 
Containing the iron was gradually heated, but, although 
the evolation of gas never absolutely ceased, the amount 
of bydrogen delivered by the mercurial pump with 
Which (as has been already stated) the porcelain tube 
Was connected, was very small when the iron attained 
‘temperature of some 1300 deg. Cent. or 2400 deg. 
str, A cooling curve of this iron after four succes- 
sive heatings is shown in Fig. 8, on one-third of the 
tetual scale it was recorded, and it will at once be 
tvident that in this curve at least three hitherto unob- 
served Points are revealed. The co-ordinates are, as 
usual, time and temperature, but the temperature re- 


jag on a large scale, molecular evolutions of heat, | 


a the temperature of the mass under examination. 
ere 1s at A the point at 1130 deg. Cent. or 2066 deg. 
; hari which was first observed by my friend and former 
rr ey Dr. E. J. Ball. Then at B there is the ordinary | 
of Osmond, which in this case occurs, not as in mild 
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ferrous chloride rendered neutral by the addition of 
ammonia, and obtained brilliant scales of iron which were 
sufficiently hard to scratch glass, and contained 0.028 per 
cent. of hydrogen. Johnson, Hughes, Baedeker, Ledebur, 
have all recorded} the fact that when iron is attacked by 
dilute sulphuric or hydrochloric acid it retains hydrogen. 

My own experience, extending from the year 1870, 
when the late M. H. de Jacobi, of St. Petersburg, first 
taught me the method of depositing electro-iron, is to the 
effect that although iron electrolytically deposited may 
scatch glass, it is not always deposited in the hard form, 
and this fact is generally known. I have elsewhere 
shown that the iron, as deposited, breaks with a load of 
27 tons per square inch, but that annealing at 800 deg. 
Cent., or 1470 deg. Fahr., raises the tenacity to 15.5 tons 
per square inch. 

The experiments of Miiller,§ which have been confirmed 
by Stead, on the gases released from ingots of iron and 
steel by drilling them, shows the vast importance of the 
relations subsisting between iron and steel and the gases 
they occlude. It is, however, strange that, although in 
the Bessemer converter torrents of air charged with a 
comparatively small amount of aqueous vapour pass 
through the molten metal, the hydrogen is retained by 
the solid metal in far greater proportion than either the 
nitrogen or the carbonic oxide. e have yet to take 
into account the amount of argon which passes through 
the metal in the course of an ordinary Bessemer blow. 

In connection with the occlusion of gases in pig iron, 
steel, and wrought iron the excellent work of Parry must 


* Graham, Collected Works, page 279. 

+ Comptes Rendus, vol. 1xxx., page 319. 

+ Johnson, Proceedings Royal Society, vol. xxiii., 
1875, page 168; Hughes, Journal Society of Telegraph 
Engineers, 1880, page 163; Baedeker, Zeitschrift des 
Vereines Deutscher Ingeniewre, 1888, page 186; Ledebur, 
Stahl und Eisen, 1887, page 681; 1889, page 745. 





be especially mentioned, in which he showed how per- 
sistently iron retains hydrogen.* 

The present investigation places the relations of iron 
and hydrogen in a new light. The curve given on 
Fig. 8 shows, as has already been stated, the existence 
of two distinct evolutions of heat in the cooling curve, 
which occur respectively at about 475 deg. and 270 deg. 
Cent., or 887 deg. and 518 deg. Fahr. These points in 
the curve in question were recorded after the electro-iron 
had been heated in vacuo to 1300 deg. Cent., or 2370 deg. 
Fahr. three successive times, but after repeated heatings 
of the metal in vacuo they become so small that it is 
impossible to identify them with certainty. There would, 
therefore, seem to be but little doubt that they are due 
to the presence of hydrogen occluded in the iron. The 
upper point may represent the separation of a hydride of 
iron from solid solution in the mass of iron, and the 
lower point, at 270 deg. Cent. or 518 deg. Fahr., may be 
the corresponding eutectic point. 

It is remarkable that repeated heatings and coolings of 
electro-iron in vacuo reduce the magnitude of all the now 
well-known molecular changes (Ar1, Ar 2, Ar 3) as indi- 
cated on the cooling curves. The exhausted electro-iron 
may be charged with electrolytic hydrogen, by making it 
the negative electrode of a proses Mires ter acidu- 
lated water. If the charged iron heated in vacuo as 
already described, it will be found that the evolution of 
heat, and consequently the points on the curves, will 
be restored to their ee dimensions. As regards the 
new hydrogen points, the one at 475 deg. Cent. or 887 deg. 
Fahr. is partially restored by recharging the iron with 
electrolytic hydrogen, but the lower point is not. These 
results, which suggest that the molecular changes in iron 
are dependent upon, or are influenced by the presence of 
small quantities of hydrogen, demand most careful study. 
Some experiments which the author of this report has 
still in progress show that the relations between hydrogen 
and iron are far more complicated than they have hitherto 
been supposed to be. 

The provision of this new and highly sensitive method 
of recording made it possible to resume that part of the 
investigation relating to the study of carburised iron, 
considered as a solid solution, the nature of which was 
briefly indicated in the last report. . 

It was therein stated that the curves shown in Plate 11 
of the Fourth Report were the freezing-point curves of 
carburised iron, and served to show that this metal 
might be brought into line with ordinary saline solu- 
tions. It was also pointed out that such curves had 
been obtained quite independently in France by M. 
Osmond+ so long ago as 1888, and, more recently, by 
M. Henri le Chatelier and by myself. The curves shown 





in Plate 11 of the Fourth Report constituted, however, 
the first attempt to embody in curves a comprehensive 
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series of results. Since that report was issued the im- 
portance and urgency of the work has become more and 
more evident. The solution theory of iron and steel 
has formed the subject of an elaborate memoir which 
was communicated to the Iron and Steel Institute by 
Baron Hans von Jiiptner, of Neuberg, Austria, in May 
last and continued at the autumn meeting of the Insti- 
tute. He pointed out that Plate 11, to which reference 
has just been made, contains by far the most conclusive 
data which has yet been offered, ‘‘and allows of the hope 
of considerably enlarging our point of view, and of cor- 
recting our earlier conclusions in many respects.” 

The constitution of salt solutions was studied by Guthrie 
so long ago as 1876, and his actual curve§$ for solutions 
of common salt in water is given in Fig. 5, in pre- 
ference to the diagrammatic form by which it is some- 
times represented. 

In order to make the nature of the curve given on the 
wall, Fig. 67, clear, reference must be made to what 
ay 3 when an ordinary solution of common salt water 
is frozen. Fig. 5 shows how a thermometer plunged in 
the solution falls as the solution cools down. The dots 
along the lines are points of arrest in the mercurial 
column. It will be evident that in most cases there are 
two points for each degree of concentration. 

The diagram, Fig. 5, consists of two branches, the one 
marked ‘‘ice” and the other ‘‘salt.” It will be best 
explained by taking two solutions containing two definite 
amounts of salt on either side of the point where the 
branches meet. If, for instance, a thermometer be placed 
in a solution of 10 per cent. of salt in water which is 





* Journal Iron and Steel Institute, Part I., page 429; 
and 1874, Part I., page 92. 

+ Annales des Mines, vol. xiv., 1888. pages 39 and 59. 

+ Journal hon and Steel Institute, Part II., 1898, page 





§ Journal Iron and Steel Institute, 1887, Part I., page 
71. 


a5, Cuthrie, Philosophical Magazine, vol, i., 1876, page 
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being slowly cooled down by means of an external freez- 
ing mixture, the mercury will cease to fall at about 
—8 deg. Cent. or 18 deg. Fahr. ; this is due to the separa- 
tion of pure salt-free ice. This gives the point d on the 
branch A B. The mercury then continues to fall until 
the temperature of —22 deg. Cent. or —8 deg. Fahr. is 
reached, and the cryohydrate or eutectic of ice and salt 
solidifies. 

This eutectic, as has been abundantly shown, merely 
consists of crystals of ice and of salt in juxtaposition. 
As the degree of concentration of salt in the original 
solution increases the initial freezing point will be lower 
and lower, the second freezing point always remaining 
constant at —22 deg. Cent. or —8 deg. Fahr., and when 
the solution contains 23.5 per cent. of salt both freezing 
points coincide at —22 deg. Cent. or 8 deg. Fahr. 

The salt branch of the diagram is a very steep one, as 
the melting point of pure salt is above 700 deg. Cent. or 
1300 deg. Fahr. Take on this branch a point e, repre- 
senting water containing more salt than 23,5 per cent., 
say 25 per cent. In this case the first solid to separate is 
= salt, and it does so at —12deg. Cent. or 10 deg. 

‘ahr., which, for this degree of concentration of salt, is 
the first halting stage of the thermometer, the second 
being as before the solidification of the eutectic of salt 
and ice, which always has the same composition, and 
freezes at the same temperature (—22 deg. Cent. or 
~—8 deg. Fahr.). The diagram, therefore, has two 
branches joining a horizontal line. 

(To be continued.) 








Our Rais AproaD.—The new year has opened 
‘neces | for our export trade, the shipments of the month 
aving been 32,870 tons, as compared with 63,124 tons in 
January, 1898, and 36,325 tons in January, 1897. The 
shipments to South Africa in January were only 605 tons, 
as compared with 8213 tons; to the Argentine Republic, 
68 tons, as compared with 11,043 tons; and to British 
India, 20,409 tons, as compared with 25,152 tons. Egypt 
took 7799 tons, as compared with 10,881 tons. There was 
an appreciable increase in the deliveries to Spain ; the 
shipments to the Australian collieries remained about 
stationary. 





Tue Rartway Coat Brii.—The cost of the coal con- 
sumed in the locomotive departments of the 21 principal 
railways in England, Ireland, and Wales in the second 
half of last year was as follows: Belfast and Northern 
Counties, 11,0597.; Great Central, 87,401/.; Great Eastern, 
116,029/,; Great Northern, 123,462/.; Great Northern of 
Treland, 29,055/.; Great Southern and Western of IreJand, 
27,531/.; Great Western, 258,987/.; Lancashire and York- 
shire, 95,312/.; London, Brighton, and South Coast, 
93, 2932.; London, Chatham, and Dover, 48,572/.; London 
and North-Western, 244,805/.; London and South-Wes- 
tern, 145,044/.; London, Tilbury, and Southend, 10,219/.; 
Metropolitan, ©21,580/.; Midland, 220,970/.; Midland 
Great Western of Ireland, 14,756/.; North - Eastern, 
165,222/.; North Staffordshire, 12,914/.; South-Eastern, 
77,2251 ; and Taff Vale, 15,853/.; making an aggregate 
of 1,819,269/. The corresponding cost in the correspond- 
ing period of 1897 was: Belfast and Northern Counties, 
8881/.; Great Central, 77,896/.; Great Eastern, 102,3112.; 
Great Northern, 114,656/.; Great Northern of Ireland, 
23,535/.; Great Southern and Western of Ireland, 20,2711.; 
Great Western, 192,393/.; Lancashire and Yorkshire, 
85,425/.; London, Brighton, and South Coast, 79,613/.; 
London, Chatham, and Dover, 39,656/.; London and 
North-Western, 209,790/.; London and South-Western, 
98,9592.; London, Tilbury, and Southend, 8970/.; Metro- 

litan, 18,189/.; Midland, 198,250/.; Midland Great 

Vestern of Ireland, 12,191/.; North-Eastern, 146,548/.; 
North Staffordshire, 11,872/.; South-Eastern, 60,981/.; and 
Taff Vale, 15,520/.; making an aggregate of 1,525,907. 
The great strike in South Wales, of course, affected the 
price of coal in the second half of last year. 


Lrerps Evecrric Tramways.—At a meeting of the 
Yorkshire College Engineering Society, Mr. E. Talbot, 
C.E., electrical engineer to the Leeds City Council, gave 
an address on the Leeds city electric tramways. After 
describing the circumstances under which the electric 
system came to be installed in Leeds on Roundhay-road, 
and how that lire was afterwards taken over by the 
Council, as well as the whole of the tram lines of the 
city, Mr. Talbot dealt with different means of electric 
traction. No system, he said, might as yet be perfect; 
but experience, he thought, had shown that the over- 
head method, as at work in Leeds, was the best. The 
accumulator and conduit systems might at first sight 
appear to have advantages which the overhead did not 
possess; but it had been found that either on account of 
expense or inconveniences of working, neither of these 
systems had met with the amount of approval which had 
been won by the overhead method of working. That 
was proved in the fac. that, while there had been but 
little progress made with the other two systems, much 
had been done in the development of the overhead. 
The conduit was certainly much more costly. The over- 
head might appear somewhat unsightly, but it was the 
most practicable. That it had been a success in Leeds 
was shown in the extension of it which was now taking 
place. At the present time, 14 towns were making pro- 
gress with the system. As to the reason why many 


more towns had not the benefits of electrical traction, 
it might be found in the fact that many tramway 
companies, with their leases approaching completion, 
naturally did not care to go to the great expense of 
installing a costly electrical system, und then be subject 
to the risk of having to sell their concerns almost as so 
much scrap iron, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s warrant market 
was firm and fairly active. Much of the buying was 
understood to be on account of shorts. The advances 
ranged from 1d. to 3d. per ton, and Middlesbrough hema- 
tite iron was quoted 6d. per ton lower. The close was 
firm, and the settlement prices were as follow: Scotch, 
54s. 10d. per ton; Cleveland, 47s. 9d.; Cumberland and 
Middlesbrough hematite iron, respectively 593. 73d. and 
593. 9d. per ton. The forenoon session of the pig-iron 
market last Friday was one of the most active meetings 
of the ‘‘iron ring” for a long time. The total sales were 
estimated at about 75,000 tons, and of that ee 
one operator sold close on 40,000 tons, all Scotch. The 
selling was reported to be on behalf of clients who were 
securing their profits. Several heavy lines were taken, 
three being for 15,000, 10,000, and 5000 tons respectively, 
the bulk of the iron being sold at 54s. 11d. per ton, and the 
iron passed into strong hands. Considering the quantity 
sold, the effect upon the market was comparatively 
slight. In the afternoon dealing was again heavy, the 
total transactions for the day amounting to close 
upon 100,000 tons. It was a record day for dealing 
in Scotch warrant iron. The close was firm, the settle- 
ment prices being: Scotch, 54s. 104d. per ton; Cleve- 
land, 47s. 103d. ; ws sia and Middlesbrough hema- 
tite iron, respectively, 593s. 93d. and 593. 9d. per ton. 
The pig-iron warrant market was again excited on Mon- 
day forenoon. A large business was done, one operator 
buying about 30,000 tons of Scotch iron, and _ the total 
transactions amounted to about 50,000 tons. Prices had 
a very sharp advance—one of the sharpest movements ex- 
perienced for a long time. Scotch left off at 114d. per 
ton up from Friday, Cleveland 74d. and hematite iron 
84d. up. The rise was partly caused by the strong ad- 
vices from America. There was again a good business 
done in the afternoon, though not so large as in the 
forenoon, other 30,000 tons changing hands. Prices were 
well maintained at a decline of only 4d. or 1d. per ton from 
the morning market. The following were the settlement 

rices : 55s. 9d., 48s. 45d., 60s. 3d., and 60s. 6d. per ton. 

uesday’s forenoon market was not so excited as that of 
the preceding day, but it was fairly active, and about 
25,000 tons of iron were dealt in. About 15,000 tons 
changed hands in the afternoon, when the tone was flat, 
prices being lower all round. Scotch warrants closed 54d. 
per ton down on the day. The closing settlement prices 
were 55s. 3d., 483. 44d., 60s. 14d., and 60s. 6d. per ton. 
The market was idle this forenoon, still some 25,000 tons 
of iron changed hands, and prices all over were practi- 
cally unchanged. A similar quantity was covered by 
the afternoon turnover, and the price closed oT 
the settlement quotations being 55s. 3d., . 4dd., 
60s. 14d., and 603. 6d. per ton. Last week’s shipments 
of pig iron amounted to 5158 tons, against 3507 tons in the 
corresponding week of last * he They included 170 tons 
for Auztralia, 179 tons for France, 408 tons for Germany, 
190 tons for Holland, smaller quantities for other countries, 
and 3711 tons coastwise. The following are the current 
prices for No. 1 makers’ iron: Clyde, 62s. per 
ton; Gartsherrie and Calder, 62s. 6d. ; Summerlee and 
Coltness, 65s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 60s.; Shotts (shipped 
at Leith), 62s. 6d.; Carron (shipped at Grangemouth), 
64s. per ton. There are 83 blast-furnaces in actual 
operation in Scotland, which was the number blowing at 
the same time last year. Four are making basic iron, 33 
are making ordinary iron, and 46 are working on hema- 
tite iron ore. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 312,511 tons 
yesterday afternoon, as against 312,994 tons yesterday 
week, thus showing a reduction amounting for the week 
to 483 tons. 

Glasgow Copper Market.—Last Thursday forenoon 
copper changed hands at 72/. per ton three months. 
There was no business done in the afternoon, and the 
settlement prices was 71/. 5s. per ton. Copper recovered 
5s. per ton on Friday forenoon, and in the afternoon 
business was done at 72/. 18s. 9d. per ton three months. 
Cash business was done on Monday forenoon at 73/. 103. 

rton, and for three months at 73/. 10s. per ton. No 

usiness was done in the afternoon, and the settlement 
price was 747. 15s. per ton. Yesterday forenoon 75l. 
was paid for copper, and business was done in the after- 
noon at 74/. 15s. per ton three months. There was no 
business done at the forenoon meeting to-day, but in the 
afternoon 75 tons changed hands, and prices gave way 
10s. per ton, the settlement price being 74/. 53. per ton. 

Finished Iron and Stcel.—Activity still continues the 
‘‘order of the day ” in the finished iron trade, and prices 
all round remain very firm. It is reported that at a meet- 
ing of the employers’ representatives at the Board of Con- 
ciliation and Arbitration for the Manufactured Steel 

rade of the West of Scotland, held last Friday, it was 
decided to grant to the millmen an advance on their wages 
of 5s. per cent., and to the gasmen and other workmen an 
advance of 24 per cent. to come into operation on the 
19th inst. 

New Steel Works for Motherwell.—It is understood that 
a number of gentlemen in the district are about to form 
themselves into a limited company for the laying down 
of extensive and up-to-date plant for the manufacture of 
steel. The works are to be situated in the vicinity of 
Motherweil, but the site has not yet been fixed, although 
several likely situations have been prospected. Another 

rivate company, with Mr. William Miller, solicitor, 

fotherwell, as secretary, has been formed for the laying 
down, on a site near to Knowetop, of an extensive work 
for the construction of railway rollin stock, and Messrs. 
John Marshall and Co., Clyde Boiler Works, have 
acquired a large tract of ground at North Motherwell 








for the erection of an additional boiler works, the present 
works having outgrown the possibilities of its site in the 
centre of the town. 


Clyde Shipbuilding Orders.—The Eastern Telegraph 
Company, Limited, London, have contracted with 
Messrs. R. Napier and Sons for the building of a steamer 
300 ft. in length. She is to be an improvement on the 
four previous vessels built by Messrs. Napier for the same 
owners, and will be fit with all the most modern 
appliances for laying and repairing cables. Messrs, 

apier and Sons have also received an_ order for two 
large steamers, which will —— several thousand tons 
of steel, to be supplied by the Steel Company of Scot. 
land, from their eete and Blochairn works. 


Electric Light for the Laird Line.—Messrs, William 
Harvie and Co., Broomielaw, Glasgow, are at present 
engaged in —s bg electric light installations on 
the boats of the Laird Line of Londonderry steamers, 
The steamers of the fleet are undergoing a complete 
overhaul. 


Internal Combustion Motors.—This was the subject of a 

per read at the last meeting of the Technical College 
Rotentife Society 7 Mr. George Blair, B.Sc. In the 
course of his paper he dealt with the utilisation of blast. 
furnace gas in gas engines, and showed that the advan. 
tages were very great. On the Continent large plants 
are now in successful operation to utilise the so-called 
waste gases from the blast-furnace, while the British 
ironmasters do not yet seem to realise the value of those 
gases for use in gas motors. A — interesting dis. 
cussion followed. The president, Mr. D. H. Morton, 
occupied the chair. 


Kelvinside Electric Company.—Negotiations have for 
some time been in progress between the directors of this 
company and the Glasgow Electricity Committee, with 
the view of the acquisition of the works, plant, good- 
will, &c., of the company. Including cost of plant, 
works, &c., the sum asked is 48,000/., and the Committee 
feel disposed to give the sum of 30,0002. for the whole 
concern with the view of working it and supplying light 
to a portion of what was the suburbs of Glasgow when 
the company was formed, but has since become part of 
the city through the Parliamentary extensions. The 
difference of 18,0007. is, however, very large, but in the 
further negotiations between the parties they will doubt- 
less come to see eye to eye. 


Andersonian Chemical Society.—At the last meeting of 
this society Mr. P. Dainsh read a paper on “ Electrolysis 
Applied to Manufactures,” in the course of which he de. 
scribed the processes by means of which copper and gold 
are refined, and that for the manufacture of aluminium at 
Foyers. There was also reada paper on ‘The Liquefac- 
tion of Gases,” by Mr. C. A. Hislop. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Smoke Nuisance at Sheffield.—The Smoke Abate. 
ment League at Sheffield continue to give abundant 
evidence of their activity. During the last few days 
quite a number of | rms have been summoned for 
allowing their chimneys to emit black smoke in such 
quantities as to be a nuisance and injurious to health. 
Some of the firms proved that they had done all that it 
was possible to minimise the amount of smoke that left 
their chimneys, and that there is no ground of complaint 
against them. In other cases an order for abatement 
was made, and fines inflicted. 


The Hull Coal Trade.—The returns of the Hull Chamber 
of Commerce show that although more business has been 
done, the tonnage is not so great as has been expected 
from the condition of trade generally. The total tonnage 
forwarded to the port last month was 203,552 tons, an in- 
crease of 4064 tons on January last year. The coastwise 
exports of the month reached a total of 22,382 tons, which, 
compared with 17,402 tons exported in January last year, 
shows an increase of 5430 tons. The exports to foreign 
countries last month totalled 92,882 tons, which, compared 
with January, 1898, shows an increase of 26,325 tons. It 
is regarded as a somewhat remarkable fact that there 
should have been so large en in>rease in the exports with 
so small an increase in the tonnage forwarded to the port. 
The increase in the coastwise trade last month was owing 
to the greater business with London, which totalled 
16,465 tons, against 12,350 tons in January, 1898. 


The Testing of Armour-Plates.—In many years, there 
have been complaints of the unnecessarily difficult circum- 
stances under which the testing of armour-plates hss 
been carried on by the Admiralty. The next trial plates 
that Sheffield sends to Portsmouth will be tested under 
an entirely new system. The testing of plates on the 
Nettle, as she lies amid the mud banks at the upper end of 
Portsmouth Harbour, has been attended by much waste 
of time and unnecessary labour. New proof cells are 
being erected on Whale Island, and it is in these that 
all future armour-plate trials will be made. The cells 
are high square caves built into a bank of earth at one 
corner of the island. Their walls are of massive masonry 
faced with iron plates. Between the cells are protec 
observation rooms from which the officials can take note 
of the effect of projectiles on the plate. 


The Iron and Steel Trades.—The demand for Swedish 
iron and steel of all kinds is extremely brisk, not only for 
the home market but for the Continent. Intimation 
been received this week from the Swedish makers of of 
vances on both kinds of material varying from 10s. to 1 

rton. Whensome time ago the demand for Siemens 

artin steel for cycle purposes collapsed, makers = 
in a difficulty as to what to do with their very eo! 
siderable output; but at the present time there 
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few, if any, who are not booked for months ahead. 
Not only is this material coming to this country in larger 
quantities than ever, but France is also buying most ex- 
tensively, and it is understood that the steel is required 
for the manufacture of war material. Efforts are now bein 
made to place one of the largest orders for Swedish stee 
that is on record. The demand for the best Swedish iron 
isso good that only isolated lots can be obtained, and 
although the output is-now 20 per cent. more than at any 
former period, there are eager buyers for all obtainable. 
The great activity that prevails in the Sheffield crucible 
steel trade, in the manufacture of which Swedish irons 
are so largely used, further explains the cause for the 
pressing demand that exists. A steady improvement is 
still going on in most of the lighter trades of the city, and 
as a rule there is abundance of employment. 


South Yorkshire Coal Trade.—The condition of the coal 
trade of South Yorkshire is regarded as extremely satis- 
factory. All the collieries are working at full pressure, 
and most of the stocks accumulated before the winter set 
in have been depleted, and the whole of the output is 
cleared off as it is brought to hand. The demand for 
house coal of all classes is fully up to the average, and a 
fair tonnage is being forwarded to the London markets. 
The consumption of steam coal for manufacturing pur- 

ses is very great, and the iron makers and railway com- 
panies are still taking as much as they can get under their 
contracts. There is also an improving demand for small 
coals and slacks. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, but the market was most 
cheerful in tone, quotations all round were firm, and busi- 
ness was pretty brisk. If producers had been more dis- 
posed to sell for forward delivery, a very extensive trade 
might have been done, but they hesitated to commit them- 
selves ahead, as they ae further improvement in 
prices in the early future. o. 3g.m.b. Cleveland pig iron 
sold at 48s. 6d. for prompt f.o.b. delivery, and that price 
was generally quoted. For spring delivery 48s. 9d. was 
paid. No. 1 was 50s., No. 4 foundry 47s. 9d., and grey 
forge 47s. A little speculative business in warrants was 
done, and a rumour gained currency that the recent 
operators in tin and orgy were turning their attention 
to pig-iron warrants. iddlesbrough warrants, after 
touching 48s. 7d. cash, closed rather quiet at 483. 44d. 
cash buyers. East coast hematite pig iron was in very 
good request, and readily sold at 60s. 6d. for early de- 
-ivery of mixed numbers. Some sellers put the price at 
61s. and even higher. Spanish ore was still somewhat 
quiet. Rubio was 15s. 6d. ey at which price 
there were sellers, and freights Bilbao-Middlesbrough 
were at 63. Middlesbrough hematite warrants were 
steady throughout the day at 60s. 3d. cash buyers. 
There was practically no change in the market to- 
day. It is some years since such a healthy state of 
affairs existed in the iron trade as at present. Sound, 
enuine trade is responsible for the present strong con- 
Sition, and it is to be hoped that it will not be hampered 
by rash speculation from outside, which, though it may 
force up prices for the time being, in the end always has 
a detrimental influence on the market. 


Manufactured Iron and Steel.—There is no abatement 
in the great activity which has characterised the manu- 
factured iron and steel trades. Several firms are so busy 
that they are unable to undertake the execution of further 
orders. Quotations all round have a very strong upward 
tendency. Common iron bars are 6/. 7s. 6d. ; best bars, 
6l. 17s. 6d.; iron ship-plates, 67. 15s.; steel ship-plates, 
7. 2s. 6d.; iron ship-angles, 67. 7s. 6d.; and steel ship- 
angles 6/. 153.—all less the usual 24 per cent. discount. 
Producers of shipbuilding material are being pressed for 
delivery. Pipefounders are particularly well employed. 
— of heavy steel rails remains at 47. 15s. net at 
works, 


’ Coal and Coke.—There is very little change in gas coal, 
but consumption is beginning to fall off. Manufacturing 
and bunker coal are s y and unaltered in price. The 
tender for 76,000 tons of coal for the Stockholm Gas 
Works has been allotted to the Felton Colliery at, it is 
understood, an advance of 1s. 9d. per ton on last year’s 
contract price. The advance is looked on as a good one. 
Coke keeps in very good request for local consumption, 
and up to 16s. is quoted for average blast-furnace qualities 
delivered at Tees-side works. 








CataLocurs.—The Hydraulic Engineering Company, 
Limited, of Chester, have issued a catalogue describing 
the ‘‘Blake” pump, for which they hold the exclusive 
rights to manufacture in the United Kingdom.—Meessrs. 
W illiamson and Joseph, Limited, of the Northampton 
Works, Northampton-grove, Canonbury, London, N., 
have issued a new illustrated catalogue of switchboards 
and electric light fittings generally. 


GoLprieLps oF Vicrorta.—The monthly return sent 
us by the Agent-General of Victoria shows that in 
November the output was 65,793 oz., rather less than in 
the three preceding months, while the average for the 
11 months of the year was 66,356 oz., and in 1897 the 
average per month was 67,730 oz., and in 1896 67,090 oz. 
Since 1851 the total yield, at 4/. per ounce, is,2504 millions 
Sterling. Since 1894 the yield has been about 15 mil- 


NOTES FROM THE SOUTH-WEST. 


London and South-Western Railway.—The ratio of the 
working expenses to the traffic receipts in the second 
half of last year was 55.81 per cent., as compared with 
53.67 per cent. in the corresponding period of 1897. 
This was principally attributable to the largely increased 

rice of coal, in consequence of the great strike in South 

ales, and further increases in wages and in the number 
of — employed. In the course of the second half 
of last year 58,4587. was expended in widening the line 
between Waterloo and Clapham, and Woking and Wort- 
ing Junction, &c. An expenditure of 1737/. was also 
made in strengthening bridges and permanent way. 
The expenditure made for additional working stock in 
the second half of last year was 79,283/., carrying the 

gregate outlay made under this head to 4,779,740/. 
The cost of maintaining way and works in the second 
half of last year was 223,600/., as compared with 218,817/. 
in the corresponding period of 1897. The length of line 
maintained at the close of last year was 869 miles 
73 chains, viz., six lines, 3 miles 65 chains; four lines, 
16 miles 18 chains ; three lines, 12 miles 71 chains; two 
lines, 591 miles 61 chains; and single line, 245 miles 
18 chains. The working stock upon the system at the 
close of last year comprised 702 locomotives, 407 tenders, 
3748 vehicles used in the coaching department, and 11,701 
trucks used for the conveyance of merchandise and 
minerals. The aggregate distance run by trains in the 
second half of last year was 8,905,177 miles, as compared 
with 8,503,183 miles in the corresponding period of 1897. 


The Aber Valley.—The Windsor Steam Coal Company, 
Limited, is making good gy with two pits which it 
is making in the Aber Valley. The pits are already down 
about 200 yards. 


Gas at Bristol.—At the close of last year there were 
7336 public gas lamps in Bristol, 269 maving been super- 
seded by electricity during the quarter, so that there are 
now 304 electric lamps taking the places of 599 gas 
lamps. Bristol pays 2s. 2d. per 1000 cubic feet for gas, 
and burnt last year 171,071,500 cubic feet. The gas 
lighting bill for the last quarter of 1898 (including 607. 
for oil lamps in St. George and Stapleton) was 6392/7. 


Barry Railway.—The report and accounts of the Barry 
Railway Company for the second half of last year show 
that the sum available for distribution, after providing 
for dividends on the preference stocks, is 39,392/., including 
15,0007 , liberated from suspense account on settlement of 
certain freighters’ accounts. The directors recommend a 
dividend at the rate of 6 percent. per annum for the half- 
year ending December 31, 1898, on the ordinary stock, 
absorbing 35,847/. ; and leaving a balance of 3545/. to be 
carried to the credit of the current half-year. Up to 
September, when the South Wales coal strike ended, the 
revenue showed a decrease of 55,369/., in comparison 
with the corresponding period of 1897. After September 
the decrease was reduced to 18,3427. The engineer reports 
that the excavation for a timber pond at the east end of 
Dock No. 2 is being —— with, that the masonry 
walls of the graving dock extension are completed ; and 
that the construction of the Rhymney branch is making 
satisfactory progress. The amount expended on capital 
account during the half-year was 271,062/., the chief items 
being 108,261. on No. 2 dock, and 53,3027. on laud, com- 
pensation, and valuing. 


Naval Apprentices.—The superintendents of the Royal 
Dockyards has been ofticially informed that the Admi- 
ralty has decided to enter 150 naval apprentices at the 
Dockyards this year. These apprentices will be taken 
from the list of successful candidates at the annual Civil 
Service examination for ordinary Dockyard apprentices, 
and will be additional to those of the latter class it has 
been decided to enter. Each apprentice, in order of 
merit, will be given the choice of joining the yard in 
either class, until the necessary number of one or other 
has been obtained. The naval apprentices will remain 
under instruction at the Dockyards until they are eighteen 
ears of age, and they will then be required to join the 
yal Navy to complete their ——— and serve 
for ten years subsequently. The numbers of the new 
class to be entered at the several dockyards are: Ports- 
mouth, 35; Chatham, 35; Devonport, 25; Sheerness, 
25; Pembroke Dock, 25; Haulbowline, 5. 


Water Supply of Bath.—An inquiry was held at Bath 
on Friday by Colonel Slacke, R.E., Local Government 
Board inspector, into an application by the Bath Town 
Council for a provisional order to enable the council to 
borrow additional moneys for the Monkswood reservoir. 
The town clerk explained that the reservoir was con- 
structed after the sanction of a loan subsequent to an 
inquiry by the late Mr. 8. J. Smith. A loan of 29,000/. 
was authorised under a provisional order in 1892, and the 
works were completed in 1897 at a cost of 36,270/., 
or 72701. in excess of the loan. The water works engineer 
(Mr. G. Gilby) explained minutely the construction of the 
reservoir and jhow the extras were incurred, Over two 
hours were occupied by the inspector in going through 
the plans and figures, and he aftewards went with the 
water works engineer to Monkswood to inspect the 
works. 


Cutting off Electric Current.—On Saturday, the mort- 

agees of the Western Counties Electric Light and Power 
Eyrdicnte, Limited (which has been supplying public 
light for Kingswood), entered into possession of the 
syndicate’s property, with the result that Kingswood has 
since been in darkness, after sunset. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in January this year 
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were as follow: Cardiff, foreign, 1,303,228 tons; coast- 


wise, 192,327 tons. Newport, foreign, 259,373 tons; 
coastwise, 58,558 tons. Swansea, foreign, 146,997 tons ; 
coastwise, 54,305 tons. Llanelly, foreign, 12,337 tons; 
coastwise, 5426 tons. It follows that the aggregate ship- 
ments from the four ports in January were: Foreign, 
1,721,935 tons: coastwise, 310,616 tons. The shipments 
of iron and steel were: Cardiff, 3632 tons; Newport, 
1523 tons ; Swansea, 366 tons; Llanelly, ni/; total, 5521 
tons. The shipments of coke were: Cardiff, 6465 tons; 
Newport, 978 tons ; Swansea, 2606 tons; Llanelly, ni; 
total, 10,049 tons. The shipments of patent fuel were: 
Cardiff, 31465 tons; Newport, 12,671 tons ; Swansea, 
38,986 tons; Llanelly, nil ; total, 83,122 tons. 


Cardiff.—The steam coal trade has been rather easier 
for immediate shipment; the best qualities have made 
13s. 6d. to 14s. per ton, while secondary descriptions have 
brought 12s. to 123. 9d. per ton. The house coal trade 
has exhibited a steady tone; No. 3 Rhondda large has 
made 12s. 6d. to 13s. per ton. mcs | coke has brought 
19s. to 20s. and furnace ditto 16s. 6d. to 17s. per ton, 
In the iron ore market the best rubio has been making 
14s. 3d. to 14s. 6d. per ton. 





SwanseA Harsour.—The harbour superintendent’s 
report states that, notwithstanding the miners’ strike, 
which affected the trade adversely, although not to the 
extent it did that of Cardiff and Newport, the total trade 
of the year shows an improvement upon the figures of 
1897 of 152,000 tons. The principal feature of the trade 
in 1898 is the satisfactory increase in the shipments of 
patent fuel, such increase being the largest on record, 
and amounting to 87,890 tons, as compared with 78,782 
tons in the previous year. ‘There are five important 
works adjacent to the docks, which are at present turn- 
ing out at the rate of considerably over half-a-million tons 

rannum. Owing to the large number of liners making 

wansea a port of call, the general merchandise trade 
continues to improve, the increase last year being 15,000 
tons. This isa most valuable traffic, and deserves every 
encou ment. In the tonnage of vessels entering the 
port with cargo, there is an increase of 50,000 tons, and 
of vessels cleared of 100,000 tons. It is disappointing to 
record a falling off in the shipments of tinplates of 26,000 
tons, but this loss is compensated for to the extent of 
5000 tons by the increased shipments of galvanised sheets, 
The trade in tinplates with the United States has further 
declined by 46 per cent., the average weekly shipments 
now reaching only 440 tons, as against 800 tons in 1897. 
A considerable business in sugar is now done in the har- 
bour, the importation last year amounting to nearly 
10,000 tons. 

Tue InstiTuTION or JuNIOR Encineers.—On Friday, 
February 10, the chairman, Mr. Basil H. Joy, presiding, 
the Institution held at the Westminster Palace Hotel, a 
joint meeting with the discussion section of the Archi- 
tectural Association, when a paper on ‘‘ Factory Design ” 
was read by Mr. J. H. Pearson, a member of both 
societies. It dealt chiefly with the requirements in the 
design of factories for London, and its vicinity. In in- 
troducing the subject, the author insisted upon the im- 
portance of a close relationship between the-architect ~ 
and engineer, as it’ was —_ by ‘consultation together 
and united action, especially with regard to build- 
ings of the factory class, involving the employment of 
machinery, that a satisfactory result could be arrived 
at. The sections of the London Building Act, 1894, 
which had special reference to buildings of the 
factory type, were touched upon, and the different 
kinds of buildings were classified. It was shown how the 
design and construction were affected, not only by the 
character of the machinery to be installed, but also by the 
form of power adopted tor driving it. Systems in use 
at the present time were briefly reviewed, preference 
being given to electricity. In considering the question 
of elevation the good architectural effect obtained from 
the use of parti-coloured bricks was indicated, and the 
opinion expressed that stonework should be sparingly 
introduced, on account of its inability to withstand 
an excessive heat should a fire occur; its employment 
should be confined to copings, window-sills, strings, 
and steps. Materials of construction were then 
considered, a number of specimens being exhibited to the 
meeting. Referring to foundations, wherever the nature 
of site-subsoil was at all doubtful, a continuous bed of 
concrete over the whole surface was advised, as by that 
means a uniform pressure of the loads upon the founda- 
tion was secured. Fire-resisting floors and staircases 
having been discussed, the author proceeded to consider 
details for the construction of roofs, partitions, windows, 
and skylights. Furnace chimney shafts received atten- 
tion at some length, as did also the questions of venti- 
lation, sanitation, and fire protection, with special 
reference to the Factory Act of 1895. The con- 
struction of a factory with which the author had 
been associated, was described and illustrated, and 
an interesting account given of the method of putting 
on an additional top floor, without meanwhile inter- 
rupting in any way the business ordinarily carried 
on, and without taking to pieces the existing roofs, which 
were raised by screw jacks, An animated discussion 
ensued, in which Messrs. M. Garbutt, P. J. Waldram, 
J. Pearson, T. C. Morewood, H. Statham, W. Worb 
Beaumont, H. C. Reid, H. J. Leaning, H. J. Young, E. 
A. Berry, Max Clarke, and W. R. Beckton took part, and 
the proceedings terminated with a vote of thanks to the 
author. It was announced that the Institution would 
hold a conversazione on Saturday, March 11, and that at 
the ensuing meeting a paper on ‘* The Direct Production 
of Electricity from Carbon ” would be read by Mr. W. R. 





Cooper, M.A., M. Inst. J.E. 








ENGINEERING. 


[FEB. 17, 1899. 
































S. 


W. 





MR. 











PrinctpaL MACHINE SHop. 


Fie 1. 














214 Ree 
\ 
Yq 
a 
bo ae 
em 3 
° as <] 
= E ; 
im : : 
° 4 
ne | Bn se 2 ae 5 = 
- BA so ae 3 
 i—are ; : 
fr —— “ite 8 5 
anos MeN é “ 
i) 
. {ee oh ‘=a Fe 
vi fms (3 
i 5 = ri | 7 
i= es aes 1 
© oN i aN 
a a eee 
Ps 7 =) aN a 
me 
pS 
oO & 
——— 
tee § 
a. 
ns 
i 
oO 
© 
O 
by 
< 
> 


Automatic MACHINE SHop. 


 & 

















‘NOCNO’] 














JIV1d NoLsog 








[a 
i 
| 
| 
| 
| 
| 
| 
| 
| 
' 
| 
| 
t 
i 
! 
I 
| 
i 
| 
| 
<0. ip-=-- 
| 
1 
\ 
| 
| 








——- ——— —— — - + — — — ——-. 





"Cima Oe 
H 






























































































































































cn re 

















(ZY) IVIg NOLSOG o4 














EE | 
=a / Ah 





iT 
I 


























uvastz 8 rd 





NO. 








4h 





/ ’ peer see | 
key ja i : 









































‘NOILVLS HNO@PHTAUVIN 














(‘302 ebog aes ‘uoudrsosaq 107) 


HHL LV SONICGTIING 

















‘WaOssVIg OL NOILWAIIT «= ‘gba 


1 
' 1 
! i \ 
| ‘ 
+ ee mien 8 S 
1 1 
: \ " 
i H | 
\ ; 
' i \ 
+ ae, ar, ANG z 
Hl ' | ! q i ir) 
' | : qorss0 ak 
| ' 3724d) Quva 
1 | | dl aabwminols 
é ' i 2 
H 
, | Sy000 INIGIIS my 
°, H ee Ls 3 
ie aie 
| H H e0e 
! Hl ' 1 
! | | 
x an 
( S4- “ H ! Vd is 
o1 ie > 
EEE | auvod wfiims Ha19zTIR _ 4 WOON SUILYOW & waow sqavno KAA 
WINE IFINV OAM = ‘ Sd0is 434908 | ott 09+ -0.8 eaetine 
= | 4 wo0a eniansi| ~* is c Pa 
> Se FE | Sees cad t 
° 2! : : lV 
~ m! \ 5. govssva [y 
i) oi wtf  [he---~ mu y HM : 
= bg SLYV2-@ STa2aVd © vos AIHSh INIHSVM PN | i Ty ext = 
; : Lacnate | one seth ae knee 
’ ! f 20 
2! woow |dwv7! *, 
Z| “on Bry aa 
' 





NOILVLS -AVMTIVY TVALNHD LVAD 








"6681 


‘ 


LT 


AaVOUAA 





‘ONIUAANIONGA 

























a 2No235 Gy Guy ag No11935 





~--» LI--- 


‘wy nonsag zp hay 


‘Gg gnonusag 1 Hy 





























“W209 
PRs eens annem F’ EOE Se EOE EE OL a ET EE 1 
JOC" HIVONdAdY sv9 
—_——— oO r 4 be 
ees sc | 
: HivdLoos } \ 
. : : \ , 
; vauy wed 
ty woavne 
sar fe Fl 2 
ef oll caoceniengailll ee = 
|] teh -~ 44220 LN IWS 2 ebb ts __ ae = 














-6 02-4 
--#- 
‘3 
rr} 
jo 
je 
4e 
on" 











1 





GLAS 
INDIA 


ITAL’ 
LivE} 
MANC 
New 

Hu 
QURE 


Rorr 
Sout! 
UnIT! 


VicTo 
stre 


We 
may t 
JouNs 
street 
Unite 
and |} 
prices 
thin ( 
paper 
thin a 


The 
four li 
line a 
for si 
guaral 
and 01 
advert 








absolu 


rent’ 
$p.m 
for ge 
alter: 
recei 


ENG 
post fr 
advanc 

For t 

” a 


All s 

* Cheque 
Post. 
Wher 
advice : 
Forei 
throug! 
the Pul 


Reap 
number 
hewsage 


Victoria 
(Illus: 
The Ni 
lustra 


The Gre 
(Mllust 
Double- 
Engir 
Count 


Hi 
Railwar 
tralia 
With a 
RAIL 
LEBO 














Fes. 17, 1899. ] 


ENGINEERING. 


215 








AGENTS FOR “ENGINEERING.” 


AvustriA, Vienna: Lehmann and Wentzel, Kartnerstrasse. 

Care Town : Gordon and Gotch. 

EpINBURGH : John Menzies and Co., 12, Hanover-street. 

Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) ‘ 

GERMANY. Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main: Messrs. G. L. Daube and Co. (for 
advertisements). 
Leipzig: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giascow : William Love. 
Inp1A, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Jraty : U. Hoepli, Milan, and any post office. 

LiverPooL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New Soutn Wa.gs, Sydney : Turner and Henderson, 16 and 18, 
Hunter-street Gordon and Gotch, George-street. 

QUEENSLAND (SoutTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co. 

RorreRDAM: H. A. Kramer and Son. 

Sour AUSTRALIA, Adelaide : W. C. Rigby. 

UnirED States, New York : W. H. Wiley, 53, East 10th-street. 

Chicago : H. V. Holmes, 44, Lakeside Building. 

VicrortA, MELBOURNE : Melville, Mullen, and Slade, 261/264, Collins- 

street. Gordon and Gotch, Limited, Queen-street. 
NOTICE TO AMERICAN SUBSCRIBERS. 
We beg to announce that American Subscriptions to ENGINEERING 

may now be addressed either direct to the Publisher, Mr. C. R. 

JouNsoNn, at the offices of this Journal, Nos. 35 and 36, Bedford- 

street, Strand, London, W.C., or to our accredited Agents for the 

United States, Mr. W. H. Wixey, 53, East 10th-street, New York, 

and Mr. H. V. Woumes, 44, Lakeside Building, Chicago. The 

prices of subscription (payable in advance) for one year are : For 
thin (foreign) paper edition, 17. 16s. Od.; for thick (ordinary) 
paper edition, 2/. Os. 6d.; or, if remitted to Agents, 9 ollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words, Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 





~ SUBSCRIPTIONS, HOME AND FOREIGN. | 


ENGINEERING can be supplied, direct from the Publisher, 
post free for twelve months, at the following rates, payable in 





advance :— 
For the United Kingdom ............ £1 9 2 
» all places abroad :— 
Thin paper copies .......... £1 16 O 
Thic Os Pedemmnaiee £2 0 6 


All accounts are payable to ‘‘ ENGINEERING,” Limited. 


"Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 


Post Office Orders payable at Bedford-street, Strand, W.C. 

When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 

Foreign and Cvlonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to 
the Publisher, together with the agent’s name and address. 

Office for Publication and Advertisements, Nos. 35 
and 36, Bedford-street, Strand, London, W.C, 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
= other publications bearing somewhat similar 

tles. 

TELEGRAPHIC ADDRESS—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3668 Gerrard. 











Reaping Cases.— Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
newsagent. Price 6s. each. 


CONTENTS. 
| PAG 
|The Position of the India- 








i PAGE 
Victoria Works, Sheffield 
199 


(Illustrated) ............ | Rubber Manufacture .... 217 
The Nicaragua Canal (JI- | NOteS ....cccvccee cosccce 218 
ah a) ee 200 || Workmen’s Compensation... 219 
Messrs, Schneider and Co.’s Royal Meteorological 
Works at Creusot. No. Cleby .....-cecscecsecence 22 
XLIV. (/llustrated)...... 201||\The Launching of the 
The Institution of Mecha- TOGEMIED viiclewsisic0.5 6 220 
nical Engineers.......... 204 || Royal Engineers .......... 220 


The Great Central Railway 


Lake Superior Iron Ore 
(Illustrated) 


208 Mines 


Double-Cylinder Steam Fire MR ai55v cccanesnses 222 
Engire for the London Industrial Notes .......... 224 
County Council (77/us.) .. 209|| Current Railway Construc- 

Allen and Barker’s Gas and SEO ore 
Oil Engines (Illustrated) 209 || The Crystalline Structure of 

Alloys (///ustrated) ........ 210|| Iron and Steel (Jllus- 

Notes from the North...... ee ere 226 


Boiler Explosion at Wigan 228 
Launches and Trial Trips :. 229 
The Physical Society 
Elliott’s Recording Volt- 

meter (Illustrated) 


Notes from South York- 
IBS <6 s.05 snc uketenacue 12 
Notes from Cleveland and 

the Northern Counties .. 213 
Notes from the South-West 21:3 








Electric Wiring Rules...... 215 || Positive Driving Drill Chuck 
e of Nagasaki and (illustrated) ...... eave 
pilakodate sas ceaee aaah 16 || « Engineering ” Patent Re- 
rain 8 in Western Aus- | cord (Jilustrated)........ 231 
s 7 


With a Two-Page Engraving of the GREAT CENTRAL 
RAILWAY ; STATION BUILDINGS AT THE MARY- 
LEBONE STA TION, LONDON, 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








NOTICES OF MEETINGS. 


THE INSTITUTION OF CIviL ENGINEERS.—Tuesday, February 21, at 
8p.m. Paper to be further discussed : ‘‘The Lake Superior Iron 
Ore Mines, and their Influence upon the Production of Iron and 
Steel,” by Mr. Jeremiah Head, M. Inst.. C.E. and Mr. Archibald 
P. Head, Assoc. M. Inst. C.E.—Students’ meeting, Friday, Febru- 
ary 24,at8p.m. Paper to be read: ‘‘The Loss of Heat from 
Buildings,” by Mr. R. Gordon Mackay, Stud. Inst. C.E. Captain 
H. Riall Sankey, M. Inst. C.E., in the chair. 

THE Surveyors’ InstiTuTION.—Monday, February 20, when a 
paper will be read by Mr. J. L. Crouch (Professional Associate), 
on ‘‘ The Management and Valuation of Brickfields.” The chair 
will be taken at eight o’clock. 

Society oF Arts.—Monday, February 20, at 8 p.m. Cantor 
Lectures. ‘‘ Cycle Construction and Design,” by Mr. Archibald 
Sharp, A.M. Inst. C.E. (Lecture I.). — Tuesday, February 21, 
at 8 p.m. Applied Art Section. ‘‘ Vitreous Enamels,” by Mr. 
Cyril Davenport. Sir Owen Roberts, M.A., D.C.L., will preside. 
—Wednesday, February 22, at 8p.m. ‘‘ Electric Traction and its 
Application to Railway Work,” by Mr. Philip Dawson. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Friday, February 17, at 7 p.m., in the Marine School, Ocean- 
road, South Shields. The President will the awards 
given for papers read before the Graduate Section during last 
session. Mr. T. Messenger will reply to the discussion on his 
paper on ‘‘ An Improved Method of Strengthening Copper Steam 
Pipes.” The discussion on Mr. Tom Westgarth’s paper on ‘‘ Works 
Organisation ” will be resumed by Mr. Henry Fownes. Mr. Tom 
hes yay will reply. Paper on ‘‘ Some Considerations on Free- 
board and on the Relation between Scantlings and Freeboard,” 
by Mr. A. Hogg. 

Roya. INstiTuTION OF GREAT Britain.—Friday, February 24, at 
nine o'clock. Professor Oliver Lodge, D.Sc., LL.D., F.R.S., on 
** Coherers.”—Saturday, February 25, at3 p.m. The Right Hon. 
Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., on ‘‘The Mecha- 
nical Properties of Bodies ” (Lecture III.). 


ENGINEERING. 


FRIDAY, FEBRUARY 17, 1899. 

















ELECTRIC WIRING RULES. 


Tue lot of the electric wiring contractor is not 
altogether a happy one. In his business competi- 
tion is very keen, and the purchaser, who usually is 
quite ignorant of his own requirements, is often 
inclined to accept the lowest tender, without regard 
to the quality of the work. Were it not for the 
supervision of the supply companies and of the 
fire insurance offices, it is certain that occasional 
faulty installations would be erected. The con- 
tractor is, however, prevented from cutting things 
too fine by the fact that he has to satisfy more 
than one authority, each of which has its own 
interests to conserve. Herein lies his difficulty ; 
he has to serve two masters—sometimes three or 
four—neither of whom has any regard for the 
requirements of the other. The fire risk may 
be divided between several offices, each of which 
has its set of rules, and very possibly some rules 
may be in exact contradiction to others. The 
unfortunate contractor evidently cannot obey all, 
and must rely on his diplomacy to get his in- 
stallation passed. The supply companies are 
even more difficult to satisfy than the fire offices, 
and no two make the same demands. Methods 
which will serve in one street may not be con- 
sidered satisfactory in the next, if that falls 
in the territory of another company. Hence it 
needs constant vigilance, and very considerable 
local knowledge on the part of the firm under- 
taking the work, to prevent some part of it 
being rejected. Further, a large stock needs to be 
kept, since different types of fittings are required 
in different areas, 

Very soon after the introduction of incandescent 
electric lighting, the Institution of Electrical Engi- 
neers appointed a committee to draw up rules for 
wiring. ‘These rules were published in 1882, and 
were issued in a revised and extended form in 
1888. Another committee was appointed some 
three years ago, and after very careful considera- 
tion, and taking the opinions of many authorities, 
it issued a set of rules in 1897. These rules 
were before the Institution on the 9th inst., and 
at the previous meeting, when a. discussion took 
place on three papers contributed respectively by 
Mr. R. E. B. Crompton, Mr. C. H. Wordingham, 
and Mr. J. Pigg. The object of all three papers was 
to put an end to the present state of confusion. Mr. 
Crompton wanted all those who were interested in 





wiring to come forward and criticise the Institution 
rules, promising that if a case were made out against 
them, an effort should be made to amend them. 
Mr. Wordingham naturally wrote as the engineer of 
an important supply system whose interests it is 
his business to safeguard. Nevertheless, he pleaded 
for uniformity, and expressed his willingness to 
take his share of the general give-and-take which 
must occur before a universal set of rules can be 
produced. In Manchester he has eliminated one 
great difficulty. It is, of course, impossible to 
define by words a good fitting, such as a switch, a 
fuse, or ceiling rose. Therefore, the city of Man- 
chester has obtained Parliamentary powers to test 
fittings, and to refuse all patterns that have not 
obtained their approval. Manufacturers gladly avail 
themselves of these tests, because once a sample 
has passed the examination there is no more 
doubt respecting its use in Manchester, and in most 
other places. 

It would be a serious matter, however, if many 
station engineers were to adopt this plan, unless 
they followed identical methods and agreed to accept 
each others’ certificates. Manufacturers might well 
rebel at submitting a certain fitting for test in forty 

laces, and at paying forty fees for the privilege. Mr. 

ordingham suggests that the Institution should 
take the matter up, and establish a small testing 
plant. Such a plan would be self-supporting, and 
would meet with an earnest welcome from the 
trade. The legend ‘‘ Approved by the Institution 
of Electrical Engineers” would soon become an 
absolute requisite for every fitting in an installa- 
tion, and would enable contractors to withstand 
the fads of those station engineers who seek to 
magnify their office at the expense of all with whom 
they come in contact. So far the Institution has 
done very little for its members and for the science 
which it represents. It has only to look over the 
records of the sister Institution of Mechanical Engi- 
neers to realise how large isthe field of usefulness 
which lies before it, provided that it will avail itself of 
its opportunities for initiating and prosecuting re- 
search. We do not suggest that the testing of 
fittings is a very elevated mission, but it may serve 
as a stepping-stone to better things. It would 
certainly do more to gain universal acceptance for 
the new rules than many nights of discussion. 
At present Mr. Crompton and his colleagues on the 
committee are like people who join fervently in the 
prayers for the conversion of the heathen, and then 
slip out of church before the collection. Their 
conduct is unimpeachable up to a certain point, 
but needs to be supplemented by more tangible 
evidence of their zeal. 

In the third of the papers to’ which we have 
referred, Mr. Pigg showed, .at great length, the 
many discrepancies and contradictions of the exist- 
ing rules. These are so great that it is evident 
many rules are founded on guesswork and not on 
any principle. Professor Ayrton asked why it was 
that some rules asked for 12 megohms resistance 
per lamp, and others 112 megohms. What was 
the reason of such a wide variation? He did not 
get any very definite reply, but one station engi- 
neer said that in drawing up rules ‘‘ you generally 
go one better” than previous rules in order to safe- 
guard yourself. This answer lets a flood of light 
on to the question. The engineers of electric light 
stations, particularly those in the employ of munici- 
palities, are generally quite young men, and often they 
are under the surveillance of committees who are in- 
capable of understanding electrical phenomena. It is 
not given to every one to be able to keep the average 
town councillor in proper subjection, and hence 
there is a temptation for the engineer to raise the 
factor of safety to an absurd height when dealing 
with work to be done at other people’s expense. 
He knows that he will be blamed for everything 
that happens, and soon learns to imitate the bureau- 
cratic methods of those around him. 

Several fire office inspectors took part in 
the discussion on the 26th ult., and they all 
were of opinion that it would be possible to 
frame a working compromise between the In- 
stitution rules and their own. ‘‘ But,” said one 
of them, ‘‘there are ten times as many sets of 
rules framed by station engineers as by fire 
offices, and those rules are more stringent than 
ours. You must come to an agreement with your 
own members first.” Here is the crux of the whole 
matter. Before the Institution can get its rules 
accepted it must erect a barrier behind which the 
young station engineer can shelter himself. It 
must come to terms with the great supply com- 
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panies of the Metropolis and the provinces, and 
must so modify and extend its regulations that they 
will accept them as covering all the contingencies 
which are likely to arise. When that has been 
done there will be some chance of securing the 
acquiescence of the rank-and-file scattered through 
the many small towns of the country. These men 
are often in positions of great difficulty. They are 
practically isolated from their fellows, and are 
poorly remunerated for very responsible services. 
it is not reasonable to expect that they shall 
abandon anything they consider a safeguard of 
their position in order to satisfy other persons’ 
desire for standardisation, unless some other form 
of protection is afforded them. They stand to gain 
nothing by the change, while the very fact of a 
change being made is a reproach against the rules 
they have already drawn up. 

The committee of the Institution are very much 
in the position of a man who has made an invention 
and taken out a patent. Instead of being at the 
end of their labours they are just on the threshold. 
Whatever may be the good points in these regu- 
lations, they cannot be adopted without creating 
a considerable disturbance of vested interests, 
and there are many persons whose natural instinct 
is to oppose their introduction. As the American 
humourist said, ‘‘There is a good deal of human 
nature in man,” and it only needs a slight 
acquaintance with some of the authors of exist- 
ing rules to know that they have a full share 
of that quality, and that they will not be 
eager to withdraw their productions to make 
room for those of other people. The successful 
inventor is he who can force his process, or 
machine, on to a trade against the opposition of 
manufacturers whose plant will be rendered obso- 
lete by his exertions, and it needs similar qualities 
to secure the acceptance of such rules as these we 
are considering. The reasonable and fair-minded 
men must be treated with first, and gradually a 
body of opinion created which will serve both for 
the protection and compulsion of the weaker spirits. 
The obstinate ones will, then, finally become isolated, 
and left to choose between surrender and ostracism. 
Some few will choose the latter alternative, but 
there is always comfort in the thought that life is 
short while art is long, and that things right them- 
selves in time. 

Just asa wise inventor is willing to make great 
sacrifices to get his novelty introduced, so the Insti- 
tution will need to act in a spirit of compromise in 
its early negotiations. Mr. Crompton stated that 
the committee invited criticism, and was open to 
suggestions, and Mr. Wordingham hinted that 
alterations or additions would be needed to satisfy 
the station engineers. In a matter of this kind it 
is necessary to get round a table the persons chiefly 
interested with the fixed intention of satisfying all 
reasonable demands, and making all the persons 
present in some degree responsible for the 
results. The fault of the Institution rules is 
that they bind no one. We do not know if Mr. 
Wordingham was one of the committee, but we 
gathered from his remarks that he did not con- 
sider the rules applicable to Manchester, and did 
not intend to adopt them in their present form. If 
there had been half-a-dozen municipal electric engi- 
neers, representing large interests of different kinds, 
on the committee, they must, of necessity, have given 
their adhesion to the results, and, subject to the 
views of their employers, have adopted them. There 
would then have been a basis on which to work, 
and the Institution would have been able to bring 
pressure to bear in many directions. If large 
undertakings in London, Manchester, and other 
important towns had adopted the model rules at 
the instance of their engineers, places of smaller 
size would have found it difficult to hold back. 
The councillors of Slocum could scarcely argue 
that methods found suitable for Glasgow were 
not good enough for them, and their engineer 
would be glad enough t» be rid of the responsi- 
bility and worry of deciding how wiring ought to 
be done. 

This is the third attempt the Institution has 
made to introduce a set of wiring rules, and, as the 
opposition is naturally greater now than it was for- 
merly, it is evident that there will be needed far 
more strenuous effort to get these rules adopted 
than would have sufficed in 1882. The temptation 
tothe station engineer to make his own rules is very 
great ; by the aid of three or four examples gathered 
from different sources and a blue pencil, he can 
become an author in an evening. It is almost a 





confession of inability if he adopts any cut-and- 
dried programme. It is only the strong man 
who can dare to do such a thing, and, gener- 
ally, he has ideas of his own, which he does 
not willingly relinquish. If the Institution can 
secure the co-operation of a dozen such men, by 
allowing them to introduce what alterations and 
additions they deem needful, then it will have 
made the first step towards success ; but until this 
is accomplished we see no likelihood of the rules 
ever attaining more than an academic interest. 

We are assuming that rules are a_ necessity, 
although this is a large assumption. Mr. J. 8. 
Raworth pointed out in the discussion that there 
were no rules regulating gas-fitting, although the 
water-slide chandelier and the swinging bracket 
beside a curtained window were far more dan- 
gerous than the worst electric-wiring system ever 
put down. However, it is scarcely likely that the 
industry will ever be able to shake itself free of 
the shackles in which it is held. Possibly some 
public-spirited man, with a love for litigation, may 
some day contest the right of station engineers 
to make rules for the wiring of his premises. The 
result is a foregone conclusion, for except in the 
case of Manchester and a few other towns which 
have obtained special statutory powers, it is quite 
certain that nine-tenths of the rules are ultra vires. 
The fire offices can, of course, make what rules they 
like, and insist upon them, too. But competition is 
very keen among them, and they are always willing 
to listen to reason. With one or two exceptions, 
they would meet the matter in a fair spirit, and 
join in producing a set of standard regulations. It 
is, as we have said, the station engineers who are 
the difficulty ; the foes of the Institution are of its 
own household. 





TRADE OF NAGASAKT AND 
HAKODATE. 

THE empire of Japan extends from the tropical 
to the arctic regions, and thus includes a wide range 
of climatic and other conditions. Even if we leave 
out of account the latest addition to the Japanese 
possessions—namely, Formosa, and, taking only the 
main islands, we have a long stretch in which are 
to be found many different conditions not only of 
climate, but also of trade and industry. Nagasaki 
in the south and Kakodate in the north are the 
two most important ports in the extremes of the 
main islands, and as we have in former articles 
noted the chief items of interest connected with 
the central ports and district, we may complete our 
survey of the trade and industry of Japan for the 
past year by glancing at some of the points con- 
nected with Nagasaki and Hakodate. 

During the year the characteristics of the trade 
of Nagasaki were similar to those which marked 
the general trade of the Empire, namely, a large 
increase in the aggregate trade and in imports, a 
smaller increase in exports, and a large preponder- 
ance of imports over exports. The value of the 
aggregate trade amounted to 1,966,484I., consist- 
ing of : Imports, 1,403,6241. ; exports, 562,860/. ; 
as compared with an aggregate of 1,623,740I., con- 
sisting of : _ Imports, 1,087,703/.; exports, 536,0371. ; 
in the previous year the increase showing that the 
anticipations which had been made that the de- 
velopment of trade would be continuous, were not 
more sanguine than the circumstances warranted. 
Money has circulated freely among the people, 
and while prices have risen to an abnormal extent, 
wages have also largely increased. So far from 
there being any abatement of the higher standard 
of living introduced subsequent to the war, not 
only comfort but even luxury continue to spread 
among the people, who in all the details of their 
daily lives show strikingly different conditions 
from what they did even only five years ago. 
These facts justify the opinion which we have 
expressed several times, namely, that the compe- 
tition from the Far East, in so far as cheap labour 
was concerned, would rapidly be diminished by 
increased wages. 

Throughout the whole of the southern district 
of Japan there is at present every sign of marked 
prosperity, and whatever may be the general 
financial condition of the Empire, however serious 
the fears of a commercial crisis, stimulated by an 
increasing balance of trade against the country, 
by a continual drain of the gold currency to 
Europe, by the vast sums which have been locked 
up in industrial developments, many of which 
must be unproductive for some years to come, and 


by increasing national expenditure and taxation 
locally, no doubt seems to exist as to the continued 
prosperity-of the southern district. The principal 
export of the south—coal—continues to increase 
in quantity and value, and bids fair to attain 
in the current year a figure which it has never 
reached before, while the shipbuilding industry of 
Nagasaki, which affords lucrative employment to 
large number of people, is, steadily developing, 
Nagasaki will shortly be in direct railway commu- 
nication with most of the principal towns of the 
island of Kinsin, and during the past year it has 
become a port of call for the French mail steamers, 
the only one of all the great mail lines—British, 
United States, and German—which had previously 
passed it by. In no port in the East, north of 
Hong Kong, is the harbour more continuously full, 
There are only three others which present a more, 
or even equally, lively appearance, with constant 
entries and departures of ocean-going steamers of the 
highest class, while a fleet of coasters may be said to 
sail every evening for one or other of the adjacent 
ports. The balance of trade, which is large against 
Japan generally, almost disappears when Nagasaki 
is considered, and would probably be entirely 
eliminated, if consideration could be given to the 
large amounts spent in the port of Nagasaki, in the 
purchase of supplies for and by the crews of the 
foreign men-of-war, Nagasaki continuing to be the 
chief naval port in the Far East, by mail and mer-. 
chant steamers, tourists and missionaries. 

We must refer to the Consular Reports for details 
of the trade, as our space will only allow us to note 
a few of its chief points. During the course of ten 
years the value in local currency of the aggregate 
trade of the southern district of Japan has grown 
over threefold. Practically the port of Nagasaki 
may be taken as the sole seat of the import trade, 
and this has increased over sixfold. In the distri- 
bution of trade among foreign countries, both 
Great Britain and the British Empire generally 
hold a prominent position. Of the total aggregate 
trade, the British Empire had 43 per cent. and 
Great Britain 23 per cent. of the whole. Of the 
increase during the year, the British Empire ob- 
tained 35 per cent. and Great Britain 13 per cent. 
This was almost entirely in the imports; the exports 
to Great Britain, with the exception of the colony 
of Hong Kong, areso small as to be practically non- 
existent. There were large increases in the imports 
from China and the United States, and also in the 
aggregate of those not specifically mentioned, the 
principal among these having been Belgium and 
Russia among European, and French India and 
the Philippine Islands among Asiatic countries. 

The total value of all imports from Western 
(non - Asiatic) countries was 693,512). Of this 
total, the value of those from Great Britain was 
453,734l., or no less than 65 per cent. That of 
the imports from the United States was 171,572l., 
or 25 per cent., but by far the greatest part 
of this total was represented by two items, 
kerosine oil and flour, which could not be supplied 
from Great Britain, and if their value is deducted 
the balance representing articles from the United 
States, which might perhaps enter into competi- 
tion, would be very small. The British Consul, 
however, is of opinion that it is unlikely that this 
ratio between the two will continue, as the metal 
manufactures of the United States are steadily, 
more and more, entering into successful competi- 
tion with those of Europe, and metals being the 
mosi promising subject of trade in this district, 
there is every prospect of a large increase in United 
States imports. Quite recently a quantity of rails 
has been imported from America, and no doubt 
this is a trade which will increase. There wasa 
large increase of the imports from Germany, espe- 
cially in those goods sold in the retail shops. Still 
their total value is small, amounting as it did only 
to 22,000/. The imports for the year showed an 
increase over those of the previous year of 512,017. 
Of this increase 101,9001. was in that of goods of 
Western (European or United States) production, 
and 210,1171. in that of Eastern (Asiatic) produc- 
tion. In the former there was a somewhat de- 
creased value in the import of coal, dyes and 
paints, flour, locomotives and machinery, while 
there were substantial increases in that of metals, 
kerosene oil, and steam boilers, the first and 
second of which were mainly of British production. 
The metal trade is the one which, largely in view 
of the principal industry of Nagasaki, shipbuilding, 
is of best promise for the future ; for, however ¢% 
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of ships, the Consul thinks that another full genera- 
tion must pass before the slightest hope can be 
entertained of their being able to furnish their own 
materials. We have from time to time noted the 
attempts which are being made to manufacture 
iron and steel in Japan, suitable for shipbuilding 
and engineering, and we are waiting the results of 
these attempts with considerable curiosity. 

We have also mentioned the work which is being 
done in shipbuilding at Nagasaki, so we need not 
again enter into details. As we have stated in a 
former article, a steamship of the largest size has 
been built, and has successfully performed its first 
voyage to Europe, but as imported materials were 
chiefly used, the experiment has been attended 
with serious loss to the builders, although no exact 
accounts have been published. The Consul notes, 
what we have already stated, that a recent regula- 
tion adds to the restrictions already in existence, 
excluding from the operation of the bounty for 
the encouragement of navigation. It isto the effect 
that all ships built in foreign countries and registered 
as Japanese on and after October 1, 1899, shall not 
be eligible for the bounty, and this seems to 
impose on Japanese shipowners a limitation to have 
their ocean-going steamers built only in Japan. If 
it is carried out, the ships now under construction 
in Great Britain must be the last, and, while a 
stimulus will be given to shipbuilding in Japan, it 
will remain to be seen whether it will have the 
effect of enabling Japanese shipbuilders to take the 
place hitherto so successfully filled by those in 
England. The Consul remarks, ‘‘a profitable 
market may be closed to the latter, but, just as 
some consolation has been given for the diminution 
in the English trade in manufactured cottons with 
Japan by the large development of the trade in 
machinery, so, should England cease to build 
Japanese ships, she can always expect to find some 
solace in supplying materials for those which will 
be built on Japanese soil and by Japanese work- 
men.” There is, of course, some truth in this, but 
we must be prepared for competition in the supply 
of iron and steel, not so much from Japanese as 
from American sources. 

Turning to Hakodate, we find that, during the 
year, the total foreign trade amounted in value to 
154,457/., an increase of 41,818/., as compared with 
the previous year. Both exports and imports show 
an advance of about 30 per cent., the proportions 
being slightly larger on the side of exports. The 
latter, however, are not of much interest to us, as 
they consisted chiefly of the products of the fishing 
industries, to which great attention has been paid 
in recent years. 

The Island of Yeso, of which Hakodate is the 
chief port, is very rich in minerals. The 
Hokkaido Coal Mining and Railway Company 
(Tanko Tetsudo Kaisha), have expressed the inten- 
tion of increasing the output of their mines from 
600,000 to 1,000,000 tons per annum to meet the 
growing market, and other new coalfields are being 
developed. There is a good prospect in coming 
years of the development of the iron mines in the 
prefectures of Iwate, Akita, and Aomoir on the 
main island, where they are known to exist, the 
only reason for the postponement of that event 
being, apparently, the want of capital and expert 
superintendence in connection with the manage- 
ment of the necessary works. When these are de- 
veloped they will give a great impetus to the coal 
industry. 

Sulphur has long been an important product 
of Yeso. The exportation of sulphur touched its 
highest point in the years 1887-91, when the 
average annual export amounted to about 17,000 
tons. Since that time shipments have gradually 
decreased, until last year they amounted to only 
6723 tons. Of that amount 4523 tons went to 
the United States, 1000 tons to Canada, 737 tons 
to Hawaii, and 463 tons to China. Mining opera- 
tions for manganese began in 1894, and that year’s 
output is given as 1300 tons, while last year it 
amounted to 5200 tons. The kerosene industry is 
now of considerable importance, the output of last 
year amounting to over 11,900,000 gallons. Until, 
however, a proper system of extracting and treat- 
ing the oil is instituted, it is scarcely probable that 
it will be able to compete to any great extent with 
the foreign import. Brewing is also attaining con- 
siderable importance, a large establishment at 
Sapporo being able to pay as much as 18 per cent. 
in dividends, This industry will, no doubt, receive 
A considerable impetus from the higher import 
duties on foreign beers under the new tariff. The 


last dividend declared by the Hokkaido Cement 
Company, which owns a factory near Hakodate, was 
15 per cent., in spite of the fact that prices had a 
downward tendency owing to foreign importations. 

Steamboat communication is now good to all 
parts of the coast of the northern island, and it is 
not only connected by submarine cable with the 
main island, but also with the Kwides. Railways 
are being constructed in various parts of the island, 
and surveys are being made for future extensions. 
Those in operation are in a flourishing condition, 
and pay good dividends. 

The actual work of reconstructing the Hakodate 
Harbour began in the latter part of January, 1897, 
the preparation of cement blocks and other material 
for the breakwaters, training works, &c., having 
been previously well advanced. The Dockyard 
Company, which waits on the completion of a certain 
portion of the harbour reclamation works to com- 
mence the construction of its dry dock, does not 
expect to open the latter for vessels before two 
or three years. Electric lighting is being developed 
in various parts of the island, and altogether, 
although the climate of Yeso is somewhat severe in 
the winter time, it is not improbable that it will 
not by any means be the least important part of 
Japan from an industrial point of view. 








RAILWAYS IN WESTERN AUSTRALIA. 

In view of the incalculable advantage of rail- 
ways to colonies in process of development, it is 
gratifying to find that almost insurmountable 
difficulties and a discouraging absence of imme- 
diate reward do not dishearten the people and the 
Government in the prosecution of reforms whose 
financial benefits may be long deferred. There is 
always the temptation to seek present profits 
rather than prospective progress, and this 1s par- 
ticularly the case with State-owned or corporation 
property. Relief of taxes is as seductive a term 
before the eyes of the scattered colonist as before 
the Battersea voter, and railway commissioners 
experience difficulty in explaining away an appa- 
rent decrease in the net profit on the working of 
railways, but as arule this is not infrequently, as 
in Western Australia, the guarantee of future ex- 
pansion. Few of our colonies have had greater 
difficulties to contend with than Western Australia. 
The goldfields are widely separated from each 
other, and it is incumbent on the Government 
to encourage the mining of the precious metal. 
Thus at Coolgardie and Kalgoorlie the handling 
of goods from the railway was on the road vans 
equal to 1.37 per cent. revenue. Again, the great 
absence of water along the routes has necessitated 
conveyance within the year of 554 million gallons 
of water, involving 228,606 unremunerative train- 
miles at 4s. 4d., which is equal to 49,5311., or an 
addition of 4.851. to the weekly expenses per cent. 
of revenue. The railway commissioners have, be- 
sides, prosecuted vigorously the improvement of 
the permanent way at very considerable cost; for 
maintenance and renewals the rate varied between 
1191. and 2261. per mile of line worked on indi- 
vidual routes, while the average is 147]. per mile 
of railway, or 10.59d. per train-mile, an increase of 
over 30 per cent. when compared with the previous 
year. Contemporaneous with these increases in 
expenses, we have reductions in rates on the gold- 
mining lines, and the value of such concessions, 
on the basis of the trafiic for the year, was 232,6021., 
equal to about one-fifth of the total revenue. 
Again, the reduction made in the rates for convey- 
ing locally-grown timber has involved a probable 
decrease in the gross earnings by 30,784/. In other 
words, had the same total traftic been dealt with, 
and the higher rates of the previous year been 
paid, the total revenue might have been 1,283,0001. 
instead of 1,019,677/., but the logical assumption 
is that the increase of 42} per cent. in the tonnage 
of goods and of 57 per cent. in the number of 
passengers carried, is largely due to the decrease 
In rates. 

The wisdom of the policy is best proved by the 
fact that notwithstanding decreased rates, the gross 
revenue has increased from 915,4831. to 1,019,6771. ; 
but for this increase of about 11 per cent. the train 
mileage is greater by 444 per cent., one-fourth of 
which additional mileage is due to the haulage of 
water for locomotives, &c., and the remainder to 
traffic development. There has been a reduction 
in the profit per train-mileage from 31.95d. to 153d. ; 
but it is to be hoped that this decrease, consequent 








on lower rates, will not encourage the doubtful 


expedient of reducing the facilities to any great 
extent, for such too often aggravates rather than 
mitigates the evil. Nor should such a policy be 
necessary, even although the expenses equal 77.11 
per cent, of the revenue, as com with 63.09 
per cent. inthe preceding year, the highest in all 
Oceania, for Tasmania comes out at 74.98, Victoria 
at 63.09, New Zealand at 62.30, South Australia at 
60.71, Queensland at 58.01, and New South Wales 
at 53.34 per cent. The conditions vary, and there 
can be no doubt that in the case of Western Aus- 
tralia the extensive charges for maintenance and 
renewals, are more or less temporary, and in any 
case tend to improve the property and the pro- 
spects. These amount in all to 1811. per mile 
worked, and include 159,462/. as permanent- 
way expenses, 15,292/. as electrical expenses, 
including the lighting equipment of several stations, 
and the electric staff, 343 miles being now equipped, 
and 19871. for signalling and interlocking, 14.87 per 
cent. of the points and signals being now inter- 
locked. We will not point to the large charge 
for permanent-way expenses, for there is much to 
be said in favour of relative cheapness in construct- 
ing pioneer railways, as against the substantial 
construction intended for all time. The former has 
found favour in Western Australia, where the cost 
per mile open is now 5088/., the lowest in Oceania, 
and 60 per cent. that in other colonies, while little 
more than one-third the average in New South 
Wales. This is by no means a minimum; and 
while it may call sooner rather than later for exten- 
sive overhaul, the need of which ought to be 
promptly recognised, it enables profits to be earned 
with alow revenue. Thus, in Western Australia, 
notwithstanding the large concessions and the 
heavy renewal charges against revenue, the profit 
on the capital charges is still equal to 4.62 per 
cent. for 154d. of net earnings per train-mile, while 
New South Wales yields 3.75 per cent. for 40.64d. 
per train-mile ; Victoria, 2.69d. per cent. for 25d. ; 
Queensland, 2.86d. for 24d.; South Australia, 
2.98 per cent. for 26.53d.; Tasmania, 1.15 per 
cent. for 13.22d.; New Zealand, 3.24 per cent. 
for 33.89d. Western Australia thus has the smallest 
net revenue per train-mile, with the solitary excep- 
tion of Tasmania, and yet yields the highest return 
of capital. 

The fact that this return is only 4.62 per cent. 
against the 9.04 per cent. in the previous year 
should not check progress, and the evidences indi- 
cate that this is not likely to be the case. Eight 
years ago the railways showed a considerable loss, 
but since then traffic has been nurtured; there 
has been expansion in every direction, and so long 
as the return equals the rate of borrowing, with 
allowance for necessary improvements in stock and 
permanent way, every concession which means de- 
velopment of traffic and country should be granted. 
There are now 992 miles open for traftic—the average 
mileage worked for the year under review was 974 
miles. The additions of the past year were 22 miles; 
but ere the close of the current year there will be 
added 357} miles, and 50 more have been authorised. 
The department have under consideration the appli- 
cation of Stone’s system of electric train-lighting, 
and 44 new locomotives and 138 carriages have 
been added within the past 18 months. ese also 
have been charged torevenne. These later engines 
are mostly of medium power, but few of them are 
equal to the heaviest in the colony, and have a 
tractive power equal to taking up 117 tons up a 1 
in 25 gradient at a speed of 10 miles per hour, or 
147 tons up 1 in 30, or 202 tons up 1 in 40 at 13 
miles per hour. This matter of tractive power, it 
is scarcely necessary to say, has an important bear- 
ing on the financial results of colonial railway 
working ; but we doubt not, Mr. John Davies, the 
general manager, recognises this along with the 
other elements of success. 





THE POSITION OF THE INDIA-RUBBER 
MANUFACTURE. 
THE influential meeting of rubber manufacturers 
recently held at Manchester, is a matter of some 
importance, not only to those immediately in- 
terested, but also to those outsiders who, whether 
they are out-and-out supporters of our Free Trade 
policy or not, yet have some faith in the economic 
dictum that the wealth of a nation consists largely 
in its producing power. From this broad stand- 
point, therefore, it may not be without interest to 
glance at one or two present-day features of the 





trade, which, founded by Hancock in 1820, and for 
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a time, limited to the United Kingdom, has now 
grown to such great dimensions, not only with 
ourselves, but also in France, Belgium, Germany, 
Russia, Austria, and the United States. The mere 
mention of these names shows the expansion of the 
trade, and it is in itself an indication that the 
supremacy of the British trade has vanished, and 
that now the business can only be carried on in the 
face of keen rivalry, as far as the Continent is con- 
cerned, at all events. Time was when the old- 
established firm of Charles Macintosh and Co. 
could afford to treat their customers in an off-hand 
manner, and there are yet workmen in that concern 
who can remember when the workers were kept 
going night and day to fill the orders for elastic 
thread, in the period during which the firm had the 
monopoly of the manufacture of vulcanised rubber. 
The period of coining money has, however, in these 
later days, given way to a time of more or less 
anxious suspense and energetic endeavours to pay 
expenses, and, if possible, at the same time get an 
adequate return for invested capital. Of course to 
those who have seen better days this state of affairs 
presents itself in a deplorable light, though the 
rubber magnates of past periods of splendour can 
at any time take a crumb of comfort in the 
reflection that they are not the only British traders 
who can recall with sighs a more prosperous past. 
The monopoly conferred by the possession of a 
patent has only a certain duration of life, and the 
more valuable the monopoly the keener the compe- 
tition is likely to be when it has run its legal course. 
The large increase in the number of rubber works, 
and the consequent cutting of prices in order to 
obtain the work necessary to justify their continued 
existence, is, of course, the main cause of the pre- 
sent depression in the industry, and the difficulty 
in making an adequate profit has, moreover, been 
accentuated in the last year or so by the unusually 
high price of the raw material. Early in 1898 an 
agreement was come to amongst practically the 
whole of the manufacturers to raise the price of 
mechanical goods 10 per cent., and at a later date 
another 10 per cent, was added, in order that the 
quality of the goods might be maintained without 
involving the manufacturers in any loss. This 
agreement seems to have worked pretty well, in 
spite of the fact that rubber goods of apparently 
similar composition, may, in some cases, contain 
much more rubber than do others. The firm which 
puts 50 per cent. of rubber into an article and gets 
the 20 per cent. rise, is at once seen to be handi- 
capped in open competition with a rival who puts 
30 per cent. rubber and 20 per cent. of a cheap 
organic adulterant, if both get the 20 per cent. rise 
on the bulk. With a substance so susceptible of 
adulteration as is india-rubber, and with a public 
superlatively careless as to what they buy in the 
name of rubber, it is apparent that a fixed price or 
percentage increase in price, cannot work equally 
to the advantage of all manufacturers, as it would 
in the cotton trade for instance, where all the firms 
start with a certain material and all turn out a 
finished product of practically identical composition. 

Considerable reticence was observed by the pro- 
moters of the recent conclave in letting the public 
into their confidence, and no trustworthy report of 
the proceedings is available as material for comment. 
We may take it, however, that the principal object 
aimed at was the strengthening of the trade, which 
served to bring about the rise of price, and to put 
the more or less temporary agreement on a more 
firm and lasting basis. The main desideratum was 
to try and put an end to the ruinous competition 
and cutting of prices, which has been going on 
merrily so long, and which has resulted not only in 
loss to the manyfacturer, but also in the production 
of an inferior quality of goods, unworthy of the 
reputation of the British name. This cutting of 
prices would have met with its just fate long ago if, 
as we pointed out some time back in these columns, 
a real effort was made by large contractors for 
rubber goods to see that they were supplied with 
articles of the real quality asked for in their speci- 
fication. Where a contract form stipulates that 
pure Para rubber only must be used, and then 
goods consisting of a mixture of Para and African 
rubber, or of African rubber alone, are accepted 
because of the lower price, an unfair advantage is 
given to the less scrupulous in the trade. Not that 
we wish to blame the rubber manufacturers unduly, 
or to accuse them of ne practices, because they 
now recognise generally that it would be absolutely 
useless to tender according to the terms of the 
specification ; the blame must rest to a very large 


extent on the shoulders of the buyers. We do not 
say entirely, because we recognise the difficul- 
ties in the way of deciding whether rubber 
consists of pure Para, or of an admixture of infer- 
ior kinds. If, however, stronger efforts are 
put forth in this direction, it should, in 
conjunction with an era of fixed prices, lead 
to a more desirable state of affairs and cause a 
diminution of the stereotyped complaints at 
rubber goods are not what they used to be. 
Whether the era of fixed prices will be of long or 
short duration can, of course, only be a matter for 
conjecture, as it will depend largely on the good 
faith of the various concerns affected, but at any 
rate it will be allowable to express an opinion as to 
its desirability. An idea seems to have got abroad 
that it is the intention of the larger concerns to 
form or combine on the lines of the United Alkali 
Company or the Bradford Dyers’ Union, to take a 
more recent instance, but we have received no con- 
firmation of this, and, indeed, what we have heard 
is to the effect that no such idea has come under 
serious consideration at all. Owing to the conflict- 
ing interests of the rubber firms, some so large and 
important, and others quite the reverse, it is more 
than doubtful if any satisfactory combination could 
be brought about. No doubt there are several of 
the smaller concerns who would be willing enough 
to sell their works at a price, but it would be equally 
certain that, in the light of the present financial 
condition of more than one of the concerns, the 
views of buyer and seller as to price of purchase 
would be sadly at variance. 

A word or two now as to the causes of the 
depression which has become so accentuated. This 
is very largely due to the increasing foreign 
competition. The German and American works 
have been busy of late years in establishing 
agencies in England in certain classes of goods, 
more especially in cheap qualities for mechanical 
purposes, and by the superior finish and appear- 
ance of the articles, a considerable and increas- 
ing business has been got together. There is no 
denying that this matter of appearance and finish 
has given a great fillip to the German trade, 
especially in cases where the lasting power does 
not strike the purchaser as being of anything like 
the same importance as a low price. Somehow or 
other, ch seer tor whether from a feeling 
of the intrinsic superiority of their products or not, 
have not hitherto paid much attention to little 
niceties of appearance, which may not at all affect 
the utility of the goods, but which are to the unex- 
perienced buyer, an evidence of superiority. Now, 
that there is a desire for a superior-looking, common 
article is a fact, and it is of no use for the English 
agent or traveller to talk prophetically about whited 
sepulchres, gilded pillars, &c., because it is difficult 
to impress this fact upon the buyer, and further, 
there is this always to be remembered that though 
a superior finish may be applied to a cheap and 
nasty article, yet the superior finish may be very 
closely connected with a superior quality of goods. 
Under these circumstances it would seem advisable 
for our manufacturers to take a leaf from their 
opponents’ book, and present the public not only 
with an article of good quality, but of good finish, 
as an additional attribute hitherto lacking in so 
many cases. Speaking from practical experience, 
we can truthfully assert that the length to which 
adulteration has gone in recent years in the case of 
many high-class goods, which for a long time suc- 
cessfully withstood the insidious approach of boiled 
oil products, is, in England, the direct outcome of 
Continental initiative. It is one of the humiliating 
confessions of modern business life, that if an 
opponent steps outside the path of strict rectitude, 
those who are really desirous of walking in the 
footsteps of the righteous, are either compelled by 
the force of circumstances to follow the bad example 
or else shut up shop, to use a convenient collo- 
quialism. Thus it has come to pass that to 
keep pace with our Continental competitors, 
who are making such headway in England, our 
manufactures at home have had to supply goods 
of inferior quality, or else lose the business 
entirely. Only the other day we listened to 
the plaint of a surgeon, who said that the 
articles of rubber which he used in his pro- 
fession were much inferior to those formerly 


supplied to him by the same firm. It is not our 
purpose here to go into details, or to reveal con- 
fidence, but we are familiar with what has occurred 
in this branch of the rubber manufacture, and can 





but express our profound regret that it has been 





found necessary in England to lower the quality of 
goods, in the use of which any failure to act might 
cause considerable trouble, if not positive injury, 
Again, adulteration of goods of this class should not 
be undertaken as lightly, or with no more thought, 
than in the case of engine packing, for it is quite 
possible that the extraneous substances which are 
mixed with the rubber might not be at all approved 
of by the faculty were they aware of their presence, 
A somewhat analogous case in which an excess of 
chloride of zinc in clothing has led to serious 
illness, might be quoted in support of our conten- 
tion. As the rubber manufacture stands at present, 
all sorts and conditions of bodies, inorganic and 
organic, are boomed by interested individuals as 
desirable additions for cheapening rubber goods, 
and although, as we have said, such may be of no 
particular harm in the case of steam packing, it 
certainly seems time that the purchasers of surgical 
goods recognised the fact that a reduction of price 
in their purchases is in itself an element of 
suspicion, and necessitates a greater alertness than 
in the olden time, when rubber was the hydro- 
carbon, known as caoutchouc, and nothing more nor 
less. Thisis but one instance of modern deterioration 
in the manufacture under notice, and although 
such might easily be multiplied, it will suftice as a 
prominent result of Continental competition. To 
touch on another fact which has had something to 
do with the calling of the recent conclave, it 
may be mentioned that certain tyre companies 
having now got works of their own for 
manufacturing tyres, a large amount of busi- 
ness which was formerly given out to our large 
rubber firms has of course been withdrawn. 
This has naturally been a severe blow to those 
firms who had adapted their premises and enlarged 
their plant so as to make them comply with the 
conditions as to quick delivery laid down in their 
various contracts. On the whole, whatever may be 
the outcome of the present semi-combine among 
the rubber manufacturers, it is quite clear that the 
country is sufticiently supplied with rubber works, 
and that there is no good reason for inviting the flow 
of capital intonew concerns. The last dry autumn 
proved a serious thing for those firms who depend 
almost entirely on the water-proof garment trade 
for the bulk of their business, and a condition of 
affairs brought about by one bad season, indicates 
that there are many in the trade who find it 
difficult enough to get along without having Contin- 
ental goods to contend with in the Home markets. 
Hitherto, the Germans have had nothing to do 
with the water-proof garment trade, as the familiar 
macintosh of England is hardly ever worn by the 
Teuton, but now they are going into the business 
presumably with a view to export. As an adden- 
dum to our statement that the rubber trade is, if 
anything, overdone in England, we may say in 
conclusion that one communication from Vienna 
has reached us to the effect that the new rubber 
works just started in Austria are considered super- 
fluous, and as hardly likely to pay a dividend. 





NOTES. 
ELECTROLYTIC CURRENT INTERRUPTORS. 

Davy records that when a current is forced 
through two electrodes of very unequal sizes, ¢.9., 
a wire and a plate immersed in sulphuric acid, 
peculiar light and heat phenomena are observed at 
the smaller electrode. Planté, Chappuis, F. Braun, 
and others have studied these phenomena which 
Lagrange and Hoho first put to practical use. 
The variations in the light, and the humming 
noise, indicate that the current must be un- 
dulating, if not intermittent. That it really falls 
to zero has now been proved by A. Wehnelt. In 
his first electrolytic cell, he simply dipped a bare 
platinum wire into the liquid. The spurting was 
so violent, however, that he constructed an L elec- 
trode consisting of a bent piece of glass tubing 
filled with mercury, and a short platinum wire 
fused into the horizontal arm of the L. When this 
small active electrode is the anode, as in the ex- 
periments of Lagrange and Hoho, it quickly melts 
off. When it was made the anode, Wehnelt could 
charge an induction apparatus with the help of his 
electrolytic cell, which takes the place of the cur- 
rent interruptor. At first he joined the cell in 
parallel to the condenser; but he soon notic 
that the condenser was superfluous, and that 
his cell could be placed directly in his primary 
circuit of sixty accumulators. With this bat- 
tery he obtained brilliant secondary sparks up 
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to 50 centimetres in length. The number of 
current interruptions was estimated from the note 
given out by the sparks and also by stroboscopic 
observations ; in some cases the number was higher 
than 1500. The frequency increases with the 
electromotive force of the primary current. A 
certain electromotive force is necessary to start the 
phenomenon ; this minimum electromotive force 
depends on the size of the electrodes, the concentra- 
tion of the sulphuric acid, &c. An incandescence 
lamp, put in shunt to the primary coil, lighted up 
when an electromotive force of 21 volts was reached ; 
the lamp was for 56 volts; with 105 volts two 
110-volt lamps could be lighted when joined in 
series. Wehnelt recommends his electrolytic cells 
for Roentgen photography ; the current remains 
steady, there is no flickering, and owing to the 
high frequency of the interruptors, the exposition 
is shortened. Further, for experiments with Tesla 
coils, Hertzian waves, and for alternating current 
phenomena in general ; supposing we have a 
transformer with 110 volts in the primary and a 
ratio of 1:10; the electromotive force in the 
secondary would be 1100 volts; but if an electro- 
lyt’c cell is inserted in the primary circuit, the 
electromotive force will rise to 2200 volts, as stated 
above. The current intensity increases with the 
surface of the electrodes, and the current can be 
regulated in this way without putting in resistance. 
But the number of interruptions decreases with 
increasing intensity. These electrolytic interruptors 
are certainly very simple. 


Heavy Rattway Work at CHIcAGo. 


During the past eighteen months some very 
remarkable work in the way of abolishing level 
crossings has been accomplished in the city of 
Chicago. Although the city has for some years 
past been one of the principal railway centres in 
the world, these railways for the most part crossed 
the streets at grade. This state of affairs, compara- 
tively unobjectionable at the outset, has, with the 
rapid growth of population and traffic, been trouble- 
some and dangerous both to the different companies 
and the public at large. About the middle of 
1896 the town authorities and these companies 
came to an understanding to ameliorate matters, 
the cost of the work being shared between the two. 
The work was started almost immediately, and is 
now nearly completed. A series of papers describ- 
ing the difficulties encountered, and the measures 
by which they were successfully overcome, were 
read last autumn before the Society of Western 
Engineers, Chicago, and have been published in 
the December issue of their Proceedings. The 
difficulties arose mainly from the necessity of 
maintaining both street and rail traffic, unimpeded 
during the whole period of reconstruction. The 
necessary clearance over the streets was obtained 
partly by lowering the latter at crossings about 
4 ft., and partly by raising the railroad tracks 
and carrying them over the streets on bridges. 
The clearance demanded by the city authori- 
ties is comparatively small, 12 ft. being all 
that was required in the case of the less important 
streets, and 13 ft. 6in. in the case of streets on 
which electric trams were running. The plans 
followed by the different companies have been 
very similar throughout. The traffic has been 
turned on a portion of the lines, and the other 
tracks raised on temporary or permanent supports. 
This done, the traffic was turned on to these tracks 
and the others raised on a permanent bank. This 
having been accomplished the trains were turned 
back on to these tracks, and the temporary work, 
under the lines raised in the first instance, perma- 
nently reyliced. Thus in the case of the Pittsburg, 
Fort Wayne, and Chicago Railway there were four 
tracks to be raised. The traffic was turned on to two 
of these tracks, and bridges were then erected for 
the other two over the streets to be crossed. These 
bridges were, in the first instance, supported on 
timber trestles, arranged along the kerb line of 
the streets. The abutments were then built under 
the ends of the girders. At the same time 
the retaining walls along the margins of the 
right of way were constructed, and filling 
commenced. The four tracks being all included 
in a width of 66 ft., the bank under the lines being 
raised tended to encroach on the two tracks kept 
open for traffic. These latter were accordingly 
raised by packing sand under the sleepers at the 
central portions of the blocks between street cross- 
ings, thus catching the slope of the sand filling 


street crossings it was impossible to do this without 
blocking the street trafic. Hence in the neigh- 
bourhood of the bridge abutments the bank for the 
two lines closed to traffic was replaced by timber 
crib work constructed out of old sleepers. When 
all was ready the traffic was turned on to the lines 
thus raised, and the filling in of the bank and the 
bridges completed for the other two tracks. As 
soon as these had been relaid at their new level the 
temporary crib work, carrying the other lines at the 
bridges, was taken out and replaced by sand filling. 
Some of the work done presented most complicated 
problems. Thus, in connection with the St. Charles 
air line it was necessary to raise by 5 ft. a swing 
bridge, carrying two tracks over the Chicago River. 
In another case the tracks belonging to fifteen dif- 
ferent railroads were bunched together in a space 
of five acres, there being fourteen main lines and 
forty-two sidings to be dealt with. In this case 
some of the tracks were raised, whilst others were 
depressed below the street level. At State-street 
the bridge carrying the different lines is 534 ft. 
wide, and the street at this point, therefore, runs 
through a regular tunnel. 


Tae CHINESE IMPERIAL Rattway Loan. 


In the course of the able defence of the Go- 
vernment policy in China, in the discussion on the 
Queen’s speech, Mr. Brodrick enumerated the con- 
cessions which had been made by the Chinese dur- 
ing the past year, and showed that, notwithstanding 
all the criticism which had been given, the repre- 
sentatives of the British Government had not done 
so badly. He thought that all great commercial 
authorities would admit that the secret of success 
in China was to look forward to the day when every 
river would be open, and when China would be 
studded with railways, by whomsoever they might 
be made. The Government, however, looked far 
more to the opening of the waterways than to the 
railway system for the introduction of trade into 
China, and he was glad to say that in September 
last, the Chinese Government published an edict, 
by which all waterways now open to boats would 
be open to our ships. At the same time, it was 
satisfactory to know the number of miles of rail- 
way for which concessions had been granted to 
British investors. Up to the present moment, the 
number was 2800 miles, for which the expenditure 
would probably exceed 20,000,000/., and he did 
not think that there was any reason to be surprised 
that the Yamen had now found it necessary to say 
that until those railways had been practically taken 
in hand, they did not propose to grant any more 
concessions. The Government had also, in addi- 
tion, received power to advance the Burma railway 
into Yunnan, a distance of 700 miles; but so far 
as can be judged, this is a concession which is not 
likely to be taken advantage of for a considerable 
time. The issue in London of the Chinese Impe- 
rial Railway 5 per cent. gold loan for 2,300,000 
sterling shows that British capitalists are deter- 
mined not to allow their concessions to remain only 
on paper, but at once to take practical steps for 
carrying them out. In the case of the loan we have 
mentioned, the principal and interest are uncondi- 
tionally guaranteed by the Imperial Government 
of China, and specially secured as a first charge 
upon the permanent way, rolling stock and entire 
property with the freight and earnings of the exist- 
ing railway lines between Peking and Shan-hai- 
Kuan. 
the earnings of the railway line from Shan-hai-Kuan 
to Sin-Minting, now partly constructed, or in course 
of construction, and from a point in that line near 
Chih-San-Chan to the port of Newchwang, and of 
a branch line to the collieries of Manpiav. In 
order to safeguard the interests of the investors, 
no further loan may be charged upon the railways 
hypothecated, except through the British and 
Chinese Corporation, which is responsible for the 
issue of the present loan, and of which the repre- 
sentatives in China are the Hong Kong and Shang- 
hai Banking Corporation, and Messrs. Jardine, 
Matheson, andCo. The prospectus which has been 
issued gives the first definite information which has 
appeared with regard to these lines. The existing 
lines between Peking and Shan-hai-Kuan charged 
as security for the loan, and which are now in 
operation, are as follow: Peking to Tientsin 
(double line) 83? miles; Tientsin to Tang-Ku 
(single line), 27 miles ; Tang-Ku to Shan-hai-Kuan 
(single line)), 146? miles being a total, exclusive of 
sidings, of 2573 miles. The lines, partly construc- 
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of which only this loan will have a first charge, are 
as follow: Shan-hai-Kuan to Chung-hon-so (al- 
ready in operation), 40 miles; Chung-hon-so to 
Sin-Minting (of which 90 miles are partially con- 
structed), and the Port of Newchwang 251 miles, or 
a total of 298 miles, thus constituting, when 
finished, a continuous and complete railway system 
of 5553 miles from Peking to Sin-Minting and New- 
chwang. Figures are given, on the authority of 
Mr. Kinder, the chief engineer, to show that the 
cost of the construction of the complete system 
will amount to upwards of 4,000,000/. In the event 
of the proceeds of this loan being insufficient to 
complete the work, and to carry out the work to 
the Port of Newchwang, the contract stipulates 
that the Chinese Imperial Railway Administration 
are to provide funds from other sources to meet 
the deficiency. Mr. Kinder’s figures seem to show 
that the traffic is likely to be abundant, and we 
have no doubt that under his superintendence the 
works will be carried out with all dispatch and that 
their success will lead to many other developments. 





WORKMEN’S COMPENSATION. 

In the case of Rumboll v. the Nunnery Colliery 
Company, Limited, which was recently heard in the 
Court of Appeal, an interpretation was put upon the 
meaning of the words, ‘serious and wilful misconduct.” 
The plaintiff was working in the defendants’ pit on July 
15, 1898. While filling his last corve, a portion of the 
roof fell upon him, causing fracture of theleg. The facts, 
about which there was some dispute, appeared to be as 
follow: The deputy having noticed a stone which occu- 
pied a dangerous position in the roof, directed the plain- 
tiff and one or two other workmen to place supports so as 
to prevent an accident. These props, when in position, 
were in the way of the coal trucks, in consequence of 
which they were removed by the plaintiff. A Mr. Raines, 
one of the other miners, substituted other props which, 
he thought, rendered the roof perfectly safe. This sup- 
port, however, proved insufficient, in consequence of 
which the roof fell in and caused the injuries complained 
of. Mr. Cyril Dodd, Q.C., sitting as deputy County 
Court judge at Sheffield, found in favour of the plaintiff, 
to whom he awarded compensation amounting to 7s. a 
week. The following remarks which he made when 

iving his award, show the grounds upon which his 

ecision was based : ‘‘I further said that if I had had to 
decide, I should have been strongly disposed to say that 
the plaintiff had been guilty of negligence, as what was 
put up was not of a satisfactory character, although the 
— at the time imagined that it was sufficient. I 

ecided in favour of the plaintiff, holding that there was 
not serious and wilful misconduct.” : 

Mr. Ruegg, Q.C., who appeared with Mr. Ellison for 
the colliery company, submitted that the applicant had 

m guilty of serious and wilful misconduct within the 
meaning of Section 1., sub-section 1 (c) of the Workmen’s 
Compensation Act, and that he was not entitled to the 
relief claimed. He had no right to remove the support 
which had been put up in accordance with the deputy’s 
order. [A. L. Smith, L.J.: It is clear that the only 
alternative for him was not to work at all.] It appeared 
from Raines’s evidence in the Court below that he knew 
that the place was dangerous. Further, in acting as he 
did the plaintiff committed breaches of the Coal Mines 
Regulation Act of 1887, Section 49 of which makes certain 
ag rules which are to regulate all collieries, and 

y Section 50 all persons contravening those rules 
are guilty of an offence against the Act. Counsel then 
refe’ to Sub-section 4, 7, and 21, and then 
Section 60 of the Act which provides as follows : 

Where a person . . . employed in or about a mine is 
guilty of any offence against this Act, which, in the 
opinion of the Court . . . is one which was reasonably 
calculated to endanger the safety of persons employed in 
or about the mine, or to cause personal injury to any 
such persons, or to cause a dangerous accident, and was 
committed wilfully by the personal act, default, or negli- 
mce of the person accused, such person shall be liable, 
if the Court is of opinion that a fine will not meet the 
circumstances of the case, to imprisonment. 

In the case of Lewis v. G.W.R. (3 Q.B.D. 195) Bram- 
well, L.J., said wilful misconduct means misconduct to 
which the will is a party, something opposed to accident 
or negligence ; the misconduct, not the conduct, must be 
wilful. It has been said, and I think correctly, that 
perhaps one condition of ‘‘ wilful misconduct” must be 
that the — guilty of it should know that mischief 
will result from it. But to my mind there might be 
other ‘wilful misconduct.” think it would be 
wilful misconduct if a man did an act not knowing 
whether mischief would or would not result from it. 
I do not mean when in a state of ignorance, but after 
being told. ‘‘ Now this may or may not be a right thing to 
do.” He might say, ‘‘ Well, I do not know which is 
right, and I do not care; I will do this.” I am much in- 
clined to think that that would be wilful ‘‘ misconduct,” 
because he acted under the supposition that it might be 
mischievous, and with an indifference to his duty to ascer- 
tain whether it was mischievous or not. I think that 
would be wilful misconduct. Wrong conduct, wilful in the 
sense of being intended, but indu by mere forgetfulness 
or genuine mistake, does not amount to wilful misconduct. 

gx L. Smith, L. J.: Do you say that any man who 
commits a breach of these rules is guilty of '‘‘ serious 
and wilful misconduct ?” ; 

I do not go quite so far as that, but the miners are 
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afforded every opportunity of becoming acquainted with 
the rules, and are guilty of neglect if they donot become 
acquainted therewith. 

Mr. Ellison argued that a breach of the rules must be 
misconduct whether serious or not. 

Collins, L. J.: Is it a necessary inference of law that 
the man knew he was disobeying the rules? If it is a 
mere inference of fact, the County Court Judge has de- 
cided it. 

Everyone must be taken to know the law. I ask that 
this appeal be allowed. 

After hearing Mr. Etherington Smith, who argued 
that there was no evidence of serious and wilful miscon- 
duct, the Court dismissed the appeal. In the course of 
his judgment, A. L. Smith, L.J., said: The only ques- 
tion for us to determine is whether there was sufficient 
evidence to justify the learned County Court Judge in 
deciding as he has done. Upon the true interpretation of 
the Act, a master is prima facie liable for all accidents in 
the mine, To this rule there is one exception, namely, 
where serious and wilful misconduct is proved. It is 
argued that this is sufficiently established by the proof 
of a breach of the colliery rules; but before making a 
general assertion of that kind, it is necessary to examine 
all the facts of each case. Here the deputy ordered a bar 
to be put up, which was done. It appeared from the 
evidence that it was the plaintiff’s duty to lay down the 
rails along which the corves were to be run, and it was 
also established that he was bound to obey the orders of a 
man named Raines. The latter told him to go on with 
his work, and this he could not do, as the props inter- 
fered. He then took down the original props, and 
Raines put up others which proved inadequate. Can we 
say that there is evidence here of serious and wilful mis- 
conduct? If cases of this kind continue to come before 
this Court, they will find no favour unless the County 
Court Judge has found facts upon which the accusation 
of serious and wilful misconduct can be based. 

Lord Justice Chitty concurred. 

Collins, L.J.: I should be sorry to decide that an acci- 
dent of this kind was not due to a breach of the rules 
which have been laid down in the Coal Mines Regulation 
Act. It seems to me, however, that ‘‘ misconduct” 
under that Act cannot have the same interpretation as 
**serious and wilful misconduct” under the Workmen’s 
Compensation Act. These men necessarily had some 
discretion in the placing of props, and in the exercise of 
that discretion they conceived the idea of substituting for 
the original prop something which would enable the 
work of the colliery to be carried on. 

The appeal must be dismissed. 








ROYAL METEOROLOGICAL SOCIETY. 

Tue monthly meeting of this society was held on 
Wednesday evening, the 15th inst., at the Institution of 
Civil Engineers, Mr. F. C. Bayard, L.L.M., President, 
in the chair. 

Mr. E. Mawley read his annual report on the pheno- 
logical observations, and stated that the weather of the 
owe year, taken as a whole, had been throughout the 

sritish Isles very warm and dry. Wild plants blossomed 
much in advance of their average dates until about the 
end of March, but after that time, until the close of the 
flowering season, they were mostly late in coming into 
bloom. Favoured by the rains in May, the crop of hay 
was everywhere a remarkably heavy one, but the lon 
drought which followed dried up the pastures, and cau 
a poy yield of roots. The dry season suited the cereals 
admirably, and especially the wheat, of which there was a 
very abundant crop. The yield of barley was nearly as ex- 
ceptional, while that of oats, except in the north-east of 
England, and in Scotland, was also unusually good. There 
was a splendid crop of potatoes in Ireland and in parts of 
Scotland, but elsewhere the yield was on the whole mode- 
rate. Apples, pears, and plums flowered abundantly, but 
adverse weather conditions, and the dry subsoil in the 
spring, caused an irregular ‘‘set” of fruit, so that in all 
parts of the kingdom these crops were as a rule below 
average. On the other hand, there were good crops of all 
the smaller fruits. 

A paper by Professor W. M. Davis, of Harvard Uni- 
versity, U.S., on ‘‘ Zhe Circulation of the Atmosphere,” 
was read by the secretary. Theauthor said that although 
the circulation of the atmosphere is one of the earliest 
and one of the latest problems of meteorology, its treat- 
ment is ordinarily inadequate, inasmuch as the serious 
student seldom gains from the text-books in current use 
a er pewwme ve view of the great problem. After giving 
a brief historical development of the subject, the author 
went more particularly into the question of the outflowing 
polar winds, especially in the Antartic regions. He called 
attention to the remarks made by Dr. Buchan at the con- 
ference on the Scientific Advantages of an Antarctic Ex- 
pedition, held at the Royal Society last year, and main- 
tained that Professor W. Ferrel’s views on the circulation 
of the atmosphere, so far as they touch Antarctic winds 
and pressure, had been misunderstood by Dr. Buchan. 
Professor Davis said that it must certainly be clear 
to every physical meteorologist, that the convectional 
circulation of the atmosphere, as ordinarily stated, was 
seriously incompetent, for the most striking features in the 
distribution of atmospheric pressure are not accounted 
for by it. As long as the effect of the winds in modifying 
the distribution of ——- is left out of consideration, 


no broad understanding of atmospheric processes can 
reached. 








Tron MINERALS IN Betcium.-— The imports of iron 
minerals into Belgium last year were 2,252,530 tons, as 
compared with 2,544,377 tons in 1897. The exports of 
iron minerals from Belgium last year were 381,827 tons, 
as compared with 410,817 tons in 1897. 





THE LAUNCHING OF THE ‘“ OCEANIC.” 
To THe Eprror OF ENGINEERING. 

Srr,—I am obliged to you for publishing my letter of 
the 20th ult., and for inserting in your valuable paper an 
illustration of the launching apparatus patented by me in 
1892, and in further and final reference to this I have to 
say that I have been in correspondence with Mr. Carlisle 
about the matter. 

I herewith enclose you a copy of the correspondence, 
not necessarily for publication, but in order that you may 
have an opportunity of judging whether the following 
statements by me are correct. The correspondence 
proves without a doubt : 

1. That in June, 1898, Mr. Carlisle knew the appa- 
ratus had been used by us for some years, and, therefore, 
it could not be called ‘‘an entirely new plan” as de- 
signated in his firm’s official handbook of the launching 
of the Oceanic. 

2. That Mr. Carlisle had drawings of my apparatus 
supplied to him bya Mr. Keith, late foreman shipwright 
in our employ, and_ now in Messrs. Harland and Wolff's 
employ, and that Mr. Carlisle used these drawings in 
getting up the machine used at the launch of the Oceanic. 

3. That Mr. Carlisle states that Mr. Keith informed 
him that he was the designer of this apparatus, and that 
he (Mr, Carlisle) had always given the credit of being the 
originator of the advice to Mr. Keith ; yet in June, 1898, 
Mr. Carlisle instructed Messrs. Carpmael and Co., 
patent agents, to ascertain if this invention had been 
patented by me within the last three or four years, al- 
though Mr. Keith saw it used on the first occasion in 
1892. (I have not in any single instance seen Mr. Keith’s 
name mentioned in any of the papers.) 

4. That all I requested Mr. Carlisle to do in the matter 
was to contradict the reports in the papers stating that 
the launching trigger had been devised by him. 

5. That I have given Mr. Keith, in a letter dated 
January 21, a fair opportunity of explaining the state- 
ment which Mr. Carlisle alleges Mr. Keith made to him ; 
also that Mr. Carlisle promised to take up the matter 
with Mr, Keith, but now thinks it better not to do so, 
- a? up to the present I have had no reply from Mr. 

eith. 

6. That Mr. Carlisle states that his name has been 
used in the Press in connection with this apparatus with- 
out his authority or consent. 

7. That for reasons best known to himself Mr. Carlisle 
declines to contradict the statements wrongly made in the 
Press, viz., that he is the deviser of the launching trigger, 
and declines to publicly acknowledge that my name 
should have been given instead. 

8. That, finally and essentially, the Oceanic launching 
apparatus was, in the showing of Mr. Carlisle himself, an 
adoption of the plan designed, patented, and used by me 
nearly seven years ago. 

Yours truly, 
Joseph L. Thompson and Sons, Limited. 
P. Puorson, Director and Works Manager. 

Sunderland, February 10, 1899. 





ROYAL ENGINEERS. 
To THe Eprror or ENGINEERING. 

Srr, —My defence for the want of clearness that ‘‘ Civis ” 
complains of, and which I have myself realised, is that I 
have had not simply to say what I had to say, but, in this 
terrible happy hunting ground of the sea-lawyer and 
sophist, to put sentences in everywhere to ward off attacks 
from them which I anticipated ; and which, futile as they 
are, would do harm in a subject about which there is, as 
I admit, a great deal of bias. 

I will not repeat what, no doubt, was my fault, of 
writing for the biassed at the expense of making myself 
clear to reasonable people. This letter therefore is dedi- 
cated to such only, and I hope it will be quite intelligible. 
When assailed by a futile objector, and at loss how 
er to answer him, let them turn to my other letters, 
and then discover the purpose of some sentence that 
before seemed to them only to complicate the text. 

There has been another agency at work, the “ printer’s 
devil.” My fault no doubt, for writing badly and rend- 
ing letters in too late for the proofs to be corrected. From 
the beginning, however, that fiend has shown such in- 
genious malice towards my letters, whilst sparing those 
of others, that I have been driven to conclude that he is 
in the pay of that hypothesis, the “advocates of the 
present system.” 

Bearing this in mind, charitable readers, when the 
come across sentences and incongruities, like that_whic 
“*Civis”’ quotes, will no longer conclude that I have 
written my ‘‘ fearless” letters with Dutch courage in me, 
or any but that inspired by the —, that I am 
telling the truth and doing a duty, or, at least, a great 
service. 

The commas after “taken” and the second ‘‘is” in the 
second line of the paragraph **Civis” refers to, are not, 
and there is one after ‘‘it ;” in the phrase as I wrote it. 

I will summarise my indictment first, because the facts 
composing it are of far more importance than the details 
of a plan of reorganisation which must contain some mere 
opinions. The main requirements of reform, moreover, 
will be obvious to those who want to see. ‘ 

The Royal Engineers profess to be a corps of military 
engineers. The requirement they specify for a military 
engineer is that he shall have as varied a knowledge and 
experience as possible, because, in the emergencies of 
war, he will be required to do the engineering jobs, what- 
ever they may be, that are suddenly required. More- 
over, he requires anything but a specialised knowledge 
for his jobs, necessarily hasty and temporary, for the 
execution of which ingenuity and versatility are the 
qualities needed. 

This much, rightly, is not disputed by any one; for an 





officer of ordinary enginecr units in the front. At the 
same time, however, the Royal Engineers profess to be 
able to undertake the engineering of permanent works, 
That yp sepagueed all competent judges will say, is quite 
absurd for a corps, even if exceptional individuals might, 
This, however, is not the point, for in ee: 

The new requirements created by the development of 
engineering have been recognised by increasing the corps 
until it has attained twice the establishment required to 
officer engineer units, and although no official recogni- 
tion has ever been made of a new element introduced into 
the corps as soon as it is increased beyond that number 
to whom the Jack-of-all-trade argument applies some 
officers have been allowed to specialise. 

No administration, however ignorant, has failed to re. 
cognise that the military engineer, according to their 
definition, must be supplemented by a more specialised 
type, even for their duties in war ; and, therefore, the ex- 
travagance of turning the whole corps into a kind of engi- 
neer, a useless for all purposes except that 
one for which now less than one-half are really required, 

The most real and gravest charge therefore to bring 
against it is that of mixing up and failing to discriminate 
between two classes of officers, the making of a man for 
the one of which is the marring of him for the other. 

The result has not been merely round men in square 
holes, but that officers get a training for neither, and are 
to a great extent spoilt for both, and that there are 
everywhere approximately round men in square holes, 

That large numbers of Royal Engineers who have spent 
their time between Military Works Department in India, 
Army Works Department at Home, and ordinary engi- 
neer companies have, as everyone scquainted with their 
duties knows, anything but a thorough engineering expe- 
rience, and certainly not the varied one a military engi- 
neer requires. In the whole corps the only division that 
works out in the actual practice, and results in some 
officers getting a thorough training, for one thing is that 
of those who go to the Indian Public Works Department, 

Now it will be guessed how such a system could have 
continued so long. 

By the confusion between one absurdity in its defini- 
tion and another in its practice. 

If the absurdity was urged of the Royal Engineers 
undertaking permanent works, whilst professing to aim 
at a panoramic knowledge of engineering, the answer was 
that as a fact some officers do specialise ; if of the want of 
continuity in their training, that military engineers re- 
quire a varied — and experience ! Whilst, gene- 
tally, leaving concrete facts, and the comparison of what 
we do get under this system with what we might get 
under a good one, there are opportunities enough for 
delusive abstractions, the most sophistical of which have 
been freely used. All are equally absurd and laid bare, 
but have hoodwinked even those who should have made it 
their business to inquire into this organisation, which 
practical people have always more than suspected. 

The efficiency of the military engineers thus sacri- 
ficed is a matter of the very utmost importance, for 
evidently, the extent of usefulness, and, therefore, 
the value of troops going into the field equipped for 
engineering works, varies directly as the attainments of 
their officers and their ability to set them to all kinds of 
works that they might execute with their tools and 
training. 2 

This is by no means all, however. There is a factor in 
the case which makes things so bad as those will find it to 
be, who, sooner or later, will be appointed to investigate 
this scandal, and who will have access to the records of 
service of engineer officers to see how the system has done 
its worst for the corps. 

A military engineer must be a soldier. He must also 
be more than that, for he is a military expert an 
specialist as well as having to lead his troops in fight 
when battle takes the place of ‘‘ works of preparation.” 

The result of adding such an enormous extra-regi-nental 
establishment to the corps is that its military duties have 
become utterly inadequate t> make soldiers of all its 
officers. noth, ica 

Here, therefore, the result of the indiscrimination 18 
that, whilst occasionally some officers specialising some 
work qualifying them for a position where military exper!- 
ence will be quite unessential, get such experience, others, 
whose varied experience would fit them to be sappers, 
have not got it, and add, therefore, another contingent to 
the list of officers who are spoilt for engineers and not 
fitted for sappers. 

Your readers will say that they have had enough of 
this story of stupidity, that things are quite clearly 
wrong, and that it is unnecessary to go on enumera- 
ting all the results which inevitably follow from 
its continuance, and, in my own words, it 18 like 
enumerating all the disadvantages of a dead man. 
They, however, especially if they are civil engineers, 
have contributed by their silence and apathy to the 
muddle, so they must be made to contemplate what 
they have assented to. Moreover, the most useful pur- 
pose, after all, of my writing is to show them the degree 
and extent of the absurdities that can be committed and 
persisted in by the weird administrative systems we suffer 
to exist, which, in some uncanny and fatal way, go per 
sistently on with absurdities their members not only -” 
but are themselves often eloquent in the condemnation of, 

Let me continue therefore. : : be 

Clearly, as by definition, a military engineer must, 

a soldier and military specialist, and have some pract) 
knowledge of those many kinds of work which his troops, 
e sipel as they are, might work at, it is the very = 
m stupid organisation which charges him with any other 
subjects which might be given to some other branch, 

of which are infinitely less burdened than his. 

In the corps of no discrimination, howe 
marine mining, railway traffic managing, 


ver, sub- 
anything 
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the War Office chooses to define as engineering are 
Sak os him, to another inevitable sacrifice of his 
unfortunate, and, let it be reminded, so specially im- 

rtant efficiency, in the subjects he must master as any 
officer of engineer units. a kta 

Then again, the amount of available work giving some 
real experience in military engineering is limited. With 
no discrimination this is scattered broadcast in a corps 
many of whose officers would be employed in a capacity 
in which such a knowledge would be of about as little 
use to them as to anyone in the whole army ; so, the 
opportunities, which could give us a sufficient corps 
ot military engineers of real experience, are wasted to 
givea smattering of such experience to numbers of officers 
who would have been unquestionably better employed, 
learning the speciality they will be employed in. 

Of this a brilliant example is the annually perpetrated 
absurdity of bringing to Chatham, for a course of mili- 
tary engineering, officers who have specialised railway 
work and other kinds of engineering, and who would be 
among the very last ever to be employed as military 
engineers proper. In many ways, however, and in 
various degrees, does the same thing go on. — 

It is a question whether even engineer units should not 
make up their war strength with an officer from a body of 
engineers expert in the kind of work each is specially des- 
tined for; this not only on the grounds of the eco- 
nomy, but, because the more moderate the establishment 
of military engineers proper, the more expert are they 
likely to be as such. Most certainly, therefore, they are 
the corps not to have such an unheard-of thing as a super- 
numerary establishment of officers. Even allowing for 
the possibility of a few being required for extra regi- 
mental employment during sieges, &c., the full i- 
mental onalibinat especially including, as it does, the 
whole of the lieut.-colonels and colonels free for staff and 
extra regimental work, is the very utmost admissible alike 
thus on the grounds of efficiency and economy. 

In the unorganised and slipshod Royal Engineers, 
although the absurdity has not been committed of turn- 
ing the whole corps into what theoretically it still pro- 
fesses to be, many more than such a number have got 
more or less of the Jack-of-all-trade experience which is 
so undesirable except for that one purpose. 

It should be carefully provided that military engineers 
shall spend the necessary limited time they can be spared 
from regimental employment getting some sound and 
valuable engineering experience. No such thing is done, 
however, as with such a huge establishment it would 
scarcely be possible to carry into effect such a plan. 
So we find officers whose ay age experience of any 
kind is absolutely nil, who have monopolised the few 
military billets the corps presents, and are not en- 
gineer officers at all in any real sense of the word. 

There is no need, however, to bother about convincing 
any ignorant or too optimistic persons, who might try 
to deny it, of the full extent these evils are in practice, for 
there is a circumstance that would take all point from that 
defence they would so much like to believe, if they could 
proveit: That this system is excessively costly. That 
not only by the waste of money resulting from a large 
spending department composed of approximately round 
men in square holes, but by the reason that, inefficient as 
it is, sacrificing as it does the best training of military 
engineers for war (a sacrifice which would be a dear 
economy at any price) with an idea of making them use- 
ful in peace ; it is still, in itself, very excessively costly. 
The charge for designing and supervision of works done 
by the Royal Engineers Department reaches the figure of 
26} per cent. 

There is reason for a quite specially heavy expense 
under that heading where the Py of a corps of military 
engineers is charged in the department of works they 
engineer. As, however, only about half the corps, if 
that much, are, or are required to be, military engineera, 
no such defence exists. In ways enough could the War 
Department retain the services of a body of engineers, 
soldiers to such a very limited degree as the majority of 
a Engineers are, without any such lavish expen- 

iture. 

India pays still more heavily for this blundering. The 
expense it is put to _ A. having to maintain separate 
Public and Military Works Departments is very large 
indeed, and also that of having to induce a lot of pseudo- 
eyed officers to enter into civil employment by offers 

1g pay. 

Still perhaps the most serious results of this fatal 
blundering are the indirect ones. 

This effete organisation makes us neglect others whose 
use to the Army and nation onal te important and 
many-sided. It is responsible for the existence in our 
service of the criminal condition under which officers of 
no military experience are empowered to take combatant 
command whenever the hazards of war may make them 
Senior on the spot. 

¢ 18 an example of continued outrage of all common 
sense which must be demoralising to all our Government 
departments to behold. 
‘ ut I must stop, or readers will begin to have a feeling 
hat somehow or other my imagination must have run 
me and I shall predispose them to listen to the charge of 
fon mendous por. agrege which I know will be made; 
“a tis not possible to think that those who feel them. 
yes in any way involved in the accusation will not 
make some attempt to make that charge. 

Now let me turn with a sigh of relief from what is like 
sere my lifeless victim. But I am still half afraid 
vil is hypnotised, though not really admiring, followers 
prop him up on his legs, and continue pretending to 

rship him, as they have done so long. And with 
ass Props too ! 

will sketch in its entirety my plan, one among man 
that might be suggested, differing in many points o detail. 





The principle being, roughly, to combine in one corps 
all kinds of engineer units which are so equipped, and 
would be so situated as to be able, on emergency, to do 
each other’s work, and to train them to be able to do so; 
our Royal Engineers, as regards the men, would remain 
very much as it is. 

The submarine miners, however, should be separated 
from it, and either made a separate corps or joined to some 
artillery service, as in Germany. 

Military engineers should, of. course, be relieved of rail- 
way traffic managing. If some regimental officers are re- 
quired to have some knowledge of it, infantry should be 
taken to whom, having more time to spare, it would be a 
useful education. 

The ballooning and telegraph units, though also some- 
what special branches, need not be separated. The 
former not only, because it is so small, but because it is 
very desirable that the man in the balloon, who “sees 
for all,” should be as diversely educated an individual as 
possible. None are that so much as the real military 
engineer, being, by his training, an artillery, infantry, 
and cavalry man, as well as an engineer. 

The telegraph units might also remain, because an 
officer would learn much with them that would be of use 
to him in many other branches of the corps. The officers 
then would be reduced to the number required for those 
units. 

Sapper subalterns could be spared from their corps for 
a half-a-dozen years or so after their two at Chatham. 
The Departments could very usefully employ such a 
number as they then would be. This gives the chance to 
give them all a good grounding in engineering, such as 
they can very seldom get on garrison works. his every 
practical person will agree they should get before start- 
ing on a Jack-of-all-trade career. 

turning then, to regimental employment, and remain- 
ing in it, they would get, in the different kinds of com- 
panies, that varied experience which would complete 
their training as military engineers. 

Under such a system, therefore, the truly militar 
corps would be as much more really engineers as, as 
will now explain, the departmental side would be more 
really soldiers than in the present scandalous and futile 
arrangement, 

Now as there are not merely the engineer officers for 
whom it is argued that both on economical and profes- 
sional grounds engineering employment must be found, 
but the engineer men who must employed at their 
trades, and obviously had better work entirely under 
their own officers, it seems desirable to let the corps 
undertake all (ordinary) engineering work in the few 
stations where they are quartered. 

By definition, however, military engineers should not 
be put in charge of permanent works. There should, 
therefore, be one or two civil engineers in all such 
stations, accredited technical advisers to them. 

If for any reason better, there would be no harm in 
separating such a small number of officers of the milita: 
engineers corps as would be required, to specialise civil 
engineering. 

This would suggest the undertaking by the military engi- 
neers of all fortification work also, such work and that in 
the sappers’ stations being directly under the Inspector- 
General of Fortifications, whilst the remainder of Army 
engineering work would be under a separate and indepen- 
dent department responsible direct to the Commander- 
in-Chief, 

If, as is held, we require a staff of engineers for navvy 
and coolie corps that might be got up for special purposes 
in war, for larger and more permanent works that might 
be undertaken in connection with distant campaigns, 
and to supply srg of various kinds; the engineers 
of this Army Works Department, who would have to be 
increased as the military engineers were reduced, with 
some military training, would be eminently suited to 
supply that need. 

t will be objected by many that the need is proble- 
matical, that, when arising, it could easily enough 
supplied from any civil engineers, and that the abundant 
provision that has been made for it in the Royal Engineers 
18 = extravagant and unnecessary. Some will say a 

‘job. 

Be this as it may, it is an obvious thing to give some 
military training to a body of War Department engi- 
neers to whom, being in garrison towns, it would be given 
with practically no expense, and to their professional 
gain, perhaps, as engineers connected with the Army ; 
so it 1s a thing to do in any case, to make an always 
useful reserve of officers of them. 

The Militia is in need of a complement of thoroughly 
trained officers ; in no way could this be so well supplied 
as by making those engineers ex-officio Militia officers; 
rather more than completing the imental establish- 
ments with them to allow for the possible withdrawal of 
some in their professional capacity in war. 

The Indian Public Works Department, which would 
be to India what the Army Works Department would 
be to the remainder of the Empire, could, with its still 
stronger numbers, supply the so urgently needed reserve 
of officers to the Indian native army. Its more senior 
officers, too senior for regimental employment, filling 
those many engineering posts within the country that 
in war would become more important than ever, and 
supplying the special engineers as required. 

As fe as the Royal Engineers last these enpeniantions 
of such great —— utility will be neglected, and 
thus among the losses we suffer in co uence of 
this obsolete organisation—that of an utterly inefficient 
engineer service is really of the least grave. The Royal 
— deprived, as regulars, of the opportunities a 
professed auxiliary officer has of getting military training, 
with such inadequate opportunities in their own corps, 
are incapable to render the military services a depart- 





mental, but, if made auxiliary or reserve officers, really 
— more militarily trained Works Department could 
render. 

No comment is needed on such a state of affairs as I 
have described ; such a contrast as is presented of the 
engineer services we could have with that we not only 
tolerate but pay inordinately for, is striking enough in 
all conscience, 


But why this inaction on the part of the civil engineers ‘ 


whose organised protest, expressed through their Institute, 
would rapidly bring about the required change? They 
are patriotic men, and have the injustices suffered by 
brother professionals by the monstrous system, to further 
spur them to action. 
I remain, sir, yours, &c., 
Royat ENGINEER OFFICER, LATE OF THE 
Inpian P.W.D. 
Sheffield, January 23, 1899. 





To THE Eprror or ENGINEERING. 

Str,—‘‘ Civis” in a letter asks that a ‘‘ Royal Engi- 
neer late of the Indian Public Works Pe etme ” should 
further explain his proposals; may I you to close the 
correspondence, as I know a large number of your readers 
are heartily tired of his arguments and fallacies ? Having 
served under Royal Engineers and having had several 
Royal Engineers serving under me, I can only hope for 
the good of the public service that his suggestions may 
never be carried into effect. 

Yours truly, 
A Civin ENGINEER, LATE OF THE INDIAN P.W.D. 








LAKE SUPERIOR IRON ORE MINES. 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 14, Mr. W. H. 
Preece, C.B., F.R.S., Presi ent, in the chair, the paper 
read was on ‘‘ The Lake Superior Iron Ore Mines, and 
their Influence upon the Production of Iron and Steel,” 
by Messrs. Jeremiah Head, M. Inst. C.E., and Archibald 
P. Head, Assoc. M. Inst. C.E. The authors said that 
the present high tariff in the United States upon im- 
ports of pig iron and steel was no longer necessary for 
their exclusion. Exports of these products from the 
United States to the United Kingdom were growing 
annually, amounting in 1898 to over 50,000 tons of pis 
iron and nearly 30,000 tons of unwrought steel. The 
paper embodied the results of investigation by the 
authors into the routes of ore ships, the methods of 
loading, unloading, and transportation of the ore to 
blast-furnaces in the Lake Superior iron ore region. 

This region comprised five ore “ ranges,” viz.: 1. Mar- 
quette. 2. Menominee. 3. Gogebic. 4. Vermilion. 
5. Mesabi. Of these the Marquette waa the earliest and 
the Mesabi the most recently developed. The te 
output from the five ranges in 1897 was over 120 million 
tons of ore. The mines were situated within 100 miles 
of the shore of Lake Superior. The ores were taken to 
the nearest lake port, and were then transported in ships 
for distances varying between 509 miles and 925 miles to 
the ore-receiving ports. The ores were hematites, and 
usually occurred on a bed of diorite or quartzite, below 
which was green schist or granite ; above the ore was 
surface drift or slate. 

The four mining methods employed were: 1. Overhead 
stoping. 2. Caving. 3. Milling. 4. Steam shovelling. 
In the overhead stoping method, a slanting shaft was 
sunk in the foot-rock, and the y of the ore pierced by 
a cross heading. This was driven longitudinally for a 
short distance, and the ore was worked out upwards, 
being followed up scaffolding, until the surface soil was 
reached. The timber was then blasted down, allowin 
the surface to cave in. Pillars were left between suc 
— and were subsequently removed by the caving 
method. 

In the caving method shafts were sunk, and headings 
driven through the ore body. Rises were worked up- 
wards to the under surface of the soil, and connected 
together by — A slice of ore 7 ft. thick, was then 
worked out over the whole area, the roof being timbered. 
The props were subsequently blasted away, and the sur- 
face fell in to a depth of 7 ft. A second slice of 7 ft. was 
then removed, the ground being allowed to fall in to this 
further extent ; the operation was then repeated. 

In the milling method a shaft was sunk, and a heading 
driven through the ore body. From this, side drafts were 
made and rises cut upwards to the surface of the ore, 
which had previously been stripped and laid bare. The 
ore was dug out and shovelled down the rises into tubs 
below, to be afterwards wound up the main shaft. Less 
timbering was required in this method, and the chief 
operations were carried on in the open air. 

The steam shovelling or open-cut method was by far 
the cheapest, but was applicable to only five mines, 
where the physical condition of the ore resembled earth 
and where the deposit was near the surface, The steam 
shovels weighed 92 tons each and could fill a 25-ton 
wagon with ore in 24 minutes. The Mountain Iron Mine, 
in the Mesabi district, was a typical open-cut mine. 
Mesabi ores, owing to their pulverised condition, could 
only be used to the extent of 30 per cent. to 40 per cent. 
of thecharge in the blast-furnace. The ore cost 10d. per 
ton on trucks in the Mesabi district and as much as 
4s, 2d. per ton in districts where older and more expensive 
methods were used, ; 

Sampling for the testing of ores was highly syste- 
matised, as many as 5000 samples contributing to one 
analysis. In sales and purchases of ore the analysis was 
assumed to be 63 per cent. of iron, 0.045 per cent. of phos- 
phorus, and 10 per cent. of moisture, the prices varying 
according to a sliding scale, depending on the divergence 
of the actual analysis from the standard. ‘ 

The ore-shipping docks had been brought to a high 


| 
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state of efficiency. They consisted of jetties, each with 
four lines of rail from end to end. The contents of ore- 
wagons were discharged through bottom doors into 
pockets, each of which held 175 tons. They were 12 ft. 
apart from centre to centre, and their floors ues in 
opposite directions on the two sides of the centre line of 
the jetty. As the hatches of the ore ships were mostl 
24 ft. apart, alternate pockets could be emptied simul- 
taneously through spouts, into a steamer lying alongside. 
The storage capacity of the Duluth Docks was 100,000 
tons, and the current rate of loading was 1000 to 1600 tons 
per vessel per hour. The ore ships were of peculiar con- 
struction, aioe limited in draught to about 17 ft., 
having 12 to 14 hatches, and with a carrying capacity of 
as much as 6000 tons. On their way from Lake ry mered 
to Lake Erie, these vessels through the Saulte 
Ste. Marie locks, where a difference in level between 
Lakes Superior and Huron of 27 ft. occurred. The locks 
comprised two belonging to the United States and one to 
Canada ; the latter being 900 ft. long by 60 ft. wide, and 
completed in 1895 at a cost of 700,000/. A 

Large stocks of ore were kept at ore-receiving ports on 
Lake Erie, those at Cleveland varying between 8,000, 
tons at the end of the shipping season in November, to 
1,000,000 tons at the commencement thereof in April. _ 

The unloading of the ore was accomplished by machi- 
nery of the ‘‘ Brown Hoisting” type. This consisted of 
a number of bridges arranged in groups of four; each 
bridge operated three buckets, which were in turn dropped 
into the hold of the ship, filled by hand, and the contents 
deposited either on to stock-piles or direct into wagons. 
The speed of unloading had reached 750 tons per ship per 
hour. 
The railway ore traffic from ore-receiving ports to the 
smelting centres was worked by large locomotives, weigh- 
ing 127 tons, hauling as many as 30 wagons, with a total 
load of 1600 tons of ore. The railway rates on some lines 
are 4d. per ton per mile. i 

A comparative Table of the estimated costs of pro- 
ducing pig iron at Pittsburg, U.S.A., and Middlesbrough, 
ebek: seems to show that at the former place the cost 
was probably about 1/. 8s. 94d., and at the latter about 
21. 8s. 10d. A comparative Table of selling prices showed 
that in steel rails, steel ship-plates, and steel billets and 
blooms, Pittsburg prices were considerably below Middles- 
brough prices. sat ah 

The authors believed that Lake Superior iron ores, 
aided by Pennsylvania fuel, were likely to have a perma- 
nent effect in cheapening iron and steel throughout the 
world, and should tend to encourage the production of 
such goods, and especially of ocean-going ships and engines 
in the United States ports to an unprecedented extent. 





Exrvators AT Burnos AyrEs.—It is proposed to erect 
six grain elevators at Buenos Ayres—four in the docks and 
one in each of the basins. 





Tur Mancuester Sup CanaL.—The report for the 
half-year ending with the month of December last shows 
a gratifying increase in the vessels using the canal, as is 
shown by the following Table giving the figures of toll- 
paying merchandise for each of the past five years: 
































— | 1806. 1808. 1896. 1897. 1898. 
| tons ~ tons | tons tons tons 
In seagoing : 
craft ..| 686,158 1,087,443 | 1,509,658 | 1,700,479 2,218,005 
In barges |.| 239,501 | '271,432| 316,679 "365,836 "377,580 
Total ..| 925,659 1,358,875 | 1,826,237 2,065,815 2,696,585 


The quantity of sea-borne merchandise during the year 
1898 was 517,526 tons larger than during 1897. Of that 
increase, 239,269 tons were general merchandise, and 
278,257 tons were coal. The larger portion of the in- 
creased export of coal was owing to the South Wales 
strike, which created a demand for shipment from Part- 
ington, the company’s principal coal port. The export of 
coal has, however, been ——— since the strike terminated 
than during the correspondi The in- 


ing months of 1897. 
creased trade in merchandise, other than coal, has been 
mainly caused by a large development of the import of 

roduce from Canada and the United States of America. 
‘he export trade in general merchandise has been larger, 
but continues to show much less expansion than the import 
trade. For the half-year the net revenue was 37,925/., as 
compared with 19,008. for the corresponding period of 1897. 
The ship canal revenue receipts amounted to 129,530/. and 
the expenditure to 91,605/., leaving a credit balance of 
37,925/. The profits of the Bridgewater department 
amounted to 22,740/. The balance carried to net revenue 
account was, therefore, 60,665/., to which was added 347/. 
for bankers’ interest, making a total profit on the half- 
year’s working of 61,0122. The directors have thus been 
able to pay out of the profits of the half-year’s working 
the interest due upon the first and second mortgage deben- 
tures amounting to 44,7427, and they have also paid 
since the accounts were made up 16,270/. to the Corpora- 
tion of Manchester on account of the interest due 
December 31 on the debentures they hold. The amount 
of capital authorised has been increased by the sum of 
100,0007., which the directors were authorised at the last 
half-yearly meeting to borrow on the security of the com- 
yany’s surplus lands. The sum of 50,000/. has since been 
cesadoull under that authority, with the consent of the 
Corporation of Manchester, on mortgage of some of the 
surplus lands, for the term of five years. The expendi- 
ture on capital amounted to the sum of 18,505/., but, as 
the proceeds of sales of land and plant amounted to 


15,059/., the net outlay was only 3446/. The total expendi- | p 


ture on capital account amounted to 15,182,670/., leaving 
a balance of 271,699/. 





MISCELLANEA. 


On Friday, January 27, the twenty-sixth annual dinner 
of the old students of the Royal School of Mines took place 
at the Hotel Cecil. The chair was occupied by Mr. 
F. W. Harbord, Assoc. R.S.M., metallurgical chemist to 
the Indian Government at the college, Cooper’s Hill. 
Over 120 guests were present, and the dinner was, as 
usual, thoroughly successful. 


The annual dinner of the Birmingham Association of 
Mechanical Engineers was held at the Grand Hotel Bir- 
mingham, on Saturday last. The chair was taken by 
Mr. J. Powell Williams, M.P., Financial Secretary to 
the Admiralty, who in the course of the evening drew 
attention to the extraordinary fact that modern weapons 
were almost entirely the invention of civilians, almost the 
sole exception being the Shrapnell shell. ° 


The Liverpool Self-Propelled Traffic Association have 
arranged for a trial of motor vehicles for heavy traffic to 
take place on July 31 next and the following days. The 
runs are to be made from Liverpool over distances of 30 
to 40 miles. The trials will be held in conjunction with 
the annual show of the Royal Lancashire Agricultural 
Society, and a gold anda silver medal will be awarded in 
each of the four classes into which it is intended to divide 
the competing vehicles. Copies of the regulations govern- 
ing the trials can be obtained on application to the Hon. 
Sec. of the Society at the Royal Institution, Liverpool. 


Last week’s Australian mail brought a air re- 
port from Mr. A. E. Finckh, the leader of the scientific 
expedition sent to the Island of Funafuti, in the Pacific, 
to continue the work of coral boring commenced there 
by Professor Soas, of London, and Professor David, of 
Sydney, with the object of ascertaining the mode of 
origin and growth of coral atolls. The report states that 
the bore sunk by the David expedition to 698 ft. had been 
carried down to 1114 ft., when operations had to be dis- 
continued owing to the supply of diamonds having be- 
come exhausted. The formation was the same as that 

reviously penetrated, and the core will be sent to the 

ritish Museum. It is thought that the results will 
establish the correctness of Darwin’s theory, that the atolls 
had sunk to their present great depth through a slow 
subsidence. 

In a recent communication to the Paris Academie des 
Sciences, M. A. Witte referred to the popular belief that 
aluminium was in general unacted on by acids as erro- 
neous. The apparent inalterability of this metal is really 
due to the fact that in the presence of such reagents the 
metal clothes itself with a layer of alumina, thin, but con- 
tinuous and impervious. When, however, steps are taken 
to remove this coating or to prevent its formation, alu- 
minium is very readily dissolved by acids, as was to be 
expected from its great heat of oxidation. A solution of 
common salt and acetic acid acts on the metal pretty 
rapidly, the reaction being greatest near the surface, 
where atmospheric oxygen gets most ready access to the 
metal. The solution in question has the power of dis- 
solving alumina, thus robbing the metal of its protecting 
coat and exposing its surface to fresh oxidation, which is 
dissolved in turn. A solution of sea-salt alone will act on 
the metal if oxygen and carbonic acid are supplied at the 
same time. Further, if a plate of aluminium, after im- 
mersion in sea-water, is exposed to the air without being 
cleaned, the corrosion will continue for an indefinite 
period. 

At a recent meeting of the Birmingham Association of 
Mechanical Engineers, a paper on ‘‘ Electric Traction, 
Its Application in Large Towns” was read by Mr. G 
Conally, engineer to the Birmingham and Midland Tram- 
ways Company. Mr. Conally held that electric traction 
hed been adversely influenced in this country by the 
insecurity to which proprietors were exposed by the Tram- 
ways Act of 1870. As regarded the best system for use 
he regarded the Fa conduit plan as too expensive for 
most situations. In Washington it had cost 11,400/. per 
mile, and in New York from 10,000/. to 20,000/. per mile 
of single track. In England the cost of the conduit 
alone would be 10,800/. to 12,0007. per mile of single 
track. As regarded the track itself, he thought that the 
practice of laying the rails direct on a concrete founda- 
tion was a mistake, and advocated the interposition of 
longitudinal line sleepers between this concrete and the 
rail. He reg og) the additional elasticity thus obtained 
would add to the life of both rail and rolling stock. The 
overhead system of traction had, on the whole, the most 
advantages, and of particular types of this the Dickenson 
side contact was the best, as it removed almost all objec- 
tions against the overhead wires. 


The City of Boston, Massachussets, now boasts what 
is said to be by far the largest railway station. Till recent 
years American rail 8 were somewhat inclined to 
neglect their station buildings, preferring to spend the 
funds available in directions more directly profitable, but 
of late a number of very fine stations have been con- 
structed by all the important lines. The new station at 
Boston accommodates the tracks of four different 
companies, and is situated in the very heart of 
the city. The train shed is 570 ft. wide, and is, 
the Scientific American states, intended to accommodate 
between 2000 and 3000 trains per day, figures which 
appear startling. To provide for this traffic, the station is 
built as a two-storey structure, the upper floor being used 
mainly for long distance and express, and the lower for 
subur' traffic. For the former 28 separate tracks are 
provided, whilst the suburban trains have only two 
tracks provided for them. These, however, make com- 
lete loops, which will so facilitate the getting trains 
ible to despatch a train 


in and out, that it will be i 
this suburban traffic is to 


every minute. The wholeo 





be worked electrically. The train shed is 602 ft. lo 
by 570 ft. wide. Its extreme height is 112 ft., and the 
roof is built in three spans, the central one being 
228 ft. wide and the side 171 ft. wide. In all, the station 
buildings cover 506,430 square feet. 

On Wednesday, February 1, the City of London Co 
Science Society, to the number of twenty, set ey | 
ag meng of the new President, Professor Henry Adams, 

. Inst. C.E., made an interesting visit to the locomotive 
works of the North London Railway at Bow. Few people 
are aware of the extent and completeness of these wor 
or the magnitude of the traffic that has to be provided 
for. Although the company owns only 12 miles of rail. 
way, the North London trains ran 1,101,695 miles duri 
the half-year ending December 31 last, and carried nearly 
24 million passengers, and this means that the wear and 
tear of engine-power and rolling stock must be very great, 
affected as it is by the frequent stoppages and suf 
a. The works extend continuously for a mile 

rom the Bow-road southwards to the Lee Cut and com- 

prise workshops in all trades, including a large foundry 
and a working staff of some 800 men. In the testing. 
room, at the time of the visit, prepared samples of boiler 
steel were put through the standard test, which showed 
an elastic limit of 13 tons, an ultimate tensile stress of 
24 tons per square inch, and an elongation of 36 per cent, 
Many ingenious machines and modern labour-saving 
appliances received attention during the two hours spent 
in the works, and before the party separated a hearty 
vote of thanks was proposed to the locomotive superinten- 
dent, Mr. H. J. Pryce, for — the visit, and to 
Mr. E. J. C, Manico, and his assistants, for their cour. 
teous guidance an] lucid explanations. 


The report of Mr. Melville, Chief of the Bureau of 
Steam Engineering, United States Navy, bears eloquent 
testimony to the —— of water-tube boilers as com- 
pared with the old cylindrical type. One great ad- 
vantage the new type has is the ease with Boy such 
boilers can be placed on board without disturbing the 
decks. Thus when the war was threatening itseems that 
the Monterey, Canonicis, Manhattan, and Mahopac, 
all needed new boilers, and it was essential that the 
work should be rapidly accomplished. The contract for 
the work was taken by the Babcock and Wilcox Company 
who in the space of thirty me fe cut out the old boilers 
without injuring the decks and repiaced them with new 
water-tube boilers. Mr. Melville states that these boilers 
have given great satisfaction in the United States Navy. 
The Annapolis and the Marietta, both fitted with the 
Babcock and Wilcox water-tube boilers, had at the date 
of his report both been in commission for over a year, 
during which they had been part of the time on very active 
duty. The Marietta was at one time under steam almost 
continually for three months, during which a distance of 
over 13,000 miles was covered, and at the end the only 
repairs called for was the replacement of a few firebricks, 
The men, Mr. Melville states, soon accustom themselves 
to these boilers, and learn to fire them with care and 
economy. They have a large grate area, and can be fired 
at a high rate of combustion. In the Sheldrake, of our 
own er G this has reached 25 lb. per square foot of grate 
area, with a pressure of 4 in. of water in the stokehold. 


The twenty-ninth general meeting of the members of 
the Institution of Mining Engineers will be held in North 
Staffordshire on Wednesday, February 22, at 11.30 a.m., 
at the headquarters of the Staffordshire Artillery Volun- 
teers, Victoria-square, Shelton, Stoke-on-Trent. The 
papers to be read or discussed are as follow: ‘ Historical 
Sketch of the First Institute of Mining Engineers,” y 
Mr. Bennett H. Brough ; ‘‘Further Notes on Pit Props,” 
by Professor H. Louis ; ‘‘The Working of the Boiler Ex- 
plosions Acts, 1882 and 1890,” by Mr. E. G. Hiller; 
nbs meg ag age ae and their Possible Applications to 
Mines,” b r. Sydney F. Walker; ‘‘ Notes on Coal- 
Cutting Machinery,” by Mr. L. W. de Grave; ‘‘Safety Ex- 

losives,” by Mr. W. J. Orsman; ‘‘The Occurrence of An- 

ydrite in the North of England,” by Mr. C. E. de Rance ; 
‘*Sulphur Mines in the South of Spain,” by Mr. Arthur P. 
Wilson; ‘‘The Mining Industry of Belgium,” by Mr. 
A. Briart; “‘The Geology of the Congo,” by Mr. X. 
Stainier; ‘Suggested Rules for the Recovery of Coal- 
Mines after Ex _ sot aia by Mr. W. E. Garforth ; “ The 
South Staffordshire Mines Drainage Scheme, with Spe- 
cial Regard to Electric-Power Pumping,” by Mr. E. B. 
Marten and Mr. Edmund Howl; ‘‘Timbering in the 
Iron Ore Mines of Cumberland and Furness,” by Messrs. 
John L. Hedley and William Leck, H.M. Inspectors of 
Mines ; “‘ Prospecting in British Columbia,” by Mr. Wm. 
M. Brewer, Victoria, B.C. ; ‘‘Underground Certificates 
in Nova Scotian Coal-Mines,” by Dr. E. Gilpin, Jun., 
H.M. Inspector of Mines; ‘‘Treatment of Refractory 
Silver Ores by Chlorination and Lixiviation,” 
J. E. Breakell ; ‘‘The Use of High-Pressure Steam as & 
Possible Substitute for Gunpowder or other Dangerous 
Explosives in Coal - Mining,” by Major - General Hi. 
Schaw, C.B.; ‘‘A Contribution to the Chemistry of 
Coal, with Special Reference to the Coals of the 
Clyde Basin,” by Mr. W. Carrick Anderson. Various 
excursions have been arranged. On Wednesday the 
works of Messrs. F. Winkle and Co.’s colonial pottery 
and Messrs. Minton’s china factory will be visited, whilst 
on Thursday visits will be paid to the Birchenwood Ool- 
lieries, Harecastle, and to the Hatton Works of the Staf- 
fordshire Potteries Company. On Friday the Sneyd 
Colliery and Brickworks at Burslem will be visited. The 
usual dinner will take place on the Wednesday at the 
North Stafford Hotel, Stoke-on-Trent. 





LOcoMOTIVES FOR THE Erte RAILROAD.—The Erie a 
road Company hasordered 15 standard 10-wheeled freig 
locomotives from the Richmond Locumotive Werks. 
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THE CRYSTALLINE STRUCTURE OF IRON AND STEEL 


(For Description, see Page 226.) 





Fic. 14. Silicon steel. 4 per cent. silicon, 0.02 per cent. carbon. x 60, D. Fig, 15. Silicon steel. 4.0 per cent. silicon, 0.02 per cent. carbon. x 60, De 





Fic. 16. Silicon steel. 4.00 per cent silicon, 0.02 per cent. carbon. x 60, D. Fic. 164, Silicon steel. 4.00 per cent. silicon, 0.02 per cent. carbon x 130. 
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Fic. 17. Silicon steel. 4.00 per cent, silicon, 0.02 per cent. carbon. x 130, D. Fic. 18. Silicon steel. 44 per cent. silicon, x 130, D. 
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INDUSTRIAL NOTES. 

Tue Trades Union Congress Parliamentary Com- 
mittee met in conference last week, on the opening of 
Parliament, to arrange for the several measures to be 
promoted, and also for steps to be taken to bring 
before the House of Commons certain other matters 
that cannot be formulated into Bills. It was decided 
to bring the question of the wages of labourers em- 
ployed under Government before the House on the 
Address, and to propose a minimum wage of not less 
than 24s. per week for all such workers. The Bills 
proposed to be introduced are various, among others 
to amend the Workmen’s Compensation Act, and the 
Truck Act, for Payment of Members, a general Eight 
Hours’ Bill for all workers, a Mines Eight Hours’ Bill, 
Steam Engines in Charge Bill, and some others. The 
places in the Ballot were not favourable to any of 
these measures, so that their discussion in a formal 
manner, on one of the Wednesdays available, is not 
very probable, though chances may arise for a debate 
on some of them by reason of ‘‘ dropped orders.” The 
Parliamentary Committee had also under considera- 
tion the question of half-timers, the National Union 
of Teachers having suggested a conference on the 
subject. Other members than the ‘‘ Labour Members ” 
have prepared Bills on various subjects more or less 
of an ‘industrial character,” but the chances for 
‘** private,” or in other words, for unofficial members, 
are altogether problematical. There will be but little 
time before Easter, for Good Friday comes early—on 
March 3l,which is the end of the financial year, and 
much has to be done of a formal character by the Govern- 
ment ere that date. As regards labour legislation it will 
be a Session of good intentions rather than of successful 
performance, for time and circumstances are unfavour- 
able to measures promoted by private members, and 
the more pressed the Government may be, the less is 
the chance for unofficial work. The Bills may be 
introduced, read a first time and printed, but there, in 
most cases the record will end. 





The monthly report of the Ironfounders for Feb- 
ruary is able to state ‘‘that the volume of trade is 
still maintained,” and that the number of unemployed 
has decreased by 52, while the total on the funds has 
decreased by 80. Such a state of things is quite 
unusual at this time of year. The membership has 
decreased by 55 through non-clearance of cards at 
the close of the quarter, but as this is a usual 
thing the decrease is not thought to be material. 
The cash balance has increased ‘‘ satisfactorily,” and 
the members are urged to ‘‘ be guided by wise counsel 
and not commit any rash act which may mar the 
brilliant prospects of a good year of trade.” The 
details of the state of trade show that in 122 branches, 
with 17,122 members, trade was from very good to 
improving ; last month the figures were 123 branches, 
with 17,230 members, the difference being very slight. 
In three branches, with 118 members, trade was from 
slack to bad, last month there were two such branches, 
with 65 members. The total number on donation 
benefit was only 384, showing a decrease of 52; on 
sick benefit 482, decrease 10; on superannuation 
benefit 826, decrease 5; on other trade funds 76, 
decrease 8 ; on dispute 38, decrease 5. It is seldom 
that the report can record a decrease all along the 
line under every head. The total cost of benefits was 
only about 8}d. per member per week. ‘The total 
number of members was 17,240, increase over a 
year ago 363 members. The wages movement con- 
tinues to be in favour of the men. At Bristol and 
Haslingden they have obtained an increase of 2s. per 
week ; at Bradford, Leeds (two branches), Sheftield 
(two branches), and Warrington the second advance of 
ls. per week has been given, and at Preston ls. per 
week has been conceded. At Liverpool and Birken- 
head notices have been given for a second advance of 
ls. per week, and at St. Helen’s for 2s. per week. 
On the north-east coast an advance was awarded by 
the arbitrators to whom the matter was referred. 
The extra levy of 3d. per member in aid of the 
Barnsley men has been approved almost without 
opposition. 





The report of the Carpenters and Joiners is again 
most encouraging as regards the state of trade. This 
is attested by the fact that although the society has 
increased its members by nearly 4000 since January 
last year, there are now 590 fewer members out of 
employment than a year ago. The total number of 
members is now 57,050; of these, only 867 were on 
unemployed benefit, of whom 110 were in branches 
outside of the United Kingdom, The number on sick 
benefit was 1270, and on superannuation benefit 762. 
The figures are most encouraging. The two things 
set before the members to labour for during the current 
year are: (1) The extension of the society by the 
opening of new branches, and an increase of member- 
ship generally ; and (2) the levelling up of wages’ in 
the underpaid districts. In urging the latter a list of 
24 towns is given—all in the West of England—the 
highest wages in which are 7d. per hour; in eleven of 


these towns the wages vary from 5d. to 5}d. per hour, 
and in six from 5d. to 64d. per hour, while the hours per 
week are from {7 to 59 hours. This state of things is 
compared with she great towns in the North and the 
Midlands, and with the Metropolitan district, where 
the hours vary from 48 to 52 or 53 per week, and the 
wages from 8$d. and 9d. per hour to 10d. or 104d. 
per hour. It is proposed by the Bristol branches 
that a regular organiser be appointed for the western 
counties in order to work up the districts and obtain 
shorter hours and higher wages. The Lynn employers 
have conceded an advance of a halfpenny per hour 
from May 1 next for the mere asking. There is a 
dispute at Bishop Auckland, and at Halifax a strike 
has taken place; but negotiations have been opened 
at the latter place with the view to a settlement. 
Generally peace prevails in most districts ; but in a 
few cases, including the London shipyards and 13 
other places, members are requested to consult the 
local branch secretaries before accepting work. The 
society, while increasing rapidly in numbers, is increas- 
ing still more rapidly in funds, for the total cost per 
member has of late been abnormally low. 


The report of the Associated Blacksmiths states 
that ‘trade still continues booming, and there 
is every prospect that during the year there will be 
no noticeable falling off.” There was a slight increase 
in the number of claimants for out-of-work benefit, 
but this was due to the weather rather than to any 
falling off in trade. In looking down the list of 
branch reports on the state of trade, we find that 
employment is described as good, fair, steady, or 
moderate in all cases: not once as bad, dull, or de- 
clining. 





Very little is said in the report of the cotton 
spinners as to the pending dispute about wages, or as 
to the question of half-timers. As regards the former 
the report states that the agitation for an advance in 
wages has not led to any material increase in member- 
ship, even though a possible stoppage of work might 
result from the agitation. The total number of 
members of all grades is 14,705, an increase of 50 in 
the month, and of 1343 since the same date last year. 
The number of unemployed is given as 3.63 per cent., 
a slight decrease in the month, and a decrease of 1 per 
cent., as compared with a year ago. There were 26 
cases of dispute in the month, all of which the officers 
of the union attended to, many of them relating to a 
calculation of prices of a technical character. There 
were 59 cases of accident, 11 of which were at 
date under treatment by the society’s doctors. Cases 
of compensation under the Workmen’s Compensation 
Act appear to be amicably dealt with by mutual 
negotiation. 





The result of the ballot of the members of the 
various Operatives’ Associations in the cotton trade, on 
the question of increasing the age of half-timers from 
11 to 12, and after three years from 12 to 13 years of 
age, has been an adverse vote by large majorities. 
In one association, Oldham, the figures were—for, 
235, against 2217; in the Heywood districts, for 
169, against 1500; in the Ramsbottom district, for 
95, against 1070. The result seems not a little 
strange in view of the fact that the full-age opera- 
tives seek an eight-hours day, a reduction of work- 
ing time, while very young children are still to be 
deprived of schooling, and the chance of develop- 
ing their faculties to the full. It ought to be 
an aspiration of all fathers and mothers that their 
children should be kept to school up to the age of 14, 
wherever practicable. At eleven how can it be 
expected that a child can learn much when working 
full half-time every week? That the mode of transi- 
tion should be carefully considered and adjusted all 
will admit, but there must needs be an end to the old 
system—it is, at least, out of date. 





The dispute in the cotton trade with respect to the 
demand of the operatives for an immediate advance in 
wages does not — to excite any serious fears of a 
stoppage. The adjourned conference on the subject 
was held last week in Manchester, when the form 
of the demand was altered from a general percen- 
tage on wages to a given sum per pound—7d., 
which is a reduction of the original demand of 2.91 
per cent. The conference lasted a long time, and 
was attended by employers representing 17,000,000 
spindles, besides other branches, and by the various 
operatives’ associations. First of all, a side issue 
was got rid of, relating to the card and blowing- 
room day hands in respect of the Brooklands agree- 
ment. Then the men’s representatives were asked 
to withdraw the application as premature, and not 
warranted by the state of trade. Mr. Mawdsley sug- 
gested an adjournment for a few days to consider the 
elaborate statement made by the chairman, but the 
operatives’ representives, at a private conference, 
refused to agree to this on the ground that the em- 
ployers had full notice, and that they considered the 





chairman’s statement as tantamount to a refusal to 





‘The rivet trade is so exceptionally busy 


———= 


grant the advance. Subsequently the operatives’ 
representatives sert out notices to the various organisa- 
tions to take a vote on the question, which means 
a stoppage if no advance be — But it is probable 
that some modus vivendi will be found to avert such a 
catastrophe. Trade still improves meanwhile, so that 
the chances are in favour of an amicable arrangement, 


The Trades Union —— Parliamentary Com. 
mittee, at their meeting week, took steps to. 
wards the formation of the new Trades’ Federation, 
as agreed upon at Manchester. As an initial 
step provisional officers were appointed. Mr. W, 
J. Davis, of Birmingham, chairman of the com. 
mittee, was appointed chairman; Mr. Wilkie, 
of Newcastle, vice-chairman; Mr. W. Inskip, of 
Leicester, treasurer; and Mr. Sam Woods, M.P., 
as secretary. Mr. C. W. Bowerman, of London, Mr, 
F. Chandler, of Manchester, and Mr. W. Thorne, 
of London, were appointed trustees. It was then 
agreed to issue a circular to all the societies affiliated 
to the Trades Union Congress inviting them to join 
the federation, and to send in their entrance fees 
and contributions not later than May 9, when the 
provisional committee will again meet to place the 
federation on a permanent basis. At that meetin 

the time and place of the first meeting of the genera’ 
council of the federation will be settled, and steps 
taken to form such general council in accordance with 
the rules adopted at the Manchester Congress. Then, 
and then only, can the federation be really inaugurated, 
The general council can only consist of representatives 
of the bodies which have formally joined by payment 
of entrance fees and the fixed rates of contribution, 
There is considerable doubt as to whether some of the 
larger unions will join. The Cotton Operatives hang 
fire, and it is probable that the Miners’ Federation will 
wait. Some of the building operatives favour a preli- 
minary federation of the building trades, such as theCar- 
penters and Joiners, Masons, Bricklayers, Plasterers, 
Plumbers, Painters, and Decorators, and possibly the 
Builders’ Labourers. All is cloudland at present. 
In any case it is but another experiment on more or 
less the old lines. One thing is probable that with 
the establishment of the federation, if successful, the 
Trades’ Congress will be superseded as no longer 
essential. Its work can be done by the federation 
with its abundant funds. 








Throughout the engineering centres of Lancashire 
the activity existing of late is fully maintained in 
nearly all departments. In many branches, indeed, 
there is even an increasing pressure of work coming 
forward. This is indeed a most encouraging sign 
when the leading establishments are already prac- 
tically supplied with sufficient orders to keep them 
well engaged over the whole of the present year. 
The returns of the various trade unions show that the 
number of unemployed is exceptionally low ; some of 
the local branches have practically no unemployed at 
all. The above description applies to machine tool- 
makers both light and heavy, locomotive and stationary 
engine-builders, ironfounders, smiths, and pattern- 
makers, boilermakers, and general engineers, and with 
slight exceptions to the textile machine - making 
branches. With this exceptional activity has naturally 
arisen some demands for advances in wages, which 
demands are put forward locally, and these will be 
considered by the employers as they arise. If they 
cannot be locally arranged the executives of the work- 
men’s organisations and the Employers’ Associations 
will consider the matter with a view to adjudication 
thereon. There seems to be less anxiety as to the 
result than was felt prior to the settlement of the en- 
gineering dispute, for the simple reason that sudden 
partial strikes are for the most part averted under 
the agreement then arrived at. 





The iron and steel trades in the Wolverhampton 
district continue to be in a flourishing condition ; the 
demand for material is well maintained, and so also 
are the recently increased rates, indeed, the probability 
is that prices will still further advance, at least in some 
qualities of material. The enhanced prices of coal and 
raw material alone would appear to justify this, as 
well as the sustained demand. Moreover, the advance 
in the ironworkers’ wages under the sliding scale 1s 
another factor in the case. The leading firms have 
more orders on their books than they can deliver before 
the close of the current quarter, and they are urgently 

ressed for deliveries on specifications sent in during 
fast month. There has been an increased demand for 
sheets for working up and galvanising purposes, rer 
bars of all qualities dnd a ready sale. The genera 
run of the engineering and allied trades—engineers, 
ironfounders, smiths, boilermakers, tank and ort 
holder makers, bridge and girder constructors a= 
busy, and sq also are the workers in the railway sheds. 
The hardware trades are also for the most part busy. 
that the om 
ployers in Staffordshire and Worcestershire 8 greed last 
week to advance the wages of the operatives 10 Lae} 





cent. This was conceded without hesitation, 
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tout the threat of a strike. The threatened coal 
dispute has developed no new features at present, but 
the claim to abolish the sliding scale has not been with- 
drawn. With these exceptions, labour questions are 


quiet. 





In the Birmingham district, activity generally pre- 
yails in the iron and steel trades. There has been a 
well sustained demand for iron and steel for construc- 
tive engineering, shipbuilding, wagon and coach- 
building purposes. Tube strip for gas, water, and 
bedstead-making purposes is in demand, and also 
sheets for galvanising and other requirements. Pig- 
jron is in urgent request, the supply falling short of 
the demand. The engineering and allied trades are 
busy in almost all branches, the leading firms being 
full of work. Most of the other iron, steel, and metal- 
using industries are also busy, and there are no serious 
labour disputes to mar the prospect. 





The death of Mr. Edward Trow has removed an- 
other labour leader of the older type from the stormy 
arena of the labour world. Mr. Trow, under the 
able leadership of his chief, the late John Kane, was 
one of the chief promoters of the North of England 
Board of Conciliation and Arbitration, and has long 
been one.of the secretaries to that Board. He suc- 
ceeded John Kane as the secretary of the Iron and 
Steel Workers’ Association, whose monthly journal he 
edited. He was one of the members of the Royal 
Commission on Labour, and was one of the persons 
deputed to visit the Continent and report on the con- 
dition and prospects of the iron and steel trades. 
Ever active and fearless as the champion of his class, 
he nevertheless won the respect and confidence of 
the employers with whom he came into contact. 
Those who remember the iron workers in the days 
before the constitution of the Board of Arbitration, 
will understand the vast changes which have taken 
place in their condition during the last 25 years or 
more. He faithfully adhered to the old lines rather 
than new methods, not because he was not progressive 
but because he was prudent as a labour representa- 
tive, firm but withal courteous. 


The Plasterers’ dispute seems to be somewhat uncer- 
tain. The men have voted against the policy of 
compelling foremen to join the union, but the other 
questions remain apparently in the same condition as 
before. The attitude of the employers also remains 
the same, but as the one irritating cause of the dis- 
pute is removed it is possible that the other matters 
may be adjusted. 





The Thames Iron Works Company are jubilant over 
the success of the eight-hours’ day and the good-fellow- 
ship arrangements which have been in operation for 
five years. Seven years ago there was strife, now 
there is peace. The — have increased by 145 per 
cent., in addition to the highest class wages for 
the eight-hours’ day. The profits divided last year 
amounted to 15,390/. on a wages bill of 242,336l. 
The manager, Mr. Arnold F. Hills, gave these and 
other figures at the annual festival last week. It is 
long since such a satisfactory state of things has been 
heard of in connection with shipbuilding on the 
Thames, once in sad extremity. 





The Miners’ Conciliation Board has passed safely 
through its first test. At the Board meeting, held at 
the Westminster Palace Hotel on Friday in last week, 
the question of an advance was discussed for some 
hours, but at last the resolutions agreed to were 
unanimous. The claim of the Miners’ Federation, as 
agreed upon at Edinburgh, was for 74 per cent. ad- 
vance; this at the first meeting, the employers declined 
to concede, then the matter was adjourned. Now 
the amount asked for has been conceded, but in two 
instalments, 5 per cent. from the beginning of April, 
and the second 24 per cent. from the beginning of 
October. The advance only applies to underground 
workers. The question of surface labour was dis- 
cussed, but no definite decision was arrived at. The 
result is most important because it affects the whole 
of the federated 4 districts in England and North 
Wales during the present year. The net result is 
that the wages will be 40 per cent. above the standard 
of 1888 from the first pay day in October next, which is 
the highest rate ever paid in the Federation districts. 
The chairman of the Board, Jord James of Hereford, 
had not to be appealed to. 

The Lanarkshire coalmasters, at their meeting in 
Glasgow on Friday last, unanimously refused to con- 

the men’s demand for an advance of 10 per cent. 


in wages, The men were hopeful that an arrangement 
would be made. The miners’ representatives have 
called a meeting to consider the situation. 


ee strike of coalminers at Fryston Colliery, West 
orkshire, was settled on Wednesday in last week, 
after a struggle of eighty weeks’ duration. The dis- 





pute had reference to the ‘‘dirt” question and the 
use of safety lamps. A new price-list has now been 
agreed upon, as the use of coal-cutting machinery has 
been introduced into the pit. 





CURRENT RAILWAY CONSTRUCTION. 

Sucu full details have recently been given in ENGI- 
NEEBING with respect to the London extension of the 
Great Central Railway that it is not necessary to 
again enter upon the subject at any length. The 
northern division—which extends from Annesley to 
Rugby—is now practically completed, except the 
central station at Nottingham, and the stations at 
Loughborough and Leicester; the two last-named 
stations have been delayed by the non-delivery of 
steelwork. Engine and carriage sheds, goods ware- 
houses, oil gas works, and other buildings at Annesley, 
Nottingham, and Leicester, are also nearly completed. 
The Basford branch has been opened for coal traffic, 
and the permanent way is being laid on the Bulwell 
lines ; a branch to the Clifton Colliery is also nearly 
completed. There are still 2120 men employed upon 
the northern extension. The southern division—ex- 
tending from Rugby to Quainton-road, a distance 
of 41 miles—is nearly ready* for general traffic. 
Engine sheds, wagon shop, and electric light- 
ing installation are approaching completion at 
Woodford. During the past half-year great efforts 
have been made to complete the Metropolitan 
and southern divisions and the Banbury branch, 
some 3800 men have been engaged upon the works, 
and coal traffic, which was commenced in July, has 
been useful in consolidating the earthworks and per- 
manent-way. Upon the Banbury branch more than 
50 per cent. of the earthworks have now been com- 
leted ; the brickwork is also about half finished, and 
allasting has been commenced. No very important 
work has been undertaken of late by the Great 
Eastern Railway. The Benwick line, a short spur 
thrown out from the Ely and Peterborough section, 
has been completed ; its length is 44 miles, and it has 
proved so beneficial to the agricultural district 
through which it passes, that a similar line is in 
contemplation from Manea, also on the Ely and 
Peterborough section, to Tipps End, a distance of 
three miles. It is proposed to widen the Cambridge 
main line between Temple Mills and Hertford Junc- 
tion, a distance of 15 miles. The widening of the 
Colchester main line from Seven Kings Bridge, near 
Ilford, to Romford Factory, a distance of five miles, 
is also under consideration. A hoist at Whitechapel, 
which will enable coal traffic to be carried on by the 
Great Eastern Railway and the East London Railway 
from Derbyshire and Yorkshire collieries to stations 
south of the Thames, will be completed in July. The 
hoist will also allow of a greater development of goods 
traffic between places north and south of the Thames. 
The Great Northern Railway contemplates new works 
to the extent of 150,313/., and additional rolling stock 
to the value of 243,597/. A new engine shed and 
sidings at Hornsey will involve an outlay of 49,000/. 
Further sidings at Hornsey and Wood Green and 
additional lines between Huntingdon and Sandy and 
Arlesey and Hitchin are also estimated to cost 33,742/. 
During the past half-year a number of widenings 
between Hitchin and Little Bytham, in all a length 
of 20 miles, have been opened for traffic. Works in 
connection with the Leen Valley extension from Pleas- 
ley to Langwith, a distance of 34 miles, are making 
good progress. A goods dépdt and new lines at Man- 
chester have been brought into partial operation. 
Good progress has been made by the Great Western 
Railway with the construction of its South Wales 
and Bristol direct line, and its Stert and West- 
bury line. The Avonmouth and East Usk line 
and an extension of the Pennar branch have 
been nearly completed. A contract is about to 
be let for the construction of the Rhos lines, near 
Wrexham, authorised in 1896, and tenders are about 
to be invited for the construction of the Truro and 
Newquay line, and of a portion of the Acton and 
Wycombe line between Acton and Gerrard’s Cross. 
The Great Western Railway has applied to Parlia- 
ment for the incorporation of a joint committee 
of the Great Western Railway and the Great 
Central Railway to construct a line, about 15 miles 
in length, to connect the London extension of 
the Great Central Railway at Grendon Underwood 
with the Great Western system at Princes Risborough. 
It is also proposed to widen and improve the exist- 
ing Great Western line between Princes Risborough 
and High Wycombe, and to vest in the joint committee 
such new line and so much of the Great Western 
Company’s authorised Acton and High Wycombe 
line as hes between High Wycombe and a junction 
at Northolt with a branch of the Great Central 
Railway authorised last session. The Lancashire 
and Yorkshire Railway is strengthening an old 
viaduct near Salford; it is also widening its lines 
between its Darwen station and Hollins sidings. The 
principal works in hand upon the London, Brighton, 
and South Coast Railway are widenings at various 





points south of Redhill, and an enlargement of the 
Victoria Station. A new line is also in contempla- 
tion from Holmwood to Cranleigh. In the course of 
the past half-year 82,4097. was expended by the Lon- 
don, Brighton, and South Coast Railway in widening 
works between South Croydon and Earlswood. The 
new capital expenditure of the London, Chatham, and 
Dover Railway during the past half-year was 71,587/., 
of which 31,000/. was devoted to the construction of a 
new and enlarged station at Faversham, and 12,0000. 
to an extension of Longhedge Works. The London 
and North-Western Railway has provided additional 
siding accommodation at Willesden Junction and 
Nuneaton Station. It has also enlarged its station at 
Crewe, and it is constructing a number of new lines 
and sidings at the same place. New loop lines at 
Winsford have been opened for traffic. A large amount 
of additional siding accommodation is being provided 
at Garston docks, near Liverpool. The London and 
North-Western Railway has also a new line in hand 
from the North Staffordshire Railway system at Ash- 
bourne to the London and North-Western High Peak 
line at Parsley Hay. A tunnel at Ashbourne has been 
lined throughout, and nearly the whole of the bridges 
and viaducts have been completed, while the laying 
and ballasting of the permanent way has been com- 
menced. Upon a London and North-Western new 
line from Heaton Lodge to Wortley, about 85 per 
cent. of the excavation has been carried out. A tunnel 
at Gildersome has been lined for 2000 yards out of 
2334 yards, and about one-fourth of the permanent 
way has been laid. Upon the Chester and Holyhead 
line the foundations are being put in for widening 
a viaduct over the Dee at Chester, so as to enable it to 
carry two additional lines. Between Saltney Junction 
and Connah’s Quay two additional lines are also in 
use for a length of 94 miles out of 27 miles. 
A short branch of the London and North-Western 
Railway at Peasley Cross, near St. Helen’s, is ap- 

roaching completion; a commencement has also 
een made with widening the Ribble Viaduct. The 
works of the Meon Valley line of the London and 
South-Western Railway from Alton to Fareham, a 
light line from Basingstoke to Alton, and the doubling 
of the line between Fareham and Alton are making 

ood progress. Widenings are also being carried out 
G the London and South-Western Railway between 
Vauxhall and Clapham Junction and between Woking 
and Basingstoke. An extension of the North Corn- 
wall line from Wadebridge to Padstow is expected to 
be ready for traffic during the present half-year. 
The London, Tilbury, and Southend and the North 
Staffordshire Railways have no important new works 
in hand. The Metropolitan Railway has completed 
widening works between Finchley-road and Wembley 
Park. Further widening works between Wembley 
Park and Harrow have also made good progress of 
late, but delay has arisen in connection with the 
delivery of girders, Arrangements for an experimental 
electrical working by the Metropolitan Railway 
between Earl’s Court and High-street, Kensington, 
are now well advanced. Widening works at various 

ints are being steadily carried on by the Midland 

ailway. The additional capital expenditure made 
by the Midland Railway during the past half-year 
upon lines open for traffic was 498, 126/., while 148,001/. 
was expended upon lines in course of construction. 
The principal items in this latter total were 12,773/. 
devoted to widenings between Camden Town and 
Kentish Town, 49,320/. expended upon the Stairfoot 
and Cudworth lines, and 20,006/. upon the New 
Mills and Heaton Mersey lines. The North- 
Eastern Railway contemplates the construction of 
a large dock at Hull in conjunction with the Hull 
and Barnsley Railway ; the dock will be vested in a 
joint committee of directors of the two companies, 
and its cost is estimated at 1,500,000/. of which each 
company is to contribute half. The North-Eastern 
Railway also contemplates the construction of a high 
level bridge over the Tyne at Newcastle, which will 
facilitate the working of the erwin’ volume of traffic 
over the river. London viaduct widenings involved 
the South-Eastern Railway during the past six months 
in an outlay of 162,758/. The Taff Vale Railway ex- 
pended 62,800/. during the past half-year upon the 
construction of three small lines, viz., the Ynysybwl 
south curve, the Cilfyndd loop, and the Llandaff loop. 





San Pavto,—San Paulo has a population of 250,000. 
This total includes 70,000 Italians, F000 Portuguese, and 
12,000 Spaniards. The number of buildings in the city 
is about 22,000, of which nearly 1700 have been erected 
during the last two years. 

BELGIAN CoaL Exports.—The exports of. coal from 
Belgium last year were 4,574,739 tons, as compared with 
4,448,544 tons in 1897. In these totals, the exports to 
France figured for 3,260,256 tons and 3,223,976 tons 
respectively ; those to the Low Countries, for 345,565 tons 
and 361,690 tons respectively ; those to the Luxembourg, 
for 337,042 tons and 322,565 tons ‘respectively ; and 
those to Germany, for 233,466 tons and 213,660 tons 
respectively. 
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THE CRYSTALLINE STRUCTURE OF IRON 
AND STEEL.* 
By Mr. Jounn Epwarp Streap, Member of Council. 
(Continued from page 194.) 

Steel with Various Amounts of Carbon. — Several 
bars about 8 in. in length, and about g in. in dia- 
meter were bound round a porcelain tube. The ends 
were all in the same plane. The porcelain tube was 
closed at the end which had to be placed in the 
fire, to prevent any free passage of gases through it. 
The whole set was placed in a muffle-furnace which had 
a temperature of 1025 deg. Cent. at the back. As the 
bars were much longer than the muffle, they projected 
some distance from its mouth, the result being that one 
end of each of them was heated to 1025 deg., the other 
ends were not visibly red. After the temperature of the 
muffle became constant, the thermo-couple of a Le Cha- 
telier pyrometer was inserted into the porcelain tube, and 
the temperature recorded at various points at equal dis- 
tances apart, from the hottest to the coolest portion in 
the front. The heating was continued for six hours, and 
during the whole of that time the temperature did not 
vary more that 10 deg. All the bars were then removed 
and were allowed to cool in the air naturally. When 
cold, they were cut up, and examined after making 
fractures and micro-sections. . 

I am quite conscious that the temperatures recorded in 
the centre of the bundle of steel bars would not truly 
represent the actual temperature of the bars themselves 
at the same points, the results therefore cannot be ac- 
cepted as more than approximate. Apart, however, from 
the exact knowledge of the temperatures, they furnishea 
in each bar structures developed by a graduated heating, 
which on lorgitudinal sectioning could be readily exa- 
mined, and any marked change readily detected. 

Diagram B, page 194 ante, shows at a glance the 
change-points and the general character of structure with 
relation to that in the bars before heating. It does not 
give the actual size of the granules at each given tem- 
perature. This will be given in a future paper, when | 
more extended work has been done. 

The bars had the following composition : 





1. 2. 3 4. f, 6. 





per cent per cent per cez.t per cent per cent per cent 
Ca bon | 0.013 0.115 0.21 0.47 1.14 | 
Mangenese..| 0.150 0.150 0.202 0.137 0.055 0.202 
8 licon trace trace 0.028 0.028 0.055 | 0.037 
SulpLur 0.024 0.024 0.008 | 0.008 0.008 | 0007 
Phosphorus | 0010 0.010 0.033 0.039 0.030 | 0.025 


It will be seen that there are two change-points in the 
practically carbonless iron, one at about 900 deg., and 
the other 650 deg. to 710 deg. 

In a bar containing 0.11 per cent. carbon, which, by 
the way, was part of the same bar as the last, but was not 
ore annealed, there was a marked change at 870 deg. Cent. 
but no other, the granules becoming less and less until 
they reached the temperature of 670 deg. Cent., where 
they were apparently the same as they had been originally. 

In the bar with 0.21 per cent. carbon the structure was 
very interesting, as it was remarkable in being far from 
homogeneous. The carbon was distributed in the central 
starshaped area shown in the Photograph No. 22. The 
light parts in the photograph represent practically pure 
iron, and the star or dark parts where the carbon was 
located. It is probable that this area contained about 
0°30 per cent carbon. 

At the end, heated to 1025 deg., the star had a very 
coarse structure, whilst the areas surrounding it, where | 
little or no carbon was present, were fine. 

At the temperature of about 750 deg., the star was 
fine-grained, and continued equally fine to the cold end, 
the surrouncing iron being coarsely granular, and this 
continued coarser than the central star to 600 deg. Cent., 
beyond which the whole section appeared regular through- 
out in the condition it left the rolls. 

It will be seen, then, that the coarseness and fineness of 
the two clearly defined areas were reversed at the two 
extremes of 1025 deg. and 600 deg. 

The three photographs, Nos. 8, 10 (page 192), and 22, 
are three distinct structures developed in the same bar by 
different heat treatment. 

The steel containing 0.47 per cent. had only one struc- 
tural change-point at 730 deg. The grain was very fine 
to commence with. Had it been coarse, the structural 
changes would have been different, according to Bri- 
nell’s researches, and may be illustrated by the dotted 
line at the right hand of the diagram. 

The steel with 0.90 per cent. carbon had only one 
change-point, and that was at 755 deg. It is difficult to 
understand how it is that the change-point of the 09 


| on slowly heating up car 
|and 750 deg. Cent., it develo 





per cent. carbon steel is higher than that containing 0.47 | 
per cent. Probably the silicon is responsible. The steel | 
with 1.14 per cent. carbon had a marked change-point at | 
730 deg. The grain in the original bar was very fine, and | 
the cementite was broken up and was distributed in | 
isolated strips. At the point 730 deg. the cementite began | 
to form, very fine meshed, round the grains, and these 
became more and more pronounced, and the granules 
larger and larger as the heat increased. 

A smaller bar, } in. square, of the same 0.11 

* Paper read before the Iron and Steel Institute. This 

per was read at the meeting of the Institute in May, 1898, 

ut we were unable to print it in full at the time owing 
to the photographs by which it was illustrated not bein, 
available. Mr. Stead has, however, since kindly Pete | 
at our disposal his original negatives from which we have 
prepared engravings, and we now publish his paper, 
which is of special interest at the present moment. 





r cent. carbon, was heated for twelve hours to 900 

eg. Cent. at one end, while the other end projected 
from the furnace. The structure of this bar was 
very marked. It was fine-grained at both ends, but 
in ri middle, where it had been heated to between 750 
deg. and 650 deg., it was coarsely granular, and no micro- 
scope was required to see the clearly defined junctions 
between the coarse and fine structures. In this case, the 
long heating in an oxidising atmosphere had removed the 
carbon, and thus had lowered the point where actual re- 
organization was effected. 

n seeking to ascertain the cause of the breaking up 
of the coarse structure of ferrite by reheating, several 
pieces of the Saniter steel with 0.11 per cent. carbon, 
after annealing in a slag ball, were heated to various 
temperatures, and then were quenched in water. The 
first, heated and quenched from 700 deg., showed no 
alteration of ferrite between the areas of pearlite. The 
second, heated to 750 deg. and then quenched, on polish- 
ing only, left what were the pearlite areas in bold 
relief, bright and hard, showing that the carbon had 
diffused from the lamin of carbide to those of ferrite, 
but the ferrite outside oe hard areas was unaffected. 

On heating to, and quenching from, 830 deg. Cent., 
the polished and etched section had a remarkable appear- 
ance. The entire surface was covered at comparatively 
wide intervals with dark spots. The centres of these 
were where the pearlite had originally existed, but the 
carbon had diffused very much beyond the original 
boundaries. The grains in these areas were fine. 

On treating a third sample by heating to 830 deg. Cent., 
not chilling this time, but allowing to cool naturally, the 
structure was more easy to study as the pearlite was re- 
distributed between the grains, and it could be easily 
seen to what point the carbon had diffused. ‘lhe photo- 
graph Fig. 24 (page 189 ante) clearly shows that where 
the carbon has diffused into the ferrite, its coarse struc- 
ture is broken up. We conclude from these results that 
the breaking up of the coarse structure in carbon steels 
is not due only, as Brinell maintains, to the coincident 
change of cement to hardening carbon, but also to the 
carbon diffusing after such change has been affected. 

In considering these results, we see that pure iron 


| behaves in exactly the opposite way under heat treat- 


ment to what it does when associated with much carbon. 
At low temperatures it generally becomes coarsely granu- 
lar ; at medium temperatures, between 750 deg. and 860 
deg., it is not so active; at the higher temperatures, 900 
deg., its structure becomes fine, if it happened to be 
coarse at between 750 deg. and 860 deg. In other words, 
mless iron to between 600 deg. 
an exceedingly coarse 
structure ; in passing from 750 deg. to 860 deg., it appears 
to change very little, the coarse structure remains, but 
as soon as the heat rises above 870 deg. or thereabouts, 
it is replaced by one of fine degree. 

Practical men will be ready enough to say that, as 
they never have carbonless steels to work, the results 
recorded are of little value to them. The question to 
them is, Will the commercially supplied material in daily 
use develop the same kind of brittleness? In answer to 
that I have to say, that it was owing to having many 
samples of exceedingly brittle commercially supplied 
stee mney brought under my notice from time to 
time which induced me to make this research, and, as a 
matter of fact, soft steel is often supplied with under 0.1 
per cent carbon, and users, by the processes they adopt, 
sometimes burn out a portion of the carbon, leaving ma- 
terial little different from carbonless iron; and 1 need 
scarcely draw attention to the factures in bicycle tubes 
and other finished products, which are often coarsely 

nular. In such brittle material, as a rule, the carbon 

as been found existing, not in areas or patches of pearlite, 
but in the state of massive cementite embedded in pure 
carbonless iron. In such steels, containing between 0.03 
per cent., and 0.08 per cent carbon, the actual approximate 
volume of the massive cementite containing about 7 per 


| cent. carbon is from about 0.43 per cent. to 1.1 per cent. 


of the whole mass, and as it is so completely isolated from 
the iron, the latter then evidently must be free at com- 
paratively low temperatures to develop coarse crystalline 
granules. 

One of the instances just referred to of excessively 
coarse granulation in very soft steel was thoroughly exa- 
mined. It contained : 


Per Cent. 
Carbon .. 0.040 
Manganese 0.275 
Silicon 0 053 
Sulphur 0.025 
Phosphorus 0.035 


Judged from the analysis, there was nuthing to indicate 
inferior material, but the bar was returned to the steel- 
maker as rotten, and as a matter of fact it was so 
brittle that, although about 1 in. by 1 in. in section, it 
could be easily broken up, yielding a coarsely granular 
fracture over all the surface, with the exception of about 
{ in. in the centre, and some of the grains measu 

in. across their faces. It was clear that from some 
cause this granulation had been develo by treat- 
ment after it had been rolled and delivered to the 
user. Had he subjected it to the very simple test 
of heating it up toa bright red heat and then allowed it 
to cool naturally in the air, he would have found that it 
would have become tough and finely granular. This test 
was applied in wy laboratory, and the result is illustrated 
by the ee s Nos, 6, 7, and 8 (pages 189 and 192 ante). 

Photographs Nos. 6 and 7 are of polished sections of 
the bar in its brittle condition, magnified only two dia- 
meters. No. 8 gives the character of the structure after 
heating up to 900 deg. for one minute, and allowing to 
cool in the air. 





On carefully examining the section under high power 
it was observed that the carbon was entirely in the state 
of massive cementite laid between the larger graing at 
oe ee, ee in oe — in the centre of 
the bar where the granules were very fine. Photo 
No. 9 illustrates this. “— 

We are satisfied that this was rendered brittle by heat- 
ing it for a long time in either an annealing furnace or an 
ordinary heating furnace at a low temperature. Possibly 
the bar had been left all night in the reheating furnace, 
and was removed next morning before heating it up 
again. The —— cementite affords proof that it was 
ef slowly cooled between 700 deg. and 600 deg. Cent, 

nsidering that 0.04 per cent. carbon was present in 
this material, and that it could be most easily seen, under 
the microscope, distributed at wide intervals all over the 
face of the section, it shows conclusively how delicate a 
test the microscope really is for the detection of minute 
uantities of carbon in annealed material. It also shows 
that it must be almost, if not all, separated as carbide, 
and that little or none can be left in the state of a soli- 
dified solution in the surrounding iron. 

Col Gr lar Structure.—Granulation of a pe- 
culiar kind, first noticed b: 
studied by him, is that whic 
granulation.” 

I quoted Dr. Percy’s remarks in the introduction, and 
laid special stress on the fact recorded, that the bar having 
columnar crystals was covered with oxide of iron. Dr, 
Percy does not give any analysis of the iron ; but, as will 
be presently shown, it probably contained some carbon, 

uring my investigations (}°)* on malleable cast iron, 
it was found that the exterior layer of every partly de- 
carburised malleable casting consis of decarburised 
iron, varying in thickness according to the amount of 
carbon left in the centre, and the granulation was arranged 
in this layer on quite a different system to that usually 
found in iron; instead of the regular shapes and polygonal 
forms referred to previously, they were arranged in 
columns which radiated from the exterior inwards, and 
terminated at the point where there was carbon. 

If the temperature in the annealing furnace is not 
fluctuating, it is possible on annealing steel bars, with 
about 0.21 per cent. carbon, at a temperature between 
700 deg. and 800 deg., to obtain long co!umns or grains 
which pass from the surface to the centre. 

Photograph No. 10 is a perfect illustration of this. 
It a contained 0.21 per cent. carbon, but after 
annealing at about 750 deg. Cent. for three weeks in lime, 
it contained only a trace. Photograph No. 11 is that of 
a steel treated in the same way as the last, but it origin- 
ally contained 0.57 per cent. carbon. The central dark 
area contains about 0.3 per cent. carbon; the areas sur- 
rounding it only traces. 

When these samples were heated to 900 deg. Cent. and 
were quenched in water, the columnar structures disap- 
peared, and were replaced by the ordinary granular form. 
Photograph No. 8 equally illustrates the change in 
No. 10 as in Nos. 6 and 7 (pages 189 and 192 ante). 

It will be noticed on comparing No. 11 a and 4, that 
the dark central area where the carbon exists is of greater 
diameter in the steel after heating and sudden quenching 
than it was in the annealed material. This is a very 
excellent illustration of the fact so clearly shown by Mr. 
Osmond, that on heating steel the carbon apparently 
expands like a gas, and diffuses or combines with the 
surrounding iron. ? . 

Although it is difficult to decide with certainty the 
causes resulting in the development of these radial 
columns, there can be no doubt whatever that they are 
related in some way with the coincident passage of the 
carbon from the steel, for the following reasons : 

1. Carbonless iron has not in my research been made 
to assume the columnar structure by any simple heat 
treatment. ee 

2. If the annealing is done in a non-oxidising atmos- 
on seg environment, the peculiar structure is not de- 
veloped. 

3. It is not’ effected by the diffusion of carbon from 
one high carbon steel to a pure iron when they are brought 
in perfect contact and annealed together. | 

4. It is only developed when the carbon is removed by 
oxidising agents from the surface, when the temperature 
is below 850 deg. Cent. i 

When a round piece of steel containing 1.4 per cent. 
carbon, % in. in diameter, is annealed for a sufficient 
length of time so as to produce a ring or outer circular 
layer of 5}5 in. in thickness of carbonless iron, no 
amount of heating followed by sudden quenching 
will induce the carbon to remain in this ring or layer, 
although we know that in the process of heating 
the steel to about 900 deg. carbon must pass into it. The 
composite Photograph No. 12 proves this. It sy weg 
the same bar annealed, and then heated to 800 deg. anc 
900 deg. Cent. respectively, and suddenly quenched in 
cold water, and then etched with nitric acid. It - 
most clearly that the carbon, on heating, has difteotS 
a fixed line, and then has been abruptly arrested. " 
width of the rings in the annealed and quenched stee 
was 0.12 millimetre in the former, and 0.090 millimetre 
in the latter. the 

There is no other solution to these phenomena then ~ 
acceptance of the fact that there is a diffusion of ox! > 
ing gases from without into the metal, and a diffusion 
carbon outwards from the centre, and that he 5 = 
where the carbon area ends is the point at which t al i 
tering oxidising gases are saturated with the pert x 
diffusing carbon, the carbon being completely ox! roe 
rapidly as it’ diffuses beyond this clearly defined boundary. 





Dr. Percy, although not 
may be called “columnar 








* The small figures and letters refer to the pre 
in theBibliography, which will be given at the en 
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ws from this that in proportion as the carbon is 
Peso more distant from the surface, and is limited 
as to the distance it is capable of travelling, the diffusion 
of the oxidising gases from the surface must penetrate to 
a greater and still greater distance into the steel before 
they are saturated with carbon, and therefore the ring of 
external iron, free from carbon, will be correspondingly 
increased in thickness. This is proved to be the case, as 
will be seen by Photograph No. 11. ; 

Graham / has shown and proved thatiron, when heated 
to redness in a vacuum, gives off a large quantity of gas, 
and that this contained 13 per cent. of carbon dioxide, the 
remainder bein essentially carbon monoxide. He also 

roved that the same iron after exhaustion, when 

eated in carbon monoxide, absorbed as much as twenty 
volumes of the gas per unit volume of iron. He does not 
appear to have made any trials to ascertain if mixtures 
of the two carbon oxides were also absorbed, but, judging 
from the fact that mixtures of these were given off on 
heating iron ina vacuum, it may be accepted as a fact 
that they do penetrate, and are retained in iron. : 

In order to determine the character of the gases which, 
although penetrating the steel, are incapable of oxidising 
the iron, but undoubtedly oxidise the carbon, an exper- 
ment was made in which a slow current of carbon dioxide 
and carbon monoxide in equal volumes were passed over 
pure iron drillings heated to 1000 deg. Cent. in a porcelain 
tube; the gases leaving the tube after having become 
inert by pad ae on the a excess of iron were 

d, with the following results : 

=” , Per Cent. 
Carbon monoxide : - eae 
Carbon dioxide 55 ce ie so) Ae 





Fic. 19. Part of a single grain showing triangularly 
arranged trains of crystals cutting the mass. x 100, 
V. 2’ }, nitric acid. 


Per cent. 
Cc es rS oe as aS = Trace 
P ie + ai x a Pas 0.03 


After a considerable volume of this mixture had been 
collected it was passed over powdered white Swedish raw 
iron. The gases, after passing over the metal heated to 
1000 deg. Cent., were collected and analysed, with the 
following results : 

Per Cent. 
Carbon monoxide ak a aR 5 
Carbon dioxide he ea ae 3 


It will be seen that there is a marked reduction in 
the carbon dioxide in the mixture after passing over the 
carburetted iron. 

Although there can be little doubt that it is to carbon 
dioxide we must attribute the main effect in oxidising 
the carbon, we are conscious that any active oxidising 
agent such as air, steam, or oxides, capable of readily 
parting with their oxygen, must be the primary source 
of the oxygen; but it appears that they are only the 
means by which the carbon dioxide and carbon monoxide 
are produced, and it is the carbon dioxide which is directly 
responsible for the oxidation and removal of the carbon. 

As a proof of this, if white cast iron is carefully covered 
with asbestos sheet, and is annealed in ore, decarburisa- 
tion is effected almost as perfectly as if the metal 
been bedded in contact with the ore. It is possible even 
to decarburise steel by bedding it in granulated coke, 
contained ina porous case, when the case and contents 
are heated in ore at between 750 deg. and 850 deg. Cent. 
for a sufficient length of time. At a much higher tem- 
perature than this no decarburisation, of course, follows, 
and if the temperature is raised to 1300 deg. Cent. the 
7 rts — ose - its carbon to the steel. 

.“ udging trom these facts, it would appear that the per- 
ee and well-defined ring of iron is maintained by the 

; usion from the surface, not of free oxide of iron, but 
: & gaseous mixture having most probably the composi- 
~ at 1000 deg. Cent. of 100 of carbon monoxide to 50 
oh carbon dioxide ; but this must vary greatly with 
vagy — og higher the temperature, the less 

xide, an i 
pone ag the greater proportion of carbon 
b According to Sir Lowthian Bell, the points of equili- 

— of metallic iron, carbonic acid, and carbonic oxide 

at different temperatures are as follows : 


Carbonic Acid per 100 
of Carbonic Oxide. 


It will be clear that it is only a mixture of the two gases, 
quite inert on iron itself, which it is possible can penetrate 
below the skin of the steel or metal heated, for any ex- 
cess of carbonic acid must suffer reduction to carbonic 
oxide at the surface immediately it comes in contact with 
the iron, the result being, of course, iron scale or oxide, 
and the establishment of the inert mixtures referred to. 
It will be seen, then, that the results of Sir Lowthian 
Bell give us a er idea as to what the compositions of 
the gases probably are which diffuse or penetrate into 
solid iron at different temperatures. 

When all the carbon has been eliminated, leaving a 
columnar structure, and when this structure is destroyed 
by heating to above 870 deg., no heat treatnient I have 
applied ever restored it. (See Photographs Nos. 8 
and 10, page 192 ante.) 

In concluding this section, it is important to note tha 
with the pure carbonless material I have experimente 
with, in no case was the coarse granular structure, pro- 
duced by long heating at low = as brittle as 
one would naturally expect it would be, and this I con- 
cluded may be accounted for, first, because of the purity 
of the samples, and, second, by assuming that the crystal 
axes had in contiguous grains their cleavage planes 
prgeres scite id arranged. This will be better understood 
on studying the crystalline structure of iron in the fol- 
lowing section. 

On close annealing, for 48 hours, pieces of tin- 
plate bar, in most cases the external envelopes were 
| coarse and the interiors most finely granular. On sudden 
| shock, some of them broke off short, and others, after 
| bending in one direction, broke on straightening. When 
| the outer coarsely granular envelopes were planed off, the 








Fic. 20. Part of a grain of pure iron, mechanically 
broken, showing fractures at about 90 deg. x 50, V. 


Per cent. 
Cc <a re ee ¥3 oid Trace 
og = ry Be we ‘nn an 0 03 





Fig. 22. Steel with 0.21 per cent. carbon, irregularly 
distributed, after heating six hours to 700 deg. 
Cent. Dark areas where carbon is concentrated are 
finely granular. Light areas nearly carbonlessiron, 
coarsely granular. From same baras No.10. x 3 


interior fine-structured steel was tough, and in every way 
perfectly safe material. It is clear, then, that commer- 
cially supplied soft steel may be rendered unsafe by the 
presence of an envelope of coarse structure. In certain 
processes to which wire manufacturers subject their 
steel, this peculiar envelope is produced, and it is not an 
unusual thing to come across brittle wire rods in which 
the microscope clearly proves the presence of a ring of 
carbonless iron, the ules of which are arran in 
columnar form. All such samples, however, become 
og and good on heating for a minute or two to 900 deg. 
ent. 

It is scarcely necessary to point out to practical men 
the danger there must be of using material en- 
veloped with a coarsely granular ring, and tfis ring is 
often produced in annealing all classes of steel. It will 
also be equally clear that the safest way to anneal dead 
soft steel, if of coarse structure, is to heat it to 900 deg. 
for a short time, and cool rapidly to 630 deg., and then 
cool slowly, but on no account “‘stew” it at between 750 





Low red heat big re ae 
Full red heat = a Ses 47 
Approaching whiteness ws «be 11 


deg. and 650 deg.; if, however, the structure is fine to! 


commence with, long heat at 630 deg. should be sufficient 
to remove all mechanical strains. 

Crystalline Structwre.—I have made it my careful 
study for three years to develop the angles of crystals in 
iron and steel, so that their true form could be ascertained, 
and I think with a fair amount of success. Naturally, 
the aim was to obtain masses of iron as coarsely granu- 
lar as possible, so as to have sufficiently large areas to 
enable — eee — without the pay oa ity of 
using very power magnification ; it was, therefore, 
pees. a caviosble to cunfine the research to annealed 
material, and, as was expected, it was found unnecessary, 
as a rule, to employ a higher _—~ than 200 diameters. 

A material readily obtainable for studying the struc- 
ture of pure iron is to be found in the nodules of pure 
iron embedded in the solidified masses of basic slag 
from the basic Bessemer process. Many of these con- 
tain 99.9 per cent. of iron and they are practically free 
from phosphorus, silicon, and carbon, and, moreover, are 
very coarsely granular. v 

Specimens of these were sawn and carefully polished, 
and were then immersed in nitric acid until the surfaces 
were very strongly corroded. The usual method adopted 
for the development of the boundaries of the grains, in 
which weak etching fluids are used and allowed to act for 
a short time only, was found to be of little or no value, 
for it is evident that unless the original surfaces were 
completely removed and the virgin metal exposed, uncut 
by mechanical means, it would be impossible to obtain the 
terminal angles of the crystals. The acid used consisted 
of solutions of nitric acid of 1.42 specific gravity and 
water in various proportions, from one part acid and 99 








parts water, to 20 parts and 80 parts of water, and the speci- 





ee Th 
or ht oe 

Fic. 21. Cubical forms obtained by splitting up a large 

granule of phosphoretic iron through the cleavage faces. 
O. x 6. Not etched. 
Per cent, 
Cc ie A = ae #2 << Trace 
iy a $3 on ee aa 076 
mens were treated first with the weaker solutions, and 
afterwards with those more highly acidulated for periods 
varying from one minute to two or three hours. No 
definite rule can be laid down for etching, as every spe- 
cimen appears to — its own special treatment for 
the most perfect development of its structure ; but gene- 
—— a 10 per cent. acid solution gives the best results. 
e results obtained are shown in Photographs Nos, 13 
(page 193 ante) and 19 above.* 

o. 13 is part of a single grain, in which the layers or 
plates dip at an angle. In this photograph, it will be 
seen that the ends of the projecting layers are not sym- 
metrical terminations of crystals, as the true angles or 
edges have been dissolved away when they projected 
above the surface. 

Mr. Thomas Andrews, * in a paper on ‘‘ Micro-Metallo- 
graphy of iron,” gives some interesting results obtained 

y the examinations of sections of iron cooled in large 
masses, and concludes that under such conditions of 
treatment, there are developed what he calls ‘‘ primary,” 
‘*secondary,” and ‘‘tertiary” crystals. Judging, how- 
ever, from the drawings, it would appear that what he 
calls primary and secondary crys are what I call 
grains, and that the cubic crystals noticed (which are 
called crystals of a tertiary system) represent the true 
crystals of iron. 

believe that Mr. Andrews was the first to develop 
the cubic crystals of iren by micrographic methods. 

It is not in all the grains in masses of pure iron that 
these square forms can be developed ; and the most re- 
markable point is that frequently in the whole areas of 
the sections of large granules, only a few crystals can be 
isolated on the ground mass, as is illustrated in Photo- 
graph No. 13, where a large square plate stands out on 
a level oo with the laminz on the right clearly shown. 

It is difficult to understand why the acid should behave 
in this very peculiar way, acting selectively, dissolving 
away certain parts more rapidly than others, when so 
far as we know, the whole mass is homogeneous and of 
equal composition throughout. Several hypotheses of 
course present the’ ves as possible solutions of the 
difficulty ; but these I need not trouble you with, as ex- 
perimental proof is deficient to justify their advance- 
ment. 

The large square forms developed are built up of 
smaller crystals of the same shape and orientation easily 





* Mr. Osmond in his most recent work gives a micro- 
graphic plate of cubic crystals developed in a soft cast 
steel ingot, ‘ 
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seen under the microscope. This does not of course 
indicate a secondary crystalline formation. Every crys- 
tal must be built up of an incalculable number of molecu- 
lar crystals, and the acid in etching causes them to be 
gee, in symmetrical masses of greater or less magni- 
tude, 

In the process of etching, when the specimen of steel 
is periodically examined as development progresses, it is 
found that in the grains, where what appear to 
laminz are stratified horizontally, there are formed at 
first excessively small square cavities only visible under 
a very high power, but later, after the continued action 
of the acid, these square forms are found to be much 
larger, and have evidently become so by the gradual 
solution of the walls which enclosed the square space 
eaten out by the acid. After a considerable portion is 
exposed of the face or bed on which the metal dissolved 
away originally rested, it begins to be attacked, and small 
square cavities are formed, and these (although I have 
not followed them) probably grow larger and larger as 
the etching progresses. Asa rule, the crystalline square 
forms are the result of their solution, but in many cases 
the ground mass is dissolved away in the first instance, 
leaving the crystals in relief. 

In the endeavour to find out what element in combina- 
tion with iron favours the formation of crystals capable 
of development by the etching process, alloys or combi- 
nations of iron with aluminium, chromium, carbon, 
manganese, silicon, phosphorus, and tungsten, were most 
carefully annealed by heating to 1000 deg. Cent., and 
were allowed to cool down to 500 deg. in 36 hours, 

The combination of iron with phosphorous and with 
aluminium developed well-defined square crystals. The 
compounds of iron and silicon were, however, found to 
furnish the most perfect material for the developing of 
the crystalline structure by etching. 

The carbonless compounds with from 0.1 to 0.5 per cent. 
silicon did not give very different results from pure iron, 
but when the proportion of silicon approached 4 per cent. 
a very splendid development of crystals was obtained. 
The polished surfaces were etched with a solution of 10 


per cent. acid, and 90 per cent. water for from ten minutes | f, 


to three hours. The joints of the grains were rapidly 
developed, whilst more slowly the surfaces of the grains 
themselves were resolved into more or less perfectly 
developed crystals. These in the 4 per cent. silicon com- 
pound invariably assumed the form of thin square plates 
not more than 0.01 millimetre in thickness. These plates 
in any single grain were stratified in the same phase, and 
at the same angle throughout its mass, but in widely 
different phases or angles in adjoining grains. 

The crystals developed in the compound containing 
4} per cent. of silicon appeared to consist of thicker 
rlates. 

, Photograph No. 14 represents an area in the metal 
containing 4 per cent. silicon, slightly etched. 

Photograph No. 15 is the same area etched for two 
hours. 

Photograph No. 164 is of part of a grain, the tabular 
crystals of which dip at a slight angle to the surface, and 
has the appearance of the overlapping of diagonally 
placed slates on the roof of a building. 

Photograph No. 17 represents the junction of several 
grains illustrating the variable dip or direction of the 
crystals in contiguous grains. 

Photograph No. 18 represents part of a grain of a steel, 
kindly supplied by Mr. R. A. Hadfield, containing 44 per 
cent. of silicon, which I believe is the most perfect crys- 
taline structure ever develeped by metallographic 
methods, 

These carbonless silicon steels were peculiar in the 
respect that heating up to even 1100 deg. Cent. effected 
no structural change. The granular junctions remained 
exactly as they were before heating, as was demonstrated 
by heating forged specimens in which the granules were 
lenticular in form. Heating did not restore the equi-axed 
granules as it does to the drawn-out granules of ordinary 
steel and iron. 

Mr. F. Osmond and Professor Arnold have shown that 
there is no arrest-point or allotropic change at Ar, (850 
deg. to 870 deg. Cent.) in high silicon steels and allumin- 
ium alloys. This is coincident with the absence of struc- 
tural change by heating to above 870 deg. Cent. At 700 
deg., these samples cease to be more than feebly attracted 
by a magnet. We may, therefore, conclude that at this 
point there is an allotropic change, but not any crystalline 
alteration, for, as before stated, no structural change is 
effected by heating to this temperature. As carbon is 
practically absent there is no arrest at Ar,. 

iven if carbide of iron was present with this high 
amount of silicon, it could not decompose and absorb the 
heat necessary to give the arrest Ar,. 

A portion of Mr. Hadfield’s sample with 44 per cent 
silicon, together with pieces of ordinary iron and steel, 
were subjected to the cementation process, but although 
all the other samples became highly carburized, the sili- 
con material did not absorb any carbon whatever. This 
of course was naturally to be anticipated, for 44 per cent. 
silicon leaves no iron free t> combine with carbon at the 
temperature of the cementavion furnace. 

Professor Roberts-Austen has been kind enough to de- 
termine for me the cooling curve of the steel containin 
4 per cent. silicon, which proves there is only one critica 
point, at 703 deg. Cent. and that is where the mag- 
netic properties change, viz., Ar,. My own results 
exactly confirm those obtained by Professor Roberts- 
Austen. 

Aluminium in te say 10 per cent. alloyed with 
90 per cent. iron, has a similar effect in eliminating both 
the Ar, and Ar, points, but I have failed to obtain such 
perfectly crystalline development as with the silicon 
steel. The composition of the steel examined was as 
follows : 





Per Cent. 
Tron na - 87.700 
Aluminium ... ee 10.300 
Combined carbon ... 1.010 
Graphite oe nil. 
Silicon 0.560 
Manganese 0.320 
Sulphur 0.005 
Phosphorus 0.019 
Copper > 0.065 


This steel would not harden, and heating to 1200 deg. 
and quenching did not alter the structure. Neither the 
granulation or the cementite were altered in the least by 
such treatment. 

The specimen of brittle soft steel described, presented 
a most valuable field for examining the properties 
and structure of crystalline masses of nearly pure iron 
(Photographs Nos. 6 and 7). Each separate granule 
could be examined and tested. In some of them square 
plates were easily developed, and in one grain the pecu- 
liar structure shown in Photograph No. 19, in which 
plates or trains of crystals differently oriented cut through 
the body of the grain and also cut each other, forming 
angles of 60 deg. at the intersecting points. 

This remarkable sample, as I have previously observed, 
contained the carbon in the form of massive cementite, 
white, hard, and brittle, which formed junctional bands 
between the larger granules (Photograph No. 9). 

At first sight it would strike any one that these brittle, 
hard bands of carbide of iron were the real cause of the 
brittleness. This hypothesis was soon disposed of, how- 
ever, by testing a polished and etched section mechani- 
cally (by means of the device 1° described in a previous 
paper). The lines of greatest weakness were found to be 
through the crystalline grains in two directions, one at 
right angles to the other. Photograph No. 20 represents 
the rectangular fraction in the middle of one of the 
grains. 

It was not in all the grains that a fracture could be 
effected, but only in such where the natural cleavages of 
the crystals approximated to a right angle with the sur- 
ace, and in a line with the direction in which the per- 
cussive force was applied. 

In this specimen, the granular structure was so coarse 
over the greater part of the external area of the section 
that it is not surprising that it was so extremely fragile, 
one single granule splitting, of course, being the starting 
point for the fracture to run through the bar. 

I was inclined to believe that the lines of weakness were 
between the granules, but it is clear that the junctions 
are a safeguard, and the more junctions there are, the 
more reliable will the steel be. 

I have frequently met with very slowly cooled grossly 
granular phosphoretic iron, and in one instance the mass 
of some of the granules was so great that with care they 
could be readily split up by properly directed force into 
rectangular and cubical masses. Photograph No. 21 
represents several of these. The angles are almost per- 
fect at 90 deg. The amount of phosphorus was 0.65 per 
cent., and no carbon was present. he fracture of this 
 mageneir followed the direction of the cleavage and at 
the granular junctions. 

In consideration of the ease with which the cleavage 
was effected, it would lead us to believe that phosphorus 
causes steel to be brittle by reducing both the intergranu- 
lar’ and the intercrystalline cohesion. 

In pursuing the practice of mechanically tracing the 
seat of weakness in steels, I have proved in certain other 
cases where the granulation was sufficicntly coarse to ex- 
periment upon, that although the bars tested might stand 
excellent tensional and bending tests, a blow suddenly 
applied to the centre of a small section will effect a rec- 
tanuglar fracture through some of the grains, but that 
the fractures do not extend beyond the junctions of the 
grains in which they formed unless the contiguous grains 
are built up of crystals of closely approximate orientation. 


(To be continued.) 








Russian Iron-Makinc.—The production of pig is con- 
siderably increasing in Southern Russia. In 1887 the 
district had five blast-furnaces in operation, and the pro- 
duction of the year was 65,360 tons. In 1893, the number 
of furnaces had risen to 13, and the production to 325,440 
tons. In 1897, there were 25 furnaces at work, with an 
output for the year of 756,460 tons. It is expected that 
the number of furnaces will be carried this year to 31, and 
that the production of pig will approach 1,500,000 tons. 





Tuk Hory Lanp.—The Thames Iron Company, now 
building the Cape Central Railway, has contracted to 
complete a line from Haifa to Damascus (about 120 
miles), crossing the Jordan by a stone bridge, and skirting 
Lake Tiberias. The company will also construct a long 
breakwater in the bay to — shipping and for dis- 
charge and shipment. amascus has about 300,000 
inhabitants, and lies in an oasis fed by two streams from 
Lebanon. The line will, later on, go on to Bagdad, and 
will form a part of a trunk route to India. A narrow- 
gauge line from Beyrout already reaches Damascus. 





Frencu State Rattways.—The rough receipts of the 
French State Railways, last year, were 1,840.000/. in 
round figures ; and, after working expenses had been pro- 
vided for, the administration was in a position to pay 
over to tee Treasury a surplus of 515,660/. The annual 
charge for interest and sinking fund of the capital 
invested in the network is 1,080,000/. in round figures, so 
that last year balanced off with a deficit of about 565,0007. 
This is by no means a satisfactory result, but the position 
of the network is considered to be improving. A further 
outlay of 1,600,000/. is required for various extensions and 
additional rolling stock. 





BOILER EXPLOSION AT WIGAN. 

A FORMAL investigation has been conducted by the 
Board of Trade with reference to a boiler explosion which 
occurred on August 29, on the premises of Mr. William 
Ferguson, 6, Warrington-road, Newtown, Wigan. The 
Commissioners were Mr. Howard Smith and Mr. Fred, 
J. Pilcher. Mr. Gough represented the Board of Trade, 
and Mr. Wall, solicitor, Wigan, appeared for the owner 
of the boiler. : 

The explosion is of interest, as showing the danger to 
which some steam users employing small vertical boilers 
are exposed. These boilers being small are too apt to be 
thought undeserving of due care and attention, and many 
explosions have resulted from them, as we have from time 
to time recorded in these columns. When the fact is 
realised by every steam user that a small boiler needs 
careful inspection quite as much as a large one, and that 
it is an unwise practice to purchase any boiler before 
ascertaining that it is perfectly safe, then we may hope to 
see the beginning of a better record as regards this special 
type of boiler. : 

fr. Gough, in opening the proceedings stated, that the 
boiler was of the vertical type, made of iron throughout, 
It was 6 ft. 3 in. high by to 2 ft. 2 in. in diameter. There 
was no name on the boiler, and he had been unable to find 
out the maker. For about two years it was on the premises 
of Mr. Jackson, a mineral water manufacturer of. Rad- 
cliffe. In 1886 Mr. Jackson sold his business, and the 
boiler, to Mr. Thomas Fletcher, who continued to work 
it, at a pressure of 50 lb., until the year 1890, when he 
sold it to Mr. Ferguson for 87. Mr. Ferguson used the 
boiler for steaming jam, and for driving a sausage-making 
machine, the pressure never exceeding 40 lb., and usually 
not more than 25 1b. He never called in any expert to 
examine the boiler, but from time to time, as it required, 
he got a man named Wilde, whom he understood to be 
accustomed to boilers, to repair it. Last August, Mr, 
Ferguson let the works, with the boiler and engine, to 
Mr. Robert Alstead for the purpose of carrying on a jam- 
making business. On the 29th of that month, when Mr, 
Alstead was working the boiler at 20 lb. pressure, it sud- 
denly exploded. The firebox collapsed between one of 
the vertical lap-jointed seams and was ruptured, with the 
result that the boiler was lifted bodily a short distance 
and fell on its side in the shed where it had been at work, 
Mr. Alstead had just gone away, and fortunately no one 
was hurt, nor was there much damage to property. The 
explosion was due to the firebox having Me SO Te- 
duced in thickness by corrosion as to be unable to with- 
stand even the comparatively low pressure to which it was 
subjected. Mr. Gough closed by agg out that during 
the whole time (eight years) that Mr. Ferguson and Mr, 
Alstead had had the boiler they had never had it ex- 
amined by a competent man. 

Among the witnesses called by Mr. Gough was Edmund 
Wilde, who said he had had 25 years’ experience with 
boilers and engines. He had been asked, according to 
Mr. Ferguson, to look at the boiler for him, but Mr. 
Wilde said he had only been requested from time to time 
to effect any small repairs that were needed, and certainly 
never to examine it. The boiler had no manhole and 
could not be entered for examination or scaling. A 
thorough examination could not be made without drilling. 
On two occasions Mr. Wilde “hit the boiler with a 
hammer to detach the scale from the veya There was 
no mud valve, and the boiler was swilled out through the 
safety and feed valves. 

Mr. Watt, engineer-surveyor to the Board of Trade, 
said he had examined the boiler after theexplosion. The 
plate in the vicinity of the fracture had wasted from its 
original thickness to ; in. in some places, and in others 
to that of a thin sheet of paper. He was of opinion that 
the firebox had been corroding for some considerable 
time, and if it had been examined the defects must have 
been discovered ; but as_the boiler was not fitted with a 
manhole, it could only have been examined, and then 
only partially, by putting it on its side. When new the 
boiler was fit for a working pressure of 34 Ib. per square 
inch, with a factor of safety of five. : 

At the conclusion of the examination of witnesses, Mr. 
Wall addressed the Court on behalf of Mr. Ferguson. 
He did not propose to call any evidence, as not only the 
facts against him, but all the evidence that could be 
adduced in his favour, had been very fully brought out 
by Mr. Gough, who had dealt with the case most fairly. 
Mr. Ferguson had never bought a boiler before, and had 
no mechanical knowledge whatever ; and if he had erred 
in not getting the boiler examined by competent people, 
he did so a ignorance. He got a man to look atit 
for him, and believed him to be competent. | 

Mr. Gough said the expenses of the inquiry would 
amount to 50/. or 602. He hoped the Court would note 
the fact that Mr. Ferguson had had no mechanical _ 
ing, was not accustomed to boilers, and that he had calle 
in a person whom he thought was competent to repair It. 
Mr. Alstead had by the explosion lost his business, an 
had had to go into another branch of trade. : h 

Mr. Howard Smith in giving judgment reviewed the 
—s of the boiler and the circumstances connec 
with the explosion. The boiler for a period of eight or 
nine years had never been examined, and it was not ever 
examined when Mr. Ferguson bought it. Ignorance ‘lar 

n alle in excuse, as it had often been in sim! 
cases, e Court, however, would — say, as it 
said before, that ignorance could not admiiel 
excuse, and they found that Mr. Ferguson was to Diam 
for his neglect, which undoubtedly caused the “ar 
Mr. Als also was to a certain extent to blame for 
having worked the boiler without taking reasonable we 
cautions to insure safety. The Court would repeat ¢ “7 
it was essential before a person used a boiler oe 
should be satisfied beyond all doubt that it was fit ra 
pressure required, and he could only be so satisfied Y 
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ining from a person of training and experience 
ae the real condition of the bootie. They would 
not, however, call upon Mr. Alstead to pay any portion 
of the costs in consideration of the loss he had sustained 
by the explosion. | Mr. Ferguson, however, would have 
to pay to the Board of Trade the sum of 10/. towards the 
50, or 602. which Mr. Gough had stated would be the 


expense of the inquiry. 








LAUNCHES AND TRIAL TRIPS. 

Tur Japanese belted cruiser Asama left the Tyne on 
February 7, and after running a short time at easy 
speed, with only four boilers in use, she anchored in about 
90 fathoms of water, four miles off the coast, in order to 
test the working of those anchors and cables which had 
not been used during her recent trip to dock at Chat- 
ham. The gear worked satisfactorily. On the 8th inst. 
the weather was hazy over the land and the towers mark- 
ing the measured course were obscured, but the cruiser 
ran tosea for six hours at full power of natural draught, 
with open stokeholds. The horse-power developed was 
rather over 13,000, giving 140 to 142 revolutions Bad 
minute, and a speed by log averaging 20.37 knots. The 
forced-draught trials were delayed by thick weather and 
strong winds till the 11th, when, with a moderate 
sea but a strong beam wind off the land, the engines 
worked up to 19,000 horse-power, with 158 revolu- 
tions and a mean speed for the vessel of 22.07 knots. 
The engines, manufactured by Messrs. Humphrys and 
Tennant, worked absolutely smoothly. The Asama is 
the twelfth vessel the Japanese possess built at Elswick, 
but these were not all purchased. There are many 
points in her of considerable interest. Both en- 
gines are supplied with steam from cylindrical boilers 
placed back to back and stoked from the wings, and they 
give 13,000 horse-power without forced draught, and 
18,000 with 2 in. of air pressure. The guaranteed speeds 
are 20 knots at the lower and 21} at the higher power, 
but these speeds were exceeded in practice. The boilers 
are worked at 150 1b. pressure, and the engines have a com- 
parative short stroke so as to keep the whole of the 
cylinders below the armoured deck, which is 2 in. thick, 
and extends to the ends of the ship. The — 
work outwards, and vibration is small at all speeds. 
The high and intermediate cranks are set at an angle 
of 170 deg., the two low-pressure cylinder pistons having 
cranks at the same angle, one from the other, but the 
mean line of the latter is at right angles to the 
mean line of the high and intermediate cranks. The 
vessel’s coal stowage is 700 tons normal and 1450 tons 
can be carried all in bunkers, and this larger quantity 
may be see sea & increased by temporary means 
without impairing the sea-going qualities of the vessel. 
Her armament includes four 8-in. quick-firing guns, 
mounted by pairs, one pair forward and one aft, in gun- 
houses of 6-in. Harveyed steel, with an inner skin of an 
additional inch, and a flat cover 1 in. thick, with three 
sighting cowls rising about a foot above thecover. The 
ammunition lifts open directly into the turrets. The guns 
in the forward turret are 25 ft. above the water-line, and 
the after guns 24 ft. There are fourteen 6-in. quick-firing 
, disposed as follows: Ten are in casements of 6-in. 

arveyed steel, two on either side forward and two on 
either side aft, in pairs over one another, with one more 
gun on either side of the main desk, each in an isolated 
casemate. The remaining four are behind shields, as 
upper-deck mountings. The lower tier of sponsoned guns 
is 12} ft. above the water-line, the upper about 20 ft. In 
addition to the above, twelve 12-pounders, and seven 1}- 
pounders, available for boat or land service, are in various 
parts of the ship. During the gun trials both pairs of 
8.in. guns were fired directly either ahead or astern with 
5 deg. elevation and no injury was done. The four 6-in. 
guns forward were fired simultaneously and also those aft, 
the boats, woodwork, and other fittings of the vessel being 
uninjured. All guns were fired with full charges. The 
defensive armour, including thé armoured decks, is stated 
to weigh 2100 tons, and is thus disposed: A belt of 7-in. 
Harveyed steel, 7 ft. deep, is along the water-line, 2 ft. 
above it and 5 ft. below ; this belt tapers to 34 in. at the 
ends of the vessel. Above the 7-in. belt is another of 
bin. thickness, which reaches beyond the turrets at 
either end, and is then bent inwards and across, forming 
complete athwartship bulkheads, protecting the bases of 
the turrets and generally shielding the vessel against 
raking projectiles ; a belt of 6-in. plating which extends 
25 ft. aft from the stem on either side protects the bow 
torpedo tube. The Asama is supplied with four under- 
water torpedo tubes in addition to the one above water 
forward, and all are intended for torpedoes of 18-in. 

ibre. The main deck is in two thicknesses, each 
of }-in. steel, and the ammunition lifts, where they rise 
above the belts, are circular tubes of 3-in. steel. The 
upper deck is covered with teak, and this is practically 
the only woodwork that cannot be disposed of in case 
of action or fire. The fire-main is completely under the 
armoured deck and has risers at intervals, each with its 
own valve, so the accidents which occurred in the 
Spanish ships at Santiago, from the destruction of their 
fire-mains, are guarded against. The bulkheads are of 
steel and the doors and cabin fittings alone are of wood. 
A flat 2-in. steel plate runs horizontally forward to 
strengthen the lower portion of the ram, whose —— 
side is adequately strong from the su port afforded by 
the continuance of the armoured doe right up to the 
stem. Her length is 408 ft., with 67 ft. beam, and a 
mean draught of 24 ft. 8 in., with the normal supply of 


ods board. At this draught it takes 40 tons to sink 
n, 





The new Allan Line steamer Castilian, built by Messrs 
ovkman, Clark, and Co., Belfast, ran her official trials 





on the 9th inst. on the Firth of Clyde. The Castilian is 
the first of the three new passenger steamers now build- 
ing for the Allan Line service between Liverpool and 
Canada. These steamers are specially designed to 
meet the modern requirements of the Canadian trade. 
They are to combine with high speed great cargo-carry- 
ing capacity and the highest class of | egy r accommo- 
dation. The principal dimensions of the Castilian are: 
Length, 470 ft.; breadth, 53 ft. 9 in.; and depth moulded, 
36 ft. There are three complete steel joe extending 
all fore and aft, and over the upper deck a permanent 


shelter deck is built with bridge above. Part of the 
lower ’tween decks is insulated to form refrigerating 
chambers for the carriage of perishable s, and a 


chamber is specially set apart for consumable stores for 
the passengers’ use during the voyage. The first-class 
passengers’ accommodation is placed in the bridge-house 
amidships, which is entirely fitted for their use. The 
dining-saloon, to seat 100 passengers, is at the forward 
end and across the vessel, and the state-rooms are 
arranged on each side of the ship abaft this. A number 
of rooms are fitted with two berths. The music-room 
is over the dining-saloon, and is very handsomely 
finished and upholstered, and is reached by a staircase 
from the dining-saloon. A commodious smoke-room is 
fitted up at the after end of the bridge. Adjacent to 
this is a barber’s shop and bar. The second-class 
sengers are located on the main deck, and the dining- 
saloon is capable of dining 150 persons together. The 
steerage passengers are berthed on the main deck forward, 
and are accommodated in state-rooms containing four 
to six berths each. As a result of several runs over 
the measured mile, the vessel obtained a speed of about 
154 knots, which was regarded as satisfactory. 





Messrs. Craig, Taylor, and Co., Thornaby, launched 
on Thursday afternoon, the 9th inst., a steel screw 
steamer of the single-deck type, and of the following 
dimensions, viz., 299 ft. by 43 ft. by 21 ft. 3 in. moulded. 
Her deck erections consist of poop, bridge, and fore- 
castle, the accommodation being in large deckhouse on the 
bridge. The engines, by Messrs. Thomas Richardson 
and Sons, Limited, Hartlepool, have cylinders 22 in., 
35 in., and 59 in. in diameter by 39 in. stroke, with two 
large boilers. The vessel has been built for Mesars. 
Fratelli Cosulich and Co., Trieste, and is named the 
Anna. 





Thes.s. Afghanistan, which was recently launched from 
the yard of Messrs. Short Brothers, went out on Saturday 
morning, the 11th inst., for trial trip. She has been 
built to the order of the Hindustan Steam Shipping 
Company of Sunderland, and is a fine cargo vessel of the 
following dimensions: Length, 352 ft. ; breadth, 45 ft. ; 
depth moulded, 27 ft. 9 in. ; her carrying capacity being 
5800 tons deadweight. Special arrangements have been 
made in the upper and main decks to enable a large 
number of cattle to be carried. A series of runs was 
made over the measured mile, when a mean speed of 
12 knots was obtained. Her machinery has been con- 
structed by Messrs. John Dickinson and Sons, Limited, 
of Sunderland, the engines having cylinders of 244 in., 
40 in., and 66 in. in diameter, with a stroke of 45 in. 
There are two large steel boilers capable of working at 
180 lb. pressure. 





guson, Limited, Leith, launched from their building yard 


order of Messrs. A. R. and J. M. Sladen, Cleeve Howe, 
Windermere, from the designs of Messrs. Cox and King, 
London. On leaving the ways the yacht was named the 
Shemara. The dimensions are as follow: Length, 
low-water level, 177 ft. 3 in. ; length for tonnage, 187 ft.; 
breadth, 26 ft.; depth moulded, 16 ft. 
this vessel is supplied by triple-expansion engines with 
cylinders 16 in., 26 in., and 42 in. in diameter by 27 in. 
stroke, and steam is supplied from two boilers of _s 
diameter, working at a pressure of 160 lb. per square inch. 
The yacht has also a full installation of electric light, pro- 
jector, &c. 





On Saturday afternoon, the 11th inst., an event of con- 
siderable importance, at any rate to the district of 
Howdon-on-Tyne, took place in the shape of a launch 
by the newly-established Northumberland Shipbuild- 
ing Company, Limited, which was inaugurated about the 
middle of last year under the direction of Mr. Rowland 
Hodge. The steamer referred to is a fine type of cargo 
carrier, designed to carry 6000 tons deadweight on a 
moderate draught, and has been built for one of the 
directors of the company, viz,, Mr. John Cory, of Cardiff. 
The principal dimensions are 352 ft. over all by 48 ft. beam 
by 27 ft. 4 in. depth moulded, and she has been speciall 
designed to meet the coal-carrying a coer of Cardiff, 
whereby all trimming dues will be dispensed with, there 
being only onecompletedeck fore and aft, on the topof which 
are long fall poop, bridge, and top-gallant forecastle, the 
captain, officers, &c., being accommodated in steel houses 
on top of the bridge deck. The water ballast capacity 
of the steamer will be Mee’ f i. The Ls gi ma- 
chinery has been constructed by Messrs. Thomas Richard- 
son and Son, of Hartlepool, and consists of a set of engines 
having cylinders 24 in., 39 in., and 66 in. in diameter by 
45 in. stroke, supplied with steam by two boilers 16 ft. by 
10 ft. 6 in. long. The vessel was named the Ravenshoe, 
and it is intended to put her into the trade of the Seville 
and United Kingdom Carrying Company. 


The Gladiator, cruiser, completed her second coal-con- 
sumption trial, and anchored at Spithead early on Sun- 
day morning, the 12th inst. She was required to develop 
three-fifths of her power, and to steam continuously for 





On Saturday, February 11, Messrs. Ramage and Fer- | p 


a steel screw steam yacht of about 600 tons, built to the | 


The power for| 7 





30 hours. When she had been on trial for a few minutes 
over 28 hours the wind increased to a force of 8, and 
Commander J. Cuddy, who was in charge, considered it 
prudent to ease down, The cruiser drew 20 ft. forward 
and 22 ft. aft, and had 271 lb. of steam at the boilers. 
The vacuum was 264 in. starboard and 26 in. port. The 
mean speed was 174 knots with 7149 horse-power, which 
gave 122.9 revolutions starboard and 124.9 port. The 
coal consumption worked out at 1.99 Ib. per unit of 
power per hour. 


There was launched on the 13th inst. from the Jarrow 
yard of Messrs. Palmer’s Shipbuilding and Iron Com- 
pany, Limited, a steel twin-screw steamer, of the fol- 
owing dimensions : Length between perpendiculars, 
445 ft.; breadth extreme, 52 ft.; depth moulded, 
30 ft. 10in. She is of the three-decked type, with two 
steel decks laid all fore and aft, and has an iron shelter 
deck specially strengthened for the Atlantic trade, ex- 
tending over the whole length, and above this is a shade 
deck covering the machinery openings. All the available 
space under the shelter deck, and along each side under 
the shade deck, is fitted throughout for carrying cattle. 
Water ballast is arranged to be carried in a deep cargo 
tank and in the after peak, giving the vessel a total 
water ballast capacity of over 2000 tons. She is 


pas: | designed to carry about 8000 tons deadweight on a mean 


draught of 25 ft. The vessel is divided into eight water- 
tight compartments by means of seven steel bulkheads, 
all of which extend to the upper deck. Each cargo com- 

rtment is fitted with a complete set of grain division 
Be and extra large cowl ventilators. Aft of the engine- 
room the tween decks are insulated and fitted with the 
necessary refrigerating plant for carrying about 500 tons 
of cargo. The engines, which are twin-screw, are also 
being constructed by the Palmer a: They are 
of the inverted triple-expansion type, each set having 
cylinders 26 in., 43 in., and 70 in. in diameter by 45 in. 
stroke, steam being supplied by three double-ended 
boilers 14 ft. 6 in, in diameter by 17 ft. 6 in. long, with a 
working pressure of 180 lb. The vessel was named 
Montfort. 





THE PHYSICAL SOCIETY. 

THE annual general meeting of the Physical Society 
was held on February 10, Mr. Shelford Bidwell, F.R.S., 
President, in the chair. The report of the Council was 
read by Mr. H. M. Elder. Dr. Atkinson then presented 
the treasurer’s report, and showed that although there 
was only a small balance in the bank, the financial posi- 
tion had somewhat improved. The list of fellows lost to 
the Society by death was read. The obituary includes 
the names of Latimer Clark, C.E., F.R.S; Sir James 
Douglass, F.R.S.; John 4g oy D.Sc., F.R.S. ; 
J. E. Myers; Eugene Obach ; | Perigal, F.R.A.S. ; 
and Bartholemew Price, M.A., F.R.S. After some 
remarks with regard to the library and the subscriptions, 
votes of thanks were passed to the Council, the auditors, 
and to the other officers of the Society. The President 
then moved a vote of thanks to the Chemical Society for 
the use of the rooms at Burlington House. Cuaseians 
officers for the forthcoming year were elected as follows: 
President, Oliver J. Lodge, D.Sc., F.R.S. Vice-Presi- 
dents who have filled the office of President: Dr. J. H. 
Gladstone, F.R.S.; Professor G. C. Foster, F.R.S. ; 
rofessor W. G. Adams, M.A., F.R.S.; The Lord 
Kelvin, D.C.L., LL.D., F.R.S.; Professor R. B. Clifton, 
.A., F.R.S.; Professor A. W. Reinold, M.A., F.R.S. ; 
Professor W. E. Ayrton, F.R.S.; Professor G. F. Fitz- 
ew M.A., F.R.S. ; Professor A. W. Riicker, M.A., 

".R.S.; Captain W. de W. Abney, R.E., C.B., D.C.L., 
F.R.S. ; Shelford Bidwell, M.A., LL.B., F.R.S. Vice- 
Presidents: T, H. Blakesley, M.A.; C. Vernon Boys, 

-R.S. ; G. Griffith, M.A.; Professor J. Perry, D.Sc., 
F.R.S. Secretaries: W. Watson, ag a sical Labo- 
ratory, South Kensington); and H. M. Elder, M.A. 
(50, City-road, E.C.). Forei Secretary: Professor 
8S. P. Thompson, D.Sc., F.R.S. Treasurer: Dr. E. 
Atkinson. Librarian: W. Watson, B.Sc. Other Mem- 
bers of Council: Professor H. E. Armstrong, D.Sc., 
F.R.S. ; Walter Baily, M.A.; R. E. Crompton; Pro- 
fessor J. D. Everett, D.L.C., F.R.S.; Professor A. 
Gray, LL.D., F.R.S,; E. H. Griffiths, M.A., F.R.S. ; 
Professor J. Viriamu Jones, M.A., F.R.S. ; 8. Lupton, 
M.A.; Professor G. M. Minchin, M.A., F.R.S.; and 
J. Walker, M.A. Thenewly-elected President, Professor 
Oliver Lodge, then took the chair, and an ordinary meet- 
ing was held. In his address he referred to the heavy 
death-roll of the Society during the past year, and to 
the tribute paid to the memory of John Hopkinson at 
Cambridge University. Professor then commented 
on the quickness with which scientific discoveries were 
now applied to practice, and to the interest taken in 
such applications by men of science. He did not know 
whether this was due to the example and inspiration of 
Lord Kelvin, or to the progress of education among the 
public. He —— that the public were so ignorant 
of scientific subjects. Rapidly reviewing the work done 
in physics during the past year, he spoke of the experi- 
ments of Righi, Preston, Michelson, and J. J. Thomson, 
and called attention to a ——- lately published in 
Nature by Professor G. F. Fitzgerald with regard to the 
probability of being able to obtain magnetic effects by 
passing circularly polarised light through absorptive 
media. After commenting upon the important position 
now occupied by terrestrial magnetism among the sciences, 
and to the a of the publication now known as 
Science Abstracts, Professor Lodge said there was one 
event of exceptional significance to physics, that had 
happened during the t year, an event of which 
science would feel the effect for centuries tocome. The 
Government had decided to begin to establish a national 
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laboratory. He wished to congratulate Sir Douglas 
Galton, and himself, on the speedy result of their urging 
the matter upon the British Association. He thought 
the thanks of the Physical Society were due to the com. 
mittee appointed by the Treasury, especially perhaps to 
Professor Riicker, as acting chairman of that committee, 
and to Mr. Chalmers, who represented the Treasury, for 
the way in which the work had been brought to an issue. 
There was much for which the present Government de- 
served praise during the past year; he wished there could 
be added to their laurels the inauguration of a University 
for London. Professor Lodge then went on to the specific 
subject of his address: The opacity of conducting media 
to light and to electric waves generally, emphasising the 
brilliant work of Mr. Oliver Heaviside in unifying pneno- 
mena apparently different, discussing the effect of boun- 
daries, and dealing specially with the question, first 
attacked by Maxwell, of the theoretical opacity of gold 
leaf. This part of the address will be published in full 
in the Philosophical Magazine. 

Professor Ayrton said, with regard to the attenuation 
of electric waves by the earth, that Mr. Whitehead, some 
months ago, came to the conclusion that when the primary 
and secondary coils were placed flat on the earth at a 
distance from one another, nearly all the energy of the 
primary was absorbed by the earth before reaching the 
secondary. The degree of absorption was so great that 
Mr. Whitehead had hesitated to publish his theoretical 
results until experiment should confirm them. 

Professor Lodge concurred with Mr. Whitehead’s result. 
Three cases were to be considered. In the first, one 
horizontal coil is superposed to the other, with sea water 
or some other absorbing medium between them ; in this 
case the absorption at moderate distances is not excessive 
But, of course, if the coils are formed of cable sheathed 
with iron, as in the recent experiments made by the Royal 
Commission, the iron itself prevents the progress of 
electric waves from primary to secondary. In the second 
case the coils are wholly in the same horizontal plane. 
The earth, owing to its great magnitude, behaves almost 
as a perfect conductor; if the coils are now near the 
earth, there isno normal magnetic force between them, 
it is all tangential. In the third case, the coils are 
opposed to one another, both being vertical and near to 
the earth. The high conductivity of the earth is here 
acting to the advantage of wave propagation, for the 
image of the primary coil is in phase with the coil itself, 
and the total effect 1s approximately doubled. 

Professor Carey Foster then took the chair, and Professor 
Oliver Lodge read a paper by Mr. Benjamin Davies on 
‘4 New Form of Amperemeter and Voltmeter with a Long 
Scale.” These instruments are already well known 
although no account of them has actually been published. 
They are of the moving coil, long range, portable type, 
with a very uniform scale from zero to maximum. The mag- 
netic circuit has only one air-gap, which is generally the 
space between a central cylinder of iron or steel, and a 
concentric tube of iron, modified in various ways for 
facilitating the adjustment of the magnetic induction, 
and the placing of the coil. The central cylinder is bored 
axially, and one side of the rectangular coil is pivoted 
at the top and bottom of the hole thus made. The second 
side of the coil moves in a circular path in the annular 
air-gap. Photographs of the instruments in several 
modified forms were exhibited. 

Professor Ayrton said the instruments appeared to be 
very sree Se he could bear witness of their value, 
particularly as regards the length of range. The general 
principle by which long-range was to be obtained on 
moving-coil, portable, instruments, was developed some 
ten years ago by M. Carpentier, of Paris, who used a 
central magnet surrounded by a concentric hollow cy- 
linder, with only one side of the coil in the magnetic gap 
between them ; but it was not then a portable form of 
instrument, for the coil was suspended. Professor 
Ayrton had himself worked in this direction in the 
‘* static station voltmeter,” in that instrument there were 
three magnetic circuits arranged to give staticism ; this 
was described in 1892 or 1893. The vice-president (Pro- 
fessor Carey Foster) proposed a vote of thanks to the 
author, and the meeting adjourned until February 24. 








Frencu Coat-Mininc.—The production of coal in the 
North of France showed a steady progress last year, 
the output having been 19,953,286 tons, as compared 
with 18,942,196 tons in 1897. In the 19,953,286 tons, 
representing last year’s production, the Pas-de-Calais 
figured for 13,881,656 tons, and the Nord for 6,073,650 
tons. The increase in the output of the Pas-de-Calais 
last year was much more rapid than that of the Nord. 





Raits 1n GeRMANY.—The Prussian Minister for Rail- 
ways has renewed a contract for steel rails required for 
the Prussian State Lines during the next five years. In 
consequence of increased activity in the iron and steel 
trades, the renewed contract is based upon a price of 
bl, 18s. per ton, as compared with 5/. 9s. per ton. The 
consumption of rails upon the Prussian State Railways, 
this year, is estimated at 159,589 tons. 





3ELGIAN BRIQUETTES.—The exports of briquettes from 
Belgium last year were 664,306 tons, as compared with 
645,074 tons in 1897, and 459,974 tons in 1896. The 
exports in December were 53,346 tons, as compared with 
33,890 tons and 53,607 tons in the corresponding months 
of 1897 and 1896 respectively. The largest deliveries were 
made to France, which took 308,450 tons last year, as 
compared with 300,572 tons in 1897 and 170,826 tons in 
1896: The exports to the Luxembourg last year were 
29,722 tons, as compared with 30,995 tons and 36,786 tons 
respectively ; and to Switzerland, 28,780 tons, as com- 
pared with 65,016 tons and 51,920 tons respectively. 





ELLIOTT’S RECORDING VOLTMETER. 


WE illustrate on this page a recording volt- 
meter made by Messrs. Elliott Brothers, of St. 
Martin’s-lane, London, W.C. This firm make two 
patterns of these instruments, one being intended for 
station use, whilst the other, which is fitted with a 
levelling device, is portable. The former is the one 
which we have chosen for illustration. It has an outer 
case of cast iron, and the casting, we may add, is an 
excellent specimen of the founder’s art. The essentials 
of the instrument are the clock which moves the paper 
under the recording pen and the ammeter or voltmeter 
operating the latter. In the instrument illustrated 
this voltmeter consists in the first place of a permanent 
magnet, between the poles of which is a sphere of soft 
iron,’ which is supported on a bar secured to the 
framework of the instrument. The object of this iron 
sphere is to increase the magnetic flux. A ring of in- 
sulated copper wire surrounds this sphere, passing be- 
twcen it and the magnet poles. This ring is mounted 





on pivots, and is constrained to occupy one definite 
position, when no current is flowing, by the springs 
shown. A long arm of aluminium extends from the 
arbor supporting the above ring to the paper on which 
the record is to be made, and is provided at its lower ex- 
tremity with an aluminium pen which can be charged 


with any suitable aniline ink. The clock which, in 


our illustration, is represented with one of its cover 
plates removed, drives by friction a drum on to which 


the graduated pe is pressed by a spring presser. 
Holes perforate 


any slip. The standard clock used in these instru- 


ments is arranged to feed forward the pond at the 
al movements 


uniform rate of 1 in. per hour, but speci 
are also provided giving a feed of 3 in. per hour, 6 in. 


od hour, and 6 in. per minute, and these can be 
t 


ted at purchaser’s option. The paper after havin 
passed under the record is delivered into a sheet-meta 
receiver shown at the lower part of our engraving, 


where it coils itself up and from which it can easily be 
removed for examination. The clock will run for eight 


days, and is wound by the lever shown at the side, 
there is thus no loose key to be forgotten or mislaid. 
Fresh coils of paper can easily be fixed in position. 
These coils are sold already wound on a wooden 


in one margin of this paper pass over 
studs on the rim of the drum, and entirely prevent 





roller, having a hole at each end. These holes take 
centre pins mounted on spring bars secured to the 
frame of the recorder, and to remove an old roller 
it is only necessary to press back one of these spring 
bars. This done, the new roller can easily be put in 
position. The recording part of the instrument can 
of course, be used for other measurements besides 
those connected with electricity. 








POSITIVE DRIVING DRILL CHUCK. 

THE accompanying figures illustrate a particularly 
good example of American workmanship in fine tool 
manufacture in a positive driving drill chuck, made 
by the Pratt Chuck Company, of Frankfort, N.Y. 

Under modern conditions of exact lathe and millin 
work, the chuck which holds and drives the drill, bor. 
ing tool, or reamer, should be a thoroughly workman. 
like and durable tool. This is especially important for 
all uses of chucks on drill presses and turret machines 
for turning out large orders and true-to-gauge work. 

Fig. 1 ie a general view, and Fig. 2 a clear repre. 
sentation of the working parts of a chuck very suc- 
cessfully designed to meet such conditions. The dis- 
tinctive feature of the tool is an equalising driver, 
which takes the flattened shank-end of the drill or 
other working tool. This driver consists of a crossbar 
pierced with a rectangular socket hole, indicated in 
both figures, lying in the base of the chuck. By the 
use of this device the jaws of the chuck have only to 
hold the working tool in perfect alignment, and are 
wholly relieved of the twisting strain of driving the 
tool as well, which so soon spoils an ordinary chuck 
on heavy work, with drills or reamers of large 
diameter. The «nd of the tool shank need not be 
accurately or centrally flattened, as the body of ths 





chuck is hollowed out to a sufficiently loose fit about 
the driver to allow any such an imperfect shank to 
find the socket and be positively driven by it. It is 
impossible for a tool to slip, and the jaws need be 
tightened only enough to allow the tool to float—a 
handy feature when the chuck is in use on worn 
lathes where the turret holes are out of line. Perfect 
work on a finishing cut, it will be readily appreciated, 
can thus be done on an old and imperfect machine. 

The use of the positive driver here described is 
facilitated by the fact that leading drill-makers fur- 
nish drills and reamers with properly flattened shank- 
ends, if desired, without extra expense over ordinary 
round shanks. Taper shank drills with flattened ends 
are perfectly held by the driver, the jaws bearing for 
alignment grip on a special taper steel split sleeve 
made for these chucks. 

The chucks are made in five sizes, adapted for tool- 
shanks, from. the smallest up to 2 in. in diameter. 
The working parts are well made of tool steel to 
standard gauges, which insures perfect interchange- 
ability, and are tempered to reduce wear to a mini- 
mum. The bearing threads are heavy and truly cut, 
and the jaws are surface-ground after tempering, 
insuring accuracy. Jaws and screw can be remov 
without taking off the faceplate of chuck. 





AMERICAN RaILRoAD BuILDING.—There was an increase 
of 2867 miles during 1898 in the railroad mileage of the 
United States. This is the largest increase reported since 
1892, when 4419 miles were sated. Of last year’s increase 
more than one-third was supplied by nine companies, 
among which were the Great ae to with 165 miles ; 
the St. Louis and San Francisco with 142 miles; the Mo- 
bile and Ohio, with 128 miles; the Washington County, 
a new road in Maine, with 118 miles; the Pecos Valley 
and North-Eastern, with 106 miles ; and the El Paso and 
North-Eastern, with 100 miles. In the distribution of 
the new mileage by States, Minnesota takes the lead with 
263 miles ; then follow Texas, with 188 miles ; Louisiana, 
with 171 miles; Alabama, with 161 miles; Oklahoma, 
with 157 miles; Arkansas, with 140 miles ; Maine, with 
123 miles; California, with 115 miles; Missouri, with 
111 miles; and Michigan and Georgia, with 104 miles 
each. Four of these States have more than one quarter of 
the new mileage ; while it required 33 States and tertl- 
tories to make up another fourth of the increase. Une 
half of the total new mileage of last year was in nine 
States and territories. Ten companies in Canada built 
448 miles last year. Of this new mileage, 262 miles | 
credited to the Canadian Pacific. Ten companies 10 
Mexico built 412 miles last year. 
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RECORD. 


Comprtep By W. LLOYD WISE. 


BSTRAOTS OF REGENT PUBLISHED SPECIF CATIONS 
SELECTED ABSTETNDER THE ACTS 1883 1688, 


he number of views given in the Specification Drawings is stated 
be ye ease ; Teoaltoned, ihe Eiperttention t 


where none are 
illustrated. 
where inventions are communicated from abroad, the Names, é&c., 
fe Cee teee soak ie taniend oh ths Potent: Ole Sale 
ae A 26, ae Buildings, Chancery-lane, W.C., at 
iform 
By Fong of the advertisement of the mag ner 
Specification is, in each —— after the abstr 
Patent has been sealed, when the | i 
person may at any time within two 
verti: 


of the nce of @ complete » 
we notice at the Patent O, of opposition to the grant of a 
latent on any of the mentioned in the Act. 


ELECTRICAL APPARATUS. 


4046. A. B. Blackburn, W. L. Spence, and E. S. 
W. Moore, Wolverhampton. Three-Wire System. 
(2 Figs.) February 17, 1898.—This invention consists in improve- 
ments in electric distribution, more ially intended for trac- 
tion purposes, and consists in the combination with a three-wire 
system with earthed neutral for distribution on the power con- 
sumption circuits, of a two or three-wire generating and feeding 
system at considerably more than the extreme pressure across the 
outers of the aforesaid power consumption circuits, together with 
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four-circuit —<. transformers to connect the feeders with the 
distributors. The four circuits of the reducing transformers are 


connected in series with the feeders on the extreme outer brushes, 
numbers 1 and 5; and the distributors on the intermediate and 
neutral set of brushes, numbers 2, 3, and 4. The neutral wire is 
at earth potential. The system is applicable with the greatest 
advantage when the pressure of main-supply by the feeders is 
double, or about double, that between the outers of the distribut- 
ing network. (Accepted January 25, 1899 


18,475. B. J. B. M London. (7. A. Edison, Orange, 
N.J., U.S.A.) Electric Meters. [8 Figs.] August 29, 1898. 
—This meter operates by electrolysis, and is of the class in which 
the current is periodically reversed through the electrolytic 
cells, the movement of a scale beam to which electrodes are 





attached serving to actuate the counting train. A number of 
devices in connection with the meterare described, among which 
is an arrangement of a resistance and thermopile, by means of 
which it is stated that the meter may be used to measure alter- 
nating currents. (Accepted January 25, 1899.) 


1535. E. Auer, Vienna, Austria. Electric Incan- 
descence Filaments, January 19, 1898.—By this invention 
the metals osmium, ruthenium, and others of the platinum group, 
either singly or alloyed, are used as filaments for incandescence 
electric lighting, both in the uncoated state and when covered 
With oxides of the rare earth metals which possess a low emissi- 
vity for heat—such, for example, as thoria. The metal osmium, 
= is stable at the volatilising temperature of iridium, is pre- 
erred, but as it is extremely brittle, and cannot be formed into 
wire by pressure or drawing, a tubular filament is produced in 
one instance by heating (electrically or otherwise) a filament of 
Platinum or like metal in an atmosphere of osmium vapour, which 
may be obtained from the volatile tetraoxide of that metal, until 
it is coated with the less fusible metal, after which the tem - 
ture is gradually increased until the core wire is volatilised. 

; ium being readily oxidisable when heated, and also forming 
. usible carbide, reduction of the metal from its oxide is conve- 
a, effected in an atmosphere of hydrocarbon and water vapour 
: ich may be furnished by the incomplete combustion of a coal-gas 
— It is stated that the tubular osmium filament may be depo- 
pose gy the core wire electrolytically. The core wire may also be 
in d with osmium or its oxide by a mechanical process involv- 
subeePPlications thereto of a suitable solution or mixture and 
ae drying, or a surface coating of the oxide may be 
— by heating the core wire electrically while immersed in 
_ — containing dissolved or suspended osmium compounds. 
: a ace of a metallic core wire a filament or filaments of carbon 
pod carbonaceous material may be used, one process consisting in 
oe nw. a textile thread with osmium sulphide or the like, 
ce ppg reducing the osmium and burning out the carbon 
hyd n the before-mentioned ——— atmosphere containing 

Togen and steam. A non-tubular form of oemium filament 


the carbon being subsequently dispersed and the filament reduced 
to the metallic state by the before-mentioned method, denitration 
being practised before burning out when collodion is used. The 
resistance of osmium filaments may be equalised by flashing, and 
they may be mounted in tubular supports by means of a paste com- 
prised chiefly of metals or compounds of metals of the platinum 
group. Osmium, or the more fusible metals of that class which would 
not sustain the highest temperatures when in an uncoated condi- 
tion, may be used as cores for filaments, the outer surface of which 
is formed of one _or more of the rare earth-metal oxides, such, for 
example, as thoria, which possess a low heat emissivity, and are 
conductors of electricity when in a highly heated condition. The 
thoria may be deposited upon the filament by a series of mecha- 
nical applications of a liquid containing a dissolved or suspended 
compound of the desired base, or by electrically heating the fila- 
1000.) when immersed in such a liquid. (Accepted February 8, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4901. W. T. Sugg, Westminister. Gas Governors. 
{1 Fig.] February 28, 1898.—The object of this invention is to 
provide a governor for high-pressure burners, in which the pres- 
sure at the point of ignition will remain constant, notwithstand- 
ing changes of pressure in the main. In the same casing are two 
floating discs, one above the other, in combination with two re- 
gulating plates, which answer to the valve seat in the usual way. 
The holes in the discs are regulated according to requirement; 





thus, if the governor is for a gas flow of 10 ft. per hour, the hole 
in the top disc is of the proper size to pass this amount, and the 
hole in the lower disc is a little larger. By this arrangement 
there are two equilibrium valves, the second or lower of which be- 
comes automatically weighted by the pressure of the gas above 
it, produced by the throttling of the orifice of the upper valve. 
In this way the use of weights is dispensed with. (Accepted 
January 25, 1898.) 


GUNS AND EXPLOSIVES. 


4817. J. Vavasseur, C.B., Westminster. Gun 
Breech Mechanism. (3 Figs.) February 26, 1898.—In this 
mechanism the breech-block is unlocked by turning a sleeve with 
the interior of which it interlocks. The block and inside of the 
sleeve are conical and provided with spiral or snail screw threads 
having a single interruption (as described in Patent 25,444, 1897), 
whilst the outside of the sleeve and the inside of the breech are 
cylindrical and provided with continuous screw threads. The 
breech-block is unlocked by the recoil in the following manner : 
The sleeve has fixed to it a toothed segment gearing with a 
toothed segment on a longitudinal shaft to which an arm carry- 
ing a roller isfixed. The roller works on an incline on the cradle 
or guide bars in which the gun slides so that during recoil the 
shaft is turned and the ‘breech-block is unlocked. In order to 
withdraw the obturator and swing back the breech-block clear of 


effected by forming the said links with circular bosses d? fitting 
into corresponding recesses c2, a2, and b2 formed in the plate C, 





wheel A, and pinion B as shown, so that the said bosses can turn 
in the said recesses. (Accepted January 25, 1899.) 


PUMPS. 


11,392, J. H. and F. Riley, Bury, Lancashire. 
Acid Pumps. [2 Figs.) May 19, 1898.—This invention relates 
to the construction of rotary pumps for lifting acids. Its objects 
are to prevent the possibility of contact of the liquid with any 
part of the apparatus which might be acted upon thereby, and to 
facilitate the removal and replacement of any of the said parts 
when required. The — consists essentially of an outer shell, 
which may be construc of cast iron, the lower half being a 
fixture, and the upper half removable. This casing is occupied, 
except for the inlet and outlet and the chamber in which the 
rotary blades work, with teak, greenheart, or similar material in 
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that Teahage will not take place through the joints. The sides of 
‘the working chamber are lined with plate glass, thin slate slabs, 
or the like, and the blades or buckets are constructed of 
teak, greenheart, or similar material. To strengthen the con- 
struction of the rotary part, one side of it consists of a disc of 
similar wood, to which the contiguous edges of the blades or 
buckets may be secured. The boss of the rotary part has a non- 
circular eye for the reception of the end (correspondingly formed) 
of the driving shaft. The shaft may thus be easily withdrawn 
and re-inserted. (Accepted January 25, 1899.) 


RAILWAYS AND TRAMWAY5S. 
Siemens Brothers and Co. (Siemens and 


25,863. - 
Halske, Berlin, Germany.) Radiating Car Axles. [9 Figs.) 
December 7, 1898.—This invention has for object to enable radiat- 


iece or in two or more pieces, so firmly secured together 






































the breech, there are two longitudinal rods pivoted to the two 
arms of a lever pivoted to the gun. During recoil one of these 
rods is arrested by a stop fixed to the carriage causing the other 
to be projected rearwards from the rear of the gun and act on 
the carrier of the breech-block. ‘The first rod carries a spring 
box at its end to avoid shocks and breakage in case the obturator 
sticks, whilst the second rod, instead of ng directly against 
the carrier bears against one arm of a tappet lever pivoted to it, 
the other arm of the tappet bearing against the breech of the 
gun. The gun is closed and locked by means of a lever pivoted 
to the carrier and lying between lugs on the sleeve. In order to 
expel the powder gases from the bore of the gun, compressed air 
is led into an annular space around the bore between the rear of 
the latter and the breech-block. Directly the obturator com- 
mences to be withdrawn the air rushes past it from this space 
and sweeps out the bore. (Accepted January 25, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


25,880. J. Marshall, Gainsborough, Lincolnshire. 
Traction Engine Shaft Coupling. [10 Figs.] Dec- 
ember 7, 1898.—This invention has for its object the provision 
of simple and compact means for coupling driven and driving 

arts in cases where relative movement between them has to 
be allowed for, and is specially applicable as a coupling be- 
tween the engine-driven spur pinion and the second motion 
shaft in traction engines mounted re springs. The floating 
or intermediate ring C is so formed as to present recesses 
alternately on each side and in or about the same plane, each 
for the reception of one of the links D, one end of each of 
which is connected to the ring C alternately at opposite sides 
thereof, and in the said recesses; those connec’ at the one 
side of the said ring being connected by their other ends to the 
wheel A, and those connected at the other side of the said ring 
being connected by their other ends to lugs b on the pinion B. 


ing driving axles to be employed without pivoted (bogie) frames 
on electrically propelled cars. For this Page | there is provided 
on the motor casing which is connected to the driving axle a pivot 
engaging with a suitable socket on the car frame, while the weight 
of the car is transmitted to the axle-boxes either through sliding 
or rolling supports on which the car body rests, or by other known 





| 


means, allowing of a relative motion between the axle-boxes and 
under framing of the car. In the arrangement shown the driving- 
axle Ais automatically brought into the radial position by the 
action of the wheels on the rails, while the correct normal posi- 
tion of the axle on the straight parts of the line is insured by 
springs a, which are attached at the one end to the transverre 
bearers b of the car frame C and at the other end to the support- 
ing lug c upon the motor B which has a pivot B! working ina 





socket on the carriage frame G. (Accepted January 25, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATOBS, &c. 


23,429. W.J. H. Fresen, Brussels, Belgium. Steam 
Governing and Reducing Valve. (4 Figs.] November 7, 
1898.—Steam pasees through the apparatus from the upper to 
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the lower orifice, and is somewhat reduced in pressure by a 








bo, be formed from a squirted thread of collodion or other car- 
‘aceous solution in which osmium compounds are suspended, 





The connection of the links D is effected so that the requisite 
movement of the said links can take place, and is shown as being 


rotary disc valve which can be adjusted from the exterior of the 
apparatus. 


In the centre of the rotary disc valve is a cylinder 
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open at both ends, and containing a piston which is adapted to 
move the balanced valve situa upon the lower portion of its 
spindle so as to throttle the steam outlet upon the occurrence of 
any difference of pressure in excess of the normal upon the 
opposite sides of the said disc valve. (Accepted January 25, 1899.) 


3852. H. M. Steele and J. R. Bird, Glasgow. Re- 
gulating Boiler Feed. [1 Fig.) February 16, 1898.—This 
invention provides an apparatus by means of which admission of 
feed water is so controlled as to insure the maintenauce of the de- 
sired water level within the boiler. The slide valve C is set so 
that when the float is immersed about half its depth iv the water 
and the water in the boiler is at normal level, both the ports 
thereof are closed off from communication with the boiler pressure. 





























When the water rises above this level, the float D rises also and 
opens the lower port, allowing steam pressure to be exerted on 
the water in the cylinder A, which in turn acts on the piston, thus 
closing and holding down the check valve B. When the water 
falls below the normal level, the float sinks with it, and while 
shutting off the boiler pressure from the cylinder A opens the 
upper or exhaust port. This allows the spring G to raise the 
piston A? and permits the check valve B to be raised by the feed 
water in the usual way. (Accepted January 25, 1899.) 


23,271. W.E.Heys,Manchester. (Schafer and Buden- 
burg, Buchau-bei-Magdeburg, Germany.) Steam Engine 
Governors. [3 Figs.] November 5, 1898.—The object of this 
invention is to allow of the better lubrication and more ready 














adjustment of the wearing parts of a steam engine combined 
governor and valve. The end of the vertical spindle bears 
adjustably in a bridge-piece B carried by an ye frame F which 
is attached upon the valve cover. (Accepted January 25, 1899.) 


630, J. Gilmour, Cathcart, Renfrewshire. Water- 
{4 Figs.) January 10, 1898.—This invention 
relates to water-tube boilers, in which the tubes are arranged in 
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without the necessity of drawing ti 


lever J being connected by a rod to the eccentric M raises the 
inking roller and presses it against the ink duct roller; and as 
the lever J moves backwards and forwards the stud K contacts 
with the lever D, and the pawl D! connected therewith engages 
with the ratchet B, which thus revolves the ink duct roller. 
When the lever D is | poy forward by cord N it frees th 

from contact with stu 

mains at rest. The wheel O fixed to the end of the printing cy- 
— Bye | with it a hag Benes at each stroke of the ma- 
. chine the on spring Q pu e disc wheel O down, and the 
sections which can be remeved for e944 or cleaning purposes | friction wheel 01 Saas wih the circular notch in’ the disc 
e fire or ‘tetting down the | wheel immediatel i 


attached to or made one with boxes or casings arranged between 
the shell of the combustion chamber and the shell of the boiler. 
These boxes or casings constitute water and (or) steam chests, 
and are removably fitted in place. Rings or casings which are 
secured steam and watertight between the inner and outer shells 
of the boiler form cavities for the reception of the chests, which 
are provided with cover plates removably bolted or otherwise 
secured in place, which have jointed to them pipe connections pro- 
vided with cut-off valves which communicate with the steam or 
water space of the boiler. (Accepted January 25, 1899.) 


MISCELLANEOUS. 


3562. H. Rauch, New York City, U.S.A. Cask 
Pitching Apparatus. [10 Figs.) February 12, 1898.—In 
this device pitch is forced by means of compressed air through a 
spraying nozzle over which the cask is placed, the nozzle 
entering through the bunghole of the cask through which 
any excess of pitch is free to flow back into the tank. The 
pipe carrying the nozzle is jointed and is provided with a 
spring and slide device which may act as a buffer to pre- 
vent the nozzle being damaged in the event of the casks being 
carelessly placed in position. The adjustable handles which serve 
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to regulate the supply of compressed air are so placed and ad- 
justed that a cask cannot be removed from the nozzle until the 
supply of compressed air has been cut off and the accumulated 
air within the pressure chamber discharged. A whistle serves to 
give warning of low pressure in the air pipe which might be 
caused by reason of an insufficiency of pitch in one or all of the 
pressure chambers allowing a free ge of p d air 
through the pressure tank and nozzle. In one arrangement a 
valve is provided to relieve the base of the tanks from pressure 
when the fire is first lit. (Accepted January 18, 1899.) 


20,988. J. C. Halligan and J. Ferguson, Brisbane, 
Queensland. Lithographic Machines. [6 Figs.) Oc- 
tober 5, 1898.—This invention relates to improvements to certain 
parts of lithographic machines, and consists in an arrangement of 
working the ink duct and bringing the same under the control of 
the operator at the front of the machine ; providing the printin 
roller witha disc, whereby the printing roller is always arres' 
at the same spot on each stroke of the machine ; and lengthening 
the damping roller lifter sufficiently for the lower end to work 
through a hole in the side frame of the machine, thus keeping it 
in a perpendicular position and preventing breakage. When the 
ink duct mechanism is in gear the inking roller falls on to the 
inking slab, as the same is propelled towards it, by sliding down 
the sloping end of lever J, and as the inking slab recedes the 
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e same 
K or lever J and the ink duct roller re- 


ly arrests it, insuring the printing cylinder 


13,335. F. Lengowski and F. Komnick, Elbing 
rmany. Butter Churns. [3 Figs.) June 15, 198” 
This invention is for the prevention of over-churning. The appa- 
ratus works as follows: The cylind vessel @ is filled with 
water, the piston is at its highest point, and the churning tub 
thereby not in gear. The churning tub now having been filled 
with cream, it is put in gear in the following manner: The latch 
t is pushed back ; cock 8 is opened, whereby the cylinder is cleared 
of water ; and the piston drops, and with it the belt fork 
which moves the belting from the loose pulley to the fixed pulley. 
The ‘‘ beaters” in the interior of the churning tub beat the cream 
so energetically that it is flung up to the funnel-shaped vessel, 
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The latter is open at the bottom, so that the cream, as long as it 
is still liquid, will continue to run out again. As soon, however, 
as the formation of butter commences, the particles of butter 
cling to it, and the weight of same weighs down the vessel of sheet 
metal to such an extent that it sinks, thereby drawiny with it the 
lever m and opening the cock J. Through the opened cock | 
water—or steam, as the case may be—enters under the piston b 
and forces it upwards, aud, being connected with the belt forks 
of the churn by the piston-rod, the belting is transferred from 
the fixed to the loose pulley. At this moment the latch ¢ drops 
automatically below the collar v1 on the piston-rod, and thus holds 
the latter. (Accepted January 25, 1899.) 


4798. W. P. Thempeen, London. (A. and E. de 
Cressonieres, Brussels, Belgium.) Sonp Manufacturing 
Machinery. [2 Figs.] February 26, 1898.—This machine is 
for kneading or compressing soap or the like into a roll or ex- 
tended column. The material to be kneaded is conveyed pro- 
miscuously into the hopper and falls directly on to the helix 
which tends to carry it towards the roller c, which latter, re- 
volving in an opposite direction compresses it and ‘piles it 
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between the spirals of the helix, the interstices of which thus 
convey the maximum of material which in front of the 
internal smooth face of the curved knife R, the full cutting edge 
of which latter scrapes off the soap adhering to the roller in such 
a way that the roller always acts in a clean or bare condition on 
the fresh material which is introduced into the re and 
which is constantly drawn between the spirals of the helix by the 
co-operation of the helix with the feed roller. (Accepted January 
25, 1899.) 


23,723. A. Goser, Iserlohn, Germany. Screw 

[3 Figs.) November 10, 1898.—The nut in which 
the fly spindle rotates is screwed upon its exterior, and is con- 
tained and is free to rotate within another nut; the pitch of the 
spindle screw being greater than that of the exterior of its nut, 
so that upon engaging either the spindle or its nut with the nut 








in which it rotates, the press may be used for purposes requiring 
dissimilar pressures. e fly spindle may be adapted to engage 
temporarily with its nut during ascent and descent, in which case 
momentum gained by its rapid descent and turning during > 
first portion of the stroke is available at the close thereof to de- 
liver a blow of great vigour. (Accepted January 25, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in Lo 
United States of America from 1847 to the present time, 4" 
reports of trials of patent law cases in the United States, =, 4 








steam. Straight water tubes are arranged 


at an incline, and at | stopping at the same spot at each . (Accepted 
their ends are expanded or otherwise secured in tube-plates 18, 1899) cet ica ane 
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2-in, Double Working Valve, Phosphor 2-in. Double Working Valve, Forged Steel, for 
Bronze, for 1500 Ib. per square inch. 2} tons per square inch. 










ANY VALVE ANY VALVE 
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4-in. Single Working, with Automatic Intensifying 
Valve, for 1000 Ib. and 3 tons per square inch. 
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pressure, single or double working, whether for 






two or more pressures, and give full particulars of 
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10 & 114, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 

Engineering Shops, Foundries, &c. Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 
— CORRESPONDENCE INVITED. — 








Telegraph Codes used:—A 1; ABC; The Engineering Telegraph Code; The Universal Mining Code; and our own Private Code. 





Monthly Prices Current of Engineering Material mailed free on application. 


JOHN BIRCH & CO., LIMITED] 


Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. ails and Rolling 
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a 
ELECTRIC CABS IN PARIS. 


Tue introduction of electric cabs by the Com- 
ie Générale des petites Voitures, upon the 
streets of Paris has followed with a prudent slow- 
ness, the somewhat costly experiment that has 
been tried on a comparatively large scale in Lon- 
don. It was not until the end of last year that a 
certain number of such vehicles were placed at the 
disposal of the public in Paris, and these entirely 
on trial; one cab, that had been constructed by the 
Compagnie Générale des Transports Automobiles, 
had previously been put on hire in order to obtain 
an expression of public opinion, as well as some 
information as to the ccst of working and main- 





about to enter on a very important enterprise, 
which shows that, at all events, in the opinion of 
their technical advisers, the problem of electric 
traction for street vehicles has been practically 
solved in France. What has contributed toa rapid 
progress towards a definitive end, is undoubtedly 
the competition mentioned above, and it will be 
interesting, before proceeding to describe the 
cabs of the Compagnie Générale, to say a few 
words about these highly interesting trials, and the 
results and data which they afforded. The compe- 
tition was organised by the Automobile Club of 
France, a body that has done more than any other 
to promote mechanical traction on common roads. 
The preliminary arrangements were very carefully 

















Fig.@ 


to complete nine runs of 60 kilometres, in the 
midst of the ordinary traffic of the city and 
in passing through streets; the course had 
been prescribed beforehand, and presented very 
varied conditions and difficulties. During the 
trials, the powers of the brakes, and of the 
motors, were tested on gradients as steep as 8.8 per 
cent., and these tests, repeated at the end of the 
trials, showed the effects which had been produced 
on the machinery during the run of 540 kilometres 
over the good and bad pavements of the Parisian 
streets. As a matter of course, the most careful 
measurements were made of the consumption of 
energy by the vehicles when running at different 
speeds and under varying conditions. 
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tenance under the trying conditions of public ser- 
vice. This particular vehicle had been entered as a 
competitor in the automobile cab competition held 
some time ago in France, and it had, moreover, been 
subjected to.a series of careful and severe tests. 
If successful it was to be the first of a series of 200 
electric cabs which were to be put upon the streets 
gradually. A short time after this vehicle had 
made its appearance, Mr. Jeantaud, the well- 
known builder of motor cars, sent out a cab of his 
own construction, which had also taken part in 
the competition above referred to.’ At about the 
Same time, one occasionally met, in different parts 
of Paris, experimental electrically - driven car- 
Tages belonging to the Compagnie Générale des 
petites Voitures de Paris, one of the most im- 
Portant cab companies of the capital. 


carried out, one of the leading objects in view being 
to test the motor cabs as far as possible under the 
same conditions as horse-drawn vehicles. With 
this object in view it was decided that the former 
must record a travel of about 60 kilometres a day. 
It was ascertained that the average Parisian fiacre 
runs 65 kilometres a day, of which 45 kilo- 
metres only is useful work ; this mileage is made 
up by about six fares taken up by the hour, and 
four by the course ; the rest of the distance is 
accounted for by going to the dépéts for change 
| of horses, or to client houses, &c. ; as a rule the 
| fiacre completes its 65 kilometres in 16 hours, 
whilst for the automobiles the daily hours of 
work were reduced to a minimum, by imposing 
a speed equal to that of a cab in ordinary ser- 





Of the twenty-one carriages that were entered, 
and of the fourteen which came up for trial, seven 
passed successfully through all the tests; it may 
be remarked here that among these seven, one only 
was not electrically driven, a coupé furnished with 
a vapour motor, and which had been constructed by 
the well-known builders, Messrs. Peugeot, to whom 
we have frequently referred when describing auto- 
mobile competitions. The somewhat surprising re- 
sult of six successfully-competing-electrically-driven 
cabs, justifies the remark we have made above, as to 
the invaluable work of the French Automobile Club 
in hastening the practical introduction of electricity 
as a@ means of traction upon the streets. : 

One of the serious drawbacks to electrically- 
driven vehicles is their considerable weight, which 
is inseparable from the use of accumulators. As 
an example, the coupé, driven by the Peugeot oil 
motor, only weighed 1360 kilogrammes (2998 Ib.), of 
which the engine and its accessories counted for 
64 kilogrammes. On the other hand, the electric 
coupé No. 13, on the Jenatzy system, weighed 
1880 kilogrammes, of which 540 went to the accu- 
mulators ; the Krieger cab No. 16 weighed 1850 
kilogrammes, including 450 for the accumulators ; 
and No.1, by the same builder, weighed 1640 kilo- 
grammes, with 450 for the accumulators. No. 23, 
the Jeantaud cab, had the same weight of 
‘accumulators, while the cab in running order 
| weighed 1660 kilogrammes. These weights were 
somewhat reduced in No. 25, where the accumula- 
tors only weighed 400 kilogrammes (882 lb.), and the 
vehicle complete, 1340 ; this was built by Mr. Jean-. 





This com-| vice during the whole distance of the daily 60 kilo- | taud, who was also responsible for No. 26, a still 


Pany having conducted its own. trials, is now|metres run. Each of the competing vehicles had! lighter carriage weighing in all 1090 kilogrammes, 
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of which 350 went to the batteries. Although a| this same grade, 17.88 kilometres was obtained. In 
little outside our subject, a few words may be said going up a hill with a 6 per cent. gradient the car- 
about the Peugeot cab. It was built to carry a use- | riage could be stopped in a distance of 2.35 metres, 
ful load of 210 kilogrammes; its speeds varied | and in descending the same slope 4.30 metres were 
between 14.4 and 17.5 kilometres an hour. As to | required. The consumption of power was carefully 
the actual cost of running per day on the mileage ascertained by the jury from results given by the 
mentioned above, it included, first, the consump-/ various runs. These results showed that the 
tion of 18.125 litres of spirit ; this corresponded to a consumption was equivalent to 214.15 watt-hours, 
total duty of 50 kilometres and .270 litre per kilo-| per kilometre (averaging the useful and empty 
metre, whilst the motor ran empty during 2} hours mileage), whilst the efticiency of. the accumu- 


| station recently installed for charging accumulators 
|for traction purposes ; but it is a price consider. 


ably less that is charged at any of the electric 
light stations of Paris. The cost of electrical 
energy is, therefore, 1.67 francs, to which has to 
be added .09 franc for lubricating oil. The cost 
of maintaining the accumulators is estimated at 
4 francs, which, judging from London experience, 
should be ample. Finally, the general expenses 
have to be added ; these, of course, are similar to 


at standing-places, at the rate of 1.450 litres per 
hour ; there must also be included the spirit con- 














lators was found to be 75 per cent. Taking | those for the oil motor already given ; 3.16 frances 
into consideration the lost and useful energy | for administration, accidents, and taxes ; .51 franc 
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sumed by the burners which remained lighted 
during five hours without doing useful work, as 
they could only be extinguished while the driver 
was at meals. This consumption of 18.125 litres 
represents in Paris a cost of 10.33 francs, petro- 
leum being subjected to enormous octroi duties, 
and therefore very expensive. To the foregoing ex- 
penditure has to be added 600 grammes of lubri- 
cating oil costing .54 franc. There are additional 
expenses relatively considerable, such as cost of 
administration ; accidents and damage ; taxes, rent, 
maintenance of dépéts ; drivers and cleaners ; main- 
tenance of material, of the carriage, of the motor, 
and especially of the pneumatic tyres. These 
various items represent a total of 16.38 francs per 
day, so that the 60 kilometres of travel made by this 
cab cannot be estimated at less than 26.97 francs ; 
this represents a cost of about 9d. per useful mile. 

These figures appear prohibitive, and it is not 
easy to understand how a constructor has had the 
courage to put recently on the streets of Paris 
motor cabs driven by petroleum engines, especially 
as the strict regulations under which these public 
vehicles are controlled, prevent higher fares being 
demanded than those which apply to the horse- 
propelled vehicle. 

We may now pass on to consider the electric cabs, 
the results obtained during the trials, and the general 
conclusions which may be deduced from them. 
Taking first the Jenatzy coupé No. 13 (Figs. land 2), 
which was one entered by the Société Générale des 
Transports Automobiles, and which is the vehicle 
to which we referred at the commencement of this 












































article as having been placed by that company in 
general circulation on the Paris streets. It was 





built for a useful load of 140 kilogrammes, and the 
ratio of this load tc the total weight is .0776. The| 
total length of the carriage is 2.80 metres ; its | 
width is 1.80 metres, and the distance between | 
the wheels (both the front and rear wheels are 
the same distance apart), is such as to allow 
it to travel on the tramway rails. The motor, 
placed in the box of the vehicle, where are also 
the speed-reduction gear, and the differential 
motion, is excited in series, and can develop from | 
4 to 5 horse-power, which may be increased 
on an emergency to 10 or 12. By the regulator 
two speeds can be o tained, one of 6 kilo- 
metres, the other of 12 kilometres, by grouping the 
batteries in quantity and in series; it is also 
possible to obtain speeds of 9 or 18 kilometres by 
means of special gearing. The two groups of 
batteries are formed each of 22 cells of the Fulmen 
B21 type. The general mean speed obtained was 
14.24 kilometres an hour; on an up grade of 8.2 
per cent. it was 7.90 kilometres (4.9 miles). 





Fic. 10. 


inseparable from the cab service during hours of | for rent ; 5.81 franes for drivers and cleaners, and5 
work, and which we have already enumerated, the | francs for the carriage, the motor, tyres, and gene’ 

total expense for a 60-kilometre run, representing | expenses. This represents a total of 14.48 francs, 
a day’s service with this vehicle, can be esti-| to which must be added the other expenses enu- 


hours for which the price of .12 franc may be/franes for the day, and to 6.96 pence per useful 





In running down a grade of 1 in 250, a maximum 
rate of 28.6 kilometres was recorded, and in mounting 


mated. In the first place there are 13.976 kilowatt- merated above, which brings the total to 20.24 
| 


taken, this being the current price of an electric! mile, the kilometres that are non-paying coming 
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———— 
to .25 penny each. We have given these figures in 
considerable detail because they will find an ap- 
plication when we come to the other vehicles. _ 
In the carriages now to be described, which 
are built by M. Jeantaud, only one motor is em- 
ployed, and the movement is transmitted to the 
driving wheels of the carriage by invariable gear- 
ing and chains, variation in the speed of the driv- 
ing wheels being obtained by a corresponding 
change of speed of the motor, Among these 
several vehicles may first be mentioned the 
Jeantaud cab, the design of which has been sug- 
gested by the hansom cab (Fig. 3). The driver 
has a seat behind as in the favourite London 
vehicle, but the carriage has four wheels ; above 
the front carriage is a spacious box containing the 
accumulators. The rear driving wheels support a 
load of 765 kilogrammes, of which from 100 to 140 
kilogrammes is useful weight, the ratio of this to the 
total being .10. The motor and the shaft of the dif- 
ferential gear are cased in ; the motor, which weighs 
150kilogrammes, hasadrumarmature with two poles ; 
it has two field windings, one in series, the other a 
shunt winding. The normal power is from 3.5 to 
4horse-power. By varying the current, speeds of 7, 
12,15,and 18 kilometres per hour can be maintained ; 
temporary resistances can be put in circuit by the 
pedal of the electric brake gear; this gives the 
intermediate speed. The 44 accumulators are of 
the Fulmen B 15 type. The genera] mean speed 
of the vehicle is 14.34 kilometres; with the 
batteries in series a gradient of .82 per cent. has 
been mounted at 9.9 kilometres and a gradient of 
lin 250 at aspeed of 17.88 ; on a 6 per cent. slope 
the carriage was stopped in a distance of 10.5 
metres. A full day’s work with this cab cost for 
current 1.16 francs, representing 9.741 kilowatt- 
hours ; lubrication cost .09 franc, and with the 
general ordinary expenses the total cost was 19.73 
francs or 6.8 pence per useful mile, and .19 penny 
for each idle kilometre. The second carriage 
built by M. Jeantaud and with a similar motor, 
was a small landau, a species of cowpé that could 
be opened (Figs. 4 and 5). Here the accumulators 
are installed, partly under the seat of the driver, 
and partly in a box at the back of the vehicle ; the 
rear wheels carry 855 kilogrammes, including 100 of 
the 140 kilogrammes of useful load ; the ratio of this 
tothe total weight is .084. The motor weighs190kilo- 
grammes, and can develop normally 5. horse-power ; 
the variations in speed are obtained in precisely 
thesame manner as in the cab. Each of the accumu- 
lator cells weighs 10.4 kilogrammes. The speeds 
obtained have been 8 kilometres up a slope of 
8.2 per cent., and 12.34 kilometres as an average. 
The carriage can be stopped in a distance of 12 
metres from a speed of 13.5 kilometres going down 
a6 percent. grade. The working expenses include 
13.36 kilowatt-hours or 1.60 francs. Adding the 
different items of cost as in the previous vehicles 
the total amounts to 20.17 francs per day, or 6.9 
pence per useful mile, and to .23 penny for each 
idle kilometre. : 
Of another class of vehicles, are the cabs fitted 
with two motors, one for each driving wheel, 
which is actuated from the motor by a fixed 
gearing, the variations in speed depending upon 
variations in velocity of the motor. There were 
three carriages of this class, differing only in 
the arrangement of the body; there was a coupé 
and a victoria large enough to carry three and even 
four passengers without luggage ; they were built 
to carry 210 kilogrammes, a weight often raised to 
280 kilogrammes. There was also a coupé to hold 
four passengers, and a reasonable amount of luggage, 
“ 10. useful weight of 400 kilogrammes (Figs. 6 
These three carriages were built by Messrs. 
Krieger and Company: . The 457 kilogrammes of 
accumulators (type Fulmen B 17) are divided 
between the seat of the driver and a box at the 
There are two motors each actuating one 
forward wheel, so that the fore carriage is the 
driving as well as the steering part of the vehicle ; 
they are mounted on vertical spindles and gear 
rect with the fore wheel, an arrangement which 
mplifies the transmission of power. These 
motors were built by the well-known firm of 
ee inay ; they have a nominal power of 
- ee horses, and weigh about 65 kilo mmes ; 
aife, are four-pole machines, the winding being 
- — for each group of poles; the ends of the 
aa Ings of the electromagnets are connected in 
batt & way as to vary the connections with the two 
eries of accumulators. The armature spindle 





carries a pinion, gearing direct on a spurwheel 
mounted on the boss of the wheel. The motors 
are mounted in series in such a way that each 
armature can run at a speed suitable to the resis- 
tance encountered by each wheel ; this condition is 
sufficiently fulfilled when the motors are running in 
parallel and no differential gear is required. Some 
means of regulation are, however, necessary to check 
any tendency on the part of the wheels to deviate 
from a straight course. An original device has 
been introduced to vary speeds without any shock 
to the vehicle ; at the commencement of the run the 
circuit is interrupted by means of a pedal ; a com- 
bination device introduced can vary the speeds from 
5 to 6 kilometres ; from 8 to 10; from 10 to 12; 
from 16 to 17 ; and from 20 up to 25; at this last 
speed the armature revolves at a rate of 2250 per 
minute. All these changes are effected by the 
different grouping of the batteries and the various 
methods of excitation. The motor is reversed 
to act as a brake (although there is a friction 
brake acting on the rear wheels). The ratio of 
useful total weight for the light coupé is 717; for 
the victoria .176; and for the heavy coupé .184. 
The respective speeds obtained have been 7.50 kilo- 
metres ; 7.40 kilometres ; and 6 kilometres ; on a 
rising gradient of 8.2 per cent., and the [general 
mean speeds were 14.80; 13.68; and 13.75 kilo- 
metres. In descending a grade of 6 per cent. all 
three vehicles were able to stop with the brake 
in lengths of from 4 to 5.50 metres. As for the 
actual cost of the day’s work, it may be remarked 
that the coupé absorbed 13.79 kilowatt hours; the 
victoria 14.41; and the large coupé 14.59. This 
represents in total cost 20.22 francs, 20.29 francs, 
and 20.26 francs respectively, or 6.94 pence, 6.90, 
and 6.96 pence per useful mile, and .25, .21, and 
.21 penny for each idle kilometre. 
(To be continued. ) 
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Traité Théorique et Pratique des Moteurs a Gaz et a 
Pétrole, et des Voitures Automobiles. Par AimE WITz. 
Vol. III. Paris: E. Bernard. 

Tus book, published a week or two ago, is on the 

same lines as the two volumes on gas and oil 

engines which have already appeared, and the same 
divisions of the subject have been adopted. Coming 
from so great an expert as Professor Witz, the best 

French authority on gas engines, it deserves 

special attention. Some of the engines in the book 

have already been mentioned, but the new Diesel 
oil motor, which Professor Witz has studied, is 
well described, with good drawings. According to 
the author, it forms a new departure in oil motors, 
and he classifies it in a separate type, as a “* com- 
bustion engine with compression.” He devotes 
much space to an exhaustive account of the manu- 
facture of poor or power gas, the principal types 
of gazogenes, and the utilisation of blast-furnace 
gases to drive engines. Perhaps the most interest- 
ing part of the book is the last chapter, occupying 
more than 100 pages, in which the application of 
oil engines to drive automobile carriages is de- 
scribed. These carriages are extensively used in 

France, much more than in England, and all the 

best types are here given in detail and illustrated. 

One section of this chapter is devoted to an in- 

teresting study of their.transmission gear, and 

various ingenious devices for regulating the speed 
of the carriages, and the same remark applies to oil 
motors on boats. 

The book consists of 600 pages and contains 214 
excellent drawings. It is well got up and printed, 
but the index leaves much’to be desired by an 
English reader. Unfortunately also, the author 
has adhered to the plan adopted in his former 
volumes, of printing each gas or oil engine trial, of 
which he gives a large number, by itself, instead of 
classifying them in Tables, where their compara- 
tive merits can be seen at a glance. This is the 
more to be regretted, as the author has himself 
made so many experiments on this type of engine, 
and is one of our best authorities on the subject. 


Handbook of Street Railroad Lccation. By Joun P. 
Brooks, Professor of Civil Engineering in the State 
College of Kentucky. New York: John Wiley and 
Son. London: Chapman and Hall. [Price 6s. 6d. net.] 

Tuts is a handbook of a size to conveniently 











carried in the pocket, and ‘‘ designed to present to 
the student and engineer that part of the subject 
which is to be performed by the civil rather than 
The. design is praise- 


the electrical engineer.” 





worthy, because the application of electricity to 
industrial purposes has suffered more from the lack 
of general engineering knowledge on the part of 
those entrusted with the work than, perhaps, from 
any other cause. In the early days an electrical 
engineer was a man who knew—for the period—a 
good deal about electricity, but nothing about 
engineering. Hence it was that there were 
found, embodied in the design of electrical 
machinery, some of the most unmechanical con- 
trivances that have appeared since engineering 
became a science, and many of which nearly 
worried the unfortunate persons who had to attend 
to them into their graves. Now that electricity is 
no longer the mystery it once was to the average 
mechanical engineer, we are getting past that 
era of helplessness, but with the advent of electrical 
traction which appears to be dawning, itis possible 
that the engineer of undertakings not of the first im- 
portance—a man who must necessarily understand 
electricity, but who may have a very elementary 
knowledge of other subjects—will often find himself 
perplexed by matters which would be simple enough 
were a little guidance given as to the way in which 


| general principles, common toall engineering science, 


were to be applied. The little book in question, 
consisting of about 150 pages will not make an ordi- 
nary electrical engineer into a civil engineer capable 
of designing and laying out permanent way, but the 
matter set forth seems to be well selected, and by 
the aid of mathematical knowledge and the mother 
wit which every engineer should possess, many 
difficult problems may be overcome by its aid. 
Naturally important undertakings must have special 
civil engineers for the work, but there will, with- 
out doubt, be commenced before long, numberless 
minor electrical tramways or railroads in the rural 
districts, for which the road bed will be of a simple 
and inexpensive type, and where economy will 
be a ruling factor, so that the engineer appointed, 
will have to do pretty well all the work himself. 

The first part of the work is devoted to trigono- 
metrical relations in connection with the laying 
out of curves, which occupies the first third of the 
book. ‘The second section deals with ‘‘ turn-outs 
and sidings,” the usual methods being given. The 
third chapter consists of directions as to construction 
in which the problems of location, transition curves, 
earthwork computation, estimate of cost, and 
superintendence of construction are discussed, or 
rather facts are given bearing on these matters. 
The work concludes with a series of Tables and 
formulee. 
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MESSRS. SCHNEIDER AND CO.’8 
WORKS AT CREUSOT.—No. XLV. 
ORDNANCE AND FortiFIcaTION DEPARTMENT— 

- (concluded). 

Electric Power and Light Station.—The central 
electric station (Fig. 414, page 237) for the artillery 
department is complete in itself, and contains the 
necessary engines .and dynamos for producing the 
required electric energy; it is. situated near the 





north shops. The total engine power available is 
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ad horse-power ; the electric energy is distributed | two tubular boilers with corrugated fireboxes; a 
Tha te a ; | third group is formed of two. multitubular boilers. 
9 kil ers are registered for a pressure of|The total grate area is 22.50 square metres 
vogrammes (128 lb. per square inch), and are | (242.19 sq. ft.); the total heating surface, 1000 


of two different types ; two groups consist each of | square metres (10,764.30 sq. ft.). The two groups 











provide sufticient steam for working under full load ; 
the third group is kept in reserve. The three steam 
engines are compound, and work under an initial 
pressure of 7 kilogrammes (99.5 lb. per square 
inch). Each one drives by means of a single belt, 
two direct current Thury generating dynamos 
built by Messrs. Schneider and Co. The steam 
engines are of two types, and are of the following 
principal dimensions : 

300 horse-power (two engines) : 


Diameter of small cylinders ... 450 m. = 17# in. 
1 large __,, 650 ,, = 258 ,, 

Stroke eh as 650 ,, = 258 ,, 

Revolutions per minute 165 

100 horse-power (one engine) : 

Diameter of small cylinders 280m. = 11 in 
29 large ” --. 420 9 ” 

Stroke ous aoe ad one: | OO gp SEER 

Revolutions per minute 270 


The current from each dynamo is 225 volts; the 
distribution is effected through three mains, and 
the two dynamos being connected to the driving 
pulley by two elastic clutches, are coupled in ten- 
sion, and give 450 volts on the two outside lines of 
the distribution. An electric regulator maintains 
the voltage constant, whatever be the output. The 
three groups of generating dynamos can be con- 
nected in multiple arc ; the 100 horse-power group, 
however, is more especially used for night service. 

The three mains are laid overhead, and consist 
of uninsulated cables ; they supply, direct, all the 
fixed motors that drive the transmission shafts of 
the north and south shops, and a few machine-tool 
motors ; they also supply the motors of all the 
overhead travellers, through branch conductors 
laid along the traveller tracks and joined to the 
distributing system of each traveller by means of 
brushes of the trolley type. Through bare wire 
conductors laid underground, they also furnish cur- 
rent to various portable electric motors, which are 
used for a variety of purposes in different parts of 
the gun-shops. 

The main transmission shafts of the north shops 
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are made in sections 5 metres (16 ft. 442 in.) long, 
and run in bearings on brackets placed 5 metres 
apart, fitted to the columns or the walls at a height 
of 3.20 metres (10 ft. 6 in.) above the floor; the 
shafts are also supported on light intermediate 
columns placed in the centre of the 10-metre space 
between each main column. The shafting in the 
south shops is also in lengths of 5 metres; it is 
carried in bearings on brackets bolted to the 
columns 3 metres above the floor; in these shops 
the columns are 5 metres apart, and the shafting, 
therefore, requires no intermediate supports. 

In the north shops the steel shafts are solid, and 
are fitted with cast-iron pulleys, while in the south 
shops the shafts are made hollow, and carry wood 
pulleys, in order to reduce the loss of power, in 
driving them, to a minimum. In the shops, the 
overhead motion of the machine tools is attached 
to the traveller girder. Fifty motors, varying in 
power from 1 to 60 horse-power, work the trans- 
mission shafts, the overhead travellers, and the 
isolated tools in both shops. The working current 
at the terminals of the motors is 210 volts. All 
the steam and electric motors in this department 
have been built by Messrs. Schneider and Co. We 
have already referred to the plant at Creusot for 
tempering large gun tubes (see ENGINEERING, 
vol. lxv., page 489). 

The north and south shops are each provided 
with a pit for shrinking on jackets and coils ; that 
in the north shop can take the longest guns made ; 
it is placed in the main west span, and is served by 
the 30-ton and the 60-ton overhead travellers. The 
pit in the south shops, at the north end of the fifth 
span, has been designed specially for dealing with 
field guns; it can, however, take guns 5 metres 
(16 ft. 4 in.) in length, and is served by a 6-ton 
overhead traveller. 

Jackets and coils are heated by means of gas 
blow-pipes of a special design; the operation is 
conducted slowly, the heat being always kept pro- 
portional to the expansion required ; the maximum, 
however, never reaches 400 deg. Cent. Special 
straight-edged plates, fitted with electric contacts, 
are used to ascertajn whether long jackets have 
bent or not under the process of expansion ; these 
plates are laid on three generating lines of the 
jacket and the result is recorded rapidly and accu- 
rately by bell signals, the circuit being completed 
between the electric contacts on the straight edges 
when the jacket has remained perfectly straight. A 
system of water jets completes the installation. 

Figs. 411 to 414 complete our series of illustra- 
tions of the interior of Messrs. Schneider and Co.’s 
gun factory at Creusot. 

The construction of artillery has, during recent 
years, taken new directions, the most important 
being that of quick-firing guns, especially of field 
guns ; this has been especially to the front of late, 
and has excited the keenest interest among rival 
manufacturers. Thus in Germany the competition 
between the firm Fried. Krupp with the Gruson 
Works resulted in their amalgamation; a similar 
combination was arranged by the fusion of the Arm- 
strong and Whitworth interests in this country. It 
was the same motive that led Messrs. Schneider 
and Co. to purchase the artillery department that 
belonged to the Société Anonyme des Forges et 
Chantiers de la Mediterranée, already referred to. 
The purchase was completed on January 28, 1897, 
and in uniting their artillery works, Messrs. 
Schneider and Co. now practically enjoy a mono- 
poly of gun construction in France. 

The two artillery works, those of Havre and 
those of Creusot, form at present a single depart- 
ment, and Mr. Canet, who was formerly manager 
of ordnance at the Forges et Chantiers, is, as 
already stated, now manager of ordnance at Messrs. 
Schneider and Co.’s works. 

The work of gun construction is divided between 
these two works, the geographical situation of 
which has permitted a main division to be estab- 
lished, Messrs. Schneider and Co., entrusting their 
Havre Works with the sonstruction of naval ord- 
nance and coast defence guns, while at their 
Creusot Works, field, siege, and garrison artillery 
are manufactured. 

There is, however, nothing absolute in this dis- 
tribution of orders, and the works help one another 
according to the orders they have each in progress. 
This is all the more easy as they both have been 
fully equipped with a view to the manufacture of 
every variety of artillery, from mountain and boat 
guns, to marine and coast defence guns of the 
largest calibre. 





PRESERVATIVE PAINTS FOR IRON 
CHEMICALLY CONSIDERED. 

Tue paints used for preserving iron surfaces from 
rust and corrosion are many and are very diverse 
in composition, more so, in fact, than paints used in 
house-painting, because many inventors of so-called 
preservative paints for iron imagine that they have 
only to compound various ingredients that will 
withstand atmospheric and aqueous influences to at 
once produce a perfect preservative material. Happy 
in their own conceit, these inventors mix together 
the most heterogeneous components, each one of 
which may in itself be harmless and inert towards 
iron, but when thus indiscriminately mixed together 
by the aid of some vehicle that will bind the whole 
with a suitable consistence, the resulting com- 
pound may be one which inherently possesses 
the seeds of future decomposition. On the other 
hand, those compounders of a preservative paint 
who discreetly select their materials, produce a 
compound, the ultimate or even approximate com- 
position of which it would be almost an impos- 
sibility to express in chemical language. We 
might even go further, and say that many com- 
pounders of common house-paints do not know 
anything about the chemistry of the paints they 
make. 

Now, a paint is as much a chemical compound as 
any mixture prepared by a dispensing chemist ; 
but owing to the many and varied ingredients used 
in its composition, it is not always possible to 
formulate the exact chemical nature of each paint. 
In some cases, however, a paint can be definitely 
defined as a chemical compound, and when such 
is known, a very good idea of the nature of 
analogous compounds can be formed. Thus, the 
chemical composition of a mixture of a pigment 
which is an oxide, with linseed oil, can be defined 
as a definite chemical compound, and even formu- 
lated by chemical equations. Now as the preser- 
vation of iron from oxidation, and consequent cor- 
rosion, by means of paint is generally attempted 
with red lead or red oxide of iron paint, it is a very 
simple matter to give a chemical explanation of the 
chemical reactions that occur when such paints as 
these two are used. But inasmuch as even these 
two paints are seldom simple mixtures of pigment 
and oil, but more frequently comprise ‘‘driers” and 
turpentine in addition, the chemical natures of such 
paints are still more complicated. 

It is our intention in the present article to explain 
the chemical nature and reaction of a simple red lead 
and red oxide of iron paint, so that the actual cause 
of incipient oxidation of the iron beneath the 
surface of such paint may be readily understood. 
For the purpose of clearly explaining the chemistry 
of such paint compounds, we will exclude the con- 
sideration of such additions as driers, the use of 
turpentine, resinates, oil, or turpentine ‘‘ substi- 
tutes,” and confine our attention to a mixture of 
pigment and linseed oil only. 

Such a simple compound as that just mentioned, 
i.e., the mixture of an oxide with linseed oil, is 
a soap, as much as is the compound produced 
by mixing an alkali with an oil or fat. The 
chemical term for a soap is an ‘‘ oleate,” therefore 
the mixture of pigment and oil is in chemical lan- 
guage an oleate of the metal of which its pigment 
isan oxide. Before a just conception of what a 
paint is, can be obtained, it is necessary to explain 
the various processes to which the oil vehicle has 
been subjected before incorporating the pigment 
with it. 

Conversion oF ‘“‘Raw” into ‘ Bortep” Om. 


The composition of linseed oil consists chiefly 
of three constituents, oleic, palmic, and stearic 
acids united to the hydrocarbon radicle glyceryl 
(C, H,;). Now this radicle, by combining with 
three molecules of hydroxyl (OH) is con- 
verted into glycerine (C,H; — (OH),. Thus 
glycerine is not formed out of the decomposition 
in the oil that is set up by boiling it. If lin- 
seed oil be heated alone for the same length of 
time and temperature that it is with lead salts, 
the glyceryl will not be eliminated, but other 
(acrid) bodies be formed. The most effective way 
of eliminating glycerine from the oil is by heating 
it with a lead salt, an oxide of a metal, or an alkali. 
When any one of these bodies are boiled with the 
raw oil, they supply the glyceryl with the neces- 
sary amount of hydroxyl, and thus bring about the 
production of the glycerine, and simultaneously the 
separation of the three fatty acids. 





By thus eliminating the glyceryl and converting 
the same into glycerine, the fatty acids are in 3 
suitable‘condition to become oxidised into bodieg 
which quickly dry into tough elastic skins, Ty 
produce. this oxidation of the fatty acids is the 
object of boiling the oil. Let us make a closer 
examination of the reactions that occur when raw 
oil is acted on by any of the bodies above men. 
tioned. The clearest explanation is afforded by the 
processes of saponification, or conversion of the oj] 
into soap by means of an alkali. The chemical 
formula of linolenic acid is 


HC,g Hog O. 
of linolic acid siti es 
; HCjs Hs O2 
of olein 
Cis Hy; O2 
C, Hs; { Cig Hy3 Oo 
Cig Hg3 O2 
or 
(C3 H; (Cig Hy Oo's). 


The chemical formula of soda lye (sodium hy. 

droxide) is 
Na OH. 

Now when an alkaline lye is mixed with an oil 
or fat of the fatty acid series, the oil or fat becomes 
separated into glycerine and fatty acids; the 
glycerine is set free while the fatty acids combine 
with the alkali to form asoap. The splitting up of 
an oil or fat into glycerine and fatty acids is 
termed ‘‘ saponification ;” the symbolical represen- 
tation of the reactions that occur is thus expressed ; 


Olein. Sodium Hydroxide, 
Cig Hyg Og 
C, H; Cig Hg3 O. + 3NaOH = 
18 Hyg Ov 


Sodium Oleate 
(a hard soap). 


‘6 5 + va : 5 
3 { \ 18 4233 Vo 


Glycerine. 


In the case of mixing pigments with oil and the 
saponification of the latter, an analogous reaction 
occurs, the pigment taking the place of the alkali. 
Consequently such a mixture of pigment and oil re- 
sults in the production of glycerine and an ‘‘oleate”; 
the metallic base of the pigment determines the 
nature of the oleate (namely, lead, iron, zinc, &c.). 
Now, in boiling raw oil with litharge, zinc oxide, 
manganese borate, &c., the resulting product is 
glycerine and an oleate. As the quantity used of 
the metallic salt, litharge, is never sufficient to con- 
vert all the oil into a semi-solid oleate, but simply 
sufficient to effect the decomposition of the oil and 
separation of glycerine, the boiled oil remains 4 
fluid instead of a semi-solid mass of soap, and the 
fluid mass will, on exposure to the air, dry at a 
much greater rate than raw oil will do. It is for 
this reason that boiled oil is used as a paint 
vehicle instead of raw oil, because as the glycerine 
has been separated during the boiling process, and 
the fatty acids also separated, the latter consti- 
tuents are in a condition to become further oxidised 
or completely converted into an oleate. 

According to the facts thus stated, the act of 
saponification is a very simple matter, but although 
the paint is an oleate or soap of a metal, the 
case is not always so simple as that due to the 
action of an alkali on anoil. For example, a lye 
made from sodium produces a hard soap or oleate ; 
while a lye made from potash produces a soft soap, 
but both soda and potash soaps are soluble in 
water. In the case of pigments being used in the 

roduction of oleates, the matter is not so simple, 
race the nature of the oleate produced varies 
with the metallic base of the pigment. Thus, in 
an oleate produced by the action of a lead pigment 
(such as white lead—which is a mixture of carbonate 
and hydrate of lead—yellow chromates of lead, &c.) 
the resulting oleate or soap (i.e., the paint) is a 
soft unctuous mass capable of being spread by 
means of a brush, and one which is partially soluble 
in water. Inthe case of a mixture of oxide of zine 
with an oil the oleate of zinc produced (i.¢., the 
zine white paint) is also a mixture capable of being 
spread with a brush, but it is not so unctuous as 
the lead paint, and is not soluble in water ;, mel 
over, when the layer of paint is dry it ba Fr 
tenaciously remain in the case of the i 

int, but in that of the zinc paint it will — 
ually crumble and fall off the surface on pie 
it is laid. So likewise with pigments of reed 
metallic bases, the paints produced will “ 
different characteristics, so much so that the 
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chemistry of paint can be only thoroughly investi- 
ted by considering each paint separately. 

To come back to the case of converting raw into 
poiled oil; besides the separation of the glycerine 
and partial oxidation of the fatty acids, what 
should be attempted is the elimination of the 
glycerine from the boiled oil, or else its absorption 
by the pigment with which the boiled oil is 
mixed. Now, the elimination of the glycerine is 
not easily effected, but its absorption is not so diffi- 
cult ; all pigments more or less absorb the glyce- 
rine, but those pigments which absorb the greatest 
quantity of the glycerine are red lead (red oxide of 
Jead) and red oxides of iron. It is for this reason 
that these two pigments make the best protective 

aints for iron, because, owing to the large amount 
of pure glycerine they absorb, the paint not only 
dries at a quick rate, but it is one which is less 
liable to set up corrosion of the iron. It is, in 
truth, the presence of glycerine, which is the chief 
cause of mischief in paint, particularly so in those 

aints which are to be used on iron surfaces. 

We will now consider the chemical and physical 
action of glycerine in paint. Before doing so, 
however, it should be mentioned that the above- 
named chemical reactions refer to the saponifica- 
tion of the oleic acid with the alkali: an analogous 
reaction occurs between the stearic and palmic acids, 
but the oxides so produced (stearate and palmitates) 
differ in some physical qualities from the oleate 
soap. Thus in the case of oleates produced by the 
action of lead salts, they are soluble in water, but 
the soaps produced by the saponification of the 
stearic acid by the action of lead salts are not 
soluble in that fluid, consequently we have in a 
paint a mixture of three different kinds of soaps. 
If other oils than linseed be used as the vehicle in 
which the pigment is ground, then the nature of 
the soap will also vary according to the nature of 
the fatty acid component of such oils. (We are 
not now considering the case of paraffin oils or 
similar hydrocarbon fluids. ) 

Now let us consider the 


CHEMICAL AND PHysicaL ACTION OF GLYCERINE 
IN A PAINT. 


In chemical language oils and fats are called 
glycerides, because they consist of a combination 
of certain acid bodies, the fatty acid with a base 
glyceryl. This body is a tribasic compound, that is, 
it requires three equivalents of a monobasic body to 
become completely united therein. 

For example, the composition of glyceryl is 

C, H;(atribasic body), 
and that of oleic acid is 
C3 Hy; O2 (a monobasic body); 


therefore to form olive oil (which is a combination 
of oleic acid with glyceryl), one equivalent of the 
radicle glyceryl and three equivalents of the fatty 
(oleic) acid are required thus : 
Ce ites O 
co Gs Hy3 Os 
18 33 2 
Now if such oil unites with a substance which 
will supply three equivalents of hydroxyl (O H) 
the oleic acid is displaced and the hydroxy] unites 
with the glyceryl to form glycerine 


OH 
CH} OH 
OH 


glycerine is chemically called glycerol, because it is 
allied to alcohol in many of its reactions. Thus it 
will be seen that glycerine does not exist already 
in an oil or fat, but is eliminated as the result 
of a decomposition of the oil or fat, and 
the body which supplies the hydroxyl. The 
most suitable substances for supplying the neces- 
sary hydroxyl are caustic soda or potash (i.e., 
sodium or potassium hydroxide Na O H, K O H, 
calcium hydroxide, slaked lime Ca H, O,\, lead 
oxide, Pb O, the oxides of iron, Fe, OU, &e. 
Inall such cases the glyceryl of the fat or oil is 
split off and formed into glycerine, while the fatty 
acids combine with the metallic base to form a soap. 
Now, as an action similar to the above saponifica- 
tion takes place when a pigment, such as lead or 
iron oxide, is ground up in oil, we draw the inevi- 
table conclusion that what we in common parlance 
call a paint, is in chemical language called a soap 
id an oleate, stearate, &c.). The soaps that are 
ormed by the alkaline oxides (sodium, barium, 
strontiums, and magnesiuin) by lead, iron, copper, 
and the metals generally, are insoluble in water ; 





but all soaps formed by the alkali metals (potassium, 
sodium, lithium) are soluble in water. Owing to the 
complex composition of some of the bodies used as 
pigments, the soaps they produce are not always 
absolutely insoluble in water; for example, the 
soap produced by the saponification of a pigment 
possessing a lead base is seldom absolutely in- 
soluble in water, red lead being the only excep- 
tion. Hence lead paints are not to be recom- 
mended when imperviousness to water is desired. 
Why some soaps are soluble, and others insoluble 
in water, is because the glycerine that has been 
eliminated from the oil or fat is not in every case 
completely absorbed by the newly formed com- 
pound, the soap, but remains as a free agent to 
work mischief. The characteristics of glycerine are 
these : 

It is a water-white viscous liquid, specific gravity 
(when pure) 1.2665, has a very great affinity for 
water, possesses a sweet taste, mixes with water in 
all proportions. 

It is soluble in alcohol, slightly soluble in ether. 

It is insoluble in chloroform. 

It is insoluble in benzine. 

It is insoluble in petroleum spirits and oils (a mix- 
ture of equal parts of chloroform and alcohol will, 
however, dissolve it). 

It is a very powerful solvent of salts. 

It possesses basic properties. 

In its chemical reactions it belongs to the 
alcohol group of organic compounds. 

With the monobasic acids, such as hydrochloric 
acid, oleic, and stearic acid, glycerine is capable of 
forming compounds containing one, two, or three 
equivalents of the acids ; hence glycerine must be 
a tribasic alcohol containing three equivalents of 
the radicle hydroxyl (OH), and therefore having 
the formula 


OH 
C; H; { OH 
OH 


which is essentially the hydroxide of the radicle 
hydroxyl and the normal combination of glycerine 
with an acid radicle. 

The reactions of glycerine with various other 
bodies is very diverse ; thus, nitric acid acts on it 
very energetically, forming a variety of products— 
nitroglycerine, oxalic and glyceric acids, &c.—and 
when heated with permanganate of potash in the 
presence of caustic potash ; glycerine is converted 
into oxalic acid and carbonicacid. When glycerine is 
heated with organic acids combination takes place, 
and ethers are formed known as glycerides, and 
these have the special termination ‘‘ in,” as acetin, 
olein, stearin, and palmitin; with the prefixes 
‘‘mono,” ‘‘di,” and ‘‘tri,” to show how many 
equivalents of the acid are combined, with one 
equivalent of the base. 

In physical characteristics glycerine is absorbed 
by, but actual combination does not take place 
in, soaps formed by the saponification by oil and 
fats with the alkali metals. But in the case of other 
soaps, those formed by the action of metallic salts 
on fats, or oils, the glycerine exists, more or less, 
in a free state. Now, it is this free glycerine 
that is the cause of all the mischief of a paint 
being not permanent, in which way we will now 
consider 


Tue MIscHIEF OF GLYCERINE IN A Paint. 


Let us look upon our typical paint as consisting 
solely of the saponified mass brought about by the 
union of the pigment with the fatty acids of the 
oil, together with the glycerine that has been 
formed, and is intermingled with the soap, 1.e., 
paint, mass. 

In the first place, glycerine, owing to its great 
affinity for water, prevents the complete hardening 
of the paint, because it retards the mass from absorb- 
ing oxygen, whereby it would become hard and dry; 
the soapy mass, in fact, becomes a mixture of liquid 
paint, glycerine, and water, and as the glycerine is 
continually imbibing water from the air or any other 
source obtainable, the paint will be left in a per- 
petual semi-fluid state. This, of course, is a theo- 
retical case. As a matter of fact, the paint mass 
will eventually dry, as it is in such a large propor- 
tion compared with the amount of glycerine pre- 
sent, but what must be emphasised is the fact 
that the presence of free glycerine in a paint 
retards the drying. In some paints the free gly- 
cerine is absorbed to a large extent; for example, in 
red lead paint the free glycerine is absorbed to the 
extent of seven-eighths, and in red oxide of iron it 





is absorbed to the extent of six-eighths. In no 





paint, however, is it completely absorbed, hence 
special substances must be added for the purpose 
of absorbing the glycerine. 

The compounds known as ‘‘driers” or ‘‘siccatifs”’ 
which are added to paints for the express purpose 
of quickening the drying or hardening process, 
absorb the pure glycerine. As a matter of fact, 
these ‘‘driers” are more often than not, com- 
pounds, which also, by decomposition, eliminate 
glycerine, particularly so those driers which are made 
by boiling litharge with linseed oil. Those driers, 
which are compounds of manganese salts, or else 
resinates, are the most perfect compounds for ab- 
sorbing—and, therefore, preventing mischief arising 
from—the glycerine. 

We have found that one of the best absor- 
bants of free glycerine in a paint, is the incor- 
poration of a spirit varnish with the oil vehicle, 
or else the grinding up of the pigment in an oleo- 
resinous vehicle; in the latter case the resinous 
vehicle dries so quickly that the paint compound 
has not the requisite time for the incipient elimina- 
tion of the glycerine out of the oil vehicle. The 
presence of glycerine in a paint is productive of 
rust or oxidation of the iron surface on which such 
paint is spread. Now it is erroneous to suppose 
that the oil in a paint is proof against the percola- 
tion of water through the skin of drying oil, but, as 
a matter of fact, the oil in a paint, as it dries up 
into a skin of dry oil, will permit water to perco- 
late through to the pigment particles beneath. 

This non-impermeableness of the oil in a paint 
is simply due to the presence of the free glycerine; 
the particles of this free- glycerine lie conter- 
minous with the particles of pigment compound, 
and consequently the skin of oil as it dries is 
pierced by a series of fine holes where the gly- 
cerine particles have been. On washing the sur- 
face of the paint or exposing it to the air, as 
the skin of oil continues its drying process, it 
contracts on itself, just like a stretched piece of 
india-rubber contracts when the stretching force 
is removed, and as this contraction proceeds, the 
holes above mentioned become larger, and thin 
‘* pinholes” occur in the surface of the paint, 
through which water can percolate to reach the 
surface on which the paint is spread. By this 
means water has a oa access to the surface of 
the iron, and thus sets up rusting. 

Again, glycerine is a body which is soluble in 
oil as well as water, and therefore an oil in which 
such a moisture-loving body as glycerine is pre- 
sent, cannot possibly be proof again the absorp- 
tion of water. 

The fact has already been mentioned that glyce- 
rine very readily combines with other bodies, and 
forms salts (a salt is a combination occuring between 
a basic body and an acid one), also that glycerine 
readily dissolves salts of various kinds. Consequently 
it is easy to conceive what mishief free glycerine 
can and does exert in a painting compound. As 
the incipient combination of the pigment with the 
fatty oil acids proceeds, the glycerine which is elimi- 
nated by such combination, is ready and trying to 
combine with any acid body that is also produced 
during the combination, with the consequence 
that there occur in a paint incipient, unexpected, 
and destructive changes which it is almost im- 
possible to conceive beforehand. 

The inference is that ne paint in which free 
glycerine is present is safe to use on a metallic 
surface, and the corollary is that the free glycerine 
which is inseparable from a paint compound should 
be neutralised by absorption, or else eliminated 
from the paint mixture. The latter remedy is 
almost impossible in a paint compound ; it does 
not so readily yield up its glycerine as does 
a laundry soap, therefore the paint compounder ' 
should turn his attention to the other remedy, 
viz., the incorporation of some material which 
will absorb the free glycerine and cause it 
to become incorporated in the paint mixture. 
Such compounds as resinates, and oleo spirit var- 
nishes, red lead, and red oxide of iron, are the 
best to use, their merits being respectively in the 
order in which they are mentioned. A suggestion 
has been made that gelatine should be incorporated 
with the oil in sheets; but this is one which we 
cannot endorse, as gelatine is a substance very easily 
decomposed, and therefore might be positively in- - 
jurious. There is no reason, however, why gelatine 
should. not be utilised as a means of absorbing free 
glycerine from the paint. Thus, when the paint 
has been made. several- weeks, first moisten this- 





gelatine with a very little water, just sufficient 
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to soften the gelatine, and then immerse these 
strips or sheets of gelatine in the paint for a few 
hours, or longer. Theoretically they should 
imbibe any free glycerine that is in the paint; 
but how much of the total quantity of glycerine 
they present it is impossible to say. 

Apart from the oxidation of the iron that is set 
up by free glycerine in paint, that body is also the 
cause of the paint forming blisters and peeling off ; 
thus, as the glycerine in the paint will be continu- 
ally absorbing moisture, and as, at the same time, 
the exterior surface of the paint will be harden- 
ing and drying, the glycerine and water cannot 
escape through the exterior surface of the paint, 
and they will be driven by alterations of tempera- 
ture to the posterior surface (to that portion of 
the paint, in fact, which is still soft). Conse- 
quently, as the absorption of water will be con- 
tinually proceeding, the accumulation of this water 
under the paint will be so large as to eventually 
push up the coat of paint in places in the form of 
blisters. If sucha blister be pricked the exudation 
of a watery fluid will be noticed therefrom. 

The consequence of this is that when the coat 
of paint has become fairly hardened throughout, 
that portion which has been pushed up from 
the metallic surface on which it was laid, will 
have become brittle and will be easily detached 
or fall away—scale off, in fact, by the slightést 
touch or jar imparted to the paint. At the same 
time, while the skin of paint has been hardening, 
the glycerine and water which have caused the 
blister will have corroded the iron surface and pro- 
duced a little heap of iron rust, this action going 
on until all the glycerine and water has combined 
with metallic iron to form oxide and hydrate of 
the latter. Now, whenever a process of rusting is 
started it will proceed imperceptibly by catalytic 
action of the oxygen in the oxide already formed, 
until the metal will be corroded or eaten away to 
rust. Thus we can conceive how insiduously the 
glycerine is destroying the iron which it is the pur- 
pose of the paint to protect. There are many 
other reactions occurring in paint that render it 
non-permanent, but the chief of them all is that 
concerning the behaviour of glycerine in a paint, 
an effect which, strange to say, paint users and 
makers appear to have overlooked. 





GREAT CENTRAL RAILWAY. 
(Continued from page 209.) 

As promised in the immediately preceding article 
we now give, on our two-page plate, detailed views 
of the steelwork in the booking-hall block of the 
Marylebone Station Buildings. These details are 
interesting from several points of view. The roof has 
been designed so that it may be raised and another 
storey added to the building at some future date, 
while the arrangement is somewhat complicated in 
the central portion, owing to architectural features, * 
and the necessity of utilising every possible space. 
The details, too, are not without importance, from 
the fact that they show the engineers’ method of 
dealing with a section of structural work usually 
undertaken by architects, and one point of difference 
may be instanced. It may be remembered that in 
the case of a building which recently collapsed 
in the west-end of London, attention was drawn 
to the circumstance that there had been insufli- 
ciency of bearing upon the brickwork for the 
various girders and joists carrying the floors. 
Indeed the collapse was said to be largely due to 
this. It is too frequently the practice to place the 
ends of the main girders directly on to the walls, 
without any provision for distributing the weight 
carried over a sufficient area of brickwork, thereby 
causing a heavy concentrated load to bear upon the 
walls, with unsatisfactory results, which discover 
themselves in cracks and strains in the building. It 
will be observed from several of the figures on the 
two-page plate, that in the case of the roof of the 
Marylebone Station Buildings, and, indeed, this 
holds good throughout the works, that the ends of 
the main girders are borne on special beams, all 
calculated to limit the weight per square foot of 
brickwork. This, it may be said generally, was 
limited to a maximum of 10 tons per square foot 
on blue brick, while in the case of walls of ordinary 
brickwork, and where the thickness was less than 
18 in., the load was reduced to 5 tons. 











* General sections were given on the two-page plate 
issued with last week’s ENGINEERING. 
ante.) 


(See page 208 








The pitch of the roof is comparatively steep, 
being 1} to 1 (Fig. 20), which not only improves 
the appearance, but provides more internal accom- 
modation. The roof principal carries, in addi- 
tion to a turret weighing 10 tons, two floors, 
which is, perhaps, better seen from the drawings 
given on the two-page plate of last week’s issue 
(page 208, ante). The roof of the central portion, 
with which we are dealing, consists of two front 
and two back gables, united by a transverse ridge, 
Fig. 20 is a half-section through the ridge, and 
Fig. 32 a half-section through the gable, while the 
plan is shown in Figs. 16 to 19. The lower of the two 
floors is carried on the tie-beam of the principal, 
which is built in the form of a girder. The roof 
principal is a framed structure with a main rafter 
of T-section (Figs. 30 and 31), having struts and 
ties of flat bars and tees, with double butt connec- 
tions riveted together. The central portion of the 
principal is kept clear for a width of 17 ft. and a 
height of 10 ft. 9 in., as shown in Fig. 20, for 
room space. All the purlins are composed of steel 
joists. The covering is of boarding and green 
slates. 

Fig. 19 shows the plan of the first floor, and the 
girders are illustrated by Figs. 36 to 38 and Fig. 46. 
The plan of the second floor is shown in Fig. 17, 
and the girders in Figs. 25, 26, and 46.. The plan 
of the third floor, which is carried on the prin- 
cipals, is shown in Fig. 16, and the girders 
in Figs. 23 and 24; while the fourth floor is in 
the roof principals, Figs. 20 to 22 being details 
and Fig. 18 a plan. The floors, which are 
shown in detail, are composed throughout of 
steel joists, 8 in. by 4 in., weighing 19 lb. to 
the lineal foot (Figs. 16 to 19), and they are fixed 
at 3ft. centre to centre, the space between being 
filled with coke breeze and cement 10 in. deep, 
of a strength of 4 to 1, which is found to 
weigh about 72 lb. per cubic foot, equivalent 
to a dead load of 701b. per square foot on the 
floor area. The floors, it may here be stated, 
are designed to carry a live load of 100 Ib. 
per square foot, except in the case of the 
booking-hall floor, where the load is 120 1b., and 
in the left luggage and parcels office, where a 
total load of 3 cwt. per square foot has been pro- 
vided for, the joists in this case being spaced at 
2 ft. 6in. centres. There are two columns which 
support the main north wall of the building, 
where the ticket-office precludes the wall being 
continuous on the ground floor, and these columns 
(Figs. 39 to 42) are composed of steel joists and 
plates riveted together with a strong capital of 
similar construction attached to the shaft of the 
column, with efficient brackets. The base of the 
column has massive cast-iron sockets giving ample 
bearing area. These columns are carried on brick- 
work pillars reaching down through the basement. 

The total amount of steelwork in the station 
buildings is 432 tons, of which 171 tons is in floor- 
ing joists. The area occupied by the buildings is 
19,540 square feet, with a cubic area of 1,030,000 
cubic feet. The sub-contractors for the steelwork 
were Messrs. E. C. and J. Keay, Limited, Bir- 
mingham. 

We come now to the roof of the station proper, 
and before going further it may be well to state 
that the whole of the designs of steelwork for the 
stations, roofs, bridges, and other works on the 
Southern and Metropolitan divisions have been 
carried out under the direction of Mr. G. A. Hob- 
son, M. Inst. C.E., of Sir Douglas Fox’s firm, while 
Mr. H. W. Braddock, has had charge of the archi- 
tectural work. The station roof may be divided 
into two portions, both of which are shown in the 
general drawings reproduced on page 240, and it 
may be interesting to quote from the specification 
a few clauses on the steelwork of this roof. 


Roor OvER TERMINAL PASSENGER STATION. 

Quality of Steel.—The columns, girders, principals, and 
purlins, shall be of the best quality and workmanship, 
and constructed entirely of rolled mild steel made by 
open-hearth process capable of sustaining an ultimate 
tensile strain of not less than 27 tons and not more than 
32 tons per square inch of sectional area. The elongation 
before fracture shall be not less than 20 per cent. in a 
length of 8 in., and it must show at the point of fracture 
a contraction of from 45 to 55 per cent. of the original 
area. Strips cut lengthwise or crosswise, 14 in. wide, 
heated uniformly to a low cherry red, and cooled in water 
to 82 deg. Fahr., must stand bending double in a press 
to a curveof which the inner radius is 14 times the thickness 
of the steel tested, without showing any signs of fracture. 
All rivets and bolts are to be of steel capable of resisting 
before fracture a tensile strain of not less than 26 tons, 
and not more than 30 tons per square inch of section, and 








must bend double cold on a radius of half the diameter 
of the test-piece, and when hot must close double without 
showing any signs of cracking or splitting. All stee] 
shall be of approved British manufacture, homogeneous 
in character, free from scales, cracks, slag, blisters 
ragged edges, and all other internal or external defects, 
and of such ductile quality as will not crack nor split 
with any punching, bending, or riveting to which it may 
be subjected. Any samples of steel showing signs of 
hardness or brittleness will render the whole of the 
material made from that charge liable to rejection. The 
contractor shall, at his own cost, carry out all such 
mechanical and forge tests as the engineers may direct, 

Testing Steel.—The tests, which must represent each 
charge, may be made at the works of the steelmaker or 
at the contractor’s establishment, provided suitable appli. 
ances, in the opinion of the engineers, are available 
Should the steel fail to stand the tests, the engineers may 
reject the bulk and require the contractor to obtain it 
from other British makers to be approved by the engi. 
neers. 

Planing.—All plates, bars, angles, tees, and joists sh 
be of the sizes shown on the drawing. The sides a 
ends of all pe the ends of all bars, angles, tees, and 
joists shall laned. The sides of bars exceeding 1 ft, 
in width shall be planed. All butt joints shall be true 
and close throughout the whole surface of contact. 

The work shall be prepared and the rivet holes marked 
from proper templates, so as to insure a uniform width of 
omy in the flanges and accurate correspondence of rivet 

oles through the several thicknesses. When required, 
holes are to be rimered out ; the use of a drifting tool wil] 
not be allowed. 

Punching, Drilling, and Riveting.—The rivet holes are 
to be punched 3 in. smaller than the diameter of the 
rivets, and afterwards drilled to the full size. The rivets 
must be made to fill the holes, be thoroughly heated from 
head to point, and be riveted by hydraulic machines, All 
riveting possible is to be carried out at the manufacturer’s 
works. Any riveting done by hand on the ground must 
be well and soundly hammered up, so as to completely fill 
the holes. The snap must not cut into the plates. All 
rivet heads must be of proper size and shall truly bed on 
the plates, their centres er gaerige: with the centre of the 
rivet. Rivets shall be cut out whenever required by the 
engineers or their inspector, and all loose and imperfect 
rivets must also be cut out and replaced at the cost of the 
contractor. 

Columns. — The ends of the plates and channels 
are to be accurately machined so as to make perfect 
butt joints. The joint between the baseplate and the 
shaft of the column is to be planed or turned all 
over, so that the whole section of the plates and 
channels shall be in contact with the upper surface of 
the base, and so that the base shall be perfectly square 
with the vertical axis of the column. S erecting the 
columns ample stays and guys are to be employed, and 
the greatest care must be taken to set the bases perfectly 
level on their foundations. When level, all spaces be- 
tween the underside of the base and the concrete founda- 
tion are to be thoroughly filled with strong Portland 
cement grout. 

The interior of each column when completed and 
erected is to be filled with cement concrete, composed of 
seven parts of sand and fine gravel to one of Portland 
cement, and each column shoe with cement concrete 
composed of five parts of sand and fine gravel to one of 
Portland cement. 

Girders.—The girders are to be drawn out full size, 
built in true line and square. The ends of all lattice 
bars are to be neatly finished. The curved lower flanges 
are to be carefully executed. The rivet heads are to be 
countersunk under the bearings of all girders and 
wherever else necessary. Holes and bolts for bolting 
the girders to columns are to be provided. 

Principals and Purlins.—The principals are to be 
drawn out full size, and holes marked and drilled from 
iron templates, so as to insure accurate correspondence 
of holes through the several thicknesses and duplication 
of parts. The shoes are to be flanged in dies by hydraulic 

ressure. No shoes showing signs of fracture after being 

anged will be accepted. The purlins are generally to 
be in lengths equal to three bays of the roof, and are to 
break joint with one another. 

Cast Iron and Castings.—The cast iron to be of the 
best grey metal. No casting shall be made from any 
pattern until it has been submitted for approval; the 
castings must be clean and neat, free from honeycom 
cinder, cracks, cold shuts, or other defects. The surfaces 
shall be smooth and thoroughly cleaned from sand and 
grit. The bolt-holes, where allowed to be cast in, shall 
not exceed the diameter of the bolt by more than jy in. | 

Bolts.—All bolts and nuts are to be of Whitworth’s 
standard, and shall have clean-cut threads, and be pro- 
vided with washers. The heads shall be formed out of 
the solid, and not welded on. : 

Painting.—The whole of the steel and cast ironwork 
shall, before it is put together, be well scraped an 
cleaned with wire brushes, and the whole of the surfaces 
in contact shall afterwards and before they are pla 
together receive one coat of pure red-lead paint mix 
with pure raw linseed oil. The outside surface shall then 
receive one coat of the same paint, and after the steel an 
ironwork is in place the st of it shall receive two 
coats of Torbay or other approved paint, each age 
vary in colour, and to be left of an approved colour. NO 
painting to be done on wet or dirty surfaces, nor during 
frosty weather. : 

The interior of the columns to be carefully painted. 

Weight.—The weight of the steelwork shall be ascer- 
tained by measurement and calculation from the a 
ings, and be taken at 40.8 Ib. per superficial foot per inc 
in thickness, with 4 per cent. added for rivets and waste 
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The cast iron shall be assumed to weigh 450 lb. per cubic 
‘oot 
’ The promenade or circulating area runs parallel 
with the main buildings, and is 100 ft. wide, while 
the platforms and railway lines into the station run 
at right angles to it, as shown on the general plan, 
Fig. 47, page 240. There is a longitudinal section 
through the roof of the promenade (Fig. 50), a cross- 
section through the promenade, which, being ex- 
tended, includes a longitudinal section of the roof 
over the platforms (Fig. 48), and also a cross-sec- 
tion through the roof over the platforms (Figs. 49). 
Details of the station boundary walls are shown in 
Figs. 52 to 57. It will be noticed by a study of the 
general drawings reproduced that the design is of a 
strictly utilitarian character—no attempt has been 
made at highly ornamental work or at ambitious 
magnificence. The work has obviously been de- 
signed to fulfil its definite purpose, and no more ; 
durability, stability, and economy being aimed at. 
A further object in view was to obtain as much 
light and ventilation as possible, compatible with 
the comfort of the passengers and staff. The 
accomplishment of the former aim is shown by the 
fact that the whole of the promenade roof and 77 
per cent. of the platform roof is of glass, whereas 
the Liverpool-street Station new roof has only 60 
per cent., the Broad-street Station roof 55 per cent., 
those at St. Pancras and Charing Cross 50 per 
cent., and that of the Brighton Company at Vic- 
toria-street 34 per cent. Again, although large 
spans and consequently great cost of structure have 
been avoided, the supports necessary for the roof 
practically offer no inconvenience to traffic. 

The promenade roof covers an area of 310 ft. by 
100 ft. wide, and is supported on columns at wide 
intervals, as shown on the plan and sections 
(Figs. 47, 48, and 50). Girders attached to the 
columns and supported at their ends on the north 
wall of the station buildings extend across. the 
100 ft. of the width, and on these rest the roof 
principals, which are thus of the comparatively 
short span of 20ft., forming a roof of the ridge and 
furrowtype. The platform roof, on the other hand, 
as shown in Fig. 49, is of three spans, two of 
50 ft. 43 in. and one of 40 ft. 9% in., the principals 
resting on longitudinal girders attached to the 
columns (Fig. 48). A lean-to roof cantilevered to 
the columns has been made on the west side of the 
present structure (Fig. 49), but this is only tem- 
porary, and will be removed when the other nine 
lines are formed, as shown on the plan (Fig. 47) 
and then the extension of the roof will be uniform 
with the larger spans now constructed. 

Turning now to details, we will confine ourselves 
to the promenade, of ~which detailed drawings are 
given on pages 241 and 248, and defer our de- 
scription of the platform roof. The columns sup- 
porting the promenade roof are illustrated on page 
241 (Figs. 58 to 61). The shaft of each column is 
built up of steel channels and plates of box section 
riveted together, and is inserted in a cast-iron base 
secured to a concrete foundation, the interior of the 
base being filled with 5 to 1 cement concrete. The 
recesses on each side of the column formed by the in- 
side of the channel bars is utilised for the passage of 
a cast-iron down pipe of rectangular section. The 
down pipe passes through the base with a quarter 
bend at the bottom, issuing into a surface box with a 
hinged cover to afford convenient access for cleaning 
out. To the upper part of the shaft of the column 
is attached the girders for supporting the roof 
principals, the method of attachment occurring 
on the four sides of each column, as shown. 
This gives a thoroughly efficient mode of con- 
struction, the insertion of the down pipe through 
the girder being ingeniously arranged. The main 
girders are shown on pages 241 and 248. These 
are of the lattice type with a horizontal mem- 
ber and a curved lower flange, this latter form 
being introduced to improve the appearance and 
to lighten the general character of the structure 
without complicating details. They are built of 
ordinary sections of steel, thoroughly riveted to- 
gether, and form a very rigid structure. 

The girders, the details of which are given on page 
241, are for 40-ft. spans. Figs. 69, 72, and 73, pages 
241 and 248, show the structure of the 20-ft. spans. 

ese run at right angles to the main building, 
there being two 40-ft. and one 20-ft. in the width 
of 100 ft., the latter being close to the buildings, 
one end butting on, but being independent of the 
a to allow of free expansion and contraction of 
the roof (Fig. 48). The girders that run parallel to 

€ main wall of the station buildings are shown 





in detail on page 248 (Figs. 70, 71, 74, and 75). 
The lengths of these vary, and are determined 
by the widths of the platforms and the space 
occupied by the rails. As shown on the plan, 
the maximum is 50 ft. 44 in., with shorter spans 
at the extreme ends. The roof principals are 
shown in detail on page 248 (Figs. 76 to 81). 
These are of a uniform span of 20 ft., and are 
of the simplest possible character. The purlins 
are steel joists, with the ridge base of bulb 
steel. No woodwork is employed with the ex- 
ception of small packing pieces for the attachment 
of the glazing bars. All the gutters are of cast 
iron of substantial thickness, and provided with 
snow boards. As already indicated, the whole of 
the roof of the promenade is glazed with }-in. 
rolled plate-glass attached by means of Mellowes’ 
patent system of bars, which are of steel of a 
special section entirely encased with tin-lead for 
the better preservation of the bars and the avoid- 
ance of periodical painting. The section of prin- 
cipal shown was also used for the roof over the 
parcels yard (Fig. 47, page 240). 
(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

THE Japanese torpedo-boat destroyer Yugiri (Evening 
Mist), which was launched from the yard of Messrs. John 
I. Thornycroft and Co. on January 26 last, underwent on 
Tuesday, the 14th inst., a satisfactory full-speed official 
trial at the Maplin Sands. The contractors guaranteeda 
speed of 30 knots when carrying a load of 35 tons, and 
the result obtained on Tuesday’s trial was 30.15 knots, 
during three hours’ continuous steaming. 


The Irvine Shipbuilding and Engineering Company, 
Limited, Irvine, Clyde, launched on the 15th inst., two 
screw steam trawlers. They are of the following dimen- 
sions: 105 ft. between perpendiculars by 21 ft. by 11 ft. 6 in. 
moulded, and are being supplied by Messrs. Muir and 
Houston, Limited, Glasgow, with triple-expansion engines 
of about 250 indicated horse-power, having cylinders 10in., 
16 in.. and 27 in. in diameter by 20 in. stroke, steam being 
supplied by a large steel boiler working at 180 lb. pressure. 
The vessels were named Forth and Guta. 





On February 16 the large steel screw steamer Craig- 
leith was taken to sea for her trial trip. She has been 
built by Messrs. W. Gray and Co., Limited, West 
Hartlepool, and is the latest addition to the Craig line of 
steamers (Messrs. Russell and Huskie, of Leith). She 
takes Lloyd’s highest class, and is of the following dimen- 
sions: Length over all, 341 ft.; breadth, 47 ft.; depth, 
27 ft. 4in. Her deck erections consist of poop, long 
bridge, and forecastle. The saloon, state-rooms, captain’s, 
officers’, and engineers’ accommodation is in large deck- 
houses on the bridge, and the crew’s berths are in the 
forecastle. This hull is built with deep frames, large 
hatchways are fitted, six steam winches, steam steering 
gear amidships, and hand screw gear aft, patent direct 
steam windlass, patent donkey boiler, cellular double 
bottom. for-water ballast, shifting boards. throu: hout, 
stockless anchors, telescopic masts with fore and aft rig, 
boats on beam overhead, and all requirements for a first- 
class cargo steamer. Triple-expansion engines have been 
supplied by the Central Marine Engine Works of Messrs. 
W. Gray and Co., Limited, having cylinders 25 in., 40 in., 
and 65 in. in diameter, with a piston stroke of 42 in., 
steam being generated in the large steel boilers working 
ata pressure of 160 lb. per square inch. The vessel and her 
machinery have been completed under the personal super- 
vision of Mr. Huskie, and this gentleman, together with 
Captain Murrell and Mr. W. C. Borroman (the two latter 
gentlemen representing the shipyard and engine works 
respectively) were on board to witness the trial. Every- 
thing in the engine-room went exceedingly well, and to the 
entire satisfaction of those on board, there being no weter 
applied to the bearing whatever, and the engines running 
so smoothly as not to be heard on deck ; the boilers kept up 
an ample head of steam, and remained perfectly tight, 
On the conclusion of the trial the Craigleith at once pro- 
ceeded to Cardiff, her loading port, whence she proceeds 
to Colombo. 





The s.s. Stanfield was successfully tried at sea on 
Saturday, the 18th inst., and gave most satisfactory 
results, the owners and their representatives being well 
pleased with the performance of the ship, which gave a 
mean speed of about 11 knots. She has been built by 
Messrs. Joseph L. Thompson and Sons, Limited, of the 
North Sands Shipbuilding Yard, Sunderland, to the 
order of Messrs. Joseph Brown and Son, Liverpool. The 

rincipal dimensions of the vessel are: Length, 343 ft. ; 

m, 48 ft. ; depth, 27 ft. The engines and boilers have 
been constructed by Messrs. John Dickinson and Sons, 
Limited, of Sunderland, the sizes of the cylinders being 
24 in., 40 in., and 665 in. in diameter by 42 in. stroke, 
supplied with steam by two large multitubular boilers 
working at 160 lb. pressure. The machinery ran very 
smoothly during the trial, and gave complete satisfaction 
to the owners. 


The s.s. Wilberforce was successfully launched on 
Saturday, February 18, by Messrs. Joseph L. Thompson 
and Sons, Limited, of the North Sands Shipbvilding 
Yard, Sunderland, and has been_built to the order of 
Mr. John H. Harrowing, C.C., J.P., of Whitby. The 





principal dimensions of the Wilberforce are: Length, 
336 ft. ; breadth, 45 ft. 6 in. ; depth, 26 ft. 4 in. The 
engines and boilers have been constructed by Messrs. 
George Clark, Limited, Sunderland, the sizes of the 
cylinders being 23 in., 38 in., and 62 in. in diameter by 
42 in. stroke, steam being supplied by multitubular 
boilers working at 160 Ib. pressure. The hydraulic 
apparatus used at the launch is the same as has been used 
for launching over a sy vessels since 1892, when a paten 
was taken out for it by Mr. P. Phorson, works manager. 





_ Last week the Clydebank Engineering and Shipbuild- 
ing Pg ge Limited, had most successful trials of 
H.M.S. Vulture, one of the destroyers built by the firm 
to the order of the British Government. The weather 
was not favourable, a stiff breeze prevailing during the 
day; but, notwithstanding this, the vessel made six runs 
on the mile at Skelmorlie, and continuing the trial for 
the full period of three hours, attained a mean spee of 
30.4 knots with the full load on board, or nearly half-a- 
knot over the guaranteed speed. The completion of the 
vessel will now be proceeded with in view of her early 
despatch to the dockyard, and the trials of the remaining 
Clydebank boats will begin in due course. 





THE Exectric Licut at Lincotn.—A Local Govern- 
ment Board inquiry was held at Lincoln on Friday by 
Mr. W. O. E. Meade-King, C.E., upon an application 
by the town council for power to borrow an additional 
19,0002. for ——- of electric —- The deputy 
town clerk (Mr. W. T. Page) explained that the Council 
in 1897 was empowered to borrow 20,6502. for electric 
lighting purposes. The council gave 15002. for a site, 
and had expended 19,150/. on the works. The capacity 
of the plant was equal to 5000 eight candle-power lamps, 
and there was already a demand for 6000 such lamps ; 
while it was known that other persons intended to apply 
for the light... Ten miles of cable were required, and this 
would involve additional plant in the shape of engines, 
dynamos, and ilers. Mr. Vesey-Browne, electrical 
engineer, gave evidence. The inspector will report in 
due course. 





MAncHESTER SewacE.—Mr. Baldwin Latham, C.E., 
has reported as follows to the Rivers Committee of the 
Manchester City Council: ‘‘ At your request I have care- 
fully considered the question of the cost of the proposed 
bacteria beds for Manchester, consisting of 60 acres of 
such beds, with all necessary adjuncts for dealing with 
the sewage from 600,000 persons together with storm 
water. Iam not able, in the absence of the necessary 
surveys and detailed drawings, to give precise figures ; 
but you may conclude that the cost of all these works will 
not exceed 3(0,0002. The result of this expenditure will 
be to relieve the Corporation of Manchester from the 
large expenditure now incurred for chemically treating 
the sewage, while it will save some other expenses in 
connection with the disposal of the sludge which now 
entails a considerable annual outlay. That the proposed 
works will be successful and relieve the Corporation of 
Manchester from all further embarrassments so far as 
the purification of the sewage is concerned, there cannot 
be any doubt.” 


THe Nernst Exzcrric Lamp.—The patents for this 
lamp, of which we gave a detailed account in our issue of 
February- 10, page 183,- have-been bought by a limited 
company, which is asking for subscriptions from the 
public. The capital is 320,000/., in 140,000 preference 
shares of 17. each, and 180,000 ordinary shares of the same 
amount. The preference shares rank in priority, as to 
capital, to the ordinary shares, and are entitled to a pre- 
ferential non-cumulative dividend of 7 per cent. They will 
also rank to a pro rata share of any profits it may be 
determined to distribute after 7 per cent. has been paid 
on the ordinary capital. The vendors are to receive 
65,0002. in cash, 25,0001. in fully-paid ogee shares, 
and the whole of the ordinary shares. The directors are 
Sir Henry Mance, Mr. J. G. Dalzell, Mr. B. M. Drake, 
Mr. J. Geoffrey Fort, and Mr. B. Zusman, the latter 
three being interested in the purchase price as share- 
holders in the original company (the vendor company). 
The lists will open on Monday, the 27th inst., and will 
close for town on Tuesday, and for country and the Con- 
tinent at 10 a.m. on Wednesday, March 1. 








CaTALOGUES.—The wg Machine Company, 
of Pittsburg, Pa., U.S.A,, have sent us copies of two 
elaborately-got-up pamphlets, in one of which the West- 
inghouse ‘‘standard” engine is dealt with, and in the 
other the Westinghouse compound engine. The con- 
struction of each of these types of engine is described 
in great detail, and the blocks accompanying the letter- 
press are of exceptional excellence, Very high claims 
are made as to the efficiency of these engines, and these 
claims are supported by including in the letterpress tables 
showing the results of numerous careful tests.—Mr. 
Thomas Beeley, of the Hyde Junction Engine Works, 
Hyde, near Manchester, has sent us a copy of a pamphlet 
describing Cruse’s superheater and dry steam generator, 
of which he is the maker. The superheater in question 
consists of a series of wide-bore pipes placed in the 
flues behind the boiler and connected alternately top 
and bottom. Inside these pipes smaller pipes are 
placed, the steam to be superheated passing through 
the annular space thus formed. Through the inner 
tubes the boiler feed is passed, thus forming a means of 
controlling the superheat obtained.—Mr. Allex. Fried- 
mann, of 1I, Am Tabor 6, Vienna, has sent us a pamphlet 
printed in German describing the Géolsdorf system of 
compound locomotives, of which a number have been 
built for the principal Austrian Railways, 
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- AERIAL ROPEWAY; LONDON PORTLAND CEMENT CO.’S WORKS, NORTHFLEET. 


CONSTRUCTED BY MESSRS. BULLIVANT & CO., LTI’., FROM THE DESIGNS OF MR. W. T. H. CARRINGTON. 








THE illustrations on{this and,the opposite pages show 
a ropeway constructed for the carriage of coke breeze 
at the London Portland Cement Company’s Works, 
Northfleet, from the designs of Mr. W. T. H. Carring- 
ton, M. Inst. C.E., the contractors for the work being 
Messrs. Bullivant and Co., Limited, London. The object 
of this ropeway is to convey coke breeze from a quay 
alongside which barges containing it lie, and to dis- 
charge it at all points along the length of the rope- 
way, either by placing it into store or by feeding 
cement kilns over which the installation passes. 

The driving terminal, (Fig. 1) operated by steam, 
is placed near the river side on an elevated platform, 
in such a position that a crane lifting material from 
a barge can discharge it into a hopper, or guiding 
shoot, by means of which the carriers are loaded, 
each carrier being made of the same capacity as the 
crane bucket. 

The ropeway, passing over the kilns, extends to an 
inland terminal, (Fig. 2) some 400 yards distant from 
the quay, which is also elevated to enable the material 
transported to be deposited all around it. The space 
between this point and the kilns is used as a large 
dépdt where great quantities of breeze may be stored. 
The ropeway where it passes over this store is sup- 
ported on two posts abou‘ 50 ft. in height. At each 
of these posts the carriers are discharged and gradu- 
ally form large pyramids of material around them 
(Fig. 2). 

The line being run at aslow speed it has been found 
feasible to discharge the carriers as they pass without 
the use of a shunt rail, one man being capable.of doing 
this with ease. As soon as the pyramids formed 
around these high posts have risen to their full height, 
advantage may be taken of tke material itself to form 
a platform from which a further deposit may be made. 











Fie. 1. 


The number of men required for working this rope- 
way is four, viz., two at the driving station, one tip- 
ping, and one at the inland terminal. Its capacity 
is about 100 tons of coke breeze per day, but by addi- 
tion to the number of carriers and to the crane power 
controlling the supply, this quantity may be materially 
increased. 

The estimated cost of transport, including labour 
and maintenance, may be taken at 24d. to 3d. per 
ton, and for this cost the material is elevated, trans- 
ported, and delivered at a high level. The advantage 
of this application of the ropeway system is self- 
evident in crowded cement works, where all roads 
and lines of railway are fully occupied. Breeze, 
which forms a large item in the manufacture of 
cement, can be promptly delivered to the kilns or 
dépdts without interfering with the transport of 
other materials. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon meeting of 
the iron market last Thursday some 15,000 tons were 
dealt in. The tone was dull, and at the close Scotch was 
back 54d. per ton, and Cleveland 2}d. The market was 
very flat in the afternoon in the absence of buying sup- 
port, and Scotch iron closed 103d. per ton down on the 
day. The turnover amounted to 15,000 tons. Some 
25,000 tons changed hands on Friday forenoon, when the 
tone was at first flat, and Scotch iron fell to 54s. 2d. per 
ton, but it was up again to 54s. 54d. per ton at the close. 
In the afternoon about a similar lot changed hands, and 
rices were strong, Scotch iron closing 8d. per ton up 
rom the bottom. The closing settlement prices were : 
Scotch iron, 54s. 9d. per ton; Cleveland, 43s.; Cum- 
berland and Middlesbrough hematite iron, respectively, 
593, 9d, and 60s. per ton. Some 20,000 tons were dealt 
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in on Monday forenoon, when the tone was very steady, 
because of » be strong advices cabled from New York. 
Scotch iron advanced 23d. per ton, and Cleveland 2d. 
In the afternoon sellers predominated, and the market 
collapsed, Scotch iron closing 3d. per ton down on 
the day from the top price ruling in the forenoon. 
The sales amounted to 15,000 tons. At the close the 
settlement prices stood at 54s. 6d., 47s. 9d., 593. 6d., and 
60s. per ton. A rather firmer feeling ruled at the fore- 
noon meeting of the market on Tuesday, and though 
only 15,000 tons were dealt in, Scotch and Cleveland 
both rose 1d. per ton. Other 15,000 tons were sold 
in the afternoon, and prices closed 4d. to 1d. per 
ton easier. The closing settlement prices were 54s. 
74d., 47s. 74d., 593. 6d., and 603. per ton. At the 
forenoon meeting of the pig-iron ring to-day about 
20,000 tons were dealt in. The tone was firm, 
and eventually Scotch was called 1d. and Cleveland 
24d. per ton up. In the afternoon other 15,000 tons 
changed hands, and prices continued firm, Scotch gain- 
ing another 1d. per ton. The settlement prices Lo 
54s. 9d., 47s. 104d., 593. 74d., and 60s. per ton. The 
following are the returns as to the shipments of pig ar 
from all Scotch ports: For the week ending February 4 
there were shipped 4066 tons of pig iron, as compare 
with 7456 tons in the corresponding week of last year. 
They included 122 tons for India, 389 tons for France, 
145 tons for Italy, 160 tons for Germany, 449 ae 
for Holland, 350 tons for China and Japan, smaller 
quantities for other countries, and 2240 tons comers, 
The current quotations for No. 1 makers’ iron _, : 
follow : Clyde, 62s. per ton ; Gartsherrie, 62s. 6d.; C ; od 
63s. 6d.; Summerlee, 65s. 6d.; Coltness, 60s.—the ea 
going all shipped at Glasgow ; Glengarnock (shipped , 

rdrossan), 61s. 9d.; Shotts (shipped at Leith), 63s. a 
Carron (shipped at Grangemouth), 64s. per ton. an 
advanced prices ruling for makers’ iron have some nd 
checked fresh business with consumers, both at home “ 
on the Continent. Consumption, however, continues oS 
a large scale against current contracts. Ironmasters 
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pressed for delivery of special brands, and many have 
already sold their output far ahead. The rise which has 
been established in the United States precludes the 
chance of American pig iron continuing to be sent across 
to this country, and, indeed, the rise has been such as to 
lessen. competition to Continental markets. There are 
still 83 blast-furnaces in actual operation in Scotland, of 
which four are making basic iron, 33 are making ordinar 
iron, and 46 are working on hematite iron ore. The stoc 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 311,799 tons yesterday afternoon, against 
312,511 tons yesterday week, thus showing a reduction 
amounting for the past week to 712 tons. 


Finished I ron and Steel.— Business has of late continued 
remarkably brisk, although the activity has been mainly 
directed more to the executing of work on hand than to 
accepting fresh specifications. Sellers have stood for the 
full quotations of a week or two ago, but large consumers 
P tea bought ahead, have shown less disposition to 
lollow the rise. The already-high levels to which copper, 
ron, and steel have been pushed have led to a further 
rearrangement of discounts in many directions. Founders 
ateasking 7s. 6d. per ton more than formerly, and they are 

ying a higher rate of wages than at any former period. 

large steel works are still badly in arrears of delivery, 

and shipbuilders continue to clamour for plates, &c., an 

oh ntly a large amount of tonnage that was expected 

: amen for launching will be delayed for two or three 

both syet. The mills, furnaces, &c., are kept very busy 
in the finished iron and the finished steel trade. 


the Mago Copper Market.—At the morning meeting of 
js A eet, market last Thursday 125 tons were dealt in, 
50 to prices dropped 17s. 6d. per ton. In the afternoon 
“rata sold, and the — lost other 10s. per ton. 
Mag of copper was bought on Friday forenoon, and the 
<page 2s. 6d. per ton. In the afternoon 75 tons were 
in, and prices dropped 5s. per ton. There were no 
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dealings in copper on Monday, either forenoon or after- 
noon. Inthe forenoon the “gee was advanced 7s. 6d. per 
ton, and in the afternoon the price was 1s. 3d. per ton 
easier. At the morning meeting of the market yesterday 
25 tons were sold, and the price gave way 8s. 9d. per ton. 
There was nothing done in the ft and prices were 
marked down other 18s. 9d. per ton in sympathy with 
London quotations. Fifty tons were dealt in this fore- 
noon, and the price rallied 11s. 3d. per ton, The market 
was idle and unchanged in the afternoon. 


Clyde Shipyard Extension Scheme.—The scheme which 
Messrs. John Shearer and Son, shipbuilders, Kelvin- 
haugh, will endeavour to put in practice at Elderslie, 
provides for shipbuilding berths, slipway, graving dock, 
tidal basin, and wharfage. The ground which the firm 
have feued extends to about 30 acres, with a river 
frontage of about 2000 ft., and a breadth backwards to 
the Lanarkshire and Dumbartonshire Railway of 650 ft. 
The eastern boundary of the proposed works is the 
western boundary of Scotstoun estate, and the western 
boundary of the works will reach nearly to Renfrew 
cross-ferry. At the Scotstoun end the building berths 
will be situated. These will be nine in number, 
and will admit of vessels of from 600 ft. downwards 
being constructed. Next the building berths will be 
tons register 
can be repaired, and still further along will be the 
graving dock, running parallel to the building berths, 
and constructed to accommodate vessels of 500 ft. 
or under. Still further west there will be the tidal 
basin, 500 ft. in length and 120 ft. in width, running at 
right angles to the river, while at the west end of the 
works there will be a 550-ft. length of ‘‘ recessed ” wharf- 
age, parallel to the river. These will provide berthin; 
room for vessels undergoing repair. e sawmills an 
wood-working machinery will be situated at the west end 
of the ground, the engineering department between the 
slipway and the graving dock, the shipbuilding works at 
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the east end, and there will be a siding from the Lanark- 
shire and Dumbartonshire Railway into the yard, with 
branch lines all over the works. 


Purchase of Troon Gas Works.—The Police Com- 
missioners of Troon have just concluded the purchase of 
the local gas company’s works. The company claimed as 
the price of the undertaking the rights, powers, and 
privileges, and all the lands, premises, works, and other 
property of the company, the sum of 8200/. ; and the 
arbiters—Mr. James McGilchrist, Dumbarton, for the 
commissioners, and Mr. William Fairweather, Kilmar- 
nock, for the gas light company —had disagreed, so that 
Mr. Samuel Stewart, Greenock, the oversman, was called 
on to give his decision, which was the sum of 6019/. ster- 
ling, as the whole value of the undertaking. The com- 
missioners are to enter upon possession of the works as 
at May 1 next. The Provost thinks it will not be 
necessary or advisable to lodge any representations, and 
he indicates that, so far as the commissioners are con- 
cerned, they abide by the decision of the oversman. 


Proposed Victoria Viaduct at Kirkealdy.—The con- 
struction of this bridge, which is to unite the Setond 
and Third Wards of the burgh by a direct roadway 
on the high level, is now assured. Contract offers 
for the work were opened last Thursday evening, when 
the lowest was found to be that of Mr. Alexander 
Fraser, Kirkcaldy, who has undertaken to construct 
the bridge for 13,3347. It is now expected that the 
Town Couucil will decide to go on with the work with- 
out delay. 


Sanquhar Railway Scheme Dropped.—It is said that 
intimation has been made to the Glasgow Corporation 
Parliamentary Bills Committee, and to others interested, 
to the effect that the Glasgow, Motherwell, and Sanquhar 
Railway Bill has been abandoned, for this session, at = 
rate. The scheme, which was being furthered on be 
of the Glasgow and South-Western Railway Company, 
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would have interfered with a number of streets and road- 
ways on the south side of the city. The railway was to 
pass thorough Motherwell, and afterwards proceed to 
Sanquhar, the intention being to cut off some miles of 
the journey, and to catch ashare of the mineral traffic of 
the Motherwell district. 


The Institution of Civil Engineers: Glasgow Associa- 
tion of Students.—The fourth meeting of the session was 
held in the Institution Rooms, 207, Bath-street, on 
Monday evening, Mr. C. D. Barker, vice-president, in 
thechair. In the absence, through illness, of the author, 
the hon. secretary read the paper on ‘‘ Some Features in 
Town Drainage,” prepared by Mr. W. Dunlop Muir. 


Institution of Engineers and Shipbuilders.—The ordi- 
nary meeting of this institution was held last night, 
when Professor Biles’s ‘‘Tchebychef” paper was Re 
again for discussion. There was also a new paper read, 
which will be discussed at next meeting. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Railway Station Accommodation at Sheffield.—A good 
deal of interest has been shown in Sheffield of late with 
respect to its station accommodation. Neither that of 
the Midland Railway nor of the Great Central Railway 
is in a convenient position, and neither of them is 
large enough to accommodate the ever-increasing traffic. 
At the present time the Midland Railway Company are 
contemplating alterations and extensions which are esti- 
mated to cost a quarter of a million; and the Great 
Central Railway are engaged upon similar work which 
will probably cost half that sum. A scheme for the 
erection of a central station for both companies has been 
prepared, but it is said the cost of carrying it out would 
be too great to allow of its being entertained. 


Smashing of a Flywheel.—On Monday a flywheel, 
weighing some 15 tons, in the rolling mill of Messrs. 
Burys, of Regent Works, suddenly broke, but fortu- 
nately no one was injured. There was, however, very 
considerable destruction to property not only in 
Messrs. Burys’ works, but in premises of other people 
in the neighbourhood, some portions of the flywheel 
having been carried a great distance. The engine had 
just been started after the dinner hour, and the men had 
not returned to their places, or so much damage could 
scarcely have been done without some one being injured. 
The supposition is that the engine had run away, thereby 
causing the wheel to break. Like others engaged in the 
heavy trades, Messrs. Burys are very busy, and the en- 
forced stoppage has come at a very awkward time. 


Proposed Electric Lighting Scheme for Doncaster.—Mr. 
W. H. Law, an inspector under the Local Government 
Board, has held an inquiry relative to the application of 
the Corporation of Doncaster for power to borrow 30,000/. 
for the construction of electrical plant and other works 
alike for lighting and train service for the town. The 
Doncaster Corporation is one of the bodies who are 
yetitioning against the Bill of the General Power Distri- 
yuting Company, which proposes to include Doncaster 
in their area. The estimates include 2200/. for boilers, 
3000/. for small engines and dynamo, 3800/. for two power 
engines, 2000/. for condensing pumps, 300/. for overhead 
travellers, 1500/. for electrical instruments, and 2200. for 
electrical storage batteries. The mains would be taken 
to the houses, and the other work would be done by the 
consumer. It is proposed to expend about 50002. on the 
buildings. 

Steel and Iron Tradcs.—Little or nothing that is new 
has occurred during the week in connection with the 
heavy branches of trade. There is plenty of work on 
hand in all departments, and men are being found full 
employment. In most of the lighter industries business 
is moving very satisfactorily. The travellers who are in 
the home market are sending in very good lines, especially 
for steel, files, saws, and other tools. There has been 
during the last few weeks a decided improvement in 
trade with France, and some houses are quite busy in 
their requirements. Firms whodo more, especially with 
Australia, are much better employed than they were ; 
and a fair amount of business 1s being transacted with 
Italy and Russia. 

South Yorkshire Coal Trade-—No notable change has 
come over the coal trade of South Yorkshire during the 
week, but the collierias are fairly well employed. All 
the heavy trades of the district are full of work, and this 
is causing a great demand for manufacturing fuel. Con- 
sidering the open state of the weather, the house-coal 
trade has been moderately brisk. Although the best 
qualities of this class of fuel have not sold so well, a 
better second quality is being produced, and this com- 
mands a ready sale. The demand for coke has hardly 
been as active this week, but makers are well employed. 








THe ApopTion Or THE METRIC WEIGHTS AND MEa- 
SURES.—At a meeting of the Manchester and Salford 
Trades Council, held on the 16th inst., the following re- 
solution was passed: ‘‘ That this council desires to again 
express its sympathy with the objects of the Decimal 
Association, believing that by their adoption the interests 
of commerce and industry throughout the United King- 
dom will be much benefitted.” All the leading trade 
unions in Great Britain strongly supports the movement 
for the adoption of the metric weights and measures by 
this country, and on two occasions at the Congress of 
Trade Unions resolutions in favour of this reform were 
unanimously . It appears from the resolution 
passed at Manchester last week that these trade organisa- 
tions intend to agitate with fresh vigour for legislation 
to render the metric weights und measures compulsory. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and the market was 
rather quiet. A good number of inquiries, however, was 
reported, and producers of pig iron might have done 
a large business had they been disposed to sell for 
forward delivery. Few of them cared to commit them- 
selves for delivery ahead, as they believe quotations 
will improve in the near future, and they were 
not in a position to sell much for prompt delivery, 
most of the present output being already sold. In addi- 
tion, makers have very small stocks to fall back upon, so 
that it is not at all surprising only a limited business was 
done. Warrants fell away somewhat, but this had very 
little influence on quotations for makers’ iron, genuine 
traders contending that the state of trade was suffi- 
ciently healthy to practically ignore the operations of 
outside speculators. The continued heavy shipments and 
large inland deliveries were pointed to as a proof of the 
tremendous volume of trade going on. o. 3 g.m.b. 
Cleveland pig was put'at 48s. 3d. for prompt f.o.b. de- 
livery and 48s. 6d. delivery over a couple of months, but 
it was not easy to obtain the leading brands on such 
terms. The other qualities were steady and firm. 
No. 1 was 503.; No. 4 foundry, 48s. ; grey forge, 47s. ; 
mottled, 46s. 9d. ; and white, 46s. 6d. Middlesbrough 
warrants opened 47s, 9}d., and closed 47s. 8d. cash 
buyers. East coast hematite pig was about 60s. 6d. for 
early delivery of mixed numbers. Spanish ore showed 
no change. Middlesbrough hematite warrants not 
quoted. To-day the market was steady with a fair 
amount of business doing. There was no change in quota- 
tions for makers’ iron. Middlesbrough warrants, as was 
expected, stiffened a little and closed 47s. 10}d. cash 
buyers. Middlesbrough hematite warrants were once 
more quoted, there being buyers at 59s. 10d. cash. 


Manufactured Iron and Steel.—There is not the least 
abatement in the activity in the manufactured iron and 
steel industries. Quotations all round are well main- 
tained, and some descriptions have been advanced a 
little. Common iron bars are 6/. 7s. 6d.; best bars, 
6/. 17s. 6d.; iron ship-plates, 67. 15s.; iron ship-angles, 
61. 10s.; steel ship-plates, 7/. 2s. 6d.; steel ship-angles, 
6l. 15s.; steel sheets (singles), 8/7. 5s.; steel sheets 
(doubles), 82. 10s.; and heavy sections of steel rails, 
4/. 15s.—all less the customary 24 per cent. discount, 
except rails, which are net at works. 

Coal and Coke.—There is no alteration in the price of 
gas coal, but the consumption is falling away. Bunker 
coal is in rather better request, but the supply is abun- 
dant and prices are rather weak. Coke continues in 
excellent request for local consumption, but the demand 
for shipment is only moderate. or average blast-fur- 
nace qualities delivered at Tees-side furnaces 16s. is paid. 








RAILs FOR THE PENNSYLVANIA RAILROAD.—The Penn- 
sylvania Railroad Company has placed orders for 105,000 
tons of rails. The orders have n distributed among 
the mills adjacent to the company’s system. 





MANCHESTER Sup CaNnAL.—The ship canal committee 
of the Manchester City Council considered on Tuesday 
a report from the corporation directors of the canal. 
Referring to the first payment of interest to the council, 
the report said it was not unreasonable to estimate that 
the. increase in revenue anticipated during the present 
year would enable the canal company to pay such a sum 
as would obviate the necessity for an increase in the 
rates to meet the first instalment of the sinking fund— 
51,0771.—which became due January 1, 1900. It was 
well, however, not to indulge in undue or premature 
elation, as there was an element of uncertainty in ship- 
ping matters. Trade was at present in a flourishing con- 
dition, and the outlook was favourable; but a large 
increase in the receipts of the canal must take place 
during 1900 to provide the second instalment of the 
sinking fund due January 1, 1901. 

Water Suppty or Kine’s Lyny.—New water works 
have just been brought into operation at King’s Lynn. 
The water works are the property of the town, and for 
the last three centuries abundant quantities of excellent 
water have been drawn from the Gaywood River. The 
settling ponds, filters, &c., had become so foul that twice 
during the last six or eight years inspectors from the 
Local Government Board had pronounced the water 
dangerous. Six ne since the then borough surveyor 
(Mr. E. J. Sileock) was directed to prepare plans for an 
entirely new system, and these plans were adopted. 
They proposed the sinking two wells into the chalk hills 
at Gayton, six miles from the town, driving headings, 
constructing a pumping station, rising and gravitation 
mains, and a covered service reservoir. The wells are 
14 ft. from centre to centre, each 6 ft. 2in. in diameter 
and 100 ft. deep. From the bottom of the wells headings 
6 ft. by 4 ft. have been driven, as well as a borehole 8 in. 
in diameter, and the quantity of water yielded is over 
1,000,000 _— per day. The pumping machinery will 
be in duplicate, and consists of two sets of boilers of the 
locomotive type, engines, and pumps, each capable of 
delivering a maximum of 1,250,000 gallons per day 
through 6243 yards of 15-in. pipes, having a rise of 108 ft. 
from the bottom of the wells to the top of water level of 
the reservoir, which has a capacity of 1,000,000 gallons 
two miles distant. The delivery main is 6900 yards long, 
and is formed of 15-in. cast-iron pipes, the water being 
delivered at Lynn with a pressure equal to a head of 
104 ft. The works, which were commenced in 1894, have 
cost between 30,0007. and 40,0007. 





NOTES FROM THE SOUTH-WEST, 


Cardiff.—Steam coal has not been particularly active 
late prices have, however, been maintained, the best de. 
scriptions having made 13s. 6d. to 14s. per ton, while 
secondary qualities have brought 12s. to 12s. 9d. per ton, 
Household coal has also been somewhat inactive; No, 3 
Rhondda large has made 12s. 6d. to 13s. per ton. Coke 
has been in steady demand at late rates, foundry qualities 
having made 19s. to 20s. and furnace ditto 16s. 6d. to 
17s. per ton. 

Bristol Tramways.—The half-yearly meeting of the 
Bristol Tramways and Carriage Company, Limited, was 
held at Bristol on Friday, Mr. W. Butler presiding. In 
moving the adoption of the report, the chairman said the 
tramway receipts showed an increase of 8143/., and the 
carriage receipts an increase of 781/., or increase of 14.7] 
and 6.08 per cent. a, over the receipts of the 
corresponding period of 1897. The total gross revenue of 
the company was 55,806/., the net result of the half-year’s 
working being a profit of 22,452/., against 16,859/. in the 
corresponding period of 1897. The directors proposed 
that the dividend for the half-year should be at the rate 
of 7 per cent. per annum, leaving 57411. to be carried to 
the reserve and renewal funds. Fair progress has been 
made with extensions and the adaptation of the existing 
lines for electrical operation, and by this time next year 
he hoped they would be very close to a completion of the 
whole conversion. The report was unanimously agreed 
to. An extraordinary meeting was afterwards held, at 
which it was decided to increase the capital of the com. 
pany ana by the creation of 25,000 new shares of 
102. each. 


New Cruiser for Pembroke.—An armoured cruiser is to 
be commenced immediately at Pembroke. The first of 
the flat keel plates will, it is expected, be prepared in a 
few days. 


Dock Accommodation at Cardiff.—It was announced by 
Sir J. Gunn, at the annual meeting of the Mount Stuart 
Dry Dock Company on Friday, that plans were being 
prepared for a new dock, for the construction of which 
the uncalled capital of 10/. per share would be required 
during the year. The necessary land for the new dock 
which lies to the west of the existing works has been in 
the possession of the rose sage A for some time. The new 
dock will be 550 ft. long in the clear and 70 ft. wide at 
the gates, these dimensions being sufficient for the largest 
steamers trading to Cardiff. New ship repairing smithies 
and machinery sheds will also be erected. 


Barry Raiiway.—The Barry Railway Company has 
commenced the erection of station premises at the pier 
head, Barry Docks, and a railway to that point from 
Barry Island station will be opened for traffic in time for 
the summer holiday season. 


The ‘‘ Sheldrake.”—The Sheldrake, torpedo gunboat, 
was commissioned at Devonport on Tuesday, for experi- 
mental trials and instructional purposes. After going 
through a series of steam trials, she will be lent, in turn, 
to the dépédts at Devonport, Portsmouth, and Chatham, 
in order that engine-room artificers and stokers may have 
an opportunity of becoming acquainted with the working 
of the Babcock and Wilcox type of water-tube boilers 
with which she has been fitted. 


The Bristol Channel.—The War Office has determined 
to proceed at once with the reconstruction of the fort at 
Lavernock, and the contract for the work has been let to 
Messrs. Hetherley Brothers, of Coventry. Some four 
7-in, muzzle-loaders will. be dismounted, and with their 
cumbrous Moncrieff carriages removed as soon as possible. 
When the new fort has been constructed, it will be armed 
with three 6-ton quick-firing guns which will have an 
effective range of between 3000 and 4000 yards. 


The Electric Light at Tawnton.— At the quarterly 
meeting of the Taunton Town Council, the electric light- 
ing committee stated that there was a balance on net 
revenue account of 794. 11s. 9d. The present charge for 
electricity under the demand indicator was 6d. per unit 
for the first two hours and 34d. per unit for each hour 
after. The council was recommended to substitute the 
following charges, which would work out to the advan- 
tage of consumers: 6d. per unit for the first hour and 4d. 
per unit for each hour after the first. The committee re- 
commended that the salary of the electrical engineer 
(Mr. Thornhill) should be increased to 200/. per, annum. 
Mr. Alderman Potter, chairman of the committee, 
moving the adoption of the report, spoke of the rapid 
progress made by the electric light undertaking since 
the council took it over. It had been a paying con- 
cern practically since 1894, as the. profits had been 
more than sufficient to pay all working expenses 
and all interest on capital. ‘The committee had twice 
been assisted from the rates to pay the necessary amount 
into the sinking fund, but the amounts so received h 
only amounted since 1894 to 675/., while the amount 
paid into the sinking fund out of the profits had = 
23411. 16s. 9d. In earlier days it was said the light 
would necessitate a 6d. rate, but if the profit made last 
year, after all claims had been paid, had been applied Me 
the rates, it would have reduced them by 25d. in the 
pound. 

Llanelly and Pontardulais Railway.—On Tuesda: he 
oe eng of the Llanelly Harbour and Ponta’ —- 

ailway, accompanied by Mr. Wedderburn, Q.C., we 
the engineers, went over the ground, beginning. * 
Llanelly and finishing at Pontardulais. The projec 
will come before a Lords’ Committee at an early date. 


Salisbury Sewage. — The Salisbury Rural District 
Council has decided to apply the septic tank 0 ee 
Milford Without (Salisbury), and a Provisional Order 
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urchase land compulsorily has been applied for. The 
only objection is on the part of the people of Laverstock 
to one of the tanks being placed close to the highway. 
This will probably be got over by the tank being moved 
further away, and compulsory powers of purchase will 
not then be necessary. 

Penarth Dock.—The Taff Veale Railway Company has 
decided to erect three more tips alongside the Penarth 
Dock Basin, in close proximity to Messrs. Alexander and 
Co.’s timber yard. The latter will be closed. 


Briton Ferry.—The managers of the Briton Ferry 
Works are about to lay down plant for the manufacture 
of coke upon a large scale. The six smelting furnaces at 
the Briton Ferry Steel Works and the three at the 
Albion Works have been fully employed. 





FOREIGN AND COLONIAL NOTES. 

Gas at Paris.—The revenue of the Parisian Company 
for lighting and heating by gas last year was 3,236,8701., 
as compared with 3,204,501/. in 1897. The company’s 
income, accordingly, increased last year to the extent of 
32,369, or 1.01 per cent. 

Pig in Germany.—The output of pig in Germany in 
December was 662,338 tons, as compared with 615,455 
tons in December, 1897. The aggregate output for the 
whole of last year was 7,402,717 tons, as compared with 
6,889,067 tons in 1897. 

American Agricultural Machinery.—Large quantities 
of American agricultural machinery have been shi ped of 
late from the United States to France, The Voakeh 
Transatlantic steamer Gascoigne, for instance, which 
arrived a few days since at Havre, brought 590 agri- 
cultural machines and 632 bicycles. Machinery of this 
class was formerly largely purchased by the French in 
England. 


Bohemian Coal-Mining.—The production of Bohemian 
brown coal has steadily increased during the last 10 years 
The output in 1898 was 17,420,000 tons, as compared with 
16,870,000 tons in 1897 and 15,300,000 tons in 1896. In 
1888 the production did not exceed 9,970,000 tons. 


German Coal.—The deliveries of coal from the Ruht 
and the Sarre districts, as well as from Silesia, last year, 
were 65,321,100 tons. The corresponding deliveries in 
1897 were 61,546,490 tons. The deliveries, accordingly, 
increased last month to the extent of 3,774,700 tons, or 
6} per cent. 


Belgium and China.—A number of Belgian firms and 
companies have subscribed 40007. with a view to the 
organisation of a Belgian commercial mission to China. 
The object, of course, is to develop a demand for Belgian 
products of all kinds in the Celestial Empire. 


Russian Metallurgical Industry.—The profits of the 
Ekaterinoslaw Forges and Steel Works Company for the 
financial year ending October 31, 1898, were 48,000/. in 
round figures. 


Germany and America.—A company has just been 
formed at Cologne for laying a cable between Germany 
and America. The company starts with a proposed 
capital of 500,0002. 


Belgian Rail Exports.—The exports of steel rails from 
Belgium last year were 81,261 tons, as compared with 
90,487 tons in 1897. Iron rails were exported from Bel- 
gium last year to the extent of 1040 tons, as compared 
with 1683 tons in 1897. 


_ Cape Teleyraphy.—The Cape Government has revised 
its telegraph rates. The amended charge is 1s. for 
12 words, with 1d. for every additional word. A local 
rate of 20 words for 1s. hitherto charged will lapse. It 
will be seen that the new tariff is just double that in force 
in the United Kingdom, but, of course, society and life 
: — Africa differ very greatly from society and life 
at home. 


German Cruisers.—The German Government is pro- 
ceeding with the construction of two cruisers of an 
improved type. Cruiser A is to be laid down at Kiel, 
and cruiser B is to be built at Bremen. Each cruiser will 
carry 24 guns, four Maxim mitrailleuses, and two tor- 
pedo tubes, 





Tue Civi, anp MxcHanicaL Enatnesrs’ Socrety.— 
At the meeting of this society, held on Thursday, the 
16th inst., Mr. Holroyd Smith, M. Inst. M.E., M. Inst. 

E., gave a lecture on “Some Methods of Collecting 
the Current in Electric Tramways,” prefacing his remarks, 
at the request of the President, by a brief statement of 
the principles that govern the conversion of dynamic 
energy into electric, and the reverse. In dealing with 
the methods of collecting the currents, reference had to 

made to the various systems of electric traction, and 
4 brief résumé of the history from 1832 to the present 
day was given, By means of numerous diagrams he 
thowed the construction and details of nearly every 
nown collector for underground, with closed or open con- 
duits, and for pene with tubes, wires, &c., de- 
scribing the brush, the bar, the shuttle, and the 
trolley ; and exhaustively compared the relative advan- 
of rolling and sliding contact, giving preference 
o the latter. He considered that the electrical world 
Was largely indebted to Sprague, of America, who, he 
lieved to have been the first to introduce the trolley bar 
collecting the current from the underside of an overhead 
wire, The conditions pertaining thereto were vers am 
analysed, the difficulties and requirements considered, 
Some interesting examples illustrated and described, and 
médels shown. 





MISCELLANEA. 


Tue Barnes District Council has called in Mr. William 
Fairley, consulting engineer, of 53, Victoria-street, 
Westminster, and of Mortlake, to report to them on the 
electric lighting of the parishes of Barnes and Mortlake, 
together with the question of combining electricity works 
and a dust destructor station. 


The traffic receipts for the week ending February 12, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,576,855/., which was earned on 19,6044 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,499,6997., with 19,163? 
miles open. ‘There was thus an increase of 77,156. in 
the receipts, and an increase of 440? in the mileage. 


The delicacy of modern measuring instruments was 
strikingly shown in Professor Vernon Boys’ determina- 
tion of the density of the earth. The force which he 
then measured was, he has stated in a recent lecture, 
equivalent to a weight of sao of a grain acting at 
the end of a lever 1 in. long. aay 


The maximum cost of the pengaent Pacific cable, inclu- 
sive of maintenance for three years, is estimated at 
1,810,000/., the route being from Vancouver by Fanning 
Island and Fiji to Norfolk Island, and thence to Queens- 
land and New Zealand. The rates vid this route to 
London it is proposed should not exceed 3s. per word, 
and at this rate there is, it seems, a fair prospect that the 
line would pay expenses within a year of its completion. 


Some years ago Mr. J. B. Stanwood pointed out that 
the not-uncommon practice of making the joints between 
the segments of a pulley rim half-way between the arms 
was bad, the bending strains due to centrifugal force 
being considerably increased thereby. Mr. Stanwood 
accordingly suggested that the joints should always be 
made to fall in line with the arms. In a recent issue of 
Power, Mr. J. W. Salmon proposes another arrangement 
and to make the joint fall at oneof the points of contrary 
flexure of the segment of the rim between two consecutive 
arms. 


Her Majesty’s Government have recently placed an 
order with the International Purification Syndicate, of 
109, Victoria-street, Westminster, for additional Polarite 
filters at Princetown, Dartmoor, for the purification of 
the peaty moorland water to be used for dietetic pur- 
poses. The albumenoid ammonia in the Dartmoor 
water in question, which previous to purification by 
Polarite was shown by analysis to be .0158 grains per 
gallon, has been reduced to .00616 grains per gallon 
by the Polarite process of filtration, thus indicating that 
an improvement of 62 per cent. has been obtained upon 
a water hitherto considered pure. 


On January 19 a general meeting of the University 
College Engineering Society was held, when Mr. W. A. 
Harding read a paper on ‘‘Water-Tube Boilers.” Pro- 
fessor Beare occupied the chair. The author opened by 
stating that his own practical experience was limited to 
almost entirely the marine type, and he intended deal- 
ing with that type. He then described the Belleville, 
both with and without the economiser, Thornycroft, 
Yarrow, Babcock and Wilcox, Normand, and White’s 
boilers, giving necessary fittings, &c., ineach case. Finally, 
he expressed his thanks to all those, including the manu- 
facturers, who had assisted him in the building up of his 
paper, especially to Mr. Robertson for the loan of a 
model of a Normand boiler. 


The Navy Department of the United States is exceed- 
ingly anxious that the dry docks about to be erected for 
the American Government shall be of masonry in place 
of timber. It appears that hitherto masonry dock work 
executed for the American Government has been done 
by day work, and its cost has accordingly been excessive, 
a3 compared with that of the timber dry docks which 
have been built by contract. Recently, however, Con- 
gress gave the Department permission to build a dock at 
Boston of masonry, provided the cost was not 200,000 dols. 
more than a timber dock estimated to cost 825,000 dols. 
The contract bids for making this dock of masonry have 
been well below the limit thus fixed, so that the Depart- 
ment is hopeful of obtaining powers to substitute masonry 
in other cases. 


The largest metre-gauge bridge in existence has recently 
been completed in India. It is to be known as the Elgin 
Bridge, and spans the Gogia River at Bahram Ghat. Its 
total length is 3695 ft., there being 17 spans of 200 ft. 
each. Its construction involved very heavy river training 
works, as the river in the immediate neighbourhood of 
the bridge site has had a very badly-defined channel, 
which at the time the works were started was moving 
eastward at the rate of 600 ft. year. The bed consists 
of sand to a depth of over 100 ft. The bridge was actually 
erected on an island situated at the junction of the Gogia 
with its tributary, the Chauka, and, this done, the two 
rivers were forced by training walls to coalesce and flow 
beneath the structure. The wall foundations on which 
26 ft. 4 in. in diameter, and are sunk 


the piers rest are 
Each of the 200-ft. 


90 ft. below the lowest water level. 
spans has a weight of 250 tons. 


A remarkable publication, giving a list of the electric 
railroads of the world, together with their mileage and the 
names of their principal officials, has been issued from the 
offices of the Railroad Gazette of New York. The compi- 
lation should prove of t value to manufacturers of 
traction plant of every kind. An alphabetical list of the 
officials will also prove useful, whilst a copy of the 
standard rules and regulations compiled by a committee 
of the American Street Railway jation forms an 





item of great interest. Some of these rules are very 
stringent. In particular, no man will be employed who 
is known to be in the habit of using intoxicating liquor. 
The rules go into great detail. Thus no applicant will be 
accepted as a motor or grip man who weighs less than 
175 Ib., or has any physical defect. Conductors must 
weigh at least 160 1b. and be equally sound in constitu- 
tion. The precautions to be taken in making the daily 
runs are entered into at length, and we note that the 
drivers are cautioned to reduce speed on passing schools 
near the hours of assembling or leaving school. 


The Minister for Railways, in his report on the work- 
ing of the New Zealand Government railways during the 
year ended March 31, 1898, states that the gross earnings 
were 1,376,008/., the working expenses 857,191/., and the 
net earnings 518,8177. On March 31 there were 2055 miles 
of railway open for traffic, the average for the year being 
2043 miles. The gross earnings, 1,376,008/., showed an 
increase of 89,850/. over those of the previous year. The 
gross revenue from passenger traffic amounted to 433, 430/.; 
parcels, luggage, and mails, 60,872/., making a total for 
the coaching traffic of 494,302/. Goods traffic contributed 
837,5897. ; miscellaneous, 19,631/.; rents and commis- 
missions, 24,485/. To earn the above amounts there were 
carried 4,672,264 ordinary passengers and 48,660 season- 
ticket holders, 530,993 parcels, 9936 horses, 862 carriages, 
and 23,069 dogs. The tonnage of the live stock traffic 
carried by goods trains amounted to 110,378 tons, the 
number of cattle being 41,272 head, and that of sheep 
2,356,595. The total goods traffic amounted to 2,518,367 
tons, to which wool contributed 103,055 tons; grain, 
427,448 tons; merchandise, 465,041 tons; mineral 
1,048,868 tons. The working expenses, 857,191/., showe 
an increase over those of the previous year of 68,137/. 
The percentage of expenditure to gross revenue was 62.3, 
as against 61.35 per cent. of the previous year. 


The Kronstadtski Vestnik gives the following parti- 
culars of. the new large torpedo-boats ordered for the 
Russian Navy: The Som—builder, Laird, of Birken- 
head; length between perpendiculars, 213 ft.; width 
midships, 214 ft. ; mean draught, 12? ft. ; speed, 27 knots 
with displacement, when fully loaded, of 370 tons; 
engines, two triple-expansion of 6000 indicated horse- 
power, with four water-tube boilers, Laird type, used for 
the first time in the Russian Navy; heating surface, 
2 square feet for each indicated horse-power; eleven 
watertight compartments, and foredeck strongly arched; 
radius of activity at 15 knots with coal reserve of 80 
tons, 3500 miles; date of delivery, October 4, 1899; 
cost, 52,0007. The Kit, Skat, Delphin, and Kasatka— 
builder, Schichau, of Elbing ; length, 200 ft. 2in. ; width, 
23 ft. ; draught aft, 11 ft. 9#in.; speed, 27 knots; dis- 
—— 350 tons ; engines, triple-expansion with four 

chichau boilers, 16 atmospheres (240 lb.) working steam 
pressure ; twin-screws ; one boat to be delivered January 
1, 1900, and three in the following June; cost of each, 
472,000 roubles, about 47,2002. ; builder to pay forfeit for 
non-delivery at time agreed or for failure to attain the 
rate of speed contracted for. The size and capacity of 
the above boats point to torpedo-boat destroyers, but the 
Russian word used is precisely that employed to designate 
torpedo-boats. 


Mr. A, Hazen has issued an interesting report dealing 
with the filtration of the water supply for Pittsburg. 
This city obtains its water from two sources, the Alle- 
ghany River and Monongahela River, the former yielding 
about three-quarters of the total. The water of this river is 
more or less turbid and occasionally becomes very muddy, 
and the removal of this mud was one of the objects aimed 
at in introducing filtration. To measure the degree of 
muddiness the depth at which a bright platinum wire 
had to be immersed to just become invisible was ob- 
served, and the turbidity expressed as the reciprocal of 
this depth in inches. Thus, if the depth was 33 in., the 
turbidity was reckoned as 0.03. The experiments were 
directed to determining the relative efficiency of ordinary 
sand filtration, and of the so-called mechanical filters. 
The points to be settled were whether Alleghany river water 
could be efficiently filtered without previous sedimenta- 
tion ; whether if open sand filters were used it would be 
necessary to protect them from the weather ; whether the 
mud, crude petroleum, mine drainage, &c., contaminating 
the water would interfere with the filtration; and, finally, 
how long the filters could be run without requiring cleaning. 
The experimental sand filters had a depth of 5 ft. of sand, 
and were worked at a rate as high as 4,000,000 imperial 
gallons per acre per day, and as low as 1,600,000 im- 
perial gallons per acre per day, the bacteriological effi- 
ciency being the same at both rates of filtration. They 
were cleaned when the head needed to get the desired 
flow reached 4 ft. One of the filters gave a bacteriolo- 
gical efficiency of 99.21 per cent., and the other one of 
98.92 per cent. The water to one filter was supplied 
direct from the river, and to the other from a sedimenta- 
tion tank. When the river was not very turbid both 
gave equally good results, but when muddy the one 
supplied direct required much more frequent clean- 
ing, and gave a less satisfactory effluent than its fellow. 
At times of maximum turbidity, the clogging of the 
filter became so rapid as to show that —— sedimenta- 
tion of the water was at any rate hig! ly desirable. The 

troleum, mine Crainage, and the like were not found to 
sae any adverse effect on the operation of the filters. 
Two different types of mechanical filters were tried, and 
the average bacteriological efficiency of the best was 97.7 
per cent., but to reach this result it was necessary to add 
a coagulant, such as sulphate of alumina, to the water 
before filtration. The cost of this is so great, Mr. Hazen 
reports, as to about equalise the cost of filtration by both 
systems, and he accordingly recommends the adoption of 
open sand filters, 
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HIGH VOLTAGE TRANSMISSION. 

ELectRIc transmission at high voltage has, 
hitherto, had merely an academic interest in this 
country. If we except the Deptford plant, with 
its 10,000 volts, we have had no _ installation 
with more than 2000 volts. It is likely, however, 
that the erection of pit-head plants, designed to 
distribute energy in several counties, will bring 
the matter of high voltage distribution before elec- 
trical engineers, and they will have to study the 
subject from a more practical point of view than 
many of them have hitherto done. We lately treated 
of this subject* and showed that the economy of 
such inatsliliene turns chiefly on the cost of 
the mains. When the generating machinery is at 
a distance from the place where the energy is uti- 
lised a large sum: has to be sunk in copper conduc- 
tors, and upon this sum there are constant charges 
for interest which cannot be evaded. The same 
point was emphasised by Professor Forbes in his 
recent paper before the Society of Arts, and it was 
only by minimising the interest to be paid upon the 
outlay for mains that he could demonstrate the com- 
mercial possibility of the scheme he was advocating. 
The cost, of course, depends on the voltage which 
it is practicable to adopt. The same weight of 
copper can transmit with equal efliciency the same 
power to any distance, provided the voltage is 
increased directly as the distance is increased. 
Hence there is a great temptation to raise the volts, 
and so reduce the necessary section of copper. 

Most engineers, however, feel considerable 
reluctance in entering upon an experiment of this 
kind, for they have an uneasy suspicion that new 
phenomena may present themselves at high 
pressures and be very difficult to deal with. Up to 
20,000 volts we have a considerable amount of 
data to guide us, but beyond that figure there has 
hitherto been little known of the way in which 
electric currents would comport themselves, 
although one or two plants are worked at a still 
higher pressure. In this matter we have to turn 
to America for guidance. There the abundant 
water power, the scarcity of coal in some regions, 
and—more important still —the enterprising 





* “Electric Energy in Bulk,” vol, lxvi., page 459. 


spirit of the people, has enabled engineers 
to attach problems which, here, we can only 
discuss. Manufacturing firms in that country 
spend money with a free hand on experiments 
which promise good results, certain that it will 
yield them an abundant return. It is some years 
since that the Westinghouse Electric and Manufac- 
turing Company determined to satisfy itself as to 
how far voltage could be safely raised on electric 
transmission lines. Evidently there must be a 
limit, for everyone who has dealt with high-tension 
currents knows how diflicult it is to keep them from 
straying off in undesired directions. It was on the 
insulation of the line that the interest centred, 
for the generators and motors can be kept out of 
the problem by step-up and step-down transformers, 
and there was evidence to show that high pressures 
could be successfully dealt with in transformers. 

The insulator was the first feature needing 
critical examination. As set forth in a most in- 
teresting paper,* read by Mr. Charles F. Scott, 
before the American Institute of Electrical Engi- 
neers, very little attention had been given to the 
manufacture and design of high-tension insulators 
in the early ’90’s. When the demand sprang up 
manufacturers tried to meet it, but there were 
many points which needed amendment. Porce- 
lain which presented a smooth-glazed surface was 
often found to contain internal cracks or cavities 
which were soon traversed by the current. In 
other cases bits of pebbles or other impurities were 
found. In still other cases the porcelain was not 
compact, and absorbed a drop of ink almost as 
readily as a lump of sugar would do. By slow 
degrees better results were obtained, and now the 
loss of energy over and through the insulators at 
40,000 is negligible, so long as the porcelain is 
intact. Oil is not used in the American insu- 
lators. In the Western States certain of the in- 
habitants are fond of trying their skill with the 
revolver and the rifle against the insulators, which, 
of course, suffer badly in the process. In this 
country the schoolboy does the same with stones ; 
possibly both practices are examples of the force of 
heredity. 

When naked transmission wires are carried on 
poles there is considerable leakage between them 
when a certain critical voltage has been exceeded. 
This leakage is rendered evident to the senses by 
a hissing sound, and by a blue luminosity showing 
round the wires after dark. The loss takes place 
from wire to wire across the air space, its amount 
depending on the distance between the wires. 
To investigate this matter the Westinghouse 
Company stretched nine wires, each 60 ft. long, 
4 in. apart in a horizontal plane. These wires 
were held in place by strings several feet long 
at each end, so that there was practically no 
surface leakage from one to the other. They 
were .036 in. in diameter (No. 19 Brown and 
Sharpe gauge). In February, 1895, the experi- 
ments were commenced, all the odd-numbered 
wires being connected to one terminal of the 
transformer, and the even wires to the other. The 
voltage was gradually raised, and at a little below 
20,000 volts the wires began to give a hissing and 
crackling sound, and to appear luminous in the 
dark. As the voltage increased the sound became 
more and more intense, while the wires vibrated, 
growing more and more luminous, until they 
were surrounded by a coating of soft blue light 
many times their own diameter. The large room 
in which they were became strongly charged with 
ozone. The loss which was measured by a watt- 
meter, according to a method which is not perfectly 
correct, but gives a fair approximation, commenced 
at about 18,000 volts, and is shown in Fig. 1 and 
set forth in the annexed Table : 

Volts ... 18,000 20,000 24,000 28,000 30,000 

Watts (loss) 20 50 260 660 1200 

Under the conditions of the experiment it will 
be seen that the loss was growing very rapidly. 
When plotted as a curve the line becomes nearly 
vertical at 30,000 volts, and it is evident that a 
moderate further rise of voltage would have caused 
the loss to become excessive. The experiments 
were made at frequencies of 60 and 133, with sub- 
stantially similar results. The number of wires 
was also varied, and it was demonstrated that the 
loss varied as the length of wire in use. When 
the distance between the wires was increased the 


* “High Voltage Power Transmission,” by Mr. Charles 
F. Scott, Chief Electrician, Westinghouse Electric and 
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loss was diminished. It was approximately the 
same with 4-in. distance and 28,000 volts as it was 
with 16-in. distance and 36,000 volts. 

The Westinghouse Company did not confine 
themselves to laboratory experiments. At Tellu- 
ride they had the use of a line originally designed 
for working at 3000 volts, and here Mr. Scott, in 
conjunction with Mr. L. L. Nunn, undertook 
further experiments on an extensive scale. They 
provided step-up and step-down transformers by 
which the voltage on the line could be varied over 
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a wide range up to 60,000 volts. The line extends 
from the power station near Ames, which is a few 
miles from Telluride, Colorado, to the Gold King 
Mill, over a length of nearly 2} miles. There are 
62 poles, each carrying three cross-arms, the upper 
being about 26 ft. from the ground. Each cross- 
arm carries two wires supported by insulators. 
These are of three kinds; large glass insulators, small 
glass, and porcelain. The large glass insulators were 
5in. high, by 54 in. in maximum diameter, with 
the bottom standing 1} in. above the cross-arm. 
The small glass insulator was 33 in. in height, 
4} in. in diameter, and stood 2} in. above the 
cross-arm. The porcelain insulator was 4,5 in. 
high, 5{ in. in diameter, and stood 3,4; in. above 
the cross-arm. The small glass insulator was triple 
petticoated, and the others double petticoated. 
The circuits were strung with galvanised iron wire 
.165 in. in diameter (No. 8 B.W.G.), but later that 
on the porcelain insulators was changed to .162 in. 
copper wire. The measured resistance of one of 
the iron wire circuits was 66.25 ohms. at —7 deg. 
Cent. 

In December, 1895, a commencement was made 
with high voltage, and the 100 horse-power syn- 
chronous motor was operated at 25,000 to 30,000 
volts for several days. In January, 1896, 45,000 
volts were used continuously for over a week, and, 
beginning with the latter part of March, a con- 
tinuous run of 37 days was made at 50,000 volts. 
At this voltage the wires were plainly visible at 
night, and the characteristic hissing of high-tension 
currents could be heard for several hundred feet. 
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Measurements showed that loss due to the line was 
small below 45,000 volts, but increased rapidly 
when about 50,000 volts were exceeded ; it reached 
16.4 kilowatts at 59,000 volts, and at this point the 
curve is nearly a vertical straight line. It is not 





professed that these tests were made with extreme 
accuracy, but they had the special value of showing 
that it was possible to work such a line for months at 
50,000 volts, and that the loss was not such as to 
render the plan commercially impracticable. Some- 
times power was being transmitted, and sometimes 
there was only the voltage on the line, but for more 
than half a year the experiment was continued in 
all the variations of weather to be met with in a 
mountainous region, including rain, wet snow, and 
thunderstorms. 

The fact of the possibility of working at high 
voltages having been demonstrated, the work was 
taken up by Mr. R. D. Mershon, with a view of 
getting more exact measurements. He investigated 
the losses between wires placed at distances of 15 in., 
22 in., 35 in., and 52 in. respectively. The results 
are given the annexed diagram Fig. 2, and Table. In 
each case the experiments were carried so far that 


Distances... »- 120in. 22in, SSin. 62 in. 
Loss in watts at 
40,000 volts sie, aD. 140 ‘ie 120 
Loss at 44,000 volts 490 230 es 125 
»» 48,000 ,, 3000 490 ... 130 
ip 52,000 ,, tae 759 780 240 
ae 56,000 ,, ve ue 3000 =: 800 
ss 59,000 ,, a ioe ios 3000 


the curves were becoming straight and the loss 
was growing serious. In the case of the wires 
which were comparatively close together, the loss 
began early and grew rapidly. A set of compara- 
tive readings was taken on one of the circuits and on 
a dummy circuit, identical with the main circuit as 
regards kind and number of insulators and size of 
wire, but only 60 ft. instead of 11,720 ft. in length. 
The results show that the loss of the two circuits 
is practically identical up to about 50,000 volts. 
At higher voltages the loss of the dummy circuit 
increased slightly. Climatic conditions affected the 
leakage only slightly. Precipitation had some 
effect, and there appeared to be some relation 
between the loss and the size of the particles pre- 
cipitated ; it was greater for a fall of snow in which 
the flakes were large than when they were small. 
It was also shown that the loss was affected by the 
form of the electromotive force wave, and that the 
best results were obtained by the sine form. 

These very valuable results will be read with 
great interest by English engineers who are likely 
to be consulted regarding colonial schemes. In 
this country the influence of the Board of Trade 
will probably prevent the erection of naked over- 
head wires carrying high voltages. It is likely 
that transmission here will have to be done by 
buried conductors which will have an_insula- 
tion calculated to stand the required pressure. 
Insulating conductors which are carried on poles 
practically stops the leakage from wire to wire, 
and such wires may be placed very close 
together without any danger. Up to 20,000 volts 
rubber insulation can be applied witha fair amount 
of confidence, but experience is quite lacking as to 
what would be the effect on covered cables of a long 
continuance of such high pressures as 40,000 to 
50,000 volts. It is possible that new difficulties 
will arise, and that much trial and error will be 
needed before they are overcome. Fortunately 
the paternal legislation which obstructs enterprise 
in this country has not yet been adopted in our 
colonies, and it is possible that there we may follow 
the example set by the Telluride Power Transmis- 
sion Company in Utah, who deliver energy to 
Mercur, over 35 miles, at a voltage of 40,000. It 
is true that there has been trouble on the 
line, but it is believed that it has always 
arisen from the insulators being damaged by 
bullets, and that if the inhabitants could be 
induced to refrain from this kind of target practice, 
all would go well. The Niagara installation was 
erected before such high pressures were attempted. 
The mains on the Buffalo circuit are .7 in. in 
diameter and 18 in. apart, and at the pressure of 
20,000 volts the loss is small. Experiments show 
that it would become serious between 30,000 and 
40,000 volts. 

It is probable that 40,000 volts represent the 
high-water mark of electric transmission for some 
years tocome. Even with the guidance so freely 
given to the world by Mr. Scott, these high pres- 
sures are surrounded with difficulty, and no one 
would attempt them who could possibly avoid doing 
so, (Schemes which cannot be made to pay without 
exceeding this pressure, had better be left alone 
until we have accumulated much more experience 
than we already possess} What the future holds 
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for us we cannot say, but we are certain that each 
step forward becomes more difficult. This is true 
in all industries, and more particularly in elec. 
tricity, where the mechanic suffers so much from 
the unmechanical nature of all insulating materials, 
Glass and earthenware are fairly satisfactory, but 
they are very brittle and are difficult to work, while 
the substances which can be cut, such as rubber, vul- 
canite, and the like, are not adapted for being incor- 
porated in machinery. If some inventor would only 
produce a dielectric with the mechanical properties 
of steel or brass, and the insulating power of glass, 
he would open the way fora newadvance. Possibly 
some of our American friends may produce some- 
thing of this kind eventually, and add another 
benefit to the many they have conferred on the 
world. 





GERMAN INDUSTRIAL PROGRESS, 


Aut who study the conditions and developments 
of our foreign trade must have been impressed with 
the great improvement which has taken place during 
the past few years in the diplomatic and consular 
reports which are published by the Foreign Office. 
They are no longer confined to a mere statement of 
bare facts or long arrays of figures, but in many 
cases form most interesting reading to the average 
man, besides containing a vast amount of informa- 
tion which is most useful to the merchant, the 
manufacturer, the politician, and the sociologist. 
We may not be always able to agree with the 
opinions which are expressed regarding the policy 
to be pursued in special cases, or even the deduc- 
tions which are drawn from the facts, but, as a 
rule, the facts themselves can be depended on, and 
are generally sufficient to enable those who are 
interested in special departments to obtain the 
detailed information which may be necessary in the 
carrying on of their business. 

We were led to make these remarks after a 
perusal of an excellent report on the development 
of commercial, industrial, maritime, and _ traffic 
interests in Germany from 1871 to 1898 which has 
been prepared by Mr. Gastrell, commercial attaché 
to Her Majesty’s Embassy at Berlin, and whicli has 
been published as a Blue-Book by the Foreign 
Office. Like the writer of the report, we believe 
it is of the greatest importance at the present time 
that, in the interests of our national progress, 
all classes of the population in the United Kingdom 
should devote a closer attention than hitherto to 
commercial and industrial development abroad, 
which tends every year to more seriously affect the 
material growth of British trade. We also agree 
with him in the opinion that such expansion in 
foreign countries is not by any means altogether 
detrimental to British commerce, as some people 
affect to believe. On the contrary, it brings with 
it certain substantial benefits, although it may 
change the nature of our trade in certain respects. 
But with powerful industrial rivals in the field, of 
whom Germany is now one of the most important, 
it is essential that every effort be made to maintain, 
as far as possible, that superiority in special in- 
dustries which has characterised our staple manu- 
factured products during this century, and which 
has led to a partial monopoly of certain classes of 
goods, but which must necessarily diminish as other 
progressive industrial States arise and produce 
commodities similar to those which were once only 
to be purchased in our own country. We further 
agree with the writer, that under these circum- 
stances it is most deplorable to see any portion, 
however small, of British trade diverted to foreign 
competing nations, as has recently been the case 
through strikes among our population, which react 
not only on those taking part in them, but on the 
whole country. In these days of keen competition 
it is impossible to realise the amount of the indirect 
losses to commerce caused by unfortunate and pro- 
tracted disputes between employers and workmen, 
which gratuitously hand over portions of trade to 
the eager foreigner all too ready to grasp them. 
the disputants would but remember this point, they 
would be less prone to hasty action in such ques 
tions. 

Mr. Gastrell considers the effect of the founda- 
tion of the German Empire in 1871. Previous to 
that time the want of united action, commercially 
even more than politically, did not allow of rap! 
expansion. But in that year the numerous German 
States were merged more closely into a united Em- 
pire, under the German Emperor, and an immense 
political work was accomplished. The immediate 


PN ep oe ae ee ee ee 








Fes. 24, 1899.] 


ENGINEERING. 


251 














effects, however, on the possibilities of national 
development, especially as regards commercial and 
industrial progress, were perhaps greater still, for 
Prince Bismarck, after completing his famous 
political work, devoted himself to direct the 
national energies of the people to peaceful and 
commercial aims. He tried to instil into a united 
and regenerated Germany the commercial spirit 
and the vigorous energy of the old Hanse Towns, 
and he achieved a success beyond his most san- 
guine hopes. It may well be said that he com- 
pleted his political work of consolidating the 
Empire by his indefatigable exertions in paving 
the way for a great commercial and industrial 
future. To-day, according to Mr. Gastrell, is 
seen on all sides a prosperity hardly dreamt of by 
the most enthusiastic patriots twenty years ago. 

Apart from what statesmanship has done to bring 
this about, the national and ingrained character of 
the German himself, which is so eminently suited 
to commercial enterprise, and which may be briefly 
described in the one word ‘‘ thoroughness,” has 
helped immensely to produce this result. It is 
undoubtedly by this ‘‘thoroughness” of methods in 
every department pertaining to commerce, that the 
Germans have attained the position of a first-class 
merchant Power. This most valuable characteristic 
has permeated all classes of the people, and its 
effects can be seen in the manner of carrying out 
every private or national enterprise. No details 
are too insignificant to be considered in attaining 
agivenend. Moreover, in the development, both 
of home industries and foreign trade, the Germans 
have carried the principle of association or co- 
operation to a much greater extent than is the case 
in England. An instance of this principle is to be 
found in the remarkably well-organised ‘‘ export 
unions ” in the German Empire, which have done 
so much with their extensive organisation to further 
foreign trade in all parts of the world. The indus- 
trial expansion of the country has necessitated a 
gradual change of commercial policy. The policy, 
begun in 1891, and since maintained, has as its 
basis the general principle of securing by tariff 
treaties abroad, markets for German manufac- 
tures, while admitting most raw material for 
the home industries, free of all duty, and food- 
stufis for the people, at reduced Customs rates. 
There will, no doubt, be much difference of 
opinion about the wisdom of this policy, and many 
will believe that while it may have artificially en- 
couraged certain industries and enabled the Ger- 
man manufacturer to sell abroad the surplus of his 
output at a lower price than he could do otherwise, 
and thus to some extent have displaced competitors 
in neutral markets at the expense of the home con- 
sumer, it has not on the whole worked for the 
prosperity of German people. Mr. Gastrell enters 
into a very full account of German tariff policy since 
1871, but for that we must refer our readers to the 
report itself. We can only direct attention to the 
broad result that the Germans have succeeded in 
their national aspirations of becoming the most im- 
portant commercial Power on the Continent, and 
inferior only in the whole world to Great Britain 
and the United States. When it is more widely 
realised that in 1897 the value of German exports 
of domestic produce was 176,030,2001., or only 
58,189,508. less than the 234,219,7081. worth of 
similar exports of British origin, and that the pro- 
portion thereof per head of the population is tend- 
ing to rise in Germany and to fall in England, 
perhaps the British public will begin to devote 
closer attention to commercial and industrial deve- 
lopment on the Continent. 

Among the many directions in which the German 
Empire has been pushing its economic expansion 
a8 & powerful European State in recent years, none 
18 more remarkable than the line of development 
of its maritime interests in the broad sense of the 
term, which includes shipbuilding, carrying power, 
and over-sea commerce, together with its necessary 
protection, as represented bya Navy. Sea interests 
and sea power are the natural corollaries of trade 
Interests and industrial power, and they to-day 
take a leading place in German politics, whereas, 
Up to quite recent times, they were of very secondary 
importance to politicians, and still less to the nation 
at large. It is only since 1881 that, moved by 
national considerations, the German Government 
decided to foster the growth of shipbuilding ; but 
the intention to do so did not take practical shape 
until the first Subsidy Bill of 1885. By this action 
they afforded material support to the colonial and 
‘ommercial aspirations of the Empire. Though the 





principle then laid down has since been extended, 
it is almost entirely due to the energy of private 
individuals that such a high level of efficiency in 
this direction has been attained that, at the present 
time, the German shipbuilding yards have been 
offered more orders than they can possibly carry 
out. Here, again, we cannot enter into details, 
but the fact may be noted that with regard to her 
whole merchant fleet of steamers and sailing ships, 
Germany holds the third place among the nations 
of the world, although, as regards steam tonnage, 
she stands second—that is, after England and 
before the United States. 

The growth of traffic by land and sea has been 
remarkable since 1871, and nothing affords a better 
insight into German development. Probably few 
countries have shown such a rapid development of 
carrying power. The capabilities of inland traffic in 
Germany may be gathered from the statement that 
the country possesses 28,566 miles of broad-gauge 
railways and 8647 miles of navigable, natural, and 
artificial waterways. Both these branches of traffic 
have been energetically developed by the Govern- 
ment, especially since the union of the German 
States in 1866 under the leadership of Prussia. 
Previous to that date there was no mutually 
worked-out scheme either of waterways or railways. 
Each State of the old Germanic Confederation 
had worked more or less independently in these 
matters. And with the foundation of the German 
Empire, in 1871, still further facilities for a uni- 
form development of means of transport were 
secured. The German Government has syste- 
matically tried to establish in the country a com- 
bined network of waterways and railways; and 
they have recognised the practicability of both 
working well together, the canals taking the bulky 
part of the heavy traffic, which does not require 
rapid transport. As a result of these endeavours, 
it is now specially claimed that nearly all the 
waterways of Germany have been rendered avail- 
able for steamers, which is a most important point 
for modern traffic requirements. Without it 
canals are nowadays comparatively of little use. 
There is a striking contrast which is most charac- 
teristic of the two countries, between the way in 
which the network of canals arose in Great Britain 
and Germany. In the former it was the result of 
purely private or individual efforts, whereas, in 
the latter, it has throughout been the outcome of 
State or, public enterprise. And the same may be 
said of the railways since 1879. In the German 
Empire both are equally great State undertakings ; 
and it is a recognised principle that their care and 
development is one of the most important functions 
of both the Imperial and of the federated State 
Governments who, working in unison, devote to 
these special objects all their energies, and, what is 
more'to the point, enormous sums of public money. 

Mr. Gastrell gives a considerable amount of 
useful informaticn regarding traffic interests in 
Germany, but we must refer our readers to the 
report itself for that. All the matters which we 
have mentioned lead up to the most important part 
of the report, namely, that which deals with the 
commercial and industrial interests of Germany. 
It is, however, so full of facts and figures that it 
is impossible to give a satisfactory condensation of 
it. Moreover, it opens up many questions of policy 
about which a great deal could be said. Mr. 
Gastrell has evidently been influenced by his en- 
vironment, and seems to be of opinion that the 
German policy has been successful because it is 
founded on principles which are suited to the 
requirements of the nation. On the question of 
tariff, he points out that the German tariff is not 
an excessive one ; on the contrary, it is very mode- 
rate, but it is effective enough in affording to the 
home producer ample protection against foreign 
competition, although he adds, rather significantly, 
this is not acknowledged by the agricultural section 
of the community. All the duties are on imports ; 
there are none on exports, and the general arrange- 
ment of the German tariff is an extremely simple 
one as compared with those of other countries on 
the Continent. 

Mr. Gastrell traces the development of German 
trade in consequence of all the forces which have 
been brought to bear upon it, and he shows that it 
has been most satisfactory. Taking the results 
from 1889 to 1896, and analysing the figures, we 
find that, as regards imports, the increases were 
only from the United States with 10,541,750/., from 
Russia with 5,403,500/., and from Austria-Hun- 
gary with 850,2501., being all three countries pro- 





ducing on a large scale, grain and other food-stuffs, 
and making a total of 16,795,0001., chiefly of im- 
ported food for the growing German population. 
For the six chief countries of Europe there is a 
total decrease of a value of 25,106,000/. in the value 
of the imports; and, be it noticed, this reduc- 
tion is all from nations whose chief imports into 
Germany are manufactures, clearly thereby show- 
ing the great development of German similar in- 
dustrial products. That sum total consists of the 
following reductions : Of 8,125,7501. from Belgium, 
of 6,271,2001. from Holland, of 5,696,200/. from 
Great Britain, of 2,093,200/. from France, of 
2,091,750). from Switzerland, and 827,900/. from 
Italy. The very large falling-off from Belgium and 
Holland is, no doubt, due to less transit trade, 
from other nations (Great Britain, for instance) 
vid those two countries, as well as to less imported 
goods from Belgium and Holland themselves. 
Some very interesting and instructive statistics 
are given of the trade of Germany with Great 
Britain and with British colonies and possessions 
during recent years, but for these and many other 
points of interest we must refer our readers to the 
report itself. On the whole, we have no hesita- 
tion in saying they will find it one of the most 
important ever issued by the Foreign Office. 





THE COST OF THE AUSTRALASIAN 
RAILWAYS. 

Or the value of statistics there can be no doubt. 
This is a matter which does not need to be argued; 
everyone admits it. Indeed, it is admitted too 
freely and completely. There are many people who 
seem to imagine that the whole of a case can be 
stated in figures, and that if these are beyond 
doubt, their verdict is final. This may be true in 
geometry, but in the business of the world it is 
never possible to give an arithmetical value to all 
the factors ina problem. There are always some 
—and often these are the most important—which 
elude all attempts to appraise them in figures, and 
unless they be kept in mind, a false conclusion 
will certainly be arrived at. To take a familiar in- 
stance ; when we read in the papers the value of 
the estate left by a dead man we often proceed to 
pronounce his life a success or a failure, without 
staying to inquire whether the acquisition of wealth 
was the matter he set before him as the object of 
existence. Although we know quite well that 
money is only one of the things for which men 
strive, yet we are very apt to forget that there are 
other ideals—love, friendship, honour, truth— 
which are better worth the winning. The sight 
of the figures for the moment obscures our mental 
vision, and we come to a conclusion on partial evi- 
dence. 

The commercial results of railways in new 
countries afford a striking instance in which sta- 
tistics do not cover the entire ground. The entire 
profits of the railways do not find their way into 
the treasurer’s office. Much remains spread over 
the various districts in the form of greater pro- 
sperity and wider fields of industry. The time has 
gone past when a settler could live entirely on the 
fruits of the soil, eating his grain and meat, and 
spinning his wool into clothes. Agriculture can now 
only be carried on within reach of a market where 
the products may, in part, be exchanged for manufac- 
tured goods. Hence large tracts of country must re- 
main untilled pending such times as railways can be 
constructed to them. In estimating the value of 
these railways, the new outlet for labour must be 
taken into account. In doing so it is not sufficient 
to reckon only the local prosperity which is created ; 
abundant harvests in the colonies may mean an 
increased demand for goods manufactured in Shef- 
field and Birmingham, and an active career for 
shipping which would otherwise be laid up in idle- 
ness. Such matters may escape the notice of the 
statistician—at any rate he cannot incorporate 
them in his figures—but they must be considered 
by the statesman. It needs an all-round compre- 
hensive vision to decide how much of the prosperity 
of a colony is due to its railways, and what 
it is worth while to pay for their assistance. Most 
people rate the advantages far too low, giving 
more heed to what can be put on paper than to 
the less tangible, but more real, advantages which 
follow the building of railways. 

Nevertheless statistics afford most important 
aid in a national stocktaking, and the country 
is indebted to Mr. Price Howell for the very 
valuable information he laid before the Royal 
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FINANCIAL ASPECT OF THE AUSTRALIAN ‘RAILWAYS ON A COMPARATIVE BASIS ON JUNE 30, 1896. 
(TASMANIA, DECEMBER, 1895.) 
| | SPENT ON CONSTRUCTION. eat ad INTEREST FOR YEAR. 2" 
} —— — a 
l Loans |Discounts and In- | | 
ix ~~ . Cost of Float- Net Amount | noes Paid Less Amount On Accounts 
RAILWAY for Railway | ing Loans Available | “Out of | Unexpended | Expended on eeiabaiie From | Expended | 
| Purposes. (Less from Loans. Loans. | Balance. |Construction.|*° unt) Consolidated | Total. On Loans from other , Total. 
Premiums). | from Revenue or | Raised. Sources | 
Loans. other Sources. taken at | 
| 3 per Cent. 
vi | £ £ £ £ | £ | £ Bcf Le , ne 5 £ e- 4 £ 
New South Wales .. - + Not obtained ve bi + | - x |Not obtaine 
Victoria “a .| 86,732,845 548,697 36,184,148 na | 1,069,307 | 35,114,841 | 35,114,841 2,993,310 38,108,151 1,459,743 89,799 1,549,542 
South Australia 12,465,793" 433,626 12,022,170 56,035 | 368,572 | 11,617,563 | 11,617,563 476,222 12,093,785 468,375 14,287 509,110 
Queensland .. ..| 18,631,652 1,185,452 17,496,170 = 148,390 17,347,780 | 17,347,780 “s 17,347,780 711,203 os 711,203 
Northern Territory 1,162,780 5,461 1,157,409 136,597 9,764 1,011,048 1,011,048 10 1,011,058 45,832 oe | 45,832 
West Australia 2,199,238 31,770 2,167,468 = is 2,167,468 | 2,167,468 149,356 | 2,316,824¢ 89,862 4,481 | 94,344 
Tasmania .| 8,755,143 ae ie i | 224,724 3,493,818 | 3,492,818 28,138 | 8,521,956 143,612 844 144,456 
| The colonies’ |The indebtedness 
| | | indebtedness. | of the railways 
| | | on full capital 
| | raised for rail- 
| | way construc- 
| | | | tion. 


Statistical Society last Tuesday on the Australasian 
Railways. Our colonies in that part of the world 
have very heavy debts, but, unlike the Mother 
Country, they have a great deal to show for the 
indebtedness. They have never had to engage in 
a life-and-death struggle with a Napoleon, and 
pawn their future revenue to pay the cost. The 
extent to which the money borrowed by the 
colonies has been expended in railway construction 
is shown by the following statement of the pro- 
portion of expenditure on completed lines to the 
whole indebtedness of each colony up to June 30, 
1896 : 


Per Cent. 
New South Wales ... 59.19 
South Australia... 56.72 
West x Bea. ae 48.91 
New Zealand (March, 1896) 35.97 
Victoria ae = 80.00 
(Jueensland ... a ini 51.66 
‘Tasmania (December, 1895) 41.69 


There are, therefore, very tangible assets, and 
the interest to be paid does not come out of the 
pockets of the colonists, if the railways are worked 
successfully. It is scarcely to be expected, how- 
» ever, that this result should be attained, when we 
consider the vast distances to be covered and the 
sparse population. The area of the Australasian 
colonies is greater than that of the United States of 
America (excluding Alaska) though the population 
is many times inferior, being but 4} millions. Thus, 
whilst the States have 26} miles of railway per 
10,000 inhabitants, the Australasian colonies 
have no less than 30$ miles. But they have 
only »,th the weight of goods traffic to move. 
The wonder is that the statistical results are as 
good as they are. The total capital expenditure 
of the six colonies (excluding New Zealand) was, 
at the end of 1896, about 110 millions sterling. 
The net earnings for the year come to about 
3,263,0001. Only Western Australia shows a sur- 
plus of net earnings over the interest charges. The 
deficiency in the case of Victoria amounts to no 
less than 583,685/. The various colonies adopt 
different methods of account-keeping, and dif- 
ferent dates for making their results ; and, there- 
fore, it is most difficult to make comparisons 
between them. 

To enable us to arrive at an equitable basis on 
which the railways of one colony can be compared 
with those of another, Mr. Howell has prepared the 
Table published above, from figures compiled from 
the Treasury returns and from the railway reports 
of the various colonies. It takes account of what 
would be chargeable to the railways if interest on 
total cost of construction was charged, and (also) 
the actual interest for which each colony is charge- 
able for railway loans. 

The extent of the railway systems and the 
volume of traftic carried on the New South Wales 
and Victorian railways together, are greater than 
those of the combined railways of all the other 
Colonies. The combined capital expended on rail- 


ways and the combined gross and net earnings for 
the year 1896, give a striking illustration of the 
extent of the operations in the two 
colonies, viz.: 


leading 


























* Of the 12,465,7932. loans raised, 881,600/. has been finally paid off by the Treasury, thus relieving the colony’s indebtedness by the interest on that amount ; but as this has not been met from 
the railway net earnings, interest on the 881,60U/. at 3 per cent. is included in the ‘* total interest” column. 1 


Capital Gross Net 
Expended. = —_—— 
£ > , 


New South Wales 
and Victorian rail- 


ways... se ... 74,960,345 5,221,809 2,123,446 
All other Austral- 
asian Government 
railways 51,820,071 3,949,398 1,571,301 


The cost of the lines per mile, including equip- 
ment, varies from 14,5631. for the 4 ft. 83 in. 
gauge in New South Wales down to 3940/. for the 
3 ft. 6in. gauge in West Australia. The principal 
causes affecting the cost of the New South Wales 
railways are the heavy continuous gradients, the 
substantial formation of the tracks, substantial 
station buildings and equipment, extensive inter- 
locking, and other safety-working appliances, the 
high price of labour and material when the prin- 
cipal lines were constructed, and the extent of 
double and quadruple track. On the other hand, 
the extremely low cost per mile in West Australia 
is due principally to the large mileage that has 
been laid down when labour and material were at a 
very low price ; to the fact that in recent vases the 
contractors have built the lines at a very low rate, 
recouping themselves by carrying the glut of traffic 
for some considerable time from the date of com- 
pletion of the line to the date of handing it over to 
the Government. Moreover, in West Australia the 
tracks and buildings are of a light nature, and 
there are very few stations of importance. 

Gross earnings vary considerably, and may be 
taken in two groups as under : 


‘ Per Train Per Mile 
Year 1896. Mile. of Line. 
oa £ 
New South Wales ... 7 3.68 1114 
West Australia... es 6 10.44 913 
New Zealand os ae 7 1.85 592 
Victoria F oe et 5 4.11 769 
South Australia... seh 5 8.57 573 
ueensland ... Ses — 4 6.91 456 
asmania ... ee ss 4 1.36 350 
Net earnings take the following order of prece- 
dence : 
: Per Train Per Mile 
Year 1896. Mile. _of Line. 
ae a. £ 

New South Wales ... 3 3.44 501 
West Australia ; 3 5.39 458 
New Zealand 2 7.32 216 
South Australia 2 4.04 234 
Victoria - 1 10.82 274 
Queensland ... 1 10.32 185 


The net earnings work out to the following 
percentages on the capital cost : New South Wales, 
3.44 per cent. ; Victoria, 2.24; South Australia, 
3.21 ; Queensland, 2.63 ; New Zealand, 2.80; Tas- 
mania, 0.83 per cent. ; West Australia, 11.58. When 
all the difficulties resulting from the democratic 
form of Government, from the earlier methods of 
managing the railways, and from the high price of 
labour, are taken into consideration, these results 
are most satisfactory. With the exception of Tas- 
mania, all the colonies obtain a considerable return 
from their railways in direct protits, while indirectly 
the inhabitants reap great benefits. Australia 
without its railways would be in many places quite 
deserted, and it is certain that that form of expen- 





t On lines open only. 


diture has yielded better returns to the country 
than any other. When America is covering its 
Western States with lines, no English colony can 
afford to stint its expenditure in this respect. 





AN ICE-BREAKING STEAMER FOR 
RUSSIA. 

Ar the end of last week some trials were made 
of a somewhat novel description of vessel which 
has just been constructed by Messrs. W. G. Arm- 
strong, Whitworth, and Co., at their yard at 
Walker-on-Tyne, for the Russian Government. 
This is the quadruple screw steamer Ermack, which 
has been designed, so far as the general features 
are concerned, by Vice-Admiral Makaroff, of the 
Imperial Russian Navy, especially for the purpose 
of keeping open the northern ports of Russia 
either during the whole winter or for a longer 
period than they would otherwise be navigable. 
As our readers are aware, the Walker yard, over 
which Colonel Swan presides, has had some expe- 
rience in the construction of vessels of this type, 
whilst Admiral Makaroff has made ice-breaking 
steamers his especial study for some time past. The 
result has been that in the Ermack there has been 
produced a vessel which is doubtless in advance of 
anything that has yet preceded it, as it is certainly 
the heaviest and largest craft of the kind. 

The ship is 305 ft. long, 71 ft. wide, and 
42 ft.6in. deep. The shape of the hull is alto- 
gether peculiar, and has been designed specially 
to resist the crushing effect of ice closing round, 
and also to enable field ice to be broken with 
greater facility, whilst the four screws are ar- 
ranged so that large blocks of ice may be carried 
clear of the hull, or out of the way of the advance 
of the vessel by means of the current or race due 
to their working. With this view, three screws 
are placed at the stern, one being on the centre 
line as in ordinary single-screw vessels, and the 
other two as in the usual twin-screw arrangement. 
It is hardly necessary to say that an ice-breaking 
steamer to be effective must have remarkable 
manceuvring powers, as vessels working in frozen 
seas have the very smallest space to turn in at 
times. For this reason the twin-screw arrange- 
ment was desirable, but with twin-screws the 
efficiency of the rudder may be lessened as the 
propeller race is not thrown directly on to it, 
as is the case with one screw working directly 
forward of the rudder. For this reason, Admiral 
Makaroff was strong on the point of having three 
screws aft. The bow screw is driven by a shaft 
which projects through the sloping stem forward, 
and is placed a little aft of the forefoot, or perhaps 
we should say where the forefoot would be were it 
not removed, for the stem slopes down from the 
water line for a considerable distance aft. This 
bow screw is not introduced for speed purposes— 
as the designers of the ship are naturally aware of 
what has been discovered already by practice in 
regard to the inefficiency of bow screws—but 
simply to enable the ship to clear her way and keep 
lumps of ice from accumulating under her bottom. 
The latter is a most serious trouble, sometimes 
even greater than that of breaking uv the sheet 
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ice. By reversing the bow screw, that is to say, 
driving it in the go-astern direction, the race is 
projected forward, and lumps of ice may 
thus be washed out from underneath the field 
ice, where they often lodge and cause trouble. 
On the other hand, when the bow propeller is 
working in the ahead direction it washes the 
bottom of the vessel, and thus removes ice, 
although it apparently contributes very little or 
absolutely nothing to the propulsion of the ship, 
supposing the other three propellers to be at work. 
The experiments of Saturday last rather bore out 
this remarkable fact. 

The hull of the Ermack is of remarkable strength 
and is extensively subdivided by watertight com- 
partments, there being 48 in all. Each of these 
compartments has been tested whilst the vessel was 
on the stocks by filling it full, over 16,000 tons of 
water being used in all, and as much as 2500 tons 
being on board at one time. The remarkable 
manner in which the bulkheads are stiffened would 
indicate that the average ship’s bulkhead would be 
very unlikely to stand a similar test supposing all 
the scantling worked in the Ermack to be necessary 
for withstanding the head of water due to filling 
the compartments. In this class of work the 
builders have had a good deal of experience in the oil 
tank steamers, of which so many have been launched 
from the yard, and which are probably the only 
class of vessels which have a thorough practical 
testing of their bulkheads before being taken 
over. The stiffeners of the bulkheads of the ice- 
breaker, however, form an important element in the 
constructive plan in the hull, and we understand 
it was made a general feature in the design that 
the framing or skeleton of the vessel should bea 
complete and strong structure irrespectively of the 
plating. In this way the ribs, deck, beams, 
stringers, floors, and longitudinals in the bottom 
are all connected with more than ordinary care 
by brackets, gusset pieces, diamond plates, &c. 
The double bottom is on the ordinary bracket 
system, but, in place of ending with margin plates 
in the usual position, it is carried round the turn of 
the bilge and some little distance up the sides. 
Here the inner skin curves inwards boldly, thus 
forming coal bunkers, and above this are larger 
compartments which may be used for cargo spaces. 
In this way the hull is double-skinned throughout, 
and should the outer plating be pierced the main 
compartments would not be flooded. 

There is, however, little fear of the integrity of 
the outer skin being compromised by the attack of 
ice. In the first place the form of the hull is such, 
and the strength of the structure is so great, that 
it is calculated the ship would be lifted bodily, 
rather than give way, by ice closing round. The 
frames are of massive angle bars spaced 2 ft. The 
ice belt, which may, perhaps, be likened to 
the armoured belt of a war vessel, extends 20 ft. 
on each side round the girth of the hull and runs 
from bow to stern. The plating here is 1} in. to 
1}; in. thick, the maximum thickness being amid- 
ships. At the back of this ice belt there are worked 
between the frames supplemental frames, which are 
also heavy angle bars, so that over this area the 
framing is actually spaced 1ft. In addition to this 
there are deep web frames where the distance 
between bulkheads renders them desirable to main- 
tain the high standard of resistance that is awarded 
to every square foot of the hull structure through- 
out. The ice belt is flush-plated with inside butt 
straps ; the other parts of the skin being of ‘‘ joggle” 
plating, a method of construction that appears to be 
in favour at the Walker yard.* 

The machinery of the Ermack extends through a 
greater part of the ship, but it is all placed so low 
that there is ample accommodation, not only for 
the personnel, but also for a good deal of cargo and 
& considerable number of passengers. To walk 
through the engine and boiler-rooms from end to 
end is really more like going over a marine engine 
factory than. looking over aship. There are four 
main propelling engines and four smaller propelling 
engines, or eight sets of engines in all, and there 
are six double-ended boilers. As we propose, 
through the courtesy of the builders, publishing 
— illustrations of this interesting vessel at a 
— date, we will reserve a more detailed descrip- 
tion until then. Beginning at the bow, we pass 
into the forward engine-room, where we find a set 








* The system of joggle plating was illustrated and de- 
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of triple-compound engines, which are coupled 
in the usual way to shafting projecting forward, 
there being a thrust-block placed in front of the 
engines. Forward of this set of engines, and at the 
side of the shafting, is a smaller pair of ordinary 
compound engines, which can be made to drive the 
propeller by being put in gear with the line shaft- 
ing by means of spur gearing. In that case the 
bolts of the coupling of the crankshaft of the main 
engine and the thrustshaft are taken out so that the 
latter engine is disconnected. 

The boilers are of the usual double-ended return- 
tube type, and are placed thwartships in the middle 
of the vessel. Aft of the boiler compartment 
is the main engine-room, where are placed the two 
sets of triple-expansion engines for the wing screws. 
These screws have also auxiliary engines, arranged 
on the same principle as the bow machinery. The 
main engine-room is a fine spacious compartment, 
and has a very comfortable appearance. Proceed- 
ing further aft we pass into a third engine-room, in 
which is situated the machinery which drives the 
centre propeller. This, again, has an auxiliary 
compound engine. It will thus be seen that there 
are eight sets of propelling engines in all situated 
in three engine-rooms, in addition to which there 
is a more than usually large complement of ordinary 
auxiliary engines, for the functions the steamer 
will be called on to perform are many, and she 
must be entirely independent. 

The object aimed at by Adiniral Makaroff in 
fitting these auxiliary propelling engines is to 
enable the vessel to steam at moderate speeds with 
economy. The losses due to running engines at 
powers far lower than those at which they are 
designed to do their best work are, of course, well 
known, and for this reason the smaller auxiliaries 
are fitted, and these will be used for ordinary low 
speed work. They will run at a fairly high piston 
speed, being geared down considerably. Of course, 
when the auxiliaries are in use the main engines will 
beidle. Naturally any combination of main and auxi- 
liary engines can be brought into play excepting the 
driving of one propeller by both its sets of engines 
at once. It might be said that to reduce speed 
it would be desirable to work, say, only one main 
engine, and let the other three propellers run loose 
rather than always carry about four extra sets of 
engines. That is a question that may be solved by 
further experiment, and any trials made by Admiral 
Makaroff in this direction will be of considerable 
interest. The special work for which the vessel is 
designed, however, must be taken into considera- 
tion, and it is undesirable to have any propeller 
undriven, as it might then become jammed by ice, 
and thus interfere with the progress of the ship. 
It should be stated here that the whole of the pro- 
pelling machinery is designed with such ample 
margin of strength that the machinery might be 
brought up suddenly by ice getting in the propellers 
without doing any harm to screws or engines. With 
this end in view the shafting and all working parts 
have factors of safety from 35 to 60 per cent. above 
the requirements of Lloyd’s and the Board of 
Trade. The propeller blades are extremely mas- 
sive, and are made of nickel steel of great strength. 
The screws are designed to work against solid ice 
without damage. In regard to this feature it may 
be said that an ice-breaking vessel built by this 
firm has recently been put to this test, in the course 
of work, with most satisfactory results. 

The Ermack left the Tyne for her trials in the 
North Sea at daybreak on Saturday last, the 
18th inst., and did not return again until late on 
the following day. Owing to thick weather the 
section posts on the measured mile were not 
visible, so that log speeds had to be taken. A 
large number of runs were made under different 
conditions of working, both with main and auxi- 
liary engines in operation, and with a large 
number of combinations. The data collected were 
of a most voluminous nature, as may be imagined 
from the number of engines in use, and at the 
time of writing are not all worked out. The most 
striking feature, however, was that with the three 
after screws working full speed ahead, and the 
forward one driving in the reverse direction, prac- 
tically the same speed, close on 16 knots, was re- 
corded as when all four engines were in forward 
gear. The result seems a little surprising, and pro- 
bably when the indicator diagrams are worked out 
there will be found to be some discrepancy in the 
powers. There is of course the additional skin 
friction due to the race of the forward propeller, 





and it must be remembered that when the bow 





propeller is working ‘‘astern” it creates a cur- 
rent in the direction the ship is proceeding. 
These considerations are, however, hardly sufficient 
to account for the observed results, and the phe- 
nomenon appears as much a paradox as negative 
slip did in the early days of the screw. Of course, 
imperfections of the patent log may be accountable 
for some part of the result, and further experi- 
ments which Admiral Makaroff proposes under- 
taking will be looked forward to with interest. 

The machinery of the Ermack was supplied by 
the Wallsend Slipway and Engineering Company, 
and worked remarkably well throughout the long 
and severe tests to which it was put during the 
trials. The Russian Government was represented 
on the trials by Vice-Admiral Makaroff, President 
of the Imperial Russian Commission appointed to 
superintend the construction of the vessel. As 
stated, we shall give further particulars of this 
interesting vessel when we publish illustrations 
of her. 





NOTES. 


CoHERERS. 

As there is no agreement as yet as to the way in 
which coherers conduct, the following experiment 
described by Thomas Tommasina in the Comptes 
Rendus will be of interest. A pendulum bob of 
nickeled brass, 1 centimetre in diameter, is sus- 
pended by a very fine wire. Underneath it a 
copper disc, 4 centimetres in diameter, fixed to a 
copper rod. The wire and rod are the electric ter- 
minals. On the disc is formed a little heap of filings 
of various metals ; the pendulum is lowered until it 
just scrapes the filings. The circuit comprises an 
accumulator cell, resistance, commutator, and a very 
sensitive relay ; the secondary circuit, closed by 
this relay, contains two cells and a small incan- 
descence lamp. When the oscillator, which is 
placed at the other end of the room, emits a spark, 
the lamp lights up; at the slightest movement of 
the pendulum, the lamp goes out again. The hori- 
zontal disc bearing the filings can be lowered. When 
this is done carefully, a brilliant thread can be seen 
between the pendulum and the disc. It consists of 
the filings which form a flexible, mobile chain. 
This chain did not at once collapse when the thread 
was broken below, in which case the lamp was ex- 
tinguished. The thread would again unite with 
the other filings, the current be re-established, and 
the lamp brighten up again. Tommasina obtained 
chains, 2 centimetres in length, but never more 
than one at the time. To restart the chain, the 
pendulum is brought in contact with or near the 
filings, and the disc then lowered. As regards 
this cohesion or adhesion, Tommasina would divide 
the metals in four groups. Strongly adhesive are 
silver, nickel, cobalt, aluminium with 6 per cent. 
of copper, brass, aluminium with 90 per cent. of 
copper, platinum, gold. In the second group 
follow aluminium itself, zinc, copper. Metals of 
the third group are very little suitable for the ex- 
periment: tin, solder, lead, cadmium, aluminium 
containing 6 per cent. of silicon. Hardly any 
adhesion was observed in the case of bismuth, 
iron, magnesium, antimony. Tommasina points 
out that the adhesive power seems to vary in the 
opposite sense as the oxidability. The oxidability 
would evidently be influenced by the state of the 
surface of the filings, for which it would be diffi- 
cult to obtain homogeneous conditions. The 
specific gravity would also enter into the problem ; 
this is probably the reason why gold and plati- 
num rank below brass and aluminium-bronze. 


Tue 5-In. Howirzers aT UMDURMAN. 

The last issue of the ‘‘ Proceedings of the Royal 
Artillery Institution” contains some very interest- 
ing particrlars as to the performances of the 5-in, 
howitzers which wrecked the Mahdi’s tomb at 
Omdurman, this being the first occasion on which 
high explosives have been fired in actual warfare. 
These weapons fire a shell weighing 50 lb., and, in 
those used at Omdurman, the bursting charge was 
4 lb. 14 0z. of lyddite. The new shell now sup- 
plied, however, contains 9 lb. 15 oz. of this explo- 
sive, and has been proved to be still more effectual 
than its predecessor. The latter is 3.2 calibres 
long, whilst the new shell is 3.65 calibres in length. 
In Egypt the gun was ‘‘horsed” by eight mules, 
the weight hauled being 45 cwt., inclusive of two 
rounds of case over and above the proper equip- 
ment of the gun. These mules were fitted with 
pack saddles, so that, once the guns were in position, 





the team could be used for bringing up the ammu. 








254 


ENGINEERING. 





[Fes. 24, 1899. 














nition, one mule being able to carry four shells or 
two boxes of cartridges. With this arrangement 
for transport, a good fire could, it was stated, be 
maintained, even when the ammunition base was 
as much as two miles from the gun. The cartridge 
used is loaded with cordite, and the charge can 
be varied with great ease. This is often necessary, 
though it was not done at Omdurman, owing 
to the fact that the direct-action fuze, with which 
the shell is fitted, will not act with certainty unless 
fired at an angle of 10 deg., the range with the full 
charge being then 2000 yards. At Omdurman the 
ranges varied from 3200 yards down to 1250 yards, 
the former requiring an elevation of 18 deg., and 
the latter one of 6 deg. At the shorter range there 
were some blinds, the shell failing to explode. The 
new shells are, it was announced, to be fitted with 
a fuze, which bursts on graze. The difficulty in 
arranging this lies in securing the safety of the gun 
detachment in case of ‘‘prematures” in the gun. 
This difficulty has now, it seems, been surmounted, 
and the shells will burst on striking horizontal 
ground after being fired from an elevation of 2 deg. 
only. The fuze actually used at Omdurman, though 
failing in the respect named, proved in other re- 
spects very satisfactory, and the detachment were 
able to stand up tothe gun with as much confidence as 
if firing common shell. The hole blown in the dome 
of the Mahdi’s tomb by the shells measured 20 ft. 
in height by 12 ft. in width, the walls being 23 ft. 
thick. Single shells again blew holes through the 
citadel walls, which were 12 ft. to 20 ft. high, 
6 ft. thick at the bottom, and 44 ft. at the top. 
The gunboats were able to fire down the main 
street, through one of the holes thus made. 
In some cases, with walls only 1 ft. thick, the 
shells got through before bursting; the moral effect 
then seems to have been very great. The space 
covered by the fragments of shell in bursting is 
very large, and General Brackenbury stated that 
with an 8-in. howitzer at Okehampton a fragment 
of shell which had burst 2000 yards away, came 
back amongst the gun detachment. At an experi- 
mental firing at Cairo a range party stationed 1000 
yards from the target had to move, being still 
within the danger zone. The head and base of 
the shell each break up, it is stated, into four or 
five fairly large pieces, whilst the walls fly into 
much smaller fragments. Against unsheltered 
men a battery of 15-Ib. field guns firing shrapnel 
is, it is stated, more effective than a battery of 
these howitzers, but the latter are much superior 
when the men are behind cover which shrapnel is 
unable to search out. Lyddite has now been fired 
from guns of as much as 10 in. in diameter, and 
the fuze adopted is so safe that, even with black 
powder as the propellant, there has never been a 
‘* premature.” 


PrRoGREsS IN SIAM. 


People in Britain are very apt to overlook what 
is being done in foreign countries unless there is 
some specially striking event or critical state of 
affairs to attract their attention. As some one has 
said, we almost require a war to compel us to learn 
the geography of distant parts of the world, and it 
cannot be doubted that war has done much to stimu- 
Inte the study of geography. A few years ago, 
when affairs in Siam and neighbourhood strained 
our relations with France, and, indeed, almost 
threatened war, many people for the first time 
took an interest in Siam, and made their knowledge 
of its geography and resources somewhat more defi- 
nite, although, after all, not very exact. For some 
time past, however, the difficulties with France 
have not been so apparent, although they have not 
by any means disappeared, and Siam has slipped 
out of many people’s minds, which, so far as the 
Far East is concerned, have been absorbed in the 
many and complex problems which have arisen in 
China. Although Siam can never have the import- 
ance of China either from a political or a com- 
mercial point of view, still its position relatively to 
India, China, and the French possessions in the 
Far East will always make its affairs worthy of 
consideration. The correspondent of the T'imes 
recently transmitted from Bangkok a lengthened 
telegram, which gave a striking account of the pro- 
gress achieved within the last two or three years by 
the Government of Siam, aided by British officials, 
and their work is another striking example of what 
may be done. In Siam, as in Japan, the impulse 


towards reform has come from within and not 
from without ; but, unlike Japan, it has not come 
from a clan, or a class, supported by the general 





feeling and spirit of the race, but from the Sove- 
reign. During. the time that Mr. Mitchell-Innes 
has been financial adviser to the King of Siam 
the financial affairs of the kingdom have made 
much progress. In two years and a half the 
revenue accounts show an increase from 1,260,0001. 
to 2,030,0001., while expenditure has increased 
from 889,0001. to 1,820,000/. The latter increase is 
due to the payment of arrears, the improved adminis- 
tration of the police, and the outlay on public im- 
provements. A statement of accounts will hence- 
forth be published annually, as the King desires that 
Siam should establish its credit abroad preparatory to 
the revision of the old commercial treaties. Siam is 
now the most lightly taxed country in Asia, and 
there is almost complete free transit throughout 
the kingdom. Under the management of Mr. 
Slade, conservator of forests, who has been lent by 
the Burma Government, the teak revenues have 
been trebled. Under Mr. Jardine, inspector- 
general, who has also been lent by Burma, an 
effective force of 2515 police—Siamese, stiffened 
by a few Afghans—has been organised, disciplined, 
and regularly paid. Under Mr. McCarthy, sur- 
veyor-general and cadastral surveyor, progress 
has already been made. The leading reform is in 
the collection of the land tax, in which a large in- 
crease is anticipated. Irrigation works have been 
developed, and large districts are now covered 
with inhabitants, where a few years ago there were 
none. Sanitation has improved by the efforts of 
British health officers, and education has been 
developed. Almost every State department is 
now controlled by an English-speaking prince. 
The Times correspondent, however, points out that 
much remains to be done. The bar is still uncut, 
the Khorat railway is unfinished, there is no water 
supply, the people drinking the polluted river. It 
appears that the execution of the Government’s pro- 
mises is hampered by a multiplicity of advisers from 
every European nation and Japan, and the result 
is an illustration of the saying that too many cooks 
spoil the broth. French jealousy seems to offer 
obstacles to many reforms being carried out, but 
if Siam keeps on her way she will soon have suffi- 
cient strength to render aggressions improbable. 
The Governments of Europe should see it to be 
their duty to give sympathetic support to Siam in 
her efforts to attain a high position amongst the 
civilised native States of the Kast. 








MICROSCOPIC STRUCTURE OF GOLD AND 
GOLD ALLOYS. 
To THE Eprror or ENGINEERING. 

Srr,—In answer to Mr. Andrews’ letter of January 20 
(page 87), it may be well to give a brief statement of the 
laws by which segregation in alloys is governed. 

These laws are the same for solids and for liquids, and 
three cases may occur : 

1. The alloyed metals may be insoluble in each other in 
the solid state, as lead and tin appear to be, because the 
electrical resistance of their alloys is, according to 
Matthiessen, equal to the electrical resistance calculated 
on the hypothesis of a simple mixture. 

The two metals are mutually soluble in all propor- 
tions (isomorphous mixtures); the gold-silver and iron- 


manganese groups appear to belong to this category, we 
say ‘‘appear,” use the study of them is not abso- 
lutely complete. 

3. The mutual solubility of the two metals is limited, 


as is the case of water and ether; copper and silver 
present an example. The degree of solubility varies, 
therefore, with the temperature. 

It will be evident, from these statements, how complex 
the question of the solubility of solids really is. It is 
consequently impossible, in the examination of a series of 
alloys, to obtain the ‘‘perfect unanimity of results” 
which Mr. Andrews claims, in your issue of December 9, 
as enabling him to draw the ‘‘absolute conclusions” 
which he thinks he finds in the experiments of his friend 
Professor Arnold. If Mr. Andrews will be so gi as to 
read again the paper by Professor Arnold in this journal 
(February 7, 1896) and the recent one of February 3 of 
the present year, e 146, he will see that unanimity does 
not exist, and that the alloys of gold with 0.2 per cent. of 
silver or of copper have their grains in close contact, 
= any vestige of cement, as in the case of pure 


In each particular case, experience alone can decide, 
and, in fact, the main divergence in view between Mr. 
Andrews and ourselves seems only to relate to gold 
alloyed with 0.2 per cent. of bismuth or lead. 

e also have described several cases in which cement 
occurs. But before we can modify our general conclu- 
sions, we may at least ask for proofs. Up to the present 
time neither Mr. Andrews, Professor Arnold, nor Mr. 
Jefferson, have shown us anything more than empty 
tracks or furrows eaten away from between crystalline 
grains by aqua regia. 

One of us, on the other hand, showed in this journal 
(December 9, 1898) that in the case of gold alloyed with 
0.2 per cent, of lead and slowly cooled, the true cement 





occupies only one-fortieth part of the surface which has 
been corroded with aqua regia. How is it possible after 
that to persist in attributing a precise and conclusive 
signification to mere lines of corrosion ? 
We have the honour to be, Sir, 
Your faithful servants, 
F. OsmMonp. 


February 20, 1899. W. C. Roserts-Avsten, 








THE LAUNCHING OF THE ‘ OCEANIC.” 
To THE EprrorR OF ENGINEERING. 

S1r,—Would you kindly permit me, as an outsider, to 
make a few remarks regarding Mr. Phorson’s letter under 
the above heading on 220 ante. From the descriptions 
Ihave read of the launch I am inclined to think that he 
is just a little unreasonable. He was, of course, the 
patentee of the “a a modification of which was 
used at the launch of the Oceanic; the patent has ex- 
pired, and apparently was not very successful in its 
original form, but has been brought to perfection by Mr. 
Carlisle, who never stated that he devised the arrange- 
ment. Some of the newspapers, to which the arrange- 
ment was new, knowing that Mr. Carlisle had charge of 
the launch, gave him the credit of it, and there is no 
doubt that several of the features of the launch were of 
a novel character. Mr. Phorson immediately wrote to 
those papers, which made the statement, contradicting 
it, which was surely sufficient, without his urging the 
manager of Messrs. Harland and Wolff’s to also write to 
the press and state that Mr. Phorson was the inventor. 

The builders’ description of the releasing arrangement 
“ ~ launch, quoted by Mr. Phorson, I give below in 

etail: 

‘*Tn order to secure a solid bed for the weight of metal 
it would have to bear, a special foundation of piles sur. 
mounted by layers of cross-logs are formed to take the 
usual blocks upon which the keel plate is laid . . . The 
usual plan for holding a ship in place, 7.¢., for preventing 
the force of gravitation causing the ‘running-way’ to 
slide down the ‘lying-way,’ is to secure the two ‘ ways’ 
by means of ‘side daggers,’ or, in the case of heavier 
ships, with an iron-shod ‘centre dagger,’ its head bein 
let into a niche about 1 in. deep in the keel of the vesse 
itself, the other end abutting Sg 4 a cross-log of the 
slip. After the dagger was fixed, the keel blocks, shores, 
&c., which held the ship in position whilst she was being 
put together, were knocked away, and the ship then rested 
upon the launchways, technically known as_‘sliding- 
ways,’ which had been built up under her. When the 
moment came for putting her into the water some twenty 
men then proceeded to knock the dagger out of the niche 
by dealing it blows with a heavy metal ram, and thus 
released the ship. On account of the weight of the 
Oceanic, and the risk involved in getting the daggers 
knocked away from under her keel, an entirely new plan 
has been adopted.” A description follows, but I think I 
have quoted enough to show clearly that Messrs. Har- 
land and Wolff are describing their own practice, the 
account being endorsed ‘‘Queen’s Island, Belfast, 
January 14, 1899.” For instance, their description of 
‘the usual plan ” could apply only to the Queen’s Island, 
as elsewhere very different methods have been adopted 
for many years. Therefore, similarly, the ‘‘entirely new 
method” is entirely new in their yard. It will also be 
noted that a f say this method was adopted by them, 
and not devised, designed, or invented. 

In the issue of The Engneeer immediately following the 
launch, it was distinctly stated that the credit of the 
releasing gear was due to Mr. Phorson, and had been 
tried, though with doubtful success, in his shipyard, 
‘*when last year it was first adopted with such success by 
Mr. Carlisle in connection with the launch of the White 
Star liner Medic, that no hesitation was felt in making 
use of it in releasing the Oceanic.” Your contemporary 
added that, now that it had been demonstrated an un- 
qualified success by Messrs. Harland and Wolff, probably 
it would be generally adopted. This paper at least, to 
my certain knowledge, never stated that Mr. Carlisle 
devised the arrangement. This ought to prove conclu- 
sively that that gentleman never wished to have the 
credit of inventing the arrangement, and why he should 
write and say that Mr. Phorson was the inventor I for 
one cannot comprehend. I enclose my card, and am, 

Yours faithfully, 
LEVIATHAN. 


[We have referred to the article in The Hngineer, to 
which ‘* Leviathan ” directs attention, but we do not find 
that it makes any mention whatever of Mr. Phorson’s 
name. Perhaps our correspondent will explain how 
under these circumstances he can affirm that it ‘was 
distinctly stated that the credit of the releasing gear was 
due to Mr. Phorson.”—Ep. E.] 





SOLUTION OF SIMULTANEOUS EQUATIONS. 
To THE EprTor OF ENGINEERING. 

Srr,—In your issue of December 30, 1898, Mr. F. G. 
Vaes gives an interesting graphical method for solving 
simultaneous equations of the first degree. A similar 
method of elimination may be found in the German 
Engineers’ Pocket-Book ‘ Hiitte” (Edition of 18%, 
Part I., page 51). ‘ 

While these graphical methods are correct in theory, 
and «pares of general application, the writer, after 
careful trial, has become convinced that they are of little 
real value in cases arising in practice. | ; 

In his communication, Mr. Vaes admits the difficulty 
which arises when the constant terms d, in a series of 
equations, 

ax+by+ez=d, &e, 
are very large as compared with the coefficients, @, ), % 
&c., and points out the obvious expedient of multiplying 
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ee. eee . 
ide of the equations by a suitable constant. He 
og ao to pveriook the fact that, in many equa- 
tions, derived from actual data, there is also a great 
difference in the relative magnitudes of the numerical 
coefficients of 2, % 2, &c., in the same equation or in 
different equations of the group. Ina number of prob- 
Jems in structural design, the present writer has arrived 
at final equations, in which some of the coefficients were 
not much greater than unity, while others ran up into the 
thousands. In such cases, it 1s impossible, when employ- 
ing graphical methods, to select a scale which shall 
represent the smaller coefficients with sufficient accuracy, 
without requiring a draughting board of a size far greater 
is practical. ; 
Graphical methods are, then, entirely inapplicable, 
even when great precision is not required in the roots of 
the equations. For, it must be borne in mind that, in the 
successive eliminations and substitutions, small errors are 
multiplied, so that the final values for x, y, z, &c., when 
substituted in the. —_ equations, will fail to satisfy 
even approximately. : 
tot fa quite rue that where the coefficients differ greatly 
in relatively magnitude, much care is required to obtain 
correct roots, even by purely numerical methods. But 
by using seven-place logarithms, and, in extreme cases, 
by direct multiplication and division, any desired degree 
of precision may be obtained. , 
ortunately, many important practical problems result 
in equations of symmetrical form. ; 
For such equations, as pointed out by yourself in a 
discussion of this subject some years ago (ENGINEERING, 
September 15 and 29, 1893) the method originated by the 
celebrated astronomer Gauss, is the best for practical use 
in the engineer’s office. In its simplest form it may be 
stated as follows: | " 
Given, say, three simultaneous equations of the form : 


axtbytezt+m=0 . . 2 
batdytezt+n=0 a - (2) 
cateyt+fztp=0 . (3) 


to find the values of x, y, and z. 
From equation (1) we obtain 


_byteztm 
a s 
and substituting in (2) and (3) we have 


a 


@- nyt(e— eet (n—-em =o (2) 
a a a 

(e- St yt(f—-Se)zet+(p— £m) =0 (31) 
a a a 


which may be written 
dy t+eq2+n =0(2!) 
aytfzt+p =0(3) 
In these two equations the coefficients are the same as 


in equation (2) and (3) with a subscript added. 
From (2') and (3!) we have in the same way 


€ e 
(f - : a) a+ (> - d, m) = 0 (32) 
which may be written 
fy 2 + Po = 0 (3?) 
From equation (32) we obtain the value of z = — ¥ 


and the value of « and y by substituting in the first and 
second sets of equations, 

3y writing the equation in tabular form the relation 
of the successive coefficients is made clearer, and a valu- 
= check on the arithmetical work is obtained at each 
step. 














TABLE I. 
_ | & y. z. — | ——— 
Equation (| a b e | m lq =atb+e4+ ™ 
” (2 b d e n \/ =b+d+e+n 
~ «i -2 e J | P j =ce+te+ft+p 
TABLE ILI. 
y. z al bage 
Equation (21) eed eer nm | r 
” (3!) o ej | St Pi 8) 
Tas_e III. 
ee tee — 
Equation (32) , ae Ps ie, ze 





On examining equations (2!) and (3!) above it will be 
seen that the coefficients d, e, &c., are always of the form 


T- i : in which 


i the corresponding coefficient in equation (2) or 
(3) (.e.), the coefficient of the same variable 
omitting the subscript. 

= the coefficient in the top horizontal line (i.e.) in 
equation (1) vertically above T, 
ast coefficient to the left in the same horizontal 
line with T, and 
TI = the coefficient of x in the top row. 
The values of g, r, and s in the last column of Table I. 


are written down by simply addi i 2 
Clents in each horkacaiad we ee 


In Tables IT, and ITI. 7, 8; 8, like the coefficients d, ey 


Vv 





m, &c., are obtained by the formula T — a above | ¢ 


given. 

The check consists in adding up each horizontal line 
when the last term should be equal to the sum of the pre- 
ceding ones, ¢.¢., for instance, s, should equal e, + f; + 71. 


Numerical Example. 



































482.5 « + 348.4 y + 238.6 < + 140.7 u — 48915 = 0 
348.4 x + 280.5 y + 186.0 2 + 111.4 w — 37167 = 0 
238.6 x + 186.0 y + 146.92 + 82.0 u — 24484 = 0 

140.72 +1114y+ 8202+ 66.0u —11760=0 

TABLE I. 

@. eae ame | % | _ | _ 
4825 3484 28836 | 1407 | - 48915 | - 477048 
88.4 | 230.5 186.0 | 111.4 | - 87167 | - 362101 
938.6 | 186.0 1469 | 982.0 | - 2448 | — 238305 
140.7 | 111.4 82.0 | 66.0 | - 11760 | - 11359.9 

| 
Tas_e ITI, 
| | : <4 
| y. 2 UW. —_ — 
| 2392 | 13.70 | 980 | — 1897 794.5 
| 13.70 | 28.90 12.42 — 296 2410.0 
0.80 | 1242 24.97 | + 2503 0.1 
| 
TABLE IIT. 
| . u _ | —_ 
| 
| 9241 7.78 | + 579 + 609.2 
| 7.78 21.65 + 3128.9 | + 3158.3 
gs SR ae 
18.95 | + 2027.9 | + 2946.84 








The coefficients for the first equation in Table II. 


will be 
280.5 — 348.4 x 348.4 =28.92 
482.5 
186.0 — 2386 x 348.4 _ 43.79 
482.5 
111.4 — 140.7 x 348.4 _ 9 99 
482.5 
48,915 x 348.4 
= --=— = —1847, 
37,167 483.5 1847 
and as acheck the last term 
47704.8 x 348.4 
— 36240.1- -— =° + \—~_ 1794.5 
( 482.5 ) ——— 


which should and does equal the the sum of the preced- 
ing terms. 


The roots arex = + 58 y= 
w= —- 15 


m4 103 + 27 and 

The method is well adapted tothe use of logarithms, 
Grelle’s multiplication tables, or the excellent cylindrical 
slide rule designed by Mr. Edwin Thacher, M. Am. Soc. 
C.E., which has become indispensible in American engi- 
neering offices. 

Very respectfully yours, 
Henry GoupMArRK, M. Am. Soc. C.E. 
Detroit, Mich., January 16, 1899. 








NAVAL ENGINEERS. 
To THE Epritor or ENGINEERING. 

Srr,—The article on ‘‘ Naval Officers’ Duties” in your 
issue of the 3rd inst. deals with matters which are of 
special interest to the Navy at the present moment. 
Naval engineers are directing attention to the disabilities 
under which they have so long laboured, and which are 
highly detrimental to the well-being of the Navy; and 
they are advocating a radical change in the organisation 
of their department. The Navy continues to cling to a 
system of administration in the engineering department 
on board our ships, which had become effete years before 
the oldest engineer officer now serving had commenced 
his service career. The primitive and clumsy system 
which was introduced some seventy years ago to meet the 
requirements of discipline in the steam department of the 
ships of a sailing fleet, is still made to do service in the 
floating machines which now form our steam Navy. The 
unsuitability of such a system, as applied to the require- 
ments of steamships, was recognised many years ago, 
and formed the subject of an official inquiry by Admiral 
Sir A. Cooper Key’s Committee some five-and-twenty 
years ago, with the result that it was condemmed, and one 
more suitable to existing requirements was recommended. 
In spite of this, no change has ever been made or even 
attempted, and we still stand in the same antiquated 
position of seventy years ago. 

The absurdity of the whole thing is well recognised by 
the executive officers of the Navy, who clearly see that 
naval engineering is an executive business; but the 
trouble has ever been how to solve the problem without 
bringing the engineers into the executive ranks. The 
late Admiral Mayne, in a lecture delivered at the Royal 
United Service Institute some ten years ago, said: ‘‘ As 
regards the engineers—as a separate class—they should 
disappear,” and advocated the instruction of naval lieu- 
tenants in engineering duties, so that they would be 
enabled to take the place of the engineers. The engineers’ 
reply to this is that the case woul be more simply and 


efficiently met by making them-executive officers, and 





thus investing them with the authority which is needed 
or the proper administration of their department. 

It is interesting to note how the engineering question 
affects other navies besides ours—indeed, it would be 
mie if this — not the on are some thought- 
ess—or prejudiced—persons, who a to imagine that 
the whole trouble is wilfully cnheal bby. the on: e-em 
whom they assume to be peculiarly constituted and to 
revel in keeping things in a state of turmoil. What do 
we find in the Frenc Navy? In a work entitled ‘‘ Les 
Guerres Navales de Demain,” written by a French naval 
commander a few years ago, we read: ‘‘We always 
forget that we are no longer in the time of a sailing navy 
. . . It is absurd to apply the regulations which were 
drawn up for vessels moved by wind . . . It is important 
in the highest degree to take away from ‘the engineer 
officers the control of all auxiliary machinery which does 
not belong to the motive apparatus of the ship. If we 
persevere in the way we are going, the executive officers 
will soon be little more than a costly superfluity. It is 
the engineer who works the windlass, pulls up the anchor, 
hoists the boats, carries out the electric lighting, regu- 
lates the torpedoes and steering apparatus—a little more 
and he will be required to wake his watch on the bridge.” 

But it is to the American Navy that our attention is 
more directed at the present moment. In the history of 
the engineering struggle in that Navy we see an exact 
reproduction of that in our own, the great difference in 
the two navies being, however, that in one an attem t is 
being made to put matters right, while in the other there 
are at present no signs of such an attempt. The Hon. 
F. H. Wilson, writing in the December number of the 
North American Review, says, ‘‘My assignment as a 
member of the Naval Committee of the House of Repre- 
sentatives brought me at once face to face with the line 
and staff contention, which for more than thirty years 
has made the official body of our Navy discordant. 
While the fidelity and gallantry of our naval officers, as a 
whole, cannot be questioned, it is still a lamentable fact 
that under the antiquated organisation which had been 
inherited from the days of sail fpower, the importance of 
the engineer was minimised. In place of a united force, 
corps was arranged against corps, the line officer holding 
to his historic prestige and domination, the engineer 
claiming, with ever-growing insistance, his natural right 
to rank, and to a share in the internal administration of 
the ship.” These words express exactly the state of 
affairs in our Navy. The problem is about to be solved 
in the American Navy by making all officers engineers, 
and combining in one and the same individual the capa- 
city for carrying out either deck or engine-room duties. 

hes we have undoubtedly theoretical perfection—tho 
ideal naval otticer—and if the capacity of the human 
mind and body could be indefinitely extended, we should 
have not only theoretical, but practical, perfection. In 
our Navy, however, the engineer finds that engineerin 
duties—certainly as they now stand—tax his mind an 
body to their full limit. There may be individuals who are 
capable of combining in themselves all ible require- 
ments of engineering and deck duties, but these would 
form a small minority. To the average man the addition 
of deck duties would mean a corresponding falling off in 
efficiency as regards engineering duties. 

A warship is often said to be a mass of compromises. 
There is always a struggle going on between specialisation 
and _ all-roundness. e natural tendency is always to- 
wards specialisation, and this tendency has continually to 
be repressed in a ship-to give the often-times more useful 
all-roundness a chance. Ina small ship all-roundness has a 
scope which would be out of place in a large ship—the 
captain becoming doctor, and might even be chief engi- 
neer, or vice versd. The question is, where to draw the 
line? Whether it would pay in the Navy to lower the 
engineering standard of efficiency by dropping the engi- 
neer as a specialist—would the other advantages out- 
weigh this? Naval engineers would certainly say No! 
There has never been any wish on their part to add deck 
duties to engineering. 

On the other hand, it is often made apparent that 
many executive officers consider that engineering duties 
might be ‘‘taken on” in addition to deck duties, and that 
the engineer as a specialist might be abolished. It will 
not be casting a great reflection on the executive officers 
to say that the very large majority of them have no con- 
ception of what is involved in naval engineering. They 
are perfectly ignorant of what goes on in the machinery 
department, and only recognise that something is being 
done when the ship is under weigh. As midshipmen 
they go below to receive steam instruction, and as captains 
of mg they pay periodical visits of inspection to see 
that the lower regions are kept clean; but in the long 
interval of time between midshipman and captain, how 
many ever set foot in engine-room or stokehold? ‘‘It is 
a matter of engine-driving only—a mere matter of pull- 
ing levers and using oil-cans.” ‘‘You merely pull the 
handle and the thing goes round,” says the sub-lieutenant 
in the discussion. ‘‘ But what would you do if the thin 
didn’t go round when you pulled the handle ?” rejoin 
the young assistant engineer. The knowing what to do 
when the pulling of the handle fails to make the show 
work, and the insuring that it shall work, and continue 
to work, as long as required, make all the difference 
between the engine driver and the engineer. 

The American idea of entering and be ge | officers 
might be introduced into our service with advantage. 
To have only one mode of entry for all officers, and for 
them all to be trained together, primarily as engineers, 
would remove many difficulties that now exist in our 
Navy. Engineering would still remain a speciality, but 
all officers would have an intelligent knowledge of engi- 
neering matters. 


February 19, 1899, 


Yours, &c., 


R.N, 
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ROYAL ENGINEERS. 
To THE Eprtor OF ENGINEERING. 

Srr,—Your correspondent ‘‘ Royal Engineer, Late of 
Indian P.W.D.,” states, in your issue of December 10, 
1898, ‘‘if I have not made both perfectly clear to anyone 
in my last two letters, I will resign my claim to be able 
to explain anything.” 

The sooner he carries his threat into execution the 
better, for it has severely taxed my patience to wade 
through his verbose, confused, and ungrammatical effu- 
sions. 

When he has learnt to condense his views, and to put 
them into ordinary English, we shall be in a position to 
understand what at present is a dark mystery, to wit, his 
——e 

Royal Engineer officers are invited to read my former 
letter, and to state their views thereon. 

Yours faithfully, 
ExpERTO CREDE. 





‘ To THE EpiTor OF ENGINEERING. 

Srr,—I sincerely hope that you will see your way to 
comply with the request of the ‘‘ Civil Engineer, Late of 
the Indian P.W.D.,” and close this correspondence. 
The Royal Engineer officer does not seem to have ad- 
vanced anything new in his latest effusion; and not. 
withstanding the practice obtained by filling some 27 of 
your columns with letters and postscripts, his meaning is 
not much plainer now than it on been all along. 

I further hope that you will, as an unbiassed civil engi- 
neer, favour your readers with your views on the question. 

And, in addition, I entertain the sincere hope that this 
correspondence, in spite of all its meanderings and 
tortuosities, may prove another nail in the coffin of that 
incredible anachronism, the Corps of Royal Engineers ; 
which, in the Army Works Department alone, spends in 
design and supervision 120,000/. per annum more than 
would suffice to pay competent men who would see that 
the country obtained the worth of the expended cash. 

Your obedient servant, 
Yo HE TROVADO. 
To THE Eprtor OF ENGINEERING. 

Srr,—I am sorry I spoke—more than sorry. I asked 
‘* Royal Engineer Officer, late of the Indian P.W.D.,” for 
a clear statement of his scheme in half a column. He 
has sent you four columns containing many sentences and 
paragraphs susceptible of two or three interpretations, 
and some susceptible of none. I beg he will write no 
more. If his engineering designs were as confused as 
his letters, no wonder the finger of scorn is pointed at 
the works of his corps. 

Yours, 
Civis. 








SWING BRIDGE OVER HARLEM RIVER. 
To THE EpiTor OF ENGINEERING. 

Sir,—In your issue of December 9, 1898, page 743, I 
have read with interest the description given of the swing 
bridge erected over the Harlem River, near New York, 
for the purpose of carrying the New York Central and 
Hudson River railroads. 

It is evident from the design that, when the bridge is 
closed against river traffic, the ends of the swing span 
trusses are elevated to a greater or less extent by means 
of special gearing. It would be interesting to know 
whether this elevation is greater or less than the amount 
through which the ends of the swing span trusses deflect 
—under the dead load only—when swinging free on the 
the central pier, and acting as a double-armed cantilever. 

Should the amount of the elevation be greater than 
the deflection, the members of the trusses will then be 
subject to the ‘ most complete reversal of stress possible.” 
The trusses of the top chords will reverse in all except 
the three central bays, while those of the bottom chords 
will reverse throughout their entire length, and go from a 
maximum in tension to a maximum in compression. 

Should the elevation of the ends be less than the 
amount of their deflection, then of course the reversals of 
stress will not beso extensive or so great as above stated— 
probably two or three bays of the bottom chord at cen- 
tral pier may not reverse in stress ; however, even under 
these more favourable conditions, it appears that the 
chord must be stressed in a severe manner. 

In connection with this matter there is a point to 
which I should like to draw your attention, and this is 
the manner in which the flooring of the bridge is effected. 
This flooring (which consists of a large sectional steel 
trough, carrying between each pair of trusses a double 
track of railroad) is hung to the bottom chord of each 
main truss throughout its length. 

Now it would appear that the material of the bottom 
chord of each truss is quite sufficiently punished by the 
immense reversals of stress from tension to compression 
taking place in it, but in addition to this it has now to 
sustain a cross breaking strain. The flooring carries the 
heaviest and most severe loadings possible—namely loco- 
motives and trains travelling at various velocities—in 
each truss therefore the bottom chord has to act as a 
beam and carry this loading to the panel points, in addi- 
tion to sustaining (in its capacity as a part of a framed 
structure) the effect of that loading, as evidenced by the 
compressive and tensile stresses set up in the various 
members, 

On 743 also of your paper, after describing the 
distribution of the load on to the central pier, these words 
are used : 

‘In this way there are provided 32 points of support 
which distribute the great weight to be carried, so that 
no one part is unduly foaded.” 

I think the number of points on which the load is put 





down on the circular girder has been wrongly stated, as 
it appears to me that 16 and not 32 are the number; the 
following diagram, Fig. 1, indicates the matter more 
was f 

Calling the weight and loading of the central truss 2W 
and the weight and loading of each side truss W, then 
the arrangement shown distributes the load equally over 
16 points equidistant on the circular girder, each point 


receiving a load equal toW; always providing that the 


deflection of the girder a equals deflection of girder }, or 
that arrangement be made to provide for unequal de- 
flection. 

The question of deflection of distributing girders is an 
important one, and in this instance it appears to me that 
it might have been preferable to arrange these girders as 
shown in Fig. 2. In all structures it is of course essen- 
tial that the manner in which the loading is carried shall 
be undoubted, and in this respect the arrangement shown 
at Fig. 2 offers some slight advantage. The small dis- 
tributing girders ¢, c, c, ¢,¢, ¢, ¢, c, being all identical 
both in dimensions, material, and loading, their deflec- 
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tions are therefore the same. The deflections of the 
larger distributing girders attached to the outer trusses, 
and those attached to the central truss, will not be the 
same, but this does not matter, as the outer trusses are 
independent of the central truss, care being taken that 
no attachment is made or bearing possible between the 
central truss and the girders connecting the two outer 
trusses. 

I owe some apology for the length of this letter, which 
I do not wish to be taken as a criticism of the work de- 
scribed by you, but rather as an attempt to induce some 
discussion and obtain further information on the points 
alluded to. 

It would be interesting to hear the views of your many 
able contributors, on the design of swing span main 
trusses generally, and the various methods of efficiently 
distributing the loading on the roller path. These sub- 
jects are such important ones, and the opinions held by 
eminent bridge engineers so diversified, that some dis- 
cussion would, I am sure, result in good. : 

For my own part I may state that I have designed 
trusses—treated under the following conditions of load- 
ing: 


I, 
Under Dead Loading.—Truss treated as a double canti- 
lever when swing span is either open or closed. 
Under Live Loading.—Truss treated as a continuous 
beam spanning two openings. 





iT, 

Under Dead Loading.—Truss treated as a double canti. 
lever when swing span is open, and as a continuous beam 
spanning two openings when bridge is closed. 

Under Live Loading.—Truss treated as a continuous 
mean spanning two openings. 

III. 

Under Dead Loading.—Truss treated as a double canti- 
lever, when swing span is open, and as two separate 
girders, one spanning each opening when bridge is closed, 

_Under Live Loading.—Truss treated as two separate 
girders, one spanning each opening. 

Trusses designed in accordance with condition I. have 
in their members the least reversal of stress, and are the 
most economic. Practical difficulties, however, arise in 
efficiently bedding the ends of the trusses in accordance 
with that condition, and it is impossible to arrange these 
bearings so as to prevent altogether the dead load re. 
acting upon the abutment. Increase of temperature 
causes a lengthening of the top chord, and consequent 
increase in the deflection of the truss; thus it is essentia] 
that provision be made for this reaction, and having fixed 
the limits of this, the trusses can be very economically 
designed, nearly in accordance with condition I, Pro. 
vision must, however, be made (where the rolling load 
is great in proportion to the dead load) for efficiently 
latching down the ends of the span when closed. 

With regard to the distribution of the load upon the 
roller path, I have seen many grotesque designs purport- 
ing to effect this in a proper manner, but which have 
been most palpable failures; these failures have been 
largely caused by sufficient care not being taken to insure 
equal deflections in the distributing girders. 

Generally for swing spans in which two trusses are 
used I think the following arrangement, indicated in 
Fig. 3, will be found simple and efficient. 

The . loads brought down by the four columns, 
A, A, A, A, of the main trusses, are delivered upon the 
ends of the distributing girders b, b, b, b, which forma 
square frame immediately beneath the main trusses; 
beneath this square frame are placed the small distri- 
buting girders ¢, c, ¢, c, c, ¢, ¢c, ¢. From this it will be 
seen that the loading is symmetrical, the arrangement 
simple of construction, and providing the material is 
uniform, the deflections are identical. Consequently the 
distribution of the load is effected certainly and equall 
at 16 equidistant points upon the circular girder beneat 
which the roller paths and live ring are placed. 

TI am, Sir, yours respectfully, 
ARTHUR E. Tuomas. 
Public Works Department, Perth, 
West Australia. 
January 12, 1899. 


AMERICAN COMPETITION. 
To THE EDITOR OF ENGINEERING. 

Srr,—Your description of the Victoria Works at Shef- 
field calls attention to a fact that cannot fail to be appre- 
hended by even the most unwilling of observers. American 
enterprise is undeniably contesting with success the 
supremacy formerly conceded to British manufacturers 
in many branches of mechanical engineering. Various 
reasons adduced in explanation range from the alleged 
superiority of their raw materials to greater skill in 
designing means to attain a desired end. a 

Whatever may be the degree of truth pertaining to 
these allegations, I venture to assert that in a fair field 
British men and materials are still capable of holding 
their own ; but our field is not always devoid of obstacles. 
American manufacturers do not confine their operations 
within a ring fence which bristles with insular conser- 
vatism, and which is wire-bound with the tradition of a 
moderate though durable prosperity. . 

There is no encouragement to hope for the rapid refor- 
mation of that deeply ingrained national characteristic 
which keeps old oat | noted firms in the well-worn groove, 
shackled with an abiding reverence for the dingy shanties 
and ramshackle tools that are admirable as a monument 
to the virile achievements of the pioneers of modern 
industry, but which can only prove puerile competitors 
with the more perfect appliances evolved therefrom. 

We can only keep abreast of the times by establishing 
new works well equipped for specialised manufacture an 
controlled by engineers of the modern school, but the 
inflow of capital is not sufficient t» make the home indus- 
try to extend with the demand; that this restriction of 
enterprise is not entirely due to the acceptance on the 
part of capitalists of the doctrine of the alleged de- 
generacy of British workmen is proved by the fact that 
any reputable firm which can show progressive profits for 
a term of years can attract unlimited capital for the pur- 
poses of reconstruction or extension. ‘ 

The craze for municipalisation, and, in a lesser measure, 
the prevalence of control by boards of directors who * 
not experts, discourages any enterprise that partakes of 
the tentative or experimental character of original design; 
so that the practical application of future scientific de- 
velopment is likely to be effected principally in = 
countries where the “bloated ” capitalist retains en 
individuality, and risks his dollars in the hope of further 

in. 
ort is easy to belittle the credulity that finances ® 
Keeley motor, or which furnishes liberal funds to one 
who declares that he can extract gold from sea wales 
but these are but chance straws which intionte e 
direction of a current that recoils from no risk, and that, 
at any rate, serves to swell the flowing tide of a nations 


prosperity. 





Yours, &c 
J. D. TwrNBERROW, 


13, Mosley-street, Newcastle-on-Tyne, 
February 22, 1899, 
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Fie. 10. 


Iron containing 0.05 per cent. 
carbon x 123 diameters. 


Fia. 9. 





Rail steel. 0.33 C. 0.69 Mn. x Fie. 12. 


123 diameters. 


Fie, 11. 





Fic. 13. Pearlite. 0.82 C. very little Mn. x Fig. 14. 


744 diameters. 


TypicaL PHoto-MicroGRAPHS OF SLOWLY CooLED IRON AND STEEL. 


INDUSTRIAL NOTES. 


THE state of employment, as shown by the returns 
to‘the Labour Department of the Board of Trade, 
remains good in all the principal industries. The 
figures given are based on 2318 returns, namely, 1618 
from employers, 542 from trade unions, and 158 from 
other sources. A very slight falling off is indicated 
m one or two trades, but this is due to seasonal 
causes rather than to any decrease in the volume of 
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work. As a set-off, improvement in trade has been 
manifest in other industries to keep the balance. In 
the 121 special trade unions reported on, there was an 
aggregate membership of 486,094, of whom 14,627, or 

0 per cent. were scheduled as unemployed. In the 
previous month the proportion was 2.9 per cent., and 
at the same date last year 5.0 per cent., exclusive of 


Rail steel. 





Cementite and pearlite. 


(For Description, see Page 259.) 


Iron containing 0.05 per cent. Fig. 15. Slag flaw in rail. 


carbon x 744 diameters. 


0.36 C. 1.009 Mn. x 


123 diameters. diameters. 


1.40, x 


744 diameters. 


those out in consequence of the engineering dispute, 
In fewer unions with nearly 25,000 fewer members ; 
consequently the condition of trade is even better than 
the figures indicate. The curve line shows a level 
stroke at 3 per cent., whereas a year ago it was nearly 
at 5.3 per cent. at the commencement of 1898. 

The classified Table of membership and proportions 
of unemployed shows considerable variations in the 

ercentages, but on the whole they are favourable to 
lieu, as the annexed figures show. 

The percentages above 5 per cent. of unemployed 
are greater than a month ago; but, on the other 
hand, there is a material gain in the proportions 
under 5 per cent., which more than balances. 





The details of employment in the various groups of 
industries are equally reassuring. In the coal-mining 
districts employment was somewhat better, on the 
whole, than a year ago. In pits employing 446,489 
workpeople the average time worked was 5.16 days per 
week in the entire month ; a year ago the average was 
5.06 days per week, the proportions in each case being 
affected by holidays. The lowest average was in Scot- 
land, but there were local reasons to explain the de- 
ficiency. 

In the ironstone districts employment has continued 
good. At 136 mines and works employing 17,416 
persons, the average time worked was 5.49, or close 
upon 54 days per week during the whole month ; last 
year, at the same date, the time worked was 5.59 days 
per week. The high average was kept up during the 
entire year. 









x 560 diameters. 


Fie. 17, Martensite. 0.540. x 744 


Fic. 19. Austenite and Martensite. 1.8 C. 
x 53 diameters. 








Fie. 16. Troostite, Martensite, and Ferrite, 
0.54 C. x 744 diameters, 
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Fic. 18. Tempered structure. 0.540 x 


744 diameters. 





Fie. 20, Austeniteand Martensite. 1.8 0. 
x 744 diameters. 


TypicaL PHoto-MICROGRAPHS OF STEEL. 


The pig-iron industry continues to improve, the out- 
put being still below the active demand for crude iron. 
The returns from 112 ironmasters show that 369 fur- 
naces were in blast, 5 more than in the previous 
month and 15 more than a year ago. The estimated 
number employed was 23,903, or 278 more than a 
month ago, and 547 more than a year ago. In the 
manufactured branches of iron and steel there is also 
continued improvement. At 205 works furnishing 
returns 79,637 persons were employed, or 1141 more 
than a month ago, and 3355 more than a year ago. The 
average number of shifts worked was 5.60, slightly 
over the previous month, and better than a year ago. 
The tinplate trade is worse than a month ago, 15 fewer 
mills at work, and over 1000 fewer employed. 





Employment in the engineering group of trades 
remains good. The proportion of unemployed was 
2.6 per cent., as compared with 3 per cent. in the 
previous month, and 6.4 per cent. a year ago, exclu- 
sive of those directly affected by the engineering dis- 
pute. In the shipbuilding trades employment has been 
good, the proportion of unemployed being 3.7 per cent., 
same as in the previous month ; in the same month of 
last year the percentage was 10.9. Itis along time 
since these branches of trade have been able to show 
so low a percentage extending over a fairly long 
period, on the outlook for the current year 1s most 
encouraging in all respects. 

The phenomenal activity in the building trades 
continues. The painters, decorators, and plumbers 
have not been quite so busy, but this can be ac- 
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counted for, as regards the first, by the weather, and 
the last by the unusually mild winter, and decorators 
by the fact that the time for their spurt has not yet 
arrived. But, taking the entire group, only 1.7 per 
cent. were unemployed, which is a slight improvement 
upon last month’s report, and better than a year ago. 
In the furnishing trades there has been a falling off 
due to seasonal influences. 





The printing and bookbinding trades also have been 
slackening off, due to seasonal circumstances; they 
are not quite so well employed as in the previous 
month, but better than a yearago. The paper trades 
have, however, improved. The proportion of unem- 
ployed was 3.2 per cent., as compared with 5.9 per 
cent. in the month previous, and 3.0 per cent. last 
year at the same date. 

The glass trades are badly employed, 13.6 per cent. 
unemployed. The leather trades remain steady at 
4.5 per cent. out of work. 

Employment in the textile trades varies somewhat. 
In the cotton branches employment generally has 
been good; in the worsted and woollen branches 
quiet; in the hosiery branches fair. At ‘491 mills, 
employing 82,000 females, 84 per cent. were on full 
time; at the same period last year only 67 per cent. 
were fully employed. 





Dock and riverside labour in the London districts 
was not so well employed as in the previous month, 
only 15,283 being employed, on the average, as com- 
pared with 16,431 in the previous month and 16,190 in 
the same month of last year. A decrease of over 
1000 on the average is a large falling off. 





The labour disputes in the month were compara- 
tively few and unimportant. There were only 26 
fresh disputes, involving 2194 persons, as compared 
with 29 in the previous month, involving 6319 work- 
people. In the same month last year there were 28 
disputes, involving 6795 workers. Of the total re- 
ported on, eight were in the building trades ; eight in 
the engineering, shipbuilding, and metal trades ; five 
in the textile trades; and five in other industries. 
Many of the smaller disputes in the textile trades are 
not noted, probably because they only refer to tech- 
nical questions which are mutually dealt with through 
the officers of the unions. Twenty-six old and new 
disputes, affecting 4171 workpeople, were settled ; of 
these, six were in favour of the 913 workers affected ; 
eleven were in favour of the employers, involving 
412 persons; the other nine, affecting 2846 persons, 
were settled by compromise by the parties to the 
disput2. The mutual principle is here seen to advan- 
tage, as compared with open struggles. 

The changes in the rates of wages were extensive, 
affecting about 168,700 workpeople. Of that number, 
47,900 persons received advances in wages, averaging 
10fd. per head; while 120,800 persons, inclusive of 
the Welsh miners, suffered reductions amounting to 
24d. per head. But the estimated net result all round 
was an increase in wages of about 1}d. per head of all 
affected. The increase was mainly in the iron and 
stes] group of trades—32,554 of whom had advances 
under the sliding-scale, and 9549 in the engineering 
and shipbuilding trades by negotiation. Changes 
affecting about 152,100 of the total were effected by 
sliding-scales, the remainder for the most part, affect- 
ing 16,400 persons, were effected by direct negotia- 
tion between the two parties, some being conceded 
voluntarily by the employers without any hesitation. 
On the whole, the homme were made peacefully, 
though in the case of the Welsh miners not without 
grumbling at the result of the arrangement under the 
scale. It is strange that the scale which works 
smoothly in the iron and steel trades should be so 
often complained of in the coal industry. Perhaps 
the methods are not so well adapted in the one case 
as in the other. 





The Amalgamated Society of Engineers is gradually 
recovering from the effects of the long and costly dis- 
ute in which the members were engaged during the 
ave half of 1897 and the earlier weeks of 1898. The 
total number of members is now 83,316, of whom 
7699 were on the funds at date of report. Of these 
2175 were on donation benefit, 2114 on sick benefit, 
and 3380 on superannuation allowance. Trade is still 
described as brisk, with the prospect of the present 
activity being maintained for some time to come. 
Nevertheless many members are on donation benefit 
in several of the Lancashire engineering centres, espe- 
cially Manchester, Salford, Oldham, Bolton, &c., and 
also in the Birmingham and some other districts. But 
trade is regarded as sufficiently brisk to warrant 
applications for an advance in wages on the north- 
east coast, in Yorkshire, and North Lancashire. At 
Bolton the question is before the employers; it was 
considered at a meeting recently held, when the 
matter was deferred for a month. Advances have 
been conceded after negotiations at Milford of 2s. per 


week, and at Aberdeen, Bradford, and Pontypridd of 
Is. per week. 


So far these adyances have been 





obtained without stoppage of work. The votes of 
members have been taken on the question of old age 
pensions, when the numbers returned were for State 
pensions to all deserving persons of 65 years of age, 
11,337; in favour of the contributory schemes em- 
bodied in the two Bills before Parliament, only 33 
votes. The question of reducing the contributions 
and levies has been considered by the branches, the 
general view being in favour of their remaining at 
present rates while trade is good. The council have 
therefore determined to maintain the present rates, 
and to take the sense of the members when the time 
may appear to be opportune. The contingent claims 
have been considered, and no further claims are to be 
entertained. ‘ The question of joining the proposed 
federation, as agreed to at Manchester, is to be put 
before the members in the next report. 





The monthly report of the Boilermakers’ and Iron 
Shipbuilders’ states that there is abundance of work 
for all hands in all the shipbuilding centres ; it adds : 
‘*Work is so plentiful that no one need be on the 
society’s funds for want of work—and yet 1235 were 
on donation benefit. ~Fhe names of firms are given 
who are in want of hands, not afew but many.” The 
report states that ‘‘the Government have given out 
very large orders during the month, amounting in 
value to about 8,000,000/. sterling.” Particulars are 
given of cruisers and battleships, and of firms building 
them, the orders being distributed among others to 
the Fairfield Company and the Clydebank Company on 
the Clyde, to Barrow-in-Furness, Pembroke, Deptford, 
The Thames Iron Works Company, Birkenhead, and 
Jarrow-on-Tyne. Those orders denote a long run of 
work extending over two years or longer. The return 
of members on the funds shows that 3398 were in 
receipt of benefit as follows : On donation, 1235; sign- 
ing vacant book, 266; cards drawn, 21; on sick beneiit, 
1342; on superannuation allowance, 555. Of those 
1500 would seem to be on the unemployed list, in spite 
of the fact that there is work enough for all idle hands, 
if they will but seek it and doit. There is a signifi- 
cant hint to those who have run out of benefit—after 
the issue of the present report members working with 
such are to be fined. Members on donation also have 
to be on the look out, unless there is good cause shown. 
The council and members show their appreciation of 
Mr. Robert Knight, J.P., by desiring that he will con- 
tinue to act in an official capacity for the society, and 
he has agreed, under certain conditions, to act as con- 
sulting secretary, being relieved of the onerous duties 
of general secretary, as he desires, by his resignation. 
In the position chosen he will be the adviser of the 
council, and probably often be the negotiator when 
disputes arise. The fact that he has the confidence of 
the members, and the respect of the employers at the 
same time, will give him a unique position, and make 
his influence felt in matters of importance to trade 
unions throughout the country. The society is to be 
congratulated, as well as Mr. Knight, as regards the 
proposal and its acceptance. 





The exceptional activity, so continuously reported, 
throughout the engineering trades in Lancashire is 
well maintained in all the principal iron and steel- 
using industries. The engineering branches are espe- 
cially busy, the requirements of customers as regards 
delivery cannot be complied with, and it is said that 
many contracts have had to be cancelled because the 
firms are not in a position to guarantee delivery at 
the times desired and required. There is no lack of 
new orders, the difficulty being to put the new work 
in hand within a reasonable time. Machine tool- 
makers report that the pressure of new work com- 
ing forward is quite as great as for some time past. 
Hydraulic and electrical engineers are also very much 
pressed with orders. Stationary and locomotive 
engine builders are kept fully going at high pressure, 
a considerable quantity of new work being given out 
by English railway companies. Boilermakers have 
not been so busy for years as they are at present 
throughout Lancashire. General engineers are in the 
same position. Some sections in the textile-making 
machinery are not so pressed, but even in those 
branches there is no depression. The reports of 
the several branch secretaries of trade unions are not 
so glowing in their returns, as many of them re f 
report employment as being moderate, some ' 
some even slack. Ironfounders, machine workers, 
brassfounders and finishers, however, report employ- 
ment to be good. In the cycle departments there is 
some slackness, with indications of recovery. There 
are still many members of the Amalgamated Society of 
Engineers out of employment in the Manchester, Sal- 
ford, and in eight of the Oldham branches, and in 
some of the Bolton branches. 





The iron and steel trades in the Wolverhampton 
district maintain an exceptional activity, the busi- 
ness done generally being on an encouraging scale. 
Best bars and boiler plates are more in demand than 
they-have been- for years, while -a fair volume of 
orders have heen hooked for merchant iron for ship- 





ment. Some heavy parcels of common unmarked barg 
have been changing hands freely at full rates. Hoops, 
rods, and ‘strip iron have been in moderate request, 
and a steady business has been doing in black sheets 
for galvanising purposes, at higher prices owing to the 
rise in the price of spelter. This has restricted busi. 
ness somewhat, as the margin for profit has been 
narrowed. Steel is in active pressing demand, manu. 
facturers being so heavily booked that they are com. 
pelled to decline orders for early delivery. It is the 
same as regards pig iron. Consumers are so pressin 

that an advance on the. present high rates is offere 

for prompt delivery. The demand far exceeds the 
supply notwithstanding the increase of furnaces in 
blast and the regularity of work on the part of the men, 
The supposition is that rates will be again advanced 
at an early date. Mills and forges in the steel trade 
are fully employed, and also the wire mills and forges 
in Shropshire. Employment is reported to be good 
with engineers, ironmoulders, smiths, boilermakers, 
and tankmakers, bridge and girder constructors, and 
in the railway sheds. In the electrical shops the men 
are on double shifts. 





In the Birmingham district business is well main- 
tained in the iron and steel trades, and a firm tone 
prevails as regards prices. There are complaints as 
to the scarcity of pig iron, and prices remain very 
firm at the enhanced rates. Railway carriage and 
wagon builders complain of the tardy delivery of iron, 
and the difficulty threatens to become greater, as good 
orders for constructional work are expected in connec- 
tion with the development of railways on the West 
Coast of Africa. Galvanisers are busy, and prices 
remain at a high level owing to the price of 
spelter. Steel is in good demand, makers are full 
of orders, and prices are firmly maintained. There 
is a brisk demand generally for finished iron, 
and prices are firm. That employment is good on 
the whole is seen by the reports of unen- 
ployed members of trade unions; in branches with 
20,419 members only 383, about 2 per cent., were re- 
ported to be out of work. The engineering secretaries 
report trade to be good in two branches, moderate in 
seven, and bad in one. Employers say that there is 
work for all who are efficient men, and that none need 
be idle. Toolmakers report trade to be moderate, 
patternmakers as fair, ironfounders, smiths and 
strikers, and boilermakers as good. The motor 
industry is fair, and the cycle trade is improving. 
Brassworkers and coppersmiths generally are well 
employed, but the wire-drawers report trade to be 
only moderate. 





Affairs in the cotton industries are somewhat dis- 
quieting. At a meeting of delegates held in Man- 
chester on Saturday last, representirg some 80,000 
operatives, it was resolved to give a month’s notice to 
cease work if the demand for 7d. in the pound is not 
conceded. But there is time yet for negotiation. The 
Brookland’s agreement question has been got rid of 
as an element of dispute, and probably mutual nego- 
ciations will avert a strike and lock-out. 


The plasterers’ dispute is not settled by the with- 
drawal of the obnoxious rule as to foremen. The 
employers require that blacklisting, limitation of 
apprentices, and refusals to work with non-union men 
shall cease. As the men have failed to accept these 
conditions, a lock-out has been declared, to take effect 
on March 6. 





The Scotch coalmasters having refused to grant the 
advance of 10 per cent., a conference of delegates was 
held in Glasgow on Friday in last week, when it was 
resolved that if the advance was not given by the fol- 
lowing Thursday the men should cease work. Y 

The South Staffordshire and East Worcestershire 
Coal Trade Wages Board have agreed to advance the 
wages of miners 5 per cent. at once, and a further 24 
per cent. in October. This concession gets rid of the 
difficulty in those districts for the present. 





SOME NOTES ON THE PRESERVI NG -AND 
FIREPROOFING OF TIMBER AND TIM- 
BER SUBSTITUTES. 

By SHerarp CowPER-CoLes. 

Tue rendering of wood non-inflammable has received 
the attention of engineers and inventors at various 
times since the year 1625, but it is only of late years 
that a practical method has been devised. To make 
wood absolutely fireproof, it is essential that the fire- 
resisting treatment should permeate the heart of the 
wood, so as.to render it internally as well as externally 
fireproof. 1n getting rid of the combustible elements 
from the wood cells, and substituting the fireproofing 

material, great care should be exercised not to a 

their delicate structure and so deteriorate the value 0 

the timber. 


A company is now at work, both in America and 
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England, fireproofing wood for use in the construction 
of warships, and for many other pur " 

A series of experiments has recently been conducted 
on fireproofing wood in the United States; by the 
Assistant-Secretary of the Navy, which seems to 
indicate that wood preserved by the _present- 
known methods must be limited to internal fittings. 
It is found that fireproof wood has a tandency to 
slightly corrode meta fittings, is somewhat heavier 
and harder to work than untreated wood, does not 
wear well, and absorbs water. Its retention of water 
and the effect of alternate wetting and drying, is said 
to be very marked, and has been made the subject of 
a series of special tests. Fireproofing chemicals are 
found to wash out, or, in some way, to be destroyed, 
so that the wood becomes as combustible as ordinary 
timber, and, in certain ways, even more. 

Works have recently been erected at Wandsworth 
Bridge, Fulham, and are equipped for rendering 
indestructible by fire large quantities of material. 
The wood to be treated is placed in cylinders, where, 
after its volatile and fermentible constituents have 
been given off, a fireproofing solution is applied under 
a pressure of 200 lb. per square inch. This operation 
takes about four hours. The timber is next dried in 
drying rooms supplied with hot air, where it remains 
fora fortnight or more, after which it is ready for 


use. 

The cylinders in which the wood is placed are 7 ft. 
in diameter, and 35 ft. to 75 ft. long, the longest being 
105 ft. The timber for treatment is stacked on small 
steel trucks, which are run inte the cylinders. 

Paynes introduced a process over 50 years ago, 
which consisted of enclosing the wood to be treated in 
a closed iron vessel, exhausting the air and allowing a 
solution of sulphate of iron to flow in. This at once 
thoroughly permeated the parts of the wood, after 
which a solution of muriate of lime was added, the 
double transference of these chemical compounds then 
took place, making sulphate of lime, or gypsum, and 
muriate of iron, the result being that the pores of the 
wood were filled with gypsum. 

Another process has been worked out by Burnett, 
in which he used chloride of zinc. 

Tungstate of soda has also been tried, but was found 
to unduly increase the weight of the wood, and to be 
too expensive. 

Professor Pepper, after a series of careful experi- 
ments, determined that phosphate of ammonia gave 
excellent results. 

Herr Hasselmann, of Munich, has devised a method 
of preserving wood sleepers, which is stated to have 
been used with success on the Bavarian State Rail- 
ways. The object is to produce a chemical union of the 
substances of the wood and preservative. The process 
consists in the double baking of the wood, and 
the treatment with oil of vitrol and sulphate of 
iron. It is afterwards placed in a bath of chloride 
of lime, to which milk of lime has been added at a 
temperature of from 100 deg. to 125 deg. Cent., with 
a pressure of 40 lb. per square inch. The first baking 
destroys the germs of fermentation, and induces the 
chemical union of the preservative with the fibres of 
the wood. The second hardens the wood, and so 
changes its character. It remains hard even when 
left in damp places. The whole process takes about 
six _ and the cost is stated to be exceedingly 
small, 

Haskin has patented a process which comprises a 
chamber into which the timber to be treated is run on 
rails, and in which are pipes with numerous perfora- 
tions for the withivewel of air. The air is supplied 
from a compressor, and is heated by passing through a 
chamber filled with a coil conveying superheated steam. 
Storage reservoirs are provided to regulate the supply 
of air to the vulcanising chambers. The whole system 
is worked by a circulating pump. The object of this 
arrangement is to allow the gradual action of hot air 
on the timber, and its even distribution in the 
vulcanising chamber, as well as the gradual cooling of 
the chamber by the regulated admission of cold air 
into one or other of the storage reservoirs, and the 
subsequent circulation of the cold air thus introduced 
throughout the system, in company with the remaining 
hot air. The chief feature of this process is to prevent 
the evaporation of the sap of the wood by introducing 
hot air into the vulcanising chamber under pressure. 

Hely has proposed impregnating wood with a strong 
solution of calcium bisulphite, and then with a solu- 
tion of caustic lime, so as to form a monosulphite, 
Which is subsequently oxidised by the action of air to 
calcium sulphate, which is said to become practically 
part of the ligneous structure. 

Another _ has been patented for forcing a 
solution of dibasic or tetrabasic phosphate of lime and 
sulphurous acid into wood (from which the air has 
been exhausted) at a pressure of 6 to 8 atmospheres 

or about two hours. The wood is dried in a heated 


enclosed space to admit the recovery of the escaping 
sulphurous acid. 

Messrs. Boudin and Donny conducted a number of 
®xperiments at Ghent University, but arrived at no 
very definite conclusions. 


The possible diminution of 





strength due to all injection processes must be taken 
into account, and all such substances as chloride of 
calcium, and other deliquescent substances, must be 
rigorously avoided. They also found phosphate of 
ammonia, on the whole, to give the cus results. 
Where injection processes cannot be employed, Messrs. 
Boudin and Donny recommend the application of 
cyanide of potassium and asbestos paint. * 

The following treatment of wood is alleged to render 
it incombustible without altering its appearance : Sul- 
phate of zinc 55 lb., potash 22 1b., alum 44 lb., oxide of 
manganese 22 lb., sulphuric acid of 60 deg., Twaddel 
22 lb., water 54 lb., are employed. All the solids are 
poured into an iron boiler containing the water at a 
temperature of 113 deg. Fahr. As soon as the sub- 
stances are dissolved sulphuric acid is poured in little 
by little until all the substances are completely satu- 
rated. The wood is boiled for three hours in this mix- 
ture and then dried in the open air. The author has 
experimented with zinc sulphate, but the results are 
not satisfactory. If the fireproofing liquid is applied 
at too great a pressure the cells coliapse and destroy 
the appearance of the wood. 

Issel, of Genoa, has patented a composition for 
rendering wood incombustible. The composition con- 
sists of a solution of stated proportions of boric acid 
and potash alum, and in the case of resinous woods, 
boric acid, oxalic acid, and potassium carbonate. 

Lebioda has taken out a patent for an apparatus 
which embodies an injector, by means of which wood 
can be impregnated with solutions without the neces- 
sity of boiling, which is said to ruin the texture of 
wood. The apparatus consists of a compressing 
chamber and a suction chamber, which are superposed 
but separated by a perforated partition. 

Gunn, of Bristol, has taken out a patent for the use 
of cresylate of either mercury, lead, copper, iron, or 
zinc; 100 parts of cresol are heated at a temperature 
between 80 deg. and 100 deg. Cent., with 120 parts of 
the oxide of any of the above metals, until a drop of 
the substance solidifies on cooling. 

Incombustible paper has been made by mixing with 
the pulp a fluid obtained by adding to an aqueous 
solution 1} oz. of yellow tallow soap, and just enough 
alum to completely decompose the soap. 

Artificial wood has been devised by Geig. Six to 
eight parts by volume of peat are washed until the 
fibres are saturated, and mixed with two parts of 
plaster of Paris and ten to twelve parts of water. The 
mass is moulded and subjected to hydraulic pressure 
and dried by means of a current of cold air. The 
product, when dried, may be oiled or coated with a 
solution of resin in alcohol. In order to prevent the 
rapid setting of the plaster, glue may be added together 
with chromate of potash, or other agglutinants may be 
substituted for the plaster. The composition is said 
to be readily worked in the same manner as wood. 

Drying of Wood.—It has been estimated that green 
wood when cut down contains about 45 per cent. of its 
weight in moisture, and in the forests of Central 
Europe wood cut down in the winter is said to hold 
40 per cent. of water until the end of the followin 
summer. If kept in a dry place for several years wo 
contains 15 per cent. to 20 per cent. of water. That 
which has been thoroughly desicated, when exposed 
under ordinary circumstances absorbs about 5 per cent. 
in the first three days, and will continue to absorb it 
until it reaches 14 to 16 per cent. It has been found 
that by exposing green wood to a temperature of 
212 deg. Fahr. the loss of weight would equal 45 per 
cent., and further, on exposing small prisms of wood 
34 in. square and 8 in. long, cut out of billets that had 
been stored for two years, to the action of superheated 
steam for two hours, the loss of wood was found to be 
from 15 to 45 per cent. according to the temperature 
of the steam.} 

The composition of wood as determined by Gay 
Lussac and Trenard is : 


Oak. Beech. 
Per Cent. Per Cent, 
Carbon ... 2 52.53 51.45 
Hydrogen 5.69 5.82 
Oxygen... 42.78 42.73 


According to Dr. Prout the oxygen and hydrogen 
are in exact proportions to form water. 








Tue Surz Canat.—The transit revenue collected by the 
Suez Canal Company in January was 283,2002. The cor- 
responding collection in January, 1898, was 281,600/. 





ELECTRICITY AT HELENA.—Helena, Montana, now claims, 
in the matter of electricity, to be the most thoroughly 
equipped city in the United States, outside of Buffalo 
and Niagara Falls. The force developed by damming 
the Missouri is 30,000 horse-power, which is utilised for a 
variety of purposes. Among these are the working of 
smelters, concentrators, and mining machinery in t 
Helena, the running of street railways, the electric light- 
ing of the city, and power plants in a number of large 
business and other buildings. 





* “Workshop Receipts,” Fifth Series. 
+ Dr. Ure’s ‘‘ Dictionary of Arts, Manufactures, &c.” 
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Fifth Report to the Alloys Research Committee.* 


By Sr Wiiuam C. Roserts-Austen, K.C.B., 
D.C.L., F.R.S., Honorary Life Member. 
(Continued from page 212.) 

Carbon Iron Solution.—The case of carburised iron is 
just the same, and is shown in Diagram 67.+ In conduct- 
Ing an investigation of this kind it is most difficult to 
obtain a series of carburised irons in which the variation 
in the amount of carbon is progressive, while the amounts 
of other elements present in the iron are either main- 
tained 3 ange ee constant or only vary in a definite 
way. I have, therefore, much pleasure in og the 
great indebtedness of the Committee to Mr. John H. 
Darby, of the Brymbo Steel Works, Wrexham, who most 
a prepared a series of small ingots.for me of 
samples of metal which were successively ladled and cast 
at intervals of 30 minutes, during the working of a large 
hematite charge in a basic-lined Siemens furnace. These 
small ingots were analysed for me by Mr. F. W. Har- 
bord, of the Royal Indian Engineering College, Cooper’s 
Hill, and his well-known skill as an analyst enables me 
to place the utmost confidence in the accuracy of the re- 
sults, and my grateful thanks are due to him. These 
results are embodied in the accompanying Table XI. I 
deliberately adopted a series that was not free from man- 
ganese, because a sufficient number of other samples of 
carburised iron had been prepared for comparison. 

TaBLE XI.—Chemical Analyses of Steel Samples taken at 
Intervals of 30 Minutes, During the Working of a 
Hematite Charge ina Basic Siemens Furnace, Producing 
Low Carbon Steel. 








Number. | Carbon.| Silicon. \sulphur ona eal Arsenic. 
, : 1.800 0.008 0.032 0,054 0.391 trace 
* 
3 1.740 | 0.006 | 0.037 | 0.046 0.380 os 
4 1.451 0.006 0.029 0,023 0.340 0.004 
5 1.461 0.007 0.038 0.025 0.340 0.002 
6 1,234 | trace 0.030 0.013 0.327 0.004 
7 1.161 ais 0.030 0.016 0.290 trace 
8 0.927 ar 0.025 0.013 0.298 0.004 
9 0.912 od 0.036 0.010 0.236 trace 
10 0.871 ~ 6.040 0.008 0.270 0.002 
11 0.690 . 0.038 0.069 0.220 0.004 
12 0.540 - 0.032 0.006 0.280 trace 
13 oo ie 0.030 | 0.009 | 0.270 ia 
14 0.342 | ,, 0.0382 | 0.006 | 6.270 | 0.003 
15 0.1 3 0.087 | 0008 | 0.240 | trace 
16 0.145 | ,, 0.041 | 0.006 | 0.250 vt 
17 0.102 | ,, 0.037 | 0.008 | 0,230 a 
18* ‘ 
19 0.070 | trace 0.085 0.008 | 0.244 trace 
20* | 
2t 0.097 | trace 0.030 0.007 0.220 0.004 
22* 
23 0.108 | trace 0.033 0.005 0 240 trace 
24 0.101 * 0.034 | 0.004 0.217, i 
- 95 0.078 | 4, 0.083 | 0.007 | 62177 | ,, 




















* Nos. 2, 18, 20, and 22 were not analysed. 

In the curve, which on wall Diagram 67+ (the letters 
and general form being the same as in Plate 2 of the 
Fourth Report) is now presented to the Institution, an 
attempt is made to represent the constitution of car- 
burised iron so far as it 18 at present known. 


Fig.8. 
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The curve has two main branches A B and B D, meet- 
ing at Bin the horizontal lineac. The line A B corre- 
sponds to the separation of pure ice in the diagram, Fig. 5 
(page 211 ante), while the line B D corresponds with the 
separation of salt. In the iron carbon diagram the line B D 
denotes the separation of graphite, while the line A B 
indicates the “‘freezing” of iron. There is, however, 
this difference between the ice and the iron; the latter, 
on account of the high temperature at which it melts, 
still retains a certain amount of carbon after it has become 
solid. Hence there is a solid solution of iron and carbon, 
and this introduces further complications when the iron 
has cooled to a temperature at which it is no longer 
capable of retaining dissolved carbon. — i 

First as regards electro-iron, which possess a high 


~ Paper read before the Institution of Mechanical En- 
gineers. 





+ This diagram will be given in a succeeding issue. 
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degree of purity, su 
its melting point. > n 2 1 c 
solidifies, and the point of solidification may be taken to | holding carbon in solid solution than ¥ iron. 2 
be about 1600 deg. Cent. or 2900 deg. Fahr., although | cools down to 770 deg. Cent. or 1418 deg. Fahr., point M, 
this point has not been determined with accuracy. When | further change takes place to a iron, which is magnetic. 
the iron is solid, it exists in a plastic state, to which the | Much heat is evolved, but less suddenly than at Ar, 


name of 7 iron has been given by Osmond, and while it | (890 deg. Cent. or 1634 deg. Fahr.), probably because the | 


is in this form it is capable of dissolving between 0.8 and | iron is less mobile at the lower temperature. As 8 iron 
0.9 per cent. of carbon at 700 deg. Cent. or 1300 deg. | dissolves but little carbon (less than 0.1 per cent.), the in- 
Fahr., and rather more at_higher temperatures ; at 1000 | fluence of carbon upon iron is practically eliminated at 
deg. Cent., or 1800 deg. Fahr.; for instance, it would temperatures below the point of the change to f iron. 
dissolve about 1.5 
be borne in mind that the solubility of a substance depends 
on the form in which it is presented to the solvent ; thus 
carbon in the form of ordinary graphite has a much lower 


as in the later work it has been found to be. 





be considered. 


ppose it be in fusion and well above | evolution of a considerable amount of heat. § iron, like | Meanwhile the iron which —— as 8 iron at 
As the fluid mass cools down it} y iron, is non-magnetic, but it is much less capable of 830 deg. Cent. or 1526 deg. Fahr. 
As the iron | ang 


as undergone another 
to a iron at 770 deg. Cent. or 1418 deg: Fahr,, 
the Ar point. As iron is free from carbon, the tem. 
perature of its change to @ iron (Arg) is unaffected by the 
carbon contents of the steel as a whole. 

In steel containing 0.6 per cent. of carbon the Ary 
point has become depressed to about 720 deg. Cent., or 


| 1328 deg. Fahr., so that all the iron remains in the y 


r cent. of carbon. It must, however, | For this reason the line MO must be a horizontal one, | 


Iron containing about 0 2 per cent. of carbon may next | or 1274 deg. Fahr. is reached. 1 t 
It solidifies at a temperature a little| of recording cooling curves, which has already been 


form ; when, however, this temperature is reached, pure 
iron or ferrite separates out, me, from the + to the 
8 and immediately to the a form. The rest of the iron 
remains in solution with the carbon until 690 deg. Cent, 
The sensitive method 





0.07 C. x 744 diameters. 
Cementation 1.A. 


Fig, 21. 0.07 C. x 123 Fig. 22. 


diameters. 
Cementation LA 





Fig, 24. 0.097 C. x 744 diameters. 


Brymbo 21. 


0.097 C. x 123 diameters Fie. 


Brymbo 21. 


. 23. 
Brymbo 14. 
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Fig. 31. 


Fic. 26. 0.218C. x 744 diameters. 


0.218 C. x 123 diameters. 
Cementation A.A. 


Cementation A.A 


Fig, 25. 
Brymbo 12. 


PHOTO-MICROGRAPHS OF SLOWLY COOLED STEEL. 


lower than the melting point of pure iron, and the whole 
of the carbon remains in solution in the solid y iron. 
There is, therefore, no liquid carbon-iron eutectic present 
to solidify at 1120 deg. Cent., or 2048 deg. Fahr. When 
the iron containing about 0.2 per cent. of carbon cools 
still further, the evolution of heat known as Ar, occurs 
at about 820 deg. Cent., or 1508 deg. Fahr. The Ars 
point has been lowered by the presence of carbon in the 
same way that the freezing point of water is lowered by 
the addition of salt, and just as in the case of the salt 


degree of solubility at certain temperatures than the 
carbon in the combined form known as ‘‘cementite.” 
This suggests a reason why steel contains more combined 
carbon than slowly-cooled pig iron. 

As pig iron cools down, graphite falls out of solution 
when the temperature of the eutectic acis reached. That 
is, the liquid eutectic of carbon and iron solidifies along 
the line ac. The amount of graphite in any given 
variety of pig iron, which contains up to about 4 per 
cent. of carbon, will be indicated by the amount of heat 


evolved at this temperature (1120 deg. Cent. or 2048 deg. 
Fahr.). In pig irons containing more than 4 per cent. of 
carbon, an increasing amount of graphite appears on the 
upper branch B D. The “combined carbon” is mainly 
the carbon retained by the iron which solidifies on the 
line A B, though, of course, the iron which solidifies on 
the eutectic line ac also retains some carbon. 

The changes which have hitherto been considered, 
relate to the solidification of either carbon free (electro) 
iron or carburised iron. 

In all that follows, changes in solid carburised iron are 
alone considered. 

When pure y iron cools to the point G in Fig. 67 
(890 deg. Cent. or 1634 deg. Fahr.), or Ar,, it undergoes 
a change to § iron, and the change is attended with an 


solution pure iron, which corresponds to ice, crystallises 
out, and the temperature continues to fall until at a 
definite temperature the whole of the still fluid solution 
solidifies. Thus, in the solid solution of 0.2 per cent. of 
carbon in 7 iron, pure iron separates out of the solution 
and crystallises as 8 iron, forming ferrite. The tempera- 
ture still continues to fall, until at about 690 deg. nt. 
or 1274 deg. Fahr.; the rest of the solution is broken up, 
forming pearlite. The iron changes from y to 8 and 
— a iron, while the carbon separates as cementite, 
‘es C. 
This separation of the carbon as a compound is ana- 





' crystallisation. 


logous to the separation of copper sulphate from a solu- | 
tion as the salt retains a definite amount of water of | plates on 


Fic. 27. 0.300C. x 123 diameters. 
Cementation 1.C. 






29. 0.342C. x 123 diameters. 





0.540 C. x 123 diameters. 


| 





Fig. 28. 0.300 C. x 744 diameters. 
Cementation 1.0. 





Fie. 30. 03420. ze 744 diameters. 


Brymbo 14. 








Fic. 32. 0.5400. x 744 diameters. 
Brymbo 12. 


| described, has revealed the existence of a new point at 


which heat is evolved as iron cools down. This point 
occurs at about 600 deg. Cent., or 1100 deg. F ahr. ; it 
may be premature to give it a definite symbol, but 
aiatied BL Osmond’s scheme of nomenclature, it would 
be Arp. It appears to be the ne of a com “ 
tively slight molecular change which is not complete 
suddenly, but occurs over a range of 100 deg. This 
change is also accompanied by a change in_ magnetic 
roperties, for at this temperature Dr. D. K. Morris 
a already decided a change in the permeability of iron 
at 600 deg. Cent. or 1100 deg. Fahr. : : 
Mechanical Properties of Carburised Iron Considered in 
Relation to the Solubility (or Freezing-point) Curves.— 
In the last Report+ it was shown that it was possible 
trace the relation between the freezing-point curve 0 
the brasses and the curves which represent their veg 
cal properties of tenacity and extensibility. In the aed 
gram Fig. 67 the ordinates show the percentages of carbon 
for all the éurves, while the abscisse represent tempera 
ture for the freezing-point curves. As in the case of 


* Philosophical Magazine, part ii., 1897, page 213, and 
es 250 and 251. 


+ Fourth Report, Proceedings, 1897, page 43. 
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— 
the brasses, it will be evident that: 
directly and closely related. , 
‘At the outset a great difficulty is presented ; the effect 
of varying amounts of carbon on the —* and exten- 
sibility of pure iron is not as yet known. That is, the 
resence of other elements intervene and complicate the 
effect exerted by carbon. It is only necessary to glance 
at such a Table as that given in the classical work of 
Professor Howe* to see with what great difficulties the 
question is beset. Professor Howe gives the limits 
within which the tenacity of iron containing from 
0.05 to 1.30 per cent. of carbon probably vary. I 
have, however, plotted the mean of the points he gives 
for crucible steel, and this indicates that the point of 
maximum strength corresponds with 0.9 per cent. of 


¢.€90 C. x 123 diameters. Fig. 34. 


Brymbo 11. 


Fis. 33, 





0.821 C. x 123 diameters. 
Brymbo 10. 


Fig. 35. 





~ Ps 


0.927 C. x 123 diameters. 
Brymbo 8. 


Fis. 37. 


carbon. The degree of carburisation corresponding with 
the greatest strength is of the utmost importance, and 
fortunately the investigations of Professor Arnold are of 
great service. He had studied the effect of carbon on 
iron of a high degree of purity, and a ‘‘bent lath” curve, 
passing through all the points he gives for the series of 
annealed steels, fixes the maximum strength at about 
99 per cent. of carbon, which is very close to the com- 
position of the eutectic 0.89 per cent. of carbon. Pro- 
fessor Arnold’s value for these very critical points in the 
curve of tenacity may safely be adopted for annealed 
steels, but, as he points out, the same series of steels in 
the ‘‘normal” state as received from the rolls give con- 
siderably higher results, and in these the point of maxi- 
ro strength occurs in iron containing 1.20 per cent. of 

In the brasses (Plate 3 of the Fourth Report) the 

int of maximum strength occurs in the alloy which 
as a single solidifying point. In the same way, in the 
carbon-iron series the point of maximum strength occurs 
in the alloy which in cooling has all the heat evolved at 
—— point. In the carbon-iron series it is not, as in 
4 € case of the brasses, the initial freezing point which 
Getermines the strength, but the arrangement of the 


* “Metallurgy of Steel,” page 14, New York, 1890, 











0.552 C. x 744 diameters. 
Cementation 1.D. 


all these curves are | mass long after it has become solid, that is, when it is in 


the form of solid solution. 
| Evidence Afforded by the Microscope.—If carburised 
iron isa solution capable of being either fluid or “‘ frozen,” 
it might be anticipated that the constituents of the solid 
| solutions would be recognisable by the microscope, just 
|as individual crystallised salts grouped together can be 
distinguished by suitable magnification. Patient research 
| conducted with the aid of the microscope, beginnio 
with the work of Sorby in 1864, has, during the last 
| years, proved that this is the case. Professor Arnold 
also has recently published some beautiful coloured 
| drawings illustrating the micro-chemistry of cemen- 
tation. 

Carburised Iron Considered as a Solution.—It has 





Fie. 39. 
Brymbo 7. 





Fie. 41. 
Brymbo 5. 
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0.927 C. x 744 diameters. 
Brymbo 8. 
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been already pointed out that frozen solution of ice and 
salt consists of two constituents, either ice and eutectic 
or salt and eutectic. Whether ice or salt separate will 
depend on the degree of concentration of the saline solu- 
tion. In the same way solidified solutions of iron carbide 
and iron are also composed of either iron and eutectic 
or iron carbide (FesC) and eutectic, according to the 
amount of carbide present. It has been shown that all 
eutectics are finely divided mechanical mixtures, and 
Osmond has pointed out that the iron and iron-carbide 
eutectics are no exception. ; 

It will be well to consider how the question of solution 
bears upon the constitution of carburised iron in common 
use. In order to do this the evidence of the microscope 
is all-important. Micrographic methods have been so 
often described+ that it is unnecessary to dwell se 
them further than in stating that when highly polished 
surfaces of steel are treated with certain reagents, some 
of the constituents, the carbides, become stained, while 
the iron retains its original colour. 





* Journal of Iron and Steel Institute, 1898, No. II., 
185. 


page 185. 
+ Roberts-Austen. ‘Introduction to the Study of 
Metallurgy,” 1898, page 391, where a bibliography is 





given, 





1.160 C. x 123 diameters. 


1.460 C. x 123 diameters. 


Fic. 43. 1.800C. x 123 diameters. 
Brymbo 1. 


| For micrographic purposes, steel is viewed as if it were 
| a rock with various minerals distributed through it, and 
mineralogical names are conveniently adopted for the 
constituents, Thus, iron free from carbon is called 
“‘ferrite,” which is left white and brilliant when the 
polished specimen is treated either with a solution of 
1odine or an infusion of liquorice. Strong nitric acid, 
also, does not attack it, but this reagent should not be 
used without great care. 

Very dilute solutions of nitric acid either in alcohol or 
in water develop the crystalline structure of the ferrite, 
as isshown in'Figs. 9 and 10, page 257. Nitric acid etching, 
however, impairs the sharpness of the pearlite, and tends 
to produce porosity. 

“ Cementite,” another constituent of steel, is a carbide 








Fie 40. 1.161)C. x 744 diameters, 
Brymbo 7. 





Fie. 42. 


1.460 OC. x 744 diameters. 
Brymbo 5. 





Fig. 44. 1.8000 Reg diameters, 


Brymbo 1. 


which rm ap to the formula Fe,C. It remains 
bright after the — section of steel is attacked by 
iodine solution. It is hard, and stands in relief when the 
steel is polished with the finest rouge on parchment 
placed on a soft support, such as wood. Free ‘‘cemen- 
tite” very rarely occurs, however, in low carbon steels. 
The carbide usually assumes the form of ‘‘ pearlite,” which 
is an intimate mixture of ferrite and cementite. It isa 
very characteristic constituent of steel which has been 
slowly cooled from a high temperature, and if the steel 
contains about 0.9 per cent. of carbon with little man- 
one the whole mass will mainly consist of pearlite. 
t may be either lamellar or granular in structure. It 
may coloured by iodine solution, and its presence is 
best revealed when the steel is polished in relief by the 
method which has just been indicated, and treated with 
a filtered infusion of liquorice root in cold water. It 
consists of lamelle which are alternately hard and soft. 
Hardened steel appears to be composed of ‘‘ martensite,” 
a system of interlacing crystalline fibres, which may 
readily be coloured by a tincture of iodine. Photographs 
of these various constituents will be referred to imme- 
diately. In all cases the illumination was vertical, and 
the sections were with three exceptions stained with an 
infusion of liquorice root. ‘ 

In order to make the nature of these main constituents: 
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of carburised iron clearer, photo-micrographs may be 
directly appealed to. Pure iron ‘‘ ferrite,” like pure ice, 
exhibits crystalline planes. But if only a minute pro- 
portion of carbon be present, even so little as 0.04 per 
cent., there may be, as Stead has shown, in such iron 
which has slowly cooled, evidence of carbide of iron as a 
cement between the grains. Such a section of iron, 
etched by 1 per cent. of nitric acid in alcohol, and under 
a magnification of 123 diameters, is shown in Fig. 9. 

In slowly cooled iron, which contains from 0.3 to 0.5 
per cent. of carbon, the carbide will be concentrated 
into patches of pearlite set in ferrite, as is shown in the 
sketch a, Fig. 8, page 259, or in Fig. 11, page 257. Very 
high magnification, such as 1000 diameters, resolves 
these patches of pearlite into banded structures consisting 
of alternate lamine of hard carbide and soft ferrite, as 
is shown in sketch 6, Fig. 8, or in Fig. 13, the mass as a 
whole being called pearlite from its resemblance to 
**mother of pearl.” 

Approximate Magnifications : 


a = 200, 6 = 1000, c = 800, d = 800. 


Tron becomes saturated when the proportion of dis- 
solved carbide is about ¢.9 per cent., and in such a case if 
the metal has been slowly cooled it will consist entirely 
of pearlite and no free ferrite as is shown in Fig. 13, 
which has just been referred to, while if the panes 
of carbon exceeds 0.9 per cent., the carbide layers will 
show a tendency to run together into bands of cementite, 
as is shown in d, Fig. 8, and also in Fig. 14. | ‘ 

The appearance of carburised iron after rapid cooling, 
as in the operation of hardening steel, is widely different. 
A constituent known as ‘‘martensite” appears; its 
general nature is shown in the sketch c, Fig. 8, or 
in Fig. 17, page 257, which represents steel containing 
0.54 per cent. of carbon after quenching in water from 
a temperature of 1000 deg. Cent. or 1832 deg. Fahr. The 
‘* tempered ” structure of such a steel somewhat resembles 
the last figure, and is shown in Fig. 18. If the proportion 
of carbon be still higher, say 1.5 percent., and if the cool- 
ing be rapidly effected in iced brine, another constituent 
appears, which may be scratched with a hard needle, and 
to which M. Osmond, who discovered it, has given the 
name of “‘ austenite.” Its general appearance is shown 
in d, Fig. 8. By the great kindness of Professor Dewar 
I have been permitted to quench a high carbon steel 
heated to 1000 deg. Cent., or 1832 deg. Fahr., in liquid 
air, the temperature of which is — 200 deg. Cent., or 
— 328 deg. Fahr. The result is shown in Figs. 19 and 
20, under magnifications of 60 and 850 diameters respec- 
tively, but, notwithstanding the extreme cold, the struc- 
ture of the steel does not materially differ from that 
which would have been produced by quenching the metal 
in iced brine, probably because a vaporised layer of air 
instantly formed and prevented the liquid air from coming 
in contact with the hot steel. Other constituents are 
called respectively ‘‘troostite” and ‘‘sorbite;” they are 
modifications of cementite, but their consideration is 
beyond the limits of the present Report, though an ex- 
ample of troostite is shown in Fig. 16. 

Troostite is produced by pon. Pa steel up to 0.4 per 
cent. of carbon at about 750 deg. Cent., or 1,382 deg. 
Fahr. 

So far, only typical modes of occurrence have been 
considered, and specific cases may now be dealt with. 
For photo-micrographs a series has been selected either 
of cementation steels prepared in the laboratory or of the 
Brymbo series, the composition of which is given in 
Table 11. The iron which formed the basis of the cemen- 
tation series is given in Figs. 21 and 22. They show 
nearly carbon-free iron (0.07 per cent. carbon) under a 
magnification of 140 and 850 diameters. In te 9 21 
there are a few small patches of pearlite which under a 
higher magnification reveal their true pearlite structure. 
Figs. 23 and 24 show one of the specimens lowest in 
carbon of the Brymbo series (Table 11, No. 21). The 
specimen contains 0.097 per cent. of carbon and contains 
small patches of pearlite in a matrix of crystalline ferrite. 
These patches, as in the previous case, reveal a true pear- 
litic structure under higher magnification, Fig 24. The 
above cases, Figs. 21 to 24, were etched with alcohol con- 
taining 1 per cent. of nitric acid. 

Figs. 25 and 26 show the effect of carburising the iron 
given in Figs. 21 and 22. It will be seen that the struc- 
ture is very different from that found in the rail steels of 
which typical examples are given in Figs. 49 to 60. The 

rains are nearly elliptical or circular, no trace of the 
interlocking grains be'ng visible. The higher magnifi- 
cation shows fairly typical pearlite, but the laminz are 
by no means so well formed as in the case of some of the 
other specimens. 

Figs. 27 and 28 also represent a preparation of cement 
steel made inthe laboratory. The grains in this case are 
very small, in fact smaller than any other grains of the 
series, and have a more or lessrounded shape. The higher 

wer reveals good bold pearlite with well-developed 
nee aly This specimen contains 0.3 per cent. of carbon. 
Figs. 29 and 30 show the structures of one of the Brymbo 
series (Table 11, No. 14), which is of similar composition 
to the last cementation steel, which contained 0.342 per 
cent. of carbon. The grains are rather larger than those 
of the last specimen and the pearlite under high magnifi- 
cation proved to be equally well formed. Figs. 31 and 32 
show similar magnifications of Brymbo, No. 12 contain- 
ing 0.54 percent. of carbon. The grains are more angular 
than any yet seen in this series of steels, but none have 
been submitted to any mechanical treatment which would 
have caused the grains to interlock. The pearlite is 
quite typical of what should occur in pure steel contain- 
ing this percen of carbon. 

Fig. shows Brymbo steel No. 11, containing 0.690 


per cent. of carbon, under a magnification of 140. The 
grain here is also small. Fig. 34 is a cement steel con- 





taining 0.552 per cent. of carbon under a magnification of 
850 diameters. The pearlite is broad and well developed. 
The portion shown in the photograph is not quite typical 
considering the amount of carbon, although in other 
portions of the specimen the ratio of ferrite to pearlite 
is much greater. Fig. 35 is a low power (140 diameters) 
of Brymbo No, 10, containing 0.84 p per cent. of carbon. 
There is a certain amount of ferrite visible in the mass. 
Fig. 36 isa variety of steel of almost exactly the same 
composition as Brymbo No. 10, and has been submitted 
to the same thermal treatment. As will be seen, magni- 
fication of 850 diameters shows that nearly the whole 
mass consists of pearlite ; its carburisation is close to the 
saturation point of carbon in iron. Figs. 37 and 38 are 
respectively low and high magnifications of Brymbo 
No. 8, which contains 0.927 per cent. of carbon. The 
low power shows a more or less confused mass contain- 
ing patches of cementite. The confused mass under 850 
diameters magnification resolves itself into pearlite. In 
f _— of the tield does the cementite encircle the grains 
oO rlite. 

igs. 39 and 40 are preparations from Brymbo No. 7, 
containing 1.16 per cent. of carbon, and show very 
similar structures to the last, but there is much more 
cementite present. 
’ Figs. 41 and 42 were prepared from Brymbo No. 5, con- 
taining 1.46 per cent. of carbon ; unlike the two previous 
specimens the cementite completely surrounds the grains 
of pearlite, and might easily under a low power be mis- 
taken for ferrite. The photograph at first sight is not 
unlike a cae S manganiferous rail steel containing, say, 
1.0 per cent. of manganese, and 0.4 per cent. of carbon. 
Careful examination under the microscope shows that 
the cementite appears in relief, and has a high polish, 
and must therefore be hard. Under a magnification of 
850 diameters quite a different appearance presents itself ; 
the material surrounding the grains is found to be dis- 
connected, in fact, made up of irregular patches and not 
continuous, as it would be had it been ferrite. As will be 
seen in the photograph, this constituent exhibits all the 
characteristics of cementite. 

Figs. 43 and 44 show Brymbo No. 1, containing 1.8 
per cent. of carbon. These photographs reveal all the 
peculiar characteristics of the previous specimen (Figs. 
41 and 42), with the exception that the ratio of pearlite 
to cementite is much greater in the latter case due to 
the higher percentage of carbon. 

he bearing of these considerations on industrial 
practice will now be dealt with. In iron containing 
0.2 per cent. of carbon, which has been cooled slowly, 
the evolution of heat at 850 deg. Cent. or 1562 deg. Fahr. 
represents the formation of the pure ice of the iron- 
carbon series, or as it is called, ‘‘ferrite.” This pure 
iron undergoes a further molecular change at 760 deg. 
Cent. or 1400 deg. Fahr., when it become magnetic. The 
formation of the pearlite shown in the diagram is indi- 
cated by the arrest at 680 deg. Cent. or 1256 deg. Fahr. 

Among the carburised irons which are comparatively 
low in carbon, few members of the series are more im- 
portant than those which lie between the points O and 8 
on the diagram, Fig. 67. They are widely used for steel 
rails, and contain from 0.3 to 0.8 per cent. of carbon. It 
is very remarkable that the complexity of constitution 
indicated in the curves in Fig. 67 is considerably les- 
sened in the case of this class of steel. In the cooling 
curve of a rail steel there are only two points of arrest, 
the first occurring between the 700 deg. Cent. and 750 deg. 
Cent., or 1300 deg. Fahr. and 1380 deg. Fahr., represent- 
ing both the separation of ferrite and the magnetic change, 
while the second change occurring at 680 ~~ Cent., or 
1256 deg. Fahr. indicates the separation of the carbide, 


** pearlite. 
(To be continued.) 








BOILER EXPLOSION AT BARTON. 

A FORMAL investigation under the Boiler Explosions 
Act, 1882, has been conducted by the Board of Trade, 
with regard to the cause of a boiler explosion which 
occurred on October 26 at the Brick and Tile Works of 
Messrs. Winship Brothers, the Marsh, Barton, near 
Hull. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. Matthew McIntyre, engineer. 
Mr. K. E. K. Gough conducted the case for the Board of 
Trade, and Messrs. I. W. and George Winship (the 
owners of the works), Mr. Arthur Winship, Mr. A. 
Speck, and the works foreman were madé parties to the 
inguiry. 

Mr. one , in opening the proceedings, said that the 
boiler which formed the subject of that inquiry was of 
the single-furnace Cornish type, 16 ft. long by 5 ft. in 
diameter. It had been in use twelve years before Messrs. 
Winship took the business in 1875, so that it was thirty- 
five years old. Since 1875 constant repairs had been 
made. In 1893, Messrs. Allwood and Scottow, of Barton, 
repaired it, and in March, 1898, Mr. Speck, of Hull, was 
called in, and after thoroughly ‘surveying the boiler, re- 
commended Messrs. Winship to buy a new one, although 
he did not suggest that there was any danger. On 
October 26 the furnace tube collapsed, and the boiler was 
thrown bodily forward, the boiler-house was wrecked and 
the debris scattered in all directions, a piece of iron being 
blown 100 yards, but fortunately, although a number of 
men were at work in the locality, no one was hurt. The 
cause of the explosion was over-pressure of steam. 

Several witnesses were called, among them being Mr. 
W. H. Scottow, engineer, who said that in 1893 he was in 
Sappomegee 4 with Mr. Allwood, as engineer, at Barton. 

6 was called in to Messrs. Winship’s works in April, 
1893, and made a general examination of the boiler. He 
found it in a fairly safe condition for an ordinary working 
pressure, but advised the firm to lay down a new one. 

Mr. John H. Winship, one of the owners, said that 





they took possession of the works in January, 1875, the 
business having previously been carried on by his father 
and uncle. Since they had had the boiler it had cost 
them 104/. in repairs. -It ought to have been worked 
under 30 lb. pressure; that was his order, and he had seen 
it blow-off at 30 1b. In December, 1896, a Mr. Snowden, 
a boilermaker, was called in to see to a leak, and to make 
some general repairs, and he told witness that the flue. 
tube had been laid bare by shortness of water, and over. 
heated. He did not draw attention to the pieces of 
iron and the cogwheels placed on the safety valve lever, 
He had seen such things on, but not when Mr. Snowden 
was there, and he did not tell him that they were put on 
to prevent leakage of steam. He had seen the extra 
weights on the lever as late as 1897. Last spring he in. 
structed Mr. Speck to look at the boiler when he was re- 
pairing the engine. Mr. Speck might have suggested 
the boring of some holes to ascertain the correct thick. 
ness of the plates. 

On this point Mr. Gough warned witness to be careful, 
as it was a matter which greatly affected his interests, 
Witness replied that Mr. Speck did not suggest such a 
thing, on which Mr. Gough — why the witness 
should have made and signed such a statement ? 

Mr. Edwin Snowden, boilermaker, of Hull, described 
certain repairs he had made to the boiler. He called 
Mr. James Winship’s attention to the fact that there 
were extra weights on the lever of the safety valve, 
Mr. Winship said he would have them removed, but 
several weeks afterwards they were still there. Accord- 
ing to the Board of Trade rules he did not think it would 
be safe to work the boiler at more than 25 lb. pressure, 
and he told Mr. Winship so. 

Mr. 8. W. Speck, boilermaker, who had repaired the 
boiler, said it was in his opinion quite fit to work at 
35 lb. per square inch. He recommended the purchase 
of a new boiler as the one under consideration was 
thirty-five years old. 

Mr. Arthur Winship said that the boiler was generally 
worked at a pressure of 351b. or 40 1b. He had seen the 
extra weights on the lever, as referred to by previous 
witnesses. 

John Beedham said that from May last, on and off, he 
had been looking after the engine and boiler in question, 
The weight on the lever was always kept at the end. He 
had seen the pressure gauge register 55 lb., but could not 
say whether the safety valve was then blowing off. He 
_ never seen the additional weights placed on the 
ever. 

Mr. McEwan, engineer-surveyor to the Board of Trade, 
presented a report on the boiler, with sketches, &c., and 
said the explosion was due to the boiler being worked at 
a higher pressure of steam than it should have been, 
When new the pressure should not have exceeded 27 lb. 
per square inch, and in 1896, when Mr. Snowden ex- 
amined it, it could not have been fit to carry more than 
101lb. At the time of the explosion it should not have 
been worked at all, as it was not fit to bear any pressure 
whatever: . 

Mr. Howard Smith gave judgment, reviewing the evi- 
dence at considerable length, and pointing out that the 
boiler was not fit to sustain the pressure to which it was 
subjected. It was old and practically worn out. The 
evidence showed a very case of neglect and indiffer- 
ence to the warnings given, and the Court must hold 
Messrs. Winship Brothers responsible. For the last twenty- 
three years it had been proved that the boiler had only 
been examined on two occasions, namely, in 1893 by 
Messrs. Allwood and Scottow, and in 1896 by Mr. 
Snowden, of Hull. On both these occasions the advice 
io by these examiners, who were engineers, had been 

isregarded. In 1897 Mr. Speck had made an inspection, 
but his opinion, Mr. Howard Smith thought, was in 
this case not worth anything, for, on his own admission, 
he did not seem to understand much about the boiler or 
its serious condition. The Court considered that Mr. 
Speck also was to blame for the g “yo : 

On this finding of the Court, Mr. Gough applied for 
costs against those in default. The total expense of that 
inquiry would amount to 90/. 

In reply, Mr. Howard Smith said that the order of the 
Court was that Messrs. Winship should pay 40/. and Mr. 
Speck 107. to the Board of Trade. 





Russian Rattways.—Russian railway construction 1s 
proceeding a) . In the course of last year, the 
Government built 5575 versts of line, while 5620 versts 
were completed by private companies. A number of 
additional concessions were also granted during the year 
which has just elapsed. The lines carried out by private 
companies were those from Moscow to Windau, Moscow 
to Pawalez, and Dankowo to Smolensk. 





Exports or Steam Encines.—The value of the steam 
engines of all descriptions exported from the United 
Kingdom in January was 234,659/., as compared with 
202,533. in January, 1898, and 349,241/. in January, 1897. 
In these totals locomotives figured for 91,443/., 68,862/., 
and 169, 188/. respectively ; agricultural engines for 38,173/., 
27,586/., and 24,3987. respectively ; and fixed and other 
engines for 104,543/., 109,085/., and 155,656/. respectively. 
It will be seen that while the exports showed some Te- 
covery, as compared with January, 1898, they still fell 
far short of the level attained in January, 1897. The 
increase observable in the exports of agricultural engines 
occurred in the shipments to various European opuateaes 
which amounted in January to 23,777/., as compared wi 
12,5037. and 13,5587. in January, 1898, and January, 1897, 
respectively. As regards miscellaneous steam engines, 
there was an increase in the exports in January hed 
Russia, France, and- British South Africa, while ve 
shipments to Germany, Belgium, British India, an 
Australasia showed a more or less appreviable decrease. 
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THE CRYSTALLINE STRUCTURE OF IRON 
AND STEEL.* 
By Mr. JoHN EpwarkpD SreaD, Member of Council. 
(Concluded from page 228.) 

Crystallisation in Annealed Sheets.—From time to time 
I have had to analyse samples of soft steel sheets which had 
been returned tv the makers as bad steel, but analysis 
rarely gave any clue to the cause of the brittleness. 
These samples, and very many others, have been most 
carefully microscopically examined. 

Micro-sections polished and slightly etched of annealed 
brittle steel were compared side by side with the similar] 
annealed non-brittle material, and at first sight no dif- 
ference could be detected. The size of the granules was 
almost equal in all, and the carbon in each had se ted 
as massive carbide of iron. On testing the polis and 
etched sections by the mechanical device before referred 
to, it was noticed that fracture was effected through the 

ins, and that — through contiguous grains were 
nearly all in the same line or direction. This appeared 
to be strong evidence that the brittleness was due to the 
symmetrical orientation of the crystals in contiguous 
nules. Every sample showing this peculiarity was 
rittle, and each was restored to a tough condition by 
simply heating for a short time to 900 deg. Cent. The 
neral orientation of the crystals in the granules after 
eating was proved to be rearranged in multi-angular 
ition. 

On consideration, it became evident that if the crystal- 
line structure was symmetrical and the system of crystal- 
lisation cubical, cleavage should be more readily effected 
in such material as plates or sheets in two directions, one 
at right angles to the other. On experimenting with a 
sheet about 4 in. in thickness, by placing a small piece 
over a dished metal block and applying a sudden blow to 
the centre, fracture was effected in the manner antici- 

ted, in two directions at right angles to each other. 

hotograph No. 23, page 264, illustrates this. 

On examining a fractured surface by allowing light to 
fall on it obliquely, it was found that the angle at which 
the greatest amount of light was reflected was the same 
asthe angle of incidence. (See Diagram A, e 191 ante.) 

One other pecularity in the rectangularly brittle ma 
terial was that in every case the lines of weakness were 
at an angle of 45 deg. to the direction in which the steel 
had been rolled ; and although fracture could be readily 
effected at these lines of weakness or cleavage, the steel 
could be bent over and hammered close without fracture 
when the bending stress was applied at an angle of 45 
deg. to these lines of weakness. Photograph No. 24 illus- 
trates this. _ 

Another kind of brittleness having the character of cast 
iron was also examined in rolled annealed sheets, In this 
material the fracture did not follow any special direction, 
as it broke up exactly like thin plates of cast iron. The 
weakness here was found tobe principally inter-granular, 
and was quite distinct from the previously described rec- 
tangularly brittle material in which the weakness was 
inter-crystalline. 

During the last year, repeated experiments have been 
made to produce at will the two classes of brittle steel, 
but hitherto without success ; but during the research, 
much interesting information has been obtained. I am 
greatly indebted to Mr. W. R. Lysaght, of Wolverhamp- 
ton, for the assistance he has given in the research, and 
for permission to lay before you the following notes : 

1, That it is only about 1 per cent. in 10 to 18 gauge 
sheets in which the brittleness is observed. 

2. That in sheets between 22 to 30 gauge, it has never 
been observed. 

3. That all good sheets from 10 to 18 gauge, after an- 
nealing, if hammered at a black heat (400 deg. to 500 deg. 
Cent.), and then allowed to cool, develop this peculiar 
rectangular or cast-iron weakness. 

4, That the carbon is usually very low, varying between 
0.03 and 0.06 per cent. in the plates which break with 
the rectangular fracture; but the greater quantity of 
good non-brittle sheets are low in carbon, varying be- 
tween 0.06 and 0.09 per cent. 

5. .That on close re-annealing rectangularly weak 
plates for 48 hours, they sometimes become tough and 
go.d, but not always ; and in one case a plate after re-an- 
nealing for 144 hours still retained its brittle character. 

6. That some of these brittle sheets, if heated to 900 
deg. Cent., and made tough and good, on re-rolling at 
the usual temperature of about 600 deg. Cent. become 
brittle again in lines 45 deg. to the direction of rolling ; 
but asa rule re-rolling such restored material does not 
develop brittleness, 

_ 7. In some plates, the brittleness is like that of cast 
Iron, the fracture not taking any definite direction. The 
microscope proved that the weakness in each case is prin- 
cipally inter-granular, not  inter-crystalline, and this 
material is also restored. to toughness by heating to 900 
deg. Cent. Such plates are sometimes high in. carbon, 
-15 to 0.16 per cent.; but one sample contained 0.03 per 
cent., and another 0.06 per cent. 

8. That originally good sound annealed lates, which 
are used as templates, and are placed on the ‘hot-rolled 
sheets as they leave the rolls and are subjected to rough 
eee invariably develop the rectangular weakness, -and 
always at the same characteristic angles. 
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9. That a plate, after it has been pickled, on heating 
for a few seconds to about 430 deg. Cent. in ing it 
through the zinc bath, and then cooling suddenly in 
water, tends to accentuate a cast-iron weakness. 

10. That pickling sheets even for many hours will not 
necessarily produce the cast-iron brittleness. 

11. That we have tried to produce it, but without suc- 
cess, by rolling at temperatures varying from 900 deg. to 
40 deg. Cent. 

12. That although thousands of samples have been 
tested, none have mn discovered with the rectangular 
weakness in sheets that had not been annealed after they 
left the rolls. 

13. That long roasting the tinplate bars previous to 
— into sheets, does not cause brittleness in the rolled 
sheets. 

14, That occasionally annealed sheets are met with, 
showing extraordinary granular development, the grains 
measuring 4 to 1 in. in diameter, and in such material 
the weakness is inter-crystalline. (See Photograph No. 


26.) 

15. That in order to detect the brittle plates in the 
course of manufacture before they leave the works, the 
cuttings from each sheet rolled are now tested. 

Crystalline Structure of Cementite.—Professor Martens 
has shown that the cementite in spiegeleisen crystallises 
in the hexagonal system, and the massive cementite in 
chrome pig iron gery: is crystallised in that system. 

Quite recently, Mr. Saniter sent to me a sample of 
slowly cooled partially purified pig iron, and this gives 
very characteristic rhombohedral crystals, and as man- 
— was practically absent, we may assume that it was 

e,C., and not a ternary compound. 

Crystalline Structure of Hardened Steel.—Mr. Osmond 
has very thoroughly studied the etched structure of 
hardened steels, and he, apparently, accepts without hesi- 
tation the —or of Mr. Michel Lévy that martensite 
characterised by fibres crossing each other, and forming 
triangular figures indicates crystallites of the cubicsystem ; 
but considering that rhombohedral crystals will equally 
give triangular figures, and that the martensite developed 
in Hadfield’s manganese steel, and also in chrome steel, 
give figures more closely related to the rhombohedrons 
than to the cubes, I am inclined to doubt whether the 
martensite consists of crystallites of the cubic system. 
(See 16, Rosenbusch’s ‘‘ Rock-Making Minerals,” Idd- 
ing’s translation, Plate XV. 5,and XX.) Ifthestructure 
is proved to be that of the rhombohedral, and not of the 
cube, it would rather strengthen the allotropic hypothesis 
as regards hardened steel. 

The whole question, however, requires to be more fully 
studied before we can come to any certain conclusion, 
= except making this note, I shall not discuss it further 

ere. 

Summnary.—In brief, I may summarise the results of 
what has been stated. 

1. That granules and crystals should not in future be 
confused together, for although the granule is built up of 
crystals, its external form is not that of any kind of 
crystal, as it takes its shape from its surroundings. It 
might be called, according to Rosenbusch, an “‘allotri- 
morphic” crystal, but the more simple term of “‘crystal- 
line grain,” or still more concise ‘‘ grain,” will be a more 
acceptable term to the sturdy sons of Vulcan. 

2. That grains formed in the solidification of liquid 
metals are large or small according to whether the freez- 
ing is rapid or slow, and they take their form from their 
surroundings, and this is most irregular owing to mutual 
interference. 

3. That in practically carbonless pure irons and steels 
of fine grain geno by either forging or certain heat 
treatment, the grains increase in size slowly at 500 
deg. Cent., and more rapidly at between 600 deg. and 
730 deg. Cent., and it 1s possible by heating at about 
700 deg. for a few hours to develop granular masses of 
exceeding coarseness, e cause of this appears to be 
due to the molecular activity, and the natural disposition 
for the crystals in contiguous grains to assume the same 

hase or axial relation with each other, and when this is 
feoughs about the boundaries or granular junctions be- 
tween them cease to exist. When —. made coarsely 

ranular by long heating at a dull red heat, is heated 
Sosmreon 750 deg. and 870 deg., asa rule the structure is 
not altered to any material extent, but as soon as the 
temperature rises to about 900 deg. Cent., the granules 
again become small, and heating to 1200 deg. Cent. does 
not apparently produce any difference in their dimen- 


sions. 

4. That the granules in carbon steels containing from 
0.20 per cent. to 1.20 per cent. carbon, so far as I have 
been able to ascertain, do not grow in size by long-con- 
tinued heating at 700 deg. Cent., but that they increase 
in size slowly at first, and then more rapidly with each 
increment of temperature above 700 deg. and 750 deg. 
Cent., the change-point varying with the carbon. 
This change is evidently oui by the carbon present. 
When, however the coarsely granulated steel is reheated 
again to a little above 700 deg. to 750 deg. Cent., the 
coarse structure vanishes, a molecular revolution is effec- 
ted, and the granules become very fine. I do not at pre- 
sent pretend to understand what causes this change, but 
there can“be no doubt that carbon is the primary cause; a 
secondary cause most probably is allotropy. 

5. That in steels with 0.10 to 0.15 per cent. carbon, 
containing the pearlite in widely separated areas (a con- 
dition of things readily brought about by annealing it in 
a bogie of fluid blast-furnace.slag, ‘arid allowing it to cool 
down with it), on heating and quenching from about 750 
pe thes large ferrite grains are not broken up, and the 
carbon apparently does not expand or diffuse beyond the 
— areas, as has been previously demonstrated by 
both Mr. Osmond and Professor Arnold; yet, when the 
heating is raised to near 850 deg., and the steel is allowed 





to cool down naturally, the carbon areas are found far 
beyond their original positions, and exist in a number of 
smaller segregations, and in the whole areas where the car- 
bon has diffused the ferrite is found existing in small 
— the grains of ferrite beyond, into which the car- 

n had not diffused, not being broken up. This clearly 
shows that it is not only the change from cement to har- 
dening carbon, as is maintained by Brinell, which is 
responsible for the breaking up of the structure, but also 
to the diffusion of the carbon after the change has been 
effected. 

6. That good open-hearth steel with 0.23 per cent. car- 
bon may be heated to close upon its burning point with- 
out becoming brittle, and that it only becomes truly burnt 
when intergranular separation is effected, and this con- 
dition of things can generally be detected by the slight 
excrescences on the surface of the steel, and by the mi- 
croscopic examination of cut, polished, and etched sec- 
tions. 

7. That when solid steel is partially decarburised by 
oxidising agents, at between 700 deg. and 800 deg., a 
ring or envelope of pure iron forms at the surface, and 
the granules in this layer assume a columnar structure 
radiating from the outside to a point below where there 
is carbon. The — agent almost certainly consists 
of carbonic acid largely diluted with carbonic oxide. 
The columnar granules assume the ordinary equi-axed 
form on heating to 900 deg. Cent. and cooling quickly. 
On very slow cooling through 800 deg. to 600 deg. they 
re-form. : 

8. That by strongly etching pure iron, or iron contain- 
aluminium, or silicon, square crys- 


ing much —a 
tam, apparently in the form of flat plates, are readily 


developed, confirming what is universally acknowledged, 
that iron crystallises in the cubic system. 

9. That by mechanically testing micro-sections of pure 
iron by the method descri in a previous paper, such 
of the grains as are built up of crystals with cleavages at 
right angles to the surface, break up or fracture in two 
directions, one at right angles to the other; which not 
only tends to prove that the crystalline system is cubical, 
but shows that large crystalline granules in iron are a 
great source of weakness, and that probably the gradual de- 
velopment of fracture in steel shafting, &c., subjected to 
rough usage, may be greatly due to the breakin up of 
the iron crystal masses themselves through the planes of 
cleavage weakness. In the trials made it was found that 
if the shock was not too violent, the cracks terminated at 
the junctions of the grains. It would seem to follow 
then, that the smaller and finer the grain the safer the 
structure. This coincides with the researches of Brinell, 
Sauveur, and others. 

10. That soft steel plates, treated under certain con- 
ditions, develop a most peculiar crystalline structure, in 
which the granules, although not larger than usual, are 
built up of crystals having their axes and cleavages in 
nearly the same phase throughout, and that as a conse- 
quence they are easily fractured in two main directions, 
one at right angles to the other, and that these cleavage 
lines are invariably at an angle of 45 deg. to the direction 
in which the plates are rolled. This extraordinary de- 
velopment is sometimes, but not always, destroyed by 
close annealing for 36 or 48 hours, but it is invariably 
destroyed by heating to 900 deg. Cent., and it then be- 
comes exceedingly tough. 

Some of these specimens, after restoring in that way, 
on re-rolling in the usual way had the rectangular weak- 
ness re-developed, but in other trials re-rolling did not 
cause re-development of the peculiarity. 

The rectangularly brittle sheets were usually low in 
carbon, 0.03 to 0.06 per cent.; but many good sheets were 
also ney as low, although they ge varied be- 
tween 0. r cent. and 0.09 per cent. The very thin 
sheets which never developed brittleness were very low 
in carbon, 0.03 to 0.05 per cent. 

So far, the attempt to reproduce at will the peculiar 
brittleness has not been completely successful, which 
shows clearly enough that we do not thoroughly know all 
the conditions under which it is developed. 

In drawing this paper toa close, I must apologise for 
its length and its incompleteness ; but if it has no other 
effect than that of proving how ignorant we are, and of 
stimulating others, especially the younger members of 
our Society, to prosecute original research, and endeavour 
to clear away the darkness and obscurity which surround 
so many processes, especially the heat treatment in the 
metallurgy of steel and iron, I shall be fully repaid. 

Finally, I must acknowledge the value of the metallo- 
graphic method of investigation, so long neglected, 
which was originated more than ery! years ago by our 
esteemed countryman, Dr. Sorby, of Sheffield. I must also 
acknowledge the valuable assistance in working out the 
foregoing results in this paper of quite an army of prac- 
tical metallurgists, amongst whom I must especially 
mention Messrs. John Lysaght, Limited, Wolverhamp- 
ton; Mr. R. A. Hadfield, Mr. J. L. Potts, Messrs. J. iL 
Andrew and Co., Sheffield ; Mr. W. H. Panton, Profes- 
sor Roberts-Austen, Mr. T. Sorby, Mr. David Evans, Mr. 
F. Seaman, Messrs. the Wigan and Iron Co., Limi- 
ted., Mr. W. H. Hewlett, Mr. E. H. Saniter, Mr. A. 
Cooper, and Mr. C. H. Ridsdale. 
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cooling naturally. x 3, V. 2’ xs nitric acid. 

No. 9. Swedish Bessemer steel. Inside of No. 6, show- 
", massive cementite. x 400, V 1’ ys nitic acid. 
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all the carbon (0,21 per cent.) removed and columnar 
structure produced. x 3, V 2/ yo nitric acid. 

No, 11, Steel annealed in lime at about 750 deg., carbon 
originally 0.50 per cent., showing dark central area where 
carbon still remains, also columnar and equi-axed granu- 


areas where carbon is concentrated are finely granular, 
Light areas nearly carbonless iron, coarsely granular, 
From same bar as No. 10. x 3. 

No. 23, Brittle plate broken at right angles, through 
cleavages of crystals. Natural size, 

No. 24. Photograph of brittle plate, carbon 0.04 per 
cent, 

No. 25. Crystallised Fe,C x 150 deg. V. 

No, 26. Surface of an annealed sheet. 
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Natural size 





Brittle plate broken at right angles, through 
cleavages of crystals. Natural size. 
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PHOTOGRAPHS. 
(See pages 189, 192, 193, 223, and 227 ante.) 

No. 1. Carbonless pure iron. Part of a single grain, 
showing serrated edges of crystals. x 100, V. 5’ 44 
nitric acid. 

No. 2. Wigan Saniter soft steel, 0.11 per cent. carbon, 
annealed in a slag ball. x 1009D. V. 1’ ss nitric acid. 

No, 2A. Same as last after heating to 830 deg. Cent. 
and cooling naturally. x 20D. 

No. 3. Burnt bulb angle, showing intergranular spaces 
and juxtaposed bands. x 30D. V.1’ iodine. 

No, 4. Same as last after heating to 900 deg. Cent. for 
two minutes. x 30, V. 1’ |, nitric acid. 

No. 5. Saniter decarburised bar, heated for three hours 
to 700 deg. Cent., showing the commencement of coarse 
granulation. x 50, V. 30’ rs nitric acid. 

Nos. 6 and 7. Swedish Bessemer steel, 0 04 per cent. 
carbon, coarsely granular. x 2and 3 respectively V. 1’: 
nitric acid. 





Fig. 25. Crystallised Fes C x 150 deg. V. 


Fis. 26. Surface of a sheet. Natural size, coarsely 
granulated. V. 5’ nitric acid. 

Per cent. 
Cc 0.03 
Mn 0.34— 
Si Trace 
8 0.02— 
P 0.03 





Fie. 24, 


lar structure, (a) as it left the furnace, (b) after heating to 
900 deg. and quenching in water. The two photographs 
are side by 2 to show the expansion or diffusion of the 
carbon on heating to 900 deg., and its fixation by quench- 
ing. x 3, V, 1’ x% nitric acid. 

No. 12. Composite photograph of }-in. bar of 1.4 per 
cent. carbon steel aaeniied inore: (a) part of the section as it 
left the furnace, (b) the same after heating to and quench- 
ing from 800 deg. (c) the same after heating to and 
quenching from 900 deg. It shows that the carbon does 
not diffuse and become fixed in the external iron ring. 
6 10, V. 1’ ¥, nitric acid. 

No. 13. Part of a grain of pure iron, showing square 
crystals and laminations. x 250, V. 3! ys nitric acid. 


No. 14. Silicon steel, 4 per cent. silicon. x 60, V. 30’ 
ro nitric acid, 

No. 15. Silicon steel, 4 per cent. silicon. x 60, V. 120’ 
1's nitric acid. 

No. 16. Silicon steel, 4 per cent. silicon. x 60, V. 3 


hours ;') nitric acid. 
No. 16a. Same as No. 15, etched 180’ 1 
x 130. 


nitric acid. 


No. 17. Silicon steel, 4 per cent. silicon. x 130, V. 
3 hours ys nitric acid. 
No. 18. Silicon steel, 44 per cent, silicon, x 130, V. 


3 hours ys nitric acid. 

No. 19. Part of a single grain showing triangularly ar- 
ranged trains of crystals cutting the mass. x 100, V. 2’ 
to pate acid. 





o. 20. Part of a grain of pure iron, mechanically 
broken, showing fractures at about 90 deg. x 50, V 

No. 21. Cubical forms obtained by splitting up a large 
granule of phosphoretic iron through the cleavage faces. 
O. x 5. Not etched. 

No. 22. Steel with 0.21 per cent. carbon, irregularly 
distributed, after heating 6 hours to 700 deg. Cent. Dark 


Photograph of brittle plate, carbon 0.04 per cent. 
Half natural size, 


INDEX TO ABREVIATIONS. 

x 100 D.—Means magnified 100 diameters. f 

1’.—Minutes the specimen is immersed in the etching 
fluid, sof F 

yy.—Nitric acid etching fluid, one part nitric acid to 
nine parts water. ; 2 ’ 

V.—The section was illuminated by light falling ver- 
tically a the surface, . ' : 

O.—The section was illuminated by light falling ob 
liquely upon the surface. 








Souri Arrican Ramways.—The following new lines 
have been sanctioned by the Cape Parliament: Somerset 
East vid Cookhouse to King William’s Town, 147 miles, 
485,100/. ; from a point at or near Port Elizabeth to a 
point at or near Avontuur, 2-ft. gauge, at 25000. per —_ 
178 miles, 445,0002.; Sir Lowry’s Pass to Caledon, ° 
miles, 439,000/.; Kalabas Kraal or Malmesbury to 
Pickenier’s Kloof, 964 miles, 505,000/. ; from a point - 
Queen’s Town to Tarkastad, 30} miles, 92,250/. ; total, 
1,966, 3502. 





Nicaracua Canat.—The Senate of the United erie 
has adopted, by 46 votes to 6, a Nicaragua Canal 4 
providing for the construction of the canal by ‘hich 
Nicaragua Maritime Canal Company, the shares of W . 
will be owned by the American Government Jom i 
with the Governments of Nicaragua and Costa _-7 > 
is not thought that the United States’ House gh | 
sentatives will adopt the project. It is rather likely t 
incline in favour of another scheme. Should it do pol 
will be necessary for the two Houses to meet in co 
ference on the whole question, 
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AGRICULTURAL APPLIANCES. 


77. G. Woolnough, Halberstadt, Germany. 
Steam Ploughing Apparatus. [4 Figs.) March 7, 1898.— 
This invention is for the purpose of —e the hauling rope of 
a steam ploughing apparatus to the winding drum thereof at 
a more advantageous angle than has been usual hitherto, 
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for the purpose of reducing friction upon the wearing parts and 
strain upon the wall of the boiler. The illustrations show the 
usual form of apparatus and that according to the invention, and 
the diagrams represent the forces operating in each example. 
(Accepted February 1, 1899.) 


ELECTRICAL APPARATUS. 


Cc. 0. Bastian, London. Electricity Meters. 
(7 Figs.) March 1, 1898.—This is a continuous current electro- 
lytic ampere-hour meter in which the whole current is passed 
through a conducting water bath, the water in which is decom- 
posed in proportion to the current used, so that the fall of level 
indicates upon a scale the number of units chargeable, the scale 
being calibrated empirically by the addition of successive-weighed 
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quantities of water to the tube, each of which is decomposable 
by a definite number of ampere-hours corresponding to a definite 
number of units at the known potential of supply in connection 
with which the meter is to be used. As the meter involves a loss 
3 Potential of 2.5 volts, and its size is dependent on the ampere- 

ours measured, it is most suitable for use with currents of high 
potential. (Accepted February 1, 1899.) 


GUNS AND EXPLOSIVES. 


1793. A. Reichwald, London. (Fried. Krupp, E 
‘ . upp, Essen, 
Germany. Gun-Breech Mechanism. [19 Figs.) January 
_1898.—This invention relates to horizontal wedge breech 
pera mechanism for guns, in which the to-and-fro movement 
,- e breech wedge is effected by means of the rotation of a 
re “ag =p formed with a conveying or actuating screw thread, 
a ich is 80 constructed that the movement of the breech wedge 
Fel meat is first very slow, and then becomes rapid. A collar, 
Guten on the guideshaft, holds the latter as it were by means 
he yonet joint in the breech wedge and locks the latter with 
in gun barrel when the breech is closed. In opening the breech 
fis rotation of the guideshaft also effects the cocking of the 
and or striker; and in order to secure it in its cocked position 
at the same time to prevent the breech from being opened, 


there is mounted in the guideshaft a safety bolt by means of 


secured inside to the sides of the embrasure, to which also are 
secured two wing armour-plates which project obliquely inwards 
so as to approach nearly to the centre of t 
which is brought close up to the front of the fort, and guarded by 
a circular-fronted armour shield. The whole of the fort except 
the embrasure may be covered up and concealed with earthwork, 
and the gun when not in use can 
fort. (Accepted February 1, 1899.) 


22, 
Pum 
the following manner: Assuming the cylinder to 
liquid when the parts of the pump are in the position indicated 


mechanism is illustrated'in the drawings, wherein Fig. 1 isa side 
elevation, and Fig. 2 a horizontal section through the middle 
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thereof. The breech is shown cloged and the striking mechanism 
cocked. (Accepted February 1, 1899.) 


1720. H. 8S. Maxim and A. T. Dawson, London. 
Projectiles for Ordnance, (8 Figs.) Jan 21, 1898.— 
This invention relates to the construction of ge checks for heavy 
ordnance projectiles, to the devices by which they are expanded 
to the bore of the gun at the moment of firing, and to the form 
of the driving ring. The gas check c is composed of copper and 
plastic materials, the copper being in the form of wire or in that 








of an electrolytically deposited strip upon the exterior of the 
check ring. The expander for thecheck is a compressible ring of 
copper B, of special form, fitted loosely or screwed = the rear 
end of the projectile, which is of reduced diameter. The 1 
projection d upon the copper driving ring has annular serrations, 
and its function is to eae the projectile entering too far into 
the bore of the gun when the latter is greatly eroded. (Accepted 
February 1, 1899.) 


5357. A. T. Dawson and G. T. Buckham, West- 
minster. Concealed Forts. [2 Figs.] March 4, 1898.— 
The fort is chiefly constructed of masonry on which is an armour- 
plate roof and in the front isan embrasure whose bottom and sides 
are of thick chilled metal, strong enough to protect the lower 
part of the mounting and the masonry. At the upper portion of 
the embrasure a curved armour-plate which forms the front is 























he gun mounting, 


be withdrawn to the back of the 


PUMPS. 


457. RB. P. Voigt, Hambur 
(3 Figs.] October 25, 1 


a Gowen: ney 
—inis pump opera’ n 
4 Nhe hiled with 


release the pawl n and catch the operative arm e2 whereas it will 
not come in contact with the second operative arm /2, the latter 
being so situated as to be within the extent of the cam surface 
and not in the path of the stud & in the cain groovel. As above 
described, the piston e partakes in the movement of its operative 
arm e2, closes the admission c and presses (by virtue of the volume 
of liquid contained in the cylinder in front of it) the piston finto 
the position which the piston e started from. The piston f will 





now be arrested in this position by the pe n. Meanwhile the 
outlet d has been opened so that the liquid can escape. The 
piston ¢ having travelled about seven-eighths of a revolution, it 
will assume the position occupied by the piston f in Fig. 1. e 
operative arm ¢2 of the piston e will now be situated in the lobe 
caused by the extension of the cam. On further turning the 
handle h the operative arm f? will be caught and the action of the 
oon) as described will repeat itself. (Accepted January 25, 


5022, P. F. Oddie, Wimbledon, Surrey. Duplex 
Direct-Ac Pumps. (6 Figs.) March 4 1898.—This 
invention is designed to enable the above-named class of appa- 
ratus to be worked by means of steam used expansively. Accord- 
ing to one arrangement there is at the ‘‘ water end,” or part of 
the pump chamber behind each plunger, a separate or extra 
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chamber into which a prolongation or plunger extension from 
the end of the main pump plunger enters, and the extra chamber 
of the one (duplex) pump or main chamber is in communication 
with the rear or back end of the other pump or main chamber, 
whilst the extra chamber of the other pump or main chamber is 
in communication with the ite main chamb No addi- 
February 1, 1899.) 
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tional valves are required. (Accepted 


RAILWAYS AND TRAMWAY5S. 


14,577, W. Ellingen, Cologne, Germany. Tilting 
Railway Trucks. (6 figs.) July 1, 1898.—This invention 
provides an oblique truck carrier which runs = an inclined 
way, which is curved on a vertical plane until it is approxi- 











mately horizontal at the point where the truck is required to dis- 
charge its contents. A ber of adaptations and auxiliaries are 
described and illustrated, as in use for discharging coal on rising 
and falling ways in connection with railways and canals, (Ac- 
cepted February 1, 1899.) 


noe. W. P. Abell, Duffield, Derby. Brakes for 
way Platform Truck. [4 Figs.) October 26, 1898.— 
This invention relates to an improved form of brake applicable to 








hand trucks or trolleys of the kind and style used at railwa 
stations for luggage, milk churns, and the like. It is desirable 








Which both guideshaft 


and trigger can be locked. The breech 


in the drawing, on turning the handle h the movable arm ¢ will 





that such brakes should facilitate the stopping of a truck or 
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trolley when in motion without in any way interfering with or 
ieupoding the nomen J or general working of the truck, and that 
it should be impossible for the attendant to let go of the steering 
handle or leave the truck without its locking or braking itself. 
In the application of this invention illustrated there are employed 
two fulcrums H and H! in utilising the weight of the handle to 
retain the brakes on the wheels, a spring lever M is fixed to the 
lever arms M?} carrying the brakes, so that wy either raising or 
lowering the steering handle above or below the normal position 
for pushing or pulling the truck (shown by firm lines on the 
drawings) either the end of the tongue N or the underside of the 
handle engages the spring portion of the lever, and so applies the 
brakes to the truck wheels with a slightly yielding pressure, so 
that any undue weight on the handle is taken up by the spring 
and thus prevents any breakage due to excessive leverage which 
might be caused by goods falling on the handle. (Accepted Feb- 
ruary 1, 1899.) 


22,686. S. Pitt, Sutton, Surrey, (Schuckert and Co., 
Nurnberg, Germany.) etic Brakes. [2 Figs.) Octo- 
ber 28, 1898.—In this brake the axle is surrounded by an attached 
friction collar b of magnetic material upon which, when the 
brake is electrically energised, the blocks @ bear. These blocks 
constitute the movable poles of the magnet and slide within 
steel rings which establish magnetic connection between them 
and the stationary poles ¢ which carry the winding. The sliding 





a aia’ 





polar blocks are normally held out of contact with the friction 
collar by springs. The casing of the brake, which is of magnetic 
material, and forms a part of the magnetic circuit is interrupted, 
and a non-magnetic material substituted in its place for some 
distance round the axle where the latter passes through it from 
the interior to the exterior for the purpose of preventing the 
subjection of the axle to injurious magneticinfluence. (Accepted 
February 1, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7005. Galloways Limited, H. Forster, and A. 
Etchells, Manchester. Compound Steam es. 
(8 Figs.] March 22, 1898.—The high and low pressure cylinders 
together with their valve chests are made in one casting, and 
the valve chests are so situated that the axes of the piston 
valves working in them are in a plane at right angles to the 
plane in which are situated the axes of the two cylinders, all 


i | ! Th 


Fug. / 

















four axes being parallel one to another. Both slide valves, 
which are hollow, of double-piston kind, are worked by a single 
eccentric. As the valve chests are situated, the distance of the 
cylinders from each other is less than if the valve chests were 
between them, and thus the lateral couple acting on the crank- 
shaft is proportionally reduced, while at the same time each 
valve being close to ite cylinder, the steam ports are short, and 
there is adequate receiver space. (Accepted February 1, 1899.) 


20,099. J. H. K. McColl Toronto, Canada. 
Steam Turbines. [1 iy.) September 22, 1898.—The inventor 
proposes to couple and connect & compound steam turbine of the 








may be caused to run in either direction as requir 
February 1, 1899.) 


15,200. N. Chandler, Hednesford, 


. (A 


Stafford. 


hopper, from the base of which it is taken by a rotating pocket 

device which serves to deliver it in measu 

determined rate to inclined plates which direct its flow to points 

where the steam jets can effectively act upon it. (Accepted 

Parsons type in the manner shown in the dnning, so that it | January 25, 1899.) 
ecepted 


Steam | Bl 


vention the eccentric usually used for actuating the valve gear of 
a crank engine is dispensed with, a combination of rods and a 
lever being substituted therefor, the arrang t and operati 











of which is sufficiently indicated by the drawing. The advantages 
claimed are a reduction of crankshaft length, decreased friction, 
and a better distribution of steam. (Accepted February 1, 1899.) 


MISCELLANEOUS. 
3314. Armstrong, Whitworth, and Co., Limited, 
E. W. Lloyd, oma L. Newitt, Newcastle-on-Tyne. 


Improvements in Hoists. (3 Figs.) February 9, 1898.— 
This invention provides a system of safety or stop pawls, which 
are operated automatically, and which may be applied to lifts in 
which a weight is raised by turning its winch gear in either direc- 
tion, it not being necessary to work the winch or take any mea- 
sures to relieve the pawl gear of the weight before lowering. A is 
the drum which can be driven either by hand or power. B is an 
endless rope, chain, or wire, a — of which is wound around 
the drum. O, C! are ratchet wheels on opposite sides of the drum 
and fast with it. D, D1! are brake sheaves loose on the drnm 
spindle. E, El are pawls carried by the brake sheaves. F, F! are fric- 
tion bands passing around the brake sheaves, one end of the bands 
being fixed at G, G1 and the other connected to one arm of brake 
levers H, H1. I, I) are pulleyscarried at the end of the other arm 
of the levers. The two portions of the rope, chain, or wire passing 














(as1@) 





from the drum are led over these — , then downwards and 
under guide pulleys at the bottom of the hoist, and afterwards the 
chain passes upwards and over a pulley at the top of the hoist. 
K, L are cages or other connections on the rope, chain, or wire. 
When one is in its highest tion the other is in its lowest posi- 
tion. If the cage L is loaded the tension on the portion of the 
rope which passes over the pulley I tightens the brake strap F 
around the brake sheave D, and holds this sheave fast, and the 
age E consequently locks the drum A from turning in a direction 

lower the e L, but if the drum is turned in a direction to 
raise this cage the pawl E rides over the teeth of the ratchet wheel 
C. Similarly, if the cage K is loaded it brings into action the brake 
strap F!, but if, say, the cage K is to be lowered when loaded and 
the drum is turned in a direction to lower it, the turning of the 
barrel relieves the tension on the portion of the rope chain or 
wire which passes over the pulley I! and leaves the brake sheave 
D! free to turn, and it is then turned with the barrel by the pawl 
El. (Accepted January 25, 1899.) 


12,790. P. G. Baldwin, 
matic Stoking. [6 Figs.) June 8, 1898.—By this invention 


spread fine coal within the furnace. The fine coal is fed intoa 


24,929. 
tion of Liquid Hy 


or chain to be readily inserted therein or removed therefrom, and 
the gap closed automatically as soon as a strain, such as that of 
a weight is —— A slot hole is formed radially in the materia} 
of which the block is com from a shutter bolts centre, s9 
that the bolt carrying the sheave can be thrown upward radially 
in the slot, the shutter pencgy Bape caused to uncover the 

by which a rope or chain can entered or through which it can 
be removed. The sheave bolt passes through the shutter and ig 
partly carried by it and partly by the block, so that it has a ful] 


(13545! 

bearing. The shutter is pivoted on a pinor bolt secured to, and 
projecting from, one cheek of the block and forms a side wall, its 
upper end being liped to ride on to a stud or projection on the 
stock of the block which the lip is caused to engage when thrown 
over by a strain on the rope or chain that may be rove on the 
sheave, the grip of the lip being doubly insured by down strain on 
the sheave as soon as pressure is exerted, this being automatically 
effected by reason of the sheave partaking of the radial motion 
in the slot. The shutter is on one side or front of the block only, 
and when the strain is removed, the shutter can be readi 


moved over by hand, the sheave bolt moving up the radial slot 
to free the gap for that purpose. (Accepted January 25, 1899.) 


4228. H. MePhail, Wakefield, Yorkshire. Inter- 
Conversion of Reciprocating and Rotary Motion. 
(7 Figs.) February 19, 1898.—This invention enables recipro- 
cating or rectilinear motions to be converted into rotary motions, 
and vice versa, without interrupting the continuity of the shaft 
to which the rotary motion is imparted or from which it is 
derived. With the ordinary connecting-rod and crank arrange- 
ment, a break is required in the continuity of the crankshaft 
(unless the crank be at the end of the shaft) to allow the connect- 
ing-rod to work, but by this invention any desired number of 
cranks or their equivalents may be placed at different points along 
a shaft without in any way interrupting its continuity. To this 
end, instead of employing a connecting-rod acting directly on the 
crankpln, there is used a sliding block-plate or frame, which may be 
guided in any suitable way, such sliding block or the like having 








a pair of slots or guides which cross one another at right angles, 
say midway between their extremities. In other words, the slots 
cross at a point which a to the centre of the throw of 
the crank. In one of these slots or guides there is a block which 
surrounds the crankpin or its equivalent, and is adapted to work 
to and froin the said slot. In the other slot or guide there is a 
similar block which encircles the portion of the shaft between the 
cranks or the like which carry the crankpin or its equivalent. 
Figs. 1 to 4 are sectional views taken transversely through the 
crankshaft at a point immediately in front of the slotted sliding 
plate, such views illustrating four of the positions which the 


Yorkshire. Auto- | P#tts assume during the revolution of the crankpin. The advan- 


tages obtainable in many cases by the use of such an arrangement 


a jet of steam or other fluid under pressure serves to inject and | ®F€ Obvious. (Accepted January 25, 1899.) 


5 urer, Cologne, Germany. Combus- 
fquid Hydrocarbens. [3 igs] Noveniber 25, 
1898.—This invention relates to the burning of liquid hydro- 


carbons in furnaces ; they are not reduced to a spray as has nag 
hitherto usual, but are conducted through a pipe toa tray in 
which they are allowed to burn with a small supply of air, an 
inec let b 


tion taking place, and large volumes of smoky 











quantities at a pre- | ( 











flame being produced, the perfect combustion of which is after- 
wards obtained in a flue to which air is admitted through oh 
arra ngement of firebars set close together, so that the soot — 
4 voluminously deposited at this part of the flue may be burn 

ereon. , 
without the intense and destructive local developments of high 
temperature which characterise the spray-producing method, 


It is stated that a smokeless combustion is obtained 


Accepted February 1, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of invembions patented in = 


13,545. J. South Shields, Durham, and H.| United States of America from 1847 to the present time, 
Newham, North Shields, Northumberland. Pulley | reports of trials of patent law cases im the United States, may 


Enemennure, 35 and 36, 








t ‘ Cal ocks. [3 Figs.) June 17, 1898.—This invention relates to | consulted is, at the offices of 
Engine Valve Gear. [1 Fig.) July 11, 1898.—By this in- pulley blocks and to means or appliances which mia 6 rope oly i 


street, 
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YARROW’S waren-ruse sours. 


, owing to the adoption of ht out, the number of ones can be reduced, 
beri sagt ee cee te camieel ea corapared with whet to required for Dollecs having 


|e 

been found to be thoroughly reliable. :¢ Ze : tubes bent in various forms. 
working, Mage of straight tubes is evident, ‘They can : 
be and examined internally and a with 
faelity, which is essential in every boiler intended for 


gontinuous service. 





























COST OF CONSTRUCTION considerably less than 
that of any other wator-tube boiler yet brought out, 
owing to its simplicity. 


IR-PRESSURE.—The ajir-pressure necessary 

2 Bawa of boiler is exceptionally low, and con- 
uently but small power is required to drive the fans. 
is evidence of this fact, on the official trial of the 
Torpedo Boat Destroyer “Sokol” (built for the Russian 
Government in 1895) a speed of 29.7 knots was obtained, 


OUTSIDE DOWN PIPES.—As outside down me are 
considered advan’ us by some engineers, Messrs. 
Yarrow & Oo., Ltd., are prepared to fit them if so 


during three hours, carrying a load of 30 tons, the mean 
sir-pressure being 18 in. On the official trial of the USE OF SALT WATER.—Boilers, to be suitable for 
Torpedo Boat “‘ Viper” (built for the Austrian len service at sea, must be capable of being 
Government in 1896) a speed of 26.6 knots was obtained, with salt water, which may at any time be 
during three hours, carrying a load of 26 tons, the mean unavoidable Shevagh a leaky condenser. experience 
airpressure being goof an inch. These low air pressures has proved that the Yarrow boiler conforms 
are due to the large area of the air 6, but where to this requirement if a ter capacity of steam space 
economy of fuel is no object, the air pressure may be is provided than be n under normal 
increased without injury to the boiler, even till the fuel conditions. Scale collecting on the heating surfaces by 
— be in A ee eRe ie wien 
remov er return 
\NG.—Complete retubing of any boiler can be and with very much greater facili w 
age out without shifting ite position, and tube boilers having tubes. 


any defective tube can be removed and replaced with 
Tae trials und king conditions soy en 

ARRANGEMENT OF FORCED DRAFT.—The air on ow thia a8 wes cmany i, 
ts wey fo te fre a whether coal, mineral oil, or wood is used. 
doors at the sides and then completely round the boiler 
casing, thereby keeping the compartment and coal 
bunkers cool. This arrangement offers greater safety 
as compared with hinged pers placed below the fire 
bars, where they are liable to get distorted through 
heat, or rendered inoperative by cinders preventing 
their closing. 


WATER CHAMBERS.—In boilers of large size the 
water chambers are frequently riveted > as to avoid 
the joint at the bottom tu In case &@ man- 

= hole door is made at the end of the water chamber, 80 as 
Pi = to gain access to the tube ends, 


Messrs. Yarrow & Co., Ltd., have the greatest confidence in recommending Boilers of this type for vessels of the largest 
size, or for land purposes where the space is limited, or the cost of transport heavy. 


CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTAGES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO 


Messrs. YARROW & CO. Ltd. Poplar, LONDON, 


TO WHOM APPLY FOR LICHNSE TO CONSTR 
NOTE.—Messrs. Yarrow & Co., Ltd., are prepared to give facility to Engineers in every part of the World to construct Boilers of this type. 


Paalieeaeeeeen LT 


THOMAS SHANKS & CO. 


UNION IRONWORKES, JOHNSTON SA, 


Telegrams: “Shanks, Johnstone. ”’ NEAR G LASG OW. Telephone No. 5 (Johnstone). 
~ a Y 


SPECIAL TOOLS. ie CENERAL TOOLS. 


Apprenticn Lathes 

(3 Classes). 

Axle Lathes. 

Corliss Valve Boring. 

Cylinder Boring. 

Vertical Boring. 

Barrow’s Patent Screwing 
and Turning Machines. 




















Crank Shaft Lathes. 
Surfacing Lathes. 
Shafting Lathes. 
Slide Break Lathes. 


Sliding and Screw-cutting 
Lathes. 


























Boiler Shell Drill. 
Boiler Back Drill. Railway Wheel Lathes. 
Tube Hole Drill, Horizontal Boring, Milling 
fg) Front and Oval and Tapping. 
oring. 
Barrow’s Patent Slotting Radial Drilling. 
and Planing. Slotting Machines. 






Armour Plate Planing. 
Armour Plate Grinding. 
Armour Plate Ripping. 
Ship and Boiler Plate 


Shaping Machines. 
V. & H. Planers. 
Table Planers. 










Scarfing. 
Vertical Lathes. Edge Plate Planers. 
Pulley Boring. Horizontal Bending Rolls, 





Cutting off Machines. 
~ Grating Cutter. 
rane and Rotating Ap- 
Paratus for Forge Preke: 
Transverse Arm Drilling. 


Vertical Bending Rolls. 


Punching & Shearing Ma- 
chines. 


Power Travelling Cranes. 










F 
OR ARMOUR PLATE MANUFACTURERS, 
SHIPBYILDERS AND STEEL WORKS, 


FOR MARINE, LOCOMOTIVE AND 
@ENERAL ENGINEERS. s0¢9 
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es THE BOYLE SYSTEM 
Son : B [ oakers ns & OP C Crashers. i VENTILATION FOR SHIPS 
—— TWE RESULT OF THIRTY YEARS’ EXPERIENCE. —— |; ROBERT BOYLE & SON, Ltd., 
H. R. MARSDEN, Soho Foundry, LEEDS.|?: 64, Holborn Viaduet, London, 40, Bothwell Street, Glasgow. 
a> Catalogues and full particulars on application. 3218 








OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS. 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN BNGLISH, PRENOH, 4ND SPANISH. $181 


Postal Address: H. R. MARSDEN, LEEDS. 5 MARSDEN, LEEDS, 


7 =a ay) 
EMERY WHEELS,}| 3g o‘So 


























MITCHELL'S EMERY WHEEL CO., Mill 3t., Bradford, MANCHESTER, 
OFTEN IMITATED 


Be ASICHER g JOHN FLETCHER & SONS, bil ] if é A A NEVER EQUALLED, 


ee BS PATENT YS ; j / 
nS MACHINE MADE % Telegrams: “Wuuxia, Mawcuzsrms.” Telephone: No. 2084, L | lie Ask for our New Catalogue, 
wl WHEELS &c PATHNT aN Or, gas ) No. 7, also prices of our New 
“a Ne Ee “Criton” Pump. The Ch 
—_ al % fe ¢ - ” “Za eapest 
a ele cuca ta eT MACHINE MADE ‘ = Pump in the Market, 
meet eee ¢ WHEELS ; 
1778 a oe bitin A TI N a = /llustration shows our new Ball Valve Pulsometer 
— MANCHES aa , ‘ Sor thick liquids, 
=~ ras IN IRON OR STEEL. Fes a fe 
= x FINISHED MORTICE WHEELS A SPECIALITY. we). Pulsometer Engineering Go., Lid., 
SAeIE FOUNDRY. wens I rom ve Patent Machine Moulded Tooth whet, Zz =v lll NINE ELMS IRONWORKS, LONDON, 8.w. 
es ’ ’ of any required dimensions, which can bocuppliea | Bored and - 8 ~- 4 Branches at . 
SA LFO RD Gearing ore re See aes Z i City Office and Showrooms: 
; lowing advantages are attained : GREATER A squgnae?, GREATER 8 York Street, GLASGOW. 
<. MANCHESTER. w DESPATOH, GREATER EOONOMY IN PRODUCTIO. iGo, : 7 East Parade, LEEDS. 61 & 63 Queen Victoria Street, 
: J AS SUPPLIED TO THE ADMIRALTY. i : 70 Oldhall Street, LIVERPOOL. LONDON. 


And the most eminent Engineering firms in the World. 


EAGLE FOUNDRY, satroro, MANCHESTER 














D. P. & Co.’ s “Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS & FACTORIES, &c. 


D. P. & Co. are Makers of High-class Cornish, 

Lancashire, “Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


| Boilers made up to 200 Ib. werking pressure, 


ALL RIVET HOLES DRILLED. 


ccc Od 6001 
CATALOGUES, PRICE LISTS, ESTIMATES, &e., POST FREE. 


centeateens cama —— ast, eee, ieee Gn: 1e,Qnen Tater st. Eb 


REE'RIGHRATIIN CG 


ICE-MAKING MACHINERY 


- OVER SSOO MACHINES SOLD. @™ 


Of which over 500 are in use on board ship. 


THE LINDE BRITISH REFRIGERATION Co., i’ 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. 


p CAST § STEEL CYLINDERS 


— FOR — 


HYDRAULIC PRESSES, &. 


Johannesburg Address: DAVEY, PAXMAN & CO., Ltd., P.O. Box 
2037, 14 & 15, Steytler’s Buildings, Johannesburg, South Africa, 


























TELEGRAMS : 
“HADFIELD, SHEFFIELD.” 
“REQUISITION, LONDON.” 





| STEEL — 
HYDRAMLC CYLINDERS 
HADFIELDS STEEL FounoRyC' 


ECLA Woens SOF ICL 











One of our Specialitles is 


MANGANESE STEEL 


(Sole Makers under the Hadfield 
System and Patents). 
SPECIALLY ADAPTED FOR ; 
THE WEARING PARTS 0 


ROCK CRUSHING MACHINERY, &. 


“HADFIELD’S “=, SHEFFIELD 


2984 
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THE WATERWAYS OF RUSSIA. 
By C. H. MoseRy, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 174.) 

IV.—The Tikhvinka Route, by the River Mologa 
and several other rivers, the Tikhvinka and other 
canals, and the Rivers Tikhvinka and Sias to the 
Ladoga canals, and thence by these canals and 
the River Neva to St. Petersburg. The Ladoga 





ow om 








canals and the Neva will be dealt with in connec- 
) tion with the Maria route; this description will 
deal only with the route from Mologa on the Volga 
to the Ladoga canal. It is indicated on the 
general map of the Volga, and the canalised part 
js ilustiated to a larger scale on the map, Fig. 30, 
page £68. It consists of the following sections: 
Miles. 
River Molcga .. eh 129 
,, Chagodashtcha Set ye see = BOOS 
River Goriun, Lake Vijenskoé, River 
Sominka, Lake Somino, and River 
Valchina, to summit level he a 37 
The summit level, viz, a short canal to 
Lake Croupino, Tikhvinka Canal, Lake 
Lebedino, and part of the River Tikh- 
vinka, asfaraslock No.15  ... __... 4} 
River Tikhvinka and Lakes Eglino and 
Oserskoé__.... site SE cal ane ae 
River Sias to the Empress Maria Fecdo- 
rovna Canal (Ladoga) aes as 58s 
Total from Mologa to the 
.. 4367 


time. In the palmy days of Old or Great Nov- 
gorod, long before any canal was thought of, its 
merchants travelled along this route to the great 
annual fair held where the present town of Mologa 
stands, at the confluence of the River Mologa with 
the Volga. 

At that time this fair was considered the most 
important one in Russia. It attracted merchants 
from the most distant parts, and the business done 
was so great that the duties levied on the goods at 
one fair produced nearly 3 tons of silver. Some of 
the goods from the fair were despatched by water 
up the Rivers Mologa, Chagodashtcha, Goriun, 
and Sominka to a point whence they were trans- 























| Ladoga Cana 





For comparison with the other two routes add : 


From Ribinsk to the River Mologa ... 22 
» the River Sias to St. Petersburg ... 113 
5712 


Making the total distance from Ribinsk to St. 
we by this route, say, 572 miles. This | 
ute has been a trading route for a very long | 





| ported by land to the River Tikhvinka, where they 


were again loaded into vessels, which floated down 
the Rivers Tikhvinka and Sias to the Ladoga Lake, 
coasted along to the Neva, floated down the Neva, 
and then sailed by the Gulf of Finland to the 
Hanseatic and other ports of the Baltic. 

From the time when Peter the Great had this 
route surveyed, early in the eighteenth century to 
























the end of that century, nothing was done towards 
the construction of a regular system of traffic along 
this route, which takes its name from the River 
Tikhvinka and town Tikhvin. It was only in 1797, 
when a dry season and great want of water on the 
Vishni Volotchock route occurred, that attention 
was again directed to this route. Fresh surveys 
were made, and, finally, in 1802, a project was 
submitted by the Dutch engineer General de 
Wollant, with an estimate of the cost of construc- 
tion. The Maria route had been surveyed at the 
same time, and as it was found that near the 
summit of that route the Lake Kovje contained an 
abundant supply of water, whereas the Lakes 
Piatino and Dolgomoshtcha, near the summit of 
the Tikhvinka route, had not such an abundant 
supply of water, it was determined, on January 13, 
1802, to adopt this route—in accordance with the 
project—only for the conveyance of small craft, 
carrying valuable, and chiefly foreign, goods from 
St. Petersburg to the Nijni Fair. This scheme in- 
volved the construction of six locks, 50 stanches, 
and a canal to connect the Rivers Tikvinkha and 
Votchina. The construction of this canal was 


authorised on December 2, 1809, and the work was 


put in hand. Although the works were not quite 
completed all along the route, it was opened for 
traftic in 1811. A 

The stanches being wasteful of water and time, 
it was decided to substitute locks for them. This 
work was commenced in 1819 and finished in 1840. 


Other improvements were also effected, the most 
important of which was the erection of a granite 
lock and weir, called the Borodino lock and weir, 
below the Rojdestvo rapids on the River Sias, to 
get over the difficulty presented to navigation by 
these rapids; this was finished in 1833. The 
opening of the St. Petersburg and Moscow Rail- 


.| way, after 1850, had the effect of taking away the 


-traftic from this route. To make matters worse, in 
1853 the Borodino weir was carried away by the 
spring flood. The Government appear to have 
become disheartened ; no attempt was made to 
rebuild the weir, nor has it been rebuilt since, and 
the whole route was neglected and allowed to get 
into a ruinous condition. Even the question of 
closing it altogether was several times entertained. 
Thereupon the attention of business men was 
directed to the advantages which this route pos- 
sessed over the Maria route, in respect of (1) the 
speed of transit of light barges (63 ft. long and 
14 ft. wide); (2) the duration of the navigation, 
which is 1} months longer than on the Maria route ; 
and (3) the shortness of the route, which is 140 
miles shorter than the Maria route; and they 
commenced using it for the delivery of heavy 
cargoes—principally grain—from Ribinsk to St. 
Petersburg. Recognising the importance of main- 
taining this route of communication between St. 
Petersburg and the Volga, the Government in 
1860 undertook its complete reconstruction. Mean- 
while great improvements were being made on the 
Maria route, resulting in the reduction of the time 
of transit from Ribinsk to St. Petersburg from 80 
or 90 days to 60, and even sometimes only 50 
days, which greatly interfered with the develop- 





ment of the Tikhvinka route. At last the opening 
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on the shallows of the upper part of the River 
Chagodashtcha. OF the _above total reservoir 
capacity of 446,000,000cubic feet, about 103,000,000 
cubic feet is required to pass craft through the 
locks ; the remainder is available for increasing the 
depth of water on the shallows. 

The height of the summit level is stated to be 
570 ft. above the Ladoga Lake and 220 ft. above 
the mouth of the River Mologa in the Volga ; 
put there is a good deal of uncertainty about these 
levels. On the supposition that these levels are 
correct, the fall on the Sias and the free part of the 
Tikhvinka would be 154 ft. in 81 miles, or 1.9 ft. 
per mile, which is probably correct ; but the fall 
on the Mologa and Chagodashtcha would be 
135 ft. in 235 miles, or 0.574 ft. per mile, which 
seems too little. : 

Free Part of the River Tikhvinka,—The stream 
is hemmed in between steep banks, which in some 

laces attain a height of 105 ft., and runs over a 
sandy-clayey and sometimes shingly bottom with a 
mean width of 42 ft. to 70 ft., and adepth between 
the shallows of 5 ft. to 10} ft. Vessels navi- 
gate this part of the river in safety except in 
three places—extending over 24 miles—where 
there are stoney rapids. At these rapids, and 
where there are ledges or sills of rock, the stream 
widens out and sandy shallows, shoals, and islands 
are formed. The water spreading over a large area 
becomes very shallow in summer, and barges can 
only pass with a draught of water of 16 in. to 12 in. 
The towing-path all along is fairly good, except in 
several places—amounting together to about half 
‘ a mile in length—where it goes on a steep clay 
slope, and is rather troublesome to maintain. 

The River Sias.—In the first 48 miles from the 
mouth of the River Tikhvinka, as far as the village 
Kolchanova, the only obstacles are the rapids ; else- 
where the river has only a small fall with a width 
of 105 ft. to 175 ft., and a depth at summer low 
water of 4} ft. to 10} ft. But at the rapids, where 
the river is stoney, and is cut up by rocky sills and 
islands, it widens out to 560 ft., and the water 
pours over the bottom in a shallow stream with a 
depth, at times, of only 10$in. The rapids with 
stoney sills and sand banks, which constitute the 
difficulty of the navigation, are concentrated in 
five places extending in the aggregate over a length 
of 144 miles—or one-quarter of the whole length 
of the river. The current on some of the rapids is 
very strong, as, for instance, on the Rojdestvo, 
when a barge with 50 tons of cargo, requires six 
horses to tow it against stream and takes 12 to 20 
hours to get over four miles. It was to assist navi- 
gation over the Rojdestvo rapids that the Borodino 
granite weir and lock were constructed (finished in 
1833) as already stated. After the destruction of 
this work in 1853 no steps were taken to recon- 
struct it—partly on account of the expense and 
partly because it was considered that a single lock 
would not be sufficient, a series of them being really 
required. At present the only means adopted to 
improve the navigation of this river as well as of 
the Tikhvinka, are movable screens or shields of 
wattle or wickerwork. The lower part of the Sias, 
from the village of #Kolchanovo to its mouth in the 
Ladoga Lake, does ‘hot offer any obstacles to navi- 
gation ; it varies in width from 350 ft. to 490 ft., 
and in depth from 10} ft. to 21 ft. There is no 
properly-formed towing-path on the Sias. 

_ The average annual traffic by this route, as given 
in 1892, amounts to 56,500 tons of goods, valued 
at two million roubles, and consisting principally 
of manufactured goods and corn for focal con- 
sumption ; the number of barges passing being 
1200 and of timber rafts 6000. The small barges 
ging by this route from St. Petersburg to the 
olga proceed as far as the rapids of Rojdestvo with 
their full cargo of 40 to 56 tons on a draught of 
water of 35 in. Here at the village of Yakhnovo, 
they transfer part of their cargo to other barges, 
80 as to reduce their draught to 17}in., and in low- 
water seasons even to 10} in. and 7 in., and thus 
— to the town of Tikhvin, where the cargo 
ean every two barges is again put into one, on a 
aught of 24 in.; and in this trim they pass 
srenek the canalised part of the route to the 

mino wharf on the River Sominka, where they 

ve again to transfer part of their cargo to other 
arges so as to descend the rivers Chagadashteha 
and Mologa on a draught of 16 in. The same 


transfers of cargo have to take place with barges 
going from the Volga to St. Petersburg. The usual 
a trip from St. Petersburg to 
days. 


time occupied on 
binsk is 30 to 40 








All this transhipment is due to the unfinished 
condition of the route—the canalisation of the 
Tikhvinka is not carried to the mouth of the river, 
nor are there any locks on the Sias; whilst on the 
other side the absence of locks on the Chagodash- 
tcha also necessitates the transhipment of goods on 
that river. In the spring the rivers Tikhvinka and 
Sias are not navigable for vessels on account of the 
loose timber and firewood which is floated down at 
that time. This primitive method of floating, which 
is the special characteristic of this route, is carried 
on from 28 to 50 days after the breaking up of the ice 
—the very best part of the navigation for barges. 
This involves great losses, inconvenience, and injury 
to the waterway, and the destruction of a consider- 
able proportion of the timber and firewood, which 
gets stopped by the rocky sills, islands, shoals, and 
projecting stoney shores, sinks and helps to ob- 
struct the channel. This practice should be 
abolished and timber and firewood should be floated 
down in rafts or on vessels, as done on the Volga 
and its tributaries. If this were done, and the 
canalisation of the rivers were completed, as well as 
the regulation of the River Mologa, according to 
the scheme of 1885, vessels carrying 100 tons of 
cargo would be able to pass along this route freely. 
But then the present storage of water would not be 
sufficient ; it would have to be considerably in- 
creased, as proposed in 1885; and there would be 
no difficulty about doing this, as there is plenty of 
water in several lakes near Lake Dolgomoshtcha 
which could be utilised for the purpose—it is simply 
a question of expense, which is estimated ag 
3,000,000 roubles. 

If all these improvements were carried out, it is 
estimated that the trip between Ribinsk and St. 
Petersburg could be made in 15 days, and the 
double trip in 43 days, allowing time for loading 
and unloading at each end. As the navigation lasts 
about six months, it is calculated that, at any rate, 
a vessel could make three double trips in a naviga- 
tion. The double trip in 43 days seems rather too 
sanguine an estimate, but three double trips in the 
season might, perhaps, be managed. 

According to the Report of Proceedings of the 
Assemblage of Russian Representatives of Water- 
ways in 1894, the importance of this route, mainly 
for local, but also for through traftic, is fully recog- 
nised, and the completion of its reconstruction is 
urgently required. The traffic had then fallen to 
16,000 tons a year; but would rise to 160,000 tons 
if the reconstruction were thoroughly carried out. 

(Zo be continued. ) 








ELECTRIC CABS IN PARIS. 
(Concluded from page 235.) 

Ir will be seen from our previous article that 
the tests of the Automobile Club have thrown much 
light on the most important points connected with 
the question of mechanical traction as applied to 
public vehicles. Several of the carriages that took 
part in the competition we referred to last week 
did not comply with all the conditions necessary 
for such a service. Some of them were adapted 
to run at much higher speeds than the limit,of 
12 kilometres an hour which is imposed by the 
police regulations on all fiacres; this is a wise 
precaution for crowded streets, though no doubt as 
time goes on, and a better —. of traflic 
prevails, the limit of speed will be raised. 

The Compagnie Générale des petites Voitures, 
with much prudence, decided that in spite of the 
valuable experience obtained by the Automobile 
Club, the time had not arrived for building a large 
number of fiacres. Delay would be required to 
train drivers efficiently, and so avoid the risk of 
accidents that might bring the new system into 
discredit ; moreover, although the results obtained 
at the trials were very satisfactory, they did not 
point definitely to the exact type that would 
meet with most favour with the public and prove 
most efficient. For all these reasons it was de- 
cided to test the new departure, at first with one 
cab, and afterwards, if the results justified the 
outlay, a large number would be put in circula- 
tion. The Compagnie Générale is one of the 
most important, if not the largest cab company 
in Paris. It owns more than 8,500 vehicles, and 
gives employment to 12,300 horses. The yearly 
balance-sheet shows a profit of more than two 
millions francs, but this does not suffice to pay a 
good dividend on its immense capital ; there is 
thus a very sound reason for seeking to improve 
the financial condition of the company. is is 





the more necessary because of the constantly 
increasing taxes levied by the Ville de Paris. 
Although the revenues are so large, it is only by 
the strictest economy that the shares are made to 
pay 3} per cent., which absorbs a total of 1,973,000 
francs. Now the taxed expenses of the company 
amount to no less than 3,185,000 francs, so 
that the State and Ville de Paris receive nearly 
twice as much benefit from the undertaking as 
the shareholders who have invested their capital 
in this enterprise. These enormous charges, which 
would seem to be almost sufficient to paralyse 
any great industry, have increased by more than 
222,000 francs in a single year. No wonder that 
the Compagnie Générale looks anxiously for some 
means by which its expenses can be reduced without 
interfering with efficiency, so that it may be able 
to divide larger dividends among its unfortunate 
shareholders. Although the new vehicles have 
only been placed in very small numbers on the 
streets so recently, the company has been preparing 
for the change since two years, and from the com- 
mencement the directors realised that electricity 
would form the only convenient and desirable source 
of ene In the comparatively early days they 
experimented with the American Lundell motor, 
and obtained such satisfactory results, that the 
engineers of the company resolved to convert 
gradually a hundred of their cabs so as to ascertain 
the advantages and disadvantages of electric 
traction on a large scale. The method in which 
the company proceeded, so as not to risk too great 
an outlay of capital, is of interest. They did not pur- 
chase the Lundell patents, but bought one quarter 
of the stock of the Compagnie Francaise des Voitures 
Electromobiles, which had acquired these patents; by 
this transaction the Compagnie Générale purchased 
a license for the motor, and the two companies 
worked together in bringing the venture to a 
practical issue. The motor company was at liberty 
to sell their carriages to private customers, or to cab 
owners outside Paris ; the Compagnie Générale, on 
its part, undertook the construction of the motor 
company’s carriage work in the shops of the former 
company. It is now several months since that the 
motor company supplied the General Cab Company 
with some completely equipped vehicles, which 
are now circulating in a part of Paris, and on 
special routes outside Paris; these have been at 
work partly with the object of training drivers, and 
partly to submit the vehicles to every-day uses. As 
the Compagnie Générale were particularly desirous 
of. retaining their best drivers for the new work in 
order that they may not be thrown out of their 
situations, this period of training was a necessity. 
According to Mr. Gourdon, who has this apprentice 
work in his charge,. the drivers selected have 
quickly become accustomed tothe new system. In 
fact, he has not recorded a single accident, and 
twelve days’ practice is usually suflicient to educate 
the driver in his new work. 

During this temporary period the electric cabs 
were housed in one of the dépéts of the company 
in the Rue Cardinet. Some of these vehicles 
consist simply of two seats and a driver’s box ; 
these are the vehicles for training the new drivers ; 
pthey are arranged in such a way that the pupil 
takes hisseat on the box with the levers, &c., ready 
to his hand, while the teacher stands up behind 
him inspecting all his manceuvres, and able in 
case of emergency to control the carriage him- 
self. The other vehicles are victorias, which can 
be opened or closed, cowpés, and small landaus 
or landaulets as they are called; these latter can be 
opened at the back, But in every case the 
electrical and mechanical arrangements are similar, 
and of the Bersey type. Beneath the carriage 
is a box containing the accumulators hung 
by chains from coiled springs, in order to reduce 
the shocks; it is not a very sightly arrange- 
ment, but it has the advantage of facilitating 
the operation of changing the accumulators for 
the purpose of recharging. At the dépdt of the 
Rue Cardinet, a small electrical installation 
has been placed, which will be reproduced on a 
larger scale in the new station, which is going 
to be established at Aubervilliers, near Paris, 
excepting that in the latter the current will be 
generated by the company, while at the Rue 
Cardinet it is furnished. by the electric company 
supplying this quarter of Paris, at a tension of 500 
volts, which is reduced to 110 volts by transformers. 
At the end of this little station are laid 12 pairs of 
rails, on each of which runs a truck carrying a box 





of accumulators ; each truck terminates at the side 
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of a pit, in which runs a small traverse table that 
receives the loaded trucks and carries them to 
another line of rails, from which the accumulator 
boxes can be shifted and placed beneath the 
vehicle ; a small hydraulic elevator is used for 
effecting the exchange, which only occupies about 
five minutes. 

The new cab weighs 2000 kilogrammes, of which 
the accumulators account for 800; this weight 
appears very excessive, and probably will be 
reduced by 60 kilogrammes. Beneath the driver’s 
seat is the combination device controlled by a lever 
on the left-hand side of the driver; on his right 
hand is a steering wheel, which, by suitable gearing, 
communicates the direction to the fore carriage. 
The maximum speed attainable is 15 kilometres ; 
the electric motor can serve as a brake, but besides 
this there is a shoe brake on the wheels and friction 
brake on theaxle. The motor is placed on the back 
of the carriage ; the armature shaft carries a pinion 
with leather teeth gearing into a wheel fixed on the 
differential gear that regulates the intermediate 
speeds. A pinion is keyed on to the differential 
shaft, and by means of a Renolds chain, transmits 
the movement toa toothed wheel attached to the 
rear driving wheels. So far as can be judged, the 
working of these carriages is'very satisfactory ; the 
pneumatic tyres on the front wheels, and the solid 
rubber tyres on the rear wheels, insure quiet and 
ease in running; this is a most important con- 
sideration, not only for the passengers, but because 
the life of the accumulator will, in all probability, 
be considerably extended. 

The new Aubervilliers station occupies a piece 
of ground of 40,000 square metres; it is 1500 
metres outside the Paris fortifications, and is 
connected by a siding to the nearest railway system. 
The Compagnie Générale has acquired this property 
on lease, with option of purchase. One of the 
peculiarites of this new installation will be a large 
trial track, 700 metres in length, covered with many 
varieties of paving, and laid with grades of 5and 10 
per cent. ; this will serve as a training and testing 
track, and in order to accustom drivers to the 
conditions of crowded streets, dummies of all kinds 
are distributed over the road. We shall probably 
refer with more detail at a later date to the works 
themselves ; they will comprise a shed of sufficient 
capacity to shelter 200 carriages, and a two-storeyed 
building for charging accumulators. The cells 
will be charged on the ground floor, and these, 
contained in their boxes, will be placed on trucks 
that can be raised on small hydraulic elevators. 
The general arrangements for shifting the accumu- 
lators to and from the carriages, will be similar to 
those in use at the Rue Cardinet. Although accom- 
modation is now only being prepared for 200 vehicles, 
there is sufficient room for extension to charge one 
thousand sets of accumulators, which the company 
confidently expect to have in use during the period of 
the 1900 Exhibition. This will involve an increase 
of the 500 horse-power plant at present required to 
one four times that size. The present plant has 
two steam generators of 250 horse-power each ; 
these are of the Bonnet-Spazin water-tube type, and 
they supply steam to Pignet engines, which drive 
by means of belt transmission, Alioth dynamos 
generating current at 125 volts and 1200 amperes ; 
all the electrical plant has been supplied by the 
Société d’Applications Industrielles. The current 
is transmitted from the switchboard to ‘the 
charging rooms by eight cables, four for each 
dynamo ; in all respects the installation appears to 
be extremely well arranged for this purpose. 

From the foregoing information, for much of 
which we have been indebted to Mr. Gourdon, one 
of the Directors of the Compagnie Générale des 
petites Voitures, and to M. Poincelet, the general 
secretary, it will be seen that this important 
industrial association is entering very seriously 
upon its new development, and that it intends, if 
such a result be possible, not only to make the use 
of electrically-worked cabs prevalent in Paris, but 
that the change from animal traction shall be 
attended with a financial suecess. They have appa- 
rently gone the right way to work to attain this 
end if it can be achieved, by incurring a minimum 
of expense. It will certainly be a fitting develop- 
ment that this special application of power traction 
on common roads shall be first proved successful in 
France, which has, from the commencement, taken 
the lead in this new industry. 





GerMAN Routine Stock.—Orders have been given out 
for no less than 18,000 trucks for the Prussian State lines. 


LITERATURE. 


The Life Story of the Late Sir Charles Tilson Bright, 
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the Atlantic Cable, and the First Telegraph to India 
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Volumes. London: Archibald Constable and Co. 
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Sir CHarzes Titson Bricut was truly a wonder- 

ful man, and it is well that the facts of his career 

should be published in the form of a biography. 

It makes us proud of our race to read again the 

story of his early life, and to realise that he was 

only twenty-six years of age when he took 
upon his shoulders the burden of laying a sub- 
marine cable between this country and America. 

Even at an earlier age he had carried great re- 

sponsibilities ; five or six years previously he be- 

came engineer-in-chief of the English and Irish 

Magnetic Telegraph Company, and proceeded to 

cover this country with a network of underground 

wires, besides connecting it with Ireland by sub- 
marine cables. This, of itself, was a task needing 
constant research and the production of new appa- 
ratus. The fact of the wires being laid under- 
ground introduced numerous unforeseen difficulties, 
due to the capacity of the conductors, and it 
needed not only industry, but also scientific 
insight and inventive ability to render the 
new company a success. From the moment that 
Bright left school and entered business he began to 
push himself to the front, and at an age when most 
young men are still studying the records of others’ 
work, he was in the front rank, with no guide to 
lead him except his own genius. He must have 
proceeded almost by intuition, for he could have 
had little time for experiment. His life was not 
spent in the laboratory, but among men, managing 
a large commercial concern, and establishing that 
influence which was so important a factor in secur- 
ing the necessary financial ee” for his later 
undertakings. It is scarcely likely we shall ever 
see such a career again. The man of genius can 
no longer get such a start of the man of talent as to 
stand quite clear of the general crowd. A new in- 
dustry has arisen—the compilation and codification 
of scientific facts. There are multitudes of profes- 
sors, authors, and journalists who devote their 
time to these pursuits, and their exertions are 
inimical to the pre-eminence of the individual man. 

The world, no doubt, gains immensely in material 

progress by their labours, but it loses the advantage 

of seeing how mucha single man can do, and how 
vast is the difference in the mental equipment of 
persons of like education. 

When Bright laid his first submarine cable to 
Ireland there had only been two successful cables 
laid previously, although there had been three 
abortive trials at connecting England and Ireland. 
The whole work was done in a day, and the 
cable worked well for years. The idea of such 
cables was not new. In 1843 Professor Morse 
had stated that an Atlantic cable was a possi- 
bility. In 1845 Mr. John W. Brett registered the 
General Oceanic eee Company to connect 
England and America; but, as gutta-percha had 
not then been introduced as an insulator, it 
is not evident how he intended to carry out 
his ngn Between 1853 and 1856 Bright 
and his brother carried out a series of experi- 
ments on great lengths of underground gutta-percha 
covered wires, the circuits extending to 2000 miles 
in length. In 1854 Mr. Cyrus Field became en- 
thusiastic on the subject of a Transatlantic cable, 
and obtained concessions for erecting lines in 
Newfoundland and for landing cables on Prince 
Edward’s Isle, Cape Breton Island, Nova Scotia, 
and the State of Maine. He thus held the key of 
the situation. In 1856 he came to London, and 
an agreement was entered into between him, Mr. 
Brett, and Mr. Bright, for the establishment of a 
company, to be called the Atlantic Telegraph 
Company. Very active work was then commenced 
in educating public opinion as to the feasibility of 
the project. So successful was this that a large 
amount of money was immediately subscribed, prin- 
cipally by the directors and shareholders of the 
Magnetic Company. Charles Bright was appointed 
engineer-in-chief, with Mr. Whitehouse as electri- 
cian, and Mr, Cyrus Field as general manager. 
Matters seem to have proceeded very rapidly. 
The date of the agreement mentioned above 
was September 29, 1856. A meeting was held at 








the Liverpool Exchange on November 12, and lists 


1 
opened for subscribers immediately. The first 
meeting of shareholders took place on December 9 
There, we are told, Bright recommended a cable 
with a much larger conductor than had ever been 
used before, weighing 392 lb. per nautical mile 
with an equal weight of gutta-percha, “but he 
found that this point had been settled, and the 
contract given out before he became engineer.” 4 
provisional committee of those registering the com. 
pany, including Mr. Brett, Mr. Field, and Mr 
Samuel Statham, had in their anxiety to save time. 
entered into contracts for a cable with only 107 Ib, of 
copper conductor per nautical mile, and 261 lb, of 
gutta-percha. This they did on the advice of Mr 
Whitehouse, and with the approval of Faraday and 
Professor Morse, but against the opinion of Pro. 
fessor Thomson (Lord Kelvin). Mr. Bright did all he 
could to have the specification altered, but without 
avail. The Board refused to attempt to raise the 
increased capital which would have been required 
for the heavier conductor, with the result, as every- 
one knows, that the working of the cable was ex. 
ceedingly slow, and, in trying to expedite it, the 
electrician ruined the cable by using currents of 
immense electromotive force. 

The cable was manufactured by two firms, who 
were so entirely independent of each other that 
one made it with a right-handed lay and the other 
with a left-handed lay, with the result that the 
central splice became a very difficult affair. While 
it was being manufactured there was an immense 
amount of work for Bright todo. The ships lent 
by the British and United States Governments had 
to be prepared to receive the cable, and to be fitted 
with appliances for paying it out. Hitherto cables 
had been laid in comparatively shallow water, but 
now the depth was reckoned in miles, and exceed- 
ingly powerful gear had to be devised to keep the 
motion of the cable under constant control. On 
August 5, 1857, the shore end was laid at Valentia, 
and two days later the expedition steamed away 
into the Atlantic. All went well until 380 miles 
had been laid, when, owing to mismanagement at 
the brakes, the line snapped on the 11th, when the 
soundings gave 2000 fathoms. At that time it was 
impossible to raise a cable from such a depth, and 
hence the vessels returned to Plymouth. 

This accident greatly damped the popular en- 
thusiasm, and it was with difficulty that more 
money could be raised to replace the lost cable. 
In the meantime Bright devised a self-releasing 
brake gear, which would let the cable go when the 
ship’s stern rose suddenly ; the paying-out machine 
was also remodelled. On May 29, 1858, the 
expedition set forth again from Plymouth for a 
trial trip ; experiments were made in splicing and 
paying out until June 8, when the ships returned. 
On June 10 they sailed again, the plan being to 
sail to a spot in mid-Atlantic, splice the cables on 
the two ships together, and then for each vessel to 
steam to its own country. Unfortunately a most 
fearful storm was encountered, and H.M.S. Aga- 
memnon, which carried half the cable, nearly 
foundered. It was not till the 25th that the ren- 
dezvous was reached, after all hope had been almost 
abandoned. . On June 26 the splice was made, but 
only three miles had been paid out of each ship 
when the cable broke, and the vessels had to put 
back and afresh splice to be made. On the 27th 
40 miles had again been paid out, when the Aga- 
memnon was stopped on account of break of elec- 
trical continuity. While tests were being made 
the cable parted again. On the 28th the vessels 
met again at the rendezvous. At seven o'clock that 
day the third splice was lowered overboard. On 
the night of the 29th, 112 miles had been passed 
overboard, when suddenly the cable snapped in 4 
perfectly inexplicable manner. On July 4 the 
Agamemnon was back at the old spot, but the 
Niagara was not there, and after waiting two days 
the ‘English part of the expedition started home, 
reaching Queenstown on July 12, to find that the 
Niagara had been there a week. : 

A council took place in London, some being 
for abandoning the project, while Bright and a 
few others struggled for a fresh attempt. They 
were successful, and on July 17 the ships sailed 
again, reaching the rendezvous on the 28th. The 
splice was rade, and then the vessels started 
in opposite directions. This time there were n0 
serious. mishaps, although there were severa 
frights owing to the signals through the cable 
ceasing. On August 5 the Agamemnon steamed 
into Douglas Harbour, and the great task was 





accomplished, with the exception of laying short 
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length of shore-end to Knight’s Town, Valentia. 
Immediately public enthusiasm rose to a great 
height, and the papers were filled with laudations 
of Bright and his comrades. Banquets were given 
in Ireland, and within a few days the honours of 
knighthood were conferred on the leader of the 
expedition, who was then twenty-six years old, 
and the youngest man who had been knighted for 
generations past. : 2 ‘ 

We have been tempted into giving this long 
account of the laying of the first Atlantic cable, 
because, as will be seen from the title, it is an 
integral part of the book, and more particularly 
because it throws much light on the character of 
the hero of the story. Cable-laying has become 
such a straightforward business that we are apt 
to forget that once very competent engineers 
held that it was impossible in deep waters, 
and that it needed immense courage to uphold 
the contrary opinion. More than half a mil- 
lion sterling must have been expended over 
this cable, and not a little of the responsibility 
of the outlay was borne by Bright. The money 
was mainly found by shareholders in the existing 
telegraph companies, and was subscribed on the 
strength of his opinion. Without his aid it is 
practically certain that Mr. Cyrus Field would 
have advocated in vain the pes ory union of 
England and America, at least at that time, and 
that his project would have languished until 
experience in other seas had brought forth suffi- 
cient data to demonstrate the possibility of cable 
laying in 2000 fathoms. It was an enormous 
stride from the Irish Channel to the Atlantic, 
and only a bold man, confident in his own powers, 
and full of resource to meet difficulties as they 
arose, would have dared to make it. 

We cannot follow the fortunes of the Atlantic 
cable in detail. Every one knows that the first 
failed in a few weeks, probably due to the use of 
high voltage currents by the electricians. The 
second was not laid until 1865, much of the expense 
being undertaken by the Telegraph Construction 
Company. This cable was lost in deep water, but 
in the following year a third cable was laid and 
the second picked up and repaired. With these 
Sir Charles Bright was only connected as consult- 
ing engineer. After the failure of the first Atlantic 
cable he had a busy time for some years designing 
and laying cables in the North Sea and in the 
Mediterranean. In 1861 he resigned his position 
with the British and Irish Magnetic Telegraph 
Company, and shortly afterwards entered into 
partnership with Mr. Latimer Clark, a relation 
which was maintained until 1868. In 1862 he was 
called upon to carry out the first successful and 
permanent telegraph to India, and in 1863 he sailed 
for Bombay. This business detained him in the 
Persian Gulf until] May 24, 1864. On his return 
home he plunged into politics, and after a contest, 
he was elected member for Greenwich. He seems 
to have been one of those useful members who 
serve on committees, vote regularly, and speak 
seldom. On matters which he understood he 
obtained the ear of the House, and was able to do 
useful service for his country. Eventually he found 
Parliament made too great demands on his time, 
and he did not seek re-election in 1868. 

One of the heaviest and most anxious pieces of 
work that Bright undertook was laying a number 
of cables in the West Indies. This began in 1868 
with a line from Havana to Key West, and con- 
tinued, with short intermissions, until the end. of 
1872, there being a great number of unexpected 
difficulties to be overcome which took infinite 
patience and entailed enormous expense. 

The latter part of Sir Charles Bright’s career is 
more difficult to tell in brief. He had attained 
that position when an engineer is consulted about 
the broad features of schemes, while the carrying 
of them out is left to other hands. The Govern- 
ment, the great telegraph companies, and other 
ao retained his services from time to time, 
ut these matters do not lend themselves to conse- 
cutive narrative. In 1878, he and his brother 

ught out their well-known system of fire alarms, 
which has been widely adopted. A year or two 
later he became interested in electric lighting, and 
oo much employed in that industry, until in 
= he undertook to act as engineer to the St. 
4mes's and Pall Mall Electric Lighting Company. 

® was also consulted about railway work, parti- 
quarly about railways in America, in Servia, and in 
steece. Atthe end of 1886 Sir Charles was elected 


and Electricians, and he had scarcely completed the 
period of presidency when his untimely and sudden 
death occurred on May 3, 1888. 

These two handsome volumes contain an immense 
amount of interesting matter, in addition to a great 
deal which can only be regarded either as padding, 
or the injudicious selection of amateur authors, It 
is always a dangerous experiment for a biography 
to be written by relatives. They have lived too 
close to the subject of the memoir to be able to 
see in true perspective many of the incidents which 
they relate, and if he be a man of Bright’s propor- 
tions, they are apt to consider that all his actions are 
on the same scale as his intellect. Further, bio- 
graphyis oneof themost difficult kinds of writing, de- 
manding very high powers on the part of the author. 
The public are curious to learn the small details 
of the life of a man in whom they are interested, 
but it is dangerous to attempt to gratify this taste. 
It is so difficult to relate the every-day incidents 
of life other than in a commonplace way ; only at 
the hands of the man of great literary ability can 
this be attempted without risk of befogging the 
atmosphere of dignity with which an author seeks to 
surround his hero. The Messrs. Bright have been 
most indefatigable in collecting the records of the 
life of their relative, but they would have been 
well advised to have left the final selection and the 
presentment to someone whose judgment would 
not have been swayed by affection, and who could 
have consigned much of their material to the waste- 
paper basket without a pang. 





Graphic Calculation of Earthwork 


Diagrams for the 
C.E. 


Quantities. By AtrreD Henry RoseERts, 

London: Robert J. Cook and Hammond. 
In most engineering work a calculation made with 
an accuracy exceeding 1 part in 1000 is quite falla- 
cious, as the data are but seldom known within this 
degree of accuracy. In many cases an accuracy of 
1 part in 100 is sufficient for all practical require- 
ments, and when this is the case diagrams can most 
usefully replace whole series of Tables, with the 
further advantage that interpolations can be made 
with the greatest ease. This fact has led to several 
engineers, independently, proposing the use of dia- 
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grams for making approximate computations of 
earthwork. Thus, in our seventh volume, page 
293, we described a graphic method of computing 
earthwork, devised by Mr. J. S. Story, of Derby, 
and another method was explained in a letter from 
a correspondent published in the same volume. In 
more recent years the late Mr. A. M. Wellington 
devised a form of earthwork diagram, which has, 
we believe, been largely employed in the States. 
This method of computation has also been strongly 
advocated by Mr. Graham Gribble in his excellent 
little work on preliminary survey and estimates. 
The diagrams which Mr. Roberts has prepared are, 
that gentleman states in his preface, based on Mr. 
Gribble’s work. They consist of ten lithographed 
sheets, measuring about 13 in. by 8 in., and contain- 
ing thirty-nine diagrams in all. The diagrams for 
use in level cuttings are the simplest, and show at 
a glance the contents of gullet and side-slopes for 
any depth of cutting and any inclination of the 
side-slopes. The most ingenious of the diagrams 
are, however, those intended for use in sidelong 
ground, and of these we reproduce one above. 
This particular diagram has been prepared for 
a cutting having for a bottom width of 27 ft. 
The contents of the gullet and side-slopes for 
one chain length can be read off separately, in 
cubic yards by simply scaling-off the diagram, 
cross-sections being unnecessary. The dotted line 
shows the cubic contents in the case of level 
ground, whilst the curves marked ‘‘side long lin 5 
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and sidelong 1 in 3” show the contents in cases in 


which the ground slopes at these angles. It will 
be seen that the increase is small unless the ground 
slopes very considerably. The diagrams will be 
found particularly useful in enabling rapid esti- 
mates to be made of the cost of slight diversions 
of a selected line, in making up monthly certificates 
and the like. 
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PASSENGER LIFT EQUIPMENT FOR 
THE CENTRAL LONDON RAILWAY. 
Tue lifts which have been selected for service at 

the stations of the Central London Railway con- 

stitute a departure, in many important. respects, 
from the types hitherto selected for similar work 
in this country ; they are of United States design 
and make, and are furnished by the Sprague 

Electric Company of Watsessing, N.J., and New 

York. The whole of the equipment, with the 

exception of the ropes, is being supplied from 

America, the Carnegie Company furnishing the 

heavy overhead work, their tender both as to 

price and time having been considerably under 
those furnished by English makers. 

The Sprague electric elevator was chosen by 
the engineers to the Central London Railway 
(Messrs. Fowler, Baker, and Mott) after a most 
exhaustive competitive trial with the latest type 
of hydraulic elevator plant, which took place in 
the autumn of 1897. Table I. gives the particulars 
of the equipment required for the lift service of 
the Central London Railway, the diameter and 
depth of shafts and floor area of the cars, the 
particulars of the cables, counterweights, &c. 

The successful application of electricity to lift- 
work is due to Mr. Frank J. Sprague, former 
President of the American Institute of Electrical 
Engineers, and Technical Director of the Sprague 
Electric Company. The introduction of-an end- 
less path of ball bearings between the worm of « 
screw and the nut (Figs. 1to4, page 274), by which 
device, friction between nut and screw was so far 
reduced as to admit of high-speed direct working 
without multiple gearing, was his first invention. 
Another device adopted by the Sprague Electric 
Company of a similar character, is the Hindley 
worm and wheel (Fig. 5); the form of thread in 
this worm is such that the pressure between the 
surfaces of the worm and wheel is reduced below 
that at which oil is squeezed out, so that the 
gearing is always lubricated, and the friction 
minimised in high-speed working, which is the 
most economical for worm gearing. 

The general conditions for the tenders of the Cen- 
tral London lifts were the following: 1. Furnish- 
ing all materials, tools, and labour for the complete 
manufacture, installations, and maintenance for 
12 months after the opening of the railway, of all 
plant and appliances. 2. If electric power were 
used, such power to be taken from the railway 
company’s mains, but all connections to be sup- 





plied and fixed. 3, All work to be of highest class, 
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and to be completed within 16 months. 4. Time 
allowed for raising any lift from the low-level to the 
high-level platform not to exceed 30 seconds. 5. 
Lifts generally to work alternately in sets, but, if 
required, to be capable of working all together; the 
train service to be a 2 or 24 minute service each 
way. 6. Working plant, when half operating and 
half in reserve, to be of ample capacity for working 
the whole service. 7. The whole of the machinery 
for actuating the lifts, the fittings of the cages, and 
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all other necessary appliances, to be such as to 
insure the highest attainable economy and facility 
for working and maintenance ; to be the least liable 
to breaking down, and thus securing the safe and 
uninterrupted working of the lifts at all times with 
comfort and convenience to passengers. 

These conditions meant that the Sprague Elec- 
tric Company, in order to obtain the contract, must 
comply with the following conditions: 1. With an 
average total of 20,000 single trips per day of 67 ft. 
mean rise, and with current at 1d. per Board of Trade 
unit (kilowatt hour), they must work their elevators 
for three years at a cost not exceeding 1. per 1000 
single trips; that is, they must work a complete 
electrical equipment in competition with a com- 
plete hydraulic plant of the same maximum capa- 
city under identical loads and journeys, at less than 
one-half the cost of the hydraulic working rate. 


'2. Their tender was subject to the installation of 
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TABLE I.—DIsTaNck BETWEEN Stations, DrAMagTER AND Deptu or SHAFT3a, NuMBER OF ELEVATORS, 
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a complete shaft equipment operating to the entire 
satisfaction of the engineers of the Railways and 
Traction Company. 

Four weeks after the tenders were sent in thre 
general details of the contract were agreed to, sub- 
ject to the second condition just mentioned 
lene satisfactorily complied with. So certain were 
the Sprague Electric Company of the outcome 
of the working tests, that as soon as a complete 
equipment for an 18-ft. shaft was despatched from 
their works for erection at the Notting-hill-gate 
shaft, the plans were completed and work begun 
on the remaining forty-seven equipments. 

The shafts are circular in shape and lined with 
cast-iron segmental plates, bolted together. This 
shape considerably increased the difficulty of ar- 
ranging the lifts with due regard to economy of 
space. The following Table gives the number and 
details of the cars for each diameter of shaft : 


Tase ITI. 

















Number of Diameter of | Number of Cars 
Shaft. Shaft. per Shaft. | Area of Cars. 
| ft. sq. ft. 
2 18 1 172 
. 29 1 25) 
23 2 140 
2and1 145 and 117 


6 | 30 





The shape of the shafts and the large loads 
(17,000 lb.) contemplated 1equired cars of very un- 
usual shapes (Figs. 8, 9, 17, and 18, pages 274 and 
275). Fig. 6 is from a photograph of the rectangular 
framing for the centre car of a 30-ft. or three-car 
shaft—the single car for the 20-ft. shafts being of 
the same shape but larger in size. The noticeably 
heavy construction of these cars was unavoidable, 
on account of the test requirements, which specified 
that on the safety clutch being let go on one side 
only, the car framing should not be warped. Fig. 7 
represents the framing of the two side cars for a 
30-ft. shaft. Figs. 8and 9 show the car frames for 
use in a 23-ft. two-car shaft, which have a peculiar un- 
equal-sided form. Figs. 10 and 11 show the method 
of attachment for the cables to the car frames ; this 
admits of the utmost nicety of adjustment so as to 
equally distribute the load upon the lifting cables ; 
this also permits the car to be run closer to the 
sheaves at the top of the shaft than is the case 
with the ordinary form of attachment. The steel 
guides for the cars and counterweights are bolted 
to the cast-iron shaft lining ; their weight is 37 lb. 
to the yard, and they are rolled to 1 in. thickness. 
Special spring guide shoes are used on the cars ; 
these yield, and do not bind, even when the cars are 
unevenly loaded. The specification for the material 
used in the construction of the cars, &c., provided 
for medium grade steel, with an ultimate tensile 
strength of from 60,000 lb. to 68,000 lb. to the 
square inch, an elastic limit of half the ultimate 
strength, and a minimum elongation of 20 per cent. 
in 8in. All holes were to be drilled, or punched and 
rymered, and all edges of plates to be planed, all 
parts to be forged not welded, and all joints to butt 
correctly. 

The method of roping up is shtown on the 
diagram, Fig. 12, where it will be seen that the 
lifting cables pass upwards fiom the car over the 


overhead sheaves and down to the underside of the 
winding drum, on which the counterweight cables 
are also wound, but in the opposite direction. 
The latter run under the vibrating sheaves or 
‘* vibrators’ and up to other overhead sheaves and 
down again to the drum counterweights. These 
counterweights, where space is not limited, consist 
of a simple weight attached to the end of the cable, 
but in most cases they are multiplying counter- 
weights, as in Figs. 13 to 16. Here the cables pass 
down under the counterweight sheaves and back 
to the overhead framing, thus reducing the travel 
and speed of the weights 50 per cent. The multi- 
plying weights consist each of a framing supporting 
a grooved sheave and two hanging side rods, between 
which are slipped cast-iron weights, of 280 lb. each, 
till the total required weight of from 16,000 lb. to 
19,000 lb. is obtained. The following is the speci- 
fication for the cables, which, as before observed, 
are the only portion of these lifts which are not 
— by American firms. 

Itimate breaking strain for {-in. cable to be 
not less than 22 tons, and of ?-in. not less than 
16 tons. 

Number of strands forming each cable, six. 

Number of wires in each strand, nineteen ; to be 
laid in two concentric circles, twelve outer wires, 
six inner wires, and one central. 

Main core, round which strands are to be laid, to 
be of hemp, well oiled. 

Tensile strength of each wire per square inch, 
85 to 90 tons. 

Minimum torsional test for 8-in. lengths, not less 
than thirty-two twists. 

The angles for laying the wires and strands to 
be selected so that the cable shall be dead and 
free from all tendency to kink, twist, or spin. 

All wires (except the central or core wire) to be 
of best cast steel, carefully hardened and tempered, 
and both wires and strands to be truly laid on their 
centres. 

The approximate amount of cables required will 
be 110,000ft. of { in. and 17,000ft. of ? in. diameter, 
and they are guaranteed for 12 months after coming 
into use. The arrangement of the overhead sheaves, 
the car guides and counterweights, and framing for 
a 30-ft. shaft, is shown in Fig. 17, page 275, and the 
corresponding arrangement at the bottom, with the 
controllers and hoisting gear, and the relative sizes 
and positions of the cars in Fig. 18. 


(To be continued.) 





GREAT CENTRAL RAILWAY. 
(Continued from page 243.) 

WE continue on pages 278 and 279 our illustra- 
tions of the Great Centra] Railway, which, by the 
way, is to be formally opened for passenger traftic 
on Thursday next, the 9th inst., by the Right Hon. 
C. T. Ritchie, the President of the Board of Trade, 
when the principal function will be a luncheon in a 
large hall extemporised within the station under 
the platform roof. The sides are built up of wood 
boarding fastened to the columns supporting the 
roof structure ; two platforms and three lines of 
railway have been levelled up with flooring, and 





the whole interior will be suitably decorated with 





a gaiety befitting the occasion. The first train from 
the North will steam into the station shortly after 
noon; but these festive preparations, not alto- 
gether uninteresting in themselves, are, however, 
only of secondary importance to the constructive 
details. 

Exigencies of space compel us to defer our exten- 
sive illustrations of the columns, girders, and prin- 
cipals composing the roof over the platforms, which 
should follow in ordinary course the drawings repro- 
duced last week of the promenade roof; but on 
pages 278 and 279 we give some details which will 

e understood, although separated from the general 
drawings of the roof. These details show (1) the 
screen at the northern or open end of the platform 
roof over a 50-ft. span (Figs. 82 to 84) ; (2) the con- 
nection between the roof over the promenade and 
the southern end of the roof over the platforms 
(Figs. 87 to 89); and (3) the temporary cantilever 
roof (Figs. 90 to 98) at the west side of the station, 
so formed that it may be removed when the station 
is extended westward to allow the extension of the 
roof to be uniform with the main spans now built, 

The promenade roof runs at right angles to the 
platform roof, and the springing level of the girders, 
which support them, is uniform—21 ft. above the 
platform, as shown in Fig. 87, the platform roof 
being in this case shown in section, and the pro- 
menade roof in elevation. The small span of 
19 ft. 9 in. is the distance between the easternmost 
column in the promenade roof, and the inside wall 
of the east wing of the station buildings; but 
beyond this wing the roof is carried in a complete 
truss to a full span of 40 ft. 9% in., as shown in 
section A A in Fig. 49 on page 240 ante, The 
glazing at the junction between the two kinds of 
roof is carried on vertical bars bolted to the main 
rafters. 

The screen at the northern end of the platform 
roof (Figs. 85 to 89) is riveted on to the side of the 
columns, the junction with the columns being 
coincident with that of the longitudinal girders 
carrying the principals. The screen itself is a 
strongly-framed structure, the vertical and diagonal 
members, as well as the lower flange, being com- 
posed of channel bars and plates thoroughly riveted 
together to give lateral stiffness. It is covered on 
the outside with glass, attached to vertical steel 
glazing bars (Fig. 84). 

The cantilever roof, although temporary, is of 
interest in the respect that it answers its purpose 
as a protection to the platform, and can be removed 
without leaving any trace behind. The roof is 
carried, as will be seen in Fig. 90, by means of a 
cantilever attached at two points to each of the 
main columns, which are nage 33 ft. apart. The 
attachment consists of bolts occupying the holes 
formed for the ordinary building up of the 
column. Thus, when the cantilever roof has to 
be removed, it will only be necessary to take 
out a few bolts and replace them with the neces- 
sary rivets for the columns. The distance between 
the cantilever brackets being considerable, the 
purlins are heavier than would otherwise be the 
case, and are composed of joists 6 in. deep, 
trussed below with rods, having screw adjust- 
ments, to givé the required stiffness (Fig. 97). 
The lowest purlin is of light lattice - work, 
as shown in Fig. 99. The total width from 
the centre of the column to the outermost side of 
the valance is 16 ft. 6 in. The space between the 
top of the cantilever roof and the lower side of 
the main roof truss is filled with temporary board- 
ing fixed vertically outside the columns and girders 
(Figs. 90 and 94). Three-fourths of the cantilever 
roof is covered with glass, the remainder with 
zinc on 1}-in. boarding. This lean-to roof is 
thoroughly drained by means of an eaves gutter 
with a pipe running through the interior of the 
lower member of the cantilever into the main 
down pipe of the column, the pipe being nicely 
hidden from view. 


(To be continued.) 





ENGINES OF THE S.S. ‘‘ULTONIA.” | 

In our two-page plate we publish three perspective 
views of the twin-screw engines of the ss. Ultonia. 
This vessel is said to be the largest that has been 
built in the district. She is arranged for carrying 
cattle, being fitted especially for the purpose. Her 
length over all is 513 ft., her extreme breadth 
57 ft. 4 in., and her moulded depth 37 ft. , 

The machinery has been ee by Messrs. Sir 
Christopher Furness, Westgarth, and Co., Limited, 
Middlesbrough-on-Tees, and is of their standard type 
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— 
which they have applied with considerable success 
in a number of vessels. The engines are of the 
three-stage compound type, and, as will be seen 
py the illustrations, are of the three-cylinder and 
three-crank description. The cylinders are 23} in., 
38} in., and 68 in. in diameter by 48 in. stroke. The 
indicated horse-power is 5500. Each engine is sepa- 
rate and self-contained, the starting platform bein 
between the two sets. The machinery is design 
for a working pressure of 200 lb. to the square inch, 
and is in accordance with Lloyd’s requirements. The 
engines also are so constructed that a Board of Trade 
ssenger certificate may be obtained if required at 
any time, whilst the boilers have been built under 
Board of Trade survey for the same end. The high- 
pressure cylinder has a piston valve, the intermediate 
and low-pressure engines having ordinary double- 
rted slide valves. A separate liner of hard cast 
iron is fitted to the high-pressure cylinder. The 
piston valve also has a cast-iron liner. Steam is taken 
in the centre of the piston valve. Water traps are 
fitted to the intermediate and low-pressure valve 
chests draining to the hotwell. The high-pressure 
piston-rod and valve-rod stuffing-boxes have a special 
metallic packing of Messrs. Furness, Westgarth, 
and Co., known as the Cleveland packing. The 
pistons are of box castings, well ribbed. No 
tail rods are fitted and the junk rings are especially 
deep. The high pressure and intermediate pistons have 
Ramsbottom rings, whilst the low pressure piston has 
Buckley’s —_ s and rings. Joy’s patent assistant 
cylinder is fitted to the top of each low-pressure valve- 
rod. The piston rods are of forged iron, 7 in. in dia- 
meter. The crossheads are iron forgings with cast-iron 
adjustable shoes, the head-going shoes having white 
metal strips. An Aspinall governor is fitted to each 
engine. The connecting-rods are 9 ft. long between 
centres, and are of forged iron. The crankpin bushes 
are of cast steel fitted with white metal. The valve gear 
is adjustable throughout, and has double-bar links 
and cast-iron eccentrics with wrought-iron straps 
having cross liners. The reversing gear is of the all- 
round type, with steam and hand motion, and there 
are the usual turning engines. 

Each engine has six cast-iron box standards with 
forked bottom ends, as shown in our illustrations. The 
separate slide plates fitted to the columns have water 
circulation behind them in the head-going slides. 
Brackets are cast on two of the back columns for 
supporting the condenser and for carrying the pumps 
and levers. The bedplate of each engine is in two 
box-shaped castings, well ribbed and strengthened and 
attached to the engine bearers in the vessel. Hach 
bedplate has six main bearings fitted with cast-iron 
bushes 15 in. long and lined with white metal. The 
wrought-iron keeps are held- down by steel bolts. 
Each set of engines has a cylindrical steel condenser 
as shown in the illustrations. There are cast-iron 
waterways at each end. The tubeplates are of Muntz 
metal 1 in. thick, and the tubes are solid-drawn of 
brass fin. external diameter and 18 B.W.G. They 
are packed with cotton and have screwed glands. 
All bolts and nuts in the condensers subject to sea 
water are of brass or Muntz metal. The total cooling 
surface in the two condensers is 7000 square feet. 
Water is circulated twice through the tubes, and 
arrangements are made so that the ballast pump can 
be used for the purpose if required. Each condenser 
hasa single-acting air pump 22 in. in diameter by 27 in. 
stroke, and having metallic valves, Thereis acentrifugal 
circulating pump to each condenser. They are arranged 
to draw from the bilge and discharge directly over- 
board if required. Two feed pumps, 4 in. in diameter 
and 27 in. stroke, are fitted to each main engine. 
They are arranged to discharge through a filter and 
feed heater, or direct to the boilers, as may be desired. 
The rams are of cast iron cased with brass, and have 
the Cleveland metallic packing. Each set of engines 
has two single-acting bilge pumps 44 in. in diameter 
by 27 in. stroke, the rams being solid forgings cased 
with brass. There are two single-acting sanitary 
umps, each 4 in, in diameter by 10 in. stroke, driven 

m the main engines by the air-pump levers. There 
are also a duplex donkey pump, and a duplex ballast 
pump having a capacity of 200 tons per hour. 

The crankshaft is of forged iron. The diameter of 
the shaft is 13? in., the crankpins being the same 
diameter, and 16 in. long, and are of forged steel. 
Each shaft is in three interchangeable pieces. The 
cranks are at equal angles, the high-pressure crank 
leading. The propeller shafts are iron forgings 14 in. 
in diameter and cased with j-in. brass. The tunnel 
shafting is of iron, 13 in. in diameter, increasing to 
13} in. at bearings. The shaft carriages are filled 
with white metal at the bottom half. The thrust- 
blocks are on the horseshoe principle and lined with 
white metal. The steam tubes have lignum-vite 
strips. The propellers are four-bladed, the bosses 
ping of cast iron and the blades of manganese 
ronze. The bolt-holes for securing the blades to the 

8 are oval, so as toallow of alteration of pitch. The 
main steam pipes are of wrought iron, the smaller 
Pipes being of solid-drawn copper. 


There are five single-ended return-tube boilers, 
each 14 ft. 44 in. mean diameter and 12 ft. long. They 
are made in accordance with Lloyd’s and the Board of 
Trade regulations for a working pressure of 2001b. per 
square inch. -Kach boiler has three furnaces 3 ft. 6 in. 
in diameter with separate combustion chambers. The 
furnaces can be taken out without removing the front 
plate. The circumferential seams are double-riveted, 
and the centre seam is treble-riveted. The horizontal 
seams are butt-jointed and treble-riveted. All plates 
and rivets are of Siemens steel, the tubes are of iron 
and the total heating surface is 12,000 square feet. 
Howden’s forced draught is fitted, there being two 
84-in. fans driven by separate engines having cylinders 
74 in. in diameter. There is one funnel*11 ft. in dia- 
meter, § in. thick at bottom, and } in. at top. 

The vessel, which has been built by Messrs. Swan 
and Hunter, of Newcastle, is, as stated, arranged for 
the cattle trade. Above the upper deck is a shelter 
deck extending the whole length of the vessel, and 
provided with fittings of the latest type for carrying 
cattle. At the fore end of the vessel, on this deck, 
accommodation is ee for the crew and firemen, 
and at the after end for a large number of cattlemen. 
Above the shelter deck is a long bridge extending out 
to the full width of the vessel, and which, like the 
shelter deck, is fitted up for cattle. On the two 
decks the ship will have accommodation for 800 beasts. 
Above the bridge, in a large house, round the engine 
and boiler casings, are situated the saloon and rooms 
for officers, petty officers, engineers, foremen cattle- 
men, &c. Over this structure is a house containin 
the master’s room, chart-room, and wheel-house, an 
over all the navigating bridge. The deck machinery 
has been supplied by Messrs. Clarke, Chapman, and 
Co., and the steering gear and rudder brake by 
Messrs. J. Hastie and Co., Greenock, who also sup- 

lied the Wilson and Pirie patent elastic quadrant. 

hree large refrigerating engines made by the Liver- 
—_ Refrigeration Company have been fitted at the 
orward end of the bridge. The whole of the lower 
*tween-deck forward is insulated for the carriage of 
chilled beef, bacon, &c. 

The s.s. Ultonia has now been at sea for some 
months, and has made several passages across the 
Atlantic. She has been ina great deal of the recent 
bad weather, and has behaved admirably, proving her- 
self to be a most satisfactory and comfortable boat at 
sea. She has put out cargoes of over 11,000 tons dead- 
weight, including bunker coal, and steams 12 knots on 
56 tons of coal per day. It is anticipated that she 
will steam much better under favourable circumstances, 
but, as remarked above, she has hitherto had nothing 
but bad weather. 








MESSRS. SCHNEIDER AND CO.S GUN 
FACTORY AT HAVRE. 

WE publish on pages 270 and 271 four interior views 
of the Havre gun factory of Messrs. Schneider and 
Co. These views form a part of the series now ap- 
pearing in our columns, and will be further referred 
to next week in dealing with this important and 
recently-acquired branch of the great industry of 
Creusot. The Havre works, originally laid out by the 
Forges et Chantiers de la Mediterranée, are situated 
near the port of Havre, with which they communi- 
cate by railway tracks, while convenient connections 
also exist with the Western Railway of France. The 
machine shops cover an area of about 100,000 square 
feet, and consist chiefly of seven connected buildings, 
each 420 ft. in length. The spans of these buildings 
vary from 30 ft. to 56 ft. in width, and they are 
thoroughly equipped with machine-tools and plant of 
all descriptions for the complete manufacture of heavy 
and light ordnance, carriages and ammunition, torpedo- 
launching tubes, &c. 





THE JAPANESE ARMOURED CRUISER 
‘* ASAMA.” 

WE illustrate on page 282 the twin-screw cruiser 
Asama, recently built by Messrs. Armstrong, Whit- 
worth, and Co. to the order of the Japanese Govern- 
ment, from the designs of Mr. Philip Watts, the head 
of the Elswick shipyard. She is 408 ft. long and 
67 ft. wide. With her powerful armament, strong 
defensive armour, and high speed, the vessel forms a 
most important addition to that formidable navy 
which is growing up so quickly in the Far East; a 
navy which is not only strong in its number of vessels, 
but also in the high efficiency of the separate ships, 
the professional attainments of the officers, and the 
seamanlike character of the crews. 

This cruiser has no less than 2100 tons of armour 
worked into her construction. She has a belt of 
Harveyed steel which extends 2 ft. above and 5 ft. 
below the normal water line, and tapers from 7 in. 
in the thickest part to 34 in. at the ends. Above 
this the sides are protected by 5-in. armour which 
extends over the oheus of the midship part and joins 
the armoured bulkheads that connect with the main 








gun positions. The latter are protected vertically by 


8-in. Harveyed steel plates, with an additional inner 
skin 1 in. thick, there being a 1-in. roof. There are 
ten casemates of.6-in. Harveyed steel. To protect 
the bow torpedo discharge there is on each side 6-in. 
plating, which extends from the stem 25 ft. aft. The 
armoured deck is 2in. thick and is curved in an 
athwartship direction to join the lower edges of the 
belt. There is a 2-in. steel plate worked forward to 
support the lower part of the ram bow, the armoured 
deck extending forward to strengthen the upper part 
in the usual way. There is an armoured conning- 
tower forward and an armoured observation-tower 
aft. The armament consists of four 8-in. oe 
guns mounted in pairs in the armoured positions 
referred to forward and aft, as shown in our illustra- 
tion. The forward guns are 25 ft. above the water 
level, and the after pair 1 ft. lower. There are 
fourteen 6-in. quick-firing guns, ten of which are 

laced in the 6-in. steel casemates before referred to. 

n each side of the ship two are placed at each end 
of the armoured citadel, one above the other, as is 
shown in the engraving. This accounts for eight of 
the 6-in. guns, the remaining two of the ten in 
casemates being placed on either side of the ship on 
the main deck. The other four of the fourteen 6-in. 
guns are on the upper deck and are protected by 
shields. The lighter armament consists of twelve 
12-pounders and various other weapons of lighter 
nature. There are five torpedo-tubes for 18-in. 
torpedoes. One of these is through the stem, and is 
protected as stated, whilst the other four are under 
water discharges. 

The machinery for the Asama has been supplied by 
Messrs. Humphrys, Tennant, and Co., and is gene- 
rally of the usual type, there being two sets of inverted 
direct-acting engines and cylindrical boilers, pressed 
to 150 lb. to the square inch. The legend power is 
13,000 indicated horse-power with natural draught 
and 18,000 with forced draught, whilst the correspond- 
ing speeds are 20 knots and 21} knots. The normal 
coal capacity is 700 tons, and with this weight on 
board the draught is 24 ft. 8 in. ; but there is storage 
for 1450 tons if all bunkers are filled. 

The Asama has more than exceeded the contract 
conditions, running for six hours with open stokeholds 
when the horse-power was somewhat above the 13,000 
and the revolutions 140 to 142 per minute, at which 
the speed registered was 20.37 knots. On the forced- 
draught trials 19,000 indicated horse-power was 
reached, the revolutions ro ga | 158 per minute 
and the speed being 22.07 knots. The gunnery trials 
and anchor trials have also been successfully carried 
out. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 16. 

THE zero weather throughout the United States has 
interrupted shipments, but has not interfered with 
the production and consumption of iron and steel. 
Prices are still pressing upwards, but no very material 
changes have occurred within a week. A great deal 
of business continues to be offered which is not taken. 
Consumers generally recognise that demand through- 
out 1899 will be excessive, and for that reason they are 
buying, and placing orders wherever they can to: pro- 
tect themselves. Pig-iron capacity will be increased 
about three-quarters of a million tons this year. There 
is feverish effort in the direction of combinations, and 
from present signs the iron business will be controlled 
by a few great trusts before long. The present is a most 
favourable opportunity. While prices are high and 
advancing the anomaly is presented every few days of 
an exceptionally large order being taken at a price 
below current market rates. Steel rails are very 
strong at 20 dols. for standard sections, and another 
dollar may be added beforelong. Iron and steel plates 
are in very urgent request, and small buyers have paid 
a dollar per ton more this week. The advance in wire 
has put up prices of all wire products. Further 
advances on iron and steel are probable. There is 
much uncertainty as to which course the market will 
take. Railroad traffic is more or less suspended this 
week over a dozen States, 








Lreps Exectric TRaMWAYS.—Progress is being made 
with the alterations required for adapting various tram- 
way routes in Leeds to electric traction. During the past 
two or three weeks a double set of rails has been pro- 
vided along Harehills-road, instead of a single line, and 
all the poles have been raised. It is expected that in 
about a fortnight the whole of the poles on the Chapel- 
town and ope, 2 routes will in position, In 
Headingley-lane subterranean pipes to carry the wires in 
connection with the boosters are being put down ; and 
the National Telephone Company, taking advantage of 
the fact that the road is up, is also laying underground 

ipes for its wires. The Tramways Committee of the 
ad City Council wer to have electric cars running 
on the Headingley and Chapeltown sections, as well as 
along Harehills-road, early in July. About a dozen of 
fifty cars contracted for have arrived and others are ex- 





pected shortly. 
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GREAT CENTRAL RAILWAY; MARYLEBONE 
(For Description, see Puge 276.) 
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DIOPTRIC APPARATUS FOR LIGHT- 
HOUSES. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 28, Sir William 
White, K.C.B., Vice-President, in the chair, the paper 
read was on “Improvements in Dioptric Apparatus for 
Lighthouses,” b r. W. T. Douglass, M. Inst. C.E., 
and Mr. J. A. Purves, B.Sc. 

The paper was devoted to a description of the advan- 

es secured in practice by the feux-éclairs or “lightning 
lights,” introduced by Mr. Bourdelles in 1890, and to an 
investigation of the financial aspect of improvements 
effected, from which it appears that a more efficient and 
characteristic light was obtained at a greatly reduced 
cost. 

It was universally admitted that, sufficient power 
being granted, the fixed light was, from the point of 
view t visibility, the light par excellence. It was kept 
constantly in view, and a bearing could be taken from 
it, and a course steered to it with absolute certainty 
when it was once picked up. The same statement 
could not be made with reference to a slow revolving 
light; there was so long a period of time between light 
and darkness that the sailor was apt to lose patience; 
and if he happened to miss one or more flashes from any 
cause, as, for example, from the vessel falling into the 
trough of the sea, or from the obscuration of the light b 
masses of the spray, or even possibly by a passing vessel, 
his nerve might become unstrung, he wavered, and a 
disaster might result. This danger and difficulty the 
feu-éclair readily surmounted, as its lightning flash or 
fiashes, occurring every 5 seconds with persistency, 
rendered it for all practical purposes a fixed light, while 
it conferred the further advantage of a positive charac- 
teristic. 

There was a waste of light when it was allowed to 
rest on the eye longer than the time necessary for com- 

lete perception, which period was one-tenth of a second. 

ight might be economised so that greater intensity 
should be given to the beam emanating from the 
apparatus. i 


his was the underlying ay td which 
— the system of illumination by feux-éclairs. 


laborate experimental investigation had been made, 
notably by Charpentier, to determine the exact time 
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which an intense ray of light falling on the retina 
— for full perception. This time was set down 
od poe second and og ore A mean between 
ese periods was accepted for working pu and 
the French lighthouse service aaceulinaty fixed the stan- 
duration of a flash at one-tenth of a second. In 
future, therefore, this law would determine the maximum 
effect of an optical epperates, and any ‘‘wire drawing” 
of the flash beyond these limits would mean want of 
economy and a diminution of the efficiency of the light. 
In both systems it was equally easy to produce group- 
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flashing om by the simple expedient of breaking up 
the faces of the panels. : 

_ The commercial aspects of these new lights, dealt with 
in three Tables, are calculated from Mr. Allard’s formula. 
As is well known, the actual candle-power of a light as 
arrived at by photometric experiments is much less than 
that given by this formula. The object of the authors in 
giving these Tables was, however, to institute a com- 
— between new and old forms, and for this purp 

r. Allard’s formula was available. The undesirability, 
from an economic point of view, of using the old form 
of apparatus, was rendered obvious. Compared with 
hyper-radiant ap tus with six sides, feux-éclairs of 
the first order, with corresponding two panels of 155 deg, 
showed a saving of no less than 1784. was effected; 
while, compared with a hyper-radiant with three sides, 
each side giving a group of two flashes, feux-éclairs with 
groups of two flashes, two panels of 135 deg. each, first 
order, showed a saving of 3000/. . 

The new system of feux-éclairs apparatus, instead of 
the hyper-radiant, could thus be employed with a great 
saving of cost. Thus, in place of the gigantic and expen- 
sive hyper-radiant, such an apparatus as that installed 
during the course of last year at Armen, on the west 
coast of France, could be set up. This apparatus was 
of the second order, and the luminary was an incandescent 
gaslight. The gas was formed from mineral oil and wes 
under pressure. The light of this apparatus was equal 
to no less than 300,000 candle - power, while its cost, 
including rotary mechanism, mercury bath, lamps, &c., 
amounted to 19207. ; while the cost of a hyper-radiant of 
equal candle-power would be 56967. Should a greater 
candle-power be desired, all that was necessary was to 
adopt the double-apparatus system now used in France, & 
sample of which was that of L’Ailly, now being installed 
at Dieppe, the candle-power of which was 600,000. the 
a es to ae pe —, further de- 
velopments of the system the lesigned. 

This novel system poms es f many advantages from an 
int of view. It permitted of small or 
bein with small lanterns and accessories. It ren- 
dein the use of smaller burners ble, and consequently 
reduced the a of oil. One 2 ong r0e goed ald 
apparatus would serve every purpose. New des 
not need to be prepared for every new light, and there- 
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fore new and expensive dioptric elements would not re- 
quire to be calculated, moulded, and ground. Any de- 
sired alteration in characteristic could readily be made by 
altering the cam attached tothe eclipser. It might further 
be remarked that, by using such a standard light as, 
say, a third order for first, second, and third-class light, 
sailors would not be perplexed by the endless and uncer- 
tain variations of the power of lights as given in the Ad- 
miralty List. All lights would have the same intensity 
of beam whatever the number of flashes. All would 
have an equal luminous range in clear weather, and 
penetrating power in fog, and all an equal g bi- 
range so far as power of light is pasar ot he 
advantages to be derived from this system might be 
summed up in a few words: 1. Greater characteristic dis- 
tinctiveness. 2. Greater characteristic distinctiveness 
with no loss of power. 3. Reduction in first cost. 4. Re- 
duced maintenance. 5. Simplification of design and con- 
struction. 6. Equality of power and efficiency of all light- 
houses. To obtain the rapidity of rotation necessary for 
the lightning lights, it was imperative that some new kind 
of rotatory carriage should be found. The mercury float 
mechanical movement devised by Mr. Bourdelles, consisted 
in bearing the optic on a bath of mercury, the pressure of 
which counterbalances the supe apparatus. A spin- 
dle, borne on a pivot, maintained the apparatus in a central 
— or instead of the spindle, horizontal rollers: may 
employed. The result was great uniformity of speed in 
combination with a constant of resistance, and this too 
without the introduction of numerous working parts. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on Feb- 
tuary 24, Professor Perry, F.R.S., Vice-President, in the 
chair, a paper by Mr. F. J. Love, on ‘‘ The Joule- 
f on Effect and its Connection with the Characteristic 
Equation, and some of its Thermo-Dynamical Conse- 
quences,” was read by Mr. Watson. Theauthor points out 
that the results of the original Joule-Thomson investigation 
of the thermal effects of fluids in motion have been utilised 
itherto almost exclusively for the one purpose of deter- 
mining the relation between various gas-thermometer 
sales and the absolute scale of temperature. He proceeds 
to deduce further consequences from those results, indi- 
cating the relation between the formula assigned to the 
oule-Thomson effect, regarded as a function of tempera- 











ture, and the particular form adopted for the charac- 
teristic equation of a gas. He further attempts to supply 
a theoretical basis to the various formule of Van der 
Waals, Rose-Innes, and others, at the same time insistin 
upon a very high degree of accuracy for the origin 
experimental work of Joule and Thomson. Then follows 
a discussion of the relation between the intrinsic energy 
of a gas and its volume, and a method is given for calcu- 
lating the ratio of the principal two specific heats of a gas. 
Lastly, the author considers some points in the thermo- 
dynamics of substances at their temperature of maximum 
density. It is shown that (1) the Joule-Thomson effect 
for every substance at maximum density is zero ; just as 
it is, though for a different reason, in the case of an ideal 

rfect gas. And (2) that theinfinite number of specific 
ia possessed by every substance are, at the tempera- 
ture corresponding to maximum density, reduced to one 
specific heat. 

Mr. Rose-Innes congratulated the author on having 
written an interesting paper on a difficult subject. At 
the same time, he felt bound to acknowledge that he was 
out of sympathy with the general idea contained in the 
paper. The experimental difficulties that occurred in 
carrying out the Joule-Thomson investigation were so 
enormous that it was better to rely on them as little as 
possible, notwithstanding the great skill of the experi- 
menters. The Joule-Thomson results could not be dis- 
regarded altogether, since they were n for the 
establishment of the thermo-dynamic scale; but once 
that scale had been set up, it was better to have recourse 
as much as possible to such experiments as those of 
M. Amagat on the compressibility of gases. He also 

inted out that one of the deductions given in the paper 
foe Van der Waals’ formula, had already been given by 
Van der Waals himself. ~ 

Mr. Watson replied, and the Vice-President proposed 
a vote of thanks to the author for his valuable paper. 
The meeting then adjourned until March 10. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was dull last 
Thursday forenoon, when about 15,000 tons of iron were 
sold, mostly at easier prices. Scotch warrants were done 
at last price, 54s. 9d. per ton cash, declining to 54s. 64d. 
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Cumberland hematite iron dropped only 1d. per ton. In 
the afternoon the tone was better, most of the forenoon 
loss being recovered. Scotch warrants closed just 4d. 
per ton down on the day, and Cleveland 14d. per ton 
down. The turnover would again be about 15,000 tons. 
At the close the settlement prices were: Scotch iron, 
54s. 9d. per ton; Cleveland, 47s. 9d.; Cumberland and 
Middlesbrough hematite iron, 593. 74d. and 60s. per ton. 
On Friday forenoon some 15,000 tons changed hands. At 
first the tone was firm, but there was a falling off at the 
finish. Scotch lost 2d. per ton, Cleveland, 24d., and 
hematite iron, 14d. Between 15,000 and 20,000 tons con- 
stituted the turnover in the afternoon—including a large 
number of transactions of an option character—and the 
tone was firm, Scotch recovering 14d. per ton. The set- 
tlement prices were 54s. 6d., 47s. 74d., 59s. 44d., and 
60s. per ton. On Monday forenoon the market was 
somewhat irregular, and about 15,000 tons were dealt in 
at varying prices. In the afternoon the market went very 
flat, and about 15,000 tons were again dealt in, mostly at 
appreciable declines. Scotch iron closed 44d. per ton down 
on the day, and Cumberland hematite iron 3}d. down. 
The settlement prices at the close were as follow: Scotch, 
54s. 14d, per ton, and other sorts 47s. 74d., 59s. 14d., 
and 60s. per ton. At theopening of the forenoon market 
on Tuesday the market was very flat on some sales re- 
ported to be on behalf of sick English holders. Scotch 
touched 53s. 10}d., but rallied 2d. at the last. The sales 
amounted to 20,000 tons. In the afternoon about 25,000 
tons changed hands, and after being flat, prices closed 
practically unchanged from the forenoon. The closing 
settlement prices were 54s., 47s. 74d., 59s., and 59s. 9d. per 
ton. Of late the market has been c terised by an easier 
tone and a shrinkage in fresh speculative business, indeed, 
the fluctuations in the various classes of warrants have 

mon a much smaller scale than for some time past. 
Holders have continued to realise profits. Consumers 
have rather held aloof during the week, but a large con- 
sumption still goes on against current contracts, The 
number of furnaces in blast is still 84, as compared with 
83 at this time last year. The following are the current 
prices of No. 1 makers’ iron : Clyde, 62s. per ton; 
Gartsherrie, 62s. 6d.; Calder, 63s. 6d. ; § wee peggy ha 6d.; 
Coltness, 66s.—the foregoing all shipped at ad 
Glengarnock fenipped at Ardrossan), 61s. 9d.; Shotts 
(shi ith), 64s. ; Carron (ship at Grange- 





per ton buyers. Cleveland also lost 24d. per ton, but 


mouth), 643. per ton. The shipments of pig iron from 
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all Scotch ports last week were as follow: To Italy, 700 
tons, to Germany, 301 tons, to Holland, 255 tons, smaller 
quantities to other countries, and 3141 tons coastwise. The 
week’s shipments amounted to 4652 tons, against 3771 tons 
in the corresponding week of last year. Business was 
very quiet this forenoon and the tone was flat. The sales 
amounted to 10,000 tons. In the afternoon there was 
rather more doing, and prices were a shade steadier. The 
settlement prices were 54s., 47s. 7}d., 593., and 59s. 9d. 

r ton. the stock of pig iron in Messrs. Connal and 

‘0.’8 public warrant stores stood at 314,227 tons yester- 
day afternoon, as compared with 311,799 tons yesterday 
week, thus showing a reduction for the past week amount- 
ing to 572 tons. 


Finished Iron and Steel.—The makers of finished iron 
and steel still keep very busy, but it is rather on old con- 
tracts than on new orders. Competition is making itself 
felt both from Germany and from America. Within the 

st few days word has been received here that Germany 
is offering marked iron bars for Singapore at 15s. per ton 
under what Lanarkshire ironmasters can quote ; and just 
recently America has carried off some splendid contracts 
for our Australian colonies. The equilibrium could be 
restored by the States and the Continent coming “4 to 
our level of values, but few men are sanguine enough to 
believe in that remedy. Still, the Scotch steelmakers are 
looking forward to such a consummation, for at the various 
works in the West extensions are in progress which will 
increase the making power from about 60,000 to 80,000 
tons per month. But Germany is not getting all the 
benefit that is going. West of Scotland steelmakers have 
lately booked orders for ship-plates to be sent to Ger- 
many, and the Germans are also coming to Glasgow for 
armour-plates. An order for 800 tons of ship-plates for 
foreign export, which went a-begging in the North of 
England, has been placed here. 


Sulphate of Ammonia.—This commodity has of late 
been steady and even strong indemand. Business was 
lately done at 101. 2s. 6d. per ton f.o.b. Leith, and at 
10/. 33. 9d. per ton f.a.s. Glasgow for prompt delivery, 
but last Saturday there were transactions at 10. 7s. 6d. 
per ton f.o.b. Leith, for prompt delivery, which is an ad- 
vance of 5s. per ton. 


Contracts for Armour-Plates.—Messrs. Beardmore and 
Co., Parkhead, Glasgow, have at present 3000 tons of 
armour-plate on hand for the British Adniralty; and 
they have also the armour-plates for a Danish warship 
which is building at Copenhagen. 


Glasgow Copper Market.—Copper was dealt in last 
Thursday forenoon to the extent of one lot of 25 tons, the 
quotations being 5s. op ton lower at 71/. 18s. 9d. per ton 
cash and three months buyers. There was nothing done 
in the afternoon, but the quotations sharply rallied to 
721. 10s. per ton buyers cash and three months, bein 
a gain on the day of 6s. 3d. per ton. One lot was sol 
on Friday morning, and the price gave way 33. 9d. 
per ton. Copper was strong in the afternoon in re- 
sponse to London advices, and prices advanced 13s. 9d. 
per ton from the morning’s close; but no business 
was done. The metal was dull and weak in demand on 
Monday forenoon, but 50 tons changed hands at 10s. to 
12s. 6d. per ton decline. There was nothing done in the 
afternoon, and the {market closed flat at 72/. 12s. 6d. 
buyers three months, thus showing a loss on the day of 
17s. 6d. per ton. Yesterday forenoon was without busi- 
ness, but the price was advanced 2s. 6d. per ton. The 
market was still idle in the afternoon, and prices dropped 
other 15s, to 20s. per ton. At the forenoon market mae 
50 tons of copper were bought, and the price made 13s. od. 
yer ton. In the afternoon 25 tons were sold, and prices 
ell 6s. 3d. per ton. 


Tender Accepted for Govanhill Tramway Line.—The 
Glasgow Tramway Committee have accepted the tender 
of Sean. MacCartney, M‘Elroy, and Co., Limited, 
London, for the overhead construction required for the 
conversion of the Govanhill line in extension of the High- 
street route. It amounts to 3912/. The same firm exe- 
cuted the overhead work on Springburn and High-street 
routes. The offer by Mr. D. Murray to execute the per- 
manent-way work south of Rutherglen-road for the 
Govanhill route is also recommended for acceptance. It 
amounts to 9046/. 


Contract for the Viaduct at Kirkcaldy.—Mr. Alexander 
Fraser, Kirkcaldy, is the successful contractor for the 
viaduct which is to be constructed there. The contract 
price is 13,3341. 


_ Technical College i Society.—An ordinary meet- 
ing of this society was held last Saturday night, Mr. 
D. H. Morton, M. Inst. C.E., in the chair. A paper was 
read by Mr. David R. Todd (of Messrs. Babcock and 
Wilcox) on ‘‘Some Notes on Circulation and Heat Trans- 
mission in Water-Tube Boilers.” A most interesting 
discussion followed, and at the close Mr. Todd was 
awarded a hearty vote of thanks. 


Clyde Shipbuilding Trade: Launches in February.— 
The month which closed yesterday was rather dull, and 
the weather was too much against out-of-door work to 
result in a big output. Delay resulted also from the 
tardy delivery of material from the steel works. All the 
same, there is a big lot of work in hand. Practicall 
there are no empty stocks, nor is it likely that the ne A 
in hand will be completed for many months ahead. Very 
few new orders were booked during February. The largest 
vessel in the month’s launches was the Cymric, 4000 
tons, built by Messrs. Russell and Co., for Messrs. A. 
Weir and Co,, Gl w.—Messrs. Charles Connell and 
Co. launched the Gairloch, a screw steamer of 3800 tons, 
built for Messrs. James Gardiner and Co., Gl w.— 
Messrs. Barclay, Curle, and Co., launched the Fantee, 





3750 tons, built for the African Steamship Company ; 
and the Columbia, a twin-screw steamer of 3300 tons, 
was launched by Messrs. Caird and Co., having been 
built for the Pacific Steam Navigation Company. In all 
21 vessels were launched, of a total of 25,553 tons, making 
upwards of 57,000 tons for the two months. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Cutlers’ Company.—A special meeting of the 
Cutlers’ Company was held at their hall in Sheffield on 
Monday, when the Master Cutler presided. Very sin- 
cere regret was expressed at the death of the senior 
warden, Mr. Allen, and a resolution was passed record- 
ing the deep sense of the great loss the company had sus- 
tained, and sympathy with Mrs. Allen in her affliction. 
The company afterwards elected Mr. R. A. Hadfield, 
managing director of the Hadfield Steel Foundry Com- 
pany, Limited, to be senior warden, in succession to Mr. 
Allen. Mr. Hadfield now stands for the next Master 
Cutler. Mr. R. G. Holland, iron merchant, was chosen 
junior warden, and Mr. W. F. Osborn was appointed 
searcher, vice Mr. Holland, and Mr. Joseph Bradbury 

was elected to fill the vacancy in the ranks of assistants. 


lish v. American Machine Tools.—At the monthly 
meeting of the Leeds Association of Engineers, Mr. 8 
Thornton in the chair, a discussion was introduced by 
Mr. Alfred Taylor, M.I. Mech. E., on ‘‘ English v. Ameri- 
can Machine Tools.” In America, he said, they always 
endeavoured to work to a standard, but up to the present 
time we had not been able to do so in this country. 
We were tending to advance in standardising and labour 
saving, and if business could be made more in unison 
there would be greater scope for automatic and semi- 
automatic labour-saving machines. In the discussion 
that followed, a general opinion was expressed that 
American machine tools are not so durable nor as reliable 
as those of English manufacture. 


Iron and Steel Trades.—The local iron trade continues 
in a most active state. Consumers say they have never 
experienced so much difficulty in obtaining supplies, and 
makers are indifferent about hocking further orders even 
at the present advanced rates. West coast hematites are 
now making net in Shettield 69s. to 703. ; east coast ditto, 
68s. to 69s. ; Lincolnshire No. 3 foundry, 50s. to 51s. ; 
forge ditto, 49s. to 503. ; Derbyshire No. 3 foundry, 50s. 
to 51s. ; forge ditto, 49s. to 49s. 6d.; bars, 7/. to 7/. 5s. ; 
sheets, 8/. to 8/. 5s. Manufacturers of Siemens and Bes- 
semer steel are very busy, and, except under special cir- 
cumstances, more money has to be paid. There is a well- 
sustained demand for railway material of all kinds, and 
men are being fully employed. 


South Yorkshire Coal Trade.—The coal trade of South 
Yorkshire continues to be very active, and almost all the 
pits are working well, and sending to bank a full average 
tonnage. For house coal there is a much improved 
demand, owing to the more seasonable weather during 
the last week, and a good supply of this class of coal is 
being sent to London and the south. All kinds of manu- 
facturing fuel continue to find a ready sale, and a fair 
tonnage is being sent to the Humber ports. Good busi- 
ness is also being done with the Eastern and Midland 
counties generally. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was rather 
a large attendance on ’Change, but the market was some- 
what dull and only a small amount of business was tran- 
sacted. Quotations were to some extent influenced by the 
recent operations of bears who have been pressing war- 
rants down. No. 3 g.m.b. Cleveland pig iron was 48s. 
for prompt f.o.b. delivery, and not only were merchants 
y enough to sell at that figure, but they were pre- 
= to accept 48s. 3d. for delivery over several months. 
roducers, however, were not as a rule disposed to enter- 
tain offers on such terms, and they preferred holding off 
for the present, believing that quotations will advance at 
an early date. No. 4 foundry was 47s. 9d., and gre 
forge 46s. 9d. Middlesbrough warrants opened at 47s. 54d. 
and closed 47s. 7d. cash buyers. East coast hematite pig 
iron was a trifle easier than a week ago. For early deli- 
very of mixed numbers about 60s. 3d. was the price. 
Spanish ore showed very little change. Rubio ranged 
from 153. 3d. to 15s. 6d. ex-ship Tees. Middlesbrough 
hematite warrants were nominally 59s. 6d. cash buyers. 
To-day there was no alteration in the market. 


Manufactured Iron and Steel.—There is very great 
activity in the manufactured iron and steel trades, and, 
in fact, there are more orders to be given out than 
makers can undertake to execute. Quotations are natur- 
ally very — Common iron bars are 6/. 7s. 6d.; best 
bars, 6/. 17s. 6d.; iron ship-plates, 6. 15s.; iron ship- 
angles, 6/. 10s.; steel ship-plates, 7/. 2s. 6d.; steel ship- 
angles, 6/. 15s. to 61. 17s. 6d.; and steel boiler-plates, 
8. 2s. 6d.—all less the customary 2} per cent. discount 
for cash. Heavy sections of steel rails keep at about 
41, 153. net at works. 


Shipments.—Shipments of iron and steel from here for 
February were highly satisfactory, reaching as they did 
a total of 108,478 tons, of which 77,225 tons were pig iron. 
In_ addition, 9208 tons of pig were shipped from the 
neighbouring port of Skinningrove. Scotland was the 
biggest customer, taking 27,900 tons, and Germany came 
next with 12,380 tons. Holland took 10,674 tons, and 
Italy 6636 tons. India and Egypt took the most manu- 
factured iron and steel, 





Coal and Coke.—The coal trade on the whole is steady 
with a pa demand. Gas coal is brisk for the time of 
year. Bunker coal is quiet and very abundant. The 
tenders for coal for the Danish nee. have been sent 
in. Prices are expected to be considerably in advance of 
those of last year. Coke continues in excellent demand 
for local consumption, and average blast-furnace qualities 
are 16s. to 16s. 3d. delivered here. 


Messrs. Bolckow, Vaughan, and Co.—The report of the 
directors of Messrs. Bolckow, Vaug and Co. shows 
that the great Eston and Middlesbrough company has g 
large earning capacity. With the addition of the balance 
carried forward, the profits available for distribution were 
273,604/., after providing for depreciation. There is paid 
and to be ~~ or debenture interest, dividend on pre- 
ference and ordinary shares about 168,000/. Expenditure 
on wharf extension claims 16,000/. ; the reserve fund, 
25,0002.; and some 64,000/. is to be carried forward, 
These are the chief features of the report, and some of 
yo9 naan seem to think more should have been 

ivided. 


NOTES FROM THE SOUTH-WEST, 

Cardiff.—The steam coal trade has exhibited a buoyant 
tone. The best descriptions have been firmly held at 

revious quotations, but secondary and inferior qualities 

ve mn scarcely so well supported. The best steam 
coal has made 13s. 6d. to 13s. 9d. per ton, and secondary 
qualities 12s. to 12s. 6d. per ton. Household coal hag 
been in good demand; No. 3 Rhondda large has made 
12s. 6d. to 13s. per ton. Patent fuel has also been in 
request. Foundry coke has made 19s. to 20s. per ton; 
and furnace ditto, 16s. to 17s. per ton. 


Portishead District Water Company.—The report of the 
directors for the half-year ending December 31, 1898, 
states that the revenue account shows an increase, as com- 
pared with the corresponding half-year, of 337. The 
working expenses also show an increase on account of 
the necessary expenses the company was put to by con- 
tinuous pumping, owing to the long drought of last 
summer. The directors report that since the end of the 
year they have duplicated the company’s main at Port- 
bury by laying a 5-in. main, which will enable them to 
use the high and low level water at the same time in 
separate parts of the district. The contractors have 
commenced sinking a well at Portbury, and the directors 
anticipate that the pumping station will be ready for use 
before next summer. 

Welsh Coal.—At Cardiff Exchange on Tuesday it 
was reported the French Compagnie Générale Trans. 
atlantique had accepted tenders from local colliery pro- 
prietors for the supply of about 200,000 tons of large 
steam coal to be delivered during the ensuing twelve 
months. The contractors are the Ocean Coal Company, 
Limited, the Naval Colliery Company, Limited, and 
the Tredegar Iron and Coal Company, Limited. The 
prices obtained by these firms have not been dis- 
closed, but they are stated to be 12s. per ton, less 3d, 
and 24 per cent. A Lisbon railway order for the supply 
of 50,000 tons of large steam coal has been received 
by the Cardiff Trading Company, Limited, whose 

rice, it is stated, was 16s. 44d. per ton cif. An 

talian Navy contract for the supply of bunker coal to 
the Italian Fleet for the next eleven months has also 
been given out. The coal is to be delivered at certain 
ports, including La Spezzia and Venice. The quantity 
to be supplied is 50,000 tons, and the price is stated to 
be 21s. 45d. per ton c.i.f. 


New Barracks at Portsmouth.—Messrs. Lovatt and 
Co., of London, has secured from the Lords of the Ad- 
miralty a contract for the erection of new naval barracks 
at Portsmouth. The barracks are to accommodate nearly 
5000 men, and they will cost about 400,000/. 


Cardiff Junction Dry Dock.—The report of the directors 
of the Cardiff Junction Dry Dock and Engineering Com- 

ny, for the year ending December 31, shows that the 
des at the credit of revenue for the year is 3927/., 
which, added to 3584/. brought forward, makes a total of 
7511/. An interim dividend at the rate of 5 per cent. per 
annum absorbed 1250/., leaving a disposable balance of 
62617. The directors now recommend a dividend at the 
rate of 11 percent. per annum (making 8 per cent. for 
the year). This will amount to 2750/., to which must be 
added 300/. for extra rent, making a total of 3050/., leav- 
ing a balance of 3211/. to be carried forward. 


Newport Alexandra Docks.—The report of the directors 
of the Alexander (Newport and South Wales) Docks and 
Railway Company for the half-year ending December 31 
states that during that period 16,755/._was received in 
respect of 13,500/. debenture stock. The working re- 
sulted in a profit of 16,560/., and this sum, together with 
82751. brought forward from the previous half-year, pro- 
vided for rents and debenture and other interest, and left 
a credit balance of 13,1842. Out of this sum the directors 
recommend the payment of 1 per cent. for the year 1898 
to the holders of consolidated preference A stock, absorb- 
ing 51492. The reduced income of the company in the 
latter half of 1898 was due to the unfortunate stoppage 
of most of the collieries in South Wales. This being 80 
the directors t that they are unable to distribute 
the full dividends on the earg: aares capital ; they are, 
however, now able to state that the trade of the raulea? 
and docks is in a satisfactory condition, and they fully 
anticipate a prosperous year’s working. The passenger 








traffic over the Pontypridd, Caerphilly, and Newport 
Railway of the company has by arrangement been i “4 
over by the Great Western Raver Company as [ro 


January 1. 


The “* Hogue.” —Blocks are now being laid in No. 1 slip 


in Pembroke Dockyard for a first-class armoured cruisef 
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be named the Hogue. She will be the largest ship in 
a British Navy, as her length over all will be 540 ft. 


Newtown Water Works.—The award of Mr, Mansergh, 
the arbitrator in a reference under the provisions of the 
Newtown Water Act of last session for the purchase by 
the Urban District Council of the Newtown Water Works 
Company’s undertaking was made known on Friday, the 
amount being 27,616/. The claim of the company was 
41,278/., and the offer of the Council was 22.5000. 


Pembroke Dockyard.—The Lords of the Admiralty have 
decided to expend 26,5007. on the erection of a new 
smithery and levelling slabs at Pembroke Dockyard, and 
the works department staff at that establishment has 
been instructed to prepare the design. The new buildin 
will cover a considerable area, under a single span of roof, 
supported by steel pillars. 








MISCELLANEA. 

TuE Board of Trade have recently confirmed an order 
authorising the construction of a light railway between 
Didcot in the county of Berks, and Watlington in the 
county of Oxford. 

We understand that the Council of the Institution of 
Electrical Engineers has appointed a committee to inquire 
into the future of electrical engineering in the domain of 
telephony in these kingdoms. 


At the ninth ordinary meeting of the present session of 
the Yorkshire College Engineering Society, the following 

pers were read: “‘Steam Calorimeting,” by Messrs. 
R. J. J. Sloan; ‘‘ Analyses of Flue Gases,” by Messrs. 
E. Falk and C. Ingleby ; ‘The Pressure of Water Jets 
on Flat and Conical Surfaces,” by Mr. H. Grocock. 


According to the Petroleum Industrial and Technical 
Review the boiler plant now in use at the Baku Wells 
represent 37,942 horse-power. The steam leads being 
long, there is a very large condensation loss, to escape 
which the Review suggests the adoption of electrical 
distribution of power on the high-tension three-phase 
system. 

A telegram has been received in Liverpool stating that 
Mr. Shelford, the consulting — to the Colonial 
Government Railways in West Africa, has arrived at 
Kumassi with his surveying expedition, and is returning 
by Accra. It is believed that a practicable route has been 
found for a railway from the coast to Kumassi vi@ the 
gold mines of Tarkwa, and that the object of the expedi- 
tion has thus been accomplished. 


The annual report of the Engine, Boiler, and Employers’ 
Liability Insurance Company, Limited, states that owing 
to the drought there was an unusual number of failures 
in the furnace crowns and flues of boilers. In the year 
there were 84 cases of explosion, of which 46 occurred on 
board ship and 38 on land. Of these latter, however, 
only 11 were really boiler explosions, and these caused 
the loss of 13 lives. 


Mr. H. J. Mackinder, M.A., has arranged to give a 
course of three lectures at the London School of Eco- 
nomics and Political Science, 10, Adelphi-terrace, W.C. 


on the ‘Geography of Certain Great Railroads.” The 
first lecture will be delivered on Friday, the 10th inst., 
and will deal with the lines across America. The other 
lectures will be delivered on the Tuesdays immediately 
following, and in them the Trans-Siberian, Trans-Caspian, 
and the Cape-Cairo Railways will receive attention. 


An exhibition of acetylene gas apparatus is to be held 
in connection with the second International Acetylene 
Congress at Budapest. The exhibition will be opened on 
May 14, and will close a fortnight later. The exhibits 
will comprise plant for the production of calcium carbide, 
in addition to apparatus for sae generating 
acetylene. Gold and silver medals will be awarded on the 
recommendations of a jury, which will consist of eighteen 
members appointed by the Hungarian Ministry of Com- 
merce and by other important public bodies. Applica- 
tions for space should be made before the 14th inst., 
inquiries being addressed to the Secretaries of the Acety- 
lene Gas Exhibition, Budapest. 


The new Railway Regulations Bill, announced by the 
President of the Board of Trade in the House of Commons 
on Monday, will deal not only with automatic couplers, 
but with the labelling of railway rs. ape on both sides, the 
fitting of a with brakes which can be worked from 
both sides, and the application of brakes worked by steam or 
other motive power to all wheels (except the bogie wheels) 
of all locomotives. Compulsion upon the railway companies 
in these matters, however, is not contemplated until after 
the lapse of a period of five years in the case of automatic 
couplers, and after the lapse of two years as regards the 
other improvements, all of which are recommended in the 
interest of the safety of railway workers. Even after the 
expiration of these periods the power conferred upon 
the Board of Trade to enforce the changes is to be discre- 
tionary, and regard is to be had to any special conditions 
in the traffic of any railway company. The inventors 
of automatic couplings—and they are a fairly numerous 
+ ga probably very active within the next few 
months, 


In future Specification is to be issued half-yearly in 
place of quarterly, and be increased in size. The new 
volume just issued contains a very interesting paper on 
soft wood paving, by Mr. Ventris, the Strand surveyor. 
In this it is stated that in the Strand district pavement 
of soft wood creosoted lasts longer than Aberdeen granite 
setts, whilst costing less to start with. The wood used 
by Mr. Ventris is Baltic red wood, the blocks measuring 
9in. by 6 in. by 3in. The foundation is in general 6 in. 
of Portland cement concrete, but this is thickened where 





the conditions are unfavourable, up to as much as 
18in. The blocks are laid on this foundation with a }-in. 
to §-in. joint, which is run in with hot bituminous mastic 
and afterwards with Portland cement grout. The cost 
of the wood laid complete is 7s. 9d. per square yard in 
London. The concrete foundation costs 15s. per cubic 
yard, and excavation 4s. 6d. per cubic yard. The density 
of the traffic to which some of this paving is subject is 
well shown by the count made in 1890, when 14,924 
vehicles passed along the Strand by Wellington-street 
between 6a.m. and 12 p.m. Of oneday. Other interestin 
articles in the new volume deal with the Leyton scaaeet 
sludge and dust destructor, and steel construction as 
applied in American buildings. 


The following Table of the boiling points of liquefied 
gases at = atmospheric pressure may prove useful 
as a record : 


Deg. Cent. 
Sulphur dioxide ... — 10 
Chlorine... iy as — 3 
Ammonia ... ss is — 38 
Sulphuretted hydrogen ... — 62 
Gabon dioxide... sae — 78 
Nitrous oxide — 88 
Ethylene — 102 
Nitric oxide — 153 
Marsh gas ... — 164 
Oxygen — 183 
Argon ean $e — 187 
Carbon monoxide ... — 190 
Air ... “a Sze — 192 
Nitrogen — 195 
Hydrogen ... — 238 


The Sheldrake, torpedo —s was specially com- 
missioned at Devonport on February 14 for experimental 
purposes, and she has now been ordered to carry out a 
series of trials, under service conditions, of the Babcock 
and Wilcox boilers with which she was equipped durin 
her refit last year. There will be in all nine runs, eac 
of 1000 miles’ continuous steaming, at various powers from 
1500 to 2100, the speeds being from 12 to 17 knots approxi- 
mately. During these runs only three of the four boilers 
with which the ship is fitted will be used, the same three 
boilers for all trials. These trials will be interesting as 
establishing a direct basis of comparison between the per- 
formances under similar conditions of the two straight- 
tube water-tube boilers, of the Belleville and Babcock 
and Wilcox types ; for the Sharpshooter, in 1895, carried 
out precisely similar trials with six of her eight Belleville 
boilers, with such satisfactory results that that type is 
now fitted, or being fitted, in nearly all modern battle- 
ships and cruisers. The results will be watched with 
interest by naval officers and ship designers, for it is 
claimed for the Babcock and Wilcox boilers that they 
are more economical in coal expenditure and simpler in 
their fittings anc working. The Sheldrake’s four boilers 
are each capable of developing 1000 horse-power, using 
natural draught. 


The executive committee appointed by the Worshipful 
Sompety, of Tinplate Workers alias Wire Workers of 
London, have recommended the following scheme for pro- 
moting the interests of the trade: 1. That the members 
of the tinplate etnginey | and wire-working trades, whose 
names are given in the London, Wolverhampton, and 
Birmingham directories, be invited by the Worshipful 
perp ng | to enter the Guild, and that a circular letter be 
sent to them extending such invitation, giving informa- 
tion as to the admission fees, and requesting each recipient 
to make the invitation known to his workmen, that they 
also may be included. 2. That the Worshipful Company 
offer a prize or prizes for original suggestion by de- 
signers or workmen for the manufacture of articles 
in tinplate and wire, of commercial value, and that 
such prize or prize, be offered annually until such 
time as the recommendation contained in re 4 
can be carried into effect. 3. That in future each free- 
man be informed on his admission to the Guild of the 
regulations governing the binding of apprentices, and be 
encouraged to assist as far as possible in re-establishing 
throughout the trade the system of apprenticeship. 4. 
That as soon as the apprenticeship system has been gene- 
rally adopted, an annual examination in tinplate working 
and wire working be held (under the auspices of the 
Worshipful Company) of such of the trade apprentices 
bound through the company as shall have completed 
their indentures, and that the freedom of the company. 
and (subject to the approval of the Court of Aldermen 
the f: om of the City of London, be presented without 
payment of fees, or on payment of reduced fees, to the 
two most successful candidates, who shall each be known 
as the ‘Guild Apprentice” of that particular year. 5. 
That the question of holding an exhibition be _— med 
until after the apprenticeship scheme has been developed 


Three measures for the supply of electric power came 
on Tuesday before the Standing Orders Committee of the 
House of Commons. One of these, the Lancashire 
Eleétric Power Bill, proposed to provide electrical gene- 
rating stations and the erection of buildings and works 
for the production, storage, and distribution of electricity 
within a large area in Lancashire. It was proposed that the 
energy might be distributed by the company, or might be 
supplied by them wholesale to any 1 authority, com- 
pany, or person within the area of supply, though only by 
means of some system which should be approved in writing 
by the Board of Trade, and subject to the Board of Trade 
regulations. The second measure, the title of which is 
the South Lancashire and Cheshire Electricity Company 
Bill, was similar in purpose; and the third was for in- 
corporating and conferring powers on the Leicestershire 
and Warwickshire Electric upply Company, and also, 
as may be gathered from its title, dealt with an exten- 


*! and continued to grow in favour with the om 





sive area. The cases came before the Examiner of 
rivate Bills at the usual time early in the session. He 
eld that the Gazette and other notices did not define 
the parts of the counties to be supplied with electrical 
energy, but referred the description thereof to a map tobe 
subsequently deposited with the respective clerks of the 
peace. Nor were certain boroughs and urban districts 
proposed to be supplied named in the notices. Sub- 
stantially the same point was raised in the case of each 
of the three measures, and non-compliance with the 
Standing Orders of Parliament was reported by the 
Examiner in each case. This decision was affirmed on 
Tuesday by the re Orders Commit which is 
so by Mr. Halsey. The Committee, after 
eliberating for some time in private, informed the 
— interested, who were in waiting, that they had 
ecided that the standing orders could not dispensed 
with. The effect of this decision is that the Bills are dead 
so far as the present session is concerned. 


In a recent issue of the American Machinist Professor 
J. J. Wilmore gives the results of a number of careful 
experiments made on the relative efficiency of “shrink 
fits” and ‘‘force fits.” The experiments were made by 
first preparing a number of cast-iron discs 6 in. in dia- 
meter by 1 in. thick, each having a boss jin. high by 
2 in. in diameter one side. These discs were all moulded 
by one man and cast at one time. In each disc a hole 
exactly 1 in. in diameter was made by drilling and ream- 
ing. A number of spindles were next prepared from 
machinery steel. These spindles were ground as follows: 
Four to 1.001 in. in diameter, five to 1.0015 in. in dia- 
meter, four to 1.002 in. in diameter, five to 1.0025 in. in 
diameter, and one to 1.003 in. in diameter. The end’on 
each was slightly tapered for 3 in. to facilitate entering 
the spindle in its hole. Of these spindles about half were 
pane into their holes by a testing machine, the others 

ing shrunk into place. The strength of the joint thus 
made was tested, some of the specimens being tested in 
torsion and the others in tension. The following results 
were obtained : E 
Tension Tests. 


























| 
Number of : Pull Needed to 
Specimen. Diameter. Kind of Fit. Start Joint. 
Ib. 
1 1.001 Force 1000 
2 | 1.001 Shrunk 5320 
3 1.001 a 53:0 
5 1.0015 Force 2150 
10 1.402 on 2570 
ll 1.002 Shrunk 7500 
12 1,002 99 8100 
14 1.0025 Force 4000 
15 1 0025 Shrunk | 9340 
16 1.0025 o» 9710 
Torsion Tests. 
7 | Twisting Moment 
umber of | Diameter. | Kind of Fit. | Needed to Start 
pecimen. Joint. 
| Ib. 
4 1.001 | Shrunk 1100 
6 1.0015 Force 3100 
7 1.0015 Pa 1400 
8 1.0015 Shrunk 3600 
9 1.0015 a 4900 
13 1.002 Force 2100 
17 1.0025 é 2300 
18 1.0025 Shrunk €900 
19 1.003 99 8500 











Frencu Rattway TrarFric.—French railway revenue is 
steadily expanding. The increase in 1893 over 1892 
was, in round figures, 1,000,000/.; in 1894 over 1893, 
1,080,000/. ; in 1895 over 1894, 1,140,000/. ; in 1896 over 
1895, 1,240,000/.; and in 1897 over 1896, 1,520,C00/. 
The length of line in operation was carried from 
19,8408 miles in 1893 to 20,8148 miles in 1897. 


Tne British CORPORATION FOR THE SURVEY AND 
Recistry or SHippinc.—The ninth annual meeting of 
this Corporation for the survey and registry of shipping 
was held on the 22nd ult. at the head offices, 69, St. 
Vincent-street, Glasgow. Mr. Nathaniel Dunlop, chair. 
man, presided. On the motion of Mr. Robert Clark, 
seconded by Mr. Raeburn, it was unanimously agreed : 
“That the committee be empowered to invite any ship- 
owning, shipbuilding, engineering, underwriting ,or other 
association to send representatives to act on this com- 
mittee.” The chairman then proceeded to address the 
meeting, and in the course of his remarks pointed out 
that the Corporation had now completed its eighth year, 
ing in- 
ence in 





terests of the country, and he had every con’ 
saying that in all —_ it was recognised as entitled 
to rank as one of the great registry societies of the ship- 
ping world. The number of vessels built and building 
to the sole class of the registry show a most satisfactory 
state of advancement in every respect. Dealing next 
with the surveying, Mr. Dunlop went on to say that it 
had been increased both in the hull and machinery survey 
departments, and resident exclusive behie go were 
established in various ports, notably Liverpool and Car- 
diff, from which it was hoped that considerable advan- 
tage would be derived as the Society became better 
known in these great shipping centres. Mr. Dutton, the 
chief surveyor, who was highly complimented by several 
of the members, in replying, stated that during the last 
year about 6000 visits had been paid by the surveyi 
staff in connection with the various surveys of vesse 
and machinery, steel testing, &c. 
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NOTICES OF MEETINGS. 

Tus InsrrruTion oF Orvit ENGinesrs.—Tuesday, March 7, at 
8 p.m. Papers to be read with a view to discussion: 1. ‘‘ Water- 
Tube Boilers for Marine Engines,” by Mr. J. T. Milton. 2. ‘‘ Re- 
cent Trials of the Machinery cf a, by Sir A. J. Durston, 
K.C.B., R.N., M. Inst. C.E., and Mr. H. J. Oram, R.N., M. Inst. 
C.E. At this meeting the monthly ballot of members will be 
taken.—Students’ meeting, Friday, March 10, at 8 p.m. Paper to 
be read: ‘‘The Construction of the Elan Aqueduct, Birmingham 
Water Works,” by Mr. H. Lapworth, Stud. Inst. C.E. Mr. G. H. 
Hill (Member of Council) in the chair. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 9, 
at 8 p.m., at the Institution of Civil Engineers. Subject to 
be d at ting of March 2. 

Society oF ARTs. — Monday, March 6, at 8 p.m. Cantor 








street. Gordon and Gotch, Limited, Queen-street. 








~~ NOTICE TO AMERICAN SUBSCRIBERS. 


We beg to announce that American eye to ENGINEERING 


may now be 


dressed either direct to the 
Jounson, at the offices of this Journal, Nos. 35 and 


blisher, Mr. C. R. 
36, Bedford- 


street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winey, 53, East 10th-street, New York, 
and Mr. H. V. Houmes, 44, Lakeside Building, Chicago. The 

rices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 17. 16s. Od.; for thick (ordinary) 


r edition, 22, Os. 
thin and 10 dollars for thick. 


6d.; or, if remitted to Agents, 9 dollars for 








ADVERTISEMENTS. 


The charge for advertisements is three 
four lines or under, and eightpencc for each additional line. 
Payment must accom 


line averages seven words, 


for the first 
The 
y all orders 


for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 


and on the inside 


advertisements will be inserted with all practica 


es may be obtained on apt lication. Serial 


e regularity, but 


absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 


noon in each week. 


L **Cycle Construction and Design,” by Mr. Archibald 
Sharp, A.M. Inst. C.E. — III.). — Wednesday, March 8, 
at 8p.m. Thirteenth ordinary meeting. ‘Cornish Mines and 
Miners,” by Mr. J. H. Collins, F.G.S. Mr. H. Bauermann, Assoc. M. 
Inst. C.E., F.G.S., will preside.—Thursday, March 9, at 4,3C p.m. 
Indian Section. ‘Leprosy in India,” by Mr. H. A. Acworth, 
U.LE., late Government Municipal Commissioner for the City of 
Bombay. This meeting will be held at the Imperial Institute. 
THE SURVEYORS’ INsTITUTION.—Monday, March 6, when a paper 


will be read 4 ene F. J. Smith (Fellow), entitled ‘‘ The Working 
of the Light Railways Act, 1896.” The chair will be taken at 
eight o’clock. 


Society or ENeINgERS.—Ordinary meeting at the Royal United 
Service Institution, Whitehall, on Monday, March 6, at 7.30 p.m. 
A paper will be read, entitled: ‘‘The Sham Hill Country and 
the Mandalay Railway,” by Mr. E. Wynter Wagstaff, A.M. Inst. 
C.E., Executive Engineer, Burma Railway. 

Roya INstiTUTION OF GREAT ee a March 
10, at 9 o’clock, Professor H. L. Callendar, M.A., F.R.S., on 
‘* Measuring Extreme. Temperatures.”—Saturday, March 11, at 
8p.m. The Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., 
F.R.S., on ‘‘ The Mechanical Properties of Bodies ” (Lecture V.). 
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EMPLOYERS’ PARLIAMENTARY 
COUNCIL. 

Tue Employers’ Parliamentary Counvil, of 7, 
Victoria-street, Westminster, have issued a list of 
public and private Bills which are to be brought 
forward during the present session of Parliament, 
together with brief notes explaining how these 
measures will affect the relations between masters 
and servants, if they become law. We heartily 
welcome the action, not because we are opposed to 
all legislation tending to the advantage of labour, 
but because we feel it is important to the public 
that such Bills should be understood, and should be 
thoroughly discussed outside St. Stephen’s. There 
are two sides to every question, and justice cannot be 
done unless both are allowed their full weight. 
The labour leaders have long understood the ad- 
vantages of publicity ; their Parliamentary Com- 
mittee is quite an ancient institution. Every year 
it keeps itself in evidence by organising deputations 
to wait on Ministers at the commencement of the 
Session, and by active lobbying at all times. When 
a debate in which it is interested is imminent, it 
nudges the memories of members very energetic- 
ally, reminding them how many trade union voters 
there are in their constituencies, and calling atten- 





285! tion to the fact that their action will be watched 
s6|and recorded. All this is perfectly legitimate, and 
7) we have not a word to say in disparagement of it. 


But when such action is confined to one party, it is 
not conducive to wise legislation. Members of 
Parliament are only human, and it is not to be 
wondered if, sometimes, they allow themselves to 
assume that the people who display an active 
interest in a Bill are more likely to be right than 
those who permit judgment to go by default. 

No one would dream of sending his cause before 


1} a jury without engaging an advocate to explain its 
1} good features, and to 


int out the injustice of 
his opponent’s claims. Yet this is just what capital 
has done in the past; it has allowed the repre- 
sentatives of the nation to adjudicate between 
it and labour without taking steps to demon- 
strate how keenly it was interested in the 
matter. It has, doubtless, had friends on the 
jury, just as the other side has, but it has not 
taken collective action to see that the matter 
was fully and clearly stated from its own point of 
view. It has carried its individualism, which has 





been the cause of its success in many fields of 





action, into a sphere in which it was out of place. 
It has been content to see its arguments put for- 
ward in the House by volunteer speakers, without 
exercising a steady outside pressure on Members. 
Reason alone, unfortunately, does not determine 
votes. Members think far more of what they 
hear outside than inside the House, and when 
they find one Party all activity and the other 

uite inert, they little heed to arguments, 

he result is that Bills are passed affecting very 
important interests without due — to the 
rights of the entire community, and labour often 
misses much of the advantages it expected, from 
its ignorance of the other side of the problem. 

A change is very rapidly coming over em- 
ployers, and we find them on all sides combining 
to protect their interests. There is no likelihood 
that they will ever do this to a mischievous extent ; 
the individualism which has existed through gene- 
rations cannot be discarded in a year, or a score of 
years. It is held in abeyance just now by the 
pressure of circumstances, just as the natural in- 
stincts of antagonistic animals sometimes dis- 
appear in the presence of a great danger, such 
as a flood, or a prairie fire. If the trade 
unionists really entertain the fear they profess 
of combined aggression on the part of the 
masters, they have only to hold their hands for a 
few years, and they will find that the various 
associations have become empty names. In the 
sunshine of peace they will wither like Jonah’s 
gourd. At present, however, they are full of 
healthy vitality, and the Parliamentary Council 
may do good service not only to employers, but 
also to workmen. According to the list they have 
issued, ten Bills have been introduced in which 
they are interested. The following are the titles of 
the Bills, together with the dates on which the 
second readings are to be moved, if ible : 
Mines (Eight Hours) Bill, May 31 (order 1) ; the 
Steam Engines and Boilers (Persons in Charge) 
Bill, April 19 (order 4) ; Boilers Inspection and 
Registration Bill, May 10 (order 3) ; Workmen’s 
Compensation Act (1897) Amendment Bill, May 3 
(order 2) ; Cheap Trains Bill, March 1 (order 2) ; 
Coal Mines Regulation Bill, May 21 (order 2); 
Coroners’ Inquests (Railway Facilities) Bill, 
Feb 27 (order 15); Shops (Early Closing) 
Bill, March 6 (order 2); Shops Bill, February 28 
order 2); Workmen’s Houses Tenure Bill, March 8 
order 7). It is to be noticed that all these are 

own for Wednesdays, except the Coroners’ Inquests 
Bill, and the two Shop Bills. The former of these 
has already missed its opportunity, if it can ever 
be said to have had an opportunity, since the 
ballot put it in order 15. The second of the Shop 
Bills was on the list for last Tuesday, but the Go- 
vernment monopolised the whole of the sitting 
after the ordinary business commenced. 

The first of the shop Bills comes on next Mon- 
day, and should stand a fair chance of being read 
and referred to a Select Committee. The Steam 
Engines and Boilers Bill, and the Workmen’s 
Houses Tenure Bill, are respectively order 4 and 
order 7, and it is a that they will be 
reached before the brief Wednesday sittings come 
to an end. The Cheap Trains Bill was down for 
last Wednesday, but was crowded out by other 
business. 

The following Bills have, therefore, some chance 
of being debated. On Monday, March 6, Sir 
John Lubbock’s Early Closing Bill; on Wednes- 
day, April 19, the Steam Engines and Boilers Bill; 
on Wednesday, May 10, Boilers Inspection Bill ; 
on Wednesday, May 31, the Mines Kight Hours 
Bill and the Coal Mines Regulation Bill. Most 
people, we imagine, will feel sympathy with the 
efforts of Sir John Lubbock to mitigate the let of 
shop assistants, by insuring them more leisure. 
He proposes to leave the application of his measure 
to the shopkeepers themselves—-that is, it needs 
the consent of two-thirds of those in a district 
before the local authority can enforce its provisions. 
The time of closing is left in their hands, subject, 
however, to its not being before 1 p.m. on one day 
in a week, and not before 7 p.m. on all other days. 
Licensed premises, refreshment houses, news- 
agents, and tobacconists are excepted. The oppo- 
sition to a reasonable hour of closing usually comes 
from a small section of the shopkeepers of a district, 
who by their selfish conduct impose unn i y 
long hours onthe remainder, and it would be we: 
if these could be coerced. The difficulty lies, of 
course, in selecting the boundaries of the districts, 
so that there shall not be a great disparity of in- 
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terests between the various shopkeepers. It would 
be absurd, of course, to allow the Bond-street 
ple to settle the hours for the New Cut. 
his difficulty is, however, more apparent than 
real, for there are many more small shops than 
large ones in all places, so that the decision will 
rest mainly in the hands of the men whose cus- 
tomers come late. Of course, there is nothing in 
the Act to prevent a man closing his shop as early 
as he likes, whatever his neighbours may do. 

The Steam Engines and Boilers Bill is quite 
an old stager, and has already appeared on many 
previous Wednesdays. Its object is to prevent 
anyone having the charge of a steam engine, or 
boiler of more than 5 horse-power, unless he has 
obtained a certificate of competency by examina- 
tion, or by proof of practical experience. Engines 
and boilers used exclusively for domestic, agricul- 
tural, or farming purposes, or on Her Majesty’s 
vessels, or railways, steamships, and roads, are 
excepted. The exceptions are curious; most of 
the accidents from engines and boilers arise either 
from quite small ones, or else in connection with 
domestic, agricultural, and farming purposes. A 
search through the records of Board of Trade 
inquiries would show that more than half the 
boiler explosions occur with the small vertical 
type, or with the small portable variety used 
on farms. It is comparatively seldom the large 
engines and boilers are a source of danger, and in 
those cases it is still more seldom that the danger 
comes from the incompetence of the persons in 
charge. The boiler which exploded so disastrously 
at Barking was in the hands of competent persons, 
at least, of persons who could undoubtedly have 
obtained certificates of competency. The great 
requisite on the part of an engine-driver, or stoker, 
is carefulness and obedience to orders; and we 
never heard of a form of examination which 
would demonstrate the possession of these qualities. 
All the proposed examinations would do would be 
to raise the wages of the self-confident man, who 
always knows better than his foreman, and to 
exclude the most valuable type of man—the one 
who does as he is told, conscientiously and carefully. 

The Boilers Inspection and Registration Bill, 
backed by Mr. Fenwick, Mr. John Wilson (Dur- 
ham), Mr. William Allan, Mr. Woods, Mr. Jona- 
than Samuel, and Mr. Joseph Walton, is as full of 
good points as the one just referred to is of bad 
ones. It provides for the compulsory registration of 
all boilers with the Board of Trade ; for the notifica- 
tion of every sale ; and for inspection not less than 
five times yearly. It has been abundantly proved 
that seven-eighths of the boiler explosions take 
place in connection with boilers which are being 
worked under conditions that a competent engi- 
neer would condemn. It is the boiler which 
has been sold once or twice as secondhand 
which is a menace to the public. The simple plan 
of registering all boilers and their sales, would 
halve the present annual number of explosions. 
When the small manufacturer received from the 
Board of Trade, in reply to his notification of 
purchase, the news that his boiler was thirty years 
old, and was probably quite worn out, he could not 
work it in the happy ignorance which he now dis- 
plays. If, in addition, all boilers had to be 
thoroughly inspected, even once a year, very few 
would attain to the hoary old age which they now 
so often reach. Of course, we do not advocate 
State inspection. There are plenty of engineers 
and insurance companies qualified to undertake this 
work, and the competition between them would 

revent the system assuming that vexatious and 
fide-bound character which appears inseparable 
from Government control. 

The Workmen’s Compensation Act (1897) 
Amendment proposes to extend the advantages 
of the Act ‘‘to all employed on or in, or about, 
agricultural work.” It seems very early to extend 
an Act which is confessedly on its trial, and par- 
ticularly to a single industry which is very hardly 
pressed already. The immediate effect would be 
the discharge of all the aged labourers, who now 
are able to make a living, which, if poor, is, 
at any rate, preferable to being in the workhouse. 
The majérity of accidents about a farm occur 
in connection with frightened, or unruly, horses 
or cattle, and from these an old man can do 
less to save himself than one in the prime of 
life. We have never been able to understand 
the reason of the wholesale discharge of elderly 
men which has occurred in some intentsles since 


the passage of the Act of 1897, but it would be 


perfectly easy to comprehend it in connection with 
agricultural work. In respect of this measure, we 
think the friends of the labouring man will do well 
to weigh the opinions of employers, lest in their 
anxiety to confer a benefit they work a huge 
measure of injustice. 
The Mines Eight Hours, which has not yet been 
rinted, is probably very like the similar Bill of 
fast year, and will probably share its fate. The 
miners have proved their capacity to make terms 
with their employers too completely for the Legis- 
lature to be justified in exercising the same care of 
them as it does of females and children... The 
Coal Mines Regulation Bill is described in the list 
before usas: ‘‘ To constitute district boards for 
the making of special rules ;” to still further inter- 
fere with the hours of labour in coal mines ; and to 
require coalowners to keep certain registers. This 
information is not sufficient to enable any one to 
form an opinion of the advantages or disadvantages 
of the measure. The constitution of the boards, 
and the nature and object of the rules, are points 
which must be considered in forming a conclusion. 
In regard to all these measures, the Employers’ 
Parliamentary Council play the part of advocatus 
diaboli. They point out the bad features, and 
adduce reasons why the Bills should be rejected, 
without taking any note of the advantages they 
promise to the community. This, of course, is 
their business. Some of the members they repre- 
sent are sure to be inconvenienced by any change 
that is made, and it is well that they should be 
apprised of the fact. They can then weigh the bad 
and the good against one another, and take what 
action they consider desirable. 





TRUST DEVELOPMENTS. 

In the past few months there has been a very 
marked activity in the formation of those institu- 
tions known variously as trusts, combines, and 
monopolies. We have not been without some 
rather noteworthy examples in the United King- 
dom, as witness the sewing cotton, fine yarns, 
and Bradford dyers’ amalgamations. But, speaking 
generally, it may be said that the fiscal policy of 
this country does not lend itself readily to the de- 
velopment of any gross abuse of the trust principle. 
Though manufacturers have come, or are being 
gradually brought, to recognise the value of com- 
bination as a means of keeping prices up to what 
they themselves regard as a fair level, they are 
prevented from carrying out the idea to its logical 
conclusion in arbitrarily high prices because of the 
ease with which such a movement would promptly 
be defeated by the encouragement given to Conti- 
nental and other rivals to ship the commo- 
dities in question to these shores. In America, 
where trust formation has for long been in 
fashion, and where, since the enactment of the 
present tariff, the thing has assumed the propor- 
tions almost of a mania, the conditions are dif- 
ferent ; for a low range of duties on most raw 
materials and a high range of duties on manufac- 
tured articles likely to compete with those pro- 
duced in the country, constitute a condition 
eminently favourable—given a strong organiser 
and a recognition of the obvious advantages from 
the manufacturer’s point of view—to a concentra- 
tion of interests in the hands of a few men. A 
trust that enjoys no tariff favours is not necessarily 
—not even usually—an injury to the people. But 
a combination that has the Government for a 
partner, and the Custom House for an agency, starts 
well and is to be feared. Not the least striking 
feature about the recent trust developments in 
America is their all-embracing character. Nearly 
all manufacturers, from steel down to chewing gum 
and dolly pegs, have gone in for combination ; and, 
if the present ratio of increase continues, there 
will soon be not a single industry in all the coun- 
try that is not wholly or partially controlled by 
one group of men, or, what amounts to the 
same thing, by two or three groups, each with 
working agreements. Last year saw the forma- 
tion of no fewer than ninety of these trusts, 
with a capital of more than 1,000,000,000 dols., 
and others are being reported literally every day. 
To such a length has the movement developed 
that the country is becoming alarmed, and the 
very natural reactionary effect is seen in the de- 
spatches from the State capitals announcing the 
introduction of legislation intended to check it. 
The common law of the United States makes every 





combination that is in restraint of trade, and there- 





fore contrary to public policy, a crime. In addi. 
tion, there has been no end of particular statutes 
passed by State legislatures, and by the general 
Government, against trusts. But statutes, the de. 
cisions of the courts, and the efforts of the Federal 
Government itself, have all proved inadequate to 
check the tendency of capitalists to consolidate for 
the purpose of abolishing competition. But 4 
stronger law than the statute law, and one which 
cannot be evaded, has in the past doomed many of 
these bodies to dissolution. that law is the natural 
law of trade, and it seems probable that it wil] 
operate in the same manner with a considerable 
proportion of those more recently formed. At the 
same time, the country has to show more than one 
trust which has so far survived all the efforts made 
to kill it, and though the natural law of trade wil] 
prevail in the end against these, as well as against 
the more strongly organised of recent bodies, it 
seems probable, if precedent counts for anything 
that the trusts will have a good run for their 
money. 

We do not feel called upon to enumerate in 
detail the names and objects of the scores of com- 
bines which have of late come into existence. But 
there are several of direct, or indirect, interest to the 
engineering trade of this country, and these do 
merit a little attention at our hands. The most 
striking of all for magnitude is the National Steel 
Company, which is in reality a fusion of four huge 
concerns—the Carnegie Steel Company, the Federal 
Steel Company, the American Steel and Wire 
Company, and the American Tinplate Company ; 
and its capital will, it is said, amount to 
700,000,000 dols. The Carnegie Company we have 
all heard of as the largest individual interest of its 
class in the whole country, and so powerful as to 
be able to upset any combination towards which it 
might be inimical. The Tinplate Company was 
formed about three months back with a capital of 
50,000,000 dols., and represents 90 or 95 per cent. 
of all the tinplate works in the States. The Federal 
Steel Company has a capital of 200,000,000 dols., 
and forms another agglomeration of large iron 
and steel interests, which was to have united 
its forces with those of the Carnegie Company 
several months ago, but that the negotiations fell 
through because the terms then offered by the con- 
solidators were not sufficiently good. The American 
Steel and Wire Company was formed some years 
ago, but has recently enlarged its operations by 
absorbing practically all the establishments of its 
class which at first declined to join the family 
party. It has increased its capital to 90,000,000 
dols.; and instead of fighting the Federal Company, 
as was at first reported, the interests of the two 
have become identified. It will readily be under- 
stood that a consolidation of these four consolida- 
tions constitutes a force which can wield consider- 
able power in relation to the American consumer, 
and also, if it is so disposed, do much to foster the 
export trade, which has already grown to con- 
siderable dimensions. Another big scheme of com- 
bination is that represented by the New York Gas 
and Electric Light, Heat, and Power Company, 
organised by Mr. W. C. Whitney, and designed to 
acquire the control, within a very short time, of 
the electric transportation and lighting businesses 
in Greater New York. The title, it will be 
seen, comprehends gas, but it is announced 
on quasi-official authority that the use of this 
word in the company’s corporate designation 
has been “only to fortify itself in the franchises 
which it may acquire by purchase or otherwise. 
The Whitney Syndicate does not intend, we are 
told, to buy out the Edison and Westinghouse 
Companies—for the reason, it may be, that these 
two decline to be bought out. Even without 
them, the concern will be sufficiently powerful to 
be a serious menace to the helpless consumer. 
Its scope has been described by one of Mr. 
Whitney's representatives in these words : : 

‘“‘We will suppose that the electric system m 
Broadway is in operation. It has been demon- 
strated that the maximum demand for electricity 
for traction purposes extends over the hour and & 
half between 6.30 and 8 o'clock in the evening. 
In this short space of time an almost incredibly 
large number of persons returning from their wor 
down town take the various transportation a 
to the northern part of the city. During this 
hour and a half the plant of the company, 
which has a horse-power of 70,000, and a 
senting an investment of 10,000,000 dols., } 
taxed to its utmost, At other times it requires 
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, much smaller expenditure of energy; so, in 
order to equalise matters, and obviate the wear 
and tear incident to the slowing down or stoppage 
of the machinery, the company has determined 
that it will enter another field—that of supplying 
light, heat, and power. Of these new elements, 
light is by far he mostimportant, owing to its general 
use. Observation has shown that the demand for 
electric light begins in winter, for instance, about 
4o’clock in the afternoon, and increases rapidly until 
10, when the maximumis reached. This maximum 
demand remains stationary until 1 a.m. when it 
begins to decline. Thus it will be seen that the 
demand for electricity for light and for traction 
dovetail. It is a reasonable supposition that the 
company which takes advantage of the variance in 
these demands should profit by running the plant 
at its highest efficient capacity, and conserve the 
surplus power by storage batteries or other means. 
In fact, with the demand for rapid transportation 
from one end of the city to the other, and with 
crowds at one time of the day and none at the rest, 
it would not pay a company to attempt to fill all 
requirements, unless the surplus power could be 
disposed of. This the new company has decided 
to do.” 

The surplus power created in the. plant at East 
River and Ninety-sixth-street will be conserved in 
storage batteries and thence distributed to 21 subsi- 
diary stations in various parts of the city. From 
these stations light, heat, and power will be supplied 
for commercial purposes. The conduits which are 
being laid in Broadway, and other thoroughfares, 
will be utilised not only for the great feeder lines 
which will supply the subsidiary stations, but also 
for the distribution to consumers. At the power- 
house this current has a voltage of 6000, and at the 
stations this will be reduced to 550 volts. This 
sale of light, heat, and power—by-products of 
electric traction, as it were—will result, if we are 
to credit the gentleman responsible for the above, 
in a reduction of as much as 30 per cent. in the 
prices to consumers.. If the syndicate uses its 
powers towards this end, it will prove a benefactor 
to the people of New York. It is ominous, how- 
ever, that the people of New York are rather 
dubious of the undue protestations on this point, 
and anyway it would be the part of wisdom to 
await developments and not to accept the statement 
too literally. Up and down the country syndicates 
have also been busy of late in the acquisition of 
gas lighting interests in townships, and one body is 
credited with having secured control of all the 
street lighting companies east of the Mississippi—-a 
large order, even for America, which is accustomed 
to big things. Such a thing would be utterly 
impossible on this side of the Atlantic, be- 
cause much of the street lighting interest is in 
the hands of local authorities. Among the other 
combines to which we may allude in passing, in 
illustration of the activity now being displayed in 
these formations just now, are the Union Gas 
Company, capital 60,000,000 dols., formed to unite 
several illuminating and natural gas and electric 
lighting companies in Central and Southern Indiana 
and Ohio ; and the Rubber Goods Manufacturing 
Company, capital 30,000,000 dols., to include most 
of the companies engaged in the manufacture of 
rubber articles of all sorts, except boots, shoes, 
and hard goods, which are already handled by the 
United States Rubber Company, a. corporation 
that has given its sanction to and entered into a 
working agreement with the new concern. The 
United States Cast-Iron Pipe and Foundry Com- 
pany is another interesting formation whose scope 
is sufficiently indicated by its title. 

_In theory, there is much to be said for combina- 
tion, The idea is commendable, in fact, so long 
as there is no attempt to create a monopoly with 
power to dictate prices of products or commo- 
dities. The tendency now for a quarter of a 
century has been towards lower prices, and 
the margin or profit in nearly all lines of 
business is so small that it becomes necessary to 
manufacture or trade on a very much larger scale 
than formerly in order to realise anything like the 
returns heretofore obtained. In actual practice, 
however, it seems impossible to avoid running to 
the other extreme, where circumstances, as in 
America, are favourable. Further, it is difficult 
> avoid over-capitalisation. Naturally each in- 
dividual or corporate owner of a plant appraises 

18 property at a very extravagant figure on 
putting it into the combination. The promoters 
exact fancy prices-for their services in bringing 





about the ‘‘ deal.” It becomes necessary to add a 
large amount for working capital, and in fixing upon 
the amount of stock to be issued, vendors allot them- 
selves more than the actual valuation owing to the 
uncertainity of the price which they will be able to 
realise for these shares in the market. Again, it 
frequently happens that plants are covered with 
mortgages, which the trust is compelled to assume. 
The difficulty of earning dividends upon this ex- 
panded capitalisation is a source of great weakness 
from the start, and as the poorer or less advan- 
tageously situated plants are usually closed down 
in order to restrict production and make it possible 
to regulate the prices, the average trust is handi- 
capped with a large quantity of this “‘ dead wood.” 
At the same time, it often happens that the most 
effective competitors in a given line of business de- 
cline to enter the combination, the weaker ones, and 
those with obsolete machinery, naturally being the 
first to embrace the opportunity to sell out by 
entering the combination. This remark does not 
apply to the great steel confederation to which we 
have referred, but it does undoubtedly apply to 
many of the other combines reported, and for this 
reason we may suppose that they will ultimately 
come to grief. A greedy trust has within itself the 
elements destined to cause its dissolution. It is 
only a question of time, and the length of its 
career can be measured by the skill of the manager 
and the amount of premium which it indirectly 
offers to a new competitor. We have had ample 
illustration of the operation of this law, and in it 
there is comfort for the public and for independent 
enterprise. 








THE INCANDESCENCE OF REFRACO- 
TORY ELECTROLYTES. 

Since the reading of Mr. James Swinburne’s 
paper at the Society of Arts on February 8 last, 
the question of how far Professor Nernst’s brilliant 
invention has been anticipated, by neglected or 
abortive discoveries, has become a question of the 
utmostinterest. In this connection Paul Jabloch- 
koff's half-forgotten ‘‘kaolin-candle” lamp seems 
to have been conjured up as a startling and hardly 
credible spectre. It is nothing less than astonish- 
ing, however, that a whole host of the most emi- 
nent experts should have utterly overlooked so 
plain a record as that of Paul Jablochkoff’s Patent 
Specification, No. 1996, of 1877. Quite a new light 
can be thrown on the rather obscure career of the 
abortive kaolin-candle lamp by studying the meri- 
torious labours of its inventor, and by learning how 
and why he believed in it, and persisted in con- 
sidering it practically one invention with his better 
known so-called carbon-candle arc lamp. 

From the time of Humphrey Davy’s epoch- 
making discoveries, early in the present century, 
the electric arc became, and long remained, a mere 
popular laboratory experiment. It was in 1810 
that Davy exhibited before members of the Royal 
Institution the phenomenon of the electric ‘‘ arch 
of light ” discovered by him when two contiguous 
charcoal electrodes were disunited and maintained 
a short distance apart. Léon Foucault, thirty-four 
years after, substituted hard gas-coke for the soft 
friable charcoal previously used. It had been 
correctly acon by Matteucci in 1850 that the 
electric arc was a phenomenon of conduction, and 
not of disruption. 

A good deal of inventive activity followed, but 
reference need only be made for our present pur- 

ose to the discoveries of Professor Le Roux, of 
aris, because these formed the basis of those 
ideas of Jablochkoff which enabled him to be so 
wonderfully the forerunner of Professor Nernst. 
Le Roux has recorded several most significant ob- 
servations which can be found in the account. of 
his experiments published in the Comptes Rendus, 
vol. lxvi., 1868. He noticed that an interrupted 


and extinguished ‘‘arc” could be relighted at, 


will by renewing the electric current within the 
fraction of a second during which the atmosphere 
within the air gap remained sufficiently heated ; he 
also observed (a fact of still more importance) that 
if a rod of magnesia were placed contiguous to the 
carbons bridging the gap from one carbon elec- 
trode to the other, then such refractory substance 
(a non-conductor when cold) appeared to become 
an active conductor as soon as it got highly heated. 
By the aid of the view through a smoked glass he 
observed how the ‘‘ arc” disappeared as the refrac- 
tory substance grew hotter and began to glow, thus 
becoming a conducting bridge shunting the electric 





current. He suspected electro-chemical decom- 

sition and vaporisation of the refractory electro- 
yte, and he considered that an increase of light 
could be gained by the electro-heating of lime or 
magnesia. 

Du Moncel drew a distinct contrast between low 
resistance bodies, that is to say, good metallic con- 
ductors, and high resistance bodies, that is to say, 
the more refractory electrolytes commonly regarded 
as non-conductors or insulators ; when respectively 
heated and cooled, their actions are diametrically 
opposite, for the latter become better conductors 
when heated, whilst the former increase in resist- 
ance when heated, and vice versé when cooled. 

Suddenly the evolution of the dynamo out of the 
magneto-electric machine brought electric lighting 
within the range of possibility. The fact that fine 
platinum wire could be heated to incandescence, 
either by an electric current or by the Bunsen gas 
jet, rather led inventors astray than helped them 
on in the path of progress. When theoretical 
knowledge had advanced to this stage, Paul Jab- 
lochkoff began to work in all branches of the 
electric power and light problems of the period. 
Then the chief difficulties of inventors were owing 
to the want of electrical measurements and stan- 
dards suitable to the requirements of extensive 
lighting and power installations. Jablochkoff’s 
name now remains in public memory only in con- 
nection with an abandoned system of ‘‘ carbon- 
candle ” arc lamp. 

Some slight apology seems due to the shade of 
of Paul Jablochkoff in yielding to the common 
parlance by using the terms ‘‘ carbon-candle” and 
‘*kaolin-candle” as above given. In his mind the 
actual ** candle,” or colombin, was identical in 
function and in substance in both cases; in his 
larger lamp it seemed necessary to provide con- 
sumable conducting terminals for the supply of 
current to the consumable colombin, whilst in his 
smaller lamp he ventured to provide permanent 
metallic terminals because its colombin, or candle, 
was consumed so slowly as to be practically per- 
manent. 

The range of substances experimented upon by 
Jablochkoff was as extensive as then ible. He 
even showed that his theory hai piod with 
regard to glass. The specifications of his patents 
mention ‘‘kaolin,” or other refractory substance, 
but at all the earliest installations of his so-called 
arc lamps, ‘‘ porcelain” from Sévres was used ; it 
was owing to this fact that the ‘‘candle” proper 
was termed a colombin. Now, true porcelain must 
be considered a weakened and more fusible sub- 
stance than pure kaolin; perhaps it was a pity 
that he did not employ a harder ‘‘ stoneware ” com- 
pound of the superior class such as Wedgewood 
ware, at least as far as the prospects of his smaller 
lamp were concerned. However, soon after the 
first successful installations at Paris, various im- 
proved compounds and lime cements were sub- 
stituted for actual porcelain, but the term colombin 
was retained. Eventually a compound of two- 
thirds plaster-of-Paris and one-third sulphate of 
baryta was preferred to any compound of kaolin. 

Jablochkoff’s main inventions were patented in 
England in 1876 and 1877, the small kaolin-candle 
lamp being figured and explained in full detail in 
the Patent Specification, No. 1996, of 1877, from 
which our illustration, Fig. 1, page 286, is copied. 
The representation is, of course, mainly diagram- 
matic, but the represented length of the kaolin- 
candle held horizontally between the two metallic 
terminals approximately gives the scale of the 
actual article, which was privately experimented 
with and exhibited in London before the sealing 
of his patent above referred to. However, no in- 
me of this system was ever effected in Eng- 
land. 

During the first week of May, 1879, there was 
held in the Albert Hall a very transient, but very 
notable, exhibition of electric lighting appliances 
and apparatus under the auspices of the Society of 
Telegraphic Engineers. This was within the period 
of the famous gas shareholders’ panic, when a strong 
belief was springing up in the prospects of the 
Swan and the Edison glow lamps. This exhibition 
was remarkable in all kinds of ways; everything 
was done in a hurry and amidst great confusion ; 
there was no rere ePrrorrone. ven e, 
or programme ; the leading firms prepa their 
extibite and then seemed afraid to work them 
before the public. The general public were dazzled 
with fitfully fluttering arc lamps; they heard the 
hum of the dynamos driven by rather unsuitable 
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descriptions of agricultural engines ; and they were 
rather disappointed at not seeing Edison’s lamp in 
its expected glory. Disconsolate gas shareholders 
had their spirits rather revived by the general view 
of things, but especially by Mr. W. H. Preece’s 
inaugural address, which began in his lightest and 
happiest manner with a reference to the sun as the 
glorious and greatest source of light, and which 
proceeded (so it was popularly supposed or mis- 
understood) to cast an utter damper upon any 
reasonable prospect of economically successful 
electric lighting. At this singular exhibition, how- 
ever, Jablochkoff’s small ‘‘ kaolin-candle” lamp 
was exhibited mostly in the cold unlighted state, 
but one evening, or part of one evening at least, 
the visitors had the privilege of seeing it lighted up. 
Anyone who saw much of this very ephemeral ex- 
hibition, will readily understand that any small ex- 
hibit might attract but little attention. Most of 
the time there was no one in attendance to explain 
what the un-illuminated kaolin-candle lamp signi- 
fied. Probably the only exhibit making a good 
show before the visitors was that of Messrs. 
Siemens, and even that was reported to have expe- 
rienced great trouble, if not an initial failure. 

The name of Jablochkoff came to the front con- 
spicuously 20 years ago; after a decade the pre- 
eminence of his so-called arc lamp subsided, and his 
fame now remains in scientific or professional 
memory only in connection with an abandoned 
system, unfairly regarded as a mere curious and 
original variation of the other competing systems of 
real arc lamps. Though diverse opinions prevailed 
many experts testified to the signal advantages of 
the Jablochkoff system, but it suffered from finan- 
cial troubles in connection with its exploitation and 
the impossibility of relighting an extinguished but 
half-consumed candle. Now, when carbons are 
better made than formerly, there would be less ob- 
jection to this disadvantage, considering what a 
good substitute Jablochkoff designed for automatic 
relighting. It will be curious, indeed, yet not im- 
possible that Professor Nernst, by improving and 
reviving one form of Jablochkoff lamp may help in 
resuscitating the other form also. 

When electricians and the public agreed to con- 
clude that the judgment of experience was adverse 
to a system which failed to survive, and when they 
had likewise agreed in appreciating the Swan- 
Edison glow lamp, it seems easy to understand why 
the poor inventor failed to get credit for his other 
form of lamp. The inventor’s final improvement 
in the so-called arc lamp suggests a continued belief 
in the underlying yee which linked the two 
into one substantial ‘‘ invention,” developed only 
in different directions, though advanced and 
meg it is true, bit by bit and step by step, 
rom 1876 onwards. It is a curious fact that 
Jablochkoff ultimately much improved his well- 
known lamp by the electro-deposition of a thin 
copper film upon the twin carbons. The late W. 
H. Walenn aided and encouraged this project, 
which was not without some expectations of intro- 
ducing an intermediate-sized lamp, together with 
an improved colombin, a lower and more uniform 
resistance, and a prolonged life to the whole com- 
bination. 

The Société Générale d’Electricité of Paris super- 
intended all the earlier electrical installations of 
the Jablochkoff system in England, such as at 
Billingsgate Market, the Thames Embankment, 
and the Holborn Viaduct, 1878-9. A London 
syndicate subsequently took over the business, and 
afterwards floated the limited liability company 
which went into liquidation ; these latter parties 
seem only to have promoted arc-light installations. 
However, in Paris a brave but ineffectual attempt 
of some kind was made as late as 1881 to introduce 
the small incandescence lamp. Our illustration, 
Fig. 2, which appeared in our issue of October 14, 
1881, represents something of a probable deve- 
lopment, when contrasted with Fig. 1. The ter- 
minals + gs to hold the candle differently, and 
the candle itself appears much greater in depth, 
although similar in length In the first instance, 
the substance of the candle was certainly porcelain, 
or some similar kaolin compound in the form of a 
rod or tube ; in the second instance, the compound 
may have been the same, but more in the form of 
a flat thin plate, or it may have been some different 
compound, such as had meanwhile been substituted 
for kaolin in the carbon candles. In both cases the 
ignition was effected by the employment of a ‘‘con- 
ducting match,”. of which full jetails are wanting, 
but as to the nature of which there can be no doubt. 





The conducting match was a carbonaceous mixture 
(misreported to have been lead) so arranged that it 
heated the ‘‘ ¢andle” by reason of the arc resulting 
from its giving way when the current was turned 
on. It was Jablochkoff’s theoretical explanation 
of the electric arc that where one electric spark 
travels, there a path is prepared whereby a succes- 
sion of sparks can find their way ; if a non-conduct- 
ing refractory body be interposed, then all points 
touched by the sparks become conductors until the 
whole body becomes heated throughout and itself 
an active conductor. 

In Fig. 1 an induction coil is shown below the 
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lamp. In our day it would be called a transformer. 
Such apparatus was applied, one to each lamp, or 
one to several lamps, in series. A number of in- 
duction coils would be placed in series on a main 
circuit. 

Now, as to Professor Nernst’s new lamp. Our 
third figure is the illustration as given in his Speci- 
fication No. 19,424, 1897 : 

‘““B +, B-— indicate binding posts being con- 
nected with any source of electricity setting up a 
pressure of, for instance, 100 — 200 volts between 
them. S +, S — are two elastic strips of metal of 





suitable section. I is a small cylinder made of mag- 
nesia, or any other suitable dry electrolyte, which 
itself forms the incandescent body of the lamp and 
the conductor between S +,S —. Preferably cy- 
linder I is not enclosed in an air-tight globe, but is 
open to the air, but this is not essential. 

‘* The operation of this lamp is as follows : 

‘‘When the pressure is set up in the binding 
posts, no current can pass through I, because when 
cold its resistance is equal to many thousands of 
ohms. 

‘*But as soon as the temperature of I is sufii- 
ciently raised, for instance, by applying @ powerful 
gas flame F for a few seconds, the conductivity of 
lis raised, and consequently a current is set up 
which immediately takes upon itself the function of 
the flame, and continues supplying the amount of 
heat which is being dissipated by radiation. There. 
fore, the flame can be withdrawn, and the lamp 
will continue to glow like any ordinary electric 
glow-lamp.” 

Here the substitution of the ‘‘ powerful gas 
flame F” for Jablochkoff’s conducting match is the 
only apparent novelty. However, the inventor 
mentions that he has found the oxides of zir- 
conium and of rare earths to be specially well 
adapted, like the oxide of magnesium, for the use 
indicated. 

The advantages gained by the use of dry electro- 
lytes instead of ordinary conductors for the fila- 
ments of glow lamps, are said to be twofold. 
‘* Firstly, a considerably higher efficiency is ob- 
tained, because these bodies emit more light for an 
equal consumption of energy than any known fila- 
ment, ranging in fact very much nearer the are 
lamp in this respect than the ordinary glow lamp, 
and in some cases even surpassing it. 

‘* Secondly, the specific resistance of these bodies 
varies so much with the temperature that, within 
practical limits, a filament of any dimensions can be 
used at any desired absolute resistance, and conse- 
quently my lamps can be burned at much higher 
voltages than ordinary glow lamps, thus causing a 
considerable reduction of copper section in the con- 


ductors.” 

Two other specifications have been published 
showing how Nernst has further developed his 
invention. No. 23,470, of 1897, is mainly concerned 
with the details of methods for establishing the 
initial incandescence by the employment of electro- 
heated platinum coils. No. 6135, of 1898, treats of 
the chemical composition and the admixtures of 
the refractory metallic oxides which are to be used 
as radiant incandescence conductors in lieu of such 
substances as have been previously employed. 

In this last matter Nernst has the great advan- 
tage of being first in the field, and is thus enabled to 
draw upon all the accumulated experience of Dr. 
Welsbach, and his followers and rivals. However, 
there will still remain some doubt about the light- 
emitting values of these electrolytic substances and 
compounds until it is scientifically determined what 
is the respective temperature of each substance at 
its best incandescent but non-wasting state, and 
what is the measure of its electrical resistance 
thereat. In view of purely fanciful theories about 
the temperatures of gas-heated incandescent bodies, 
common-sense inclines one to believe that any non- 
wasting refractory body would glow as brightly as 
any other non-wasting body at the same high 
temperature. 

The automatic (platinum coil) heater of the 
second patent will reintroduce great expense as 
against the cheapness promised by the first patent. 
Many people, moreover, will be inclined to alarm 
rather than satisfaction at the prospect of high 
voltages for purely domestic installations. 

Altogether Professor Nernst’s invention should 
be looked upon as still in the experimental stage. 
The very fact that its promoters disclose such a 
varied and extensive prospect of revolutionising the 
electric lighting business should give food for 
thought. The chances of such a new departure 
need not at present alarm any vested interests in 
the trade. Perhaps the first and keenest competi- 
tion of the new lamp will be with the outdoor are 


lamp. 








THE BALANCE-SHEET OF BRITISH 
' SHIPPING. 

Ir is not long since we reviewed at length the 
shipbuilding operations of the past year, indicating 
that the output was unprecedently large ; but we 
then pointed out that much of it was for foreign 
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nations, and a large proportion of the remainder 
was required to make up the ordinary waste of the 
year. A return issued by Lloyd’s this week enables 
the actual state of the case for Britain to be deter- 
mined, and at the first glance a net addition of 
909,293 tons seems very satisfactory, as it is arrived 
at by the increase of 415,108 tons of steamers, and 
the decrease of 205,815 tons in sailingships. This, 
however, represents probably only the natural 
growth in the world’s carrying trade. The unsatis- 
factory part is that the addition to the carrying 
power of the fleets of foreign nations shows an in- 
crease out of all proportion to that of the British 
merchant navy. We are in this connection not 
concerned with the tonnage built in Britain for 
foreign owners, but only with the transactions 
recorded in the balance-sheet of British shipping, 
and particularly with the sales to foreigners of ae 
already in existence and with purchases from the 
foreigner. 

We bought 44 steamers of 62,307 tons, and sold 
260 steamers of 434,725 tons. This latter is quite 
double the average of preceding years, part of it 
being due to United States demands consequent 
upon the war. The net result is ‘an increase of 
372,418 tons of steamers in foreign fleets, apart 
altogether from new construction. It is probable 
that these vessels are not our most efficient carriers, 
but they nevertheless represent a more extensive 
competition, and an increase in the maritime influ- 
ence of foreign countries. Again, we bought from 
abroad 16 sailing vessels of 2257 tons, and sold 220 
vessels of 153,783 tons—a net addition to foreign 
owners, apart again from new construction, here or 
elsewhere, of 151,526 tons. Now if we take each 
British steam ton as equal to four foreign sailing 
tons, we find that we have disposed to foreign 
competitors of shipping equal to over 400,000 tons 
of steam shipping, whereas our own increase has 
only been 209,293 tons. Even if allowance were 
made for the probable differences in efficiency be- 
tween the old vessels sold to the foreigner and the 
new vessels built for Britain, the foreign net increase 
in carrying power seems on a balance greater 
than the British addition. This is placed beyond 
a doubt when we add to this tonnage bought from 
Britain the new merchant tonnage built in Britain 
—about 320,000 tons —and the tonnage con- 
structed abroad—525,000 tons. Part of this new 
tonnage was to make up waste ; but there can be 
no doubt that a large proportion of it is entirely 
new carrying capacity, and, even with our new con- 
struction included, our net increase is only 209,293 
tons. 

There is little use trying to find excuse for this 
lessening of British dominance on the ocean high- 
ways of commerce. Legislation may have, in some 
measure, handicapped our shipowners. It is but 
the price we pay for advancing civilisation, and one 
can only hope that marine engineering practice 
will continue to enable the shipowner to make ends 
meet by insuring increased economies in working 
steamers. But apart altogether from such influences 
at work in this country, the other nations of the 
earth must move step by step into line with us. 
We are the forerunners, but without exclusive 
rights—a fact too often forgotten ; and while vigil- 
ance and all that makes for advancement will 
enable us to keep the lead, it can only be for a time. 
The countries which press forward in all branches 
of industrial competition also stand well in ship- 
ping. Germany had built for her in this country last 
year 37,045 tons ; she built herself 168,405 tons, 
and bought from Britain alone 74,812 tons, which 
makes the substantial gross increase of 280,000 tons. 
The United States do not patronise us much for 
new ships, and it may be that last year’s purchases 
were abnormal owing to the war—they made up 
118,957 tons; but they built 240,900 tons, of 
which, however, 67,650 tons were warships. And 
so with other countries, Norway having bought 
109,885 tons of British tonnage, Italy 66,438 tons, 
Sweden 47,173 tons, France 26,706 tons, Austria- 
Hungary 22,336 tons, Japan 19,992 tons, in addition 
to 30,191 tons of new ships built in this country. 

But while we thus find foreign merchant navies 
Progressing, it is satisfactory to know that our 
fleet is steadily being kept up to date. On that 
must depend the maintenance of our position as 
the forerunner. Thus we find that our total fleet is 


now made up as follows : 
Tons. 
8,835 steam vessels of ... 
11,567 sailing ,, ; 73502 B43 
20, 402 13,368,853 





In 1898 1,011,233 tons of new steamers and 18,067 
tons of new sailing ships were built—about 8 per 
cent. of the total, but in previous years the average 
of new ships added was over 750,000 tons, so that 
in view of the waste and sales of old vessels, it will 
be recognised that the fleet, embraced by Lloyd’s 
Register, includes comparatively few ships of over 
ten years of age. This modernity means not only 
superior material, if not also better construction, 
but also economical machinery and large carrying 
capacity. Thus we find that if vessels under 200 
tons are excluded in order to avoid diminution 
caused by yachts, trawlers, &c., the average size 
of steam vessels registered by Lloyd’s has steadily 
increased from 1971 tons in 1890 to 2634 tons in 
1898 ; but sailing ships do not show a correspond- 
ingly continuous increase. 

Confining ourselves now to the figures for the 
United Kingdom we find that the net increase of 
steamers is 245, of 415,108 tons. This is the 
largest augmentation since 1892. In 1889 the 
addition was 615,752 tons, although in the past 
year the total of new steam ships built was 180,000 
tons more, and of sailing ships 92,000 tons more 
than in 1889. The difference in the net result is 
due entirely by the larger number of sales to 
foreigners. The new steamers added numbered 
646 of 1,011,233 tons, the largest total for many 
years, and nearly 300,000 tons above the average. 
Purchases, transfers from the colonies, and other 
additions, make the total up to 1,111,768 tons ; but 
696,660 tons have been removed from the register. 
Steamers lost, broken up, &c., are rather more 
numerous than usual, due to more old vessels 
being broken up rather than to other causes ; the 
total being 195 vessels of 227,142 tons. The sales 
to foreigners we have already referred to. The 
transfers to the colonies about balance the steamers 

ot from the colonies. As to sailing ships, there 
is on the United Kingdom balance-sheet a decrease 
of 344 vessels of 205,815 tons. This has been 
steadily growing since 1893, when a net increase of 
119,679 tons the year previous was converted into a 
decrease of 28,568 tons. On the eleven years’ ship- 
ping operations there has been a net decrease of 
808,628 tons, while at the same time the steam 
tonnage has increased 4,319,982 tons, and it may 
be taken that 400,000 tons of steamers disposed of 
in various ways have, in the same period, been re- 
placed by new vessels. 





NOTES. 


ACETYLENE GENERATORS. 

THE report of the Society of Arts Committee on 
acetylene generators has now been published, and 
is a document worthy of careful study by all 
interested in the utilisation of this powerful light- 
ing agent. The appointment of the committee 
originated in a proposal to hold an exhibition of 
generators at the Imperial Institute. The autho- 
rities of the latter, however, justly sceptical as to 
the safety of many of the crude arrangements 
brought forward, refused to admit any apparatus 
unless it had been certified as safe by a committee 
of experts appointed by the Society of Arts. 
Though primarily the tests made by this committee 
had relation solely to the safety of the generators 
entrusted to them, advantage was taken of the 
opportunity thus afforded to make careful tests 
oF the efficiency of the different types submitted. 
The best results were obtained with a non-auto- 
matic generator, which gave an output of 5 cubic 
feet of gas per pound of carbide. Three automatic 
generators gave a return of as much as 4.5 
cubic feet per pound, and one as low as 3.55 
cubic feet per pound of calcium carbide charged. 
Ultimately, the committee concluded that with 
suitable generators acetylene lighting is as free 
from danger as any other form of artificial lighting, 
but the generators should not be placed in a 
house, unless skilled attention is available. The 
portable generators used to supply cycle lamps, 
carriage lamps, and the like, though holding only 
small charges, require, they consider, great care in 
their manipulation. A most valuable addition to 
the committee’s report is an appendix by Professor 
V. B. Lewes, in which he deals in detail with the 
objections to the different types of generator. 
These may be broadly divided into three classes, 
viz.: (1) Those in which water is allowed to 
drop on to the charge of carbide; (2) Those 
in which the water rises into contact with the 
carbide from below; (3) Those in which the 
carbide is dropped or plunged into an excess 





of water. With the first type, very high tem- 
peratures are reached in certain portions of the 
charge, as much as 700 deg. Cent. being noted in 
certain cases. This high temperature leads to the 
condensation of acetylene to benzene and to tarry 
products, which ruin the burner. Further, unless 
the water supply is in excess, the decomposi- 
tion of the carbide is imperfect, and the resi- 
due, when turned into the drains, may thus 
become a source of danger. Stopping the supply 
of water is unfortunately insufficient to imme- 
diately stop the generation of the which 
continues for some time after. With the second 
type of generator certain specimens gave equally 
high rises of temperature, involving the same 
objections. All those in which the water is driven 
back from the carbide to regulate the action suffer 
from. this drawback, but others in which the water 
is never checked work well, but a holder is then 
necessary to store any excess of gas. In the third 
type all overheating is absent, and there being a 
large excess of water the acetylene is chasenaly 
washed before passing to the burners. On the other 
hand, owing to the solubility of acetylene in water, 
the efficiency is low, not more than 4.2 cubic feet 
of gas per pound of carbide being generally ob- 
tainable. 


An ELectricaAL EXHIBITION IN BRUSSELS. 


The Belgian Society of Electricians is now en- 
gaged in organising an Electrical Exhibition to be 
eld at Brussels next June, in the Central Tele- 
phone Building, Rue de la Paille. The scope of 
this Exhibition is a small one, as it is intended to 
illustrate only the domestic applications of elec- 
tricity, but it promises to be one of great interest. 
The contents will be divided into two sections, and 
fourteen classes. The first section comprises four 
classes as follow: 1. Lighting: lamps, fittings, 
wiring, cables, switchboards, meters, &c., all 
adapted for house supply. 2. Electric heating : 
radiators, toilet appliances, ironing, and cooking. 
3. Power: motors for driving sewing machines, 
fans, &c., lifts. 4. Batteries and accumulators, 
including every variety of primary and secondary 
cells. e second section includes ten classes. 
5. Telephones and telegraphs, especially adapted for 
private service. 6. Safety and i apparatus : 
such as fire alarms, bells, annunciators, watch- 
men’s counters, automatic indicators. 7. Clocks, 
chronographs, and other similar instruments. 
8. Hygiene: electric pasteurisers, production of 
ozone, electric disinfection of houses. 9. Medical 
Electricity : electropathy, &c. 10. Miscellaneous, 
such as lightning conductors, luminous signs, the 
seasoning of wines and alcohols electrically. 
11. Music: electric recording apparatus for com- 
em electrically operated musical instruments, 

lis, metronomes, &. 12. Electric locks and 
other safety devices. 13. Electric toys and jewellery. 
14. The combination of furniture and decoration 
with electrical appliances. No generators will be 
admitted for exhibition, but current will be sup- 
plied gratuitously to all exhibitors. A charge for 
space will be made, varying according to the loca- 
tion allotted, and whether isolated or grouped. 
Further information respecting this very interesting 
exhibition can be obtained by application to the 
Secretary of the Executive Committee, 18, Rue 
Melsens, Brussels. 


SEAMEN AND THE Empioyers’ Liasiniry Act. 


We observe that Mr. Havelock Wilson’s 
— amendment and extension of the Employers’ 

iability Act in favour of seamen met with but 
little sympathy in the House of Commons. A 
study of the speeches made by various members 
during the debate, which are reported in the 
Times of February 22, reveals the fact that while 
there is not likely to be any serious opposition to 
an Act which might afford to the floating population 
a further immunity from the perils of the sea, the 
amendment or extension of the Employers’ Liability 
Act, or, indeed, of the Workmen’s Compensation 
Act for that purpose, is looked upon with disfavour. 
The Home a os aad in particular, appeared to 
ys i the motion entirely on this ground, and 
although he made no definite promise on behalf 
of the Government that the matter should re- 
ceive attention, his assurance that ‘‘They were 
as ready as the honourable gentleman to believe 
that the time would come, and he hoped before 
very long ,;when seamen — have extended to 
them similar provisions to those which had been 


pro- 
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extended to other persons employed in dangerous 
industries in this country,” may serve to console 
Mr. Wilson and hissupporters. It would obviously 
be impossible to effect any useful alteration in the 
law by a mere declaration that either of these Acts 
should apply to seamen as a whole. Drafted and 
introduced in Parliament for the benefit of work- 
men who derive their livelihood from terrestrial 
industries, it is not to be supposed that they could 
be applied to the mercantile marine without many 
alterations which would completely change their 
character. Legislation of this kind will be of 
almost world-wide application. The frontier of the 
British Empire-—to use Mr. Balfour’s happy illus- 
tration—extends to every bay and creek wherein 
a ship flying the British flag is able to ride at 
anchor, and those ships are to be found in every 
quarter from the tepid seas of the equatorial regions 
to the icy confines of both hemispheres. It would 
be strange, indeed, if the statute passed to meet 
what may be termed domestic needs, should meet 
with unqualified success in its world-wide applica- 
tion. If, indeed, the so-called British ship was 
always officered and manned by gr pet | 
sailors the difficulties in applying these Acts woul 
be less formidable, but no Act upon which inter- 
national questions might arise could possibly serve 
any useful purpose, unless its provisions were sub- 
jected to a prolonged investigation at the hands of 
a Parliamentary Commission. Again, if the recent 
Workmen’s Compensation Act has been the seed 
of a fruitful harvest to those whose business 
lies in the direction of Bedford-row and the 
Temple, its Imperial extension would probably 
be followed by many years of plenty. It 
was pointed out by more than one member in 
the course of the debate, that the injured seaman 
is not at all badly off on board ship. He suffers 
no diminution of wages, and is provided with 
medical necessaries, although these are sometimes 
of a somewhat primitive nature. Moreover it can- 
not be said that the Legislature has neglected to 
take reasonable precautions for his safety. A 
Government official has to be satisfied that every 
ship leaving port is reasonably fit for sea—a limit 
is placed upon the amount of cargo which may be 
carried—while a certificate has to a obtained that 
the accommodation for the sailors is in accordance 
with the Act of Parliament. Having regard to the 
present state of the law, it is submitted that the 
seamen can afford to wait until such time as Par- 
liament may be able to pass an Act so framed as to 
render easy of solution the many complex problems 
to which any seaward extension of the principles 
enunciated in the Workmen’s Compensation Act 
must of necessity give rise. 








THE LATE MR. HARRY ALLEN. 

Ir is with much regret we record the death on 
Thursday, the 23rd ult., after but a few days’ illness, 
of Mr. Harry Allen, the Chairman of Messrs. Bessemer 
and Co., Limited, of Sheffield. Mr, Harry Allen, who 
was the second son of the late Mr. W. D, Allen, and 
the nephew of the late Sir Henry Bessemer, was born 
in 1853 at Kentish Town, and was educated first at 
Milk-street School and subsequently at Cheltenham 
College. The late Mr. W. D. Allen was associated 
with Sir Henry Bessemer almost from the first in the 
commercial developments of the Bessemer process, 
and, it being intended that Mr. Harry Allen should 
also follow the profession of steelmaking, he was, 
on leaving college, in the first place apprenticed to 
Mr. Edward Riley, the well-known analytical chemist, 
while later on he went to the works of Messrs. Gallo- 
way, Limited, of Manchester, where he not only deve- 
loped his acquaintance with practical chemistry, but 
gained his training as a mechanical engineer. 

Subsequently he became associated with his father 
and his elder brother, Mr. Charles Allen, in the 
management of the firm of Bessemer and Co., of Shef- 
field, and eventually, on his father’s death, became 
chairman of the board of directors, a position in which 
his thorough practical knowledge of steelmaking, his 
sound judgment, and untiriag attention to business 
details, were of great value. 

At the time of his death, which was due to pneu- 
monia following influenza, Mr. Harry Allen was the 
senior Warden of the Cutlers’ Company, and he 
would have been the next Master Cutler. He was 
married only a year ago to Miss Grace Loveless, of 
Blackheath, and just before his seizure by his fatal 
illness, be had arranged to take a holiday with Mrs. 
Allen in the South of France. Mr. Allen was buried 
on Saturday last at Ecclesall, near Sheffield, the very 
large attendance at the funeral indicating the high 
respect and esteem in which he was held by all classes 
at Sheffield. 





LAUNCHES AND TRIAL TRIPS. 


Tux s.s. Woodford, built by Messrs. er and Son, 
of Stockton-on-Tees, to the order of the Britain Steam- 
ship Company, London, made her trial trip in the Tees 
Bay on the 23rd ult. The vessel has the builders’ patent 
trunk, full p, bridge, and topgallant forecastle, and 
will carry about 4500 tons deadweight on Lloyd’s free- 
board, on a light draught of water. The saloon and 
cabins for the captain and officers are fitted in the poop, 
the engineers’ accommodation being arranged in iron 
houses on the bridge deck amidships. The vessel is pro- 
vided with a set of triple-expansion engines by Messrs. 
Blair and Co., Limited, of about 1100 effective horse- 
power, steam being supplied from two large steel boilers 
working at 160 lb. pressure. The vessel is the tenth 
built by Messrs. Ropner and Son for the same owners. 
The trial trip was quite satisfactory in every way. 





On February 23 Messrs. William Gray and Co., | bread 


Limited, sent to sea for her trial trip the s.s. Pendeen, 
which is the fifth vessel they have built and engined to 
the order of Mr. R. B. Chellew, of Truro. She is a steel 
screw steamer, her dimensions being: Length over all, 
300 ft. ; breadth. 42 ft.; and depth, 21 ft. 9 in. Her 
engines have been supplied from the Central Marine 
Engine Works of the firm, and are of the triple-expansion 
type, having cylinders 214 in., 35 in., and 58 in. in dia- 
meter, with a piston stroke of 39 in., steam being — 
by two large steel boilers working at a pressure of 160 Ib 
per square inch. A very satisfactory run was made. 


The s.s. Silesia, which has been built by Messrs. Wig- 
ham Richardson and Co., at their Neptune Works, New- 
castle-on-Tyne, for the Austrian Lloyds Steam Naviga- 
tion Company, Trieste, having very successfully com- 
— her trials, sailed on the 24th ult. from the Tyne 
or Venice. She is a steel steamer built to take the 
highest class at Lloyd’s, and is 400 ft. in length by 49 ft. 
beam. The propelling machinery, which has also been 
constructed by Messrs. Wigham Richardson and Co., is 
of the quadruple-expansion type, balanced on the Yarrow, 
Schlick, and Tweedy system. 





The Pomone, cruiser, built at Sheerness Dockyard and 
engined by Messrs. John Penn and Sons, underwent 
her four hours’ forced-draught trial on Saturday, Feb- 
ruary 25, with successful results. The details were as 
follow: Pressure of steam in boilers, 251.9 lb. ; air pres- 
sure, 2.83 in. ; vacuum 23,4 in. starboard, 23.5 in. port; 
revolutions, 219.6 starboard, 221.7 port ; indicated horse- 
power, 3747.7 starboard, 3592.4 port; total, 7340.1; 
speed, 20.8 knots. Her engines were required to indicate 
7000 horse-power. The Pomone was in charge of Com. 
G. C. A. Marescaux. The Pomone thus passed success- 
fully through all her steam trials. 





On Saturday afternoon, February 25, the first-class 
torpedo-boat Python, the last of four boats of the Viper 
type constructed by Messrs. Yarrow and Co., Limited, 
for the Austro-Hungarian Government, was successfully 
launched at the works of the builders at Poplar. These 
boats are slightly larger than the Viper, being 152 ft. 6 in. 
in _ by a beam of 15 ft. 3in. She will shortly leave 
for Pola. 





The s.s. Newcastle, which has been built by Messrs. 
C. S. Swan and Hunter, Limited, to the order of the 
Newcastle Steamship Company, Limited, of Newcastle, 
managed by Messrs. J. J. and C. M. Forster, was 
taken out to sea on Saturday, the 25th ult., for her trial 
trip. The Newcastle will carry a deadweight cargo of 
5500 tons on a light draught of water. Her principal 
dimensions are: Length over all, 340 ft.; beam extreme, 
48 ft.: and depth moulded, 26 ft.6in. The engines have 
been built by the North-Eastern Marine Engineering 
Company, Limited, of Wallsend, and have cylinders 
24 in., 40 in., and 64 in. in diameter, with a stroke of 
42 in., steam being supplied by two single-ended boilers 
15 ft. 3in. in diameter by 10 ft. 6 in. long, working at a 
pressure of 170 lb. per square inch. A mean speed of 
104 knots was attained on the measured mile, which was 
considered highly satisfactory. The vessel was taken into 
Blyth, where she will load her first cargo for Alexandria. 


On Saturday, the 25th ult., the s.s. Feronia went out on 
trial from the Tees. This is a steel screw steamer 185 ft. 
long by 28 ft. 6 in. beam by 14 ft. 10 in. depth moulded, 
built by Messrs. W. Harkess and Son, of Middlesbrough, 
to the order of Messrs. Pile and Co., of London, for the 
Neptune Steam eens Company, of Bremen. The 
oo which are of the triple-expansion type, having 
cylinders 14 in., 224 in., and 37 in. in diameter by 27 in. 
stroke, have been constructed by Messrs. M: ll and 
Pollock, of the Wreath Quay Engineering Works, 
Sunderland. Steam is one by one extra-] steel 
boiler, also constructed by Messrs. MacColl and Pollock, 
to pass Lloyd’s special survey and German law require- 
ments for a working pressure of 160 Ib. per square inch. 
After adjusting compasses the vessel headed north, the 
passage between Hartlepool and the Tyne being accom- 
plished at a speed of about 104 knots. 


The s.s. Claverdale, built by Messrs. Craig, Taylor, and 
Co., Stockton-on-Tees, for Messrs. Edmund Haslehurst 
and Co., of London, proceeded to sea for her trial trip on 
Saturday, the 25th ult. The principal dimensions of the 
vessel are 341 ft. by 45 ft. by 28 ft. 6 in. depth moulded. 
She will carry a deadweight of over 5500 tons on alight 
draught of water. Triple-expansion engines have been 
supplied by Messrs. T. Richardson and Son, Limited, 





Hartlepool, the cylinders being 24 in., 38 in., and 64 in. 
in diameter by 42 in. stroke, steam being supplied by two 


large boilers, 160 Ib. pressure, with Morison’s eva: 

| feed heater. Throughout the whole of the trip the 
engines worked with the test smoothness, and on the 
run from the Tees to the Tyne a speed of 114 knots was 
maintained. 





Messrs. Alexander Stephen and Sons, Linthouse, Glas. 
gow. launched on the 27th ult. the fifteenth steamer 
uilt by them for the Clan Line. The vessel’s dimensions 
are 326 ft. by 40 ft. 3 in. by 26 ft. 2 in., and her displace. 
ment is about 6150 tons. The main engines have cylinders 
23 in., 38 in., and 63 in. in diameter respectively, by 
48 in. stroke, The boilers are fitted with Howden’s forced 
raught, and work at . pressure. The stea: 
named Clan Macaulay. wept 


Messrs. Ropner and Son, Stockton-on-T, launch 
on the 27th ult. a steel screw steamer of the following 
dimensions: Length between perpendiculars, 336 ft. 6 in. 
th, extreme, 46 ft. 6 in. ; depth moulded, 27 ft. 3 in. 
The steamer has been built to_the order of Messrs, R. 
ao and Company, West Hartlepool, and is fitted 
with the builders’ —— trunk, full poop, bridge, and 
topgallant torecastle. She has a double bottom on the 
cellular —— for water ballast, and will carry about 
6000 tons on Lloyd’s summer freeboard on a light raught 
of water. She will be fitted with a set of triple-expansion 
engines by Messrs. Blair and Co., Limited, having cy- 
linders 24 in., 40 in., and 66 in. in diameter by 45 in, 





. | stroke. She is named Wandby. 





The Gladiator, cruiser, carried out in fine weather, on 
the 27th ult., her full-power eight-hours’ trial off Ports. 
mouth with success, though, as her hull was somewhat 
foul, the speed was not so high as had been anticipated. 
The draught of water was 20 ft. 3 in. forward and 
21 ft. 8 in. aft, and the vacuum was 27.6 in. both star- 
board and port. The revolutions were 135.7 starboard 
and 139.1 port, and the power 10,088 horse-power. The 
speed by patent log was 19.1 knots. 


On Tuesday, February 28, Sir Raylton Dixon and 
Co., Limited, launched from their Cleveland dockyards, 
Middlesbrough, a twin-screw mail and passenger steamer 
built for Messrs. Elder, Dempster, and Co., of Liverpool. 
Her ee dimensions are 382 ft. by 46 ft. by 25 ft. 
moulded. Accommodation will be provided for 108 first 
class and 50 second class passengers. Twwin-screw triple- 
expansion engines will be fitted by the Wallsend Slipway 
and Engineering Company, Limited, Newcastle-on-Tyne, 
having cylinders 21} in., 35in., and 59 in. in diameter 
by 42 in. stroke, and ee with steam by four large 
single-ended boilers working at 180 lb. pressure, and 
fitted with Howden’s system of forced draught. 


On Tuesday, the 28th ult., there was launched from 
the yard of Messrs. R. Williamson and Son, Workington, 
the screw steamer Fred, built to the order of Mr. T.G. 
Best, ey ee Her dimensions are: Length, 140 ft. ; 
breadth, 23 ft.; depth moulded, 10 ft. 34 in.; she is designed 
to carry 330 tons on Lloyd’s free . The engines are 
to be supplied by Messrs. Ross and Duncan, of Govan, 
and are of the compound type, having two cylinders 
18 in. and 36 in. with a stroke of 24 in. 











THe Royat AGricuLtuRAL SHow aT MalIpsTong.— 
The prize sheet for the country meeting of the Royal 
Agricultural Society to be held at Maidstone from the 
19th to the 23rd of June next, has now been issued. In 
the Esper Department, the Society will offer a prize 
of 50/. for hop washing machines, and prizes of 20/. and 
10/. in two classes for cream separators to be worked by 

wer and by hand respectively. The Maidstone Local 
Committee also offer a prize of 20/. for the best machine 
for the evaporation of fruit and vegetables, and two prizes 
of 5/. each for the best package for the carriage of soft 
fruit, and for the carriage of hard fruit. The entries for 
these classes close on April1. All applications must be 
addressed to the secretary at 13, Hanover-square, London, 
W., and intending exhibitors should make early applica- 
tion for the necessary entry forms. 


CatTaLocurs.—Mr. Hans Renold, of Manchester, has 
sent us a copy of his catalogue of cycle roller chains, in 
the construction of which he was a pioneer. ‘The 
— to which the manufacture has now been 

rought is well shown by the statement that chains con- 
taining 100 to 120 joints are of standard length within 
wvin. As the joints must be free, this limit is remark- 
ably small. In addition to chains, Mr. Renold supplies 
chain-wheel cutters and gauges.—The British Luxfer 
Prism Syndicate, Limited, of 16, Hill-street, E.C., have 
issued a pamphlet compiled by Mr. O. H. Basquin, 
M.A., describing in detail the principles on which their 
system of lighting dark buildings is bas These have 
already been described in ENGINEERING in general terms, 
but architects and others will find much to interest them 
in Mr. es treatise.—Mr. C. McNeil, of the 
Kinning Park Iron Works, Glasgow, has issued a cata- 
logue of pressed steel work. In addition to the manhole 
and sludge doors, with which, perhaps, Mr. McNeil’s 
name is most commonly associated, he makes a great 
variety of other articles out of preseed steel, —_- 
ladles, evaporating pans, locomotive domes, and the | = 
A newer departure are the conical pistons thus produ 4 
which are mades in sizes up to 428 in. in diameter, an 
should have many advantages over the cast article.— 
Messrs. Moeller and Condrup, of 78, Fore-street, Lan, 
have sent us a copy of their catalogue of ange “= 
benzoline heating and brazing ries oe ese are 0 
Swedish manufacture and of great efficiency. With one 





of these lamps a copper rod } in. in diameter can be fuzed 
in the open flame in about 3 minutes, 





Seas. 2422.68 8. ~« © 8. | 1s Oo 8 Am @ @ we he meee 2 am mn... 











Marcu 3, 1899.] 


ENGINEERING. 











289 








————— 


THE LAUNCHING OF THE ‘ OCEANIC.” 
To THE EpIToR OF Fore idk o 

—With reference to your note, appen my 
ecpaien on page 254, I have consulted the article 
referred to, and reget to sa that I unfortunately fell into 
aslight error in my conc uding statement, which, how- 
ever, does not affect the pith of the letter. I was cer- 
tainly under the impression that Mr. Phorson’s name was 


mentioned in this article, but had net the journal at hand 
when writing, having only an extract from the ph, 
I now find that it was stated that ‘‘ the 


ich I quoted : 
wit for the arrangement of the trigger gear was due to 
Mr. Phorson” in a subsequent issue, and not that dated 
January 20; I will, however, quote the statement made 
in that issue, so that your readers will see that although 
wrong in saying ‘‘ It was distinctly stated that the credit 
for inventing the arrangement was due to Mr. Phorson,” 
in this article, yet it was distinctly stated that it _—_ 
nated in a north-east coast shipyard, which practically 
amount to the same thing. The sentence referred to was 
asfollows: ‘‘ The method, though brought to — 
and indubitably demonstrated to be efficient by Mr. A. M. 
Carlisle, the general manager of the Queen’s Island, had 
already, we believe, been tried with doubtful success, in 
one of the north-east coast shipyards, when last year it 
was first adopted with such success by Mr. Carlisle.” 
This was in the issue dated January 20, and was the first 
reference made to the releasing gear in this journal, and 
although Mr. Phorson’s name was not actually mentioned 
in that particular article, yet it is quite evident that ‘‘one 
of the north-east coast shipyards” is none other than his 
yard at Sunderland. 

In justice to Mr. Phorson, however, I may add that 
since writing last I have also come across a statement 
made in the same paper at a later date to the effect that 
his method was successful, being np Sage upwards of 
eighty vessels. Of this fact I was totally ignorant when 
writing. 

Shean. Harland and Wolff, however, have certainly 
the honour of being the first firm to bring the arrange- 
ment into general use, and are the first to try it on a 
large scale. I observe, for instance, that the largest 
vessels launched by Messrs. Thompson, of Sunderland, 
during the last two years were of 3654 and 3237 tons 

ross register respectively ; Messrs. Harland and Wolff 

rst tried their modification of the device on the occasion 
of the launch of the Medic, of 12,000 tons register, 
on December 15 last, and the Oceanic, of 17,000 tons 
is only the second vessel so launched at their yard. 

t will thus be seen that the size dealt with in the latter 
case is about five times as great as that in the former, 
and if your readers will compare the sketches on 
pages 54 and 121, they will observe that several modifica- 
tions have beea made in Messrs. Harland and Wolff’s 
arrangement, securing a substantially stronger trigger, 
with less leverage, for similar —_ and weight. For 
instance, it will be noticed that Mr. Phorson’s trigger, 
when released, is entirely inside the lying way, whereas 
in the Belfast design its end merely butts against the 
hydraulic cylinder. If the Belfast firm had made an 
exact facsimile of Mr. Phorson’s drawings, I could, per- 
5 have understood his persistency in this matter ; 
and had Mr, Phorson first asked Mr. Carlisle to contra- 
dict the statement .made in a few papers, to the effect 
that Mr. Carlisle designed the apparatus, before himseif 
rushing into print with his drawing and his claim as 
being the inventor, would there not have been more like- 
lihood of that gentleman’s acceding to his request? 

Yours faithfully, 
LEVIATHAN. 


[Our correspondent appears to have some singular views 
as to the meaning of words. His idea that saying that 
4 certain arrangement had ‘‘been tried with doubtful 
“success in one of the north-east shipyards,” ‘‘ prac- 
z tically amounts to the same thing,” as ‘‘it was dis- 
: tinctly stated that the credit for inventing the arrange- 
. ment was due to Mr. Phorson ” is one which, we think, 
is not likely to meet with general acceptance. Further, 
his opinion that Messrs. Harland and Wolff by employ- 
ing on two vessels an arrangement which had nm pre- 
viously adopted at over eighty launches, “have cer- 
‘tainly the honour of being the first firm to bring the 

arrangement into general use,” also seems to leave 
something to be desired on the score of accuracy. As for 
the latter part of ‘‘Leviathan’s” letter, the engravin 
which we published on pages 54 and 121 ante are available 
for the examination of our readers, who can draw their own 
conclusions,—Ep. E.] 





4 To THE Eprror or ENGINEERING. 

. Sik, —Referring to the letter signed ‘‘ Leviathan,” pub- 
ished in your last issue, in which he discusses the ques- 
tion of the launchin; trigger arrangements used at the 
launch of the Oceanic, I will, as briefly as possible, reply 
to his arguments and statements. 

he statement that the apparatus “apparently was 
hot very successful in its original form” is untrue. The 
Spparatus used at the North Sands Shipbuilding Yard is 
2 its original form ; it has not been altered in the slightest 
eee since it left the workshop in 1892, nor is it likely 
0 hen It has een used in successfully launching over 
i ty vessels, giving a total of over 238,000 tons. 

t was not “brought to perfection by Mr. Carlisle ;” 


ihe apparatus he used is not a modification of my design ; 


ntical, 

The second part of “‘ Leviathan’s” letter is simply a 
—_ when he states that “their description m the 
an owen could only apply to the Queen’s Island Yard, 
for manen ery different methods have been adopted 
shi buts years.” If ‘‘ Leviathan ” knows anything about 
decanting or launching, he ought to be aware that the 

iption not only can, but does apply, to all other ship- 


building centres in the United Kingdom. It is common 
to every port where vessels are launched down inclined 
ways. But no one can have any hesitation in assumin 
that the statement in the Press and in the Queen’s Islan 
official handbcok referred to the usual practice in ship 
launching, which is not restricted to one yard. ‘ Le- 
viathan,” after all, proves conclusively by his argument 
that the “entirely new method” in their yard was not 
even new when the Oceanic was launched, as it had been 
used the previous year at the launch of the Medic. 

The third part of ‘‘ Leviathan’s” letter is a misstate- 
ment of the fact. The Engineer did not contain an 
such statement as ‘‘ Leviathan” says it did. But even if 
it had, would this prove anything ? 

The name and address of “Leviathan” would be 
interesting. I shall not in future take any notice of 
anonymous correspondents, 

I await his reply to your very pertinent question. 


Yours gS 
P. PHoRSON. 
Sunderland, February 28, 1899. 


DEPRECIATION OF ENGINEERING 
PLANT. 








To THE EprTor OF ENGINEERING. 

Srr.—I was recently engaged in a matter—now settled 
—in which various points were raised as to the proper 
amount to allow yearly for depreciation of engineering 
plant. A dispute had arisen on a dissolution of partner- 
ship as to the proper value of the plant, &c., one partner 
wishing to take plant, drawings, patterns, &c., at a little 
above the price they stood in the books of the firm at the 
time of the dissolution. The out-going partner declined 
to accept this and demanded an independent valuation, 
which, I take it, he was justly entitled to, as the plant had 
been in work some ten years, and the boiler, engine, 
shafting, and patterns stood on the books at a nominal 
value, although they had been well kept and were in first- 
rate order. I may say the amount of depreciation allowed 
by this firm yearly was 10 per cent. off boiler, 74 per cent. 
off engine and shafting, 10 per cent. off patterns, and 
and 5 per cent. off lathes and tools. Needless to say, the 
valuation of the plant, &c., as a going concern, came out 
at a very different figure to its value in the books. . 
Iam aware there is a considerable diversity of practice 
in the percentages usually written off for depreciation, 
some firms, wishing to be on the safe side, writing off con- 
siderably more than others. 

The correct amount for depreciation is not always an 
easy matter to determine, at it should depend to a con- 
siderable extent on the age, quality, and design of the 
plant, whether partly superseded, &c., as high-class plant 
would depreciate much slower than “cheap” plant. 
Some again write off a certain amount each year and re- 
value each seven or ten years. If any of your readers 
would take the trouble to write you as to their custom 
in this matter with the amount of depreciation, charges, 
&c., I think the information would of considerable 


general interest. 
Yours faithfully, 
M. Powts BALE. 
Appold-street, E.C., February 25, 1899. 








WHITE’S. PATENT BOILER. 
To THE EDITOR OF ENGINEERING. 
Srr, —Owing to absence from home and pressing occu- 
tion, I -— being unable to reply to Messrs. J. 8S. 
hite and Co.’s courteous letter in time for last week’s 
ENGINEERING. 


tubes is satisfactory, as probably the tensile strain due to 
the pressures on the upper and lower members is fairly 
distributed over the tubes. I cannot, however, quite 
agree with Messrs. White as to the ease with which the 
tubes are expanded into the plates of the lower members. 
Even with the perfection of tools it cannot be a very 
easy matter, especially in a rolling sea; but practice 
coupled with necessity works wonders, i 

ith regard to the cmgeive ease in plugging this 
t of boiler and that of a locomotive, I must to 
di er, the tubes in the latter being far more accessible, 
especially at the smokebox end, or with the ordinary 
dry-back marine type, though I am by no means depre- 
ciating water-tube boilers in preference to the old marine 
or locomotive type even of small size. Farfrom it; I 
have been a firm believer in water-tube boilers for over 
20 vears, and am very pleased to see them coming to the 
front and such firms as Messrs. White adopting them. 

I thank Messrs. White and Co. for their invitation to 
communicate with them, but as I have nothing more to 
say at present upon the subject, I will not trouble them 
further. 

I remain, &c., 
ENGINEER. 








NAVAL ENGINEERS. 
To THE Epitor OF ENGINEERING. 
Sir,—I feel sure that your consistent solicitude for the 
welfare of the engineering branch of the Navy will not 
prevent you from listening to, or- putting before your 
readers, some remarks which are not entirely in _- 
ment with the sentiments and ee ny gg set forth in 
our leading article on the subject in ENGINEERING of 
mber 2 last. 

You properly admit that the main object to be kept in 
view is the benefit and the interests of the naval service 
at large, and not that of any particular branch of it, and 
I trust I do not misrepresent you when I venture to epito- 
mise your views and contentions as follow: That the En- 








gineers (R.N.) ought to be a military or executive and 


The explanation as to the similarity in form of the j 


not a civil branch of the Navy; that they ought to have 
power to punish their own men instead of reporting 
them to the executive branch ; that they ought to sit on 
courts-martial ; that they ought to be given titles, pre- 
sumably what are called ‘‘ military,” or ‘‘ naval,” or (to 
use your own word) “‘ martial.” 

ow to deal first with the question of minor punish- 
ments. I can see no reason why the same power which 
is now delegated to the senior marine officer in a ship, to 
award minor punishments for small offences of a strictly 


technical nature (‘‘technical ” in its most restricted sense) 
should not also be given to the chief-engineer, who might 
start adefaulters’ book and keep a record of such offences, 


if he thinks it would add to his dignity, and his abiliity 
to keep his own department in order ; but I am strongl 
of opinion that the best of them would not thin 
so. And in this connection it must ever be remem- 
bered that there can be no division of responsibility 
in a a of war. The captain, and.he alone, must be 
responsible. Every attempt to divide responsibility has 
always ended in failure. Even the delegation of autho- 
rity, and powers of minor punishments which captains 
are permitted to confer upon the second in command, are 
of a very limited nature, and the captain remains wholly 
and solely responsible for all punishments. To set upina 
ship of war a little imperium in imperio founded upon the 
technical knowledge of the engineers, for the purpose of 
adding to the authority and dignity of the chief of that 
branch, would, in my humble judgment, lead direct to 
anarchy and confusion. But if you only mean the same 
very limited powers which are at present conferred on the 
senior marine officer, then I see no harm in it, and I feel 
sure that the first lieutenant or commander will be only 
too bes to get rid of a portion of the most unpleasant of 
his duties. 

It is very well known that chief engineers have a handy 
way of ‘‘settling” with their own people down below, 
without bringing them on the quarter-deck for every 
petty neglect of foxy > Of course this is not, strictly 
speaking, egal ; but he would be a very foolish Paul Pry 
of a captain who went poking his nose into such matters, 
as long as all works smoothly, and there are no com- 
plaints ; and I doubt bag the if the institution of an 
engine-room defaulters’ k, and the strict record of 
every dirty job given to a delinquent second-class stoker, 
would add aught to the authority of the chief engineer ; 
but if they think otherwise, by all means let it be tried. 

With reference to engineers not being allowed to sit on 
court-martials, you say ‘‘ Engineer officers are not allowed 
to sit on court-martials, even when one of their own cloth 
is being tried on a point involving technical matters, 
upon which alone engineers can be competent judges. 

t is an injustice, the absolute indefensibility of which 
is too apparent to need emphasising.” 

To this remark I entirely demur. A court-martial is a 
court of justice, not a court of technical inquiry ; any 
amount of technical evidence from independent witnesses 
can be called for, and always is called for, whenever it 
can assist the court in arriving at a just and impartial 
conclusion. If an nen is to be called upon to sit 
upon a court-martial whenever an engineer is being tried, 
it would also be necessary that a doctor should sit when- 
ever a doctor is being tried: a paymaster, when a pay- 
master ; a naval instructor, when one of his cloth, and so 
on. But just look, Sir, for one moment at the bable 
effect_of such a scheme. You would immedia\ y intro- 
duce into your court of justice the element of partiality. 
You would have to change the constitution of the court 
according to the particular line of the officer about to be 
tried ; and men who are not, and never have been, held 
== for the discipline of the service would become 
judges. 


I donot say for one moment that the executive branch 
of the Navy are better lawyers or better judges than any 
of the other branches; but I do say that, so long as 
they are held responsible for the discipline of the service, 
they are the proper pont to sit on courts - martial. 
Surely the engineers of a ship, however learned or clever 
they may be, must always be subject to the authority of 
the officer who commands the ship. Courts-martial are 
composed of officers who command ships, and though 
occasionally one or two of the juniors on the court may 
not be actually in command, they are men who very soon 
will be; and as the special function of the executive 
branch is the maintenance of the discipline and the best 
traditions of the Navy, I am quite unable to see what 
benefit may be ——— from the introduction into this 
arena of the special technical knowledge of the engineers. 

A few years ago there was an agitation, and plans were 
put forward, for marine officers to sit on courts-martial 
whenever @ marine was to be tried, and one of the a 
ments used was that a man had a right to be tried by 
peers, according to the law of England. The argument 
is unsound and the position untenable; and only those 
who possess the very haziest idea of the discipline of a 
ship of war can imagine that she could be governed by the 
civil laws of England, or anything aproaching to them ; 
or, in fact, by anything save martial law, and to a large 
extent, in cases of emergency, by the arbitrary will of one 
man. 

There is one other point which I desire to touch upon, 
if I am not occupying too much of your space. You say, 
‘“‘Engineer officers, who are as well educated, an 
b ly speaking, now spring from the same soc 
stratum as the executive officers—although their branck 
is not so fashionable and aristocratic—have every right te 
demand the same titles as the executive branch.” } 

Now, Sir, I say nothing about social stratum ; I think 
the subject would have been better omitted. Those who 
know our present Navy well, know whether you are right 
or not ; but what I do maintain is, that the engineers are 





just as good men as the executive branch, and they have 
no ay whatever to ape titles which do not belong to 
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to them, never did belong to them, and have no relation 
to their duties. 

_. You will be no true friend to the engineers if you put 
it into their heads to imitate the Army doctors, who, by 
their snobbish conduct in being ashamed of their honour- 
able profession, and getting for themselves titles bearing 
no relation to their duties, have made themselves the 
laughing stock of the Army and Navy ; to say nothing of 
the ridicule of the ladies, which must be still harder to 


r. 

The Engineers (R.N.) stand as high to-day in the esti- 
mation of all sensible men as any body of officers in the 
service of the Crown. It was not always so, and not 
many years ago the engineers were regarded as an in- 
ferior grade, in fact, scarcely as officers at all; and how 
has this change come about? It has been wrought 
simply and solely by the engineers themselves. No out- 
side influence has hel them, They are beholden to no 
one. They have made their own position by their ability, 
their loyalty, their devotion to duty under many adverse 
conditions, and last, but not least, by numerous acts of 
distinguished bravery; acts of heroism, second to none 
which have ever been recorded in the annals of the British 
Navy, stand to the credit of the engineers; they have 
created for themselves a name and a position amongst 
their contemporaries of which any body of officers may 
well be proud. The best of them would reject with scorn 
any change of title which failed to indicate their own 
special business. Whatever ‘‘social stratum” the engi- 
neers may be drawn from, they are not snobs and never 
have been, since I can remember, and they are not 
ashamed of their profession, like the Army doctors. 
Surely we have enough silly and meaningless titles 
al y, with our staff surgeons who have nothing to do 
with the staff, and our fleet paymasters who do not pay 
the fleet, without seeking to pour unmerited ridicule on 
the engineers, by calling them steam captains, or smoke 
admirals, or kings of grease, or some other silly title 
which the wit or folly of man may be able to invent for 
them. Men are esteemed by what they do and not by 
what they are called ; anda man whose business it is cut 
off legs only makes a fool of himself when he gets him- 
self called a colonel; because the business of a colonel is, 
and has been from time immemorial, to lead a regimen 
and not to cut off legs, or to attend to the sick an 
wounded. 

The ass who put on the lion’s skin frightened nobody, 
and was no less an ass; in fact, rather more so, as he 
was silly enough to think that the other beasts would 
take him for a lion. 

The terrible example of the Army doctors and the 
ridicule to which they have subjected themselves by their 
own folly and snobbism, ought to be a sufficient warning 
to prevent the Engineers (R.N.) from seeking titles 
which are not applicable to their own profession : that is 
to say, if they want a warning, though I do not believe 


the best of them do. 
Your obedient servant, 
Wei-hai-wei, January 8, 1899. Far East. 








German Coat In ITaLy.—The deliveries of German coal 
to Italy in December were 4210 tons. The aggregate 
deliveries for the whole of last year were 92,120 tons. 





More Docks ror Liverroot.—The Mersey Docks and 
Harbour Board has adopted a recommendation of its 
Works Committee to construct two graving docks, one of 
1000 ft. long, at the north end of the estate, and the 
other 650 ft. long at the south end, and to carry out other 
works which are estimated to cost nearly 1,000,000. The 
new sheds to be erected are to be double-storey, with flat 
roofs. 





PERSONAL.—Mr. G. Chatterton, M.I.C.E., asks us to 
state that he will, on March 6 next, remove his offices 
from 46, Queen Anne’s-gate to No. 6, The Sanctuary, 
Westminster.—Messrs. D. Balfour and Son, civil engi- 
neers, of Newcastle-on-Tyne, have changed their London 
office from 28, Victoria-street to Westminster-chambers, 
1, Victoria-street, S.W.—The Otis Elevator Company, 
Limited, has appointed Mr. J. F. Mathews, of Didsbury, 
as their agent for the Manchester district. 


Tue Execrric Licut at Lerps.—The Lighting Com- 
mittee of the Leeds City Council has decided to ask the 
council to apply to the Local Government Board for 
power to borrow 150,000/. for improvements and exten- 
sions of the electric lighting undertaking recently ac- 

uired by the council from the Leeds House-to-House 

‘lectricity Company. Electrical mains are being laid 
through Hunslet, as far as the Great Northern Railway 
Company’s new goods station, and from them probably 
many large industrial firms will take a supply of electric 
light. “The cost of these extensions, together with the 
expense of enlarging the generating station in Whitehall- 
road, and of introducing new machinery, will be paid 
out of the proposed loan. 





Locomotives ON Ratt vays.—The number of locomo- 
tives upon the twenty-one principal railways of ——— 
Wales, and Ireland at the close of last year was as follows: 
Belfast and Northern Counties, 73; Great Central, 775; 
Great Eastern, 993; Great Northern, 1093; Great 
Northern (Ireland), 145; Great Southern and Western 
Ireland), 188; Great Western, 1885; Lancashire and 

orkshire, 1268; London, Brighton, and South Coast, 
465; London, Chatham, and Dover, 210; London, Til- 
bury, and Southend, 42; London and North-Western, 
2405; London and South-Western, 702; Metropolitan, 
80 ; Metropolitan District, 54; Midland, 2360; Midland 
Great Western (Ireland), 127; North-Eastern, 1994; 
North Staffordshire, 86; South-Eastern, 459; and Taff 
Vale, 198 ; making an aggregate of 15,602. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


DEcEMBER, 1898. JANUARY, 1899. FEesrvary, 1899, 








Nore.—Each vertical line represents a market day, and each horizontal line represents Is. in the 
case of hematite, Scotch, and Cleveland iron, and ll. inall other cases. The price of quicksilver 1s 
r bottle, the contents of which vary in weight from 70 Ib. to 80 Ib. The metal prices are per tom 
Bary steel rails are to Middlesbrough quotations. | 
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GUARD FOR CIRCULAR SAWS. 
CONSTRUCTED BY MESSRS. M. GLOVER AND CO., ENGINEERS, LEEDS. 
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THE “IDEAL” SAW GUARD. 


WE illustrate on this ea form of circular saw 

guard recently introdu pees M. Glover and 
Co., Holbeck-lane, Leeds. e general arrangement 
of the device is well shown in Fig. 1, whilst the details 
of its construction will be easily gathered from Figs. 2 
and 3, 
A bracket 1 bolted to the table serves to support 
a vertical rod 3 which can be clamped in position by 
the handwheel 4, and supports a universal carrying 
block 2 to which the arm 5 can be clamped in any 
desired position. 

The guard proper is supported by this arm, and 
consists in the first place of a long, thin, curved, and 
hinged steel blade, which forms the rear guard, and is 
held in position by a sliding bolt and vice plates 19, 
attaching it to the bracket 18 below the table. A 
forked tailpiece, marked 8 in Fig. 2, keeps the hinged 
blades in line with the saw, and stiffens them against 
a side thrust. A tilting holder 9 ons the hood 
12 in any position desired and can adjusted to 
accommodate different - sized saws as indicated in 
Fig. 2. A curved block 10 works in the slide of 
the tilting holder, and can be clamped in position 
by the small handwheel 11. The arrangements 
for adjusting the guard to different-sized saws are 
figured 13 a 15, the hood tilting about the centre 14, 
and the back blade about the centres 22 and 23. Per- 
forations are made in this hood, as shown at 16, in 
order to enable the sawyer to see the line of his saw. 
The usual adjustable fence is shown in position at 17. 
The loose plates giving access to the saw spindle 
bearings, &c., are shown at 20 and 21. 

It will be seen that the hood of this guard protects 
the sides of the teeth, as well as the points, whilst 
the back guard is so firmly held laterally that it enters 
into the cut without having to be guided by hand, as 
is necessary with some guards in which this back 
blade is less efficiently supported. The makers supply 
these guides for all sizes of saw up to 48 in. in diameter. 





INDUSTRIAL NOTES. 

In the eighty-ninth annual report of the ‘‘ Friendly 
Society of Ironfounders of England, Ireland, and 
Wales,” the members are congratulated upon the 
satisfactory condition of trade ond the general progress 
of the society. They are reminded of the fact that 
at the date of the issue of the last annual report many 
of the members were out of employment by reason of 
the engineering dispute ; since the settlement of that 
dispute they have experienced a demand for their 
labour which is almost, if not quite, unprecedented in 
the history of the union. The report goes on to state 
that, taking advantage of g trade, they have 
secured increased wages and better conditions of 
labour, and it adds: ‘‘In many cases these advan- 
tages have been secured without friction or interrup- 
tion of employment.” In a few instances it seems that 
the employers, rather than concede the demands, 
determined to run the shops on non-union principles ; 
the —_ regards the experiment as a failure. On 
the other hand, friction was avoided, and strikes 
averted, by conferences on the matters at issue, 
before any unpleasant circumstances arose, and the 
employers are praised for the way in which they met 
the representatives of the union to discuss the ques- 
tions which had arisen. Members are almost apolo- 
getically reminded ‘‘ that this method of settling dis- 
putes does not mean that the society is sacrificing any 
of its principles, dignity, or prestige by meeting an 
organisation of employers.” Of course not. On 
the contrary, the society is promoting the best inte- 
rests of its members by such a course of action, and 
the report argues in its favour, Reference is then 
made to the rumours of a probable attack upon trade 
unionism generally, and the report says: ‘We give 
little credence to such reports, believing that wiser 
counsels will prevail.” There is, of course, no truth 
in such rumours. Some hot-headed men may desire 
such a state of warfare, but not the great body of 
employers. Caution, prudence, and moderation on 
the part of the unions will bring about a better feel- 
ing, for, after all, warfare is not conducive to profits. 


-| But the strain must not be too great, or the risk of a 


dispute will be taken in preference. 

e total number of members at the close of the 
year was 17,295, the highest level yet reached. The 
increase during the year was 380, but it is pointed out 
that in 1897 the increase was 600. There were fewer 
entrances in 1898 and more exclusions than in 1897. 
This is not regarded as satisfactory when the state of 
trade is considered. On the other hand, the financial 

TOgress was t, the cash balance having increased 
y about 22,3237. 10s. in the year. 

The total income for the year was 70,167/, 19s. 6d., 
of which aggregate 55,4617. 11s. 11d. came from con- 
tributions, an increase of 1274/. 10a. 6d., entrance fees 
824/. 15s., decrease 46/. 13s. 7d.; bank interest was 
1068/. 5s. 2d., increase 338/. 13s. 9d. over 1897. The re- 
mainder was from levies, payments for reports, and 














miscellaneous. The sources of income per member for 
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the year were ; Contributions, 2/. 13s. ; reports, 8d. ; 
accident levies, 1s. 3d. ; benevolent levies, 4s. 6d. ; emi- 
gration levies, 12s.; general levies, 1/. 6s. 6d.; total 
4/, 17s. 1ld. per member in the year. The auxiliary 
levies of 1894-7 were discontinued, and also special dis- 
pute levy. 

The expenditure side of the balance sheet is encou- 
raging in most respects. Unemployed benefit or dona- 
tion was 16,8367. 10s. 10d., inclusive of 3301/. 93. for 
extra donative allowance arising out of the engineer- 
ing dispute of 1897-8. Superannuation cost 12,856/. 
4s, 7d., or only slightly over the previous year ; sick 
benefit absorbed 8541/. Qs. 2d.; funeral benefit, 
24571. 10s.; accidents, 5127. 13s. 6d. ; benevolent grants, 
7841. ; dispute benefit, 1659/. 7s. ; all other expenses, 
4197/. 3s. 6d. ; the aggregate expenditure amounted 
to 47,844/. 9s. 7d., as compared with a total of 
62,889/. ls. in 1897, and 74,603/. 6s. 10d. in 1894. The 
average cost per member was much below that of 
recent years. 

The total number on dispute benefit varied month 
by month, but the average for the year was only 35 
members, while those on donation benefit averaged 
583, or 3.5 per cent. of the mean number of members, 
which is taken to be 16,985. The numbers in both 
cases were increased by the engineering dispute, 
which extended into the year 1898, some few being on 
the funds for some time after the settlement. The 
percentage of members on sick benefit has averaged 
from 2.5 to 2.8 per cent. during the last ten years. 
The cost of management works out at 14d. per member 
per week, but deducting the amounts repaid for 
reports, the total is rather under ld. per member per 
week. 

The total balance of cash in hand on January 1 of 
this year was 68,178/. 10s., of which between 7000. 
and 8000/. are invested in permanent securities, the 
rest mainly at call. The aggregate income for the 
68 years covered by the various Tables amounted to 
1,841,743/. 5s, 6d.; the expenditure to 1,773,564/. 14s. 6d. 
The way in which the latter is accounted for is as 
follows : 





Average 
Cost per 
Member per 
Week. 
; > # @.° @, 
Donation benefit 915,676 4 74 7 
Sick benefit S 281,614 4 15 2 
Superannuation benefit 206,442 1 3 1; 
Funeral benefit és 85,595 7 rf 3 
Accident grants 41,140 3 8 4 
Benevolent grants 8,820 6 8 ps 
Total ei 1,539,288 8 0 
Dispute benefit 53,396 10 8} 4 
Working expenses 179,496 110 1} 


1,772,180 19 9} 


The figures are given in detail even to the farthings, 
in order to show the net cost of each benefit extending 
over a period of 68 years. From the Table, it will be 
seen, that the net cost of superannuation is ]?d. per 
member per week; as a matter of fact it is a trifle 
under that amount, a fact to be borne in mind in any 
scheme of National State pensions for old age, espe- 
cially as the society pays as high as 9s. per week to 
the great majority of those who are on superannuation 
benefit. Donation benefit cost about 74d. per member 
per week, while dispute pay only cost a trifle under a 
4d. The woe expenses over the whole period of 
68 years were under 14d. per member per week, cover- 
ing not only all the general office accounts and branch 
expenditure, but all printing, a portion of which is 
returned as payments for reports, cards, rules, &c. 

The society started the year with 17,295 members, 
and a balance to the good of 68,178/. 1ls., or 
3/. 18s. 10d. per member. Trade is good, the average 
number on donation benefit was 3.5 per cent. in 1898, 
and bids fair to fall below that average in 1899, so 
that the outlook for the current year is excellent for 
the union, which is less combative on labour ques- 
tions than many unions, even of those regarded as the 
older unions dating from or before the fifties. 


Aggregate... 





The Plasterers’ dispute is in a fair way to produce 
a crisis in the building trades generally, and there 
does not seem to be very much sympathy with them 
in their course of eater: Ang There would seem to be 
a want of frankness in their methods which, had it 
occurred on the part of the employers, would have 
been very severely condenined. The almost brutal 
frankness which sometimes characterises the proceed- 
ings of trade unions in matters of dispute is always 
regarded as preferable to uncertainty, for contracts, 
as a rule, cannot wait for diplomatic developments 
and entanglements. A large coal-owner of Durham 
once said of the late William Crawford, M.P., the 
miners’ secretary, ‘‘ We always know what he means, 
and we also know that any agreement made with 
him will be faithfully carried out.” 

The counting of the votes in the ballot held by the 
members of the Plasterers’ Union on the question of 
the demands formulated by the masters was proceeded 


with on Wednesday, and the result is stated to be a 
practically unanimous decision in favour of their rejec- 
tion. The committee of the National Association of 
Master Builders met at Liverpool on Wednesday. The 
conference as to the points at issue, in which the 
union has expressed its willingness to take part, was 
not brought up for consideration, but a special meet- 
ing was fixed for yesterday at Derby, where Mr. Deller, 
the secretary of the union, was requested to address 
any communication he might have tomake. In answer 
to the letter informing him of this arrangement, Mr. 
Deller sent the following letter, da from the 
union’s offices in Dartmouth-street, 8.W., March 1, 
to Mr. J. A. 8. Hassall, the secretary of the Masters’ 
Association : 

‘‘Tam in receipt of yours of February 28, and in 
reply beg to inform you that I have nothing further 
to communicate, pending a reply to mine of the {23rd 
ult., except to say that my council are still prepared 
to discuss the points upon which my association and 
yours disagree ; and as my council are meeting to- 
morrow, March 2, at 8 p.m., any communication from 
you upon the subject reaching this office before 10 p.m. 
shall receive immediate attention.” 





The formal notices to the employers in the cotton 
trade, for an advance of 7d. in the pound, have 
been given, and will expire on March 25. Those 
notices were issued by Mr. James Mawdsley, of the 
Amalgamated Association of Operative Cotton Spin- 
ners, to Mr. Tattersal, of the Federation of Master 
Cotton Spinners’ Associations, and by Mr. Thomas 
Ashton, of the Oldham Operative Cotton Spinners’ 
Association, to Mr. Andrews of the Master Cotton 
Spinners’ Association of that district. The notices 
do not necessarily imply that there will be a strike 
and stoppage of the mills, but on the eg of such 
notices there may be a stoppage; it will all depend 
upon the actual state of the market, and the financial 
bearings of the proposed advance. A fight is scarcely 
expected even by the operatives, — the associa- 
tions are exceptionally strong financially as compared 
with former years. There is one circumstance which 
undoubtedly makes for peace. The officials above 
named, representing the various operatives’ associa- 
tions and the employers’ association, are well known 
to each other by frequent, not to say constant, 
contact. They have had to deal with various ques- 
tions, some of a delicate character, for years past, and 
mutually arrange difficulties that have arisen. They 
know each other well, and neither one nor the other 
are likely to embitter the situation by ill-timed words 
or suggestions. It may, or may not, be possible to 
settle present difficulties on the old lines, but these 
men will be able to hammer out the question in their 
own frank and blunt way, without offence. There is 
another circumstance which makes for peace—the 
issue is a straight one; side issues have been got rid 
of. Either employers can make the concession with- 
out grievous loss, or they cannot. If they cannot, the 
operatives are not likely to risk a forlorn hope and a 
defeat ; if they can, the employers will not risk a 
stoppage of the mills. 





The cotton operatives of Lancashire have placed 
themselves in a tight place. They have, by an over- 
whelming majority, voted against raising the age of 
half-timers from 11 to 12 and from 12 to 13 at the ex- 
piration of three years. The figures placed before the 
conference with Members of Parliament on Thursday 
in last week, were for raising the age from 11 to 12 
only 8201 ; against 66,316; for raising the age from 
12 to 13 in three years’ time 5199; against 67,150. 
These are the votes of parents and others, many of 
whom shout for an eight-hour day for grown men and 
women. The textile workers of Yorkshire, in the 
woollen, worsted, and other branches of trade, are 
more favourable to the children, and support generally 
the proposals in favour of raising the age. It is not a 
little singular that while the Socialists and Inde- 
pendent Labour Party denounce the employment of 
young children, and claim that none should work under 
14 years of age, many advocating 15 years of age, the 
men and women of Lancashire vote against even 
12 years of age as the minimum. But it does not 
appear that the opposition of Lancashire will really 
count for much, At the conference referred to not a 
single member really supported the continuance of the 
present low minimum of 11 years of age. Educationists 
in Lancashire, as well as in Yorkshire, support Mr. 
Robson’s Bill, and Birmingham, representing the Mid- 
lands, also supports it to aman. One suggestion at 
the conference was continuation schools, so that the 
half-timers could go to school in the evening. But 
really is not this rather a bit of cruelty to children 
under 14 years of age? To change from the hot, close 
mill to the schoolroom is not quite the change needed 
for children of that tender age. Some little time for 
play is required by the best of boys and girls, and 
that, too, in the open air. One member for Lanca- 
shire, and a millowner, too, said that the half-time 





system was — He does not intend to prolong 
its existence, hers, some from one motive, some 








from another, will vote for the Bill, so that probably 
the age will be raised, and that, too, at a very earl 
date, from 11 to 12, then from 12 to 13 years of age, 





The condition of the engineering trades through- 
out Lancashire continues to satisfactory as 
regards orders and employment. In no district jt 
appears is there any slackening off whatever in the 
general activity reported of late. Machine-tool makers 
of all kinds, both light and heavy, are exceedingly 
busy ; the only difficulty being to satisfy customers 
with deliveries. As regards locomotive builders, in 
addition to the heavy orders on hand uncompleted 
they have recently been booking a considerable weight 
of new work, which will keep them fully going for 
some time to come. Stationary-engine builders also 
are full of work, with no appreciable slackening off as 
regards new work. The boilermaking branches have 
not been so busy for years as they now are, and have 
been for some time. Perhaps the most pressed of all 
are the electrical and hydraulic engineering branches, 
the activity in which is altogether unprecedented, 
The textile machine-making branches are the least 

ressed, and a little unsettled by reason of the demands 
or an advance in wages in the cotton trades; but 
there is little danger of any extensive rupture, so far 
as can be seen. ages questions are to the front in 
some districts, and it is probable that the central 
executives of the bodies affected will have to consider 
at an early date some matters of importance. But 
no serious disturbance of trade is anticipated, as all 
questions have to be discussed by the joint committee 
instituted at the close of the engineering dispute. 
When trade is good rates of wages are more easily 
adjusted than some of the questions affecting the con- 
ditions of employment, some of which interfere sadly 
with production. The iron market has not been quite 
so strong in tone as of late, partly due to fluctuations 
in warrants, and partly to the fact that consumers 
have covered present requirements. Makers, however, 
are in a strong position, being well sold, and quite 
indifferent to further business at present. The finished 
iron trade is better situated, rates are firm, and orders 
are only booked at advanced rates, although no actual 
change in the quotations has taken place. The steel 
trade is exceedingly active, and recent rates are firmly 
maintained in all cases. 





In the Wolverhampton district the iron and steel 
trades continue to be in a flourishing condition. 
There is no shrinkage in the demand for finished iron, 
inquiries both on home and foreign account are un- 
usually numerous, and prices generally are hardening 
all round. Some reasons for the latter are the in- 
creased cost of raw material and the advance in wages 
for puddling, &c. Large quantities of rolled iron have 
been in demand, and quicker deliveries are bein 
pressed for as regards large bars, plates, angles, an 
constructional work for bridge, girder, and railway 
wagon work. High-class bars and hoops for special 
purposes have been in request, and also for stamping 
and trunk sheets. Makers of common sheets have 
been doing a steady business with galvanisers, but 
there are complaints of inadequate prices. The steel 
trade not only continues busy but it is getting 
busier. Quite recently orders have been placed for 
several thousand tons of steel for engineering and 
constructive purposes, but so busy is the trade that 
buyers are disappointed at. the _— of delayed 
ray Pig iron is in large demand, the produe- 
tion not being equal to pressing requirements. The 
local demand ‘for iron and steel for all purposes 18 
very large, as engineers, ironfounders, boilermakers, 
smiths, tankmakers, and workers engaged in bridge 
and girder construction are all busy, as also are most 
of the hardware trades. Generally speaking, there 
is peace in the labour world, no serious disputes 
being on hand or pending. 





In the Birmingham district there is generally 4 
buoyant tone in the iron and steel industries, and 
rices are being favourably influenced by the reported 
m in the American iron industry. Consumers 
have been impelled to close bargains in view of the 
probable further advances in some branches, an early 
revision of the unmarked bar list we | of the number. 
The price of sheets is complained of as not profit- 
able, owing to the advance in the price of spelter. 
The local engineering industries are busy in most 
cases, as also are most of the iron and steel-using 
trades in other branches. There are no serious 
labour disputes on hand, but some revision of rates 
of wages are sought from time to time. These, = 
the most part, are met in a friendly way, stoppage 0 
work being averted. 





The Clyde branches of the Auaahgpennted Society of 
Engineers have made a demand for an advance in 
wages of 5 per cent., or about 4d. per hour. 
The agreement as to wages between the Employers 
Federation and the men’s combination expired on 
Saturday last, and the new demand for an rege 
will be considered by the employers at an early date 
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It is not expected that there will be any cessation of 
work, 





The Welsh tinplate workers are joining the Dockers’ 
Union in large numbers, in the hope of being able to 
obtain higher wages and better conditions of labour. 
The chief official of the Dockers’ Union has invited 
the employers to a conference on March 20 to discuss 
the matter with the view of arriving at a general 
understanding with respect to a uniform tariff and 
working conditions. The tinplate trade is not what it 
was only afew years ago. Competition has affected it 
disastrously and no amount of pressure can make the 
masters go on manufacturing at a loss. The dockers 
will not be able to understand all the questions at issue. 





Mr. Sam Woods, M.P., was debarred from moving 
his amendment to the Address for the increase of 
Jovernment workers’ wages to a minimum of 24s. per 
week, on the ground that only a minister of the Crown 
can take action on the Address in such a matter as 
an increase of pay to servants of the Crown. The 
question can come up on the estimates, and several 
members have promised to support the motion. 





Affairs look rather awkward in the Scottish coal dis- 
tricts, for at a conference held in Glasgow on Friday 
in last week, it was determined to cease work on 
March 15th, on which date the notices of the Fifeshire 
miners expire. If the threat of a strike is carried out 
something like 70,000 men will be involved. 


Mr. Judge Waddy, at the Sheffield County Court, 
expressed a strong feeling with respect to the Work- 
men’s Compensation Act last week ; he said it ‘‘ was 
doing damage instead of good to the unfortunate 
workmen.” Two prominent solicitors who were pre- 
sent endorsed the view, and said two accidents out of 
three which came before them were exempted from the 
Act. The judge added that ‘‘the Act seemed almost 
to consist of exceptions.” This is rather strong con- 
demnation of what is a popular Act. 





WORKMEN’S COMPENSATION: A 
QUESTION OF COSTS. 

In the Southwark County Court, on February 20, His 
Honour a Addison, Q.C., decided a question of costs 
under the Workmen’s Compensation Act. The difficulty 
arose as to costs when arbitrations under the Act have 
been preceded by actions under the Employers’ Liability 
Act of 1882, An action under the title of Skegg v. Keen 
and Co. had been heard before His Honour and a jury, 
in which verdict and judgment had been given for the 
defendants with costs; but, on the application of the 

laintiff, His Honour ass compensation under the 

orkmen’s Compensation Act at 23/. 4s., with costs. 
The Registrar, in carrying out the order, assessed the 
plaintiff's costs at 25/. 8s. 6d., and the defendants’ at 
26/. 93. 6d., with the result that each party had, in effect, 
to pay his own costs. The defendants appealed from the 
taxation by the Registrar on the moc 5 that the plain- 
tiff had no right of set-off. It was submitted on their 
behalf by Mr. Ellis Hill that as the correspondence 
disclosed the fact that the defendants had been will- 
ing at all times to pay compensation under the 
Workmen’s Compensation Act, the plaintiff had brought 
these unnecessary costs upon himself. His Honour 
held that in these cases it was the duty of the Judge 
or arbitrator to enter upon inquiries so as to ascer- 
tain the costs which had been caused by the proceedings 
under the Employers’ Liability Act, and decided in Mr. 
Ellis Hills’ favour. 

The short effect of this decision is that if an abortive 
action is brought under the Employers’ Liability Act and 
costs are thereby incurred, these, in addition to the costs 
of the subsequent assessment under the Workmen’s Com- 
pensation Act, may have to be borne by the plaintiff, in 
consequence of his having adopted a wrongful procedure. 
The material part of sub-section 4 of section 1 is as 
follows: ‘‘ Where an action is brought otherwise than under 
the provisions of this Act, and it is determined in such 
action that the employer is not liable in such action, but 
that he would have been liable to pay compensation under 
the provisions of the Act, the action shall be dismissed, 
but the Court in which the action is tried shall, 
if the plaintiff so choose, proceed to assess such 
compensation, and shall be at liberty to deduct 
merge all the costs which in its judgment have 
been caused by the plaintiff in bringing the action, 
instead of proceeding under this Act.” According to His 
Honour’s decision the assessment of dama and the 
costs thereby occasioned may be caused by the plaintiff's 
error in procedure, and it would seem as if the Court is 
entitled to exercise avery wide discretion when determin- 
ing what costs result from the mistaken commencement of 
= a. It is possible that the decision in this par- 
had = case was founded upon the fact that the defendants 
robe been ready to admit their liability under the 
i ea 1897. Had any serious question arisen as to their 
rs ility under that Act, it is submitted that the costs of 

etermining the question could hardly have been said to 
a Osea ee by the commencement of proceeding under the 
ned ate hm onohe case M7 is conceived that the Judge 

in allowin inti 
he nse ae a. g the plaintiff the necessary 
, + hat costs have long been in the discretion of the Co 
is shown by the three following rules : a 


High Court, the costs follow the event, unless the Judge 
otherwise orders. 

2. If it is tried without a jury in that Court, the costs 
are in the discretion of the Judge. 

3. If the action is in the County Court, the costs are to 
be paid by, or apportioned between, the parties as the 
Court shall think just ; and in default of any special direc- 
tion, shall abide the event. 

But it is a long-established principle that where there 
has been no misconduct on the part of a successful de- 
fendant, he is entitled to his costs so far as they come 
within the provision of the section, and is entitled to the 
deduction of them from the compensation payable (Cooper 
v. Whittingham, 15 Ch. D., 501). 

The alternative methods of procedure by means of 
which a workman may seek to enforce his rights, seg 
to have given rise to considerable difficulty, and will pro 
bably continue to do so, until the above sub-section and 
certain others have been interpreted in the Court of 
Appeal. It does not appear to have been decided 
whether the payment and acceptance of instalments 
under the new Act deprives the plaintiff of his rights 
under the older statute or at common law, but the better 
opinion appears to be that if a workman accepts pay- 
ment of such instalments, knowing that they are paid 
under and in accordance with the Act of 1897, he is 
thereby estopped from prosecuting any further claim. 





MICA-MINING IN BENGAL.* 
By A. Mervyn Situ, M. Inst. M.M. 


Position.—The mines described are situated between 
85 deg. to 86 deg. 30 min. east i.e and 24 ~ 
25 min. to 25 deg. north latitude. The country is made 
op. of a series of parallel ranges of low hills some 400 ft. 
above the surrounding country and 1200 ft. above sea level. 
The direction of the ranges is east and west nearly ; they 
form the boundary between the Hazaribagh district on 
the south, and the Gaya and Monghyr districts on the 
north, being ” ami of the Bengal Presidency, India. 

Geoloay.—The country is made up of gneiss, grading 
into mica schists, tourmaline schists, hornblende rocks, 
quartzites, and a coarse felspathic rock resembling con- 
glomerate with intrusive dykes of fine-grained diorite. 

The hornblende rocks closely resemble.the diorite, and 
weather into similar rounded boulders. But this variety 
passes into a much coarser kind in which “ blebs” of 
white felspar are so close-placed as to give it a “‘ banquet” 
appearance. The mica schists are strongly developed in 
this area and are made up chiefly of white mica (musco- 
vite) with here and there a little black mica (viotite) and 
red mica (lepidolite). 

This rock is highly schistose, breaking up into thin 
lamin and consists chiefly of small plates of mica, 
cemented together with a slight admixture of felspar and 

uartz. It is this rock that contains the lodes that yield 
the mica of commerce. 

The gneiss and other foliated rocks have a nearly east 
and west strike (about 5 deg. north of east and south of 
west), and underlie to the north at an angle of about 
75deg. These rocks are classed in Indian geology as 
among the younger gneisses. 

Pegmatite Veins.—Running with the oe ap of the 
schists, from east to west, are numerous veins of granite 
(pegmatite) varying in width from a mere thread to 20 ft. 
The schists are in places faulted or thrown out of their 
normal strike. The es veins are subjected to the 
same “ faulting ” and frequently at the point of ‘‘fault- 
ing” short north to south veins or ‘‘ cross courses” of 
great width have been formed. 

The veins are made up of amorphous masses of quartz, 
large crystals of pink felspar (orthoclase) and crystals 
or ‘‘ books” of mica (muscovite). The quality of the 
vein varies with-the nature of the adjacent rock. Near 
to the quartzites, the vein stuff is nearly pure quartz 
with little felspar and mica. Where the adjacent rock is 
highly ee felspar crystals are the chief con- 
stituents of the lode; while we may look for a large pre- 
dominance of mica, where the including rock is mica 
schist. This fact is of importance, as a knowledge of this 
peculiarity of segregation in the vein matter enables the 
miners to descriminate between the spots that will yield 
more or less mica. 

In addition to these three chief constituents of the 
pegmatite veins, the following accessory minerals are 
sometimes found—tourmaline, garnet tin-stone, and a 
columbite. The tourmaline is at times strongly de- 
veloped. Near to the tourmaline schists, large massive 
crystals of black tourmaline are not infrequent in the lode, 
and occasionally crystalsfof tourmaline penetrate the mica 
books across the planes or lamination and destroy the 
value of the sheets. 

The pegmatite veins in this district are apparently of 
aqueous origin and due to segregation. e following 
are some of the data pointing to this conclusion: 1. In 
many places the veins die out in depth and in length. 
2. The vein matter partakes of the quality of the includ- 
ing rock, quartz, felspar, and mica predominating as the 
lode traverses rocks containing these minerals in excess. 
3. The crystallisation of the vein matter varying within 
very short distances not being at all homogeneous, as 
one would expect in an igneous dyke. In places the 
crystals of mica are 2 ft. long, 18 in. wide, and 9 in. thick. 
Within a few hundred feet on either side of this spot the 
mica books are small and worthless. 

Ages of the Mines.—This zone of mica-bearing rocks has 
been worked for centuries by the Hindoos. Mica is 
largely used by them for ornamental gece such as 
inlaid work, tassels, flowers, toys, and banners. The 
large clear plates are ruch used by native artists for 
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portrait painting, as being extremely durable and not 
affected by heat or damp and impervious to the attacks 
of insects. The waste mica is ground to a coarse powder, 
and after being mixed with starch is applied to cheap 
cotton cloths to give them a sheen. 

The great marts for mica for native consumption are 
Patna and Delhi. Dr. P. Breton, who visited these mines 
in 1826, found as many as 5000 people at work at different 
mines. In 1849 Dr. McClelland gives the output as 
100,000 maunds (a maund being 821b.). In 1 the 
—- account of Bengal says 10,000 maunds were 
exported. 

The Native Methods of Mining.—The native mines are 
of the most primitive kind. Open cuts along the out- 
crops of the pegmatite veins where books of mica are 
seen in ~~ Lye These cuts are continued down 

0 ft. till the sides become dangerous. No 
timbering is used to keep the sides from falling in, and 
frequently accidents happen and the miners are buried 
beneath the fallen walls of the reef. Where exceptionally 
rich stuff is met, and the vein-stuff is decomposed and 
soft to some 50 ft. or 100 ft., inclines are put in, and 
follow down the rich shoots of mica in a most tortuous 
course, zig-zaging about from side to side with the “‘leads” 
of rich ground. ng lines of women near to each other 
and placed in double row, from the water level to surface, 
hand out earthen pitchers—called ‘ gurrahs”—to one 
another ; the full pitchers are handed up one line and the 
empties down the other. As many as seventy women 
are sometimes placed to remove the water from a mine 
not 35 ft. deep in perpendicular depth. The incline, of 
course, was much more than this in length. 

Where the reef is highly felspathic and of large size, 
decomposition extends to-quite a hundred feet or more, 
and it is here that their largest mining operations are 
carried on. In order to ventilate the inclines and draw 
out the mica, gree reg shafts, about 2 ft. in diameter, 
are put in. The author counted as many as thirty of 
these circular shafts along the strike of the reef, and 
within a few feet of each other. 

The miners are a local tribe called ‘‘ Bandathis ;” the 
men, women, and children all working at the mine when 
they have no agricultural work in the fields. Work is 
only conducted in the dry months (November to May). 
Immediately the rains set in they return to the tillage of 
their fields. Work is only conducted in the day, beginning 
about 8 a.m., and giving over at dusk. Where the veins 
are hard, yet sufficiently rich to pay for the labour, large 
fires are kindled inst the face of the lode, and when 
the vein stuff is sufficiently heated, water is thrown on to 
it, when the sudden cooling causes the rock to shrink and 
crack. Into these cracks wedges of soft iron, locally 
manufactured from the magnetite iron ores common in 
this neighbourhood, are driven, and large boulders 
detached. The exposed books of mica are chiselled out 
and taken to surface. The books of mica are split into 
sheets of about } in. in thickness. All the rough edges 
and flaws are trimmed off by means of a sharp sickle 
(called ‘‘hasawah”), and then sorted according to colour 
and size. The sheets are in some cases very large, 24 in. 
by 18 in., being the largest in this district. In the 
Itakuri Mine, Nellore district, Machas, plates 60 in. by 
40 in. have been obtained. 

Present Method of Work.—It is only within very recent 

ears that Europeans have taken up the mica industry. 

ining is still conducted on purely native methods de- 
scribed above; and although 250 mines are at work in 
this district, on not a single one is machinery of any kind 
used, and certainly on none of the ag rties visited by 
me this year (1898) was there the least attempt at 
European methods of mining. The same wasteful, slow, 
and laborious ieee practised by the natives for hundreds 
of years is still in vogue. Men are sent out during the 
rains to search for likely-looking outcrops of mica. The 
mica-schist being softer that the other members of this 
series of rocks, is eroded into valleys—the more quartoze 
beds making the ridges of hills. A certain amount of 
alluvium and talus from the adjacent hills covers the 
valleys. 

After gee | heavy rain this surface deposit is 
washed off, and with it the decomposed felspar of the 
pegmatite veins, leaving exposed tufts of ‘partially de- 
composed mica. The natives call these tufts ‘‘foo-foo” 
and believe that they grow during the rains, as they 
cannot account for their exposure at surface after a heavy 
shower, where there was nothing apparent before the 
rain. Having discovered several of these ‘‘ foo-foo ” spots, 
these are marked off for mining operations as soon as the 
dry season ins. Parties of men, women, and children 
are set to work on those outcrops, and the books of mica 
~ out, packed in loads of about 30 lb., and brought in 
at dusk to the central store. 

Here several skilled men are seated on the floor trim- 
ming the mica before it is packed away for market. 
Before each man is a stout peg, driven firmly into the 
ground and protruding about 18 in. The books of mica 
are first split into plates about 4 in, in thickness, the mica 
easily splitting into lamine of er d thickness. The 
trimmers are provided with sharp sickles, and the point 
of this knife is used for opening the sheets. Imperfect 
lamin are now pealed off the _—- till both surfaces 
show a clean, even face. The plate is supported against 
the side of the , and the sickle drawn downwards to 
trim off the j ends and irregularities along the edge 
of the sheets of mica. 

After trimming, the plates are sorted for the European 
market, the Uni ingdom and America being the 
chief buyers. The sheets are first so’ according to 
quality, four kinds being recognised by the dealers. 

1. Ruby mica, hard and tough. 
2. White transparent mica. 

3. Discoloured and smoked. 

4, Black mica and flawed. 
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If 8 represents the value of ruby mica, 4 would be paid 
for white, 2 for discoloured, and 1 for black and flawed 
sheets of equal size. The sizing is as follows: 


Special Sheets Measuring more than 50 Square Inches. 


No. 1. Sheets of from 36 to 50 square inches. 
” 2. ” ” 3) 
” 3. ” 16 ” 24 %” 
ee * *” 10 ,, 16 ” 
” 5. ” 6 ” 10 9 
6. ” 4 ” 6 ” 


Quoting from a recent sale sheet at an auction in London, 
the following prices were realised : 


Best Ruby, Per Pound. 
Number. 8s. d. 
1 ass ne ies hes bs i>, ae 
2 4 0 
3 2 0 
4 ae 
5 0 4 
6 o. ne fen . sf: 2s 
Specials bring as much as 1/. per lb,, according to size 
of x se 


The sheets are trimmed irregularly into any shape they 
will take to clear them of flaws. Should square, rec- 
tangular, or diamond-shape sheets be wanted, a special 
rate has to be paid for these to allow for the great waste. 

The sheets ars packed in boxes of 1 cwt., and trans- 
ported on carts to the nearest railway station, 100 miles 
distant. From thence they go to Calcutta, and are 
shipped to London or the United States of America. 

Market and Output.—During the year 1895-6, 8913 ewt. 
of mica were exported from India, of which the mines 
under review contributed 8835 cwt., valued at Rs. 995,000 
or 66,0007. The yield of the mines may be pl at 
double this figure, one-half being required for the Indian 
market, and that chiefly of the inferior kinds. 

The export trade is a growing one, as the following 
figures will show : 


Exports. 
1892. 1893. 1894, 1895. 1896. 
cwt. cwt. cwt. cwt. cwt. 


Bengal 2298 3310 4843 5126 8835 


Hard, sound, ruby mica is much used for the doors of 

lass and steel furnaces where extreme heat is required. 

he mica is not affected by the extreme heat, and thus 
enables the workmen to look into the furnace and watch 
the crucibles of molten matter. Thin sheets are made 
into chimneys for incandescent gas burners, also for fire 
screens and for electrical purposes, as mica is an extremely 
bad conductor of electricity. 

A method of cementing sheets of mica into a cardboard 
has been recently patented in Germany, and this card- 
board is used for coating boilers, mica being a non-con- 
ductor of heat. It is also manufactured into helmets for 
fire-brigade men, packing for fireproof rooms, &c. Thinner 
sheets are made into envelopes for wrapping valuable 
documents. 

Quantity of Mica Available.—At present India yields 
the bulk of the mica consumed in the Arts, and of this 

uantity nearly all comes from the district described. 

he pegmatite veins in this locality are numerous and of 
large size, and are in places extremely rich in mica, 
nearly one-third of the vein-stuff being of this material. 
The quantity of mica available is practically inexhaustible. 
The present method of mining is wasteful in the extreme, 
and fully nine-tenths of the mica extracted from the 
mines is injured and rendered unfit for export. Thou- 
sands of tons of waste mica are to be seen at the mouths 
of the mines and at the dressing floors. Probably the 
new patented method of cementing mica into poe er 
may create a market for this. There cannot be the 
slightest doubt that when European methods of mining 
are introduced, the cost of production will be materially 
reduced, the waste will be much less, and a better qualit 
of mica will be secured. At present only the > vache f 
or partially decomposed vein-stuff is mined. Here the 
mica must also undergo a partial decomposition, but of 
course not to anything like the extent of the felspar. In 
the hard vein-stuff the mica is hard and tough, and this 
class of mica commands a better price. 

Some of the veins yield black mica gee This is 
largely used as a drug by Hindoos and Mohammedans. 
Reduced to a powder, it is supposed to be very efficacious 
in cases of ery The sheets of mica are at times 

ery queerly marked. In places one-half of each sheet 
will be muscovite and the other half biotite, the line of 
division between the two colours being a perfectly straight 
line, and there being no apparent change beyond the 
colour in the uniformity of the sheet. Otber sheets again 
are marked with a chequered pattern in black lines, the 
lines being due to magnetite. Again, there are dendritic 
inclusions of white quartz between thelaminz. All these 
markings take from the value of the sheets. The most 
esteemed colours are pure ruby, amber, light green, trans- 
parent white. There is also a silver white, which the 
natives prize for inlaid work. 

A demand for Indian mica has lately sprung up in the 
United States of America. -n 1895 the quantity taken 
was 1900 cwt., while in 1896 it was 5076 cwt. Indian 
ruby is found to answer the purposes of furnace work 
better than the locally obtained mica. 





AMERICAN MACHINERY FOR CuINnA.—The Laidlaw- 
Dunn-Gordon Company, of Cincinnati, manufacturers of 
— engines and hydraulic machinery, nave ship 

ve car-loads of cross-compound Corliss engines, conden- 
sers, air and circulating pumps, &c., to Shanghai for the 
Shanghai Inland Water Company. The company has 
been executing orders of late for India, Japan, Denmark, 
Sweden, Holland, and Russia, 
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Fifth Report to the Alloys Research Committee.* 

By Sm Wuu414am C. Roserts-Austen, K.C.B., 
D.C.L., F.R.S., Honorary Life Member. 
(Concluded from page 262.) 

Application of Photo-Micrography to the Study of Steel 
Rails.—A preliminary treatment of an entire cross- 
section of a rail by dilute sulphuric acid affords much 
information as to the exact positions of the portions 
which it is desirable to submit to detailed examination. 
A transverse section about 1 in. in thickness is cut from a 
rail; one face is then carefully surfaced and the back and 
edges of the section are covered with a suitable protect- 
ing varnish. The section is then placed with its unpro- 
tected surface upwards in a bath A dilute sulphuric acid 
(4 water to 1 acid) raised toa temperature of 60 deg. Cent., 


Fig. 53. Pearlite of = x 744 diameters. 
ail 1. 





sulphur and phosphorus, low in mangan but high j 
carbon. The corrosion indicates there has nigh in 
ne or separation of the constituents of a rail during 
solidification. This corroded structure is not inconsistent 
with durability in wear and with good results under the 
falling-weight test even after prolonged wear. On the 
other hand, a finely granular rail, such as is shown in 
Fig. 48, usually indicates the presence of much man. 
ganese, that is, over 0.9 per cent. The tenacity of such a 
rail would be high, but its endurance under the falling. 
weight test, would be low, and there is danger of a ten. 
dency to brittleness. Such a rail shows but little indica. 
tion of the occurrence of liquation. It is easy to see from 
such etched sections which portion best deserves selection 
for the purpose of photo-micrography. 

The question of rail steel has been considered merely in 
relation to the position it occupies in the freezing-point 
curve of carburised iron, and no attempt has been made 





Fig. 54. Pearlite of rail x 744 diameters. 
il 2. 
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or 140deg, Fahr. The action of the acid is maintained 
for two hours, when the section is removed, washed in 
warm water, and dried. The appearance of the specimen 
is much improved by dipping the prepared surface in 
concentrated nitric acid, washing in water, and drying. 
It is probable that the whitish patches of material which 
after this treatment generally adhere to such a prepared 
surface of a rail section and improve its — for 
——. hic purposes, are composed of Fe,C, which 
as not m dissolved by the attacking acid. This 
Fe,C is rapidly dissolved by the nitric acid fol- 
lowed by washing, and a clean surface is left. The 
result of such preliminary treatment of a rail is to 
reveal either a minutely granular texture on the one 
hand, or a deeply pitted and furrowed structure on the 
other. Four such prepared sections are given onPlate 9. 
[Plate No. 9, Figs. 45 to 48, was represented at the meet- 
ing by lantern slides, and will be published su uently. ] 
The extreme cases being presented by Fig. 45, which pre- 
sents a case of deep corrosion, while Fig. 48 is minutely 
granular and very evenly attacked. ails which are 
much corroded, as is the case in Fig. 45, are often high in 
* Paper read before the Institution of Mechanical 
Engineers, 


| to deal with the subject with any approximation to ex- 
haustiveness, The foregoing remarks will, however, 
serve to indicate the direction in which work may be 
conducted, more particularly in relation to photo- 
micrography. 

Mr. Andrews has, as is well known, dealt at grea 
length with the structure of rails, and has illustrated 
observations by drawings,* and he has devoted sprcia 
attention to the question of flaws. The nature of i 
has also been recently treated in any important paper DY 
Mr. Stead,+ whose great skill as a photo-micrographist 
lends special interest to the photo-micrographs by 
which his paper is illustrated. With regard to the size 
of grain, the relative dimensions of the areas of pee 
ond of ferrite, as well as the size of the granules, —_ 8 
valuable indications as to the qualities of the rail an ve 
to its probable durability. It has been shown by 
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Martens* that the size of the grain depends on the tem- | not discordant. But it 1s necessary to compare the steel | weights, and it is, therefore, well for the members of 

perature at which the rail was rolled, the strength and | of the same composition for general speaking. The this society, carefully to consider this system, in order to 

extensibility of the rail. increasing when the size of the greeter the amount of carbon and manganese in steel the understand what advantages and disadvantages it will 
in diminishes. Rolling at too high a temperature | larger its grain will be and the greater its tenacity. For involve in their professional work. 








om to produce large meshes of ferrite enclosing pearlite, | rails with transverse sleepers the falling-weight test ap-| It goes without saying that any change in the existing 
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Fie. 56. Exterior of head x 123 diameters. Fic. 61. Tyre and axle steel. 0.32Cr.,0.44C. Fic 62. Tyre and axle steel. 0.32 Cr., 0.44 C. 
i Soft. Magnified 744 diameters. Hard. Magnified 744 diameters. 
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Fig. £9. Pearlite of rail x 744 diameters. Fie. 60. Pearlite of oq x 744 diameters. 1 Magnified A dhs: te nguified 744 diame — 
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Rar Steet. CHROME STEEL. 
system of measures and weights, however bad it may ke, 
must entail some disadvantages for a professional man, 
who throughout his life has stored his memory with facts 
relating to that system, and who has, so to say, condensed 
his experience in formulas based uponit. The habits and 
experiences of a lifetime cannot easily be shaken off or 
altered, and the man who for the first time looks upon a 
drawing dimensioned in metres, where the familiar feeb 
and inches are changed into numbers with three or four 
figures, generally feels somewhat bewildered. Most engi- 
neers can tell by sight the diameter of a pipe in inches 
withoutmeasuring it, and can, in the same manner, tell the 
size of the various standard sizes of bars, angles, and tees 
used for structural iron work, to within a}in. Mechani- 
cal engineers have their minds stored with facts relating 
to the proper proportion of the various classes of machi- 
nery they design, and know almost intuitively to within 
4 in, the proper sizes of the various detail parts of a 
machine or structure. Such a knowledge is almost indis- 
pensible in designing, and to transfer this knowledge of 
sizes and dimensions from inches into metre, must of 
necessity take time. The mind and memory must get 
used to the new standards, and to their Greek and Latin 
names. It is almost like learning a foreign language. 
An a gs who begins to speak French mentally 
CARBON PER CENT forms his sentences in English, and then translates 
dais oun 9 ecthia bY : them into French, and it is only by perseverance 
ut within certain limits the higher the temperature of’ pears to be more important than tensile tests. High tena-|and_ practice that he is able to think and speak 





(4798,R) 








vomit the greater is the strength and durability of the city is, of course, often accompanied by a brittleness. in the French language in the way he does it in his own. 
rail, It will be obvious that steel of the same composition | Similarly, in acquiring a knowledge of the metric system 
> be considered in such a generalisation. it is a necessity constantly to refer back to the ould stan- 

Mr. Sauveur found that the tenacity of the rolled steel| THE METRIC SYSTEM OF MEASURES dards. Homans the metric system of measures and 
Varies inversély as the size of the grain. M. Osmond+has AND WEIGHTS.* weights correspond more nearly with the English than 


con - shown that the results arrived at by Mr. Sauveur 2 with the systems previously existing in any of the coun- 
of M. Ljamin, as regards the relation between the size By A. Hanssen. tries in which it has been introduced. The inch, the ton, 
oF grain and the physical properties of rolled steel, are IT now seems probable that this country at no very dis- | the hundredweight, and the horse-power have simple 
Lo : tant date, will adopt the metric system of measures and | equivalents in metric standards, which for all ordinary 
Vv Mittheilungen aus den Kéniglichen Technischen. ——————---——------ | purposes are sufficiently accurate. 
ersuchsanstalt,” vol. xiv., 1896, page 89. * Paper read before the Civil and Mechanical Engi-| Continental engineers who have long ago adopted the 
+ Metallographist, vol. ii., 1899, page 78, neers’ Society. metric system, express great astonishment that England, 
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the busiest industrial country in the world, should waste 
time and energy over a system of weights and measures 
that dates from the Norman Conquest. Those who have 
grown upunder this system and not known any other do 
not realise what an enormous amount of useless work 
they perform both in their childhood in learning endless 
tables relating to feet and inches, pounds, paren 
and pence, hundredweights, quarters, stones, and pounds, 
&c., and in their after life in applying these tables. 

Take as an example an ordinary engineering drawing 
of which many thousands are made every year in Lon- 
don and provincial drawing offices and sent into the 
workshops. They are nearly in every case fully dimen- 
sioned in feet, inches, half, quarter, eighth, sixteenth, 
and sometimes thirty-seconds of an inch. That is, a 
row of dimensions may contain figures of seven different 
denominations. Five of these have to be multiplied by 
their least common multiple, the result added up reduced 
to inches and fractions, and finally the inches are reduced 
to feet and inches. The author has, during his shop ex- 
perience, often seen fitters trying to perform such an ad- 
dition where an over all dimension has been forgotten in 
the drawing office. The waste of time is generally very 
great. Three or four men will try it, each man getting 
a different result, and at last the matter will either be re- 
ferred back to the drawing office, or the dimensions will 
be carefully marked off on a lath and measured with a 
rule. With metric measures such an addition becomes a 
simple sum that can be performed by a child. 

When caleulating the cubical contents of spaces or 
solids, three dimensions must be multiplied together. 
With metric measures this can never involve more than 
two multiplications ; but when the dimensions are given 
in feet, inches, and fractions the calculation becomes the 
expansion of a multinominal expression. If we call the 
feet a, the inches b, and the fractions c, then the cubing 
of this expression involves first the cubing of each term, 
then each term must be squared and multiplied with 
twice the sum of the two other terms; and, finally, the 
product of six times the three terms multiplied together is 
added to theabovesum. Algebraically the sum becomes: 


(a+b +c =a3 + 6 + c3 + a? x 2(b +c) + 
W2(a +b) +c? 2(a + b) + 6abe. 


All these terms have to be added together and reduced to 
cubic feet, cubic inches, and fractions. To carry out 
such a calculation is a practical impossibility, and various 
expedients have to be resorted to in order tu avoid it, such 
as expressing the inches and fractions in decimals of a 
foot, or reducing the feet to inches. 

Similar complications occur in pricing out goods. 
Take, for instance, cast-iron pipes. ‘The prices are given 
in pounds, shillings, and pence per ton; and the weights 
in tons, hundredweights, quarters, and pounds. Each 
such calculation involves twelve seltielientions, nine 
divisions, and a number of additions and reductions. 
The training required to do such calculations quickly and 
correctly requires an amount of time that would have 
been more usefully employed in learning mathematics 
and mechanics, which are of the greatest importance for 
engineers. 

The greatest impediment to the introduction of the 
metric system appears to be a vague dread of decimal 
fractions. There is no doubt that the general public has 
a strong prejudice against them, both in this country and 
abroad. Those who have learnt them at school seem to 
remember them as a kind of nightmare, and the first 
argument against the metric system is invariably that 
vulgar fractions are more convenient than decimal frac- 
tions, and it has even been seriously proposed to abolish 
the present decimal system of numerals and to introduce 
a duo-decimal system of numerals. This, in the author’s 
opinion, would almost be as difficult as to abolish the 
English language and to introduce Volapuk or some 
other up-to-date form of speech. This latter would cer- 
tainly be an advantage if all other nations would agree 
to do the same, but a duo decimal system of numerals 
would have absolutely no advantage over a decimal system. 

Opinions differ as to whether decimal or vulgar frac- 
tions are the most convenient, but all a; that to avoid 
fractions altogether is the most desirable of all. This 
is really what the metric system does for all ordinary 
calculations. The various sub-divisions of the metre 
are almost invariably used as units which require no 
further sub-division. In engineering shops on the Con- 
tinent, all measures are expressed in millimetres for all 
dimensions from 1 millimetre to 999 millimetres. For 
higher figures, the three last figures are marked off with 
a comma, and may be read either as millimetres, or as 
metres and millimetres. By remembering that 100 milli- 
metres are very nearly equal to 4in., such figures are 
— reduced to inches ; 500 millimetres are very nearly 
equal to 5 in. x 4in. = 20in.; 600 millimetres are in the 
same way nearly 24 in., and the nearest intermediate 
inches are found by remembering the three figures 25, 50, 
and 75 millimetres as lin., 2 in., and 3 in. respectively. 

In ordinary civil engineering and architectural work 
such as levelling, surveying, building, &c., the unit of 
measurement is the centimetre, and it is very seldom 
necessary tu oe © smaller unit for such purposes. 
The centimetre is also the unit employed by most trades 
such as carpenters, bricklayers, tailors, drapers, dress- 
makers, &c. For such purposes an inch is too large to be 
used without sub-division, but the centimetre is a most 
convenient unit, and quite small enough for such pur- 


poses. 

A decimal coinage should be introduced with the metric 
system, as, for instance, pounds, florins, and mils, the 
sacar | being divided into ten florins, and the 

orin into 100 mils, each approximately equal to a far- 


thing. This was first proposed by Mr. J. Parry in a 


by a Select Committee of the Houses of Parliament in 
the year 1853. This would render all the ordinary calcu- 
lations of prices connected with lengths and weights ex- 
ceedingly per as for each florin per metre, the goods 
will cost 1 mil per centimetre. There is thus no neces- 
sity whatever for subdividing the metre in quarters or 
thirds, as the price of the nearest centimetre is so easily 
ascertained. 

It is well to observe that decimal subdivisions of a foot 
would not possess nearly all the advantages as the sub- 
divisions of a metre. A thousandth part of a foot is so 
minute a division that it cannot be distinguished on a 
rule without the use of a magnifying glass, and a hun- 

redth part of a foot is too large tobe used in engineering 
workshops as the millimetre is used on the Continent. 
The decimal inch, equal to 30.478 millimetres, differs 
more from the standard inch than this latter differs from 
the metric inch of 25 millimetres. 

A yard subdivided into 1000 parts would have 27.8 sub- 
divisions per standard inch, and thus be far less con- 
veniently adapted to the ordinary standard sizes of —_ 
rolled iron, and timber than the metric measures om be. 

The leading thought of the metric system is that the 
standard weights should be equal to standard volumes of 
distilled water at freezing point. The standard weights 
are the gramme, the kilogramme, and the tonne, and 
these are equal respectively to a cubic centimetre, a cubic 
decimetre (or litre), and a cubic metre of distilled water. 
Instead of the English ton of water having the odd 
number of 35.9 cubic feet or 1.33 cubic yard, we have 
here the capacity of a metric tonne exactly equal to a 
cubic metre of water. Any one with a metric rule in his 
hand gets a definite idea of the relation between weight 
and volume by measuring out a cube with sides equal to 
the metre. By knowing the specific a of the various 
substances in general use, we get, by remembering this 
single number, information about the weight of the various 
volumes of this substance that could only be obtained 
from an extensive table under the present system of 
weights and measures. Take, for instance, a substance 
like cast iron, the weight of which we constantly have to 
calculate from the volumes shown on drawings or de- 
scribed in specifications. Its average specific gravity is 
7.23, that is to say, it weighs 7.23 times more than an 
equal volume of distilled water. This single figure tells 
us at once that a cubic centimetre weighs 7.23 grammes, 
a cubic decimetre weighs 7.23 kilogrammes, and a cubic 
metre weighs 7.23 tonnes. A plate 1 square metre in 
area and 1 millimetre thick has a volume of 1 cubic deci- 
metre, and it is therefore easily remembered that sheets 
of cast iron weigh 7.23 kilogrammes per square metre for 
each millimetre in thickness, If we have a given weight 
of cast iron, and want to know what volume it occupies, 
we only have to divide the weight by this one —— 
feature of 7.23. To convert the grammes and kilo- 
grammes into tonnes, it is necessary to insert the usual 
comma for every three figures of the result. 

If we compare the English weights and measures with 
this wonderful simplicity of the metric system, we see 
how sadly the English engineer is handicapped. He 
must, like his Continental compeer, remember the 
specific gravity of cast iron, but this figure alone gives 
him very little information. He must, in addition, re- 
member that the cubic inch, the cubic foot, and the 
cubic yard weigh on the average respectively 0.26 lb., 
451 lb., and 4059 lb. He must divide with 2240 to make 
the pounds into tons, with 112 to make the remainder 
into hundredweights, with 28 to get quarters, and note the 
final result down as pounds. For him to remember that 
the average weight of sheets of cast iron is 2.45 lb. per 
square foot per ;'s in. in thickness is really not of much 
use, as all these weights vary as much as 8} per cent. 
with the specific gravity of the various brands of cast 
iron. ‘ 

As the metric inch is within 1.6 per cent. of the English 
inch, so the metric tonne is within 1.6 per cent. of the 
English ton, and 100 kilogrammes within 1.6 per cent. of 
two hundredweights. The kilogramme is 10 per cent. 
above two English pounds. This will undoubtedly cause 
some inconvenience with the present coinage, but if the 
coinage is decimalised, the inconvenience would be very 
slight indeed. 

In all hydraulic calculations the interdependence of 
measures, volumes, and weights is very valuable. A ton 
of water has now 224 gallons, or 35.9 cubic feet. A cubic 
foot has 6.23 gallons. A gallon used to contain 84 lb. of 
distilled water, and still does so in the United States, but 
fortunately our legislators made a supreme effort and 
parece wee f an imperial gallon containing 10 1b. of distilled 
water at 62 deg. Fahr. This is the only even figure re- 
lating to hydraulic calculations, and the author rarely uses 
it without feeling a sense of gratitude to the Act 5 of 
1824, which introduced it. It has, however, no direct 
connection with any standard volume, it is only approxi- 
mately 0.16 of a cubic foot, or a cube with sides 0.25196 ft. 
long, and hydraulic calculations still remain intricate. 
Say, for instance, we want to calculate the diameter of a 
pump for raising 150 gallons of water per minute. The 
piston speed of the pump is generally given in feet per 
minute, and to get the area of the pump barrel in square 
feet, we must convert the gallons into cubic feet, and 
divide by the piston speed. aving thus found the area 
of the pump barrel, we can find the diameter of it in feet 
and decimals, but as this diameter is invariably given in 
inches, we have to multiply by 12 to get inches and 
decimals, and then again to reduce the decimals to eights 
and sixteenths. 

With the metric system the quantity of water to be 
lifted is given in litres or cubic decimetres per second, 
the s of the piston is given in decimetres per second, 
and a division of the first figure by the second gives the 


the decimal point to make them into millimetres. The 
English system thus requires five operations, while the 
metric system only requires two; or, in other words, the 
metric system reduces the work of calculation 60 per cent 

This reduction of work by using the metric system, 
holds good for most calculations made by engineers and 
architects. The amount of unnecessary work done by 
quantity surveyors for the building trades, when taking 
out quantities, is immense. On the Continent all dimen. 
sions are in metres, and one or two multiplications give at 
once all quantities in square or cubic metres. In this 
country all dimensions are given in feet, inches, and frac. 
tions, but in the quantities only timber and stone are 
measured in cubic feet. Brickwork is measured in rods 
of 306 cubic feet, or of 272 square feet 14 bricks thick. 
Earthwork and concrete are measured in cubic yards 
feet, and inches. Plastering, painting, paving, &c., aro 
measured in square yards, feet, and inches. It should be 
noted that while a cubic foot is generally understood 
to have 1728 cubic inches, and a square foot 144 square 
inches, the quantity surveyor only allows 12 in. in each 
case, that is, he reckons foot-inches. The square inch is 
a foot long and an inch wide, and the cubic inch is a 
surface of 1 ft. square multiplied by 1 in. in thickness, 
All these various measures make quantity surveying a 
most difficult and elaborate matter, and they certainly 
make it far more expensive, than it would be if the 
metric system were in force. 

In measuring the pressure exerted by liquids, gases, 
and vapours, five different units are employed, namely, 

unds per square inch, feet of water, inches of water, 
inches of mercury, and atmospheres. An atmosphere is 
33.9 ft. of water, or 14.706 lb. per square inch, or 29.92 in, 
of mercury. A pound per square inch is thus equal to 
2.311 ft. of water, or 2.046 in. of mercury, or to 27.68 in, 
of water. In the metric system, the mean pressure of 
the atmosphere at sea-level is almost exactly equal to 
760 millimetres of mercury, which is equal to a column 
of water 10,333 metres high, or to 1.0333 kilogrammes per 
square centimetre. Slight pressures such as the pres. 
sure of coal gas, or the vacuum ina chimney stack, are 
expressed in millimetres of water, of which 10,333 are 
equal to an atmosphere, or by kilogrammes per square 
metre, of which, again, there are 10,333 to an atmo- 
sphere. These measures are readily interchangeable 
without any calculation, and depend upon the fact 
that a tube 10 metres high, with a sectional area 
of 1 centimetre, will contain exactly 1 litre of water, 
which will weigh 1 kilogramme, and the pressure exerted 
by the water in the tube against its base is, therefore, 
equal to 1 kilogramme per square centimetre for each 
10 metres in height. This is most convenient in all hy- 
draulic calculations, as it avoids the constant calculations 
or reference to Tables in order to reduce pressures per 
square inch, to feet of water, and vice versd. 

A metric horse-power is equal to 75 kilogrammes lifted 
1 metre high per second. ‘The difference between this 
and an English horse-power of 550 lb. lifted 1 ft. high per 
second, or 33,000 Ib. lifted 1 ft. 4 per minute, is only 
about 1.38 per cent., the metric horse-power being the 
smaller. ; 

It has been mentioned as an objection to the metric 
system, that metre is not what it pretends to be, namely, 


i0,000,000"" part of the length of the meridian passing 


through Paris from the Equator to the North Pole. 
Measurements for ascertaining the exact length of this 
uadrant were made by order of the Revolutionary 
xovernment of France, and completed just one century 
ago by M. van Swinden, and laid before the Corps 
Legislatif on June 2, 1799. The distance measured was 
an arc of 10 deg. latitude from Dunkirk to Formentara, 
one of the Balearic islands. The Jatitudes of various 
points on this are were found astronomically, and the 
various distances were measured by careful triangulation. 
Some errors were, however, made, and later measure- 
ments by using more refined methods, and better instru- 
ments have proved that the exact length of the meridian 
is 10,001,472 metres, or 1472 metres more than found in 
1799. The metre should, therefore, be 0.1472 millimetre, 





or about ;45 in. (the thickness of a sheet of writing paper) 
longer than it is. This error has, of course, a great scien- 
tific interest, and would be important if it should ever 
become necessary to reconstruct the metre from actual 
measurements ; but for all practical purposes, it is of no 
importance whatever, as the true standard of the metre 





is the bar of platinum deposited in Paris and with the 
various Governments of Europe and Americs, and 
whether these bars are exactly os si oot” of the earth- 
quadrant, does not in any way interfere with the value 
and utility of the metric system. 








A German Sup Canat.—The German Emperor has ap- 
proved plans for a projected ship canal between Stettin 
and Berlin, by means of which vessels of heavy tonnage 
will be able to load and discharge cargoes direct at Berlin. 


New York Harsour.—The United States Secretary of 
War has sent to Con a report of Brigadier-General 
Wilson, of the United States Engineer Corps, on aomer 
and estimate for the improvement of the East Channel o 
New York harbour from the Narrows to the sea. Gene- 
ral Wilson says that the Board is of opinion that a = 
nel 35 ft. deep, and 2000 ft. wide, should be provided ; 
and the cost of making such a channel is estimated . 
910,000. In view of the tendency to construct vessels os 
a deeper draught, the Board believes that the chann 

shank Gveusealla be deepened to 40 ft., and an an 


. * . * to 1,300,000/. he 
for this work is submitted, amounting Scheer 4 





area of the pump in square decimetres. The diameter is 





os read before the Numismatical System in 1838, 
and later on recommended for adoption in this country 


found from this in decimetres, and we have only to move | 


deepest draught of steamers now using t 
2 ft., but tbe vessels are being built to draw 33ft. 
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CHILLED ROLLS, AND WHY THEY 
BREAK.* 


By Mr. E. D. NicHotson. 

Tus paper was originally written at the request of the 
Council sbout four years ago, but for several reasons 
reading was postponed ; being again asked to read it, I 
have much pleasure in so doing. | ; 

‘As the manufacture and destruction of chilled rolls has 
so recently been before this Institute, it may appear 
somewhat inopportune at so early a time to reopen the 

tion; but as the main issues of such an important 
oe be t extent obscured, I feel that 
matter became to a great extent obscured, ee at no 
apology is needed for again making it, to a great extent, 
the text for this paper. 

The points I propose to confine myself to, as far as 

sible, are : : ; 

*SlThat the best chilled rolls are made in Staffordshire. 

2. That the best pig iron for the manufacture of chilled 
rolls is produced in Staffordshire. 

3. Why chilled rolls break. A 

I consider that I am justified in claiming that the best 
chilled rolls are made in Staffordshire, for the very simple 
reason that sheet and plate makers buy them and bu 
largely, and that more ¢ illed rolls are made in Stafford- 
shire than in any other founding centre, Naturally, 
Staffordshire firms buy them; some, no doubt, from 
patriotic motives, or a desire to do their friends and 
neighbours a good turn. But why do the South Wales, 
Lancashire, Cleveland, Scotch, and other firms in the 
United Kingdom buy them ? ; : 

Why, in the face of hostile tariffs, heavy freightage, 
&c,, do the Belgian, French, German, Russian, Italian, 
Spanish, and even Turkish and Chinese iron manufac- 
facturers buy them? It is not patriotism or fraternal 
love. It isa matter of hard cash. It is because they are 
the best. The Staffordshire rolls have a better face, keep 
a good face longer, and are stronger and more economical 
in the long run than those made elsewhere. I am not 
aware that any are exported to the United States, but I 
believe that if the high tariff could be done away with, 
the Staffordshire roll founders would be able to compete 
successfully with their American brethren. Such is the 
unreliable character of the American roll, I am told, that 
it iscommon practice where mills are not too large, to 
have a pair of rolls, housings, &c., all bolted together 
complete, so that in case of failure the old set can be 
lifted out bodily and the new put in without serious loss 
of time. 

On the Continent, the < trouble, besides breaking, 
is what we commonly call shelling or ep and al- 
though rolls of home manufacture are made and supplied 
at a very much lower price than that at which Staffordshire 
rolls can be procured, the great majority of the best firms 
patronise to a large extent the Staffordshire article; 
therefore we may take it for granted that the Stafford- 
shire gives the greatest satisfaction, and is the cheapest 
in the end. 

Other reasons why the best rolls are made in Stafford- 
shire are: That this county may fairly claim to be the 
home of the chilled-roll trade. Ido not feel justified in 
saying that such rolls were first made here, as it is more 
than probable that the Forest of Dean produced chilled 
rolls in the very early days of sheet-making ; but it is 
beyond doubt that for over seventy years at least their 
manufacture here has been to a large extent a monopoly. 
No doubt some of our members will feel a pleasure in 
enlightening us on this head. 

It must also be borne in mind that until late years the 
art of casting chilled rolls has been more or less what I 
may call (for want of a better term) a negative art; that 
Is to say, a caster did not know why certain brands or 
numbers did not suit, but as it was found from practical 
experiment that they would not, they were religiously 
eschewed, and ultimately the range of irons was narrowed 
down to those that there was every probability would 
suit; this was handed down from father to son, friend to 
friend. Others, by a keen practical observation, and 
having a turn for experiment, acquired the requisite know- 
ledge. Am I saying too much when I say that 25 years 
ago it would have been almost impossible to find a prac- 
tical roll caster who would be able to state the amount of 
chill to be expected from a a first trying it— 
unless he knew the brand and the precise conditions of 
its manufucture, i.e., hot_or cold blast? Now, there are 
not only men in the trade, but blast-furnace managers, 
who will, on a complete analysis being shown them, 
able, conditionally t at the iron is remelted properly, to 
say toa very near point the amount of chill that can be 
expected without seeing the pig at all. The operation of 
melting again requires great care ; roughly speaking, an 
soon flame was, and is, the enemy. This was not 
known, but the men who had charge of the furnace knew 
= if the fire was not worked in a certain way, or if 

oors were left open at a particular time, trouble would 
ensue. Itmust not be inferred that I cast any reflections 
upon the old men, but the reverse ; because these men, 
more of whom are still in this district than elsewhere, and 
a strove and plodded hard to acquire the requisite 
nowledge of selection and melting, are with us now, and 
= a fund of knowledge of technical details other districts 
© not possess. It will also be found that the greater 
ate ate of the men actually employed in the same 
‘i de in other centres are Staffordshire men, or acquired 

eir information here. Conse uently, Staffordshire pos- 
erederann erage yd wel. =. in the actual details 
oles degre, ricts which are handicapped to a greater 

» Will not go to such an extent as to say that other dis- 
tricts cannot and will not be able to ae as good a roll 


ot ee tread before the South Staffordshire Institute 





as Staffordshire, but I do not think there is a roll-maker 
in the United Kingdom making first-class rolls that does 
not use Staffordshire and Shropshire cold-blast irons. 

As other reasons which may be adduced will perhaps 
more fitly come under point No. 2, it will be as well now 
to consider it, but before doing so I must say that egotism 
will not suffice to keep Staffordshire going. She has a 
great deal to learn, and can make bad rolls, but I main- 
tain that she has not been caught up, much less beaten, 
and is much better equipped than her opponents for the 
race, if she will only avail herself of her opportunities 
while there is time. 

In considering that the best pig iron for the manufac- 
ture of chilled rolls is produ in Staffordshire [by the 
term Staffordshire I also include Shropshire, as for all 
practical purposes the cold-blast pigs of each are 
identical] it will be as well to dwell for a short time 
upon the constituents of a roll, and some of their pecu- 
liarities. 

A chilled roll is composed of iron, silicon, phosphorus, 
sulphur, manganese, and two, if not more, varieties of 
carbon. The following figures show how different are 
some of their properties : 


Specific Specific weiting Point. 


Gravity. eat. 

Cast iron .. i .ooe 1298 2000 deg. Fahr. 
Manganese 8.00 -1441 Highest heat of forge 
Sulphur .. us 2.00 1884 239 deg. Fahr. 
Phosphorus oh 1.77 -1887 To pe 
Carbon (diamond) 3.50 -1468 

» (graphite) 2.20 
Silicon... 2.50 


Authorities : Dr. Percy, D. K. Clark, J. A. Phillips. 


The specific heats do not vary to any great extent, but 
the specific gravities and melting points do; therefore, 
it is no wonder that these differences cause great disturb- 
ance, and set up strains in cast iron which the ironfounder 
would be glad to avoid. There is no doubt a great deal 
to be said in favour of eliminating as far as possible the 
different metalloids from a casting requiring great strength 
when heated ; but the roll maker has to make not only a 
casting but a tool, and a highly finished one at that. 

Other features perhaps not always borne in mind are: 
That cast iron in a molten state is probably of a greater 
specific gravity than when solid and cold; that iron, 
manganese, and probably silicon expand the moment 
they solidify, exactly the same as water expands upon 
becoming solid as ice. Phosphorus and sulphur behave 
in a directly opposite manner. I mention these simply to 
show some of the difficulties a roll founder has to contend 
with, as it is not simply melting metal and pouring it in 
a mould (or, as a man who had been through a cannon 
foundry, on telling a friend how it was done, said, ‘‘ they 
get a round hole and poured brass around it,”) but it is 
an operation requiring great care, first in selecting the 
pig, afterwards in melting it, so that the final result is a 
well-balanced casting, not one with one constituent get- 
ting supreme control and causing disaster. 

A chilled roll for hot rolling should have sufficient 
strength when heated to do its work: A clear hard 
surface free from all pin-holes, cracks, or other blemish, 
depth of chill, that will allow of its being turned, say, 
every week until it has done a fair quantity of work ; and 
the chilled portion must not be of such a nature as will 
shell off under fair treatment before the roll has worn 
out; on the other hand, not be too soft and wear out 
too soon. 

Now these requirements are antagonistic, because a roll 
made simply for strength under heat would not have the 
requisite feepiens or depth of chill, its composition pro- 
bably would not include much, if any, phosphorus (which 
gives fluidity), and -thus prevent a clear surface being 
obtained ; sulphur would not be allowed, because it makes 
iron hot short, but with it would go the hardness; man- 
ganese, you would say, should be substituted ; but then 
the face would be so hard that it would shell off. Cast 
iron, we are told, to have its maximum strength must 
contain about 2 per cent. of silicon ; but iron containing 
this quantity of silicon will not chill to any appreciable 
extent, unless the sulphur is far above the amount that 
can be allowed in a chilled roll. Carbon I am almost afraid 
to speak of ; when we considered that there were only two 
kinds—graphite and combined—the question was com- 
plicated enough; but we are now told that there is 
graphitic, combined, hardening, and ngee carbon 
in the same casting, the complexity is much greater, and 
I must honestly confess lack of knowledge to venture to 
give an opinion on it. Altogether we have the elements 
of a wer fine quarrel only requiring a given amount of 
heat in the wrong * page to set it going. Unfortunately it 
too often comes off. 

In more operations of this life than roll casting, when 
each party or thing cannot have the upper hand, the only 
solution is a compromise ; or, in other words, a balance is 
struck between the contending parties or elements. -A 
good chilled roll is a casting which contains component 
parts well balanced ; that is, the properties of each con- 
stituent are up to a certain point neutralised by that of 
another one. 

For the purpose of making chilled rolls, what is known 
as a close No. 5 cold-blast Staffordshire pig is the nearest 
approach to an ideal pig for the purpose ; it is, of course, 
well known that other -cold-blast brands of Wales and 
Yorkshire are almost as good, but even if for the moment 
we admit that they are, owing to their great repute for 
other purposes, such as cannon casting, locomotive 
cylinders, castings requiring t strength, and the 
manufacture of the famous brands of bar iron, the price 
is higher, and it is open to question whether the roll 
maker who buys them is not often paying something for 
the reputation. I do not for a moment wish it 
thought that I desire to depreciate the value of these 


be | and to t 


are unrivalled ; but for the moment I am considering 
them from a roll-caster’s point of view. 

The analysis of a — o. 5 Staffordshire cold blast pig, 
I make to be as under 


Silicon ... Bis Re at a, Pride 
Sulphur tee a ap ot <5 ee 
Phosphorus ... ave ate es! ahi 
Manganese ... wa ay ee oxeg) a 
Graphitic carbon... axa ae . 2.443 
Combined ,, re iy a ie .538 


Now it is possible to attempt to prove any theory with 
a single analysis, but as I wish to get at, and lay before 
you something reliable, I have not pinned my faith to 
any single analysis, The percentages of silicon, sulphur, 
and phosphorus are the average percentage of 150 esti- 
mations of each metalloid made by a_ well-known 
analytical and metallurgical chemist, and represent a 
total bulk of about 3000 tons of pigs over a period of 
three years. The percentages of manganese, graphitic, 
and combined carbons are not those obtained from so 
many estimations, but were taken over the same period, 
and are sufficiently comprehensive to put beyond 
doubt any question as to their being a fair average. 

he analyses are not of one particular brand, but 
comprise the whole of the cold blast brands of Stafford- 
shire and Shropshire in fairly equal quantities, and if the 
cold blast pig makers will undertake to supply pigs con- 
stantly to such an analysis, I will venture to say that no 
roll-maker will refuse them. Blast-furnace managers 
know their own troubles better than I can tell them, but 
roll-makers have been told that they should give a stan- 
dard to work to. I venture to respectfully lay before 
them the average analysis of their own pigs. None have 
been selected or omitted. The average includes good 
and bad, even some which have been put aside for other 
purposes than the manufacture of hot chilled rolls. 

If I was asked for any improvements on the analysis, I 
should suggest that the silicon be kept down to 1 per 
cent., and the sulphur should not be over 0.08 per cent. 
If a roll-maker wants to put more silicon or sulphur in 
his metal he can easily do it; but to lower a charge in 
either is sometimes im ible, and always troublesome. 
When this subject was last discussed here, Mr. Silvester 

ave analyses of old cold blast and new cold blast irons. 

he new gave sulphur averaging .104 per cent., the old 
-082 per cent. Cold blast pig makers should give the 
matter of sulphur their very closest attention. It is 
quite as important to them as to the roll-makers that the 
quality should be kept up, and I feel sure they are 
equal toit because they do now make pigs of as low sul- 
phur, &c., as is wanted ; but uniformity is needed, also 
more carefulselection. And they should be in a position 
to say to the roll-maker, ‘‘ This lot is of such and such 
an analysis,” thus saving a great deal of trouble to the 
roll-caster, and enhancing the value of their own pigs. 

As the analysis of the iron for making rolls has now 
been given, it may not be out of = to compare the 
same with the composition of an ideal roll recently laid 
before this Institute, which is a3 follows: 


Silicon ... Ss ist ie ae oe -650 
Sulphur ee as tes aan es -050 
Phosphorus ... <a ate ae at -250 
Manganese ... ~ tk oe yer 
Graphitic carbon... se we ... 2.865 
Combined _,, ; ms . 635 


Now it is beyond all doubt that a Staffordshire cold 
blast pig and the pig from which the above casting is 
made will not melt satisfactorily hp ao or panes I 
had better say, give an ave of the two in the casting 
(the pig is, L presume, a Swedish one), If a pig contain- 
ing much over 0.7 per cent. of manganese is melted with 
a pig containing about 0.1 per cent. or less of sulphur, 
the product will contain less of both than the originals. 
Some time ago the old text-book version that ‘‘ manga- 
nese makes iron white,” came across my mind—I was try- 
ing to make some very hard rolls. Now it occurred to 
me that all I had to do was to put some ferro-manganese 
in and the job would be done; but much to my dismay 
the test-bar, instead of showing more chill and a close 
hard back, was less in chill witha most beautiful grey- 
kind back, and I had to revert to our old methods and 
leave the manganese until another day. _ soon as 
opportunity served I tried it again, and if possible to 
solve the mystery had analyses taken of the different por- 
tions which were : 


Metal before Adding Ferro-Manganese. 


Chill 1} In, 
Silicon ... a re Ki fs ii -900 
Sulphur aur sy ade re ae 120 
Phosphorus ... ae es ay ir 520 
Manganese ... or ae sae jue 420 
Graphite a4 a ve ui ee -540 
Combined carbon ... ie bes .. 3.360 


After adding enough of ferro-manganese to make the 
manganese equal, 1.5 per cent. analysis gave : 


Chill Z In. 
Silicon ... aos me: Sa es snd -950 
Sulphur sad aa am oe oe -080 
Phosphorus ... a Sis ve ie Ua 
Manganese : aia 560 
Graphite aes Pon oe 2 ae .900 
-Combined carbon ... nae cas we =—6. 


The analyses are perhaps not quite in accordance with 
each other, but are sufficient to show that manganese 
removes sulphur, and makes iron (that is cast iron) greyer. 
If the operation was always carried on at the same speed 

Re same extent, it would be invaluable for remov- 
ing sulphur in the foundry, but it is not so. Sometimes 
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it goes on after it has been tapped out in the ladle, so 
that you cannot have any idea until the roll is on the 
lathe whether it is too high or too low, or in other words, 
whether there is too “an chill or not. As our ex-presi- 
dent dealt more fully with this some time back I will not 
now dwell upon it, but the point I wish to lay stress upon 
is this: If the idealanalysis be adopted, chill roll-makers 
will not be able to use Staffordshire pigs, or if Stafford- 
shire pigs are used the ideal roll cannot be made, at any 
rate of the analysis given. Which are wedo? To my 
mind the answer is quite clear. The ideal roll is only on 
paper, our rolls have for years been universally used, and 
it therefore follows that they are the best; if so, the 
material used in their manufacture also must be, and 
more pertinent reasons must be given for change than we 
have yet had. 

Now, if one admits that a good casting is one with its 
constituents neutralised or balanced by each other (that 
is to say, their evil propensities), on comparing the 
analysis of Staffordshire pigs with that of the ideal roll 
one cannot fail to see that the manganese is master of 
the situation ; its enemy, silicon, is not strong enough to 
curb it, and if ever a roll of such a composition gets to 
work its face will not last long, because it is too dense 
and hard for hot rolling. Granted that it is possible to 
produce such a pig lower in manganese to be of service, 
the silicon must be lower, the graphitic carbon also, or 
the iron would not chill to a sufficient depth. Can such 
a pig be produced at a price that will enable roll-makers 
to use it? I fear not, and as long as we have a cheaper 
and better material at our own doors, why should we look 
abroad? It is principally a question of hardness-sulphur 
versus manganese. Where has manganese borne the heat 
and burden of the day? We can point to sulphur under 
proper conditions, and in correct quantities, as givin 
satisfaction. It is the abuse, not the use, that has earn 
sulphur such a bad name—nowhere more than in a 
foundry—but that is no reason why we should altogether 
discard it, at any rate until we have something more 
advantageous. 

In considering why chilled rolls break, it will probably 
occur to someone to ask, What is the best chemical com- 
position for a hot chilled roll? In the limits of the 
present paper I do not propose to say more than a few 
words on this head, as it is worthy of a paper in itself ; 
moreover, until roll-users can agree among themselves as 
to what is a good roll, it is useless to make any definite 
statement. Generally, roll-users ask for a certain depth 
of chill. Some will say 4in. to 8 in., others ? in. to jin. 
for exactly the same kind of work; some like what is 
commonly called a painted or clearly defined chill ; others, 
again, prefer the chill to mingle well with the back. In 
some cases the purchasers do not mind a little mottle : 
such rolls sent to another works would be at once re- 
jected. Although depth of chill is, up to a certain point, 
a guide, it is far from being a safe one in all cases. Two 
rolls of exactly the same composition may have different 
depth of chill ; and, again, two rolls having the same 
depth of chill may differ very much in analysis. Although 
a user will not directly admit this if a roll breaks show- 
ing a perfect chill, the roll-caster is told that the metal is 
too close, too high, too light in colour, and, as a sheet 
anchor, the good old standard complaint ‘‘ that the iron 
has been burnt in the furnace ” is let go at the unfortunate 
maker of the roll. I have not yet been able to get a proper 
definition of the latter. If it means that oxide of iron is 
present in the roll, consequently preventing perfect 
cohesion, I consider such supposition cannot be sub- 
stantiated. In ~~ > during the balling up, if 
the fire is thin and there is an oxidising flame or 
atmosphere in the furnace, doubtless some iron is 
burnt or oxidised and the burnt iron is incorporated with 
the ball; but in a furnace simply melting, the oxide 
of iron, being of a lower specific gravity than the charge 
or bath of metal, rises and forms slag. Again, it is well 
known that as long as silicon is present oxygen prefers 
it; manganese may be also said to protect the iron in the 
same way. Whether iron is first oxidised, and this oxide 
is afterwards reduced by silicon or manganese, is, for the 
moment, of no consequence, the net result being that 
oxide of iron is, practically speaking, kept out of the 
casting if the iron is properly skimmed. Anyone desirous 
of further examining this will find much information in 
Major Cubillo’s valuable paper, which was read in 
November, 1893, before this Institute. 

I am well aware that the question of breakage of rolls 
is a most delicate one, but it will not be cured by fighting 
shy of it, nor by trying toset the roll-maker and the po pom 
at cross-purposes, as some, for want of better knowledge, 
think desirable ; it is to the benefit of both that rolls 
should not break, and if makers and users will meet each 
other on common ground, a great deal may be learnt that 
will be conducive to their mutual benefit. I frankly 
admit that bad rolls are made, and I must also say that 
the best possible rolls that can be made are broken, 
neither purposely, but more through the laws governin; 
their manufacture and use not being thoroughly gras 
by the actual workmen engaged in either operation ; not 
that this is an easy matter, because the whole subject is 
a difficult one, and it is «pen to question whether any 
single individual can say he has mastered the subject in 
its entirety. 

(To be continued. ) 





Tue Paris Exuipit1on.—Some thirty railroads in the 
United States are planning to make a joint exhibit at the 
Paris Exhibition of 1900, at a cost of 20,0007. The plan 
suggested is to construct a large scenic map, showing the 
route of every railroad in the country by electrical 
devices, and on which the elevations and natural features 
of the surrounding country will be brought out in proper 
propertion and colour. 





LATHE MILLING ATTACHMENT. 


CONSTRUCTED BY MESSRS. J. 


WE illustrate on this page a lathe milling attach- 
ment which should prove an extremely handy tool in 
small jobbing shops and other places where there is 
not sufficient work to keep a regular milling tool 
going. The device, which is exceedingly simple, 
consists of a saddle moving on a vertical slide, and 
carrying a journal in which either a blank holder or a 
milling arbor can be placed. A single bolt suffices 
to secure the device to the top plate of any slide- 
rest. As shown in Fig. 1, the device is arranged 
for the milling of a group of five mild-steel ratchet 
wheels. These wheels had each twenty teeth; the 
diameter was 3 in., and the thickness 4 in. each. 
The index wheel at the back of the device insured 
the accurate spacing of the teeth. The cutter was 
carried on an arbor, supported on the lathe centres, 
and driven by a dog from the face-plate. The whole 
group was finished in one hour. For such jobs as 
the milling of long keyways the work to be operated 
on is fixed between the lathe centres, and the 
cutter mounted on an arbor carried by the attachment 
in question. The cutter is then turned by hand, 
the long handle shown giving ample power for quite 
heavy cuts, and the feed is obtained from the leading 
screw of the lathe. In this case the work operated on is 
prevented from turning by a small bracket clamping it 
to the lathe bed. When the workman needs a rest, he 
has simply to throw the leading screw-nut out of gear. 
The kane state that two keyways, each 20 in. long 
by } in. broad by +, in. deep, were milled in a screw 
for a steam rock drill with the device in about two 


hours. For grooving taps the device is also exceedingly | 


handy, and with it we have seen a 1-in. tap of tool steel 
milled with three grooves, the cutterchanged and thetap 
squared at the end in the space of about half an hour. 


SMART 





a 


H aS f 





| 
j 
| 


AND CO., ENGINEERS, ERITH. 


i. 
zi 


il t 


wl 
i lt 





; 


“ey 
ng 


The grooves, we should add, were cut the full depth at 
one pass of the cutter, as were the faces of the squ 
end. The device has the great advantage of not need- 
ing an overhead gear for operating it, and is put in 
place and removed from the lathe as easily as an ordi- 
nary turning tool. The makers are Messrs. J. Smart 
and Co., of North End, Erith, Kent. 








SHIPBUILDING AT PuHiLapELpHiA.—The Philadelphia 
shipyards continue busy, but there is not very much new 
business offering. Perhaps the most important bookings 
are those made by the Neafie and Levy Ship and Engine 
Building Company, which has secured orders for two steel 
tugs, 170 ft., and 92 ft. long respectively for the Phila- 
delphia and Reading Railway, a freight and passenger 
steamer 260 ft. long for the Chote e Bay Steamship 
Company, and a tug boat for the Long Island Railway 
119 ft. long. 


GREATER Braprorp.—The Local Government Board 
has decided to grant an application of the Bradford 
City Council for an extension of the municipal boun- 
daries so as to include the adjoining districts of Eccles- 
hill, Idle, North Bierley, Wyhe, Tong, and Thornton, 
comprising an additional area’ of 19,007 acres, a popula- 
tion of 52,724, and a rateable value of 174,686/. The 4 
clusion of Shipley, Baildon, and Clayton, with ie 
acres, a population of 37,847, and a rateable value o 
141,018/., is refused. Only the consenting districts were 
added. Shipley has applied to the Privy Council for 4 
separate charter of incorporation. The exclusion —_ 
Bradford is regarded as a favourable omen. By way 0 
Tong, the boundaries of Bradford and Leeds will pe 
meet. Bradford, which was incorporated in 1847, an 
which was raised to the rank of a city in 1897, will -_ 
have an area of 22,783 acres, a population of 289,72 
and a rateable value of 1,305,060/. 
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‘ENGINEERING” ILLUSTRATED PATENT 
“EnGin RECORD. 


ComprepD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
LEED ADSTH Tn THE AOTS 18881888, 

number of views iven in the Specification Dra: is stated 
Fiat inventions are communicated from abroad, the Names, éc., 
of the Communicators are given in ttalics. 

A of Sperifontions may be obtained a8 the Patent Otice Sais 
25, a Buildings, Chancery-lane, W.C., at 
the uniform : 

vertisement GE ong ogee @ complete 

Mi eaton i, each cnae given afer atetvact, waless the 
fatent has been sealed, date of sealing is given. 
4 demmon may at any time within two months fr e date 
the advertisement of the of @ complete . 

notice at the Patent Ofice of opposition to the grant of a 
atent on any of the mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


Cc. Reimann, Jauer, Germany. Potato 
i [3 Figs.) November 11, 1898.—This potato planter 
is constructed to pick up potatoes singly and place them in a 
previously prepared furrow. The machine is provided with a 
vibrating seed receptacle by means of which the potatoes are 
conveyed to a place from whence they are picked up by a recipro- 








UE satiate 


123825) 


cating swinging hook f, and a device g for eins the potatoes 
from the hook is provided, so that they fall into the furrow 
along which the machine moves. Behind the device for stripping 
the potato from the hook a scraper or blade h is arranged, which, 
when the vehicle moves, draws the earth from the sides of the 
furrow so as to cover the seed potatoes laid therein. (Accepted 
February 8, 1899.) 


ELECTRICAL APPARATUS. 


4635. A. Edmunds and A. H. Howard, West- 
minster. Threading Electric Conduits. [6 Figs.) 
February 24, 1898.—This invention provides an apparatus by 
means of which pipes or conduits can be traversed from end to 
end. It is more especially intended for use in threading through 
electric conductors, the apparatus carrying a cord to which the 
conductor may be attached for drawing through. The apparatus 
consists of two bodies which are capable of moving forward in the 
pipe or conduit, but which cannot move backward therein, and 
of a spring situated between them, and of cords connected to 








them and extending out from the rear of the conduit. When the 
cords are pulled the forward body not being able to move back- 
ward, the rearward body moves forward and compresses the spring, 
and when pull on the cords ceases the rearward body not being 
able to move backward the spring forces the forward body on- 
poe) the action being repeated till the apparatus has traversed 

whole length of the pipe or conduit. Three forms of appa- 
ratus according to this invention are described and illustrated 
in the patent, the simplest of which is shown in the above draw- 
ing. (Accepted February 8, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


1045. J. Stratford, London. Gas Meters. [1 Fi. 
couuary 14, 1898.—This invention relates to the ieee ra 
oF a gas meter and has for its object to allow the test of the said 
meter, as ordered by statute, to be applied to the whole train, 
lostead of to only one dial thereof as heretofore usual, for the 
cag of insuring that the integration of the apparatus is 

rrect. The wheel shown to the right of the drawing may be 
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thrown out of gear with the indicati i 
- ndicating train by loosening the screw 
jeating at front end of its axis, and the train may tems be put 
suficie: “ y turning one of the pointers in either direction a 
al number of revolutions to prove the integration, after 
sccomplishing which the screw bearing may be tightened and a 
re _ the al from which 
said screw bearing is obtained. (Accepted February 


may be ithi ‘ 
access to the pressed within the cavity on the d 
8, 1899.) 








MILLING AND SEPARATING MACHINERY. 


26,718. J. Wustenhofer, Westphalia, Germany: 
Pendulum Mills. {13 Fiys.] December 17, 1898.—This inven- 
tion relates to improvements ia so-called pendulum mills, and its 
object is to make them fit for reducing fibrous material, such as 
rags for paper-making, die wood, and the like. A roller is used 
which is provided with cutting tools, and instead of a smooth 





mill ring the casing is provided with similar cutting appliances, 
and the speed of the roller or rollers is made changeable and inde- 
pendent of the speed given them by their rolling action along the 
circumference of the mill trough. Various forms and methods of 
construction and ,adjustment of the various parts of the mill are 
described at length. (Accepted February 8, 1899.) 


PUMPS. 


25,761. A. Berrenberg, Wandsworth, Surrey. 
Vacuum Pump. [1 Fig.] December 6, 1898.—In this pump 
the piston is allowed to remain for a definite period against the 
end of the cylinder at the end of each stroke for the purpose of 
allowing sufficient time for the expulsion of the air which at 
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high exhaustions is extremely sluggish in motion. The drawing 
shows a self-acting pump containing this improvement, the upper 
part of the apparatus (comprising the cylinders d and e) being 
the fluid pressure motor whose valve gear is arranged in such a 





in tion with the air pump below it that the 
desired result is attained. (Accepted February 8, 1899.) 
Wandswo: Surrey. 


25,762. A. Dosrenberg, f vies 8 
Double-Acting Vacuum Pump. [1 Fig.] December 6, 
1898.—This double-acting pump is designed to possess advantages 
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in the expulsion of residual air similar to those obtained in the 


the medium of oil. The power cylinders b are operated alter- 
nately by tappet valve gearin such manner that the piston of one 
pump is at rest and pressed against ;its cylinder end while the 
iston of the other is in action, and the two pump barrels are 
nterconnected so as to co-operate in their functions. (Accepted 
February 8, 1899.) i 


7483. Limited, Soho, Staffo and J. N. 
Floyd, orth, Stafford. M C - 
for (4 Figs.) March 28, 1898.—This inven- 


tion has reference to metallic elastic packing rings 
plicable to pistons and buckets of pumps used for pum’ d 
or gritty water. The said packing rings are slit or open-jointed 


Fig. ?. 
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metallic annuli divided crosswise or obliquely at one side so as to 
make them elastic, and instead of being plain both on the outer 
and inner surfaces, they have inside a series of equi-distant ribs or 
projections extending across from edge to edge, for the purpose of 
preventing the excessive wear or the occasional jamming which 
result respectively with thick or thin rings of ordinary construc- 
tion. (Accepted February 8, 1899.) 


RAILWAYS AND TRAMWAYE. 


24,251. T. Holden, Droitwitch, Worcester. Rail- 
way Platform Trucks. (2 Figs.) November 17, 1898.— 
This invention has for object improvements in hand trucks for use 
on railway platforms by which accidents may. be avoided from 
such causes as trucks running down inclines or other places on to 
the line. According to this invention the truck is constructed 
with a single or double brake which is automatically drawn upon 
the wheels by a spring attached to the underside of the body of 
the truck. The handle by which the truck is operated is pivoted 
to the front bogie or wheels, and has a chain or rod and chain 

















attachment to the truck end of the handle, the chain ig 
through an eye in the pivot upon which the front wheels work so 
that the handle operates the chain equally well whether the 
wheels are in line with the truck or at an angle thereto. The 
arrangement is such that when the handle is es in a 
horizontal position (as when the truck is pushed or pulled) the 
chain is in tension and draws the brake blocks away from the 
wheel, but immediately the handle is loosed by the attendant the 
spring applies the brake block, thus preventing the truck from 
moving. (Accepted February 8, 1899.) 


11,279. R. Haddan, London. (Locomotivefabrik Krause 
and Co., Munich, Germany.) tus. 
{3 Figs.] May 17, 1898.—A sand-box is provided in the khown 
manner at its lower part with a right and left screwed worm 
which drives the sand out on each side of the box, and allows it 
to fall through pipes on to the rails in front of the driving 
wheels of the locomotive. This worm is operated by a ratchet 
wheel d arranged on the exterior of the box, and actuated by 
pawls which are mounted on a horizontal pivoted lever which 
is given an up-and-down movement by means of a vertical rod 























pivoted at its lowest extremity to a sliding-piece ¢ working on a 
short pivoted lever having an oscillating movement. The short 
pivoted lever arm is in connection (by means of a rod fixedly 
connected to it) with the driving gear of the engine in such a 
manner that it oscillates on its pivot as soon as the engine is in 
motion, and the movement is transferred by means of the afore- 
said mechanism to the pawls, and consequently the sand is driven 
out of the box and falls as described. en the sand-box is not 
required to be used a rod is drawn which pushes the sliding joint 
i of the vertical rod on to the turning point of the short pivoted 
lever. (Accepted February 8, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


24,204. 8S. Pitt, Su Surrey. (A. C. E. Rateau and 
Ss. ‘ee and me! sg y ¢ 


Paris, France.) Steam Turbines. 








single-acting pump described in Patent 25,761, 1898 ; like which 
it is self-acting by fluid pressure conveniently applied through 


[3 Figs.} 


November 16, 1898.—This invention relates to turbines 
of the Parsons type, leakage 


and has for objects to lessen steam | 
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along the shaft and casing clearances, to provide that areas of 
disc surface are presen’ to the steam inversely p rtional 
to its p , to bal: propeller thrust (in the ne type) 
by internal steam thrust in the turbine, to construct the turbine 
with vane discs that they may work (but with a lower efficiency) 
in a reverse direction, and to improve the methods of lubrica- 
tion. In the drawing the low-pressure turbine is shown arranged 
to apps r thrust, the disc N with its auxiliary 
4) supply is provided for going astern. (Accepted February 8, 





5770. BR. H. Radford, Sheffield, Yorkshire. Water- 
Level Indicator. [2 Figs.) March 9, 1898.—This invention 
relates to water-level indicators, which are especially applicable 
to steam boilers. A counterbalanced water container is sus- 
pended with its centre approximately at the normal water level, 
and ite upper and lower extremities are connected with the boiler 
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by means of flexible tubes the balancing weight or spring is ad- 
= to the weight to be sustained when the water is at a certain 
evel, and any increase or decrease of height in the said water 
level will cause a variation in the weight of water within the said 
container and a consequent proportionate movement of the indi- 
cator upon the spring or counterweight balance by which the 
water contained is sustained. (Accepted February 8, 1899.) 


3455. W. H. Clarke and F. J. Warburton, New- 
on = e. Steam Turbines. (4 Figs.) February 
> —In 


is turbine the useless yy of steam along the 
shaft from one compartment to another or from the interior to 
the exterior of the apparatus is prevented by packing rings R and 
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rtioned to allow of the slightly eccentric 
motion which the shaft usually takes up owing to the imperfec- 
tion of balance in the parts of the turbine mounted upon it. The 
packing rings are free to slide upon the shaft, and are held steam- 
tight against discs X1 and T by the steam pressure. (Accepted 


February 8, 1899.) 

18,166. J.and A. Niclausse, Paris, France. Water- 
Tube Boilers. (23 Figs.) August 23, 1898,—These improve- 
ments relate to that class of tubulous boiler described in Patents 
105%, 1891, and 10,136, 1898, in which the tubes may be partly or 
wholly removed in pairs from the boiler at the front thereof, 


X which are pro 
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and have for objects simplification of design and elimination of 
cast metal work in the construction of the tube ends. The 
details of construction are gone into very minutely in the patent, 
which states that the invention is 


W. P. Bullivant, London. 
(2 Fags.) July 23, 1898.—This invention relates to the construc- 


icularly applicable to the | tion of torpedo nets and has for its object to reduce the size 


1500) these improvements are applied. (Accepted February 8, 


698. J. J. Heilmann, Paris, France. Steam 

[3 Figs.) October 15, 1898.—This invention relates 

toa steam turbine, the characteristic features of which are a 
vertical axis of rotation, and the ent of the ro’ 
part exteriorly to the fixed part through which the steam 
+ The turbine is ery in the drawing as drivin; 
a@ dynamo, the armature of which is secured upon the shaft 
thereof. The steam enters through the opening T and operates 
the first or high-pressure turbine whence it issues under reduced 
pressure into the first exhaust chamber, and from thence it 


Sa N87 SAAS SAAT 
Qo <S 
ee 








passes, as indicated by the arrow, into the second turbine. These 
[agen a are pie through the walls of both the fixed and 

e rotary drums, so that the steam can freely enter without 
being wire-drawn. The second expansion takes place in the 
intermediate turbine from which the steam passes to the second 
exhaust chamber and then through the openings to the third 
turbine, as again indicated by the arrow. From the low-pressure 
turbine the steam finally escapes through the exhaust chamber 
from which it is led to the atmosphere or to a condenser by the 
pipe 8. (Accepted February 8, 1899.) 





963. F. Dresser, Liv 1, Lancs. Bascule Ele- 
vators. [4 Figs.) January 13, 1898.—This invention provides 
a bascule or cantilever elevator for public observation — 
and consists of a long double lattice ler or boom, wide at the 
middle and tapering towards the ends, having trunnions at the 
centre of its length, which are mounted in bearings upon stan- 
dards of a height sufficient to allow of its oscillating in either 























direction to an angle of from 20 deg. to 30 deg. to the vertical, or 
the standards may be of a height sufficient to allow of the said 
boom coming to and passing the vertical line. At each end of 
the boom are cars of round or other form which are suspended by 
some form of swivel joint, the points of suspension being placed 
above the centres of gravity. Means are provided for rotating 
the boom and for revolving the platform of the car. (Accepted 
February 1, 1899.) 


16,128. To lo Nets. 








parti 
marine type of boiler. The drawing show a complete boilerto' of the apertures thereof without undue increase of weight, 


boiler, al 

which has ted or has been 
in such manner as to cause an active 
of water which 
in the lower 
combined wi 


In order to effect this the grummets of the net are arranged 
that they overlap each other and are connected together by rings 
which - hag og into ong as — making of each 
grummet, In the accom; ig ng, - 1 represen 
face view and Fig. 2 in vere part of a torpedo po pm f 5 
accordance with this invention. (Accepted February 1, 1899,) 


it 
relates to improvements in the mechanism of cranes and other 
machinery for operating dredgers, more particularly those 
mounted upon vessels, grab is supported y an arm pivoted 
to a vertical hollow crane post, and is raised and lowered 
means of a chain passing vertically through the post. Attadhe] 





























to the post below the deck is a counterweight to balance the 
weight of the arm and -_ For actuating the valve of the grab 
cylinder there is a handwheel controlling a grooved collar 
rough a bellcrank lever and rod on the arm supporting the 
—_ in == a “yoy a — 7. es steam to the 
is unaffected by the on of the jib or arm. (Accepted 
ebruary 1, 1899.) } ¢ 


16,099. J.C, Zukowski, Paris, France. Windmill, 
(3 Figs.) July 23, 1898.—This is a stream mill whose action ig 
obvious on reference to the drawings. In one arrangement the 





pivot rod of one vane acts as the stop for the outer edge of the 
adjacent vane. The inventor gis ee to use a similar arrange- 
ment as a water stream motor. (Accepted February 8, 1899.) 


1991. H. Schofield and C. P. MacFarlane, London. 
Circulation of Water in Boilers. [10 Figs.) January 2%, 
1898.—This invention has for — prevention of scale formation 
in steam boilers, and also the collection of any solid matter which 
may be suspended in the water supplied thereto. Vertical Galloway 
tubes are connected with pipes leading to the lower part of the 
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of water and steam 

which they cause the projection. coin the said tubes 
of the large body 

tively cool condition 





n chamber, &e., 
the one Cle of ret J vy 8, 1808.) 


in Patent 26,286 of 1897. 
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WELLS’ INDUSTRIAL OIL LAMPS. 


Brillant Steady Light from Ordinary Petroleum or Kerosene. 
FOR OFFICES, WAREHOUSES, FACTORIES, WORKSHOPS, RAILWAYS, DOCKS, STEAMSHIPS. &c. 




















No. 1 (100-Candle Power, 8 Hours’ Brass Container, holds " _ ae : 26/- 
No. 2 (12 Hours’ Strong Stamped Steel Container) .. £% = Ms xi Ss sa a a . 28) 
No. 3 (12 Hours’ Brass Container, 150 Candle Power) . Ne s od 3'7/ea 
No. 4 (Same as No. 1, but handsomely enamelled, white with blue linings. Nickel- -plated parte) . Es +" « . BS6/- 
No, 5 (Same as No. 4, but: with ornamental hand-painted Floral Design. Nickel-plated parts) .. <s . B7/Ee 
Nos. 1 and 2 supplied with polished Brass Chi ys at an extra cost of 2- each. 
NO GLASS CHIMNEY TO BREAK. MICA WINDOWS ROUND BURNER. 








=” OVER 10,000 SOLD. i 


This Lamp is constructed on the a ar mgt Principle, with Central Draught. The usual Glass Chimney or Cylinder is done away with, and 
Metal Framework carries three Mica Windows or Panes, which are practically indestructible. Should new Panes be required, they are fixed in a . 
SIMPLE IN GONSTRUCTION. para eg as they simply spring into theframe. The Reflectors are 18 in. diameter, of Enamelled Sheet Iron, for Nos. 1 and 2 ; 22 in. diameter for No. 8. SAFE, STRONG & DURABLE 


No. of LANTERN, HURRIO ANE NO. 6 “INDUSTRIAL” LAMP. 


 UNBREAKABLE” CHIMNEY. s isa new and valuable Lamp, 
. LAN TERN e Biases for a waar peo ; 


We have introduced this Lantern to arranged to either stand or hang. 
meet the long-felt want for a strong, No Glass. Mica Panes. It has a single wick, and gives a light 

















powerful, and handy closed lamp at a 

moderate price, for use in Work- Steel Container. 1 ae ae ee 
shops, Warehouses, Sheds, Stables, 20 hours. 

Cellars, and on board ship, &c Invaluable for Export. Fitted with a Mica Ohimney, 
It is arranged to either stand or removable enamelled Sheet - iron 
naoe. Burns 20 Hours. Reflector, 12 in. diameter. 


The Chimney is constructed of cast 
metal, and fitted with Mica Panes back 





: This Lamp is fitted with Mica Panes similar to 

and front, which are unaffected by the : our other well-known “ Industrials,” dispe ispensing 
- heat—a great improvement over Glass = ’ entirely with the use of Glass, the Shipping an 

Price 8/- each. Chimneys, which are constantly breaking. | Price G/G each. freight charges of which are serious items. 














Price 9/- each. 


























ae 5 
WELLS’ OIL CISTERNS, 9 PATENT 
Mabe In TINNED STEEL ‘“ ” 
In connection with our well-known “ Waste Oil” Filter, we are supplying Tinned WASTE OIL Sanne TD 
Steel Cisterns as illustrated, handsomely japanned in vermillion, with black bands, ooo 
‘and fitted with best brass fittings, and having a capacity gauge inside. : OVER = SOLD. 
. The three following Testimonials are out of a large quantity we have 
PRICES. pPecently received : 
Size. Inch. Inch. Each. | their worn aatininctorily.. "Neary all the Gas Hngines and Dynamo” Taste we have jus avwm hawt 3eer 
3 Gall. ... 84} x 15} ... 10/9 Fiiters, and use the same oll time after tim 
10 x l 5 4 1 1 6 “* Weare very well pleased with your rai Oil Fiiter. Our engineer says that he obtains more than 
” mae Ne / half a gallon (nearly three-quarters) of good oil from every gallon of dirty oil put into the filter, and as this 
6 99 ae se ae. : 14/6 dirty oil was always thrown away before we had your Filter, you can judge of the saving.” 
oy -sccceees 6 O™ 5: 16/9 MONEY SAVERS TO ANY USERS OF MACHINERY. 
10°, «12 x 26 ... 18/- Pay first cost in a short time, as Dirtied Oi!, which has hitherto been thrown 
12 ,, ... 158 x 18 ... 20/6 away, can be filtered and used again and again. 
18 ,, ... 15} x 26 ... 23/- Wrire For List oF TESTIMONIALS AND SAMPLES OF WORK DONE BY THE FILTER, 
Special Quotat No. 1. For users having only a small quantity of oil totreat(no syphons 17h. i in. 35/- 
P ieee ow for No. 2. Two top preter Som hold about 3 per“ oil, 22 in. by 10 : * ‘ 50/- 
r P No. 3. Two top chambers hold about 6 gallons oil, 27 in. by 12 in. 70/- 
___ These Cisterns can be lettered as re- No. 4. For treating large quantities of oil, Two top champers hold about 12 gallons 
quired at an extra cost of 2d. per oil, 36 in. by 16 in. . 
letter. No. F, Powerful Filter, two top ‘chambers hold about 24 “gallons oil, 43 in. by 23 in. 189/- 











brahim BREAEABiLE” LAMPS AND OIL. FEE DBERS. 
OOo0,O000O SOLD. Orr. GAS LAMPS. 
HORIZONTAL OIL FEEDERS. KETTLE TORCH LAMP, SINGLE TORCH LAMPS. No. 29 Miners’ Lamp. Smokeless ier eee ge wick. 



















| No. 18, A Handy, Reliable 

| Miners’ Lamp, burning No. ey Burns three hours, 

| “Pore Colza and other No. 124. With Tripod 
Lamp heavy Oils for use oe Shinai 





Spouts are made of solid oe - ——s - 


~ 1 jo 
screwed in. Can be easily replaced | Flaming No, FS With Tripod, 
ed. 





Nos. 5, 5A, and 5B. 









when di Light PRICE 3/-' EAR No. 14. Burns seven, 16/- 
He. 0. }pint, with valve 27/- doz. | Tm 4 For Sperm, Rape, Colza, or other —" No. 144. With Tripod, 
Re 30/- ,, | OUSRnES heavy smokeless Oil. : ; 19/+ each. 
No, 4 Id ! Fitted with anoilSave-all, 





33/- ' 
8a. 1 pt.’ New Improved Pattern, No. 5 }pint .. 24/- per doz. | Hoo’, Pricker and Chain, \ 


handle at top, 45/- doz, No. 3B. 14 | For all rough work, No. 18. — 














Pints, 54/- per doz. Also made with- 8 pints, price 4/6 each. No. 543% » «.. 30/- and Malleable Faceplate &2/= each. 
a valve; also made with patent | No. a Double capacity of above,|No. 5B 1 ,, .. S6/- 45 for stamping owners’ urns 12 AL hy Will stand 
er. A few shades only given here. = each, with 2 wicks. name or number on. Holes yids halt- -a-pint. wind. 














=, THE ff 
™ “WELLS LIGHT ” 72S sz PNT & Ln 






















































(WALLWORK & WELLS’ PATENTS). 
POWERFUL PORTABLE LIGHT FROM OIL, WALLWORK AND WELLS’ PATENTS. 
Up to GOOCO Candle Power. PAINTING. BY MACHINE. 
FOR ENGINEERS, CONTRACTORS. GREAT SAVING IN TIME, PAINT, and LABOUR. 
QUARRIES, MINES, with each Moule: 
_ HARBOURS, DOCKS, &c./ 1ime Wash Speed 12 sq. yds. per minute. + 
Over 13,000 Sold. SUPPLIED TO € GOVERNMENTS, The Poa 





Se: Supplied to 400 British and Foreign Railways. |L & N.W., G.W., L. & Y., G.C., G.N., NE, 
bee. Adopted _by 26 Governments, and all leading Firms 1 TyERPOOL OVERHEAD & OTHER RAIL- 


. INEER SSI 
ss. is Bat Santa Railroad. | WAYS, ENG 8. BOILBR MAK se 






























No. 1 Lamp, 500 oF 1500 Can 
; ie evame ara, ent eee; cc! $88 |BRIDGE BUILDERS. SHIPYARDS, No.! Painter £25 0/ | Single A nae 
© & Bom or Som Gages Manchester Ship Canal Pattern :: -.-. 1618. |" GaSWORKS, and LEADING FIRMS. 0.3 ;, £350 | Doubleditto #27 0 


















A.C. WHLES & GO., 10), Midland Road, St Pancras, KAOPTIOOM. Works: Cheetham, Manchester, 
Sr 
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Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE 


Monthly Prices Current of Engineering Material mailed free on application. 





Barges, Dredgers. 


INVITED. —— 





Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code ; The Universal Mining Code; and our own Private Code. 


JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 
Telegraphic Address: “ENDEAVOUR, LONDON.” 

Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 


Machinery, Sea-going and River Steamers, 
Rails and Rolling 
Stock provided to Main Lines. 


3281 

















Ne Hehaew WELLS ‘ou? 
MPERIAL OIL ea 


TIME CHECKERS. 
Extensively used in 
WORKS, OFFICES, & WAREHOUSES 


For ascertaining the time worked 
by Employés. 


wine. ¢ GEAR, | & RAOK OUTTING. 
all @eeortptions. 





InP TING, COUN 
Ar WORK ME cRCHANISH AND 
tal Work for Inventors con- 
; Patent Business transacted by 
W. M. LLEWELLIN, ¢.E, 287 
Llewellin Machine Co., Bristol. 
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GARRETT LEISTON 
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STEAM MAINS FOR ELECTRIC 
SUPPLY STATIONS. 


By R. SUMMERFIELD. 


General Arrangement.—The steam mains of a 
central station are a very important part of 
the plant, but a part which often does not get the 
attention it should do when the station is designed, 
and yet a badly-designed steam-pipe arrangement 
will give more trouble than almost anything else, 
as the high steam pressures usual in electric supply 
stations, from 140 lb. to 200 1b. per square inch, 
require very careful design and the best workman- 
ship in the steam pipes, or trouble will surely be 
experienced sooner or later. Sin 

With the exception of steamships, the continuity 
of steam supply is perhaps more important in 
electric work than in any other, especially where a 
large amount of light and power are supplied from 
the same station, and in designing steam mains 
engineers have generally had in view the preven- 
tion of any possible break in the supply of steam 
to the engines, some even going so faras to have 
two separate and distinct mains, with separate con- 
nections to each engine and boiler; but the 
majority of engineers are satisfied with the 
simple *‘ ring” main, which consists of an endless 
pipe into which all the boilers deliver their steam, 
and from which steam is taken for all the engines ; 
this necessitates a double length of main, but only 
one connection to each engine and boiler. 

In the opinion of the present writer both these 
systems are wasteful and unnecessary, as they 
double, or nearly double, the first cost and interest 
and depreciation on the main, and also double the 
loss by radiation, which loss accounts for a good 
many tons of coal in the year in even the smallest 
station. 

There is no reason why a steam pipe should 
burst any sooner than a boiler, in fact; the chances 
of explosion are very much greater in the boiler 
than the steam pipe, and though there may be 
plenty of spare boilers yet the bursting of one 
would shut the station down quite as effectually as 
the bursting of the main steam pipe. 

As far as the danger of explosion through exces- 
sive steam pressure is concerned then, a single 
main steam pipe, if properly made, may be con- 
fidently expected to last at least as long as the 
boilers, but the principal trouble experienced 
with steam mains is the presence in them of 
water, which, if in sufficient quantity, causes a 
water hammer, which may burst the pipe; this 
danger may, however, be made very remote by 
proper design, as explained further on, but there 
still remains the trouble of leaky joints. These are 
due to contraction of the lengths of pipe when only 
a small quantity of steam is passing, thus opening 
the joints and allowing the condensed water to find 
its way through ; this gradually rots the jointing 
material, which in time blows out. 

Now, if these joints were riveted instead of 
bolted, no jointing material would be required, 
there would be no leakage, and the pipe would be 
stronger and more elastic. The joints, which 
would be made with Adamson’s flanged seams, 
could be riveted in place with very little trouble by 
means of a portable hydraulic riveter, but it would 
not be advisable to rivet the joints at the flanges of 
valves, as they might require changing or repairing. 

The system which the author suggests would 
consist of one main steam pipe having an area at 
least one and a-half times that required for the 
proper delivery of the full quantity of steam, in 
order that it might act as a reservoir ; all joints 
except those connecting the pipe with valves would 
be riveted, the branches to the engines and boilers 
having riveted joints also. The main pipe should 
be placed over the boilers, at a sufficient height to 
allow the branches, which should be taken from the 
bottom and not the side of the main pipe, to fall 
towards the boilers on one side and the engine 
Separators on the other, thus giving any water 
which might get into the pipe a double chance of 
i Some engineers place a small pipe imme- 

lately below the main steam pipe, and connect the 
two at frequent intervals by short vertical pipes ; 
the water drains into the small pipe, and is taken 

k into the boilers.* : 
hi “sage As no need, however, for this small pipe, 
: r other drains on the main, if it is arranged as 
uggested above, and the engines are provided with 
ernest 


* “Plectric Lighting,” Crocker, 1896, New York. 








large steam separators placed below the level of the 
cylinders and having efficient drains attached. 

With regard to valves, the best practice is to 
place one in every branch, close to the main, in 
addition to the boiler and engine stop-valves; a 
valve is often put in the main between every 
engine and the next, but this is not necessary if the 
steam piping is made strong enough; one or two 
valves should, however, be placed in the main in 
order to shut part of it down, if required. All 
valves should have bye-passes. 

Material.—Cast iron is not used now for pres- 
sures of over 100 lb. per square inch, at least not in 
electric light stations, the steam mains being nearly 
always made of boiler-plate steel, lap-welded, with 
the flanges welded on; small pipes are made of 
weldless steel tube. These steel steam pipes have 
taken the place of copper ones for high pressures, 
copper pipes being rarely used except for diameters 
of under 2 in. or 3 in., or for awkward bends, but 
if large copper pipes are used, riveted seams are 
preferred to brazed ones, on account of the uncer- 
tain strength of a brazed joint. 
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Steam stop-valves are now made with cast-steel 
casings, the valves, seats, spindles, etc., being 
made of gun-metal or phosphor-bronze. Hopkin- 
son’s valves are a good type of modern stop-valve. 
The valves should open and close fairly cially, and 
be provided with large handwheels having arrows 
showing which way to turn to open or close the 
valve, but all valves should open the same way. 
The tees in the main are also made of cast steel, as 
welded or riveted tees often give trouble. 

All material for steam pipes should be of the very 
best quality, put together by good workmen, and 
tested to twice the working pressure by hydraulic 
power, and one and a-quarter times the working 
pressure by steam before being used. 

Joints.—The choice of a material for making the 
joints in steam pipes is important, as it is chiefly 
at the joints where trouble occurs. For high steam 
pressures soft copper gauze is generally used, which 
makes a very good joint; asbestos brushed over 
with plumbago is also used, or some compound 
material, such as woodite, of which there are 





several in the market. The joints are made in the 
— of narrow rings, generally not more than 1 in. 
wide. 

Joints on welded steel steam pipes are made as 
shown in Fig. 1; two substantial flanges of 
wrought iron or steel, having the bolt holes ready 
drilled, are slipped loosely on a length of pipe, on 
each end of which a narrow flange is then welded, 
having a width and thickness of from two to three 
times the thickness of the pipe. The ends of two 
lengths of pipe having been brought together, a 
ring of jointing material is slipped between, and 
the joint pulled up tight by means of the loose 
flanges, which have their inner edges rounded to 
suit the shoulder on the pipe. 

Expansion.—Steam mains must have plenty of 
room for expansion, as they expand and contract 
about 1 in. in every 50 ft. through variation of 
temperature. Expansion sockets are not suitable 
for the high pressures used in central stations, as 
they will not slide when packed tightly enough to 
prevent leakage. The best way to allow for ex- 
pansion is to place large bends in the pipe of a 
shape similar to Fig. 2, which makes a very elastic 
arrangement, especially if the bends are made in 
one piece, but if they are too large for this, the 
joints must be made in the straight sides and not 
in the actual bends. These bends may be placed 
either vertically or horizontally, according to the 
space available, but the horizontal position is best, 
as a quantity of water driven along a steam pipe 
might be stopped by a large vertical bend, and 
driven back with disastrous results, whereas a 
horizontal bend would allow the water to flow on 
and give it a better chance of escape. The bends 
should be placed from 50 ft. to 100 ft. apart, 
according to the number of branches on the main, 
a length of plain pipe requiring fewer expansion 
bends than an equal length which is tied down by 
being connected to several engines and boilers. 

In order that the pipe may expand and contract 
freely, it should not be rigidly fixed to the building 
at any point, but should rest on rollers or be slung 
from overhead girders. If rollers are used they 
should not be placed directly under the pipe, as 
moisture may collect there, but two rollers should 
be used for each support, as shown in Fig. 3, and 
it is better to interpose a piece of iron between the 
rollers and pipe to take the wear. If the steam 
pipe is slung from overhead the rods which carry it 
ought not to be less than about 2 ft. long, to 
allow the pipe to swing, and they should have 
screwed ends, so that the pipe can be levelled up 
with steam in it. 

When steam pipes have to be taken through 
holes in walls, they should not be allowed to 
rest upon or touch the wall, on account of vibration. 

Pipe Covering.—The determinations which have 
been made of the loss of heat by radiation from un- 
covered steam pipes vary considerably, the experi- 
ments being by no means easy to carry out with 
accuracy. The loss is, however, undoubtedly very 
large. 

The following Tables give the loss for different 
sizes of pipes, Table I. being taken from Messrs. 
Babcock and Wilcox’s book on ‘*Steam,” 1898, 
and Table II. from ‘*The Practical Engineer’s 
Pocketbook,” 1894 : 

TABLE I.—Steam Pressure assumed at 75 Lb. and the 

External Air at 60 Deg. Fahr. 











| 
: Loss in Heat Units Feet in Length 
— Per Foot Run Per Horse-Power 
ve Per Hour. Lost. 
in. | 
2 219.0 152 
4 890.8 86 
6 642.1 53 
8 729.8 46 
12 1077.4 | 31 





TABLE II.—Steam 115 Lb., Absolute 338 Deg. Fahr. 
Surrounding Air 62 Deg. Fahr. 











‘ 4 Loss in Heat Units Steam Condensed 
mney — Per Foot Run | Per Foot in Length 
ba dee Per Hour. | Per Hour. 
in. Ib. 
2 494 .563 
3 692 | -700 
4 869 | -992 
5 1067 1.218 
6 1221 | 1.398 
7 _ 1420 1.621 
8 1580 1.803 
9 1738 1,984 
10 1935 2.209 
11 2093 2.389 
2.€14 
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Another authority* states that the steam con- 
densed in an uncovered steam pipe 40 ft. long and 
4 in. in diameter, is equal on the average to the 
steam consumed per horse-power by an ordinary 
engine. 

The following Tables give the relative values of 
the non-conducting substances most generally used, 
Table IIL. being taken from ‘‘ Steam,” Babcock 
and Wilcox, 1898, and Table IV. being some 
results of experiments on over 60 samples of simple 
and compound coverings, by Professor Ordway. 


Taste III. 


Felt (hair or wool) 
Carded cotton i o* os ws nik 0 
Slag wool .. a hi ie a - ee 8: 
Fossil meal ne a a 


Material. Value. 
Loose wool - oe ae a sf ie 8.35 
Loose lamp black a As =. EA oe 1.12 
x - ne . 1 
1 


Carbonate magnesia oe a ce * -76 
Charcoal from wood* .. : Ri ss “te 75 
Paper* a % ots < 74 
Cork ; 71 
Sawdust* .. - ie * 68 
Paste of fossil mea] and hair .. -63 
Wood (across grain) ee bs ‘ .55 
Asbestos paper .. a ie °C: £ > 47 
. (fibrous) ae -36 
Clay (with vegetable fibre) 34 
Naked pipe “ oe os > 0.0 
* These materials are combustible, and may be dangerous. 
TABLE IV. 
Pounds cpt 
. Thickness, heit Heat Units 
Material. Inches. per Square 
Foot per Hour. 
Hair felt and burlap’ , 2 2.68 510 
Fossil meal and cork dust da 2.56 64.8 
Slag wool, and strawboard 2.37 66.6 
Silicated pine charcoal” .. 2.62 78.3 
Cotton batting*® .. ce sé 2.0 49.7 
Fossil meal and hair = a6 2.37 83.9 
Cork in strips* .. oe “ 1.81 105 3 
Asbestos paper... Js ie 2.0 131.2 
Clay and vegetable fibre.. = 2.62 146.0 
Naked pipe .. 1555.1 


* Combustible. 

As it is not advisable to use combustible sub- 
stances for covering steam pipes, the materials 
generally chosen are either slag wool, magnesia, 
fossil meal, asbestos, fossil meal and hair, ce. ; 
and of these slag wool is probably one of the most 
effective when put on properly ; it should be well 
rammed in between the pipe and a thin sheet- 
metal covering kept at the proper distance from 
the pipe by iron bridge-pieces ; this makes a very 
neat covering. The compound materials, such as 
fossil meal and hair, &c., are generally put on 
as paste when the pipe is hot, the outside 
being smoothed down and painted when dry ; 
these materials make good coverings, but some 
of them get rotten after a time, crack, and 
fall away. The asbestos and magnesia coverings 
are sometimes put on as paste, but generally in 
sections of the proper thickness, fastened to the 
pipe by means of thin metal straps. Some engi- 
neers cover all the joints, but the advantage of 
this with bolted joints is questionable, on account 
of leaks ; riveted joints could, of course, be covered. 
The radiation from flanges, however, is, as we 
have said, an important matter, and should not be 
neglected. No covering should be less than 1 in. 
thick ; 2 in, to 3 in. is the usual practice. 


THE SMOKE NUISANCE IN ITS 
LEGAL ASPECT. 

Tue recent agitation with regard to the ‘‘ smoke 
nuisance” has culminated in the birth of an asso- 
ciation formed for the express purpose of assisting 
the local authorities in the suppression of this 
growing evil, and with the further object of pro- 
viding, if necessary, independent evidence for the 
prosecution of offenders. Ifthe existing Acts are 
found to be insuflicient, it is the intention of the 
association to press for further legislation. Having 
regard to the ever-increasing consumption, or 
rather partial combustion, of coal in this country, 
any society the objects of which are to check exist- 
ing evils, and to foster the invention of smoke- 
consuming appliances, cannot fail to meet with 
hearty public support. 

A survey of the Acts which have been passed 
from time to time during the present century dis- 
closes the fact that, while many attempts have been 
made to control the issue of superfluous smoke 
from the factory chimney, in no single instance has 
the Legislature ventured to interfere with the 
private individual in his consumption of fuel. In 
other words, the kitchen chimney, through the 
Parliamentary eyeglass, has never been regarded 





* “Electric Lighting,” 1896, Professor Crocker. 





as a public nuisance. The countless myriad of 
fantastic ‘‘ pots” with which London, viewed from 
the window of an elevated railway train, appears to 
bristle, launch into the air with relentless unifor- 
mity, and without any restraint, a volume of smoke 
far in excess of that which all the lofty factory 
stacks in Middlesex vomit forth at intermittent 
intervals. A householder, if so inclined, may burn 
tons of coal with impunity, except in so far as he 
may become liable to an action at the hands of his 
next-door neighbour. A little consideration will 
show that this constant stream of smoky vapour 
from the private house has, in reality, a far more 
pernicious effect than that which is discharged from 
the furnace flue. In the one case combustion is 
always incomplete, in the other the active draught 
renders the flue gases comparatively harmless, ex- 
cept at stoking time. If legislation is needed at 
all, and if any Parliamentary interference, other 
than that which now obtains, could be made effec- 
tive, it should, logically, be pointed in the direction 
of the private house ; the mills and factories, as will 
hereafter appear, having been already placed as far 
as possible under the control of the local authori- 
ties. In view of the interest which this question 
has recently aroused in the public mind, the fol- 
lowing summary of the existing law, comprising a 
review of certain Acts of Parliament, together 
with some of the more important cases which have 
been decided thereunder, may be found useful. 

Long before the State made any attempt to in- 
terfere with the undue discharge of smoke and 
other noxious vapours into the air, the common 
law of England provided a remedy in the form of 
an indictment, if the smoke and effluvium assumed 
the magnitude of a public nuisance, whilst if the 
comfort of his existence was being interfered with, 
it conferred upon the private individual a right of 
action against the wrong doer. This elementary 
principle of law needs no further elaboration. So 
jealous is the law of the right which every man has 
to the enjoyment of pure air upon his premises, 
that if a person come to a place in the neighbour- 
hood of which a nuisance is actually in existence, 
such, for instance, as a noisome chemical works, 
a blast-furnace, or an open sewer, he has an equal 
right to his legal remedies in respect of that 
nuisance as if he had been there first, and the 
nuisance had subsequently commenced: 

The test which should be applied in determining 
the definition of a nuisance was formulated long 
since by Lord Justice Knight Bruce in Walter v. 
Selfe (4 De G and Sm., 322). His lordship said ‘‘the 
question is, Ought this inconvenience to be con- 
sidered in fact as more than fanciful, more than one 
of mere delicacy and fastidiousness, as an incon- 
venience materially interfering with ordinary com- 
fort, physically, of human existence, not merely 
according to elegant or dainty modes and habits of 
living, but according to plain, and sober, and simple 
notions amongst the English people?” The follow- 
ing case will serve to indicate how a Court of 
Equity—or, indeed, any Court at the present day— 
always interferes to safeguard a man in the enjoy- 
ment of pure air upon his land. 

In Crump v. Lambert (1867, L. R. 3 Kq., 409) 
the plaintiff was the purchaser of two leasehold 
houses at Walsall. After he had entered into 
occupation the defendants commenced to erect, and 
ultimately completed works in the neighbourhood 
of these houses. From these works, which contained 
two blast-furnaces, the smoke and effluvia were 
carried away by means of a chimney 50 ft. high. 
The plaintiff filed a bill to restrain the defendants 
from creating smoke and effluvia, and from allow- 
ing noises to be made anywhere near the plaintiff's 
houses. In giving judgment for the plaintiff, Lord 
Romilly, M.R., said: ‘* With respect to the ques- 
tion of law I consider it to be established by 
numerous decisions that smoke unaccompanied 
with noise or noxious vapour, that noise alone, 
that offensive vapours alone, although not in- 
jurious to health, may severally constitute a nuis- 
ance to the owner of adjoining or neighbouring 
property ; that if they do so, substantial damages 
may be recovered at law, and that this Court, if 
applied to, will restrain the continuance of the 
nuisance by injunction in all cases where substan- 
tial damages could be recovered at law.” Neverthe- 
less, the action must be brought against the occupier 
and not merely against the owner of the premises 
upon which the nuisance is created. In the case of 


Rich v. Basterfield (1847, 4 C.B., 782), an action 
was brought against the defendant, the owner of 
premises, for a nuisance arising from smoke issuing 





———— 
out of a chimney, to the prejudice of the plaintiff 
in his occupation of an adjoining tenement, on the 
ground that the defendant having erected the 
chimney and let the premises with the chimney so 
erected had impliedly authorised the lighting of 
a fire. It was decided that no action lay against 
him. It should be remembered that the defen. 
dant cannot shield himself by saying that the 
nuisance was caused by the act or default of his 
servants. He will be held responsible in law unl 
perhaps, he has expressly forbidden his servant to 
do the act which has caused the nuisance com. 
plained of. 

So much, then, for the right of a private indi. 
vidual to institute civil proceedings. It has been 
mentioned that a public nuisance forms the subject 
matter of an indictment, and a criminal prosecu- 
tion. In thus setting the law in motion a private 
individual, although acting pro bono publico, found 
himself burdened with heavy expenses. With the 
discovery of steam, and the development of the 
steam engine at the commencement of the century, 
it was found that nuisances from smoke began to 
increase. With a view to encouraging the public to 
embark upon these prosecutions, an Act was passed 
in 1821, by which it was provided that ‘‘ Whereas 
a great degree of injury was sustained by His 
Majesty’s subjects from the improper construction, 
as well as from the negligent use of furnaces em- 
ployed in the working of engines by steam, and 
that although such nuisances being of a public 
nature were abateable by indictment, the expense 
of the indictment had deterred persons from prose- 
cution, the costs of such indictments might there- 
after be awarded by the Court to the prosecutor or 
prosecutors.” This may be regarded as the first 
important attempt on the part of the Government 
to bring the owners of factories, &c., who made 
use of steam power, within the pale of a more 
expeditious and effective control. 

The next important Act which dealt with the ques- 
tion of smoke was ‘‘The Railway Clauses Consoli- 
dation Act of 1845,” Section 114 of which provided 
‘that every locomotive steam engine shall, if it 
use coal or other similar fuel emitting smoke, be 
constructed on the principle of consuming its own 
smoke,” subject to certain penalties in the event of 
non-compliance. It will be observed that if the 
engine is constructed ‘‘on the principle,” &c., the 
provisions of the statute are satisfied. The actual 
emission of smoke by a locomotive does not consti- 
tute and was never intended to amount to an offence ; 
and this upon the ground that the benefits con- 
ferred upon the public by the railway are supposed 
to overtop the inconvenience and annoyance suf- 
fered by those whose premises adjoin the line. 
Nevertheless, the right of action for nuisances 
created by a railway company is by no means 
abrogated by this section. 

Thus in Smith v. Midland Railway Company 
(37, L.T.N.S., 225), the plaintiff, who was the 
owner and occupier of a mansion house and grounds 
adjoining a railway on which there was a shed for 
cleaning engines, sought an injunction to restrain 
the company from causing or permitting smoke or 
vapour to issue from the shed so as to occasion 4 
nuisance, The company contended that in thus 
using their sidings they were within their statutory 
powers, and that the plaintiff had no rights as 
against them. It was decided, however, that the 
statute had not deprived the plaintiff of his ordi- 
nary rights, and that the emission of smoke and 
vapour while cleaning and relighting the engines 
was not a necessary evil incident to the proper 
working of the line, or a reasonable use of the land 
for the purposes of the railway, and that the plain- 
tiff was entitled to an injunction. But it was de- 
cided, in the famous case of the Hammersmith 
Railway Company v. Brand, that damage in respect 
of which compensation is sought must, in the 
majority of cases, arise out of the construction of @ 
railway, and not the working when constructed, 80 
that no compensation is recoverable in respect of 
smoke, noise, and vibration occasioned by the 
traffic on the line. a 

The Towns Improvement Clauses Act of 184/ 
next demands our attention. This was only applic- 
able to such towns and districts as might thereafter 
be comprised in any Act of Parliament with which 
it was specially incorporated. It was, therefore, 
very limited in operation. By Section 108 it was 
provided (in effect) that every fireplace or furnace 
constructed after the passing of any special Act for 
the regulation of any town or populous district, in 
order to be used for engines by steam, in factories, 
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mills, &c., shall be so constructed as to consume 
the smoke arising from the combustibles used in 
the fireplace or furnace, and every fireplace or 
furnace at that time existing, which is not so con- 
structed, shall be so altered as to consume such 
smoke. It was also provided that if at any time 
any person should have a fireplace or furnace 
not so constructed, or so negligently use any 
such fireplace or furnace as not to consume the 
smoke arising from the combustibles used therein, 
he should be liable to a daily penalty of 40s. for 
every day during any part of which such furnace or 
fireplace should be so used and continued after one 
month’s notice in writing shall have been given to 
the owner or occupier of such furnace or fireplace 
by the Commissioners to remedy or discontinue the 
use of the same. The words, ‘‘as far as possible,” 
have been the subject of judicial opinion. In 
Cooper v. Woolley (L.R. 2 Ex., 88) it was decided 
that they must be taken to mean as far as possible 
consistently with carrying on the trade in which the 
furnace was employed. It is upon this Act that 
local bye-laws are founded. 

The two next Acts were ‘‘An Act to Abate the 
Nuisance Arising from the Smoke of Furnaces in 
the Metropolis and from Steam Vessels above 
London Bridge,” which was passed in 1853, and 
the Nuisances Removal Act of 1855. These have 
both been repealed by the Public Health (London) 
Act of 1891, the terms of which, so far as they 
relate to smoke nuisance, will be considered here- 
after. It may be observed in passing that the pro- 
visions of both these Acts applied to London only. 
The first enactment which extended to the whole of 
England, with the exception of London, was the 
Public Health Act of 1875. Section 91 is devoted 
to the suppression of nuisances, and s.s. 7 to 
those which are occasioned by smoke. As this 
is similar to Section 24 of the Public Health 
(London) Act, 1891, it will be dealt with further on. 

In 1878 the humble, but not altogether inoffen- 
sive traction engine was made subject to Parlia- 
mentary control. In the Locomotives on Highways 
Act of that year, a clause was inserted providing 
that every road locomotive should be constructed 
on the principle of consuming its own smoke. It 
has been decided that if the owner is charged with 
having allowed his engine to emit volumes of black 
smoke, the onus lies upon him of showing that 
he has endeavoured to consume it as far as 
possible. 

The whole question of smoke nuisance, so far as 
the Metropolis is concerned, is dealt with in Sections 
23 and 24 of the Public Health (London Act) 1891. 
By Section 23, s.s. (1) every furnace employed in 
the working of engines by steam, and every fur- 
nace employed in any public bath, &c. (enumera- 
ting a number of factories and similar institutions) 

. . Shall be constructed so as to consume or burn 
the smoke arising from such furnace ; and by s.s. (2) 
Any person being the owner or occupier of the 
premises, or heing a foreman or other person em- 
ployed by such owner or occupier (a) using any 
furnace not so constructed, or (b) so negligently 
using any such furnace that the smoke arising 
therefrom is not consumed, becomes liable to the 
penalties therein mentioned. 

‘In order to support a charge against an owner or 
occupier of trade premises within the Metropolis 
of negligently using a furnace, so that the smoke 
1s not effectually consumed contrary to 16 and 17 
Vie., c. 128s, 1, the language of which is similar 
to that of the above section, evidence must have 
been given of negligence on his part, the negligence 
of a servant being insufficient. 

In Chisholm and Doulton (1889, 22 Q.B.D., 736), 
the owner of premises in the Metropolis was 
summoned under the Smoke Nuisance (Metro- 
polis) Act of 1853, the language of which is 
similar to that of Section 23. It appeared that 
smoke issued for the space of ten minutes on the 
morning of the day in question from one of the 
defendant's furnaces, but it was found that the 
urnaces were properly constructed, and that there 
bing no negligence on the part of the defendant or 

is foreman, The smoke arose by the act of the 
stoker who lighted the fire. In deciding that the 
defendant could not be held criminally responsible 
= the negligence of his servant, Field J. said : 
1 It is a general rule of law that a person cannot 

€ convicted and punished in a proceeding of a 
criminal nature unless it can be shown that he had 
‘culty mind. . . . It is said that the respondent 
4 : able because he, in fact, used this furnace for 

purposes of histrade. I agree that he used it, 





for I entertain no doubt that if this were a civil 
proceeding for damages he would be liable, and 
yet he could in such proceeding only be liable if he 
were the person using it. . . . The essence of the 
offence is that it should be negligent, and here the 
respondent took all the care he could.” 

Section 24 of the Public Health (London) Act, 
1891, which is identical with Section 91 (7) of the 
Public Health Act, 1875, is perhaps the most 
important statutory provision upon the subject of 
nuisances arising from smoke. By that section 
it was provided that any fireplace or furnace which 
does not as far as practicable consume the smoke 
arising from the combustible used therein, and 
which is used for working engines by steam, or in 
any mill, factory, dyehouse, brewery, bakehouse, 
or gasworks, or in any manufacturing or trade 
process whatsoever ; and any chimney (not being 
the chimney of a private dwelling house) sending 
forth black smoke in such quantity as to be a 
nuisance, shall be deemed to be a nuisance liable 
to be dealt with summarily in manner provided by 
this Act: provided . . . That where a person is 
summoned before any Court in respect of a nuis- 
ance arising from a fireplace or furnace which 
does not consume its own smoke. . . the Court 
shall hold that no nuisance is created within the 
meaning of this Act if it is satisfied that such fire- 
place or furnace is constructed in such manner as 
to consume as far as practicable, having regard to 
the nature of the manufacture or trade, all smoke 
arising therefrom, and that such fireplace or furnace 
has been carefully attended to by the person 
having the charge thereof. 

Some difficult questions of law have arisen upon 
the construction of this section, but these have for 
the most part been settled by the judges of the 
High Court. In Patterson v. Chamber Colliery 
Company (56 J.P., 200) it was decided that coal- 
mines come within the list of industries expressly 
enumerated, and therefore any undue emission of 
smoke from the works connected with a coalmine 
may form the subject matter of a prosecution. 

Weekes v. King (1885, 53 L.T., 51) is an im- 
portant case upon the construction of this section. 
It will be seen that it is divided into two parts (i.) 
That part which makes it an offence to have a fur- 
nace which does not as far as practicable consume 
its own smoke ; (ii.) That part which makes it un- 
lawful to have a chimney sending forth smoke in 
such quantity as to prove a nuisance. The proviso 
to the section exempts anyone from liability if the 
fireplace or furnace is constructed in such a manner 
as to consume its own smoke as far as practicable. 
In the case referred to an information was laid 
against the proprietor of a brewery ‘‘ for that black 
smoke was sent forth from the chimney of his 
brewery in such quantities as to be a nuisance.” 
He was fined and convicted. The Court (consisting 
of Day and Pollock, J.J.) upheld the conviction, 
upon the ground that the proviso extended only to 
the first part of the sub-section, and not to the 
latter part, making it an offence to send forth black 
smoke in such a quantity as to be a nuisance. It 
followed from this that the defendant was not 
entitled to call evidence as to the construction of 
the furnace. 

The question of the liability of the owner of a 
mill for the negligence of his servants in causing 
or allowing the furnace to smoke is one which has 
given rise to considerable discussion, and upon 
which the reported cases may appear at first sight 
to be conflicting. We have already seen that, 
according to the case of Chisholm v. Doulton (ubi 
supra), if the offence has been committed owing 
entirely to the negligence of a servant, the master 
cannot be held liable under that particular clause 
of the Act. One of the elements of the offence 
there created was ‘‘negligence,” and this -word 
cannot be found in, much less inferred from, the 
construction of Section 24. 

The doctrine of ‘‘respondeat superior” appears 
to have been applied by the judges when deter- 
mining this question of ‘‘ liability” in connection 
with Section 24. A few cases upon the subject will 
serve to show the present state of the law. In 
Barnes v. Akroyd (1872, L.R., Eq., 474) the defen- 
dants were summoned under the Nuisances Removal 
Act, Section 12. [This Act is now repealed, but in 
its wording it is similar to the section now under 
discussion.] They were charged with sending forth 
black smoke from a factory chimney belonging to 
them. No evidence was adduced to show that any 
inquiry had been made to find out who had charge 
of the furnaces causing the smoke, and the justices 





therefore discharged the respondents. Black- 
burn, J., in deciding that the magistrates were 
wrong, said: ‘*They were mistaken in their appli- 
cation of the law to the facts of this case, and in 
thinking that ‘the person by whose act default 
permission or sufferance’ the nuisance occurred 
can only be the person who may have actually caused 
the smoke to be sent forth.” 

In Niven v. Greaves (1890, 54 J.P., 548) the facts 
were as follow: The defendant was owner of a 
mill which, upon several occasions, sent forth black 
smoke from its chimney. The furnaces communi- 
cating with the chimney were constructed in such 
manner as to consume their own smoke as far as 
practicable. The respondents had exercised reason- 
able and proper supervision over the persons 
in charge of the furnaces, and the nuisances com- 
plained of arose through the neglect of the stokers, 
and not through that of the respondents or their 
foreman. Upon the case reaching the Divisional 
Court, it was held by Coleridge and Fry, L.J.J., 
that the justices ought to have convicted in spite 
of the case of Chisholm v. Doulton. A distinction 
appears to have been made from that case on the 
ground that (a) to use a properly constructed fur- 
nace negligently, and (b) to allow black smoke to 
issue from a chimney are two distinct offences, and 
that whereas the master must be held liable in 
case (a) he cannot be so regarded where the mis- 
chief is caused solely by the neglect of his servant. 

In R. v. Waterhouse and other (L.R. 7 Q.B., 
545) it was decided under the Nuisances Removal 
Act, 18 and 19 V., c. 121, s. 12, that each daily 
emission of smoke was a separate Act of dis- 
obedience for which a separate summons might be 
lawfully issued, and that the justices were entitled 
to inflict fines accordingly. 

Upon the authority of Gaskell v. Bayley 
(30 L.T.N., 516), it is not necessary to show for 
the purposes of procuring a conviction that the 
issuing of black smoke is injurious to health, as well 
asa nuisance. In that case certain bye-laws were 
discussed containing clauses with regard towhat con- 
stitutes black smoke and medium smoke. By black 
smoke is meant such a volume of smoke that an ob- 
ject on the opposite side of the smoke to the spec- 
tator could not be perceived. By medium smoke is 
meant such a volume of smoke that an object on 
the opposite side could be perceived. It was 
proved that on five different days during one hour 
each day black smoke issued from 35 to 54 minutes 
during the hour, and medium smoke for nearly the 
whole of the remaining minutes. It was also proved 
that there was a foreman on the premises, and that 
the furnace was constructed in a proper manner, 
but the conviction was upheld. 

Apart altogether from the legal problems which 
arise under the various Acts of Parliament above 
referred to, it will be seen that there are numerous 
questions of fact, after the investigation of which it 
becomes the duty of the magistrates to adjudicate 
upon the merits of each particular case. In deter- 
mining whether a millowner has infringed the 
law, the local Bench is naturally guided by the 
general nature of the industries which are carried 
on in the district, if not by the temperament and 
hardihood of the inhabitants who may, so tospeak, 
have become acclimatised to the inhalation of an 
atmosphere laden with a certain quantity of smoky 
particles and carbonic acid gas. For instance, that 
which in an agricultural town might constitute an 
intolerable nuisance, would probably be regarded in 
Sheffield, or in any other busy manufacturing 
centre, as a matter of everyday occurrence. 

It is difficult to suggest or to anticipate the lines 
upon which a ‘‘ smoke prevention Act” could be 
drawn up. In order to prove effectual a statute of 
this kind should (1) place a countless myriad of 
domestic chimney pots under control, and (2) 
enable the local authorities to subject the tall fac- 
tory chimney to a severer discipline, without 
unduly hampering those trades upon which the 
prosperity of the country depends. Without a 
radical change in the administration of the Public 
Health Acts, it is submitted that the present con- 
dition of things—if, indeed, it is as bad as Sir 
William Richmond and others would have us 
believe—does not admit of much improvement. 
Nevertheless a society formed for the purpose of 
encouraging the invention and application of smoke 
consumers cannot fail to receive hearty support 
both from the manufacturers who desire to econo- 
mise their fuel, and from the general public who 
appreciate the blessings of a pure and unadulte- 
rated atmosphere. 
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7: Current reguired by Type S* Electric Elevatore 
Fig 29 (500 Volt Circuit, with the two Motors in Serres) 
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PASSENGER LIFT EQUIPMENT FOR 
THE CENTRAL LONDON RAILWAY. 
(Concluded from page 276.) 

THE details of the hoisting machinery are im- 
provements on older machinery adapted by the 
Sprague Electric Company so as to form a practi- 
cally perfect and well-tested combination, calcu- 
lated to meet the onerous conditions of a heavy 
electric liftservice. Figs. 19, 20, and 21, page 304, 
are the plan, elevation, and end view of Type ‘‘S.” 
duplex tandem worm-gear electric elevator, which 
has been adopted for the 23-ft. and 30-ft. shafts, 
and, with a slight modification in the distribution 
of the parts, for the 18-ft. and 20-ft. shafts also. 
The apparatus will be seen to be extremely 
simple and completely self-contained, and is cap- 
able of being worked by merely attaching the 
cables and controller. The side box frames (see 
Fig. 22, page 305), mounted on a heavy cast-iron 
bedplate, form the bearings for the drum and 
idler shafts and oil tanks .n which the worm, worm- 
wheels, and lock gears are enclosed (see Figs. 20, 22, 
and 23). In line with these casings, and directly 
coupled to the wormshafts (Figs..19 and 20), are 
the motors which are of the four-pole self-contained 
armoured railway type, shunt-wound and iron-clad, 
taking current from the feeders. At 470 revolutionsa 
lift speed is attained of 200 ft. per minute. Fig. 29 
is a diagram showing the current expended for rais- 
ing the test elevator (18-ft. shaft) under varying 
loads, and also for lifting the car and cables alone. It 
also shows the current returned when the descend- 
ing car is loaded, and the motors generate, which 





Fic. 28. 





Fig. 31. 





is a factor materially reducing the total expendi- 
ture of current by the entire system. Fig. 23 
shows the rest of the machinery, consisting of gear 
covers and the slack-cable device. This comprises 
a couple of loose pulleys mounted on an oscillating 
frame, which presses them firmly against the 
hoisting cables, close to the spot where they wind on 
or off the drum. Should the cables become slack 
the weights cause the frame and pulleys to swing 
outwards (Fig. 23), turning a switch which cuts off 
the motor current and applies the solenoid brake. 
This brake (see Figs. 21 and 23) consists of 
two friction blocks surrounding pulleys which 
are secured to the wormshafts; these rubbing 
blocks are held firmly against the pulleys by 
powerful spiral springs. When the current is pass- 
ing round the solenoid contained in the central 
metal box (Fig. 23) between the pulleys, the two 
plunger armatures are drawn inwards, the toggles 
are straightened out and the brake-blocks lifted. 
When there is no current the armatures are at 
once released and the springs apply the brakes. 
No accident can therefore take place owing to the 
sudden breaking of a wire or an interruption in 
the supply of current. 

Each motor drives a shaft (see Figs. 19 and 21) 
on which are fixed right-handed and left-handed 
worms gearing with two wormwheels, one mounted 
on the drumshaft, the other on the idler shaft ; to the 
wormwheels are also fixed two spurwheels which 
interlock and are of larger diameter than the 
wormwheels. The motors run in opposite direc- 
tions, both being inwards for raising and outwards 
for lowering. Lateral thrust on the drum bearings 
is thus done away with, while the worms, being 
mounted on the same shaft, the thrust of each is 
balanced by that of the other, and frictional 
loss in driving is reduced to a minimum. Fig. 5, 
page 274 ante, shows the peculiarities of the 
‘*Hindley” tooth gearing, and how the bearing sur- 
face is increased, and the pressure of bearing sur- 
faces decreased, so as to maintain efficient lubri- 
cation. The manufacture of this worm gearing 
necessitates special tools, and methods of cut- 
ting. The fitting of the two pairs of gears and 
the four worm gears so as to just balance the thrust 
in contrary directions, requires special care when 
erecting this machinery. 

The automatic idlers, vibrating sheaves, or 
‘*vibrators”’ (see Figs. 19, 20, and 21) are a special 
feature of these machines ; they consist of two large 
sheaves loosely mounted on sleeve nuts travelling 


on a right and left-handed screw, which is driven | rail was dry or greasy, whi 


by bevel gearing off the extra gear shaft outside 
the gear casing (Figs. 19 and 22). The pitch of 


the thread is adjusted so as to cause the vibrating | gonally, the area being 





‘operation, an hydraulic jack was app 


sheaves to pay the cable on and off the drum, at 
the exact angle required. The ‘‘vibrator” is an 
adjunct which is complete in itself, and may be 
placed at any reasonable distance from the ma- 
chine, by altering the length of the shaft between 
the winder and the ‘‘ vibrator.” The maximum 
net pull which can be safely transmitted to the lift- 
ing cables in this type of machine is 17,000 lb., but 
it rarely exceeds 9500 lb., the rest of the load being 
balanced by the counterweights already described. 

The safety devices employed are the usual 
Sprague jaw clamps, suitably modified to the 
special conditions of car weights and loads. They 
consist of a pair of heavy levers arranged to clamp 
the guide rails between their short arms, acting 
like a pair of pliers, when their long arms are forced 
asunder by wedges. Under ordinary conditions 
the latter are held back, but should the car speed 
exceed acertain limit, a catch is released, five coiled 
springs come into play, the wedges are inserted be- 
tween the rollers‘and the long arms of the levers, 
and the clamps are forced against the guides with a 
force proportionate to the ratio of the arms of 
the levers, to the angle of the wedges, and the 
power of the springs (Fig. 28). 

The dimensions of the safety catches were calcu- 
lated on the basisof a loaded car, weighing 40,0001b., 
having to be supported by friction only between the 
clamps and the guide rails, the assumed frictional co- 
efficient being 15 per cent., the total pressure on the 
two guide rails 260,000 Ib., or 65,000 Ib. on each 
clamp block. The lever-arm ratio was 3.555 to 1, the 
wedge 18 to 1, and their product = 63.99, which gave 
approximately 1000 Ib. as the total necessary spring 
pressure ; this, divided among-five springs, gave 
250 Ib. to each 4 in., or the 1000 Ib. for one inch of 
compression. These springs under working condi- 
tions are compressed 5 in., and the jaws of the 
clamps are adjusted to grasp the guide rails firmly. 
Then the springs are compressed to a further 5 in., 
making a total of 10 in., or 2 in. per spring. When 
the safety device comes into operation each spring 
expands 1 in., setting up the jaws against the 
guides to that extent, and still has 1 in. per 
spring, or 1000 Ib. to clamp the jaws with. 
This arrangement was tested at the factory under 
working conditions (i.e., 1} in. compression, “ 
1200 lb. spring pressure) ‘a a — ate vie 

i il. clamps were brougl 
standard guiderail. The Pp tied, ei re 
guide rail forced one way and the clamp es 
It took 24,000 Ib. per clamp to do this, whether the 
ich gave a calculated fric- 
tional coefficient of 0.156. di 

The clamp jaws are steel faced and grooved dia- 
adjusted so as to limit the 
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TABLE III.—Descriprion or Tests APPLIED. 
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: | Average Counter-. | Average | Foot- Foot-Pounds 
No. Nature of Test. Duration. Unbalanced Car Load. weight. | Current Con-| Pounds of | of Electrical 
. | Load. | * | gumption per/Work Done.! Energy 
| | Car-Mile. | Expended. 
—t * b. Ib. Ib. | Ib. 
1 Continuous running 16 hours 3,009 7,000 4,000 10 reg | 15,800,000 | 26,542,800 
ours \ ! 
3 Running full speed Fullload Stoppage sudden, counterweight “jumped,” total load 


down to test safety 
devices 
Slack cable device. Car 
stopped by hand safety 
3b | Safety appliance, on 


3a 
Eccentrically 


one side only applied placed 
4 Pilot motor made 
inoperative 
5 Main circuit broken Load 0 and 


maximum 


7 Friction brake test 


8 and 16 hours 








compression on the faces to 2000 Ib. to the square 
inch. 

As a further test.all the working parts were care- 
fully calibrated when not in use, and these measure- 
ments compared with those taken under the heaviest 
pressure after the clamps had been repeatedly used 
—and no difference could be detected. 

As an additional guard against accident (see 
Fig. 28) oil buffers are placed on all cars and counter- 
weights. These are large heavy dashpots, with 
plungers, having tapering grooves cut on their 
external surfaces, which allow the cars to settle 
rapidly when the buffer first comes into operation, 
while the settlement becomes gradually slower 
and slower as the grooves narrow and less oil 
passes. 

The controller switch (Figs. 24 to 26 and 30) 
for stopping and starting the cars, consists of a 
small circular box 6 in. in diameter and 3 in. deep, 
from the centre of which projects a square pin, on 
which the lift-man can. slip a handle when the 
cars are in use. The various contact studs 
Nos. 1, 2, and 3 are connected through a flexible 
trailing cable with the controller (Fig. 27), which 
is placed at the bottom of the elevator shaft, and is 
practically a heavy resistance, cut in or out of the 
motor armature circuit bya small pilot motor worked 
from the controller switch in the cars. If the 
handle of the switch be turned to the left till it 
touches the are, the main circuit is closed and the lift 
started to run upwards slowly. No change takes 
place when the arm comes in contact with stud 1, 
but if the movement is continued till 2 is touched, 
then the pilot motor begins to turn the arm which 
cuts out the armature resistance, and the speed is 
increased. The amount of cut-out is regulated by 
the length of time the arm remains in contact with 
2, all the extra armature resistance being eventually 
cut out, and the armature thrown across the line. 
To reduce speed the arm is brought back to stud 1, 
which reverses the pilot motor and cuts in the 
resistance. Thus any degree of speed is possible 
without breaking the main circuit. Contact with 
stud 3 increases the speed still further by cutting 
out part of the field winding. 

The current working the controller varies between 
} and 4 ampere, and the controller is so arranged 
that it returns to the off position automatically 
should the current in the main circuit fail, or the 
carrun into the automatic stops (Fig. 31) at the 
upper and lower limits of the travel ; these also open 
the main circuit, and thus almost complete protec- 
tion is afforded against accidents from the ignorance 
or carelessness of the lift-man. 

A large factor of safety was adopted in all calcu- 
lations as an additional precaution, the working 
safe load for steel being taken at 12,000 lb. to 
12,500 lb., and for cast iron as 1700 lb. to 
2000 lb. to the square inch. 

The working estimates were based on a cost for 
electric energy of 1d. per kilowatt hour, giving 10 
kilowatt hours to the lift mile. The average rise per 
lift being 67 ft., there are in round numbers 80 single 
or 40 round trips to the lift mile, which places the 
cost of one round trip at }d. Half a mile between 
stations and two minutes between trains, with an 
average train speed of 14 miles an hour, gives 8200 
co. stops, requiring 16,400 single lift trips per 
Spe day, or with 48 elevators and 13 stations 

60 single trips per station and per day on an 
average. Taking three lifts as the average working 
per station, each will make 420 single or 210 round 
trips in the 12 hours (720 minutes), or one round 
oc every three minutes to meet the requirements 
: the train service. The experimental lift erected 
°y the Sprague Electric Company under their con- 


Ascending 
nd 


descending 





on safety appliances 25,000 Ib. 


‘Three feet maximum length of cable unwound after 
safety appliances applied. 
Car stopped as above. 


Car allowed to strike limit stops top and bottom, 
stopped without sudden shock or jar. 

Load 0 slight slide, full load, stopped without sudden 
shock or jar. Motors generating, car stopped on ex- 
ceeding speed limit, by centrifugal governor. 

ow at full-rated power. With satisfactory 
results. 








tract at Notting-hill-gate has been subjected to ex- 
ceptionally rigorous and unusual tests, with the 
most satisfactory results. These are tabulated in 
in Table ITI. 

The exhaustive trials already referred to, which 
proved so satisfactory to the engineers, Sir Ben- 
jamin Baker and Mr. Mott, were carried out, on 
behalf of the Sprague Electric Company and Mr. 
-F. J. Sprague, the originator and patentee, by Mr. 
G. Rosenbusch, A.I.E.E., who controlled the elec- 
trical equipment, in conjunction with Mr. Brousson, 
electrician to the Electric Traction Company. The 
installation of the lifts has been carried out by Mr. 
J. R. Firman, who was also consulted on many 
points as to their design before the contract was 
secured. The Sprague Electric Company has 
furnished us with the photographs, drawings, and 
data from which the above has been prepared. 





LITERATURE, 


Handbuch der Materialienkunde fiir den Maschinenbau. 
By A. Martens. Part I.—Materialpriifungswesen, 
Probirmaschinen, Messinstrumente. Berlin, 1898: J. 
Springer. 515 pages, small quarto, with 514 figures and 
20 plates. [Price 40s.] 

THE science of material testing, both in technical 
institutes and in works, has made such strides in 
recent years that this compendium will everywhere 
be welcomed. Mr. Martens is director of the 
Mechanich-technische Versuchsanstalt at Berlin- 
Charlottenburg—not to be confounded with the 
Reichsanstalt—and also a professor. As director 
of one of the best testing stations in existence, he 
knows what the engineer and the specialist expect 
of such a work ; and the professor has not forgotten 
that the young student is grateful occasionally for 
a mere demonstration to help him over the first 
difficulties. In this first volume of a series to be 
published, the author deals with mechanical testing 
in general, testing machines, and measuring instru- 
ments. A good deal of new tabular matter is 
offered on tests conducted at Charlottenburg, more 
on what the author calls materials for construction 
(metals, wood, stone) than on materials for con- 
sumption (coal, water, lubricants). But there is 
no grouping as to materials. This is probably 
reserved for one of the subsequent volumes, about 
the arrangement of which this first part contains 
no information. 

Apart from one defect to which we shall refer 
presently, the general arrangement appears to be 
excellent. The volume begins with a very detailed 
Table of Contents divided into 728 paragraphs, cross 
references in which are frequent. Then comes a 
list of the chief literature consulted, first journals, 
then books and papers. The list comprises 259 items. 
When we see later such an entry as 2101. we find 
on referring back, name of author, title, volume, and 
page, and further some numbers, meaning that the 
paper is quoted in those paragraphs. Under L242 
we see, for instance, volume and page of journals 
in which Emery’s machine has been described. We 
can, therefore, ascertain at a glance whether or not a 
certain apparatus is mentioned, and the compositors 
are not bothered with innumerable asterisks. An 
alphabetical name index follows. Finally, we have 
a list of the abbreviations for specific gravity, 
weight per litre, elastic limit, contraction, &c., 
terms indicated by the same symbols through- 
out the book, explained, of course, when first 
introduced, and afterwards occasionally. Defini- 
tions and technical terms are distinguished by 
bold type. All this is very good. But it does 
not render an alphabetical index of subject matter 








superfluous, particularly when we remember the 
tabular-matter scattered through the book, and 
when we become aware of the author’s propensity 
for classification and sub-classification. We grant 
that the compilation of an index would have been a 
hard task. 

The introduction is rather prosy. People who 
study or consult such a book need not be ad- 
dressed on the indispensability of testing. Such a 
charge may, however, be made against most 
treatises of this type. The technical properties ot 
materials for construction are distinguished as me- 
chanical, technological, physical, chemical. The 
last, as well as magnetic and electric properties, 
heat conductivity, &c., are outside the scope of 
the book. As to the term technological, the 
author has properties in his mind, by virtue of 
which substances may be hammered, forged, welded, 
soldered, cemented, glued, &c. As the methods of 
testing applied in these cases are entirely different 
from those which we employ for strictly mechanical 
tests, the distinction is justified. We learn, how- 
ever, nothing about soldering and glueing, ; these 
matters would evidently belong to another volume. 
With the chapter on physical properties we pro- 
ceed medias in res. By density the author under- 
stands the weight of unit volume; by specific 
gravity, the weight of the poreless substance ; 
the term porosity and formule for porosity are 
thus avoided. In connection with these. defi- 
nitions the author tabulates some interesting new 
experiments on the compressibility of rubber, 
lead, and different woods. The latter give prac- 
tically the same density, approximately the specific 
gravity of cellulose. 

In Section II., Mechanical Testing, the following 
order is observed, leaving out the subdivisions : 
A, Strength of materials; a, tensile and breaking 
strength, general considerations ; testing machines 
and measuring instruments in general; heads of 
test-bars and their shackles; flow phenomena, 
contraction, fractures ; ductility; influence of 
shapes of test-bar ; b, bending strength ; c, bend- 
ing of long perpendicular rods under load ; d, tor- 
sional strength ; e, shearing strength; f, fall and 
blow tests, impact, bruising, bending, breaking ; 
g, influence of time intervals in testing; h, test- 
ing in the hot and cold ; 7, long-duration tests ; 
k, hardness ; 1, toughness and brittleness ; m, plas- 
ticity. Under B follow technological tests, bend- 
ing on the anvil, forging and flanging, wire testing, 
hydraulic tests. Section III. summarises the con- 
clusions to be drawn from these tests as to the value 
of materials ; Section IV. deals with testing ma- 
chines ; Section V. with measuring instruments. 

In our remarks we will follow the author’s order. 
He adheres to Bauschinger’s term (for stress-strain 
diagrams) limit of proportionality. Unwin pre- 
ferred limit of elasticity, but he conceded that this 
term is frequently confounded with yield point, 
(Streckgrenze or Flussgrenze); that confusion 
seems now as likely as it was ten years ago when 
Unwin published his ‘‘ Testing of Materials of Con- 
struction.” Why the general remarks on testing 
machines are interposed in Section II. we do not 
understand. Martens has not much confidence in 
screw micrometers and screw extensometers, and 
he advocates Bauschinger’s roller mirror device, 
without accentuating one chief merit of Bauschin- 
ger’s—that of taking simultaneous measurements 
on opposite sides of the test-bar. Martens has 
himself modified these mirror apparatus, and he 
discusses their advantages and shortcomings very 
impartially. But all that might have been left to 
Section V., where we have a good deal more on 
the subject. The mirrors lend themselves, for 
instance, to a precise study of the flow phenomena. 
When iron is strained beyond the yield point, 
peculiar lines and marks form on the surface, chang- 
ing and disappearing again. These marks give a 
warning. resca first spoke of écoulement des 
corps solides ; Kirsch and others have retained the 
term ‘‘ flow.” Martens givesa plate of photographs 
of such surface marks, and another of fractures, 
taken in his laboratories. The law of similarity 
(Barba) or of proportional resistances (Kick) is 
introduced after the extensive chapters on ductility, 
and in the subsequent paragraphs the Spates 
of this law is always inquired into. Kick expresses 
the law thus : Geometrically similar bodies of equal 
material undergo, under similar circumstances and 
under equal stresses, similar deformations. The 
law touches the essence of practical testing, and 
the author cannot be better occupied than in con- 
tinuing these researches. In recording the results, 
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Professor Martens uses not only curves drawn to 
the same scale on squared paper, but also three 
dimensional models with co-ordinates. Such models 
also serve to elucidate the influence of a third com- 

onent, like, for instance, percentage of carbon in 
iron, on elongation, &c. In drawing out tests, 
cylindrical bars, or flat bars of equivalent cross- 
section, are employed atCharlottenburg. As regards 
shearing and punching tests, upon which A. E. 
Hunt would base general conclusions, Martens 
thinks that they should be made in the works, 
but that they cannot replace the ordinary tests. 
Fall tests he considers as instructive. He con- 
ducts them in accordance with the rules that 
the Verein Deutscher Eisenbahn Verwaltungen 
has laid down, and goes fully into their character- 
istic features. In the chapters on long-duration 
tests, he bases himself on Bauschinger and Wohler, 
referring also to Howard, Kennedy, H. Meyer, and 
others ; some new data are offered for mild steel 
and leather belting. In such tests the slight marks 
on nicked test specimens, scratches, cuts, and 
points are not so harmless as they appear under 
infrequent stresses. Hardness is determined, at 
Charlottenburg, according to the Turner-Martens 
method ; the hardness depends essentially upon 
the surface condition, and the test is, therefore, 
not in itself considered characteristic. 

The third section summarises the tests under 
the general ae of view of their significance for 
estimating the quality grade of a material. The 
author does not pay much heed to Wohler’s and 
Tetmayer’s coeflicients, since they cannot be deter- 
mined directly, and are not alone sufficient. 

In Section IV. the author adopts the following 
plan: He explains and illustrates diagrammatic 
symbols of machines which indicate whether the 
machine measures directly cr indirectly, by balance 
springs, or pressure gauges (mercury columns or 
hydraulic), and what it determines. The author 
then speaks of the power, hydraulic or mechanical, 
the frames of the machines, the levers, balances, 
knife edges, steel yards, pressure-gauges, and other 
parts. This is followed a descriptions of testing 
machines, grouped as to their manufacturers ; the 
descriptions are illustrated by 18 plates, on 
which we further find notes on the chief dimen- 
sions, objects, &c. Further diagrams are in the 
text pages. Some views are to all appearance taken 
from trade catalogues; several might, no doubt, 





have been left out. But we obtain a very good 
idea of the variety of types that have found applica- 
tion. The author regrets that several foreign firms 
have not complied with his request for particulars 
of their apparatus. German firms predominate, 
indeed, in this part ; but, although there is only half 
a page of subject matter on French machines, we 
have 25 diagrams and ample literature references. 
English and American machines are much better 
represented. In the Charlottenburg testing station 
the hydraulic power is supplied by three pumps of 
C. Hoppe, and a pump of Hasse and Co., the latter 
driven by the Berlin high-pressure mains. Professor 
Martens does not fancy flat spring beams (Emery), 
but believes that hydraulic gauges will have a great 
future, when we have better learned to test our 
machines, a subject to which he is already paying 
much attention. The Charlottenburg machines 
are frequently tested. Section V., Measuring In- 
struments, might have been condensed, although 
one must acknowledge that the remarks on accu- 
racy of measuring and errors of various instruments 
have their direct bearing on the subject of the 
book. Among many other apparatus, the roller 
mirror extensometer of A. Martens is described in 
detail. It has done excellent service for thirteen 
— and its character and temper is now fully 

nown. The author has, however, a good word 
also for G. L. Henning’s instrument, and for an- 
other instrument designed by him, a kind of indi- 
cator box which can be employed in all cases where 
the movements are proportional to the strains, as 
well as for numerous others. The famous Werder 
machine has not been provided with an automatic 
recording device ; such apparatus are hardly suited 
for very delicate work. 

We will not tire our readers by a further enumera- 
tion of the contents. Names like Amsler-Laffon, 
Bach, Emery, Fairbanks, Kennedy, Kirkaldy, 
Maillard, Olsen, Pohlmeyer, Riehlé, Sellers, Unwin, 
Wicksteed, occur frequently, of course. If the 
author does not mention Maitland on the time 
factor in ultimate elongation, nor Bottomley on the 
hardening effect of long-continued stress, nor 
Hooke’s law, we may concede that this law is not 
always expressed in Hooke’s words, and that these 
researches may possibly find their place in the 
other volumes. Phe book is certainly remarkably 
complete, as may, indeed, be expected from a 
volume of itssize. In fact, the size might discourage 





the reader. But we have everywhere useful hints 
coming from a oe of exceptional experience 
and unquestionable fairness, and the subject justi- 
fies special exertions, Germany has already eight 
testing stations, at Munich (the first, established 
1871), Berlin-Charlottenburg, Stuttgart, Chemnitz, 
Darmstadt, Karlsruhe, Niiremberg, and Dresden. 
In all of these strictly scientific work is done 
in addition to technical testing. The German engi- 
neers are content that this should be so. But the 
directors are too much hampered by their profes- 
sorial duties. Hence the demand for another, 4 
technical Reichsanstalt, on whose board of control 
representatives of the actual institutions and also 
of the industries and trades are to find seats. The 
Governments are now being petitioned in this 
sense, and under these conditions the ‘‘ Verein 
Deutscher Ingenieure,” and other bodies, promise 
their support. ; 

We trust that the other volumes of this most 
valuable ‘‘ Materialienkunde” will soon follow. The 
present volume appears in the now-habitual black 
garb and the superior outfit of Mr. Julius Springer’ 
publications. 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XLVI. 


ORDNANCE AND FortiFicaTIon DEPARTMENT— 
(continued). 

We have already said that Messrs. Schneider 
and Co. recently acquired the very important 
gun factory that had been installed at Havre by 
the Forges et Chantiers de la Mediterranee In 
1884-5. Completed in every detail under the 
supervision of Mr. Gustave Canet, these works 
represented the most advanced practice, and con- 
tained the most perfect method, of producing guns 
of all calibres, from the smallest mountain batteries 
to the heaviest naval cannon. The works occupy 
a large area bounded on the north by the Paris- 
Havre line of the Western Railway of France, 
and on the south by the Boulevard d’Harfleur. 
They adjoin the machine — of the — 
et. Chantiers Company, on the western side, 
while to the east lies a large area available for = 
tensions. Every desirable facility for transpo 
was comprised in the arrangement of the — 
Branches from the Western Railway ran = 4 
works, and from them tracks entered a 
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principal shops, and sidings were liberally laid 
down. ‘Tracks also extended from the works to the 
quays and basins of Havre, for unloading such heavy 
objects as came by sea, and for shipping manufac- 
tured material. The machine shops cover an 
area of about 100,000 square feet, and consist of a 
number of separate buildings communicating with 
each other, and nearly 420 ft. in length. These struc- 
tures run from north to south, and are divided into 
bays of about 20 ft. each. Considerable difficulty 
was found in making reliable foundations on account 
of the prevalence of sandy marsh on the site ; the 
buildings and heavy tools were therefore built on 
piles. The motive power consists of two com- 
pound engines, each of them developing 80 horse- 
power nominal. The larger shops were provided 
with steam travelling cranes varying in power from 
10 to 60 tons, and arranged to work in combination 
so as to handle loads weighing 90 tons. This brief 
description of the Havre gun factory, as it was origi- 
nally constructed in 1884, is necessary as a prelude 
to a more detailed description of the works as they 
exist to-day, Messrs. Schneider and Co. having 
considerably enlarged and modified them that they 
may be better adapted to the requirements of 
present practice. 

We shall publish a detailed plan of the Havre 
gun factory as it exists at present, but the diagram 
Fig. 419 will give an idea of its general arrange- 
ment. In this diagram A shows the position of the 
general offices, stores, &c.; B, the directors’ and 
engineers’ offices, and drawing-oftices ; C, engines 
and boilers ; D, principal shop for construction of 
HAVRE ARTILLERY SHOPS. 

Total Area .......- 16. 265°" 
Covered me ocen: 11, 260"=” 
__ Length of Railway, Gauge 1T500,1,600"™ 
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36.6 CHEMIN DE FER DE LOVEST 

guns up to 20 tons; E, that of guns weighing as 
much as 100 tons; F, shop for 10-ton guns, tor- 
pedo tubes, &c.; G, general machine-shop; H, shop 
for making projectiles and fuzes; I, small machines ; 
J, heavy machine tools; K, carpenters’ shop ; L, 
forge. 

At present the factory consists mainly of seven 
spans placed side by side; these are, of course, 
the original buildings, and the spans of various 
widths, are 126 metres (414 ft.) in length. 
The west span is 12 metres (40 ft.) wide; at 
the southern end are located the manager’s office, 
and the offices for the engineers and staff; in 
the centre of this span are the engines, the labora- 
tory equipments for physical tests of metals ; and 
the north end is arranged for packing and delivering 
jinished products. 

The six other spans are of the following widths 
respectively : 9 metres (30 ft.), 17 metres (56 ft.), 
% metres (30 ft.), 10 metres (33 ft.), 12 metres 
(40 ft.), and 15 metres (49 ft.). The height to 
springing of roof varies from 6 to 10 metres (20 ft. 
to 33 ft.). 

The 17 metres (56 ft.) span is especially used 
for machining large-calibr> guns. It is thoroughly 
equipped with powerful lathes, capable of turning 
gun tubes 14 metres (46 ft.) long, and weighing 
90 tons, and with surfacing lathes for turning heavy 
gun-carriage parts and ships’ turrets. It contains 
also the large rifling machines and the shrinking 
pit. 

The two spans of 9 metres (30 ft.) each located 
on either side of the large shop just referred 
to, are used for machining guns of medium and 
small calibres. They contain the less powerful 
lathes, rifling machines, &c., as well as large drill- 
ing, mortising, shaping, boring, and planing ma- 





chines used in the manufacture of heavy gun-car- 
riages and terpedo-launching tubes. 

In the 10-metre (33 ft.) span is placed the 
smaller machinery, such as ordinary lathes, lathes 
for fine work, small shaping machines for cutting 
toothed wheel gearing, dividing machines, small 
drills, &c. The north end of this shop is set apart 
for the manufacture of fuzes, and there is besides 
sufficient space for machining breech-pieces and 
light gun-carriage parts. 

The 12-metre (40-ft.) span is used as the 
fitting-shop ; in this the various breech mechanisms 
are finished, as well as torpedo-launching tubes 
with their gear and accessories. 

The erecting-shop occupies the space covered by 
the 15-metre (49-ft.) span ; this building limits the 
works on the eastern side; the large area of this 
shop affords space for carrying out the various pre- 
liminary operations for testing breech mechanisms, 
carriages and mountings, torpedo-launching tubes, 
&c. ; after these are completed they are subjected 
to the reception firing tests in the proving grounds 
or on board ship. 

Besides these shops there are two annexes ; one 
is separated from the west span by a courtyard that 
opens on the Boulevard d’Harfleur, and contains 
the stores, the infirmary, and the porters lodging 
on the ground floor ; the first floor is utilised as 
accommodation for the French and foreign inspect- 
ing officers. The other annexe is to the north of 
the works adjoining the Western of France Rail- 
way; it contains a 3-ton steam hammer, and 
hand forges which are employed for executing 
various repairs to the machine tools, &c., and also 
for making small forgings required in the gun 
shops. The large forgings are manufactured at 
Creusot and sent on to Havre. 

The difficulties with the foundations already re- 
ferred to, were, of course, also encountered when 
carrying out extensions. The subsoil over which 
the Havre gun works are built consisting of a bed 
of marl 9 to 10 metres (about 32 ft.) in depth, it was 
necessary in order to obtain buildings of the re- 
quired strength, to execute foundation works of 
great magnitude. The columns that support the 
buildings also carry the rails of overhead travellers, 
and they rest on piles that have been driven as 
deep as it was possible in the layer of marl. These 
piles are connected in groups of four and six, and 
near the surface they are embedded in a mass of 
concrete that serves to carry the base of the 
columns. 

The structure of the shops is of iron and steel 
throughout ; the main trusses are placed 6 metres 
(19 ft. 9 in.) apart ; between these are intermediate 
trusses that rest on sills fitted to the main trusses. 
In the three western spans, however, the inter- 
mediate trusses are carried by single columns that 
rest on the top of the masonry arches that unite 
the concrete masses enclosing the upper part of the 
piles. The iron purlins that carry the roof cover- 
ing have, therefore, a 3-metre (9 ft. 10 in.) span. 
The shops are lighted by day through skylights 
placed on top of all the buildings, except the west 
shop, which is lighted through side windows. All 
the parts of the roof that are not glazed are lined 
inside with matched boarding. The floor of the 
large machine-tool shops is made up of cement con- 
crete ; that of the other shops is of thick wood 
planking fixed to longitudinal beams that rest on a 
concrete foundation. The heaviest machine tools 
are carried on groups of piles in the same way as 
the buildings. 

Motive power is supplied by two vertical com- 

yund engines of 120 horse-power each. They can 

e worked coupled or separated, and are generally 
driven at a speed of 90 revolutions. Steam is sup- 
plied by two Galloway boilers, a third boiler of 
similar construction being kept in reserve. The 
main shaft is parallel with the longitudinal (north 
and south) axis of the shops ; power is transmitted 
by means of two pulleys fitted to the motor shaft ; 
one of these drives the transmission shaft of the 
nearest shop, and the other operates the five re- 
maining transmission shafts by means of under- 
ground gear. 

The transmission shafts are made in sections 
6 metres (19 ft. 9 in.) long, coupled together ; 
they are supported at intervals of 3 metres 


(9 ft. 10 in.) by brackets and bearings fitted to the 
columns, or to the longitudinal girders midway be- 
tween the columns. The latter also carry the over- 
head gear for the various machine tools. All the 
shops are served by electrically-driven overhead 
travelling cranes, 





——= 


The 17-metre span is provided withtwo travellers 
one of 60 tons and one of 30 tons. They can be made 
to run at the same speed, and thus can be combined 
for lifting 90-ton loads. 

The two adjoining shops are served by a 30-ton 
and bya 40-ton traveller respectively. One of these 
shops has in addition a 7-ton traverser operated by 
hand. 

The fitting shop contains two 3-ton electrically. 
worked travellers, operated from the floor level 
and two 1.2-ton hand-worked traversers. : 

The erecting-shop is served by two 30-ton tra- 
vellers and four portable transporters, the wheels 
of which rest on one side, on a track fitted 
on half the height of the columns, and on the 
other on a track placed on the floor level ; the 
direction of travel is parallel with the longitudinal 
axis of the buildings. These transporters are 
used chiefly for handling the breech-blocks of 
large-calibre guns. The machine tools are very 
numerous, and are divided among the various shops 
in such a way as to reduce as far as possible the 
operation of lifting and transporting the various 
parts of gun and carriage works. High-speed 
precision tools are provided for completing all the 
minute and numerous operations required in the 
manufacture of ordnance and ammunition. 

Among the most powerful tools may be men- 
tioned eight lathes for machining tubes 14 metres 
(46 ft.) in length, and up to 90 tons in weight, 
Various types of machines are used for testing 
material. A Maillard machine, built by Messrs, 
Schneider and Co,, at Creusot, serves for tensile 
tests. Those for falling and bending tests have 
been constructed at the Havre works to the speci- 
fication of the French Admiralty. 

The main shrinking pit is at the north end of 
the main shop; it is 8 metres (26 ft.) deep 
and 2.50 metres (7 ft. 5 in.) in diameter. In close 
vicinity is the gas furnace plant for heating the 
coils and jackets. Another shrinking pit and 
heating arrangement of smaller dimensions is pro- 
vided in the adjoining shop to the east. 

Material is transported by railway, or by road, 
on trucks from the main (or Harfleur) entrance 
through the courtyard. The works are joined to 
the Havre railway station of the Western Com- 
pany by a siding, branches from which enter all 
the shops near the north end, an arrangement that 
enables the wagons to be placed under the over- 
head travellers, A second line, parallel with the 
first, runs between the shops and the smiths’ 
annexe, and can be utilised for siding space. 

The shops are lighted at night by electricity, the 
current being supplied from dynamos, which be- 
sides furnishing power for the traveller motors, 
feeds 60 arc lamps distributed in the various shops 
and grouped by circuits of 10; no transformers are 
used. There are, besides 400 incandescent lamps 
for lighting machine tools, and 150 similar lights in 
the offices. The incandescent lamps are furnished 
with current at 110 volts from a separate 45 horse- 
power engine and dynamo. During the day this 
dynamo supplies current to the electric welding 
plant. 





GREAT CENTRAL RAILWAY. 
(Continued from page 276.) 

We continue our illustrations of the Great 
Central Railway, which was opened for passenger 
traffic on Thursday of this week by the Right Hon. 
C. T. Ritchie, President of the Board of Trade. 
On the two-page plate there are reproduced the 
drawings of the columns and girders supporting the 
roof principals over the platforms of the Marylebone 
terminal station in London, and the principals are 
illustrated in detail on page 316. The total length 
of the platform roof as at present constructed is 
495 ft. and the width is 158 ft. ; but the platforms 
are about 1000 ft. long, while provision has been 
made for adding 10 more lines into the station. 
These lines will be laid to the west of the existing 
platforms. On the east side there is a very fine 
boundary wall 32 ft. 6 in. high, built of red pressed 
bricks of superior quality, with terra-cotta aa 
ings. This wall was illustrated by Figs. 50, 52, an 
55 on page 240 ante. 7 ht 

The roof over the platforms—running at ret 
angles to the promenade illustrated a fortnig: ’ 
ago—consists of three spans, two of 50 ft. 4 in. me 
one of 40 ft. 9 in., with a temporary cantilever 100 
of 16 ft. 6 in. along the west side. The latter was 
illustrated in last week’s issue of ENGINEERING 
(page 279 ante). The columns for the main span 
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are placed 33 ft. apart, centre to centre, along the 

Jatforms. These columns are illustrated in detail 
on the two-page plate (Figs. 100 to 103). They are 
of the same general design as those on the pro- 
menade roof described on page 243 ante ; but the 
upper portion is not the same, owing to the diffe- 
rent character of the roof they support. The 
chief difference between the two types of columns 
__that for the promenade and that for the platform 
roof—lies in the ornamental cast-iron bracket at 
the top covering the support for the roof principals. 
The manner in which the water is carried away is 
neat, and is clearly shown. 

There are three lines of longitudinal girders ; the 
two inner, or eastern lines, carry the ends of prin- 
cipals of 40 ft. 9;% in., and of 50 ft. 4} in. span, 
while the other line is designed to carry the ends 
of roof principals of greater span. The former 
are illustrated by Figs. 101 and 106 to 108, 
the latter by Figs. 109 to 117. The difference 
js, of course, in strength, not in form, for in 
all cases the girders are of the lattice type, 
with a straight top member, while the lower 
boom is curved to a segmental arc, the depth 
at the ends being 5 ft., and at the centres 
3 ft. 9 in. The whole construction has great rigidity, 
anda neat, well-finished, symmetrical appearance. 
Provision, too, has been made in designing the 
girders, columns, and foundations for future exten- 
sion of the roof both northwards and westwards, 
for increasing the length of the platforms, and their 
number. 

The inner lines of longitudinal girders are shown 
in elevation in Fig. 101, and in cross-section by 
Figs. 106, 107, and 108. The latter shows the 
method in which the intermediate members are 
borne by the girders. At the bottom end of each 
principal there is a wrought-iron bracket having 
somewhat similar outlines to the bracket on the 
column. 

The heavier longitudinal girders are shown in 
Figs. 109 to 117, the last figure showing the con- 
nections with the column. These girders are designed 
to carry on one side 50-ft. principals, and on the 
other, or west side, 72 ft. 9 in. spans, when the 
traffic requires an extension of the station and 
additional platforms. In the meantime, as de- 
scribed in our immediately preceding article, there 
isattached to the columns carrying the longitudinals 
a temporary cantilever roof 16 ft. 6 in. in width. 

The principals of 40-ft. and 50-ft. span are shown 
in Figs. 124 and 125 respectively, with details of 
the various parts and the conections of the louvre 
in Figs, 126 to 134, all on page 316. The principals, 
which are spaced 11 ft. centre to centre through- 
out, are of a simple type with riveted connections 
of a permanent character. The main members of 
the trusses are united without the aid of any 
welded joints —the chief connections being by 
plates and rivets. The subsidiary members only 
have been made adjustable. The purlins are com- 
posed of rolled joists with a timber rail for fixing 
the glazing bars. All the gutters are of cast iron 
of substantial thickness and ample capacity, and are 
rovided with snow boards of a suitable design. 

here are ventilating louvres at the centre of each 
principal extending the whole length of the roof. 

Having thus described the roof in detail—the 
specification being the same as for the promenade, 
quoted on page 242 ante—it may be interesting to 
add that the total weight of the steelwork in the 
roof is 1041 tons, equivalent to 21.5 lb. per square 
foot of ground area covered ; the total area of the 
roof being 108,420 square feet. The mean prime 
cost was 23.361. per square (100 square feet) covered, 
the constructive steel having been secured at an 
average of 161. per ton. The sub-contractors for 
the steelwork were Messrs. Alex. Findlay and Co., 
of Motherwell, N.B., while the cast-iron work was 
supplied by Messrs. E. C. and I. Keay, Limited, 
of Birmingham. 

The cab road, it may here be mentioned, is very 
conveniently laid down between the two principal 
arrival platforms. The cab approach is from Ross- 
more-road Bridge which crosses the outer end of 
the latforms, and this bridge and the cab approach 
We hope to illustrate with our next ‘els ; but 
meanwhile it may be said that the cab road’ passes 
between the platforms, with an exit through the 
station buildings into Great Central-street, leading 
directly on to Marylebone-road. The cab road 
Inside the station is 30 ft. wide, and is paved with 
Jarrahdale Jarrah wood blocks laid on concrete. 

The platforms are covered throughout with Vic- 
toria stone, with the exception of the copings, which 





were made by Messrs. Nelson and Co., of Rugby, 
the platform walls being of brindle brick. They are 
3 ft. high from rail level. Inside the station all 
the spaces between the rails are paved with bricks 
on edge so as to insure economy in maintenance, 
while at the same time a clean and finished appear- 
ance is given to the roads. 


(To be continued.) 








WATER-TUBE MARINE BOILERS. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 7, Mr. W. H. Preece, 
CB. F.R.S., the President, in the chair, two papers 
ears to recent advances in marine engineering were 


The first paper, on ‘‘ Water-Tube Boilers for Marine 
Engines,” by Mr, J. T. Milton, consisted mainly of a 
description of the various types of water-tube boilers 
most in use for marine purposes in this country. It 
stated that for all recent vessels of the Royal Navy 
water-tube boilers of different types had been adopted, 
while very few had been fitted in merchant steamers. 

The difference in practice in the two cases was accounted 
for by the different conditions of the services required. 
In most vessels of the merchant service economy of coal 
consumption, durability of boiler, and facility of cleaning 
and inspection, were of far more importance than con- 
siderations of weight and space in proportion to power 
exerted ; while in some war-vessels the importance of 
obtaining very large powers on small —— outweighed 
the questions of coal economy and durability. 

The question of economy in boilers was largely — 
dent upon the completeness or otherwise of the combus- 
tion of fuel in the furnaces, The conditions required for 
perfect combustion had long been well known, but they 
were difficult of realisation in actual working practice. 
So far as the merchant service was concerned, the general 
introduction of a new type of boiler would depend upon 
its economy obtainable under ordinary conditions of 
work, not upon the results of special trials. In some boilers 
the conditions for perfect combustion could be approxi- 
mately met by very careful stoking, but were unattainable 
under ordinary working conditions at sea with ordinary 
firemen. In such boilers, while excellent results might 
be obtained upon special trials, conducted under the 
direction of skilled engineers and with expert firemen, 
inferior performances were obtained at sea in every-day 
service. 

Reference was made to the question of circulation of 
water in water-tube boilers, and experiments made upon 
this subject by Mr. A. F. Yarrow, Mr. J. I. Thornycroft, 
and by the late Mr. A. on were quoted. The 
experiments of the last-named were make upon a full- 
sized boiler. The boilers first described and illustrated 
were those made with comparatively large tubes. They 
comprised the types known as the Belleville, which was 
so extensively used in the large vessels of the Royal 
Navy ; the Lagrafel d’Allest, used in the French Navy 
and the merchant marine ; the Niclausse and the Babcock- 
Wilcox, the latter being the type most qo ny! og 
in the few cases in which water-tube boilers had mn 
used in British merchant vessels. Amongst small-tube 
or ‘‘ express ” boilers used in light vessels, such as de- 
stroyers and small cruisers, the Normand, Yarrow, 
Thornycroft, Reed, and Blechynden boilers were de- 
scribed. Descriptions were also ~— of the Fleming 
and Ferguson, Mumford, and Haythorn boilers. 

With water-tube boilers, owing to the small quantity 
of water contained in them and the high rate of evapora- 
tion obtainable, automatic feeding was essential. me 
types of apparatus providing for this were described. 

or prolon work, as compared with short trials, the 
author considered that straight tubes were very desirable, 
as much greater confidence could be felt in a boiler where 
all the tubes could be seen through, than in one where 
much had to be taken on trust, and good results could not 
be expected to be obtained from mechanism in which 


implicit confidence was not —— 
he second paper, on ‘Machinery of Warships,” by 
Sir A. J. Durston, K.C.B., and Mr. H. J. Oram, R.N., 


construction of warshi rr and details of the 
results obtained since the date of the paper read at the 
Institution in November, 1894. 


the total boiler heating surface per indicated horse-power 
at natural-draught trials should be not less than 2.5 square 
feet, and that the increase of power due to forced draught 
should be reduced, The effect of this was seen in in- 
creased weight of water-tank boilers over those given in 
the last paper. : 

All the vessels described had triple-expansion engines. 

In an Appendix particulars were given, first, of recent 
battleships. In the Majestic class the boilers were 
jos od and engines more substantial than in ships built 
under the Naval Defence Act, the power was easily ob- 
tained and the forcing was moderate. The boiler tubes 
were fitted with cap ferrules, and no trouble had been 
experienced with leaky tubes. Particulars of the Canopus 
class, which would soon be ready for trial, showed a con- 
siderable Cecrease in the weight of machinery per indi- 
cated horse- power. The steam pressure and ratio 
of cylinders had been increased from that in older 
vessels, and Belleville boilers with economisers were 
fitted. The machinery of the six vessels of the Formid- 
able class was similar to that of Canopus, but more 
powerful. 
Particulars followed of first-class cruisers, of which 
the Powerful and Terrible were fitted with Belleville 





boilers without economisers, and showed a decrease in 


MM. Inst. C.E., gave particulars and remarks on the |- 


In 1893, an Admiralty Committee recommended that | bee 


the machinery weights on cruisers built under the Naval 
Defence Act. The steam pressure and ratio of cylinders 
were greater than in these last-named vessels. In the 
Diadem and Argonaut classes the steam pressure and 
ratio of cylinders were still further incr Belleville 
boilers with economisers were fitted. 

Of the second-class cruisers, the Talbot class with 
water-tank boilers, the boilers were all single-ended, 
and more heating surface per indicated horse-power was 
allowed. In the Arrogant class Belleville boilers were 
fitted. There was a decrease in the weight of machiner 
compared with the dt pve morn nine vessels and v 
built under the Naval Defence Act. 

Another Table gave particulars of the new third-class 
cruisers. These vessels were fit with water-tube 
boilers of the small-tube type. The machinery was 
150 tons lighter than in the preceding vessels of similar 
type and same indicated horse-power. 

articulars followed of the torpedo-boat destroyers. 
They were fitted with triple-expansion engines, running 
at 350 to 400 revolutions per minute, and with water- 
tube boilers of the small-tube type. The speed varied 
from 26 and 27 knots in the earlier boats to 30 knots and 
over in the newer ones. The machinery was made as 
light as possible, and the boilers were subject to con- 
sidlerible forcing. Reference was made to the Viper 
with Parson’s marine steam turbine. 

All recent large engines and some of smaller size had 
two low-pressure cylinders. With four cylinders the 
twisting moment was more uniform, and the cranks could 
be more easily arranged to minimise vibration. The 
weight and length of engines thereby increased. Piston 
valves were generally fitted to the high pressure and 
intermediate — and flat valves to the low-pressure 
cylinders. @ sequence of cylinders and angles of 
cranks were such as to reduce vibration as much as pos- 
sible. In recent four-cylinder engines the power de- 
veloped in each of the two low-pressure cylinders had 
been made about half that in each of the other cylinders 
and the working partsmade smaller. In the Terrible ex- 
periments had been carried out with propellers connected 
and disconnected to test the effect on vibration of varying 
the angles of the cranks. The results and also the calcu- 
lated inertia forces and couples were shown. With the 
present arrangements vibrations in this ship had disap- 

red. In most fast-running engines it had been also 
ound advisable to fit suitably arranged balance-weights 
to the crank arms. 

With reference to induced draught, further experiments 
with this system had not shown any advantage except 
that the stokeholds were open. There was also liability 
to overheating of the fans. 

Further experience with water-tube boilers had led to 
their general adoption for warships. In considering the 
type most suitable, the principal points to be considered 
were weight and s required, economy and durability. 
On account of the last two considerations, boilers of the 
large-tube re had been adopted for the larger vessels. 
The Belleville boiler was fitted in these vessels, and in 
recent cases these had been fitted with economisers, the 
number of tubes in the generators being reduced. Trials 
on shore showed 12 to 15 per cent. increase of economy 
due to the use of these economisers. 

The Salamander with Babcock-Wilcox boilers, had 
successfully passed through her trial. 

The Seagull, with Niclausse boilers, was at present 
wanes trials. 

In the smaller fast vessels, to reduce weight, boilers of 
the small-tube type were generally fitted. Lxperience 
had shown that the ordinary life of the tubes of the Belle- 
ville boiler, under ordinary circumstances, would not be 
less than two commissions. In small-tube boilers this life 
would generally be much less. . 

Zinc slabs, though still of use in arresting corrosion, 
could not from the nature of construction of water-tube 
boilers be so effective as in water-tank boilers. The 
parts of the boiler near the feed-water inlet appeared 
to be very subject to corrosion, and this appeared to 
be due to the liberation of air and other gases from the 
feed-water at this part. It was endeavoured to minimise 
this action by using distilled water whenever ible. 
In Belleville boilers the economiser tubes in which the 
feed-water was first discharged were galvanised inside as 
well as outside. 

Some cases of bursting of tubes had occurred, due in 
most cases to their choking with dirt. 

In recent vessels the steam pressure had been con- 
siderably increased. No difficulties of importance had 
mn experienced due to this. The effect on the weight 
and space required was shown in an Appendix. 





Etectric RatLways In Swepen.—Although electric 
power is used on no small scale in Sweden, where the 
many large waterfalls afford exceptional opportunities for 
cheap generation of electric power, electric railways are 
so far but few and of no great importance. One reason 
for this state of affairs is probably the slowness with 
which the authorities appear to work, important applica- 
tions for concessions for electric railways handed in in 
1896 and 1897 still remaining endnsiied. The gauge of 
various electric railways under contemplation. varies 
materially, but overh wire is the system usually advo- 
cated. At various large private concerns, more especially 
saw mills, smaller electric railways have been built, and 
they give every satisfaction, and there is every reason to 
believe that electric traction will be adopted at numerous 
railways of more modest dimensions, as is also the case 
in Germany. In this latter country not only on 
numerous small railways and tramways is electric trac- 
tion being substituted for other modes of traction, but 





in the building of new lines preference is being given 
to electricity. 
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Messrs. W. H. A.iEeN, Son, AND Co., of the 
Queen’s Engineering Works, Bedford, have recently 
constructed two surface-condensing plants for the 
Glasgow Corporation Electricity Works. The pumps 
for these condensers, both air and circulating, are all 
driven electrically, and we illustrate above one of 
the sets of air pumps and its motor. These puree 
are three-throw, and are constructed on Edwards’ 
mae there being no foot valves, nor are the 

uckets fitted with packing rings. 

Each of the two surface-condensers has a tube sur- 
face of 1250 square feet, and consists of a circular cast- 
iron shell with the supporting feet and all the neces- 
sary branches cast on. It is fitted with bronze tube- 
— and solid-drawn bronze tubes # in. in external 

iameter. The holes in the tubeplates through which 
the tubes pass are drilled and tapped so as to form 
recesses for tape packings, which are screwed up tight 
by means of bronze ferrules, making the joints round 
the tubes thoroughly steam and watertight. The 
ferrules are made with shoulders which allow the 
tubes to expand freely, but at the same time do not 
allow them to slip out of place. The steam circulates 
round the outside of the tubes, and the cooling water 
passes through the lower half of the tubes in one 
direction, then in the opposite direction through the 
upper half of the tubes. Two large doors, one at each 
end of the condenser, give easy access to the tubes for 
cleaning and re-packing. 

The air pumps, as we have mentioned above, are of 
the Edwards type. Each set consists of three pumps ; 
the body of the pumps is in one casting ; the three 
plungers are each 10 in. in diameter with a stroke of 
10 in.; the liners, plungers, and top delivery valves 
are all of gun-metal. The body of each pump carries 
a framing, in the top part of which are the main bear- 
ings for the three-throw crankshaft. Each plunger is 
connected with its crank by means of crosshead and 
connecting-rod ; the weight of each set is identically 
the same, thus insuring good balance and even turn- 
ing. The pumps, it will be seen, are not driven direct 
but through Hollick’s friction gear. The large friction 
wheel of this gear is keyed to the crankshaft, while 
the smaller wheel is carried by a vibrating frame 
centred on the crankshaft in such a way that by 
elevating or depressing a handle the two wheels can 
be put out and into gear with the small pulley on the 
dynamo spindle. This pulley lies between the two 
wheels, and the apparatus is put into gear by pulling 
down the swinging frame, thus pinching the motor 
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pulley between the two wheels, whilst the consequent 
thrust is balanced by the belt tension. A great fea- 
ture in this system of driving is the fact that the 
motor can be started by itself, and when running at 
the correct speed the pumps can be put into operation 
by means of the friction levers. The pumps, when 
doing full duty, run at a speed of 150 revolutions per 
minute, and the motor at 800 revolutions per minute, 
and at this speed each plant deals with 15,000 Ib. of 
steam per hour. Each set was carefully tested before 
leaving the makers’ works. 

Tested on the condenser only, and with alittle water 
passing through the pumps, it is interesting to know 
that they will maintain a vacuum only } in. to} in. 
below the absolute. The working parts are lubricated 
by means of ‘‘ Stauffers’” grease cups; these are found 
very efficient and clean. The centrifugal circulating 
= have 7-in. suction and discharge branches ; the 
revolving discs are 12 in. in diameter. Each pump is 
capable of discharging about 1000 gallons of water per 
minute through the condenser against a total head of 
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10 ft. The speed of the pump and motor is 530 revo- 
lutions per minute. The motors for driving the = 
pumps, as well as the circulating pumps, are woun 
for 500 to 600 volts. : 

In Figs. 2 to 5 we show some interesting results 
obtained in testing some three-throw pumps, similar 
in design but of larger capacity, the diameter of “ 

lungers being 12 in. and the stroke 12 in. It wit 
* seen on full load the horse-power taken is remark- 
ably small for the size of the pumps. 








BELGIAN BRIQUETTES.—The exports of briquettes from 
Belgium in January were 32,387 tons, as compared wit 
39,466 tons in January, 1898, and 34,780 tons in January, 
1897. The deliveries to France figured in these = 8 
for 16,622 tons, 16,488 tons, and 12,835 tons respective y. 
Somewhat considerable deliveries were also made 
Switzerland. 





Power TRANSMISSION.—One of the largest power trans- 
mission systems in the world, that which supplies _ 
Angeles with electricity developed at the hea poh 
Santa Ana, 80 miles away, has just been comp meer 
The construction of the system has occupied sé a 
years. The wires enter the city through undergro 
conduits, 
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Wz illustrate on this page a very handy little grind- 
ing attachment for a lathe, now being introduced by 
Mr, F. J. Tiffin, of 3, Great Winchester-street, Lon- 
don, E.C. As shown in Fig. 1, the attachment is 
being used to grind a lathe centre, the necessary 
motion being obtained from a friction pulley driven 
by contact with one of the steps of the belt cone, as 
shown. This arrangement is, perhaps, shown still 
more clearly in Fig. 5, where it will be seen that the 
frame carrying the —, is provided with a hook 
which can be slipped round the sleeve of the back 
gear. A flexible shaft is used to connect this pulley 
with the spindle carrying the emery wheel used in 
grinding. By substituting the spindle shown in Fig. 4, 
the appliance can be used for internal grinding. 
The principal peculiarity of this attachment is, how- 
ever, to be found in the means taken for speeding up 
the grinding spindle. This is not coupled direct to 
the flexible shaft, but is driven through the inter- 
mediary of an epicyclic train, which causes it to make 
six turns for each one of the flexible shaft. This 
epicyclic train acts purely by friction, and consists of 
four flexible steel rings compressed between the 
grinding spindle and an outer fixed case, as shown in 
‘igs. 2and 3. These ringsare carried round by rollers 
mounted in spindles fitted into a flange keyed to a 
main driving shaft, as shown. The gear, it will be 
noted, is completely enclosed, and is thus thoroughly 
well protected from the intrusion of emery dust. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 3. 

Tur American iron markets are in a condition never 
before known. After struggling against it a ‘“‘ boom,” 
whatever that is, has struck the market, and prices 
are advancing beyond all reason. The secret of this 
advance is partly that a great many consumers have 
contracted to do work without material, and must 
simply have it at any price. The other half of the fact 
is that a b cama lot of people who have all the material 
they need for the present have become panic stricken, 
and fear they will not be able to get iron or steel next 
summer when they will need it. Hence they are 
rushing in orders upon orders with the result that 
mills are everywhere sold up and far oversold, and 

















managers are declining to make any more promises as 
to the future. The Carnegie Company bought 40,000 
tons of Bessemer on Friday last at 12 dols. at furnace, 
which was a surprise and a shock to the trade, as it 
fixed the status of Bessemer beyond a doubt. Billets 
have bounded up to 23 dols. for prompt shipments, but 
before long, at present rate of speed, 24 dols. will be 

aid. Pig iron has moved up to 14.50 dols. for 

o. 1 foundry, 13.75 dols. for No. 2, and 12.75 dols. 
for mill irons. Structural material has advanced 
within a week 2.00 dols. per ton. All plate 
mill products are higher, but comparatively little 
business has been placed at these excessive figures. 
There are quite a number of big bridge and general 
construction inquiries on the market this week, and 
earnest efforts are being made to have the material 
made for summer. The outlook is grave. Steel rails 
are nominally 22.23 dols., but quotations on any mill 
or furnace product are unreliable. The consumption 
of all products is — increasing. The amount of 
work projected for which supplies cannot be secured 
is understood to be very large. The Carnegie Company 
will not make steel cars, but has the contract to fur- 
nish the material. Other iron and steel combinations 
are under way, and in the present temper of manu- 
facturers will probably go through. Among them 
are manufacturers of steel pipe. The demand for 
machinery is very urgent, and all the larger shops are 
pretty well crowded. Much additional shop capacity 
is being built. All manner of mill and factory equip- 
ment is in urgent demand, though here and there a 
shop is found where work is scant. The manufac- 
turers of hydraulic machinery, electrical equipments, 
and heavy machinery are all very busy, and much new 
work is reported in sight. 








CaraLocurs.—Messrs. Alfred Herbert, Limited, of 
Coventry, have sent us copies of the sections of their 
catalogue relating to capstan lathes, turret lathes, and 
automatic screw machines. The two former sections are 
especially worthy of attention, as with a proper equip- 
ment of these classes of tools an immense saving can 
effected in many lines of shop production.—The Un- 
breakable Pulley and Mill Gearing Company, Limited, 
of West Gorton, Manchester, have issued a new price-list 
of their Patent Equal- Pressure Friction Clutch. 





LAUNCHES AND TRIAL TRIPS. 


On the 25th ult. the screw steamer Cardiganshire, built 
to the order of Messrs. Jenkins and Co., Limited, of 
London, by the Sunderland Shipbuilding Company, 
Limited, was taken to sea for her official trial trip. 
The length of the vessel is 356 ft., breadth 45 ft. 2 in., 
and depth moulded 26 ft.5 in. The main engines are 

n the tri-compound principle, and were built by 

e North-Eastern Marine Engineering Company, 
Limited, Sunderland. They have cylinders 24 in., 
40 in., and 64 in. in diameter by 42 in. stroke, steam 
being supplied by two large steam boilers working at 
a pressure of 170 lb. per square inch. The trial trip 
was in every way most satisfactory, a mean speed of 11} 
knots being obtained on the measured mile. 





The Irvine Shipbuilding and Engineering 5 ON 
Limited, launched from their yards at Irvine (Clyde), 
on February 28, a screw steamer to the order of Mr. 
W. S. Kennaugh, Liverpool. Her dimensions are 165 ft. 
between perpendiculars by 25 ft. beam by 12 ft. depth 
moulded, with a large deadweight carrying capacity. 

set of compound surface-condensing engines having 
cylinders 18 in. and 40 in. in diameter by 30 in. stroke is 
being supplied by Messrs. Watson and Row, Kelvin- 
haugh, Glasgow, steam being supplied from a steel 
boiler, 13 ft. 6 in. in diameter by 10 ft. 6 in, long, work- 
ing at a pressure of 150 lb. The vessel on leaving the 
ways was named Birker Force. 





Messrs. Ramage and Ferguson, Limited, recently 
launched two steam trawlers, which form the first 
vessels built for the new company, Newhaven Trawlers, 
Limited. The dimensions are 105 ft. by 20 ft. 6in. by 
11 ft. 10 in. depth moulded, and the propelling power is 
supplied by triple-expansion engines having cylinders 
12 in., 19in., and 30in. in diameter by 21 in. stroke, 
steam being supplied from a large multitubular boiler 
working up to 180]b. pressure. The christening cere- 
monies were gracefully performed, the first trawler bein 
named Aurora by Miss Graham Brown, and the secon 
was named Aries by Miss McKenzie Johnston, Edin- 
burgh. The above trawlers have been built under the 
superintendence of Messrs. Irwin, Atkinson, and Young, 
consulting engineers, Liverpool. 





On March 2 the no steel screw steamer Raithwaite 
had her trial trip in Hartlepool Bay. She has been built 
Messrs. William Gray and Co., Limited, to the order 
of the Pyman Steamship Company, Limited, of West 
Hartlepool. Her dimensions are: Length over all, 
341 ft. ; breadth, 47 ft.; and depth, 24 ft. 10in. Triple- 
expansion engines have been supplied from the Central 
Marine Engine Works of Messrs. William Gray and Co., 
Limited, having cylinders 24 in., 38 in., and 64 in. in 
diameter, with a piston stroke of 42 in., and large steel 
boilers working at a pressure of 160 1b. per square inch. 
Her speed, as registered by the patent log, was about 
12 knots, and her performance in every respect satisfac- 
tory. 





The trial trip of the s.s. Tiber, built by the Elsinore 
Iron Ship Building and Engineering Company, Elsinore, 
Denmark, to the order of the United Steam Shipping 
Company, of Copenhagen, took place on February 28 in 
the Sound, and was considered satisfactory. The vessel 
is built of steel to the —— class of Bureau Veritas 
special survey, and her dimensions are 228 ft. 6 in. by 
33 ft. 9in. by 15 ft. depth of hold. The engines are of 
the triple-expansion type, with surface condenser. 


The Sheldrake. gunboat, Commander A. Dodgson, has 
arrived at Devonport from the first of a series of nine 
trials to test the working of the Babcock and Wilcox 
water-tube boilers, with which the vessel has been fitted 
for experimental pu The first run of 1000 miles 
was made between Plymouth and the Isle of Man under 
favourable conditions, with three-fourths of the boiler 
power of the ship. Anaverage of 1500.3 horse-power was 
realised. The boilers in use gave a grate surface of 189 
ag feet and a heating surface of 6528 square feet. 
The coal consumption was 12.31 lb. per square foot of 
— surface, and 1.61 lb. per indicated horse-power. 

he total amount of coal used during the run of 1000 
miles was 71 tons 14 cwt., which is regarded as highly 
satisfactory, especially as the engine-room staff had had 
no previous experience with this type of water-tube boiler. 
The efficiency of the boilers was better at the end of the 
run than at the commencement, and they could have gone 
on steaming as long as the coal lasted with every indica- 
tion of increased efficiency. It is believed that the coal 
consumption will be further reduced during the trials, for 
the second of which the vessel is now being prepared. 





PrrsonaL.—Messrs. Park Brothers and Co., Limited, 
Black Diamond Steel Works, of Pittsburg, Pa., U.S.A., 
have appointed Messrs. Charles Churchill and Co., 
Limited, as their agents for the sale of their various 
brands of steel in Great Britain. A stock of their steel 
of some 200 tons is distributed at the various warehouses 
of Messrs. Charles Churchill and Co., Limited, namely, 
London, Birmingham, Manchester, and Glasgow, where 
full information may be had. This steel, we are informed, 
has already found a considerable market in Great Britain 
and given great satisfaction to the consumers.—Mr. J. 
Walwyn White has accepted the position of honorary 
treasurer to the Liverpool Self-Propelled Traffic Associa- 
tion, which body is also the local centre of the Automobile 
Club of Great Britain and Ireland. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A rather better tone ruled 
in the warrant market last, Thursday forenoon. About 
15,000 tons were dealt in, and there was a rise of 3d. to 
1d. per ton all round. There was rather more doing in 
the afternoon, about 30,000 tons of iron changing hands. 
The market was firmer, but the close was under the best. 
Scotch iron gained another 4d. per ton, and the settle- 
ment prices were: Scotch iron, 54s, oe per ton ; Cleve- 
land, 47s. 9d.; Cumberland and Middlesbrough hematite 
iron, 593. and 593. 9d. per ton. About 20,000 tons were 
dealt in on Friday forenoon. The opening was flat, but 
before the close a firm tone ruled. Again there was an 
advance of 4d. to 1d. per ton all round. In the afternoon 
30,000 tons changed hands, and prices were easier, Scotch 
and Cleveland closing 14d. per ton down from mid-day, 
and hematite iron 2d. per ton. The settlement prices at 
the close of the market were 54s., 47s. 9d., 58s. 104d., and 
60s. per ton. On Monday forenvon the market was 
moderately active, and about 20,000 tons were dealt in 
at steady to firm prices. About the same amount of 
iron was sold in the afternoon, when a weak tone, 
however, was apparent. Scotch and Cleveland iron 
both declined 14d. per ton, and Cumberland hema- 
tite iron was 3d. per ton down on the day. At the close 
the settlement prices were 53s. 104d., 47s. 74d., 58s. 104d., 
and 603. per ton. Again there were some 20,000 tons 
dealt in on Tuesday forenoon. The tone was dull, and at 
the close Cleveland iron was 2d. per ton down. In the 
afternoon the market was strong and active, between 
40,000 and 50,000 tons changing hands—some fair lines 
passing amongst the brokers—and the market was strong, 
Scotch leaving off 44d. per ton up. The settlement prices 
were 54s. 3d., 47s. 74d., 583. 9d., and 60s. per ton. A 
moderate business was done this forenoon. The tone was 
firmer, and there were advances all round ranging from 1d. 
to 3d. perton., In the afternoon prices went flat, and prices 
lowered. The sales for the day were about 40,000 tons. 
The settlement prices were 54s. 3d., 47s. 6d., 58s. 6d., 
and 603. per ton. The following are the quotations 
current for No. 1 makers’ iron: Clyde, 62s. per ton; 
Gartsherrie, 62s. 6d.; Calder, 63s. 6d.; Summerlee, 
65s. 6d.; Coltness, 68s. per ton—the foregoing all 
shipped at Glasgow; Glengarnock (shipped at Ardrossan), 
6ls. 9d.; Shotts (shipped at Leith), 64s. ; and Carron 
(shipped at Grangemouth), 64s. per ton. Compara- 
tively little fresh business was done during the past week 
with home consumers, but deliveries continue on a large 
scale against current contracts. There is practically no 
alteration in the prices asked by makers for their iron. 
The number of blast-furnaces in actual operation is still 
83, against 81 at the same time last year. Four are 
making basic iron, 33 are making ordinary iron, and 45 
are making hematite iron. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
310,474 tons yesterday afternoon, as compared with 
311,799 tons — week, thus showing a reduction for 
the past week amounting to 1325 tons, 


Finished Iron and Steel.—The demand for finished iron 
and steel still continues, but fresh orders do not seem to 
be so plentiful as they were a few months ago. Even 
yet there is a considerable amount of difficulty in getting 
orders implemented. There is again talk of restarting 
Calderbank Steel Works by a wealthy syndicate. The 
— of finished iron and steel still continue at the high 
evel fixed upon some months ago. A very favourable 
report for the past year of the Lanarkshire Steel Com- 
pany has just been issued to the shareholders. The most 
important thing in it is the announcement that the direc- 
tors intend to increase the capital of the company to the 
extent of 200,000/.—100,000/. of 5 per cent. accumulative 
preference shares, and 100,000. of ordinary shares. 


Glasgow Copper Market.—There were no dealings in the 
local copper market last Thursday morning, but the price 
advanced 5s. per ton. One lot was bought in the afternoon, 
when prices rose other 2s, 6d. to 5s. per ton. On the fol- 
lowing day the market was idle both forenoon and after- 
noon, the price first falling 12s. 6d. per ton, and then in the 
afternoon 15s., or 27s. 6d. per ton in one day. No business 
was done in the forenoon on Monday, but the quotations 
improved 2s. 6d. to 5s. per ton—to 702. 15s, per ton cash, and 
to 707. 10s. per ton three months. Only one lot of 25 tons 
changed hands in the afternoon, and the closing quota- 
tions were about 20s. per ton down on the day. Atthe 
forenoon meeting of the market on Monday 50 tons were 
sold, and the price fell 7s. 6d. per ton. In the afternoon 
no business was done, but prices advanced 10s. per ton, 
The market remained idle all day to-day. At the close 
, of the forenoon market the price rose 223. 6d. per ton, 
and in the afternoon it receded 5s. per ton. 


Bursting of a Fife Reservoir.—About midnight on 
Thursday and Friday of last week, and with awful sudden- 
ness, the Cleish reservoir burst, and in flowing down the 
adjacent valley did a great amount of damage. Fortu- 
nately no human life was lost, though some very narrow 
escapes occurred, Two mills were in the way of the 
water which made its escape, and several dwelling- 
houses. Mr. Tate, of Messrs. Leslie and Reid, civil en- 
gineers, Edinburgh, was early on the ground, and he 
took measures to make a temporary closure of the part 
where the burst took place. The reservoir is not far 
from Dunfermline, and was designed for the supply of 
several villages near at hand. It is sometimes called the 
Kelty reservoir. 

Royal Society of Edinburgh.—An ordinary meeting of 
this Society was held on Monday night, Dr. M’Kend- 
rick, F.R.S., Glasgow, in the chair. Dr. Alexander 
Buchan read a paper on ‘* The Meteorology of Ben Nevis 
since 1890.” The paper was very comprehensive and 


jnteresting. Other papers were read. 





The Glasgow Cleansing Department.—The sixteenth 
annual social meeting in connection with the Glasgow 
Cleansing Department was held last Friday night, on 
which occasion the chairman (Bailie Battersby) made 
some interesting remarks. He said that the city of Glas- 
gow contained 12,000 acres and 304 miles of streets were in- 
cluded in it. In the course of a year 400,000 tons of solid 
matter were collected by the department. It was shown 
that the cleansing department saved the lives of 1200 

rsons every year. The chairman also spoke of the 
—_ owned by the department, and said more would be 
needed. 


The Glasgow Western District Sewage Works.—In con- 
nection with these works the committee have accepted 
six contracts to the amount of 190,000/. for the con- 
struction of the outfall sewer between the intended 
pumping station at Partick and the intended sewage 
works at Dalmuir. The successful contractors, and 
amounts of their offers, are as follow: No. 1 contract, 
Mr. R. C. Brebner, ,36,021/. ; Nos. 2 and 3, Messrs. 
James Goldie and Son, 36,244/. and 24,0647. ; and Nos. 
4, 5, and 6, Messrs. James Smith and Co., 35,960/., 
32,467/., and 25,7121. 


Talla Water Works Contract.—The Edinburgh and 
District Water Trust have been taking in contracts for 
additional works. The offers ranged from 96,000. to 
about 81,000/., the three lowest being from Messrs. John 
Best, Brunton, and Son, and A. Macalpine and Son. 


Important New Works near Airdrie.—On Monday 
Messrs. Stewart and Menzies, Limited, tube manu- 
facturers, laid plans before the Airdrie Dean of Guild- 
court for new works which they intend to erect at Rock- 
solloch. The works, which will cover an area of 84 acres, 
will be the largest of the kind in the kingdom. 


Institution of Civil Engineers: Glasgow Association of 
Students.—The fifth general meeting of Session 1898-9 
of this association was held in the Institution Rooms, 
207, Bath-street, on ar evening, March 6, when Mr. 
Joseph Shepherd, Assoc. M. Inst. C.E., read a paper on 
**Modern Machine Tools, with Special Reference to 
Turret Lathes and Screw Machines.” The author spoke 
of the ever-increasing importance of introducing the best 
tools into workshops, and of the backwardness in this 
respect of this country compared with America and Ger- 
many. Mr. Shepherd described turret lathes and screw 
machines generally, and the tools required for the various 
operations. With the aid of many samples, he dealt 
with the various makes of machines, both for turning-rod 
and castings, showing examples of work done, and giving 
times of production. A lively and interesting discussion 
followed, and thereafter the usual votes of thanks termi- 
nated the proceedings. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Limited Companies.—The directors of the Leeds Forge 
Company have issued their tenth annual report, in which 
they state that business during last year was better than 
during the year 1897. They propose to dispose of the 
profits on the year’s working as follows: Interest on cer- 
tificates, 1740/.; for redemption of certificates, 4500/.; in- 
terest on rearrangement claims, 1000/.; directors’ remune- 
ration, 1000/.; for depreciation, 15,000/.; special reserve 
for renewals, 10,000/.; dividends on 7 per cent. preference 
shares, 8120/.; carrying forward 2629/. There is no divi- 
dend on the ordinary shares.—The annual meeting of 
Messrs. Easterbrook, Allcard, and Co., manufacturers of 
engineering and other tools, has been held, and a dividend, 
both on the preference and ordinary shares, of 5 per cent., 

has been declared, carrying forward a small balance. 


Iron and Steel.—There is little change to note in the 
iron and steel trades. The demand forall descriptions of 
raw material is fully maintained, and prices still show 
an upward tendency. For material not contracted for, 
higher prices are secured wherever possible. The armour- 
plate mills are still working continuously on the contracts 
placed some time ago, and every effort is being made to 
clear the books in anticipation of further favours. In 
the railway departments a very fair amount of business 
continues to be done, but owing to the competition it has 
not been possible to lift prices up in proportion to 
the increased cost of raw material. {anufacturers 
of all classes of steel are well booked ahead, and it 
would scarcely be possible to increase the output if it 
were required. A very fair amount of trade continues 
to be done in the old staple trades of the city. File 
manufacturers say there is little difficulty in obtaining 
orders, but prices are so cut in order to stave off American 
and other foreign competition, that little or no profit re- 
mains. Edge tools and saws are in demand both for the 
home and some distant markets, and a decided improve- 
non has been going on in the cutlery and plating 
trades. 


Coal and Coke.—The coal trade is described as keeping 
up remarkably well, and some collieries are doing better 
now than for many years past. There is a full demand 
for all descriptions of fuel, and at some pits much more 
could be sold if it could be obtained. There is no decline 
in the demand for coke, and the full wr as settled by 
contract in January are ems | paid. Consumers who 
have to buy in the open market have to buy in some cases 
considerably above contract prices. Contracts are being 
made for shipments since the season has fairly opened. 





ARGENTINE TraMWAYys.—The Argentine Tramways: 


Company has petitioned the Intendant of Buenos Ayres 
for permission to lay a second line of rails upon_its tram- 
ways between Flores and Floresta, so as to facilitate its 
service in that district. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was not large, and the general condition of 
the market was rather dull, but a feeling of strong con. 
fidence in the future was most marked. Owing to the 
very large volume of trade going on, legitimate dealers in 
pig iron were able to oa to a large extent any fluctua. 
tion in warrants. Sellers, as a rule, quoted 48s. for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, 
and makers would not entertain offers below that ti 
as they are all well sold, and they anticipate an advance 
in the early future. There were some merchants who 
sold the ruling quality at 47s. 104d. Buyers offered 
freely to purchase No. 3 at 47s. 6d., but they were not 
successful in finding sellers at any such figure. The 
other qualities of Cleveland pig were steady. No. 1 was 
49s. 6d.; No. 4 foundry, 47s. 6d.; and grey forge, 
463. 6d. to 46s. 9d. ee warrants opened very 
quiet at 47s. 54d., but stiffened by the close to 47s. 7d, 
cash buyers. Kast coast hematite pig was rather easier 
in price. ixed numbers were obtainable at 60s. for 
early delivery, but several producers asked 60s. 3d. and 
60s. 6d. Middlesbrough hematite warrants were not 
guoted. Spanish ore was steady. Rubio was put at 
15s. 6d. ex-ship Tees, and freights Bilbao-Middlesbrough 
were fixed at 6s. To-day the market was quiet, and 
quotations for makers’ iron were unchanged. The only 
alteration was in Middlesbrough warrants, which, after 
advancing to 47s. 8}d., eased again and closed 47s. 64d, 
cash buyers. 

Manufactured Iron and Steel.—The great activity in 
the manufactured iron and steel trade continues. The 
requirements are enormous, and, in fact, despite the 
great productive power of Cleveland, the full demand 
cannot be met. Quotations are consequently strong. Steel 
rails are expected to advance as the cause of their remain- 
ing stationary for so long, viz.: American competition is 
considered to have practically eg: gg the Yankees 
having plenty to do to supply their own needs. The 
following are now the market rates: Common iron bars, 
61. 7s. 6d.; best bars, 67. 17s. 6d.; iron ship-plates, 61. 15s.; 
steel ship-plates, 7/. 2s. 6d.; steel boiler-plates, 8/. 2s. 6d. 
iron ship-angles, 6/. 7s. 6d.; and steel ship-angles, 67. 15s, 
—all less the customary 24 per cent. discount. Heavy 
sections of steel rails are put at 4/. 15s. net, but for small 
lots more is said to have been obtained. 


Coal and Coke.—The coal trade is on the whole steady, 
but there is considerable variation in prices according to 
time of delivery. Gas coal is unaltered in price, but the 
deliveries are now decreasing. Manufacturing and house- 
hold coal shows no change. Coke keeps very strong, and 
local consumers complain that the supply is a 
adequate. Average blast-furnace qualities are wort! 
fully 16s. 3d. delivered at Tees-side works. 








Tuer Beic1an Iron Trape.—Several new blast-furnaces 
are in course of construction in Belgium, and the output 
of iron and steel will inc in consequence. ‘This 
remark applies especially to steel. The Thy-le-Chateau 
Company will bring into operation a new furnace for the 
production of steel pig early next month. The founda- 
tions for a new furnace of large dimensions have also just 
been laid at Couillet. 





Scorch Ramways.—The reports of two of the prin- 
cipal Scotch railways—the Caledonian and the Glasgow 
and South-Western—have appeared this week, and they 
are, upon the whole, cheerful and satisfactory read- 
ing. The Caledonian has now become an affair, of 
50,000,000/., and its revenue for the six months ending 
January 31, 1899, was 2,000,864/., of which 971,315/. re- 
mained in hand as so much net profit. The Caledonian, 
like the principal English companies, had to provide for 
considerably increased working expenses ; but for all that, 
the net profit for the past six months showed an — 
of 22,685/., as compared with the corresponding period of 
1897-8. The company has not carried its ordinary — 
dividend beyond 5 per cent. per annum, but as it h 
to provide dividend for the — half-year upon a —_ 
amount of ordinary stock, the distribution about to 
made will involve the payment of 418,084/., while the 
corresponding distribution in the spring of 1898 did = 
exceed 390,333/. One feature in the management of t “4 
Caledonian is the giving premiums or presents to the 
company’s servants to encourage them to avoid and pre- 
vent accidents. These presents amounted for the = 
months ending January 31, 1899, to 98341. The — 
paid by the company for compensations for the past “vi 
year was 12,947/., as com with 6665/. twelve months 
since. The Glasgow and South-Western is 4 a. 
smaller affair, its expenditure on cai ital agg : 
close of January, 1899, standing at 15,828,307/. The Pits 
half-year’s working exhibited substantiall similar rest 7 
to those attained by the Caledonian. The sang J pest 
penses considerably increased, but the balance z = 
revenue was 352,041/., as com with 346,340/., 
the dividend 94 to be a upon hacabeggag ey a 
i . ed cen r . 
is at the rate o Pe 2 DOr uth. Weatern bane 


Caledonian and the 
their headquarters at Glasgow, and Glasgow has by 00 


means said its last word, that is, it has not by ay en 
attained its maximum growth or prosperity. The an re 4 
accounts of both the Caledonian and the Cee 
South-Western appear, however, to be expanding oe 
rapidly ; and it is clear that the management ran ihe 
system will have to bestir itself in order to main di 
comfortable 5 per cent. per annum which the ordinary 
stockholders are at present receiving. 











Marcu 10, 1899. ] 


ENGINEERING, 


315 














NOTES FROM THE SOUTH-WEST. 


Cardiff.—About an average business has been doing in 
steam coal; the best descriptions have made 13s. to 
13s. 6d. per ton, while secondary — have brought 
12s. to 12s. 6d. per ton. Household coal has shown little 
change; No. 3 Rhondda large has made 12s. 6d. to 13s. 
per ton. Foundry coke has been quoted at 19s. to 20s. 

r ton, and furnace ditto, 16s. to 17s. per ton. Patent 
Pel has shown little variation. As regards iron ore the 
best rubio has made 14s. 3d. to 14s. 6d. per ton. 


Great Western Railway.—In the second half of last year 
18 new engines were built at the cost of revenue, while 
52 were reconstructed with new boilers also at the cust of 
revenue. The cost of locomotive power in the second 
half of last year was 859,608/. ) : 
run by trains was 22,201,030 miles, viz., passenger trains, 
11,870,000 miles ; and goods and mineral trains, 10,331,030 
miles. 

The *‘ Hermes.” —A navigating crew is to leave Devon- 
port for Glasgow, to bring round the Hermes cruiser, 
which has been built by the Fairfield Shipbuilding Com- 

any. But for the engineering trade dispute in 1897, the 

ermes would have been delivered at Devonport in 
October, 1898, and completed for sea during this financial 
vear. But she cannot now be got ready for commission- 
ing until July, as she has to undergo a lengthy series of 
steam trials, and has to have her gun and torpedo arma- 
ment placed on board. She is one of the three vessels of 
a distinct type, the others being the Hyacinth, built by 
the London and Glasgow ies gpa Company, and the 
Highflyer, also by the Fairfield Works. All three will go 
to Devonport to be completed and commissioned. 


Milford Docks.—The half-yearly meeting of the Milford 
Docks Company was held in London on Thursday. Mr. 
C. E. Newton was in the chair, and recalled the fact that 
the Canadian Steamship Company despatched their first 
ship, the Gaspesia, from the docks to Gaspebiac, in the 
Province of Quebec, on December 7. He added that it 
was intended to organise a regular weekly service for 

assengers, mails, and cargo in the spring of this year. 

he directors foresaw great possibilities for the develop- 
ment of traffic to the advantage of the company, and they 
trusted that attendant difficulties would be overcome by 
the support and co-operation of the proprietors and of 
others interested in the prosperity of Milford. When the 
Gaspesia returned from Canada she had a cargo of 1300 
sheep and cattle, but she was compelled to land them at 
Liverpool, owing to their having no authority for a foreign 
animals repository at Milford. They wanted the same 
facilities at Milford as they had at Liverpool. 


The ‘‘ Psyche.” —The Psyche, cruiser, built at Devon- 
port and engined at Keyham, has completed her steam 
trials without a hitch, She has shown herself capable of 
exceeding a speed of 20 knots per hour, the mean results 
of her four hours’ trial oe starboard, 239 lb. ; 
port, 239 lb. ; vacuum, starboard, 26.4 in., port, 24.4 in. ; 
revolutions, starboard, 217.6, port, 218 ; indicated horse- 
power, starboard, 3539, port, 2467—total, 7006; air pres- 
sure, 3.7 in. ; speed, 20.48 knots per hour. The Psyche 
left Devonport on Thursday fora series of circle-turning 
trials in the Channel, and she then returned to Keyham 
to be completed for sea. 


Mumbles Railway.—The British Electric Traction 
Company has arranged terms with the Swansea and 
Mumbles Railway Company for taking over the latter 
company’s line. ‘The line is to be equipped for electrical 
traction, like the Swansea tramways, and it is probable 
that the service from Swansea to the Mumbles will be 
accelerated and improved. 





MISCELLANEA. 

Tur Board of Trade have recently confirmed an order, 
authorising the construction of a Yight railway in the 
county of Lincoln from Grimsby to Saltfleetby, with a 
branch to Cleethorpes, 


According to a recent official report, the Swedish State 
owns in Lappmarken forty-seven waterfalls and part of 
nine ; in the coast district the States is sole proprietor of 
sixteen and part owner of four waterfalls, 


_ Sell’s Commercial Intelligence has been enlarged, and 
18 now provided with a cover. The current issue con- 
tains an account of the present state of the Panama Canal, 
regarding which it is asserted that two-fifths of the total 
work of excavation has been accomplished. j 


_Messrs. Aird, the contractors for the new dam on the 
Nile, have already 6000 men at work at Assouan and 
between 2000 and 3000 at Assiut. Nine-tenths of these 
are native Egyptians, whilst of the Europeans about 500 
are Italians. 


The Swedish State Railways have for the present year 
contracted with an English and a Belgian firm about an 
aggregate of 38,000 tons of steel rails for their various 
lines. The English firm has to deliver 30,900 tons at 
prices varying between 87 kr. 85 dre and 88 kr. 30 dre per 
1000 kilogram, according to place of delivery, and the 
Belgian firm (Cockerill’s) has secured a contract for 7100 
tons at 87 kr. 69 dre (1s. equal to about 90 dre). 


Some four years ago the experiment ‘of coating the 
hull of an iron ‘steam tug with copper by electrolysis was 
made in the States. A thorough examination of the hull 
was recently made and showed the plating to be in ex- 
cellent condition, although it had never been cleaned 
since the original operation. In no place had the copper 
left the iron. The method has some substantial advan- 
vantages over copper sheathing executed in the usual 
manner, since the usual wood layer between the hull 


The aggregate distance | be 


Clausius some years ago predicted that the electrical 
resistance of pure metals should vanish near the absolute 
zero of a and this suggestion has, it will be 
remembered, been confirmed by Dewar’s experiments. 
Other observations seem to show that the specific heat 
of such metals should also vanish at zero tempera- 
ture. Hence, were it possible to cool a metal to this 
degree, its properties would be such that an indefinitely 
— addition of heat would raise its temperature appre- 
ciably. 


Further particulars have been issued of the Automobile 
Club Show, which it is proposed to hold at the Old Deer 
Park, Richmond, from Saturday, June 17, to Saturday, 
June 24. A track, having three laps to the mile, will be 
available for speed tests of the motors, and there will also 
motor cycle races. Other tests will include hill climb- 
ing contests in the neighbourhood of Richmond. There 
wil also be trials as to the ease of management and the 
like. Prizes will be awarded to the most successful cars. 
Applications for space should be made to the secretary, 
Automobile Club Show, 4, Whitehall Court. London, 
S.W., on or before May 13 next. 


In connection with the re-arming of the Royal Horse 
and Field Artillery the Government invited the Royal 
Arsenal, with the firms of Sir William Armstrong, Whit- 
worth, and Co., Limited, and Messrs. Vickers, Son, and 
Maxim, Limited, each to submit designs for a new quick- 
firing 15-pounder field gun and equipment. The designs 
have been received this week, and found to be so nearly 
equal in merit that orders have been given to the Arsenal 
authorities and to each of the two firms named for a com- 
plete battery, including guns, gun-carriages, limbers, 
fuses, ammunition, and every other requisite (except 
horses and harness), ready to take the field. When the 
three new batteries are received at Woolwich they will 
be subjected to exhaustive trials to determine which is 
the best weapon and equipment. 


The Committee of the Institution of Electrical Engi- 
neers, appointed to consider the question of uniformity 
in electrical engineering practice, February, 1899, report 
that they have given very careful consideration to the 
question of the adoption of a uniform standard of fre- 
quency or periodicity in alternate-current working. It 
has collected information, and has ascertained the opinions 
of a number of manufacturers and of consulting engineers 
on the Continent and in America, as well as in this 
——— Ne is a ag ec orapey Now ere Ae 
or general purposes, of a frequency 0 periods per 
pene oy as am whole the best suited to ordinary cases of 
mixed distribution of alternating currents for glow-lamp, 
arc-lamp, and power supply. For the exceptional pur- 
pose of transmission of power on the large scale, it 
recommends the standard frequency of 25 periods per 
second. It alsd suggests, for the exceptional cases of 
house-to-house transformer supply, as preferred in dis- 
tricts where the houses are scattered, a standard frequency 
of 100 periods per second. 


The attention of the House of Commons is to be drawn 
to the position of the engine-room artificers in the Navy. 
Inthe Navy Estimates for 1897-8 provision was made for 
50 of these to be promoted to the rank of warrant officer, 
and itis admitted that the promise made by the Ad- 
miralty has been fulfilled ; but the complaint is that the 
regulations issued for the general guidance of the new 
rank are so hedged around with qualifying conditions 
that what should have proved a generous offer has 
turned out to be a somewhat barren concession. The 
stipulation that candidates must be 35 years of age and 
that they must have at least 10 years of confirmed service 
standing to their credit will, it is submitted, press very 
hardly upon those men who joined the Navy as soon as 
they were of age, while men joining at the age of 23 who 
are in possession of the necessary confirmed time are 
allowed to qualify for this promotion. The suggestion is, 
therefore, that the 35 years of age stipulation should be 
eliminated, and that the authorities should merely require 
candidates to have the necessary confirmed time. Other 
proposals which will be urged upon the attention of the 
Government are the granting of an additional 4d. per 
day, not to count after first period of service has been 
completed, for engine-room artificers; an improvement 
in the berthing and bathing arrangements ; and a reduc- 
tion in the age for retirement from 55 to 50. These con- 
cessions would, it is declared, remove many of the pre- 
judices that now militate against young mechanical 
engineers coming forward in large numbers for the posi- 
tion of engine-room artificers. 


The following regulations as to the lighting of mills by 
acetylene have been drawn up by Mr. E. V. French, 
inspector to the American Associated Factory Mutual 
Fire Insurance Company : 1. The generator should be out- 
side the main buildings and i gy cut off from 
them, preferably in a small building by itself, 50 ft., if 
possible, from important buildings. As a whole, it 
should be treated abont like the ordinary naphtha gas 
machines. The dangers from possible escape of gas in 
handling the machine, or in iy sage. it, or by ible 
ignorance of an attendant, or by accident, and the very 
considerable dangers introduced if carbide itself is 
brought into the building, make it appear entirely 
improper to place one of these machines in a first-class 
aan, 2. The carbide should be stored entirely outside 
important buildings, but might be in a compartment of 
the generator house. It should be looked at about like the 
main naphtha storeage tank of a naphtha gas plant. 3. 
Before a plant is put in the complete plans should be sub- 
mitted to the underwriters for approval, as there is no 
standard of construction of machine which can _be 
approved in a general way. There are a number of im- 


needing attention, such as certain limit of pressure, con- 
stancy of action, so that there is no chance of the produc- 
tion of gas being stopped and then started again after 
the burners have gone out, allowing the gas to escape 
through the open burners. Action such as excessive 
heating, which tends to bring impurities into the gas, 
which might make trouble in the building, and other 
similar points, need careful consideration. 


A memorandum, prepared by Mr. F. J. S. Hopwood, 
of the Board of Trade, and dated December 20, 1898, 
has just been issued in reference to the use of automatic 
couplings on railway stock. Mr. Hopwood states that, 
during a recent visit to Canada and the United States on 
official business, he took the opportunity of making some 
inquiry as to the use of certain safety appliances on 
American railroads. He found the American railroad 
managers progressive, and, when a good invention is dis- 
covered, there is little difficulty in finding money to give 
it a fair trial, and, if satisfactory, in introducing it 
throughout entire systems of railroads. a conse- 
quence the companies have adopted novel modes of 
signalling, improvements on the original air-brakes, 
automatic couplings, and other appliances which redound 
to the credit of American enterprise. The American 
railroads have also been successful, through the agency of 
their Association, in standardising their appliances, and 
Mr. Hopwood was informed that they had saved la: 
sums of money by steadily pursuing this policy. In 
this country such arrangements did not exist for stan- 
dardising appliances for use on railways. ‘‘To the un- 
tiring energy and ingenuity of the American Railway 
Association the credit is due,” says Mr. Hopwood, 
‘of having found a device for coupling and un- 
coupling cars without the necessity of a man going 
between them, or finding, in fact, an automatic coupling 
which is now standardised and applied to 70 per cent. of 
the freight cars in use in the United States.” The leaders 
of the railway world in this country are, without doubt, 
he adds, equally anxious to do all that can be done to 
keep their servants from injury, but from the want of a 
standardising authority he does not see how invention 
can be stimulated. without legislative assistance. Mr. 
Hopwood suggests that it would be a great assistance to 
the English railway a if the Board of Trade 
asked Parliament for legislative power to order the supply 
of such couplers, and expresses the opinion that some 
such incentive is absolutely necessary. A statement 
is appended showing the number of employés killed or 
injured on railroads in the United States for the years 
1890 to 1897 inclusive. From this it appears that in 1897 
there were 219 fewer men killed and 4994 fewer men 
injured in coupling and uncoupling cars than in 1893, the 
number of men killed being reduced one-half, and the 
number injured practically one-half. 








Tue Navy Estimates.—The Navy Estimates were 
brought before the House of Commons in Committee 
yesterday evening, but at an hour too late to allow us 
to comment on them, so we must defer our usual 
notice until next week. There has been more diffi- 
culty than usual this year in ascertaining before 
the debate in the House what would be the main 
features of the new proposals, the Government having 
determined not to issue the Estimates, and the First 
Lord’s memorandum to Members until Mr. Goschen 
had made his s h.. What good reason there can be 
for this procedure it is difficult to see, but the whole 
policy of the Admiralty for some time past has been to 
destroy the value of debate on the Estimates, and thus 
do away with what is to officialdom, doubtless, 
an inconvenient feature, but which is to the nation 
one of the chief safeguards against naval degeneracy, 
of which we have not been without examples in 
modern times. It is said that the Naval Vote will not 
be far short of 28 millions this year, which, of course, is 
a great increase upon anything that has gone before, but 
that the circumstances of the time fully warrant the in- 
crease few will be inclined todoubt. Thenumber of men 
will be largely increased, whilst the Shipbuilding Vote 
will be heavier than ever. 





Tue InstituTION OF Navat ArcuiTEects.—The Insti- 
tution of Naval Architects will hold its annual 
spring meeting in the Hall of the Society of Arts, 
on the 22nd, 23rd, and 24th inst. The Earl of 
Hopetoun, the President of the Institution, will occupy 
the chair, and will deliver an address on the first day. 
The following papers will be read and discussed: ‘‘ Trials 
and Experiments Made in H.M.S. Argonaut,” by Sir 
John Durston, K.C.B., R.N., Engineer in-Chief of the 
Navy ; ‘‘Some Steam Trials of Danish Ships,” by Cap- 
tain A. Rasmussen, Engineering Department, Royal 
Danish Navy; ‘‘The Logical Arrangement of Motive 
Power of Warships,” by Commodore G. Melville, Engi- 
neer-in-Chief, United States Navy; ‘‘ The Stresses at 
the Discontinuities in a Ship’s Structure,” by Mr. J. 
Bruhn; ‘‘On the Advantages of Using Tchebyscheft’s 
Rule in Association with the Integrator to obtain Cross 
Curves of Stability,” by Mr. C. F. Munday ; “‘ Reminis- 
cences of Early Marine Steam Engine Construction and 
Steam Navigation in the United States of America from 
1807 to 1850” (continued), by Mr. Charles H. Haswell; 
“‘On Steam Pipes,” 7 r. J. T. Milton, Chief 
Engineer Surveyor of Lloyd’s Register of Shipping ; 
“Portable Pneumatic Riveters for Shipbuilding,” by 
Mr. W. I. Babcock; ‘‘ Practical Experience on the 
Strength of Boilers,” by Mr. C. E. Stromeyer; ‘‘ The 
Balancing of Engines, with Special Reference to Marine 
Work,” by Professor W. E. pen The annual dinner 
of the Institution will be held on Wednesday, March 22, 








Proper and the sheathing is dispensed with. 


portant features in any machine supplying acetylene gas 


in the grand hall of the Hotel Cecil, Strand, at 7.15. 
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THE LESSONS OF THE SPANISH- 
AMERICAN WAR. 


Tue hostile operations between Spain and the 
United States, considered as a war, have not 
afforded many practical object-lessons to the naval 
strategist. It is a matter upon which we have 
mixed feelings. Object-lessons in war cannot be 
learned without much letting of blood on both 
sides; therefore, as simple humanitarians, we 
rejoice that so few lessons were learned during the 
late warlike operations ; it would be almost too 
much to call them ‘‘ war ;” there was so little hit- 
ting back by one side. But our humanitarianism, 
like most of our qualities, good or bad, is compound 
rather than simple ; so, with a balance of feeling in 
favour of our own countrymen, we would like such 
military object-lessons as may be needed by man- 
kind to be paid for by the blood of others rather 
than by our own. If, however, we put aside our 
war standard, and compare the amount of instruc- 
tion received on a peace basis—as represented by 
naval manceuvres, theoretical disquisitions, or that 
most problematical of guides, the war game—we 
find a wealth of instruction ; enough to keep our 
naval strategists and tacticians busy for the next 
year or two, showing the results of the war to be 
proof of the soundness of their own special theories. 

War has its consolations, just as peace has its 
victories, and they come to the warrior oftener 
than to the citizen. Amongst those to whom the 
Spanish-American war—for we must perforce give 
it its courtesy title—has brought most consolations, 
as a set-off against the inevitable unpleasantness of 
fighting, is no doubt Admiral Colomb. He is, 
everyone knows, as amiable and ‘gentle a sea 
warrior as ever longed to blow a ship’s com- 
pany into eternity, but before the war had 
progressed far he made some remarkably shrewd 
forecasts of what should happen, and, to his 
great glory and satisfaction, now that the war 
is over it is seen that things should have happened 
_ as he foretold. That they did not, exactly, is 

side the mark. The principles were sound, and 
if events did not justify them, that must be laid to 
the blame of events. In all seriousness, however, 
it may be said that the Spanish-American war has 





shown the soundness of the views that Admiral 
Colomb has put forward with so much perseverance 
through many years past. Years before Captain 
Mahan wrote, he industriously preached the great 
doctrine of naval supremacy and the futility of 
military preparations—more especially in the form 
of fixed defences—unless supported by adequate 
naval force. He showed the small fear we need 
have of invasion so long as there was a ‘‘fleet in 
being,” and impressed the wisdom of sending our 
fleet anywhere to seek an enemy’s ships rather than 
keeping in home waters; or, in other words, that 
the best protection for our coast was to seek out 
and destroy the fleets of the enemy, all other 
operations being subsidiary to this first need for 
our existence as a great Power among nations. 

At the present time these principles have become 
almost truisms in the popular mind, and the Navy 
now receives the consideration it merits, and which 
expediency demands for it. This sounder policy 
is largely due to Admiral Colomb ; far more so than 
the general public appreciates. If, as some think, 
he has occasionally overshot the mark in the enthu- 
siam of advocacy, his main contention has been 
sound, and the thanks of the country are specially 
due to him for his untiring and disinterested 
labours. On Wednesday last, the 8th inst., he 
contributed a paper to the Royal United Service 
Institution, in which he set forth some of ‘‘ The 
Lessons of the Spanish-American War.” Perhaps, 
some critics may be inclined to say, one of the 
most remarkable of the ‘‘ lessons” is that Admiral 
Colomb has learned there may be some virtue in a 
fixed defence. He speaks of the difficulty of grap- 
pling telegraph cables in deep water and says : 
‘*The lesson appears to be that it is not impossible 
that if we were at war attempts might be made to 
damage us in that way (i.e., by cutting our cables 
in shallow water) ; and it seems a legitimate con- 
clusion to assume that the ends of our cables ought 
to be covered and protected by a few of the longest- 
ranged guns properly mounted in a battery.” 

Admiral Colomb holds that the proper strategy 
of the Americans was to send a suflicient force to 
the coast of Spain. ‘‘ The seizure of Minorca as a 
base would,” he says, ‘‘ probably have been an easy 
operation ; and in any case it would have been 
morally certain that if this action had been taken 
nothing offensive on the other side of the Atlantic 
could have been thought of by Spain. Then for 
Cuba and Porto Rico, landings for conquest might 
have beeen effected at leisure.” Unhappily for the 
Spaniards ‘‘ nothing offensive” was possible on 
either side of the Atlantic with their ill-served and 
ill-fitted ships, but that, of course, was not known 
at the time. The strategy Admiral Colomb ad- 
vocates, supposes that America possessed a sufficient 
fleet to seal up the Spaniards in their ports, and 
also a surplus of ships capable of destroying any 
vessels Spain might have sent to West Indian 
waters ; and which might have constituted ‘‘a fleet 
in being” absolutely forbidding—according to Ad- 
miral Colomb’s own teaching—any operations of 
the nature of landing troops. That consideration, 
however, does not effect the wisdom of seeking the 
enemy’s ships wherever they might be, so far as 
strategy was concerned, but probably political con- 
siderations had weight in this connection, as the 
author suggests. In regard to the efficiency of ‘‘ the 
fleet in being,” it may here be said that Admiral 
Colomb holds ‘‘ that whatever the restraining power 
of ‘a fleet in being’ might be, when fleets moved 
according to the wind, it would be enormously in- 
creased by the employment of steam propulsion.” 

The author of the paper condemns ‘‘ the sort of 
panic” that reigned all along the Atlantic coast of 
the United States, because Admiral Cervera was at 
sea, and no one knew where nor when he was 
likely to turn up. He says : 

I wonder how much money was wasted in preparing 
by means of fortifications and submarine mines to meet 
—not to prevent—attacks that were least likely of all the 
possibilities of war. We have heard of the inconveni- 
ences suffered from the presence of submarine mines in 
the American ports, but we have yet to hear of the little 
annual bill which will for years be presented for the 
scheme of local defence of the American coasts, which it 
seems is certain to be adopted. . . . As long as we look 
at things from the side of the defenders, it seems the 
most reasonable thing in the world to close the harbour 
of New York by submarine mines, batteries, and what 
not in war time, lest an enemy’s squadron should come 
inside and bombard the city... Naval commanders 
will run into considerable gers in order to get at 
—— But towns are not their business. If towns are 
to be attacked there will be a landed army and all thi 


regular. No naval officer with his hands free would, in 


war, proceed into New York Harbour in order to damage 
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New York—even if he believed there were no batteries 
and no mines to prevent him. 

Of course the views of Admiral Colomb, and 
those who think with him, as to the assured 
immunity of towns and cities from attack by 
hostile craft, are challenged by a large number of 
authorities; and certainly an influential school 
amongst Continental strategists hold that a cause 
may be helped by operations of this nature which 
they will not scruple to undertake. Even in this 
short war we find an instance of the value of such 
a power, when Admiral Dewey silenced the bat- 
teries at Manila by a threat of bombarding, not 
the batteries, but the town, if his ships were 
molested. If such a concession could be obtained, 
why not others? Doubtless the ultimate issue of a 
war could not be determined by occasional bom- 
barding of coast towns and ports, but the experience 
would be very unpleasant while it lasted. 

After all, this question of ship defence or fixed 
defence is a matter of cost. A ship is better than 
a fort because of its mobility. Very true; but those 
who tell us this also tell us we have not ships 
enough. If we ask ‘‘ Why?” we learn that it is 
because ships cost money, and we spend all the 
taxpayer will find; in short, money is the limiting 
condition. Now, to bottle up and blockade the 
fleets of our enemy we need three ships for every 
two bottled up; and if we take a very possible 
alliance against us, we find little more than a balance 
of vessels between ourselves and our opponents. 
This brings about a condition of a number of un- 
bottled ships of our adversary free to carry out their 
avowed intention of preying on our commerce or 
bombarding our defenceless coast towns. Still look- 
ing at the matter from an economical point of view, 
how are these towns best protected? They lie at a 
distance of every few miles all round the English 
coast. There may be twenty unbottled cruisers of 
our enemy, and it might take two, or perhaps 
three, forts to keep them at a harmless distance 
from any one town. Each town must have its 
own fort or forts, and there are more than twenty 
towns. The question then arises, Would it be 
cheaper to build thirty more ships to bottle up 
the enemy’s twenty, or to construct forts suflicient 
for defence of all the towns ? 

Forts are certainly cheaper than ships, and they 
cannot be sunk, but then ships can go out and sink 
other ships, which forts cannot do, therefore the 
enemy’s vessels always remain as a menace, so far 
as the forts are concerned. Mine fields are of very 
limited use. They cannot be extended indefinitely, 
and modern naval guns are effective at long ranges. 
It is not very likely that an enemy’s ship would 
venture far into inland waters whilst there was a 
possibility of a superior force catching him in the 
trap. The bombardment of London, or even 
Gravesend, would presuppose the loss of the sea 
to us, and in that case fixed defences would be of 
small avail. There is, however, the important con- 
sideration of the defence of our oversea commerce, 
and that needs ships not forts, although certain de- 
fended positions would be desirable for merchant 
ships to make for at need. 

As we have said the problem is one of finance, 
and we trust it has been duly worked out by our 
intelligence departments. It is to be feared, how- 
ever, that each branch of the service thinks so 
exclusively of its own function that no combined 
effort of this nature has been attempted. This 
aspect of the question is one of the first importance, 
a fact that was illustrated during the late war when 
the Americans, almost unopposed as they were, 
suffered considerably by the lack of cohesion be- 
tween the naval and military branches. The 
respective values of forts and ships should be doubt- 
less settled by compromise. Admiral Colomb him- 
self points out the protection and assistance that 
forts can afford to ships; and where such cheap 
auxiliaries to the Navy can be made effective, it 
would be foolish to negiect them. The need of 
safe havens in which ships can refit, or in which 
they could take refuge in the face of superior force, 
are among the foremost teachings of history, but to 
hope to put it out of the power of hostile vessels 
to hurt us anywhere simply by fixed defences is 
beyond hope. After all, if we go to war, we must 
take our chance of being hit, and the craving for 
absolute safety is not one that can be satisfied. 

The absence of torpedo operations was a feature 
in the war that caused a good deal of surprise to 
many people. The Americans made so much use 
of the torpedo in their own Civil War—considering, 
that is, the very imperfect state of its development 





at the time—and the weapon seemed so fitted for 
the ingenuity and mechanical audacity of the race, 
that we fully looked forward to some new and 
diabolical departures in this field. Asa matter of 
fact, however, the American Navy had nothing 
very effective in the way of torpedo craft, and the 
Vesuvius with its dynamite gun, which was to have 
worked such wonders, proved comparatively a 
failure, so far, at least, as rendering efticient aid 
to the fleet was concerned. The Spaniards, on the 
other hand, possessed some fast and well-equipped 
vessels ; but these, like the rest of the Spanish 
fleet, had been allowed to fall into such a deplor- 
able state that probably little could have been 
expected from them had they had the chance of 
operating. 

Admiral Colomb refers to the danger from con- 
flagration resulting from shell-fire. Since the battle 
of Yalu this lesson has needed no enforcing for 
those who will take the trouble to read plain facts. 
Admiral Colomb agrees with the late Admiral Sir 
Cooper Key, who, thirty-three years ago, said that 
the danger from fire, through the bursting of shells, 
even in wooden ships, was not great. It was not 
that fires would not be started, but with well- 
disciplined crews they would be taken in time and 
easily subdued. It is the case over again of ‘‘ the 
carpenter’s cap being the best fire extinguisher in 
a theatre,” and Admiral Colomb rightly says it is a 
question of men rather than materials. Still if is 
wise to reduce combustibles on a warship to the 
lowest limit, either by treating wood chemically or 
by substituting metal for it. This is an important 
point we shall return to again. The Admiral does 
not approve of the present arrangements for pump- 
ing service or fire service in our ships. He has 
‘*never reconciled himself to the main drain, nor 
to the main fire service of pipes,” but is more in- 
clined to the isolation of compartments ; ‘‘ feeling 
that in one case there would in emergencies be 
an unexpected flooding of compartments supposed 
to be cut off, and in the other a breach of con- 
tinuity in the water-pipes.” When he had to con- 
sider the matter formerly, however, he could see 
no alternative, but now he is of opinion that ‘‘ the 
dynamo, the motor, and numerous alternative 
electrical communications offer conveniences for 
isolating compartments as to pumping and flooding 
service.” 

There is one other point that we will mention 
before closing our notice of Admiral Colomb’s 
valuable paper ; a contribution which will be printed 
in full in the Journal of the Royal United Service 
Institution, where all interested in these matters 
should refer to it, as we only touch on some of the 
most salient features. The remaining point is the 
effect of gun-fire on the thickness and disposition 
of armour, the question arising in connection 
with the risk of conflagration through shell-fire. 
A theory largely held was, and doubtless is, that no 
armour was better than thin armour, as shells 
would go through unprotected sides and thus right 
through the ship without bursting, but if there 
were even thin armour, the resistance would be 
sufficient to cause the shell to explode. This re- 
sulted in a small area of very thick armour and a 
very large area quite unprotected. In reference to 
this Admiral Colomb says that : 

Experiments undoubtedly showed that projectiles 
which penetrated armour, especially if they broke up, 
created much greater interior havoc than such as passed 
clean through thin plating intact. Hence the argument 
was, that there should be noarmour except such as would 
stop everything, and that otherwise everything should be 
allowed to go through. The logic was sound enough if it 
could be guaranteed that the enemy would only fire 
heavy projectiles. But as the policy left 3-pounders 
effective, it was inevitable that they would be effectively 
used. Tome the real point was a balance between the 
gun and the armour. If the balance were to be drawn 
at 3-pounders it was still a balance, so that the loss due to 
letting 6-pounders through was compensatéd by the gain 
of keeping 3-pounders out; or if the balance were to be 
drawn at 6-pounders, then the loss due to letting 12- 
pounders through was compensated by the gain of keep- 
ing 3-pounders and 6-pounders out, and so on. 


The reasoning here is quite sound in principle, 
the difficulty of course lying in balancing the 
chances. It should, however, be remembered 
that when the Inflexible was designed—which 
ship the author refers to as being inferior in her 
system of armour to the original La Gloire, and 
also to the Achilles and Minotaur—the principal 
armament was almost the only armament, and it is 
the wonderful growth in the efticency of secon- 
dary armaments which has caused designers very 
logically—and often very courageously—to alter 





their plans and adopt a system that may have 
been premature at the time it was first suggested, 
The earlier ships manned had to be armoured to 
meet what was practically wholly a secondary 
armament, and now that secondary armament js 
once more to be in the ascendant, we have a return 
to the older conditions. 





THE LANGUAGE OF SCIENCE. 

THERE was a time when Latin was the language 
in which educated men of all the Western nations 
expressed themselves when they wrote of science, 
of art, of theology, and of matters pertaining to di- 
plomacy and politics. Lord Bacon, Sir Isaac Newton, 
Erasmus, Petrarch, Melancthon, Grothius, and 
finally Gauss—to take a few names at random— 
all wrote in Latin, and up to the early part of 
the seventeenth century that language was a 
passport into educated society practically all 
over Europe. One cannot but look back with 
regret to that period, for the language of ancient 
Rome was not only comparatively easy to acquire, 
but it was well adapted for the expression of exact 
thought. It was then possible for the man of 
letters to travel where his fancy carried him, with 
the certainty that in every town he would find 
some with whom he could exchange ideas easily 
and pleasantly. That happy state of affairs 
unfortunately came to an end some 250 years ago, 
and we are now much nearer to the conditions 
which ruled at the Tower of Babel than were our 
forefathers. Possibly our descendants will find 
themselves better circumstanced, and that all 
over the world the English language, either in its 
original purity, or in the American modification, 
will pass current before the twentieth century 
closes. 

But science has always had an international 
language, apart from Latin. In mathematics it 
finds a form of expression more exact and beauti- 
ful than any literature can show, and one in which 
words cannot be used to hide thought. Professor 
Oliver Lodge, in his recent Presidential address to 
the Physical Society, wondered how it was that 
this language is unknown to the majority of 
men. He found the reason in the dislike that 
many schoolmasters and teachers feel for mathe- 
matics. It is very easy to understand why 
they should entertain this feeling. Science 
was scarcely taught in their student days, and 
therefore mathematics was only a mental discipline. 
It was a language without a literature ; it told no 
tale, and opened to them no books. There are, of 
course, minds to which pure mathematics is a 
delight, quite apart from any useful application. 
It appeals to them as problems in chess do to 
another class of minds, and they find full compen- 
sation for the labour of solving a question in the 
beauty or neatness of the devices which they ori- 
ginate or employ. But such minds are exceptional. 
We are most of us like Franklin; when we have 
got a hatchet we want something to chop. To give 
a youth a knowledge of mathematics without an 
acquaintance with science is very like presenting 
a boy with a hatchet and then planting him in the 
centre of Sahara. He has no use for it, and its 
possession is only a burden which he will resent. 

If the teacher dislikes mathematics, said Pro- 
fessor Lodge, the boys will hate it ; and if they 
hate it when young, they will love it but little 
better when they grow up and proceed to be 
teachers themselves. There is a law of geometrical 
progression or compound interest here, and it seems 
to have been at work for some time. Of course 
this is not universally true ; Dr. Lodge explained 
that he was not speaking of really cultivated intelli- 
gences. At the same time there is a vast amount 
of bad teaching in the country, even in the schools 
of highest repute, due to the fact that we are in & 
transition time. The masters represent the years 
which are past, while the pupils rightly belong to 
the age which is coming. The teacher is pushed 
forward against his will by public opinion to under- 
take new -subjects which evoke no enthusiasm 
within him, and naturally he can raise none in his 
class. He can show them the hatchet he has 
carried uselessly so many years, but he does not 
know where to find the apple trees it would : 
such a pleasure to hack and chop. The study 0 
means, apart from the ends to which they are to be 
applied, is a dry and irksome business, and has 
been a heavy burden on the school-boy. pened 
nately better systems have been to some exten 
introduced of late years, but much still remains 
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to be done before there will be no truth in Dr. 
Lodge’s statement that when you speak to the 
so-called educated Englishman on any scientific 
discussion, you nearly always meet with a hopeless 
wall of ignorance. 

A new educated class is rising in the community, 
the fruit of technical colleges, and it is to be expected 
that they will leaven the community in time. 
Many of them are woefully wanting in the ‘‘so- 
called education” of the Universities, but Dr. 
Lodge declares that if they were ignorant of 
letters in the same proportion that the literary 
classes are of science, they would hardly be able to 
read except in words of one syllable, or to write, 
except with the laborious contortions of the village 
urchin. The language of science, however, opens 
to them a literature which is expanding day by 
day at a rate unknown to belles lettres, and enables 
them to appreciate the labours of men whose 
tongues are unknown to them. Mathematics 
ceases to be a mental discipline, comparable to the 
making of nonsense verses in Latin, and becomes 
instead, a key to a vast library in which they may 
read with a clearness and certainty beyond anything 
which words can express. The labours of a life- 
time may be expressed in a formula, and the 
lessons of a science in an equation. The man who 
has such a language at his command may smile 
when the literary man sneers at his ignorance of 
Latin and Greek. 








THE PROLONGATION OF PATENTS. 

From time to time during the last quarter of a 
century we have urged the desirability of reforms 
in our patent laws, and this not altogether without 
effect, as comparison of our expressed views with 
those laws as they now stand would show. 

Between eighteen and nineteen years ago we 
demonstrated the practicability and utility of 
prompt and regular publication of illustrated ab- 
stracts. In due course, when the patent law was 
amended, provision was made for publication of 
such abstracts by the Patent Office. But notwith- 
standing all the changes that have been made, 
much still remains to be done. 

In the United States letters patent are granted 
for seventeen years, for a small sum, and there is 
no Government tax after what is called the final 
fee, which is payable before issue of the patent. 
Not only so, but the invention may be used there 
within certain limits prior to application for the 
patent, without invalidating the grant, so long as 
the United States application be lodged within 
seven months of the earliest application for pro- 
tection in any other country. e do not refer to 
the United States law as a desirable one to copy, 
but merely as bearing upon the duration of the 
protection obtainable by an inventor. In Belgium 
a term of twenty years is allowed, subject to mode- 
rate periodical payments. In France and Ger- 
many the term is fifteen years, subject to annual 
payments. 

But in the United Kingdom the term is only 
fourteen years, and, as in Belgium, France, and 
(one day excepted) Germany, it runs from the 
date of application, whereas the exclusive right 
to the invention dates only from the date of 
acceptance of the complete specification, and 
cannot be enforced until the patent is sealed, many 
weeks (at least) later. So that where (as is common) 
provisional protection is first obtained, and the full 
time is allowed to elapse before getting the com- 
plete specification accepted (generally, on the whole, 
a prudent course), it results that the actual term 
of the exclusive privilege is practically reduced to 
about 13 years. In respect of each year after the 
first four (dating from the original date of applica- 
tion, which is the date of the patent) a renewal fee 
is payable. 

No doubt, in the majority of cases, this term is 
long enough, regard being had to the nature and 
merit of the subject matter. Sometimes a shorter 
term might suffice, but the difficulty of fair selection 
would be insuperable. And to make the attempt 
is the less necessary, since, in a large proportion of 
cases, the patent is allowed to become void through 
non-payment of one or other of the renewal fees ; 
which is advantageous, as thereby the way is 
cleared for subsequent inventors, who might other- 
wise often be hampered by claims on the part of 
holders of patents obtained in respect of imperfectly 
developed, and sometimes unworkable inventions. 

. But there are cases in which highly meritorious 

‘nventions take so long and cost so much to intro- 





duce commercially, that the term of the patent runs 
out before the grantee has been adequately remune- 
rated for his ingenuity, labour, and risk. To meet 
such cases the law provides that a patentee may, 
after advertising his intention to do so, present 
a petition to Her Majesty in Council, praying 
that his patent may be extended for a further 
term, but such petition must be presented at least 
six months before the time limited for the expira- 
tion of the patent. 

Any “ogi may enter a caveat. If Her Majesty 
refers the petition to the Judicial Committee of the 
Privy Council, that Committee considers it, and 
the petitioner and any person who has entered a 
caveat is entitled to be heard by himself or by 
counsel, on the petition. The Judicial Commit- 
tee, in considering their decision, have regard to 
the nature and merits of the invention in relation 
to the public, to the profits made by the patentee 
as such, and to all the circumstances of the 
case. If the Judicial Committee reports that the 
patentee has been inadequately remunerated by 
his patent, Her Majesty in Council may extend the 
patent for a further term not exceeding seven, or, 
in exceptional cases, fourteen years ; or may order 
the grant of a new patent for the term therein 
mentioned, and containing any restrictions, con- 
ditions, and provisions that the Judicial Committee 
may think fit. It is also provided that costs of all 
parties of, and incident to, such proceedings shall 
be in the discretion of the Judicial Committee. 
The remedy thus provided for the inadequately 
rewarded inventor is at once inconsistently cum- 
bersome, extravagantly costly, and unsatisfactory. 
In saying this, we do not by any means fail to 
recognise that, in the public interest, it is desirable 
extension of the term of a monopoly should not be 
too readily obtainable. 

On the other hand, surely it is inconsistent that 
a meritorious inventor who has reaped an inade- 
quate reward—perhaps has even incurred heavy 
loss--should have no remedy save that of risking 
a further outlay of at least hundreds of pounds— 
perhaps a thousand or more—in preparing, pre- 
senting, and prosecuting an application before a 
tribunal such as involves payment of fees on an 
exceptionally high scale to counsel for their pro- 
fessional services in the matter; and all this on 
the bare chance of getting a short extension, 
perhaps three years, perhaps five years, but rarely 
more, of the term of his patent. Yet such is the 
state of things that at present obtains. And who 
shall advise a patentee, with any confidence, as to 
his chances of success in a given case ? 

In this connection it will be interesting, perhaps 
useful, to institute a brief comparison between two 
cases that occur to us—one only just reported. 

In 1880 Mr. Lyon obtained a Patent, No. 3172, 
for ‘‘ Improvements in the construction and 
arrangement of apparatus for purifying, disinfect- 
ing, drying, and heating.” In and after 1893 
there was litigation (Lyon v. Goddard) in regard 
to the validity of this patent, which, however, 
was upheld. The invention, as summarised in 
the published report of the case, substantially 
consisted in an arrangement of an inner chamber 
into which steam was admitted for disinfection 
(of clothes, &c.) and the surrounding of the 
inner chamber by a jacket heated by steam, 
so that the steam in the inner chamber was 
prevented from condensing. The steam kept in 
the inner chamber at a certain degree of pres- 
sure, found by experience to be from 10 Ib. to 201b., 
thoroughly penetrated the articles to be disinfected, 
and completely purified them without damage. 

The invention, when whittled down, was found 
to consist simply in the application to well-known 
steam-jacketed apparatus of a steam-tight door, 
which gave access to the inner chamber, and was 
of sufficient strength to resist the interna] pressure 
of steam admitted thereto at a pressure sufficient 
for rapidly securing disinfection. Heating and 
drying apparatus, substantially like the apparatus 
of Lyon, was proved to have been used long before 
the date of his patent ; but when experimentally 
employed with high-pressure steam, the door that 
closed the opening for admitting the goods to the 
chamber was blown off. 

In 1894 the Judicial Committee of the Privy 
Council decided to recommend the grant of a new 
patent for five years, upon the condition that the 
petitioner should grant licenses on the same terms 
to all persons, the royalties to be limited to 10 per 
cent. upon the selling price of each machine; but 
that the case was not one for costs, although, 





whilst the petitioners’ accounts showed a loss of 
1661. 14s. 8d. up to and including 1883, they showed 
a subsequent gain of 51581. 6s. 8d., giving a balance 
profit of 49911. 12s.; and the licensees’ accounts 
showed that they made a profit of about 70001., of 
which about 2000. represented their share of the 
profits of the action of Lyon v. Goddard, and of 
the royalties received from users of infringing 
machines. So much for the one case ; now for the 
other. 

In 1885 Mr. Thornycroft obtained Letters Patent 
No. 1404 for ‘‘Improvements in Steam Generators,” 
the invention being the boiler now so well known 
as the ‘‘ Speedy” type. This was a combination of 
many good features, not all of them novel when 
taken separately, but new and important as effect- 
ing a great improvement in water-tube boilers when 
combined in the manner set forth. The idea of 
using, next the casing, walls formed of tubes to limit 
the temperature of the inside of the casing to that 
of the hot water was not new, but this had previously 
only been attempted by methods involving dis- 
advantages more than balancing the gain. For in- 
stance, walls had been formed by coiling long tubes 
extending throughout the length of the boiler, the 
gases having to pass in a direction at right angles 
to the plane of each coil. Here a little steam in 
each coil would result in entire stoppage of cir- 
culation, since the head resisting circulation would 
be the sum of the differences in head of the 
two columns in each coil. Moreover, by passing 
across a number of tubes or coils of the same tube, 
the parts of the heating surface nearest the funnel 
would be inefficient as compared with those nearer 
the fire, and the latter would be steaming at the 
maximum safe rate long before the rest of the tubes 
approached it. In the ‘‘Speedy” boiler, openings were 
made all along the firebox, so that the tubes were 
more uniformly heated than was possible where the 
flames entered near one end of the groups and tra- 
versed a comparatively long series of tubes at right 
angles to their axes. Another novel feature was 
the formation of the water walls by tubes, each of 
which lay in a vertical plane at right angles to the 
three parallel barrels forming the steam and water 
drums of the boiler, the course of the gases being 
parallel to their planes or nearly so. By this 
construction removal and replacement of a tube 
were rendered comparatively easy. Often it can 
be effected without disturbing any other tubes, 
but where this has to be done, the replacement of 
two or three temporarily removed for the purpose 
is a simple matter. While bending the tubes sufli- 
ciently to form double walls for each side flue by 
means of tubes lying in planes as described, their 
walls were also made to form closed sides and crown 
to the furnace, thus securing similar advantages to 
those of the locomotive, in which the firebox is 
well known to afford the most efficient part of the 
heating surface. Without bending the tubes so 
much as to injuriously affect the circulation (by 
adding too great a length of tube, and so unduly 
increasing the friction), the tubes were bent sufli- 
ciently to allow of independent expansion, and also 
to cause the gases to cross and re-cross them more 
than once; thus avoiding the formation of envelopes 
of partly cooled gases round each tube. Circula- 
tion was specially provided for. It was seen that 
the length of tube should be short in proportion to 
height, in order to avoid friction ; it was also con- 
sidered, and subsequently proved by experiment, 
that the flow was irregular in amount and inter- 
mittent in direction in boilers previously con- 
structed, owing to the water flowing down from 
above to fill the space left by an escaped bubble of 
steam before the larger masses of fluid had time to 
completely do so from below, and, in consequence, 
Mr. Thornycroft terminated the tubes above the 
water line. By this means the amount of water 
circulating continuously in one direction was found 
to be very considerably increased. In one instance 
measurement over a weir showed it to be doubled. 
Not only did this increased circulation improve the 
efficiency of the heating surface, but it also, as a 
necessary consequence, prevented its overheating at 
rates of steaming which in older boilers would have 
been destructive. Hence a boiler of considerably 
greater power for a given heating surface and 
weight became possible, and the modern ‘‘ Express” 
boiler became a fact.~ Many small tube boilers had 
been made before, but had been unsuccessful and 
abandoned, and it was not until the advent of the 
‘‘ Speedy ” boiler that the possibility of construct- 
ing such light steam generators as those absolutely 
necessary for such craft as the modern destroyers, 
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for instance, without an undue sacrifice of dura- 
bility, was realised. Other qualities of the 
‘* Speedy” boiler, quite as important, or more so, 
from a naval point of view, than its lightness and 
efficiency, were its indifference to the sudden 
changes of rates of steaming required in modern 
naval tactics, which caused immense trouble from 
leakage with the usual Navy boilers, and the facility 
with which steam could be raised at far shorter 
notice than was previously possible, and that with- 
out any sign of leakage. Another feature, distinct 
from previous boilers, and rendered possible by the 
placing of tube-junctions on the upper part of the 
barrel, was that the gases, in their course to the 
funnel, tended to leave the joints, instead of im- 
pinging on them and causing leakage. 

The ‘‘ Speedy” type of steam generator was the 
first ‘‘ Express” boiler made for our Navy, with 
the exception of the Herreshoff boilers made and 
fitted by Mr. Thornycroft’s firm to two torpedo- 
boats, an experiment which was not repeated. 

Several ‘‘Speedy” type boilers were supplied 
for torpedo-boats for our Navy, and though rapidly 
taken up by other countries, notably in Denmark, 
(where they are the standard type of Navy boiler), 
our Government did not order many more until 
they had proved their merits by experience. After 
some years’ experiment they ordered some more 
torpedo-boats, and afterwards the Speedy (gunboat) 
to be fitted with them. 

Last year Mr. Thornycroft and his partner, Mr. 
Donaldson, petitioned for an extension of the 
patent. The petitioners submitted to the Privy 
Council complete and very carefully prepared 
accounts, comprised in eight statements, marked A 
to H, and covering the period of the patent, viz., 
from 1885 to 1898. These accounts included the 
profit or loss on the whole of the boilers of the 
‘*Speedy” type built by the petitioners, as well as all 
royalties received by them. 

It appeared that the loss on the British patent, 
as shown by statement ‘‘ B,” amounted to 
62041. 11s. Deducting from this the sum of 
58261. 5s. 4d., being the profit on foreign patents, 
as shown by statement ‘‘F,” there remained a 
balance of 378]. 5s. 8d., being loss, excluding that 
on the hull and engines of the boat Speedy. From 
the above figures it will be seen that the petitioners 
sustained an actual loss of 3781. 5s, 8d. on the four- 
teen years’ working of the patent. 

The figures given in statement ‘‘B” included 
loss on the boilers only of the Speedy, but, as a 
fact, it appears that the order for this vessel was 
taken by the petitioners in order to demonstrate 
the suitability of the boiler for torpedo gunboats, 
cruisers, and other large war vessels of Her 
Majesty’s Navy, so that it was expected the heavy 
loss which the petitioners sustained in building the 
hull and machinery of the Speedy would be con- 
sidered by their lordships as a loss properly due to 
the exploitation of the patent. Their lordships, 
however, thought (according to the report pub- 
lished by a contemporary) that the proportion of 
the loss attributed to the boilers was ascertained on 
a fallacious principle. It is difficult to perceive 
why this view should have been adopted, as the 
loss on the boilers of the Speedy, and indeed on all 
the boilers included in the accounts submitted by 
the petitioners, appears to have been based upon 
the actual cost of the boilers. 

As a matter of fact, the cost of the boilers of the 
Speedy was, according to the accounts, about one- 
eighth of that of the whole ship, and the peti- 
tioners contended that they were right in saying 
that the loss on these boilers represented about 
one-eighth of the total loss on the complete ship, 
namely, 4970/.; and not 688/., as urged by counsel 
against the petitioners. 

However, their lordships neither (as it seems 
to us) recognising to the full the merit of the in- 
vention, nor accepting the accounts, declined to 
recommend an extension , and thus the case goes 
to show the grave difficulties that have to be en- 
countered in an application for prolongation by the 
patentee of an invention of a kind, the adoption of 
which is peculiarly difficult and costly to bring 
about ; just the sort of invention which, as a rule, 
might be expected to receive the most favourable 
consideration. 

Even if, from a public point of view, the decision 
in the Lyon case is to be regarded as satisfactory, 
the refusal of the Thornycroft petition is disap- 
pointing ; and it becomes a serious question whether, 
if these cases were entrusted to a tribunal within 
the Patent Office, where a petitioner's costs might 





well (in many-cases) be from 50 to 75 per cent. less, 
the results, whether to the public in general, or to 
patentees in particular, would not be, to say the 
least, quite as satisfactory. 

It is sometimes said that the decisions, in patent 
cases, of more economical tribunals would never 
give satisfaction. On the other hand, we fail to 
perceive any valid ground for the suggestion that 
the decision in a given case is the more reliable in 
proportion as the costs incurred over it have been 
extravagant. That view may, perhaps, be enter- 
tained by litigants who desire that might shall 
prevail over right ; but surely not by unprejudiced 
persons who which to see justice fairly within the 
reach of all. 

To some patentees the consequences of failure to 
secure a prolongation, after very heavy expendi- 
ture, would be disastrous. That, of course, is not 
the case with Mr. Thornycroft ; who, moreover, 
has not been idle since the date of the patent in 
question ; but, as is well known, has applied his 
scientific and practical knowledge in the develop- 
ment of further improvements, with the result 
that under his later patents, as exemplified in 
what is known as the ‘‘Daring” type of boiler, 
his firm is able to produce steam generators pre- 
senting, as compared with those of the ‘‘ Speedy ” 
type, advantages quite as important as that type 
possessed over the constructions of water-tube 
boilers that had preceded it. 








INDUSTRIAL PROGRESS IN 
SHANGHAT. 

A RECENT Consular Report states that the year 
1897 will be remembered in the future as marking 
the springing into life of Shanghai as a great manu- 
facturing centre. At the end of that year there 
were nine large cotton-spinning factories with 
290,000 spindles. Additional spindles will shortly 
be erected to the number of another 100,000. The 
labour employed is principally female, and with the 
sudden demand wages have been forced up enor- 
mously, the supply of skilled hands being naturally 
unequal to the demand. Wages, which began at 
20 c. (4$d.) per day, rose to 30 c. (6$d.), but have 
since gone down again, as the supply increased to 
25 c. (53d). In spite of this difficulty, the mills 
have already paid small dividends, and, it is believed, 
have good prospects before them. When in full 
working, the existing mills should consume about 
240,000 bales of 400 lb. per annum. To meet the 
demand for raw cotton, large areas in the neigh- 
bourhood are being put under this crop. China 
cotton, though apparently dearer than Indian or 
American, has certain advantages which fully com- 
pensate for its higher price. In the first place, it 
takes the dye very much better than other kinds, 
and consequently the yarn spun commands better 
prices. In the second place, though about 13 per 
cent. dearer than Indian cotton on the spot, 
Shanghai cotton is much cleaner, and the loss in 
weight, which is 13 per cent. on American, and 13 
to 16 per cent. on Indian, is less than 10 per cent. 
on Shanghai cotton. This is due to the nature of 
the soil, which is alluvial, instead of being sandy. 
Morever, Chinese cotton can be worked on one ma- 
chine less than Indian or American, which is so much 
saving on working expenses. The staple is some- 
what short, 20s. being the extreme limit for which 
it can be used. 

Shanghai is also becoming an important centre 
for silk spinning. There are 25 steam filatures in 
operation or construction, with 4000 bassines in 
working order, to be eventually increased to about 
double that number. When in full operation they 
will be able to turn out about 1,600,000 Ib. a year, 
but during the year under report the actual output 
was 960,000 1b. Taking into account, however, the 
output of the filatures in Soochow, one in Hang- 
chow, one in Shooshung, and one in Chinkiang, the 
total output in 1897 was 1,526,866 lb., against 
705,733 Ib. in 1896. The large profits realised by 
the silk filatures in existence during the season 
1895-6 had been an inducement to many to start, 
but the two bad and short crops of 1896-7, and an 
insufficiency of capital, were too much for most of 
these new concerns, which found themselves obliged 
to close. Of the larger filatures, eight are under 
foreign management and five are partly foreign 
owned. With the sudden demand for cocoons 
prices rose rapidly, and from 25 dols. per picul in 
1895 and 28 dols. in 1895, they went up to 33 dols., 
34 dols., and 35 dols. in 1896-7, in some instances 
reaching even 38 dols. and 40 dols. At the same 





time the cost of labour rose from 16 c. to 35 c. (3d, 
to 73d.) per day, and the price of coal has gradually 
increased by about 180 per cent. The latter item 
has alone caused an increase in the cost of reeling 
one picul of silk (133 lb.) by some 3/. For these 
various reasons the average cost of one picul of 
silk went up gradually from about 560 Shanghai 
taels for the season 1895-6 to 725 taels for the 
season 1896-7, and to 750 Shanghai taels for the 
season 1897-8. The gradual decline in exchange 
has somewhat softened the effect of these high 
prices, especially during 1897, so that while the 
season 1896-7 showed enormous losses, the losses 
in 1897-8 were comparatively small. 

The prosperity of Shanghai is very clearly indi- 
cated by the rapidly increasing population, both 
native and foreign, the great advance in the value 
of land, the rise in wages and in the cost of living, 
though many European employés, whose salaries 
are mostly paid in silver and are kept down b 
keen competition, complain bitterly of the difticulty 
of making both ends meet. What especially strikes 
the spectator is the well-fed and generally pro. 
sperous appearance of the numerous female Chinese 
employed in the filatures and cotton factories, 
The women and girls are now able to earn from 
5 dols. to 15 dols. per month. This is absolute 
wealth to people who before found it difficult to 
make 2 dols. a month by toiling all day at a hand- 
loom to produce native cloth, a sum which barely 
left a margin for labour over the cost of the 
material. 








NOTES. 

LocoMOTIVES FOR THE SWEDISH State Raiiways, 

THE Swedish State Railways are very short of 
locomotives at present, and have bestirred them- 
selves in various directions in order to obtain 
additional engines, which, it will appear, is no 
easy task for the time being. They have first of 
all endeavoured to hire locomotives from the pri- 
vate railways within the country, but they have in 
this manner been able to only obtain eight locomo- 
tives, and that only until Spring. The Swedish 
locomotive manufacturers are all very busy, and 
are unable to accept any further orders as far as 
the present year is concerned. Although it is 
against the rule of the Swedish State Railways to 
go past the home manufacturers in this connection, 
they have in this instance been compelled to do so ; 
but on making inquires it has transpired that all 
European locomotive makers of repute are fully 
employed for the next twelve to fifteen months. 
The only acceptable offer has come from America 
(from the Richmond Locomotive and Machine 
Works), the same firm having supplied locomotives 
to the Finnish State Railways. This firm has 
offered to deliver ten heavy goods locomotives by 
May 15, and ten tank locomotives by June 7. The 
price is about the same as asked by Swedish manu- 
facturers. 


A Liresoat witH A Drop KEEL. 

A peculiar lifeboat, devised by Albert Henry, 
was tried in February at La Rochelle. In its outer 
appearance it differs little from an ordinary lifeboat. 
We may imagine it to be built up of two shells sepa- 
rated by an unusually large continuous air chamber 
which extends all round and from bow to stern. The 
inner floor is intended always to be kept above the 
water level. Such a boat needs a heavy keel to 
steady its motion, and a drop keel has been 
adopted. This centre board moves up and down 4 
longitudinal slot which divides the keel and the 
air chamber, It consists of sheet iron and is loaded 
with a spindle-shaped body of lead. The slot 1s 
purposely left open above so that any water may 
run off quickly. The drop keel serves a double 
purpose. It steadies the boat, and it pulls it 
back, when a powerful wave seems likely to over- 
turn it. When the boat is landing the keel is 
raised into the slot by means of ropes attached to 
the masts. The experiments were made by officers 
of the French Navy and others with a boat, 32 ft. 
in length, built by Decout-Lacour. According to 
La Nature, the boat behaved exceedingly well. 
When overturned with great trouble, it at once 
righted itself again, and the water ran out 1n four 
seconds. When suddenly deluged by the — 
of a large tank, placed 10 ft. above the craft, the 
boat was submerged for a moment. But it re 
more a recoil than a sinking, and within a few 
seconds the boat floor was free from water aa ot 
To allow the water to flow off so rapidly, the slo 
must have a certain width, and such a slot, 
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although it does not cut the whole length of the 
keel, must impair the strength of the boat. It 
looks, moreover, as if the available space were too 
limited. It will be interesting, however, to hear 
how Henry’s lifeboat will answer in the open sea. 


DesTRUCTION OF IRoN WarTER Pipes. 

Two interesting cases of the action of the gases 
contained in our water on the iron of the mains 
are reported in Stahl wnd Hisen of February 1. 
The Royal Iron Works, at Gleiwitz, in Silesia, had 
supplied some 3.15-in. pipes of cast iron for con- 
necting a pumping station near Beuthen with the 
water reservoir which lies 42 ft. above the station. 
The conduit has a length of 1} miles. Two years 
later the pipes began to leak over their whole 
length, and on examination it appeared that they 
were pitted in their upper parts. The holes were 
all arranged in a line corresponding to the upper 
part of the pipes when in position ; the sides and 
the lower parts had not suffered at all. The holes 
resembled large irregular pin pricks, tapering 
towards the outside. It was clearly an action of 
gases. If we fill a glass tube with water and let it 
rest in a horizontal position, we shall see that a 
row of air bubbles collects on the top of the 
water. This was just the appearance of the pipes. 
There was nothing remarkable about the iron, 
which contained 3.24 per cent. of carbon (includ- 
ing 2.59 per cent. of graphite), 0.34 per cent. 
of phosphorus, 0.03 per cent. of sulphur, 1.37 per 
cent. of manganese, 3.44 per cent. of silicon, 
and a little nickel and copper; neither was there 
any peculiarity about the water. Iron will dis- 
solve in water, especially in places where air 
and water alternate in their attacks; in this in- 
stance the pumps were in action during four 
periods daily, each of one hour. The second 
case concerns St: Johann-on-the-Saar, which takes 
its water from the Buntsandstein which overlies 
the carboniferous strata of the Saarbriick district. 
The water is soft and very pure, but it became 
dirty brown, unfit for drinking and washing, and 
destroyed both the pipes and the water meters. It 
was manifest that iron caused the trouble, but the 
water at the source did not contain any iron at all. 
Considering that all over the Rhenish and Moselle 
district the water is not infrequently almost satu- 
rated with carbonic acid, it is rather striking that 
at first nobody appears to have thought of that gas, 
which had probably something to do also with the 
first case, just referred to. It was afterwards ascer- 
tained that the water contained 126 cubic centi- 
metres of CO, per litre, free or as bicarbonate, an 
amply sufficient amount to account for a great deal 
of corrosion. Attempts to remove the carbonic 
anhydride by means of aération failed ; it is now 
proposed to try atomisers. Meanwhile a consider- 
able improvement has already been secured by 
keeping the pumps at work night and day, so that 
the water does not remain in contact with the iron 
longer than is absolutely necessary. 


Tue Corron Weavine InpustRY IN JAPAN. 

We have from time to time given some account 
of the development of cotton-spinning in Japan, 
which has been remarkable, although difficulties 
are now beginning to appear partly from the supply 
of cotton yarn being greater than the demand, and 
also because sufficient allowance has not hitherto 
been made for depreciation of plant. The produc- 
tion of cotton cloth by the employment of modern 
machinery has made comparatively little progress 
in Japan. As recently pointed out by Mr. 
Tashiro, President of the Japan Cotton Fabric 
Company, sufficient T cloth is being manufac- 
tured by machinery in Japan, not only to meet 
the home demands, but also to allow a con- 
siderable export to China. But in the case of 
striped cloths the production is still left solely to 
hand looms, which in the present condition of the 
labour market in Japan are able to offer effective 
Opposition to the development of the machine in- 
dustry. The benefit derived from the adoption of 
machinery is not So great as is generally supposed. 
When hand looms are used, the industry is carried 
on in private houses, under the direct supervision 
of the master himself, who resides on the premises, 
eats the same coarse food, and works equally hard 
9 his operatives. Under such a domestic system, 

is workers are willing to rise early and work late, 
and that for very low wages. The handworkers 


in the country towns work, as a usual thing, from 
four in the 
finding, 


morning till eleven in the evening ; 
however, occasional relief in their rustic 


Factories of the modern type disregard all this con- 
stitutional aversion to regularity, and their fixed 
hours appear to be inherently repugnant to Japa- 
nese operatives. Another reason for the prefer- 
ence to the hand loom is the fact that the textures 
can be readily adapted to the customers’ wishes ; 
while, in the case of machine work, this is im- 
possible, at least to the same extent. Lastly, the 
expenses of starting a factory are very large ; 
whereas a native loom can be got for a small sum, 
and, in fact, forms part of the furniture of many 
of the houses in the country. Most of the 
obstacles to the development of the factory 
system may be traced to one source, namely, 
cheap labour. Until the scale of living in Japan 
grows higher, and the irregular low-paid labour 
is found no longer to answer the purpose, the 
advantages of labour-saving machinery will not be 
appreciated, and the hope of development cannot 
be realised. Mr. Tashiro insists that when this 
cheapness is examined in the light of the quality of 
the product, it is really found delusive in the end, as 
is seen by a comparison of English and American 
products with those of Japan. Another difficulty 
arises from the fact that the girls employed in 
Japanese factories generally get married by the time 
they are 17 or 18 years of age, whereas in Europe and 
America the average age of marriage is about 23, 
and many even continue to work in the factories 
after marriage, conditions which, whatever we may 
think of them for a social point of view, account 
for the skill which they acquire, and which is almost 
entirely absent in Japan. The reasons for the 
check to the development of the weaving-factory 
system are, therefore, constitutional and deep, 
seated, and demand careful, patient study, if a 
remedy is to be effected, on the part of all who 
are interested in the future greatness of Japanese 
industry. What is true of Scum is also true toa 
greater or less extent of China, and, in fact, of all 
eastern countries, and these conditions ought to be 
remembered when speculations are made with re- 
gard to the future of British trade with these 
countries. They involve problems of great im- 
portance, not only of an industrial, but also of an 
economic and social nature. 








WIRELESS TELEGRAPHY.* 
By G. Marcon1. 


‘WIRELESS telegraphy,” or telegraphy through space 
without connecting wires, is a subject which has 
attracted considerable attention since the results of the 


first experiments I carried out in this country me 
known. It is not my intention this evening to give my 
views on or discuss the theory of the system, with which 


IT have carried out so many experiments, and by means 
of which I have worked various installatious, but I hope 
to put before you some exact information of what has 
been done by myself and my assistants during the last 
twelve months, and also some reliable data as to the 
means employed to obtain such results. Much has been 
published on the subject, I must say with varying accu- 
racy, and there can hardly be anyone here altogether 
ignorant of the general characteristics of the system. 
Before'I go into this subject further I wish to state that 
any success I have met with in the practical application 
of wireless telegraphy has been in a large measure due to 
the efficient co-operation which has been rendered by my 
assistants, 

I think it will not be out of place if I give a brief de- 
scription of the apparatus. 
Transmitter.—When long distances are to be bridged 
over, and it is not necessary that the signals should be 
sent in one definite direction. I employ as transmitter an 
arrangement as shown in Fig. 1, on which two small 
spheres connected to the terminals of the secondary wind- 
ing of an induction coil ¢ are connected, one to earth and 
the other to a vertical conductor w, which I will call the 
aerial conductor. 
Should it be necessary to direct a beam of rays in one 
given direction, I prefer to use an arrangement similar to 
a Righi oscillator placed in the focal line of a suitable 
cylindrical parabolic reflector f, Fig. 5. The transmitter 
works as follows: When the key b is pressed, the current 
of the battery is allowed to actuate the spark coil c which 
shengus the spheres of the Righi oscillator or the vertical 
wire | (Fig. 1) which discharges through the spark gap. 

This discharge is an oscillating one, and the system of 
spheres and insulated conductor mes & iator of 
electric waves. It is easy to understand how, by —~ 
ing the key for long or short intervals, it is ible to 
emit a long or short succession of waves, which, when 
they influence the receiver, reproduce on it a long or 
short effect, according to their duration, in this way re- 
producing the Morse or other signals transmitted from 
the sending station. 

Receiver.—One of the principal parts in my receiver is 
the sensitive tube or coherer or radio-conductor, which 
was discovered, I think I am right in saying, by Pro- 





fessor Calzecchi Onesti, of Fermo,* and was improved by 
Branly, and modified by Professor Lodge and others. 
The only form of coherer I have found to be trustworthy 
and reliable for long-distance work is one designed = 
myself, as shown in Figs. 2and 3. It consists of a sm 
glass tube 4 centimetres long, into which two metal pole- 
pieces j}, j2 are tightly fitted. They are separated from 
each other by asmall gap, which is an filled with a mix- 
ture of nickel and silver filings. This coherer forms part 
of a circuit containing the local cell and a sensitive tele- 
graph relay actuating another circuit, which circuit works 
a trembler p or decoherer and a recording instrument h. 

In its normal condition the resistance of the filings in 
the tube j is infinite, or, at least, very great; but when 
the filings are influenced by electric waves or surgings, 
cohesion instantly takes place, and the tube becomes a 
comparatively conductor, its resistance falling to 
between 100 and 500 ohms. This allows the current from 
the local cell g to actuate the relay n. 

One end of the tube is connected to earth, and the other 
to a vertical conductor similar to that of the transmitter, 
Fig. 1; or, if reflectors are used, a short strip of hy weed 
is connected to each end, Fig. 4. The length of these 
strips of copper must be carefully determined, as good 
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results cannot be obtained unless they happen to be of 
the proper length, which will cause them he in tune or 
syntony with the transmitted oscillations. 

All the electro-magnetic apparatus in the receiver is 
shunted by non-inductive resistances in such a manner 
that there may be no sparking at contacts and no sudden 
pertubations or jerks caused by the local battery current 
near the coherer. 

I find that the relay Me ap and telegraphic instru- 
ment, if not properly shunted, produce disturbing effects, 
the result of which is to prevent the coherer from regain- 
ing its sensitive condition after the receipt of electrical 
oscillations. 

No such trouble is experienced when suitable shunts 
are used, and I attribute to their action in very great 
measure the success which has been attained with this 
system. 

Small choking coils k’ k’ (Figs. 2, 3, and 4) are introduced 
between the coherer and the relay. They compel the 
oscillating current due to the electric waves to traverse 
the coherer rather than waste its energy in the alter- 
native path afforded by.the ay F 

The oscillations induced on the strips k k or aerial con- 
ductor W, which acts as resonator, by the radiation from 
the oscillator, affect the sensitive tube. This effect on the 
tube cousists, as we have said, in a great increase of its 
conductivity, thus ond the circuit and allowing 
the current from the cell to actuate the relay. The relay 
in its turn causes a larger battery r to a current 
through the tapper or interrupter p, and also through 
the electromagnet of the recording instrument h. 

The tapper or trembler is so adjusted as to tap the tube 
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and shake the filings in it. If in the instant durin 
which these various actions take place, the electrica 
oscillations had died out in the resonator, the shake or 
tap given to the tube by the hammer o would have re- 
stored it to its normal high-resistance condition, and the 
Morse instrument or recorder would have marked a dot 
on the tape, but if the oscillations continue at very brief 
intervals, the acquired conductivity of the tube i is 
destroyed only for an instant by the tap of the trembler, 
and immediately re-established by the electrical surgings, 
and therefore the relay tapper and telegraph instrument 
are again actuated, and so on until the oscillations from 
the radiator have ceased. Le 

The practical result is that the receiver is actuated for 
a time equal to that during which the key is pressed at 
the transmitting station. For each signal, however 
short, the armatures of the relay and tapper perform 
some very rapid vibrations dependent on each other. For 
it is the action of the relay which starts the tapper, but 
the tapper by its action interrupts the relay. : 

The armature of the Morse recording instrument being 
rather heavy, and ing a comparatively la 
inertia, cannot follow the very rapid vibrations of the 
tongue of the relay, but remains down all the time, 
during which the rapidly intermittent action of the re- 
ceiver lasts. In this way the armature of the inker gives 
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a practically exact reproduction of the movements of the 
key at the transmitting end, dashes coming out as dashes, 
and dots as dots. 

Much has been said and written about coherers bein 
very unreliable and untrustworthy in their action, but 
must confess that this has not been in any way my ex- 
perience. Provided a coherer is properly constructed and 
used on a suitable receiver, it is just as certain in its 
action as any other electrical apparatus, such as an electro- 
magnet or an incandescent lamp. I have coherers which 
were made three years ago that are now quite as good, 
if not better, than they were at that time, and we have 
had tubes working for months in most important installa- 
tions without ever giving trouble. At the installation 
my company have erected at the South Foreland Light- 
house, which, as you probably know, is working to the 
East Goodwin Lightship, the coherer was mounted on 
the receiver when we first started in December of last 
year, and has done its work in a most satisfactory manner 
ever since. 

I must call your attention to the object and function of 
the vertical wire W. It has been by means of this addh- 
tion to the apparatus that we have been able to telegraph 
over distances which have been so far unattained, I 
think I am right in saying, rf any other method of 
space telegraphy. The way I came to appreciate the 
great importance of the addition of the conductor w and 
earth connection E’to the apparatus was as follows: 

(I take this data from a copy of a letter I wrote to Mr. 
Preece in November, 1896.) : 

When carrying out some experiments in Italy in 1895, 
T was using an oscillator having one pole earthed and the 
other connec to an insula’ capacity, the receiver 
also earthed and and connected to a similar capacity. The 
capacities were in this case cubes of tinned iron of 30 centi- 
metres side, and I found that when these were placed on 
the top of a pole 2 metres high, signals could be obtained 





at 30 metres from the transmitter. With the same cubes 
on poles 4 mefres high, signals were obtained at 100 
metres, and with the same cubes at a height of 8 metres, 
other conditions being oon, Morse — were easily 
obtained at 400 metres. ith larger cubes of 100 centi- 
metres side, fixed ata height of 8 metres, reliable signals 
could be obtained at 2400 metres all round, equal to about 
14 miles. These results seemed to point out that a 
system of transmitter and receiver designed according to 
the lines in Fig. 1, 7.¢., a radiator of the Hertzian type 
having one pole earthed and the other connected to a 
vertica], or almost vertical, conductor, or to a lofty capa- 
city area, and a resonator consisting of a suitable receiver 
having similarly one terminal connected to earth and the 
other to an insulated vertical conductor, constitute a 
system of transmitter and receiver capable of giving effects 
at far greater distances than the ordinary systems of 
Hertzian radiators and resonators. 

The results I have referred to also show that the dis- 
tance at which signals could be obtained varied approxi- 
mately with the — of the distance of the capacities 
from earth, or, perhaps, with the square of the length of 
the vertical conductors. This law has since been veri- 
fied by a careful series of experiments and found correct, 
and has furnished us with a sure and safe means of calcu- 
lating what length the vertical wire should be in order to 
obtain results at a given distance. It is well to know 
that the said law has never failed to give the expected 
results across clear space in any installation or experiment 
T have carried out, although it usually seems that the dis- 
tance obtained is slightly in excess of what one might 
expect. I find that with parity of other conditions a 
vertical wire 20 ft. long at the transmitter and receiver is 
sufficient for communicating one mile, 40 ft. at each end 
for four miles, and 80 ft. for 16 miles, and soon. An 
installation is now working over a distance of 18 miles 
with a vertical wire 80 ft. high at each installation station. 

Professor Ascoli* has confirmed this law and demon- 
strated mathematically, using Neumann’s formula, that 
the inductive action is proportional to the square of the 
length of one of the two conductors if the two are ver- 
tical and of equal length, and in simple inverse propor- 
tion of the distance between them. Therefore, the in- 
tensity of the induced oscillation does not diminish with 
the increase of distance if the length of the vertical con- 
ductors is increased in proportion with the square root 
of the distance. That 1s, if the height of the wire is 
double, the possible distance becomes quadrupled. 

ould it be necessary to rig up an installation at a 
distance of, say, 32 miles, such as is about the distance 
between Folkestone and Boulogne, it is easy to find that 
a vertical wire 114 ft. long would be quite sufficient for 
that purpose. 

Such laws are <a ag only when apparatus properly 
constructed is employed. With apparatus in which some 
or several improved details are omitted I find it quite 
impossible to obtain anything like the results above men- 
tioned. If, say, the impedance coils k k! are omitted 
the distance (other conditions being equal) is reduced to 
almost half its original value. 

I must also call your attention to such cases as when 
obstacles like hills or mountains, or large metallic objects, 
happen to intervene between the places between which 
it is desired to establish communication. With all other 
forms of Hertzian transmitters and receivers with which 
I have experimented, I find it to be quite impossible to 
obtain any results if a hill, mountain, or large metallic 
object intervenes in any way between the two stations. 
I am not aware whether any satisfactory results have 
been obtained by others where such obstacles have inter- 
vened, but when the vertical wire system is employed it 
becomes easy to telegraph between positions screened 
from each other by hills or by the curvature of the earth. 
In such cases it seems to be a marked advantage if the 
aerial conductor is thick, or if a capacity area is placed 
at the top of it. 

I am rather doubtful as to the correct explanation that 
can be given to this effect. I think there can be very 
little doubt as to the complete opacity, to electric waves, 
of a hill 3 miles thick, or of, say, several miles of sea 
water. A solution of the difficulty might be given by 
attributing the results to the effect of the diffraction of 
such long waves as those radiated by a conductor 100 ft. 
long, but in that case it is difficult to explain why other 
forms of Hertzian transmitters and receivers, also givin: 
long waves, do not act when such obstacles intervene. 
way out of the weg: tee be arrived at if we suppose 
that the electrical oscillations are transmitted to the earth 
by the earth wire E of the transmitter and travel in all di- 
rections along the surtace of the earth till they reach the 
earth wire of the receiving instrument, and by travelling 
up the said wire to the coherer, thus bring about its action. 

is was the first explanation I came to during my early 
experiments. I, however, do not wish to say that I hold 
entirely to this view at present, although I have not yet 
found any other perfectly satisfactory explanation of the 
phenomenon. 

It is well, also, to note that a horizontal wire, even if 
supported at a considerable height from the , Seems 
to be of little or no practical utility in increasing the 
range of If, say, a vertical wire 30 ft. long is 
employed at both stations, and to the top of this is added 
a horizontal length of 300 ft., as shown in Fig. 6, the 
distance obtained is greater with the vertical wire with- 
out the horizontal length than it would be if both were 
employed. These results show that with this system it 
is not sufficient to use a horizontal radiating or col- 
lecting wire, as such a wire would be of no utility for 
long-distance signalling. 

I believe that the exceedingly marked advance made by 
the adoption of the vertical conductor is due to the fact 
that the plane of polarisation of the rays radiated is ver. 


* See Hlettricista, August number, 1897, (Rowe.) 








tical, and that therefore they are not absorbed by the 
surface of the earth, which acts as a receiving conductor 
placed horizontally. As the maximum effect is obtain. 
able when the conductors of the transmitter and receiver 
are parallel, this makes it necessary to have a vertical 
conductor connected to one pole of the coherer. 

Before proceeding to describe the results obtained under 
various conditions by means of what we may call the 
vertical wire system, I think it desirable to bring before 
you some observations and results I have obtained with a 
system of Hertzian wave telegraphy, which was the first 
with which I worked, and in which parabolic reflectors 
are used to control the propagation and intensify the 
effects obtained when comparatively short electric waves 
are employed for signalling. As in ordinary optics, so 
also in the optics of electro-magnetic oscillations, it is 
possible, as has been shown by Hertz, to reflect the waves 

liated from the oscillator in one definite direction only, 
This can be done, as you know, by using convenient re- 
flectors, similar to those used for projectors, but prefer. 
ably, for economical reasons, le of copper or zinc, 
instead of silver amalgam or silver. Except when very 
small radiators of the Righi or Lebedew type are em- 
ployed, it is desirable to use any je parabolic reflec. 
tors, and it is with reflectors such as I here exhibit that the 
trials to which I am alluding have been carried out, 
The advantages obtainable by their use are obvious. 

In any other system intended for the transmission of 
telegraphic signals by means of electric waves through 
space, the waves have been allowed to radiate in all 
directions, and would affect all suitable receivers within 
a certain radius, which, of course, is dependent on the 
power of the radiator or transmitter, and on the sensitive- 
ness of the resonator or receiver. Itis, however, possible, 
by means of syntonising arrangements, to prevent, toa 
certain extent, messages affecting instruments or receivers 
for which they are not intended, and therefore to select 
any receiver by altering the wave length of the trans- 
mitter. By means of reflectors it is possible to project 
the waves in one almost parallel beam which will not 
affect any receiver placed out of its line of propagation, 
whether the said receiver is or is not in tune or syntony 
with the oscillation transmitted. This would enable 
several forts, or hill-tops, or islands to communicate with 
each other without any fear of the enemy tapping or 
interfering with the signals, for if the forts are on small 
heights the beam of rays would pass above the positions 
which might be occupied by the enemy. An illustration 
of the possibility of directing these waves can be shown 
by the action of the receiver, which in this case rings a 
bell only when the radiator in the reflector is directed 
towards it. These results are much more marked in an 
open space than in a lecture theatre, as the walls, gilt 
hangings, &c., tend to reflect the rays in all directions, 
and may alter the results. 

In experiments carried out over a distance of 1? miles, 
I noticed that only a very small movement of the trans- 
mitting reflector was sufficient to stop the signals at the 
receiving end, which could be only obtained within a 
latitude of 50 ft. to the right or left of what was believed 
to be the centre of the beam of reflected radiations. 

There exists a most important case to which the re- 
flector system is applicable, namely, to enable ships to be 
warned by lighthouses, light-vessels, or other ships, not 
only of their proximity to danger, but also of the direc- 
tion from which the warning comes. If we imagine that 
A is a lighthouse provided with a transmitter of electric 
waves, constantly giving a series of intermittent 1m- 
pulses or flashes, and Ba ~~ provided with a receiving 
——— placed in the focal line of a reflector, it is plain 
that when the receiver is within range of the oscillator 
the bell will be rung only when the reflector is directed 
towards the transmitter, and will not ring when the re- 
flector is not directed towards it. If the reflector is 
caused to revolve by clockwork or by hand, it will there- 
fore give b yngee & only when occupying a certain sector 
of the circle in which it revolves. It is therefore easy for 
aship in a fog to make out the exact direction of point A, 
whereby, by the conventional number of taps or ring®, 
she will be able to discern either a dangerous point to 
avoided or the port or harbour for which she is endeavour- 
ing to steer. : 

have not up to the present attempted to signal an 
greater distance than about 2 miles with reflectors, but 
am of opinion that across clear space it will be quite pos- 
sible to obtain satisfactory results at far greater distances, 
especially if the reflectors are acourately made any larger 
than those I have used. By means of the same apparatus 
exhibited here I have succeded in signalling over a mc 
tance of 2} miles, without, of course, the use of any rea 
“base” lines, which were supposed to be essential for any 
distance greater than a few feet. : 

It was by means of reflectors I obtained the results over 
1? miles mentioned by Mr. Preece at the British Associa- 
tion meeting of 1896. ; h 

I have, however, dedicated more time to the other 
system, i.¢., the vertical wire system. 


(To be continued.) 





NAVAL ENGINEERS AND THE EFFI- 
CIENCY OF THE NAVY. 
To THE Eprror oF ENGINEERING. | 

Sir,—I am sure the thanks of all naval engineers - 
due to you for your advocacy of their claims on the 
country for a better i position, including bos 
ting to them of executive rank and titles, with — 

in their own department, and shall be pleased if you 
spare me a little space to give some additional st 

for giving them this rank, and to show the necessity 
remedy for other grievances. : 
During the last ten years enormous addi 
been made to the strength of the Navy as your 


tions have 
readers 
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of course, aware; but it may not have occurred to 
yo that the duties and responsibilities of the naval 
engineers have increased so much more in proportion. 
During this period the total numbers of the engineer 
branch have increased threefold, but as the number of 
officers has only slightly increased, it follows that besides 
the enormous increase in duties due to the introduction 
of more and larger fighting machines, the torpedo-boat 
destroyer, water-tube boilers, &c., their duties with 
respect to the management of men have also enormously 
increased. 
OF course we are all very pleased to see the develop- 
ment in numbers, size, and speed, also in the offensive 
and defensive powers of our battleships and cruisers ; 
and while the genius of our shipbuilders, engine de- 
signers, and makers, constantly at work evolving these 
developments, 


“ Leaves us no doubt for the machine,” 


One is led to continue the quotation (I need hardly say 
perhaps from Kipling) and ask, 


“* But what about the man ?” 


The ‘‘man” in this case being the Naval engineer, 

whose constant watchfulness and care are required 
during the building, fitting, and lifetime of the ‘‘ma- 
chine.” 
Iam afraid the ‘‘man” gets very little attention or 
consideration, and is, in this way, many years behind 
the ‘machine ;” so that the engineers consider them- 
selves justified in asking for increased consideration in 
proportion to their duties, and to be recognised as neces- 
sary parts of a fighting service. 

Perhaps few of your readers know that the numbers 
of the engineer branch of the Navy now exceed the 
number of the Royal Marine corps by some thousands, 
while a exceed the numbers of the Royal Engineer 
corps in the proportion of about three to one; yet no 
naval engineer officer has the power of enforcing obedi- 
ence to an order such as is y the youngest 
naval lieutenant when officer of the watch, and no naval 
engineer (except Sir A. J. Durston) is entitled to be called 
anything but plain ‘“‘Mr.” A military officer once re- 
marked to me, ‘‘ You people appear to be always sub- 
alterns.” 

During the last ten years the whole of the stoker 
ratings, and the greater part of the engineers, have been 
trained in the use of arms: so that there appears to be 
now little reason to continue to regard the engineer 
branch as a “‘civilian” department. It appears absurd 
to drill a man in the use of arms, to call him officially a 
“trained man,” to pay him as such; and then class him 
as a civilian. 

In the old days of, say, twenty years ago, when the 
engine-room ratings had stations for sail drill, and were 
toa great extent under the orders of the deck officers, 
one can understand that there was not so much reason 
for their own officers to have executive control over them; 
but now that these ratings are practically always under 
the orders of their own officers, it appears absurd to deny 
the engineer officers this control. It must be remem- 
bered, too, that engine-room ratings consist of men who 
have not been brought up under discipline from their 
boyhood, like the men of the seamen class ; and, further, 
that there is great difficulty in carrying on work, often of 
a disagreeable nature, in all sorts of holes and corners 
of the ship where there is little opportunity for continued 
supervision, 

t appears therefore high time that executive authorit 
was given to the engineer officers, with power to punis 
minor departmental offences ; so that the habit of o yin, 
an order unhesitatingly acquired in time of peace wonidl 
be continued in time of war; when it would be too late 
to begin teaching elements of discipline of this kind. 

Perhaps yon will forgive my reminding your readers 
that this change was recommended by Admiral Key’s 
Committee, specially appointed twenty-three years ago 
to advise the Admiralty as to the best method of obtain- 
ing engineer officers. If this change was considered neces- 
sary then, how much more so is it now? In the mean- 
time, several officers have joined the Navy, hoping and 
ps gery J that this recommendation would be carried 
out, but have so far been disappointed. 

To remove all occasion for doubt, let me say that the 
engineer officers have no desire to succeed to the com- 
mand of the ship, but only to have the executive rank and 
titles, with the accom ying “‘E” to show that they 
are engineers, with authority in their own department. 

One of your correspondents, some little time ago, called 
attention to the anomaly that while the highest rank a 
naval engineer can attain is that of inspector of machinery, 
this title, or one very like it—viz., inspector of ordnance 
machinery—is given to a newly-entered army officer rank- 
ing as a subaltern. 

am reminded of this by seeing that there is to be an 
entry of two of these latter officers in April next. What 
an opportunity for, let us suppose, the brother of a naval 
assistant engineer, suitably trained, to obtain an equi- 
valent army title at once to which his naval relative can 
only distantly aspire after many years of service! The 
military officer may also obtain before long the rank of 
captain in the Army, _while the naval man can only 
go aspire to relative rank with one in the Navy. 
os aside the difference in rank between Army and 

3 y captains, people who know nothing about the 
ie omen of relative rank in the Navy (and I need 

a y say these comprise ninety-nine hundredths of the 
S re woe ciate ‘Captain X.,” inspector of 
‘ machinery, a far ter sw ge ae Leas 
Inspector of machizory, RN. seers ae 

So that when the engineers ask that their ins 


tors of 
may be given the actual rank an 


title of 


oom & 
Captain (but not to command except in their own de- 





partment) I consider they are making a perfectly reason- 
able request. 

Now let us consider the case of the engineer officers 
ranking next below the inspectors of machinery, viz., 
the fleet engineers. The title of fleet engineer con- 
veys very little idea to the mind of the average citizen 
as to the rank of its holder. Very few, indeed, know 
that its holder has relative rank with a commander R.N., 
or a lieutenant-colonel in the Army. To illustrate by an 
example which recently came under my own notice. A 
fleet engineer having to transact legal business with a 
London solicitor well informed on most matters, gave his 
official title to describe his occupation or profession 
when asked to do so. ‘* Ah!” said he of the law, ‘‘ So 

ou are a fleet engineer, an engineer of Her Majesty’s 
leet, &c.” To him, as to the majority of people, the 
titles are identical. 

As a further illustration, let me quote from Rudyard 
Kipling, who, as is well known, is minutely particular 
as to details when writing on any subject, and who has 
recently earned the goodwill of the naval engineers, by 
the way, he has written of them in his ‘‘ Fleet in Being.” 

In his *‘ Seven Seas,” it may be remembered, that in 
that grand poem, ‘‘McAndrews’ Hymn,” he makes his 
hero say that on his return from a voyage : 


‘*-Ve'll hear Sir Kenneth aay 
‘Good morrn, McAndrews! Back again? 
An’ how’s your bilge to-day ?’ 
Miscallin’ technichalities, but handin’ me m 
To drink Madeira wi’ three Earls—the auld 
Engineer.” 


chair 
leet 


Mr. McAndrews (dear old fellow), of course, belonging 
to the mercantile marine, and an engineer of the com- 
pany’s fleet. 

e are constantly being reminded, often in a disagree- 
able manner, that the present titles do not indicate that 
their possessors hold possibly a high rank in a fighting 
service, as they undoubtedly should. When an officer 
arrives at the time to hold relative rank with a com- 
mander (R. N.), he should have the title as well, with 
= ‘*E,” of course,- and similarly with other 
ranks. 

But not only do the naval engineers complain of the 
want of appreciation shown them in this way ; there are 
other, and perhaps more substantial, grounds for com- 

laint. There are at present over one hundred officers 

olding the rank of engineer (that is to say, over one- 
third of them) who are “‘borne in lieu” of officers of the 
rank of chief engineer. This injustice only occurs in the 
engineer branch. There are in the executive and other 
branches many cases of a senior being borne in lieu of a 
junior ; but to the best of my knowledge not a single case 
of a junior being borne in lieu of a senior, unless he gets 
the senior pay and allowances. If the junior engineer 
officers borne in lieu of seniors got seniors’ pay and allow- 
ances, there would be little cause for complaint, but as 
they do not, there is certainly cause for these officers to 
feel aggrieved. At present, for instance, nearly the 
whole of the engineer officers in torpedo-boat destroyers, 
even in those of 8000 or 9000 indicated horse-power, hol 
the rank of engineer only, while the complement laid 
down by the Admiralty shows an officer of the senior 
ranks. In the same way we see assistant engineers borne 
for duty as instructors of engine-room ratings in torpedo- 
boats, and many other responsible appointments which 
should be held by engineers. Truly the Admiralty are 
getting their engineering done cheaply; but is it just 
treatment? Certainly not. Engineer officers are told 
they are ‘‘selected” for certain highly responsible, but 
unjustly underpaid appointments, and this empty flattery 
is about all the recognition they get. 

When we see how money is lavished on new ship con- 
struction and new works, the engineers naturally ask, 
‘*Why should we be so stinted ?” hen the Admiralty 
order new ships or destroyers, it is not generally supposed 
that they stick at one or two odd ones. And yet lee the 
fraction of the cost of one destroyer, and subsequent up- 
keep, the pay of the engineers, who are a necessary part 
of their life, might be put on a just footing. Not that I 
would see the Navy reduced by as much as a copper 
— quite the other way; but it appears absurd to be 
avish on one hand and parsimonious on the other. 

And what is the result of these and other injustices? 
We have not to look far for an answer; the whole of 
the engineers are dissatisfied with their position, and a 
very low estimate of the worth of naval engineer 
pg cag: is held by the profession generally. So 
that when it has become necessary to increase the 
number of officers, we have seen several times that 
it is practically impossible to do so. Thus, I have 
before me the number of ENGINEERING for September 7, 
1894, and I see there an advertisement for naval assis- 
tant engineers; but as the Admiralty officials knew 
from previous experience that they would get very few or 
no suitable candidates, there is an advertisement on the 
same page for assistant engineers for temporary service 
(so-called) with lower qualifications. At this time engi- 
neer complements of ships were being dangerously reduced 
in numbers, and engineer students were being passed 
into the Navy with four years’ training Merwe, | of the 
necessary five. The age of entry of engineer students 
was extended from fourteen to seventeen, ins' of four- 
teen to sixteen, so as to give any one who failed in two 
examinations yet another. I hear that the age is to be 
narrowed up again, so I ee more candidates -for 
students are forthcoming. at an awakening for them 
when they do come! 

Now, let me ask, Can we hope for naval efficienc 
while the engineer officers are so unjustly treated? 
answer, Certainly not! When we consider that every 
engineer entered into the Navy must of necessity be put 
into a very responsible position at an early age, every 
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endeavour should be made to secure the willing co-opera: 
tion of the whole branch, and this is — to be done by 
liberal, or by at least fair treatment. ndoubtedly the 
a hoping for better things to come give willing 
and even cheerful service to the country, their employers; 
this has been shown recently by the manner in which the 
whole question of the large and small tube water-tube 
boiler question in the Navy has been gras: But what 
was said many years as to ‘‘ Hope deferred making 
the heart sick ” still holds good. 

Finally, Sir, let me say that I believe if the conces- 
sions indicated in this letter, with others equally pressing 
were conceded, we should be able to command the best 
engineering talent in the country for the Navy if it were 
desired to increase the numbers of engineer officers—as 
judging by the recent increase in executive officers autho- 
me, —will shortly be the case. 

To obtain these concessions it appears that the only 
course likely to be successful is for the influential mem- 
bers of the profession, the professional journals and the 
great pes anaaraes, institutions to use their powers in the 
same manner as has been so successfully adopted recently 
“ae medical profession in the case of the Army medical 
officers. Hoping they “y! be able to do this, and that 
the day may be near at hand when the naval engineer 
will be as proud of his position as of his profession, 

I am, Sir, yours truly, 
HOopkrvut. 





AUTOMATIC COUPLINGS. 
To THE Eprror oF ENGINEERING. 

Srr,—Mr. Ritchie has, I see, introduced a Bill by which 
the railway companies can be compelled by the Board of 
Trade to use an automatic coupler. hope it will not 
become a law, as it is both too radical and grandmotherly. 
Its introduction should do some good, as perhaps it will 
induce railway managers so introduce the American type 
of freight car. Presumably the American type is better 
than the English; for while English roads carry pas- 
sengers at lower rates than American (the charges being 
roughly 1d. as against 14d.), the United States roads 
haul freight at far lower rates than British roads, the 
rates being roughly per ton per mile }d., as against 
a 1d. and upwards. There must be some reason for 
this ; and everyone knows that the American managers 
after iy amy large cars, found them much more econo- 
mical than the smaller ones. A great many people 
will of course suffer inconveniences in the course of the 
change, ‘and no doubt in collieries, &c., working the dif- 
ferent cars together will be awkward ; but like —— 


teeth and changing gauges it must come, and I thin 
the sooner the better. 
Yours truly, 
New York, February 28, 1899. RAILWAYAC, 








THE LAUNCHING OF THE ‘“ OCEANIC.” 
To THE EpIToR OF ENGINEERING. 

Sir,—In reply to the editorial note you have again 

to a communication of mine on the above subject, 

and in which you take exception to some of my state- 

ments, will you permit me a little further space in which 

to defend myself? i 

In my last letter I said, that although wrong in saying 
that in a certain journal on a certain date it was stated 
that the a was invented by Mr. Phorson, yet 
it was stated that it originated in a north-east coast ship- 
yard, which, I said, practically amounted to the same 
thing. So it does, from the point of view I intended you to 
look at it ; it was a shown by this paragraph appear- 
ing in the report of the launch of the Oceanic, that the 
invention came from the north-east coast, and did not 
originate in Belfast. I therefore repeat that, when it 
was never, on any occasion, stated in the journal referred 
to that Mr. Carlisle was the inventor, there should surely 
be enough proof of the firm’s never dreaming of takin 
the aa to themselves for the invention. That, an 
that alone, was the point I all along wished to emphasise. 

T also said that Messrs. Harland and Wolff will have 
the honour of having brought Messrs. Thompson’s inven- 
tion into general use. Surely there can be no reasonable 
grounds for exception being taken to this statement as 
generally understood. Messrs. kr re ype alone used it, 
of course, till their patent expired, and on comparatively 
small ships. The world-famed Belfast firm are the first 
to adopt it, and on vessels five times the size of those pre- 
viously launched by its means; so successful was it for 
the launching: of ‘‘the heaviest structure that ever 
floated” that there cannot be the faintest doubt it will 
speedily be employed in a number of yards. This is, of 
course, what I call ‘‘ bringing it into general use.” 

In reply to Mr. Phorson, the ape further answer it is 
necessary to give to his criticism of the wording of the 
Queen’s Island handbook is, that the public was made 
fully aware by reports in the Press, on the occasion of 
the launch of the White Star Liner Medic in December 
last, that the new hydraulic releasing gear which had 
been adopted in the yard for the launching of the Oceanic, 
was tried on this occasion in order that its efficiency 
might be ascertained beyond all doubt, as it was not 
considered desirable to make experiments with the 
‘record ship.” The Oceanic, I may add, was launched 
less than a month later. 

The other points raised by Mr. Phorson have been 
— in my letter appearing on the same page as 

is own. 

Finally, may I say with reference to his friendly wish 
to be more closely acquainted with me, that there are 
reasons I have explained to yourself, Sir, why I would 

refer remaining incognito, and I have within the last 
low years, always adopted the nom-de-plume with which 
I subscribe myself, as an admirer of the ship about the 
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launching of which the present correspondence is in 
progress. Let it suffice that I am not in the remotest 
way interested in the matter, being, as I said before, 
an outsider altogether; and it was only because I 
considered Mr. Phoraon too insatiable that I took up 
‘*the defence,” which I am quite sure no one in any way 
connected with “the Belfast firm” would have done or 
been permitted to do, as the manager has, rightly I think. 
ignored this correspondence in the Press from first to last. 
As, however, your own sympathy is quite evidently 
with your correspondent in this matter, 1 can only say 
that I am very sorry I ever troubled you with one word 
upon the subject, and hope that next time I feel called 
upon to enter hc correspondence column it will be upon 

a subject in which others will be able to agree with me. 

Yours faithfully, 
LEVIATHAN. 


[In the note which we appended to “‘ Leviathan’s ” 
letter published on page 289 of our last issue we stated 
that our correspondent appeared ‘‘ to have some singular 
‘* views as to the meaning of words.” This opinion is cer- 
tainly strengthened by the communication which we pub- 
lish above. His view that the statement that the launchin 
device under discussion had “ been tried with doubtfu 
‘* success in one of the north-east shipyards ” is an adequate 
recognition of what Mr. Phorson had done, is one which 
we are utterly unable to accept. Messrs. Harland and 
Wolff were, of course, perfectly free to adopt the device 
they used in the launching of the Medic and Oceanic, and 
everybody will give them credit for their appreciation 
of its merits, and for their boldness in adopting it 
for the control of such exceptionally large vessels. 
This credit would, however, have been in no way 
reduced by a full recognition of the claims of Mr. 
Phorson as the inventor of the device in question. 
On the whole, we think that the great Belfast firm will 
not be thankful for the views put forward—no doubt 
with the best iatention—on their behalf.. By the 
way, ‘‘Leviathan’s” statement of the tonnage of the 
largest vessels launched by Mr. Phorson’s firm does 
not agree with other information we have on the point. 
As a matter of fact, the firm has, we believe, launched 
during the last two years twelve vessels with a larger 
tonnage than the smaller, and five vessels with a greater 
tonnage than the larger of the two tonnages he gives in 
his letter last week. To what vessels these tonnages refer 
we do not know.— Eb. E.] 








“MUNICIPAL FACTORIES.” 
To THE Eprtor or ENGINEERING. 

Sir,—I have just read your editorial upon ‘‘ Municipal 
Factories” in your issue of February 10. Without any 
disposition on my part to quarrel with a man simply 
because he advances views different from my own, and 
without any intention of even attempting to properly 
discuss here any of the infinitely broad questions raised 
by your remarks, allow me, as an engineer, as a constant 
reader, as a man brought » in scientific school and fac- 
tory to search for the truth accurately, persistently, and 
broad-mindedly, and as a liberty-loving Anglo-Saxon, to 
protest—to indignantly yet regretfully protest with all the 
emphasis at my command—against the general attitude 
of ENGINEERING which you have so well summed up in 
these few paragraphs. 

It is only for about three years of my life that I have 
been a college professor. The rest of my life has been 
spent in commercial engineering, all the way from ditch- 
ing and draughting to active competition for contracts ; 
and as to the forces at work in shop, office, labour union, 
and ‘‘ on the street,” my opinion may be listed with those 
of other men. Then, too, have spent years in the study 
of sociological questions, so far as leisure time allows. 
As a result, 1 would remind you, first, that we have as 

et no accepted science of sociodynamics, that upon the 
aws which control or explain the mutations of energy in 
the vast whirlwind which we call industrial society there 
is as yet no agreement even as to fundamentals ; and that, 
upon the other hand, there is a steadily growing percep- 
tion upon the part of careful investigators that many of 
the long-accepted dogmas of social philosophy are hope- 
lessly antagonistic to such basic principles, such as that 
of the conservation of energy, as the unity of all sciences 
permits us to assume a priori as general guides in the 
construction of the unborn sciences. 

When, therefore, you characterise as “absurd,” as 
“idiotic,” as fit to be seriously considered by no “sane” 
person, doctrines which have been advocated by many 
men of the highest intellectual ability as well as the 
purest integrity — when you assume that the human 
sensitiveness to ‘‘fear of punishment or hope of re- 
ward,” or the human tendency towards the path of 
least resistance and all similar axioms, have been left 
entirely out of consideration in the construction of 
these doctrines — you do not only throw yourself 
open to the accusation of ordinary omission such as 
all flesh is heir to, but also of a narrow and incomplete 
survey. You show so plainly that you have not taken 
the trouble to ascertain just what position these axioms 
bear to the rest of the doctrine ; you show such a com- 
plete ignorance of the doctrine itself, that you may well 
apologise for submitting your views to your readers, If 
it were not that your remarks are so superficial as to be 
— your own position might well be characteried as 
idiotic. 

I make no request that the above be published. Ido 
not even flatter myself that it will affect your philosophy ; 
but I do hope that its influence ‘may be to make future 
utterances somewhat more guarded. 

I might also hope that you might be reminded that the 
day when the mere name of socialism can be used as a 
bugaboo, with which to make people look the other way, 
is long since past. At the last occasion at which I was 





called upon to discuss the subject, at the wealthiest club 
in this little city, ‘there were present two college presi- 
dents, a half-dozen college professors, and a double 
drawing-room full of lawyers, bankers, and prominent 
business men—just the sort of constituency as you regard 
yourself as representing. As to the result of the talk, 
the only indications were from the facts that the first 
questions (friendly ones) came from the man who has just 
completed the 90,000,000 dols. deal consolidating the 
wire works of America, and the second from the president 
of our oldest bank. 

This is a straw. But I know of many others. I can 
say confidently that after the Spanish War and its conse- 
aap the one topic most constantly discussed amongst 
the people of culture, intelligence, and vested wealth in 
this centre of the wealthiest State in the Union, has been 
socialism. They discussed it as a question well worthy 
of humble and unprejudiced a by the keenest in- 
tellects ; and I would suggest that when you alter your 
present attitude to a similar one, you will alter your anta- 
gonism to socialism from a weak and ineffectual prejudice 
to a stout and honest resistance. 

Yours truly, 
Srpnzy A. REEVE. 

Worcester Polytechnic Institute, Department of 

Steam, Hydraulics, and Power, Worcester, 
ass , February 21, 1899. 

[We publish Professor Reeve’s letter, but we really 
think it requires no reply from us. We may, however, 
express our surprise at receiving such an effusion from 
such a source.—Fd. E. 








THE STRESSES IN A CIRCULAR RING. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your issue of April 13, 1894, you give a method 
for solving the stresses in an elastic circular ring, which, 
if true, yields two points in the quadrant where the bend- 
ing moment is nil, viz., at about 17 deg. and 68 deg. re- 
spectively. This is puzzling. The tendency of a tensile 
strain on the ring is to decrease the radius of curvature in 
the direction of the strain, and to increase the same at 
right angles, producing contrary flexures with their 
maxima at the ends of the quadrant. 

Separating these contrary flexures, there must be one 
point where there is no flexure, and therefore no bending 
moment. But upon what grounds the existence of two 
such points of zero can be established is more than I can 
understand. If you are right, the existence of these two 
points should be capable of explanation. If wrong, then 
your formula, as it stands, is misleading. 

I give herewith the bending moments in the quadrant 
as calculated from your formula : 


N = M + Pr (1— cos 6)— Srsin 6, 


in which M = .1106 Wr, and S = .4591 W. Ifthe length 
of the quadrant be straightened out and represented by 
the lines A B, Fig. 1 suggests only one point of contrary 


ee 
a 
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flexure, whilst Fig. 2 suggests three points, but two 
points seem inconceivable. 

May I ask the favour of an explanation? Ihave no 
doubt it would be interesting to many others besides 


myself. 
Bending Moments N in Quadrant. 

Deg. Wr. 
Riis + .1106 
B .. + .0725 
| ae sae ae + .0385 

Zero 
| : enh + .0088 
20 .. — .0163 
-.. — .0366 
30. — .0519 
35 .. — .0624 
40 .. — .0675 
es: — .0677 
50 .. — .0625 
55 .. — .0523 
60 .. — .0370 
oS .. x on — .0168 
Zero 
i ee + .0082 
7 .. + .0378 
80 .. + .0717 
8. + .1097 
90 .. as .. + .1515 
Yours respectfully, 
MECHANIC. 


Stockton-on-Tees, February 27, 1899. 

[Our correspondent’s difficulty arises from an error in 
the formula given, which was corrected in our issue of 
April 20, 1894. The formula as originally printed gives 
the stresses in a stad ring in ‘place of those in an open 
ring, in which the shear S is zero in place of .4591 w— 





Ep. E 





GAS HEATING FOR BRASS FURNACES, 
To THE EDITOR OF ENGINEERING. 
Srr,—Can any of your readers inform me whether pro. 
ducer gas has been at all generally used for brass foundin 
in conjunction with the ordinary wind furnaces an 
crucibles, and whether it is found economical as compared 
with the usual method of coke heating if used on so small] 
a scale as with six furnaces, each taking a 60-Ib. pot ? 
Yours faithfully, 


Cru 
Chelmsford, February 27, 1899. UCIBLE, 





HIGH VOLTAGE TRANSMISSION, 
To THE Epitor oF ENGINEERING. 

Str,—It was with much interest that I read the article 
on ‘“ igh Voltage Transmission” in your last week’s 
issue. But it seems to me to =~ too much the impres- 
sion that the first work in this direction was on the other 
side of the Atlantic, and quite ignore even the well. 
known Lauffen-Frankfort power transmission experi- 
ments. I should be sorry to detract in any.way from the 
honour due to Mr. Scott for his very careful and exhaus. 
tive experiments in this field, and the liberal way in 
which they have been given to the public, but having 
myself made some of the earliest pioneer experiments in 
this line, I think I may fairly ask you to allow me the 
space to mention these. 

In the winter of 1890 I began a series of experiments 
with a view to ascertain what was the highest tension 
which could be employed for actual practical work on 
bare overhead wires. The transformers necessary for 
these experiments were immersed in oil—the first instance 
in practical work of this now well-known method of insu- 
lation. By means of these transformers high-tension 
currents were transmitted over a small experimental line, 
and the experiments, which were continued throughout 
the winter, showed that it was quite possible, under 
ordinary climatic conditions, to employ tensions of 30,000 
to 40,000 volts on bare wires. This conclusion was com- 
municated to the Electrotechnische Gesellschaft in Frank- 
fort in a lecture which I had the honour of giving on 
February 9, 1891. 

This is practically the result obtained by Mr. Scott in 
his experiments, though, of course, under the very favour. 
able climatic conditions which he describes, it is possible 
as a special case to go to 50,000 volts. That atmospheric 
influences are re important was clearly shown 
by my experiments in Oerlikon, when, under specially 
favourable circumstances, it was possible to employ ordi- 
nary porcelain insulators from stock—intended for ten- 
sions up to about 2000 volts—for transmission at 40,000 
volts with one pole earthed. But it will be easily under- 
stood that on long-distance transmission lines—where 
alone such very high tensions would ever be used—it is 
absolutely necessary to employ such a tension as will not 
render the plant liable to a breakdown as a result of 
slight atmospheric changes. Even at some sacrifice of 
efficiency it 1s therefore desirable to go somewhat below 
the ‘‘ knee” of the curve representing losses through the 
air. 

There are quite a number of plants successfully at work 
on the continent of Europe with tensions from 10,000 to 
20,000 volts.- Though still higher tensions have uot 
hitherto been actually employed on commercial undertak- 
ings, it is only because the work hitherto carried out has 
not, under the economic conditions prevailing on this 
side of the Atlantic, rendered it necessary. 


Yours truly, 
Baden, March 1, 1899. C. E. L. Brown. 





Pic In GerMANY.—The output of pig in Germany in 
December was 662,338 tons, as compared with 615,458 
tons in December, 1897. The aggregate production of 
pig in Germany last year was 7,402,717 tons, as compared 
with 6,889,067 tons in 1897. 


GERMAN Rattway Economy.—The budget of the Prus- 
sian State lines for 1899 provides for an outlay of 2,646,500/. 
for the construction of new lines and the maintenance of 
the present network. The corresponding sum provided 
for in 1898 was 2,308,0002. The outlay for 1899 provides 
for the delivery of 159,247 tons of steel rails, 77,297 tons 
of sleepers and crossings, and 55,055 tons of accessory 
material. The cost of the rails to be delivered this year 
will be 5/. 10s. 2d. per ton, as compared with 5/. 93. per 
ton in 1898, 


SuLITELENA CoprER MINES, Norway.—The Sulitelena 
Copper Works, which were formed in the year 1891, have 
already. equalled the ancient Réiros Copper Works as 
regards the number of hands employed, about 700 being 
employed at each place. The total output of ore at 
Sulitelena amounted during 1898 to about 40,500 tons, of 
which about 31,000 tons were export ore and 9000 tons 
melting-down ore ; the actual exports amounted to a= 
tons, with an ave’ of 44 to 45 per cent. sulphur an 
4 per cent. copper. The installations are bein steadily 
added to, and will be further extended, and the ann 
output has increased every year in consequence. oa, 
output was 11,400 tons in 1892; 29,600 tons in 1894 ; 
34,600 tons in 1896; and 38,000 tons in 1897. A —— 
fire in August last year interfered with the p pe 
tion of Bessemer copper,,of which the production for 
1898 amounted to 400 tons (342 tons in 1897) ; but new 
installations are about completed, and an electric pows 
transmission of 250 horse-power is ready. The ey 4 hed 
supply electricity for lighting pu , for three wes 
to the mines, and for motors at the engineering _— 
The mines continue to promise well ; there are ew 

uantities of ore most conveniently located, = 
depth of the deposits is considered very considerable, 
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EXPERIMENTS ON THE MELTING POINT OF CAST IRON. 
(For Description, see Page 330.) 
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INDUSTRIAL NOTES. 


Tur debate and division on the Children’s Employ- 
ment Bill was in all respects remarkable, especially 
the division. Many thought that the division would 
be close ; some even regarded the result as doubtful, 
especially after the strong vote of the operatives 
against the interference proposed by Mr. Robson’s 
Bill. To the astonishment of everybody, the Bill was 
read a second time by 317 for and only 59 against ; 
majority for the Bill, 258. With such a strong majo- 
rity there ought to be no difficulty in passing the 
measure this Session. The only danger, perhaps, lies 
in the possibility of an attempt to engraft in the 
3ill some amendments which will bring agricultural 
labour within the four corners of the measure. It 
may be desirable to deal with that part of the ques- 
tion later, but not now. When the operatives of 
Lancashire cry out against the Bill, it is well for them 
to remember that in nearly all other trades young 
children are practically prohibited from working 
under twelve yeara of age by provisions in the Educa- 
tion Acts. Very few of our industries now employ 
children under twelve, or even thirteen, years of age, 
and therefore Lancashire and Yorkshire are excep- 
tions, and in the latter county the operatives favour 
the change. According to the statistics collected 
recently, the half-timer contributes about 2s. 6d. per 
week to the combined wages of the family, which is 
put down at 3/. 10s. per week ; deducting the 2s. 6d., 
that leaves 3/. 7s. 6d. per week. Some ugly facts 
have been unearthed in connection with the in- 
quiries set on foot; poor young children complain 
that their earnings only swell the total amount wasted 
on drink and riotous living. Of course this is not so 
in the majority of cases, but there is some fear that it 
is often true in most of the chief centres of the cotton 
industry. The system is now condemned ; it is not pos- 
sible to prolong it for any length of time. The opera- 
tives had better, therefore, adapt themselves to the 
change, and seek to make it run as smoothly as 
possible. Employers and employed can render the 
change easy if they mutually agree to facilitate the 
methods, 

The question of manning our mercantile marine was 
discussed last week also, and a motion was agreed to 
in favour of an inquiry. The motion was made by a 
London member—-for St. Pancras—-but Mr. J. H. 
Wilson managed to get ina speech. The allegation is 
that over 21] per cent. of our sailors are foreigners, and 
at the same time Mr. Wilson alleges that in one port 
alone 1700 British sailors and firemen are unemployed. 
It is often pointed out that in the event of war so large 
a proportion of foreigners would be a danger. Of 
course, the amount of danger would depend upon 
circumstances, but there is a danger. The reasons 
why foreigners are preferred are generally said to be 
that they work for lower wages, that they are content 
with less accommodation, and that they are more 
amenable to discipline. The last is the more serious 
charge, but this the sailors deny absolutely. The 
welfare of the shipping interest depends upon safety, 
quite apart from the question of lives. If a pro- 
portion of the crew is below par in efficiency, the 
work will be harder for the ‘table seamen,” which 
is hardly fair. If Mr. Wilson’s statements are correct, 
or even near the mark, the danger is greater than 
most people imagine. He says that not only are ships 
undermanned, but that inefficient men are ship 
instead of practical seamen. This statement was 
challenged, but he re-asserted his allegations. The 
truth must now come out if the Board of Trade will 
only institute a searching inquiry. British seamen 
must substantiate their allegations and must answer 
the charges brought against them. The cry for the 
exclusion of all foreigners will not avail if it has no 
other basis than the desire to monopolise all berths on 
British ships, and then to exact onerous conditions. 
Efficiency and safety go hand in hand, and in the long 
run safety will pay. The Board of Trade is to some 
extent responsible for the safety of ships, and the 
Committee promised will, doubtless, be an impartial 
one, and the report worthy of the problem to be 
solved. 





The attitude of the National Association of Plas- 
terers has resulted in a lock-out which practically 
began on Saturday last at neon, when the week’s work 
terminated. There were scme faint hopes that the 
crisis might have been averted, but these were dis- 
sipated by the votes of the members. The questions 
put before them were two: (1) Are you in favour of 
submitting to the employers’ demands’?—Aye, 36; 
No, 10,176. (2) Do you approve of the action taken 
thereon by your executive’—Aye, 10,211; No, 36 
It is singular that only 36 voted in favour of peace out 
of the total vote. Whatever may be the merits of 
the question, it is certain that the men support the 
action taken by their officials, The voting was accom- 

nied by declarations that all the branches, except 
my deny that they have been guilty of the objection- 
As 


able practices complained of by the employers. 





regards apprentices, the London branches declare that 
out of 2368 boys employed in the London district only 
807 are yom bound apprentices. That proportion 
is larger than it was some years ago, so that there can 
be no allegation of retrogression in this respect. But 
a compulsory system of apprentices cannot now be 
universally enforced in the building trades. It might 
have been a good thing if the apprenticeship system 
could have been preserved, not on the grounds of re- 
striction to insure a kind of monopoly, but with the 
view of insuring a constant supply of good craftsmen ; 
but a return to it is impossible. The real cause 
of the present strained relations is not the apprentice- 
ship question, but the constant attempt to force fore- 
men into the union, and the refusals to work with 
non-union men. Whatever else the men deny, their 
attitude on those points is well known. The letter 
of Mr. Deller, the men’s secretary, directly accuses 
the employers that they ‘‘ set out to fight, and nothing 
but a fight would appease the desire for an annihi- 
lation.” Other parts of his letter are equally intem- 
perate and rude, and accuse the employers of not 
intending to carry out any settlement that might be 
arrived at. This is not a very decent way of conduct- 
ing a negotiation; indeed, no negotiation could be 
successful under such circumstances. 


The March report of the Associated Ironmoulders 
indicates that the state of trade continues to be 
prosperous, the prospect being that it will last for a 
long time to come. With so large a proportion of men 
at work, the finances are in a flourishing state. There 
was a net increase in the balance of 1054/. 7s. 2d. in 
the month, after payment of all dues, claims, and ex- 
penses. The increase of funds is so rapid, that a sug- 
gestion is thrown out for investing a further sum in 
the Co-operative Bakery, which pays interest at the 
rate of 34 per cent., while the bank will only give 14 
per cent., showing a net gain of 2 per cent. in the in- 
vestment. The action of the Government in closing 
the savings banks to trade unions will lead to further 
investments in co-operative enterprises, a thing most 
devoutly desired by some of the leaders in the two 
movements. The adjourned conference on the wages 
question is fully reported. The chairman was a large 
employer of labour on the Clyde, and he gave a cordial 
welcome to the men’s representatives. After a dis- 
cussion lasting three hours, the employers intimated 
that they could not agree to any advance being given, 
and they therefore suggested an adjournment to allow 
each side to consider the situation. After an hour’s 
discussion, the men submitted certain proposals which 
they described as an ultimatum; these were put in 
writing and were discussed. The employers agreed to 
the terms and they were signed by the chairman on 
behalf of the employers, and by the men’s secretary 
on their behalf. The terms were afterwards sub- 
mitted to and approved by the executive of the union. 
The terms agreed upon were an advance of a farthing 
per hour on timework and of 24 per cent. on piecework 
in the Glasgow, Greenock, Paisley, Coatbridge, and 
Dnmbarton districts. That a three months’ notice be 
given on either side of any change in rates of wages 
or conditions of employment. That a joint committee 
of five from each side be appointed to consider how 
to insure better time being kept by the workmen, 
and how best to deal with complaints as to restrictions 
in the management of shops. Negotiations have been 
going on for similar advances in Dundee, Kilmarnock, 
and Kirkaldy, while advances have been conceded in 
some other places. The fortunate thing is that there 
has been no stoppage of work of any consequence in 
any of the districts. This is a very encouraging 
sign of prosperity. 

The Ironworkers’ Journal this month is. wholly 
taken up with the death and funeral of Mr. Edward 
Trow, J.P., the late secretary of the Iron and Steel 
Workers’ Association, and one of the joint secretaries 
of the North of England Conciliation and Arbitration 
Board. Few trade union secretaries have finished 
their course amid so much sympathy and goodwill as 
Edward Trow. Elected assistant secretary under 
John Kane in 1872, he was promoted to the secretary- 
ship on the death of John nae in 1876, which post 
he held till his death. Those two men helped to bring 
into existence the North of England Board of Con- 
ciliation in 1869, being elected on that Board. His 
life was one long record of devotion to duty, both as 
the chief official of his association, and as an official 
of the Board. The record of his life and the testi- 
monies to his work fill the Journal, the tributes ‘of 
respect coming from his own colleagues, from em- 
ployers, and from public men with whom he came into 
contact. He was singularly fortunate in one respect 
—in the loyalty of his own colleagues. He was never 
harassed by competitors for the secretaryship. He 
had not to meet cabals and conspiracies to oust him 
from his post. He was, therefore, able to give un- 


divided attention to his duties. Had he been subject. 


to competitorship he could, had he_desired, have be- 
come a manager in some large firm, for he had offers 
to that effect. This shows how he was respected and 





trusted. But he ended his career as he desired, as the 
chief official of his union, and one of the chief Officials 
of the Board of Conciliation which he helped to esta. 
blish. 


There seems to be a confident opinion in Lancashire 
that there will be no stoppage of the cotton mills over 
the demand for an advance in wages. The secretary 
of the Staleybridge Association of cotton spinners ex. 
pressed the opinion at the annual dinner of the Local 
Trades Council that there was no fear of a strike. Hig 
remarks indicated that the two parties would meet and 
thresh the question out. If an advance could be con. 
ceded it would be; if not, the operators would with. 
draw the demand. Meanwhile, however, the various 
associations have been giving in their notices in case 
of failure in the negotiations. Mr. David Holmes 
stated at a meeting of the Padiham Weavers’ Asso. 
ciation that they were unanimous in their demand for 
10 per cent. advance. While these expressions are 
being given utterance to in public, every effort is 
being made in private to bring about a settlement, 
Possibly a compromise may be proposed, and accepted 
by the men. 





Some statements have appeared in the newspapers 
to the effect that negotiations are going on between 
the Trade Union Congress Parliamentary Committee 
and the Board of Trade with the view of some further 
step in the direction of promoting a system of con- 
ciliation and arbitration in labour disputes. The idea 
seems to be to establish a kind of National Board 
with powers to deal with such disputes in some way 
not yet defined. To some extent this would be on 
the lines of the Conciliation Act of 1867, except that 
under that Act the bodies to be elected were local. 
But the principle is the same, however it may differ 
in details. The Act of 1867 was promoted by the 
associated trades, and was supported by the London 
Trades Council. Mr. Thomas Winter, the secretary 
of the first-named body, and George Odger and George 
Howell, of the latter, visited by invitation Lord St. 
Leonards, at Thames Ditton, to discuss the provisions 
of the Bill. The measure was passed, but it has been 
inoperative ever since. In no single case was it ever 
attempted to be put in force. The fear is that the 
present effort will end similarly. It is not wise 
to pass Acts which only lumber the Statute Book 
—they do more harm than good. The cause of con- 
ciliation is making progress, on the whole excellent 
progress; a false step may arrest it, rather than help it 
forward. A onntialt bale must do something to justify 
its existence ; if it meddles it will fail; if it does 
nothing it will fail ; success is well nigh impossible. 
The joint committees recently established are working 
well ; the various Chambers of Commerce are doing 
good work ; and the Board of Trade is on the alert to 
step in where opportunity offers. Then there are the 
permanent Boards which are certainly not diminish- 
ing in popularity, except the South Wales Board, and 
that is after all only on a question of method—by the 
sliding scale. A falsestep may cause a suspension of 
work by some of these bodies. In any case would it 
not be wise to delay until the Trades Federation has 
formulated its own plan for dealing with conciliation? 
A National Board must have some judicial powers, 
and yet this is the very point upon which men most 
differ. If it is to have no other powers than the 
Board of Trade now has, what is its use ? 





The condition of the engineering trades throughout 
Lancashire is fully maintaining the activity which 
has characterised it for some time past, and in some 
sections there has been an improvement, as, for 
example, in the machine-making branches. Loco- 
motive builders are exceptionally busy with orders on 
hand, and yet a considerable weight of new orders 
is continually coming forward. Stationary engine 
builders are in much the same position, full of work 
with no lack of orders. Machine-tool makers are also 
exceedingly busy; makers cannot deliver fast enough 
for their customers. Boilermakers have more work 
on hand than they have had for many years past, and 
full employment is assured for a long time to come. In 
all the general sections of the engineering trades 
there is a constant pressure to keep pace with the 
requirements of customers, very few establishments 
being able to undertake new work with any promise 
of early delivery. The general state of trade corte- 
sponds in most cases, very few industries can complain 
of any serious slackness. There are instances of — 
being unemployed even in the busiest times ; 4 <4 
general feeling is that able, expert, and willing re 2 
need not be idle in any district. In the iron trade “ 
appears that there has been some underselling by 
merchants; but a strong tone generally prevails a8 
fur as makers and manufacturers are concerned, = 
output being as a rule dis of for the sary 
There has been a slackening off in the demand or 

ig iron; but whether as a temporary lull only, ad 
Eocais production is overtaking demand, is not.qui 


: ir sales, they can 
clear.. Makers are not pressing their ieee and 


afford’to wait, Finished iron is in good 
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rices have been firm at recent quotations, but no 
farther upward tendency is observable. There has 
been a fair business in sheets, and hoops have been 
more in request than of late. The steel trades have 
not abated one jot in the activity which has of late 
characterised them, and prices are firm all round. 
Generally the position is most encouraging, and the 
prospects for the remainder of the year are good. 
For the present no dark cloud hovers overhead in the 


labour world. 





In the Wolverhampton district the iron and steel 
trades continue to be in a fairly buoyant condition. 
Inquiries have been very brisk—-the recent advance 
by the Iron and Steel Merchants’ Association of 10 per 
cent. on their list rates, and the simultaneous advance 
in the price of merchant iron, seem rather to have 
stimulated demand than diminished it. Pig iron, con- 
trary to the experience in Lancashire, continues very 
dear and scarce, it being difficult to obtain. With 
the prospects of a heavy trade for the next six months 
or so, there is every probability of a further advance 
for marked bars on list rates when the quarterly meet- 
ings come round, which will mean higher prices gene- 
rally. Makers of common bars have been receiving 
considerable inquiries from local and district con- 
sumers seeking the option of extending their orders 
into the next quarter—an indication of continuous 
good trade. Black sheets have been in good request, 
and there has been an improved demand for — 
and trunk sheets, tank plates, strong sheets, anc 
angles. Export houses have been offering heavy lines 
for bars, hoops, and galvanised sheets for roofing pur- 
poses, but makers are so full of orders that they are 
able to hold out for better terms. The visit of Admi- 
ralty inspectors to the South Staffordshire districts 
where chain, cable, and heavy hardware works are 
situate, indicates an increasingly good demand for 
various descriptions of iron for engineering and dock- 

ard purposes. The steel trade continues unusually 
Sriak in all branches. The several branches of engi- 
neering, iron- moulding, boiler and tank making, 
bridge and girder constructing, are all busy, with no 
indication of any falling-off in any department. All 
the railway sheds are full of work also. 





In the Birmingham district a firm and steady tone 
has characterised the iron and steel branches of in- 
dustry generally. There has been no material change 
in the position, except that the advance of 1/. per 
ton in the price of copper and tin may affect the trades 
largely engaged in the use of these metals. Galva- 
nisers have been limiting their production somewhat 
owing to the high price of spelter. Makers of black 
sheets have been unable to quote because of un- 
certainty. The demand for pig iron has not abated, 
and producers cannot supply fast enough for con- 
sumers. Steel has been in good demand, and at full 
rates, except light steel plates for galvanising and 
tinning purposes. The engineering branches and the 
allied trades generally continue busy in most depart- 
ments ; and also the iron, steel, and metal trades for 
the most part. No serious labour disputes are pend- 
ing, though questions of wages arise here and there 
owing to the activity of trade. 


Messrs. Harland and Wolff, of Belfast, have volun- 
tarily given an advance to their shipbuilders, ship- 
wright, boilermakers, and platers’ helpers of 24 per 
cent. on piecework rates, and to the labourers 4d. 
extra per week on their wages. This has been done 
incommemoration of the successful launching of the 
monster vessel, the Oceanic, recently built by the 
firm. ‘This is a novel way of commemorating such an 
event, and an admirable one. 








_ It appears that a further reduction of 15 per cent. 
in the wages of tinplate workers was agreed upon last 
week at Swansea by representatives of about 150 
mills. It is stated that a subsequent conference is to 
be held to decide upon or arrange for a general stop- 
page in April. The trade appears to be in a sad con- 
dition, in spite of general prosperity in other branches. 





The Scotch coalowners, at a meeting held last week, 
agreed to the request of the miners for a joint confer- 
ence to discuss the wages dispute and other matters. 
This indicates peace. 





The Cleveland miners are making a move for an ad- 
vance in wages, in consequence of the increased pro- 
sperity in trade. 





Telegrams from Spain last week announced that 
fome 1500 miners had struck work, and that some 
Serious disturbances took place, the police being stoned 
by the mob. Later advices state that the factory 
Workers have also struck, and serious troubles are 
apprehended. Whether the disputes are purely of an 
®conomical or industrial character, or to some extent 


Political, is not quite clear ; in any case the disputes 
are serious, 





THE WORKMEN’S COMPENSATION ACT. 


ON Saturday last the Court of Appeal sat to hear and 
decide cases under the Workmen’s Compensation Act. 
Of these the first was “In re an Arbitration between 
M. M’Nicholas and R. F. Dawson and Son,” in which the 
appellant, who was the plaintiff in the Court below, 
sought to set aside a judgment which had been entered 
for the defendants. It appeared the plaintiff was the 
widow. of a workman who met with his death under 
the following circumstances. He was employed to look 
after a steam engine and to feed a mortar pan from 
time to time. It was his duty to start the engine in a 
shed, and then to attend to it during the day. ‘he shed 
had two doors, one of which was only 3 ft. high. It 
could only be reached by passing under a revolving 
shaft. There was evidence in the Court below that 
the deceased had been forbidden to pass out through 
this door. Shortly after he had started the engine, 
one day in last August, a fellow-workman named Smith 
heard a rattling sound proceeding from the shed, and 
on returning found the deceased man being whirled 
round and round by the shafting which had caught his 
clothes. There was evidence to show that it was the 
deceased man’s duty to attend to the mortar pan imme- 
diately after starting the engine. He was the only man, 
with the exception of Smith, whose duty brought him 
into the engine-house. The learned County Court Judge 
at Bradford held: (1) That there was no serious and 
wilful misconduct; (2) The applicant failed to prove 
chat the deceased was acting in the course of his employ- 
ment, and that the onus of proving this was upon the 
applicant. The plaintiff appealed. 

Mr. Macaskie, who appeared with Mr. Perkins for the 
plaintiff, argued that he was acting in the course of his 
employment. There was nothing to show that the de- 
ceased had gone under the revolving shaft for the purpose 
of passing out. 

(Collins, L. J.: Would he have been ‘‘in the course of 
his employment” had he been going through the door 7] 

I think so. The burden of proof as to serious and 
wilful misconduct is on the employer. 

[Collins, L. J.: The plaintiff has to begin the discussion 
by showing that he was acting in the course of his employ- 
ment. It is nota case of ‘‘ res ipsa loquitur.”] : 

Here was a man found killed by the thing upon which 
he works, killed where he was bound to work, and in 
working hours. It is impossible to exclude the —- 
tion that he was acting in the course of his employment. 
The case of Smith v. Lancashire and Yorkshire Rail- 
way Company (1899) 1 Q. B., 141, was decided in favour 
of the company upon the ground that the deceased porter 
was not engaged in any active employment for the com- 
pany at the time of the accident. 

[A. L. Smith, L.J.: In that case the deceased step 
on to the footboard of a moving train for his own plea- 
sure. 

Me Perkins followed on the same side. 

Mr. Ruegg, Q.C. (with whom was Mr. Arthur Powell 
for the respondents) argued that the’ deceased was_not 
acting in the course of his employment. The workman 
was increasing the risks of the employment for which he 
had been engaged, and it was not necessary for him to go 
through this particular door. : 

(A. L. Smith, L.J.: As Mr. Perkins admirably put 
it, he may have been rash and he may have been negli- 
gent, but that does not alter the fact that he was acting in 
the course of his employment. ] 3 

Further, the employment is not one to which the 
Act applies. ee : 

Mr. Powell drew attention to the definitions contained 
in section 7 of the Act. The term factory is to have the 
meaning assigned to it in the Factory and Workshop 
Acts, 1878-1891, and may also be applied to any machi- 
nery to which any provision of the Factory Acts is 
applied by the Factory and Workshop Act, 1895. B 
section 23, sub-section (a) of that Act, every dock, wharf, 
quay, &c, is to be deemed a ‘‘factory,” and by sub- 
section (b) any premises on which machinery worked by 
steam for the purpose of the construction or demolition 
of any building also come within the term. Therefore 
the term ‘‘ machinery” in the Factory and Workshop 
Acts refers only to machinery used upon certain premises, 
and cannot be taken to mean machinery simpliciter. — 

[A. L. Smith, L.J.: Suppose my servant were injured 
while using a chaff-cutter. Should T be liable ?] 

In that case there would be no liability imposed upon 
the master, as the word ‘‘ premises” would not have a 
correct meaning. : 

In the course of his judgment, A. L. Smith, L.J., 
said: There are two points for our decision: 1. Did the 
accident arise out of and in the course of the employ- 
ment? 2. Was this an employment to which the Act 
applies? It was the duty of the deceased either to attend 
to the engine or to the mortar pan. There appears to 
be no dispute about the main facts. Any person would 
spontaneously say that this accident did arise out of and 
in the course of the employment. I cannot agree with 
the suggestion that he was out of the course of his em- 
ployment, even supposing he was wrongfully using this 
small door for the purpose of getting from one place to 
another. Smith v. Lancashire and Yorkshire Railway 
Company has no bearing upon this case. Here, even 
assuming that the man was going out of this door, as 
stated by Mr. Perkins in an excellent argument, negli- 
gently and rashly, I think he is entitled to compensa- 
tion. I now come to the second post, and that is whether 
the employment is one to which the Act applies. I find 
that factory has the same o— as in the Factory and 
Workshop Acts of 1878-1891, and that it also includes 
any machinery to which any provision of the Factory 
Acts is applied by the Act of 1895. In section 23 of that 
Act it is provided that a number of industries shall be 


included, and certain premises upon which any machinery 
is used are also included. I am of opinion that the 
machinery in this case comes within the purview of the 
Act. The appeal must be allowed. 

Lord Justice Collins said: I am of the same opinion. 
The facts amount to prima facie evidence that the acci- 
dent arose out of and in the course of the employment. 
I agree with Mr. Ruegg in thinking that the onus of 
proving this is upon the plaintiff, and I think she has 
successfully shown it. With regard tothe second point, 
it is not necessary to decide this case upon the ground 
that this was machinery used in the destruction or demo- 
lition of a building. As has been pointed out above, the 
term ‘‘ factory” has the same meaning as in the Acts of 
1871 to 1891. It is agreed that the shed in question does 
not come within those Acts, and we must therefore refer 
to that passed in 1895. It constitutes certain places, fac- 
tories, such as every dock, quay, &c. (section 23, a). It 
then goes on to apply the term to certain premises which 
have machinery upon them. It was contended that ma- 
chinery standing on other premises could not be included, 
but inasmuch as the Factory Acts provide that orders 
may be made with regard to dangerous machinery sim- 
pliciter, I am of opinion that, however strange and re- 
markable it may seem, all dangerous machinery to which 
the Factory Act, 1895, refers, is a factory within the 
meaning of the Workmen’s Compensation Act, no matter 
where it is situated. 

mer, L.J., concurred and the appeal was allowed. 








MACHINERY FOR BOOK AND GENERAL 
PRINTING*. 


By Mr. Witt1am Powrikr, Member, of London. 


UNTIL ® comparatively recent period typography was 
almost the only process fico in the production of 
books and other readable matter, but it is now largely 
supplemented by lithography, collotypy, &c., each re- 
quiring special machinery and appliances for its effec- 
tive development ; in fact, the operations in a modern 
printing factory are specialised and carried on in depart- 
ments very similar to work in an engineering establish- 
ment, and a —— list of the various machines employed 
would fill several pages. 

As there is an excellent detailed description of a rotary 
newspaper printing machine, aud the method of. pre- 
ducing a daily paper, _ by Mr. John Jameson in the 
Proceedings of this Institution for 1881 (page 511), the 
author proposes to deal at — with the alles types 
of machines employed for book and job printing. 

Although the art and method of printing from movable 
types was invented about the beginning of the fifteenth 
century, it was not until the early part of the present one 
that printers’ engineers and tool-makers began to produce 
power-driven machinery. Since then the improvement 
and ergs. pon of printing machinery has been con- 
tinuous, and more especially during the last thirty years, 
until the modern printing machine bears about the same 
comparison with the early ones that a first-class ex- 
press locomotive does with the historic ‘‘ Rocket ;” and 
printers’ engineering is now an important department of 
mechanical work. There is great diversity of details in 
the’presses and machines used by typographic printers, 
some being of the ‘‘platen” type, printing the whole 
surface of the sheet at once, and others of the ‘“ cylinder” 
type, printing one line at a time but revolving so rapidly 
that their production exceeds that of the platens. Some 
have one cylinder for printing one side of the paper only, 
while others have two or more and print both sides at one 
operation, either from rolls or in sheets, as may be desired, 
but a few leading principles are common to them all. 

The aim of the printer is to produce on paper a correct 
representation in one or more colours of a given arrange- 
ment of type, or combination of engraved Blocks or orna- 
mental designs, which, while being operated on, are 
usually securely fastened in iron frames called chases, the 
whole collection being called a ‘“‘forme.” To this end it 
is necessary to provide apparatus for covering the print- 
ing surface of the forme with a thin even coat of the 
colour in which the work is to be printed, and other 
apparatus by which the colour is transferred to the paper 
so as to be always in the same position on a sheet of given 
size. When these operations are performed separately by 
the workman the apparatus is usually, in this country, 
called a press; and, when they are performed automati- 
pe J 4 apparatus actuated by the turning of a single 
shaft, the combination is termed a machine ; but in some 
other countries every such apparatus is termed a press and 
the maker a press builder, while here we have both press 
and machine makers, usually termed printers’ engineers. 

Most newspapers and magazines of large circulation 
are printed from webs of paper brought to the machine 
in large rolls, printed on both sides and delivered in 
sheets ; but the bulk of book and job printing is done on 
machines which print one side of the paper only at a 
single operation, the sheets being taken singly from a 
pile. In platen machines the paper is usually fed or laid 
on and taken off by hand. In cylinder machines the 
sheets are usually delivered automatically ; some are also 
self-feeding, but hand-feeding is still a common practice. 

Hand Press.—For general proving, or printing of small 
editions, the hand press is still en, the general 
arrangement being as represented by Figs. 1 and 2, page 
328, where B is a sliding bed or carriage for supporting 
the type forme, P a platen for taking the impression set: 
dewn by a combination of levers L, and T is the tympan 
and E the frisket frame for holding the sheet in position 
while being printed. 

The forme is inked over by a hand roller, the sheet to 
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be printed peat between the ‘risket and tympan, which | large work, —_ the smaller variety are used in in- 
ded down over the type ; the carriage is slid | creasing numbers for 


are then fo 
under the platen, which is then pressed down on the 
paper by the levers with a force equal to about 12 tons in 
an average-size press, printing 36 in. by 24 in. 
Steam-driven machines were made on this principle 
thirty years ago and largely used for book printing, but 
although they did good work they were slow, and the 
demand for greater speed has led to the development of 
cylinder machines which, owing to the improvement in 
engineering tools and methods, can now be relied on to 
do quite as good work as the platens and a great deal 
more of it, so that platens have almost disappeared for 


Fia, 3. 


the cylinder must coincide with the stroke or heage . 
job printing. the carriage, and the length of the forme over t al to put 
| Single-Cylinder Machines.—Whartedale or single stop- | settles the width of the machine. As of ot ge pr 
cylinder machines have been for many years the most | the — in the — wheels, or rt in turn fix 
| popular for book and job printing, their general arrange- | required determines their diameter, onl t elles to pass 
| ment being as shown in Fi . 3, 4, and 5. In designing a | the height of the carriage, the ink-ta oes 8 on i 
, machine of this class, the first thing to decide is the size over the top of them. The other wor god Pongges’ 
| of sheet it is to be capable of printing, then how many ae as the experience of the designer te Ae This 
inking rollers shall clear or pass over a full-size forme: and the frame is made to suit those arrange cele 
these data determine the travel of the carriage, size of frame is on the box principle, with — sl am dete held 
cylinder, and total length and width of the machine. The | and one or more cross-stays in the centre 
forme must clear the cylinder grippers at one end and the together by tight-fitting bolts. the forme and ink- 
last inking roller at the other, while the circumference of | he carriage, Fig. 4, which supports the 
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table, runs backward and forward on two, and in large | loose when the cylinder is at rest, the fast wheel having peaiaine properly on the paper—the cylinder surface 
machines on four, sets of anti-friction live rollers or|a portion of its teeth planed off at the under side to clear | being ground dead true after turning. Lo 
bowls running on ‘‘rails” or tracks, which are usually | the carriage rack on the return stroke. The loose wheel} The strain of the pressure required in printing comes 
laned after being bolted in position to insure accuracy. | is coupled to the cylinder by a pet clutch, Fig. 6, so| principally on the cylinder and the frame cross-stay im- 
ese rollers are kept at regular distances apart by | arranged that it allows the wheel to run either loose or| mediately under it, as the carriage and forme are like a 
el ans-bars on each side of them, Fig. 5, and are com- | securely attached to it as required, and an automatic | fine wedge driven between there to ceparate them. The 
Pelled to run at the Do es speed by being coupled to the | cylinder-check and double-rolling motion, which prevents | cylinder is stiffened by ribs cast inside and has a strong 
tack-wheel shaft. The carriage is ropelled by the rack | the pawl from dropping into position to take the cylinder | steel shaft right through, Fig. 5, while the centre stay is 
. traverse wheels, which are fitted with smooth flanges | each alternate revolution, is fitted so that the forme gets | stiffened by a heavy bottom flange, and rests, as do the 
2 = on rails fixed securely to the frame and gear into | twice the usual amount of rolling when required. More- | other stays, on agra seatings projecting from the frame 
ne a both top and bottom, the bottom racks being fas- | over, by touching a small lever, the attendant can at will | sides. he bolts are thus relieved from pressure, and 
ant to the rails, while those on the top are secured to| prevent the cylinder from revolving. The cylinder sur-| perform only the work of holding the parts together. 
pe under side of the carriage. The rack-wheel shaft is | face, for about 14 in. wide at each end, is made exactly| The ink, which is usually made of lampblack, or 
nis ho connecting-rod to a crankpin in the main | the diameter of the pitch line of the cylinder wheels, so | other colouring matter ground up in boiled or blazed 
ete eels, and with its wheels runs forward and|that these belts will roll without re on the bearers| linseed oil, is contained in a narrow trough, called 
a the driving-wheels revolve, the racks on the | which are secured to the carriage. The centre part of| the ink-box or duct, placed across the back end of the 
twi compelling it to move in the same direction for | the cylinder, being the printing surface, is made yy in. | machine, one side of which is formed by a cast-iron roller 
fn ce the distance. The cylinder is driven by the car-| smaller in diameter than the belts, to allow space for a| called the ink-cylinder, and the other by a triangular 
vind rtich has a toothed rack at each side driving spur- | few sheets of paper and a calico covering, to hold the over- | piece of cast-iron called the duct-knife, which is really a 
mee on the cylinder ends. One of these whee s is | laysor patchwork ‘‘ make ready ” required to make up for | scraper, the ends being plates fastened by screws to the 
rely fastened to the cylinder, while the other runs! the uneven surface of the forme, and to bring up the] ends of the knife and lapping over shoulders turned on 
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each end of the ink-cylinder to prevent the colour 
escaping. The duct-knife is adjustable by screws in its 
back edge, and can be set close to or at any required 
distance from the roller, so that the ink-cylinder may be 
coated with colour to any thickness ase ne 

The colour is taken off the ink-cylinder by a small com- 
position-roller and laid on the ink-table or distributing- 
drum according to the class of machine; an adjustable 
ratchet-motion causes the ink-cylinder to revolve when 
the duct roller is in contact with it, by which a portion of 
its coat of colour is transferred to the duct roller and over 
more or less of its surface as required. 

The distributing drum revolves in contact with two or 
three composition-rollers placed on the top side of its 
circumference, and is compelled to move to and fro a few 
inches endways by a lever and cam arrangement; the 
result of this lateral movement, combined with its rota- 
tion, is to spread the colour in an even thin film all over 
its surface. Underneath this drum is another vibrating 
roller which takes colour from it and deposits it on the 
ink-table or ‘‘slab.” The latter is an iron plate secured 
to the end of the carriage. Its top surface is finished 
quite smooth, and is set to the same height as the face of 
the forme ; in machines for the commoner sorts of print- 
ing the colour is transferred from the ink-cylinder to the 
ink-table direct, without passing over a distributing- 
drum, which is omitted from such machines. The ink- 
table moves forward and backward under the rollers, and 
has the colours equalised over its surface by the ‘‘ distri- 
butors,” which are caused to traverse over its surface by 
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being placed diagonally across the machine. The forme 
rollers, or ‘‘ inkers,” take up a coating of colour from the 
ink-table as it passes under them, and this coating is 
further distributed or equalised by the ‘‘traversin 
riders,” which are made of steel tube accurately turne 
and polished and compelled to move to and fro endways 
by a suitable crank motion, the colour being ultimately 
deposited by the inkers on the face of the forme, and 
finally by the pressure of the cylinder transferred to the 
yaper to be printed. The whole of the inking and distri- 
ee rollers are made of steel tube, with ends welded in, 
and covered on the outside of the centre portion with a 
composition made of a mixture of glue and treacle, or 
glycerine, cast hot in accurately bored and polished 
moulds. 

To produce good printing, especially if the design is in 
several colours, it 1s necessary that the yoy and 
carriage always come into contact in exactly the same 
relative position, and that the cylinder start and stop at 
exactly the same place each revolution. When the car- 
riage 1s made a good sliding fit in the frame and the 
cylinder fits its bearings so that there is no end play, and 
the teeth of the wheels and racks are of correct size and 
shape, and when the bearers are the proper height and 
in contact with the cylinder belts when in motion, then 
the carriage and cylinder will move so accurately that the 
cylinder may be run repeatedly over the forme without 
showing more than one impression. When the sheets to 
be printed are laid against stops on the “‘grippers” the 
above is sufficient to insure g ‘register ;” but in the 
machines under review the stops, or “lays,” are usually 
attached to the feed-board and are quite unconnected 
with the cylinder, so that any variation in the position of 
the cylinder, when the grippers close on the sheet, spoils 
the register. 

To prevent this occurring, these machines are fitted 
with a pushing motion which presses the cylinder back to 
a dead stop before the grippers close on the sheet, Figs. 5 
and 7. On the inner side of the brake-wheel rim is cast 
or fastened a piece A, which is fitted to fill the space 
between two movable levers B and C, so arranged that, 
when the cylinder revolves, the piece on the brake-wheel 
depresses the front lever B and passes clear over it, 
allowing the lever to rise up to its previous position. 
When the cylinder stops, the other lever C, which has 
been drawn back to allow the wheel to pass, is then 
pressed forward by a cam and lever arrangement, and 
pushes the brake-wheel and cylinder back, until the pro- 
jection on the wheel A is hard up to the front lever B. 

The sheets to be printed are laid in a pile on the front 


| part of the feed-table. They are removed by the operator 
| Singly to the back portion and laid in contact with the 

‘‘lays” at the gripper edge and one side ; this portion of 
| the table is hinged at its front edge, and the back is 
| raised by a cam and lever arrangement until the sheet is 
in contact with the gripper edge of the cylinder; when 





printing is completed. 

| In the early days of cylinder printing-machines, the 
| sheets when prin were removed by hand from the 
| cylinder and deposited in a neat pile on the delivery-table 
| with the printed side up. The boy or girl attendant 
| usually transported the sheet with a rapid movement 
| through the air, which caused it to float down on to the 
| pile upon the table. This came to be termed flying the 
sheet, and the mechanical apparatus which has now gene- 
| rally replaced the human attendant is called a ‘‘ flyer,” 
| Figs. 4and 7. A cylinder of wood, half the diameter of 
the printing cylinder and provided with grippers to alter- 
|mate with those of the latter, is placed in a convenient 
| position and geared with the printing cylinder ; cams for 
operating both sets of 4 wr are so arranged that, when 
| they are passing a plane between the axes of both cy- 
| linders, the main grippers open and the flyer —— 
| close on the sheet, fi . 6, which then is taken round the 
| small cylinder until the latter stops and the grippers are 
| opened, when the sheet is in position by two or more 
| rubber-coated rollers adjusted on a spindle to suit the 
unprinted margins of the paper. ‘These rollers apply 
sufficient pressure to retain the sheet in position and 
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compel it to move onwards when the flyer cylinder makes 
the next revolution; but, instead of the paper going round 
with the cylinder, it passes on to a series of tapes which 
are put in motion by the flyer cylinder, and at the proper 
time is lifted by the ‘‘fan,” which may be likened toa 
large oblong hand with wooden laths instead of fingers. 
This fan transfers the sheet to the pile on the delivery- 
table, turning it upside down on the way, and so deliver- 
ing it with the printed side up. To facilitate ‘“ making 
ready,” the flyer apparatus is so arranged that, by de- 
pressing alever, it may be elevated bodily to give ready 
access to the cylinder, as shown by the dotted lines in 
Fig. 4. Automatic delivery is now the rule, but auto- 
matic feeding is still the exception, and although some 
very ingenious apparatus has been tried and in some 
cases found to answer well, the great diversity of circum- 
stances under which printing machines are used, and the 
variety of papers printed, make the production of a satis- 
factory feeder at a moderate price avery difficult problem 
to solve. Considering the number of ingenious men who 
have been and are devoting attention to it, and the stimu- 
lus of stringent factory regulations, the time is probably 
not far distant when automatic feeding will be as common 
as automatic flying, and a pile of plain paper deposited 
on the feeder table will be printed and deposited in a pile 
at the other end of the machine, without being touched 
by human hands. 

The class of machine just described, with various modi- 
fications of detail, has enjoyed a great popularity among 
British printers during the last 25 years as a good all- 
round machine, but for printing illustrations or work 
with solid masses of colour, the inking is not,satisfactory. 
Although this has been remedied to some extent by double 
rolling, or — inking apparatus at both ends of the 
machine, these methods uce the speed and rate of 
production. 

(To be continued.) 








Srret Bars.—The Pressed Steel Car Company, of Pitts- 
burg, is about to erect in that city, or in close proximity 
to it, a new plant for the manufacture of steel cars whic 
will have a capacity of at least 40 cars perday. It is pro- 
bable that the site of the new works will be somewhere in 
the Monongahela Valley probably close to Homestead, 
as the greater part of the supply of plates will come from 
the Homestead Steel Works of the Carnegie Steel Com- 
pany. The plant will be considerably larger than the 
present plant of the Pressed Steel Car Company in 
Allegheny, which has a capacity of about 25 cars per day. 





the grippers close on it, the cylinder revolves and the |}, 





THE MELTING POINT OF CAST IRON.+ 
By Dr. R. MoLpenke. 


In the rapid development of the art of founding into 
a distinct division of a great branch of applied science 
one point seems to have escaped general research, not 
cause it was not recognised, but because the proper 
appliances were lacking. This is the —s of melting 
and casting temperature, a question all foundrymen deal 
with daily, and which for some branches of the art means 
either a successful cast or an utter failure. 

The question of whether silicon affects the condition of 
the carbon contents of a casting or not is coming up 
again, as it does periodically, analyses by the dozen being 
quoted to substantiate statements made on either side 
and yet we see only an occasional statement that the 
temperature conditions were as nearly the same as pos. 
sible. What proof is there of this? The writer has 
taken the temperature of a ladle of iron, which to the eye 
seemed as hot as melted steel, and yet another ladle 
full of iron of a different composition, which was dull 
red, contained the hotter metal of the two. Again, from 
the same tap differences in temperature were found 
running over 100 deg. Cent. The castings made with the 
two extremes in this case, though of the same silicon con- 
tents, differed widely in the proportion of graphite to 
combined carbon for the same thickness of section. 

No wonder we are told that the silicons do not play so 
important a part. In one of the determinations described 
later on, a piece of cast iron was placed side by side with 
some ferrocrom, both being under the same cupola condi- 
tions. The comparatively thick piece of cast iron heated 
quickly and melted before the thin piece of ferrochrom, 
though showing the melting heat of the iron, was 
thoroughly red-hot. Thus it will be seen that the eye is 
no criterion of the degrees of heat present when they get 
into the high ranges. 

Those who cast heavy work know the danger of pour- 
ing either too hot or too cold, and many are the devices 
made use of to test the heat of a ladle full of melted irun. 
Since these methods are empirical at best, how shall we 
know, at least approximately, the temperature of our melt? 
Only by a device capable of withstanding such a severe 
usage. In looking about for such an instrument the 
attention of the writer was naturally directed to the 
latest and admittedly best form of a pyrometer for 
very high temperatures, the Le Chatelier. This consists 
essentially of two pieces of wire of a slightly varying com- 
position, a heating of the junction of which produces a 
current of electricity proportioned to the degrees of heat 
applied. The amount of this current is measured by a 
suitably calibrated galvanometer, and thus we can read off 
the heat at any convenient distance rapidly, and with a 
surprising degree of accuracy. 

Unfortunately this wonderful instrument, one wire of 
which is of platinum, the other of an alloy of platinum 
and 10 per cent. of the rare metal rhodium, cannot be im- 
mersed directly in the melted iron—there would soon be 
an end to this expensive thermo-couple. The long 
porcelain tube which protects it when used in kilns is 
worse than useless in a ladle full of metal, and so, at the 
suggestion of the writer, the Pittsburg representatives, the 
Vulcan Manufacturing Company, set about to remedy 
the matter and devise some protective cover which would 
allow experiments of this kind to be carried out readily. 
The outcome, while not having the advantage as yet of an 
extended period of trial, was, nevertheless, so happy a 
solution that it is presented to-night for the first time, and 
to the Pittsburg Foundrymen’s Association, with the 
hope that much of value may be learned with it, not only 
in our daily work, but also in connection with the many 
intricate problems still before us which await solution at 
the hands of those willing to give their time and energy to 
such an exacting study. ‘ 

Fig. 1, page 325, shows a section through the instrument. 
The platinum wire will be noticed running from the ter- 
minal box through an iron pipe ending at the inner side of 
the point of the clay tip. Here is the button made by the 
fusion to the other wire of platinum and rhodium alloy 
which runs back, parallel to the platinum wire, to the 
terminal box. Both wires are covered with asbestos to 
insulate them from each other and from the iron frame, 
as well as to serve as a protection in case the tip breaks 
while in the molten iron. The interchangeable connec- 
tion holding the clay tip allows it to point out straight 
for use in small ladles or in experimenting, or it may 
come down at right angles for taking temperatures in 
large ladles full of metal. A third form, not completed 
in time for illustration purposes, has a ball and socket 
joint which allows the tip to stand out at any angle. 
‘A movable shield lined with asbestos protects the hand. ' 

Fig. 2 shows another of the styles of the pyrometer, ,e 
Fig. 3 the method of using the angular form. In the 
terminal box are placed the connections, which — 
wires of any convenient length to run through the handle 
and connect with the galvanometer. The galvancmeses 
itself is a D’Arsonval specially got up and a 
for industrial purposes. The original form, ice 4 
reflecting mirror, and capable of reading to ms . = 
degree at these high temperatures, was foun 
cumbersome and delicate for factory use. ted 

The sensitiveness of the couple, even though protectts 
by a refractory material, is such that on plunging hy 
into the melted iron the correct reading 1s a sad 
one minute and three-quarters. When properly dhe vo 
up to redness beforehand, however, this time 1s redu 
to not many seconds. . to show 

It would be beyond the scope of this paper — ut 
the many uses to which such an instrument can a 
in the steel and iron trade. On the question of anne 
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TaBLE I.—Pig Irons. 















































| | | | 
} P Com- | | 
No. | Melting] 1; | Gra- | ciicon,| Man- | Phos- | Sul- 
Point. | Garton || Phite. i ganese. | phorus. | phur. 
— agg PS 
, |Sie' | ae |. 14 | .10 | 220 | .037 
2 | 1120 | 390] .. 28 |) 1 216 | 044 
3 | 1120 | 374 | .1d | -38 16 172 | 032 
4 | 1135 3.70 |. 28 .09 -198 | .033 
5 | 1160 | 3.52 |. .58 47 .20 -200 | .036 
6 | 120 | 348] «. .36 .09 -240 | -040 
7 | 112 | 322 | .68 | 7 .09 142 | .038 
g | 1100 | 321 | .20 | «45 .18 198 | .037 
9 | 1160 | 2.28 | id 42 13 | .145 | .026 
10 | 1170 | 227 | 180 | .45 | 1.10 | 1.465 | .032 
u | 1190 | 223 | 158 | .42 16 | .415 | .045 
12 | 1190 | 1.96 | 1.90 75 63 097 | -028 
13 | 1190 | 1.93 | 1.69 | .52 -16 -760 | 036 
14 | 1190 | 1.87 | 1.85 | 56 | 46 | 713 | .027 
15 | 1190 | 184 | 1.95 -56 34 175 | .022 
ie | 1200 | 1.72 | 2.17 | 1.88 | «54 -446 | .028 
i | 1205 | 1.69 | 240 | 181 | 49 | 3.602 | -060 
13 | 1220 | 1.54 | 2.08 2.02 | .39 | .632 | .062 
19 | 1200 | 1.49 | 2.26 254 | 60 | .349 | .038 
20 | 1210 | 1.48 | 2.30 | 1.41 | 1.89 | .168 | -083 
21 | 1200 1.47 | 268 | .80 | .48 | .164 | .087 
92 | 1200 | 1.86 | 241 | 165 | .32 | .160 | .038 
93 | 1210 | 131 | 2.70 | 1.25 “76 | 4170 | .022 
a | 1210 | 1.31 | 24) | 1.69 46 | .085 | .039 
95 | 1220 | 124 | 2.68 .65 -26 | .201 | .020 
26 | 1220 | 1.23 | 270 | 1.20 .37 299 | .022 
a7 | 1220 | 112 | 266 | 113 24 .089 | .027 
93 | 1205 | .90 3.07 | 1.09 88 176 | .014 
299 | 1220 | .87 3.10 | 1.34 42 | .158 | .030 
30 | 1210 | .84 | 3.07 | 2.68 47 | 2.124 | 051 
31 | 1240 |  .88 3.26 | 1.97 59 210 | .018 
32 | 1220 | .80 | 3.22 | 1.30 .59 172 | .042 
33 | 1230 | .80 | 816 | 1.29 | ,50 -218 | .020 
34 | 1230 | .80 | 2.89 291 25 411 | .C41 
85 | 1230 | .67 3.60 | 1.32 .20 -205 | .020 
36 | 1225 | 59 | 315 | 1.50 61 094 | .032 
37 | 1220 | .47 2.84 | 2.19 65 | 1.518 | .042 
38 | 1230 | .88 | 343 | 2.44 57 422 | .048 
39 | 12:0 | 35 3.44 | 2.07 .23 .448 | .039 
40 | 120 | ..85 | 3.70 | 829 82 | .501 | .038 
41 | 1240 24 3.48 | 2.54 .30 .060 | .020 
42 | 1250 .13 3.43 2.40 .90 .082 | .032 
Softeners, Ferro-Silicons, and Silico-Spigel. 
43 | 1200 3.3 37 | 12.80 | 16.98 —- | — 
44 | 1120 | 1.82 47 | 12.01 1.38 — | 
45 | 1145 2.17 -72 | 10.96 134), — 
46 | 1185 1.85 1.60 9.40 | .32 — 
47-1175 1.57 1.36 8.93 | .39 _ —_ 
ej aon | 197 1.89 4.96 39 | — 
TABLE IT.—Cast Irons. 
td | | 
a4 | 
a a ee Fa 13] = R 
o) we] 8 2 a giels émarks, 
deige/ 2/8 |S/8/2 
SSi/ES| es |S leleila 
Zia |o- | & a ia l|h la 
deg. 
Ct. | | 
49 1095; 4.67 | .03 | .57 .22!.266|.044|Cast into chill roll (Mr. 
| | | | West). 
501090} 4.20 | .20 | .63 | 33| .254] 040 Ditto. 
511100; 4.08 | .. | .89{ .06).287).040/Cast into dry sand. 
62/1095| 3.90 | .16 | .75 | .66).240).080/Cast into chill roll (Mr. 
| | | | | West). 
53,1110) 3.62 | -72 | .14).193).026|Cast into dry sand. 
64/1110) 3.48 | .47 | .09/.190].032 Ditto. 
551120) 3.40 | .. | 42) .07/.196].029 Ditto 
561190) 1.63 | 2.27 | 1.46) .50).092!.032 Ditto 
67 1210) 1.60 | 3.16 59 | .25 271) 048 oy sand rolls 
| | r. West). 
581230, 1.57 | 2.90 | .66) .31 .237/.040 ne 49 in al rolls 
3 | (Mr. West). 
59 1225) 1.22 | 2.66 | 1.69 .47)|.274|.037|Cast into dry sand. 
60/1230) 1.20 | 2.¢ -75 | .66 .246).030)No. 51 in sand rolls 
| | Mr. West). 
611240) .17 | 357 | 2.09| .43 .272| 042 Cast into green sand. 
621140) 1.95 | 1.28 | 11.64 | .98, .. | .. |Remelted ferro-silicon, 
| No. 5, cast into chill 
pe | | roll (Mr. West). 
63 1140) 1.81 | 1.36 | 11.70 1.0: ! Remelted ferro-silicon, 
No. 5, cast into sand 


| 





roll (Mr. West). 





TasLe III.—The Melting Points of the same Irons Cast 
into Sand and into Chills, as made by Mr. West. 








Number, Gembined 
57 1.60 3.16 
49 4.67 .03 
58 1.57 2.90 
50 4,20 20 
60 1.20 2.90 
52 3.90 .16 
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TaBLE IV.—Allows and Steel. 
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| te gfi¢ : 
» | 8 : ~ a ee | 
| 3 i= a ‘Ss ey 
2 = | 218 & g | & | Remarks, 
s 3 = 3s | 
Zia™| 8/18) | 6 | 6 
ldg. C. | 
CoE OT BE a es a A Steel. 
¢5 | 1290 | 1.32 29 1.27) 34) | 621 ” 
66 | 1259! .. ., « | .. | 89.02! Ferro-tungsten. 
67 | 1225 is ats oo | a 11.84 | ” 
68 | 1235 | 5.02 |1.65 81.40 a | Ferro-manganese. 
69 | 1210 | 6.48] .14 44.59 Sa | ” 
70 | 1815 | 6.80 62.70 | Ferro-chromium, 
71 | 1220 | 6.40 19.20 | | ” 
72 | 1240 | 1.20 19.10 Pea ” 
73 | 1195 | 1.40 5.40 * » 
side of the question. This is the consideration we have 


to deal with daily in cupola and furnace. 

The material experimented with was gathered for 
several years, some of it being furnished by Mr. Joseph 
Seaman, Mr. Thomas D. West, and Mr. J. E. McDonald, 
members of this Association, and the especially interest- 
ing alloys by Mr. R. McDonald, of the Crescent Steel 
Company. 

There were 48 pig irons, embracing both foundry and 
Bessemer brands, as well as softeners, made with coke 
and with charcoal, both cold and warm blast. In addi- 
tion to these pieces there were eight of the sand and 
chill rolls made by Mr. West in his recent experiments. 
Two steels and nine alloys of chromium, tungsten and 
manganese with iron, complete the list of 73 specimens. 

The melting was done in an assay furnace converted 
for the time into a cupola. Figs. 4 and 5 give views of 
it while in full operation. A jet of steam entering the 
stack in the side near the top induced the blast, the air 
being drawn in all around the bottom. In this form it is 
really the ‘‘ Herberz” cupola of European fame, and 
excellent for small diameters. A hole was broken into 
the wall just below the charging door, which must be kept 
closed when not used. This hole allows the introduction 
of the pieces of pig iron. &c. After heaping up enough 
coke to last some time, the piece of pig iron (of full sec- 
tion and about 5 in. long) was driven into the bed, sur- 
rounded by incandescent coke, and the opening closed 
with a tile. After it was red hot the tile was removed, 
the pyrometer inserted and pushed against the centre of 
the pig, where the borings were taken fcr the analysis. 
The temperature as registered by the pyrometer rose 
rapidly, then more slowly, remaining stationary while the 
iron melted slowly. Then as the point finally became 
uncovered the temperature jumped up, going above 
2600 deg. Fahr. In this way the results noted in the 
Tables annexed were obtained. 

It took much patience, a loss of a few samples, and 
a number of broken tips to accomplish all this, but on 
the whole the results given are as good as could be got 
under the conditions prevailing. The coke burning up 
would let the iron a a little, and a failure to en, Bt 
the 2 hg my to suit (the opening being closed by a piece 
of sheet iron to prevent undue cooling by air drawn in) 
meant a break in the tip, which, while not affecting the 
results, caused subsequent delay and trouble. 

The following general observations were made: The 
white irons hold their shape, the iron running from the 
sides and bottom freely, leaving smooth surfaces. The 
grey irons became soft, dropped in lumps, leaving a ragged 
surface. Ferro-manganese samples became soft and mushy, 
exhibiting a consistency of putty before finally running 
down, while ferro-tungsten behaved most — As 
it melted it acted like white iron, but instead of chilling 
quickly it ran through the coke, coming down the spout 
in thin streams like white hot quicksilver, only setting 
after collecting in a pool in the pan of sand. 

The cupola was fiuxed heavily with fluor spar to take 
care of the ash, for it was a case of a furnace full of in- 
candescent coke and only one piece of iron in it. The 
annexed Tables give the results. 

The Tables of the pig and cast irons have been arranged 
according to their combined carbon contents, for it is 
evident that with few exceptions the melting points 
rise as the combined carbon goes down, this being the 
case, independent of the amount of graphite present. One 
could hardly expect ape J else for that matter, grey 
cast iron being really a steel with a lot of mechanically 
mixed graphite, and white iron a combination of carbon 
with iron. Alloys melt at a lower temperature than any 
of their constituents, and so also white iron, really an 
alloy of carbon, or some carbides of iron, with iron, should 
melt sooner than the purer iron in the grey nee 

The fact, however, that steel melts ata much higher 
temperature than the greyest of irons in the Table, 
shows that there are other considerations not to be over- 
looked in studying the molecular physics of cast iron. 
The principal reason for this lowering of temperature 
sed solution of the graphite in the iron before 
actual melting takes place. To what extent this occurs 
and under woes circumstances is not known, but may 
account for the difference in the melting points of steel 
and grey iron. 2 

Again, in melting steel in the cupola commercially, an 
absorption of carbon from the fuel takes place, the melt- 
ing point is doubtless lowered a little, and the results ob- 
tained are tangible even though care must be taken to get 
the whole of the charge down before pouring. In the air 
furnace the steel absorbs carbon by contact with the pig 
iron charged and melts off, the wasting of bape. os iron 
or steel poking bars used for rabbling giving evidence of 
this occurrence. 

The writer is rages Bets to see the full corrobo- 
ration of Mr. West’s elaborate experiments with the melt- 


ing of white and grey irons. The contrast is remarkably 
sharp, and on the whole it shows us that science and prac- 
tice go hand in hand admirably, no matter what the field 
may be. Whatever theories may develop regarding the 
melting of iron, whatever the effect of high or low phos- 
phorus, silicon, manganese, and sulphur may be shown 
to be on the melting point of an iron eventual 7 pre- 
sent series of irons not being well enough adapted for this 

hase of the question) the results here given are, it is 
Con of sufficient value to stimulate further research of 
practical value to the founders of cast iron. 





AMERICAN CANALS.—The Dismal Swamp Canal, which 
connects Chesapeake Bay with Albemarle Sound, is 
shortly to be reopened for navigation. It extends from 
Deep Creek, Virginia, to South Mills, North Carolina, a 
distance of 22 miles. The canal will form an important 
link in a chain of inland waterways extending along the 
Atlantic coast from New York to Florida. 





Coat AT Hamspurc.—English coal was imported into 
Hamburg in January to the extent of 155,288 tons, as 
compared with 119,905 tons in January, 1898. The im- 
ports of Westphalian coal into Hamburg in January were 
132,744 tons, as compared with 115,144 tons. The aggre- 
gate imports in January were, accordingly, 288,032 tons, 
as compared with 235,049 tons in January, 1898, It will 
be seen that the imports of English coal into Hamburg in 
oe increased more rapidly than those of Westpha- 

ian coal. 





THE INSTITUTION OF JUNIOR ENGINEERS.—At a meet- 
ing of this Institution, held at the Westminster Palace 
Hotel, on March 3, the chairman, Mr. Basil Joy, presid- 
ing, a or on Rca cons ig Batteries and their 
Possibilities” was read by Mr. W. R. Cooper, B.Sc., 
M.A., M. Inst. J.E. There was a large attendance. The 
saving which might be effected in the cost of production 
of electrical energy by the use of a carbon-consuming 
battery was first discussed. The absolute mean efficiency 


of a steam plant, generating electrical nd for general 
supply purposes, might be taken as low as r cent. as 
dedu from experiments by the late Mr. Willans, 


whereas the corresponding figure for a battery working 
under the same conditions was about 73 percent. Assum- 
ing that a Board of Trade unit could be generated and 
distributed by the combustion of 10 Ib. of coal, and that 
the cost per unit was 3.3d. with coal at 20s. per ton, then 
the efficiency of a battery rendered it possible to effect a 
saving of 30 per cent. of the cost per unit, provided that 
coke could be voltaically oxidised to CO,, and that the 
electrolyte and the plate opposed to the carbon did not 
introduce additional expense. The cost of renewing the 
electrolyte and negative plates, however, might counter- 
act the gain due to efficiency. It was also necessary to 
remember that the cost per unit depended upon mainten- 
ance, and that the price at which electrical energy could be 
supplied depended upon capital expenditure. For the 
consumer to derive much benefit from a carbon-consuming 
battery a reduction in the capital expenditure, as well as 
in the coal bill, must be effected. e author next con- 
sidered the various difficulties in attempting to solve the 
problem of the direct production of electricity from 
carbon ; they were due to (1) the insoluble nature of 
carbon, (2) the scarcity of electrolytes among carbon com- 
pounds, (3) the inability of carbon to act as an ion in 
such organic compounds as are electrolytes, (4) the elec- 
tronegative character of carbon. In the place of the oxida- 
tion of carbon, that of CO might be attempted ; but the pos- 
sible electromotive force from such a reaction was lower 
than that theoretically obtainable from the oxidation of 
carbon. There was also a difficulty in finding electro- 
lytes in which CO acted anion. Suggestions for various 
forms of carbon-consuming cells were then reviewed. 
Grove’s ordinary gas cell, in which the hydrogen 
may replaced by CO, was of no commercial 
value, because the current obtainable appears to de- 
pend upon the rate of occlusion of the gases by the 
platinum. The cell brought out by Borchers with a 
view to the utilisation of CO had not proved successful ; 
the electromotive force was, in fact, not due to the oxida- 
tion of CO, but to the solution of the copper, which is 
used as one of the plates. The problem h m attacked 
by Reed in a manner which was suggestive, but without 
much practical result ; this investigator aimed at a cell 
having indestructible electrodes, and an electrolyte by 
means of which the carbon was oxidised, but which was 
regenerated by the action of the cell itself. The indirect 

roduction of electrical energy from carbon by the use of 

2S and SO, was ingenious, but no practical outcome 
could be obtained by the interaction of two liquids, 
because true voltaic action does not take place in that 
way. The utilisation of free carbon, combined with 
electrolytic solutions, had been attempted by Case and 
by Coehn. The Jacques cell was an example of one in 
which a fused eleoubctyte was employed. Owing to the 
many defects which*are inherent in this form of cell, its 
efficiency was low; it also appeared extremely doubtful 
whether the electrical energy obtained was due to the 
voltaic consumption of carbon at all. Another cell of the 
same class was Blumenberg’s, in which the same objec- 
tionable features were so be found as in the case of the 
Some interesting experiments were 
successfully shown, in illustration of the paper, and in 
the discussion which ensued Mr. H. B. Varley, Mr. 
W. B. Clarke, Mr. R. F. Krall, Mr. C. Lean, and Mr. 
A. W. Marshall took part. A vote of thanks having 
been accorded the author, the proceedings concluded 
with the announcement of the ensuing visit on the 25th 
inst. to the Testing Station of the British Fire Preven- 
tion Committee, and meeting on April 14, when a per 
on ‘‘ Piles and Pile-Driving ” would be read by Mr. H. C, 


Jacques cell. 





Reid, M. Inst. J.E., of Chatham. 
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CHILLED ROLLS, AND WHY THEY 
BREAK.* 
By Mr. E. D. Nicuo.son. 
(Concluded from page 298.) 

I PRESUME it will be admitted that cold rolls do not 
break so suddenly or apparently in such mysterious ways 
as hot rolls do; therefore, heat is the factor which lets 
loose the forces which have such immense power. When 
making large grain rolls it is customary to melt down old 
chilled rolls. A few minutes after these are charged into 
a hot furnace they invariably fly in pieces, sometimes in 
four or five, or even more. Commonly the rupture is 
transverse, but it is not at all unusual for them to split 
up in a longitudinal direction ; a sharp report is heard 
and you find two or more pieces instead of one. What is 
the cause of it? There is no mechanical strain at work, 
and when we consider that the tensional strain at only 
8 tons per square inch to pull asunder, say a 24-in. dia- 
meter roll, will be 452.3 x 8 = 3618.4 tons, the force that 
is capable of doing such a tremendous amount of work 
must be great, and as heat is the only thing in the fur- 
nace likely to have any influence on the metal, it may be 
well to consider its expansive action. 

We can easily imagine that if the roll must expand on 
the side that the flame strikes, this side must be expand- 
ing at a greater rate than the other, which cannot absorb 
heat because it is not there. If one portion is travelling 
faster than the other, it is a physical impossibility for 
them both to occupy the same relative positions to each 
other, consequently they part. In melting down old 
rolls it is of no moment; but when this gigantic force 
exerts itself upon new chilled rolls, the result, although 
it may be a splendid example of the power of heat, 1s, 
from a financial point of view, anything but satisfactory. 
The actual operation in the case of a roll at work is 
slightly different to that of the old roll in the furnace. 
The roll at work will have the whole of the outside of the 
body at one temperature, due allowance of course being 
made for the extra radiation from the ends. At first 
sight it may appear that all is well. 

olls break at most unaccountable times, not always at 
the actual time the strain responsible for the disaster has 
been put upon them, but, as I think most rollmakers and 
users will agree, the time the majority of chilled rolls 
break is at three periods: When they are got up for work 
on Monday morning, when they are let down at the end 
of the week, and at night time. 

I will endeavour to at least show some reason why rolls 
prefer the two first-named periods for self-execution, but 
the latter one I am at a loss over. Will some user kindly 
help me? 

When a roll is being got up for work, or in other words, 
thoroughly heated to say 500 deg. Fahr. the heat must all 
pass through the outside ; if the outer portion is heated at 
too quick a rate what is to be expected? The heated out- 
side portion is travelling faster than the cooler central 
one, and it is futile to expect that they should hang to- 

ether. 

When rolls are being loosed down, or cooled, the reverse 
is the case ; the outer portion is cooling and contracting 
at a greater rate than the central core, and if it is not 
done very slowly rupture is the only result that can be 
anticipated. The outer skin is of most brittle nature— 
to do its work properly it must be—and this outer por- 
tion is in tension, the heated centre being in compres- 
sion, if the rate of cooling is too rapid, compression will 
soon get the upper hand, it is only eimenatie to think 
so, and the outer skin is cracked, I know my friends in 
the mills will say, ‘‘ But they are loosed down slowly.” 
Do they throughly grasp the amount of heat contained 
in a roll? I amafraid not. Geta coal fire, not too hot 
to be dangerous, and see how long it will take to 
thoroughly heat up a roll, say 4 ft. by 24 in. indiameter 
to 500 deg. Fahr. I have had at different times to heat 
up ends of grain rolls to burn on new wobblers, or some- 
times a neck, and it has often been a great puzzle to me 
where the heat goes to. 

Mr. Winder’s diagram of a roll 3 ft. 6 in. by 244 in. in 
diameter gives the temperature of body when work ceased 
at 500 deg. Fahr.; 24 hours later this had only fallen to 
100 deg. Fahr., or 400 deg. in 24 hours. I am afraid as 
a general rule rolls are got , and down through 400 
deg, at a much faster rate. asty loosing down of rolls 
is, in my opinion, one of the most frequent causes of 
the failure of chilled rolls, and the roll only wants a 
little heat on re-starting to bring the whole matter to 
a head, in other words, to complete the fracture. We 
have been told that chilled rolls break before even 
passing iron through them. Now, rolls will not break if 
anyone looks at them savagely; 1f anyone thinks so I 
should advise them to try and break a roll, new or old, 
with a ball and legs. He will get tired of winding before 
he gets through with the breaking of the roll. 

As a small practical illustration of what I mean, get a 
stick of sulphur about 6 in. or 8 in. long, let it be fairl 
cool, say 40 to 50 deg. Fahr., grasp it gently by the eo 
which should be dry and as warm as can be made without 
discomfort. Ina very short time the sulphur will give 
audible evidence of its fracture, and on examining it the 
surface will be found cracked, in most cases the stick will 
be completely broken in two or more pieces. To reverse 
the experiment, warm up very slowly a stick, taking care 
that it does not fracture ; when it is about 90 deg. or over, 
place on a cold stone or in cold water, and es will nearly 
always find the stick fractured. The sulphur breaks be- 
cause of the unequal expansion ; it is such a bad conductor 
that the inside does not get sufficiently heated to enable 
it to travel as fast as the outside, or the reverse, according 
to which way the experiment is tried. 





~* Paper read | before the South Staffordshire Institute 
of Iron and Steel Works’ Managers. 





Boilers are frequently damped down from Saturday to 
Monday ; ay at pg thy furnaces, &c., are kept going to 
save a little fuel; why cannot rolls be kept warm, thus 
geet save a valuable tool? 

‘*Rolls frequently have their necks twisted off.” That 
is the usual mode of expression ; but is it correct,? Unless 
there is an evident defect we rarely, if ever, hear of a 
wobbler being twisted clean off. Then why should the 
point of fracture usually commence in the angle of the 
neck, where the neck is larger and should be stronger ? 
If the heat of the body is ane Seer up, and even in- 
creased, is the neck allowed to become hotter or expand 
in the same ratio? We know that it is not so. Yet 
cast iron is blamed because it cannot go two ways at the 
same time. Sometimes, probably, the neck does get too 
hot, but I am inclined to think that the failures in the 
necks of rolls arise principally from sudden cooling or 
from being kept too cool, and thus enormous strains are 
set up between the body and the neck. Itis an awkward 
job to keep the necks at a right temperature, but would 
it not be better to do so than risk the destruction of the 
roll? To prevent brasses aoe, let larger ie 
surfaces, and, if necessary, larger housings be used. If 
we could only see before us the money value of rolls 
sacrificed because oe or longer necks could not be got 
in the housings of old trains, we should go home to-night 
sadder and wiser men. 

Some rolls break because they are used too soon after 
their being cast; they are pulled out of the mould too 
soon, and put to work too soon ; that is because roll users 
will not order until they are compelled to, and sometimes 
even have their mills standing before the roll can come 
in from the foundry. 

It cannot be too clearly understood that it is impossible 

to make such a casting as a chilled roll without internal 
strain, considering the different characteristics of its con- 
stituents. A few years ago I had occasion to put on the 
lathe and prove some rolls which had been cast as much 
as tenor twelve years ago, and which had never worked. 
I was very much struck by the fine grey appearance of 
the backs or the grey portion at the back of the chill, 
and I wondered why new rolls did not show the same. 
_ It is well known in cold-blast furnace yards that high 
iron improves by keeping, and that iron which, perhaps, 
was stacked for, say, No. 6, some 10, 15, or even 20 
years before ultimately finds its way into the market as 
a good No. 5 or evena No. 4. A short time ago an old 
roll turner of high repute told me, in conversation about 
the tendency of high cold-blast irons to become greyer 
with age, that in his early days a forge roll, which had 
been cast of cold-blast iron, on being put on the lathe, 
proved to be nearly white and too hard to turn; it was 
put on one side. Years afterwards the then manager of 
the works asked what the roll was. He was told that it 
had been put aside years before as being too high and 
hard. He decided to have it put on the lathe, and if bad 
it was to be sent to the furnace. . It turned out then, 
although very high, too good to be condemned, it was 
turned, put to work, and did good service. I give this 
fact for what it is worth. My informant is alive and 
well and can, I feel sure, substantiate his statement. 

I am not prepared to say that chilled rolls will become 

rain rolls with lapse of time, but it is more than pro- 

ble that the continued expansion and contraction 
between day and night, hot and cold weather, has a ten- 
dency to ameliorate the original strain, and in all likeli- 
hood to cause some combined carbon to change to 
graphitic, and thus cause the roll to be tougher and 
greyer. The old system of keeping rolls in stock was, I 
am inclined to think, a better one than the practice now 
in vogue, though whether it was done for a purpose, or 
the financial difficulty was then not so pressing, I am not 
prepared to say. 

Rolls break because mills are under-sized, or were 
never designed in the first place to do the work now 
placed upon them, housings are worn, chocks are loose, 
and have to be lined or packed up. These are difficulties 
which are incident to all old plants; but it is to be 
regretted that proprietors do not, when putting down 
new trains, always realise the importance of having all 
housings, chocks, bedplates, &c., truly planed and fitted. 
If one was to suggest that the engine was quite good 
— if fitted together in the slipshod manner the mill 
usually is, they would be horrified. Efficiency is sacrificed 
every day because the first cost looks alarming, but the 
extra first cost is a mere bagatelle to the su uent 
failures and loss caused by cheap, rough fitting. me 
of my critics will, no doubt, say that the fault of this lies 
with the builder of the mill; but it must be borne in 
mind that the builder is tied down to a certain sum. If 
purchasers will only pay the price there are plenty of 
good engineers and ironfounders willing and ready to 
turn their work out a credit to themselves and their 
patrons, but their efforts must be recognised. 

Continental firms, I regret to say, are certainly in ad- 
vance of ourselves in this respect. Why should it be so? 

Great stress (and rightly so) is laid upon the fact that 
at the present day rolls break more often than in former 
years, beoanse they are harder worked. This, I con- 
sider, is properly a question of excessive heat, which I 
have already touched upon. If a roll could be kept (for 
rolls) at a comparatively low temperature and yet pass 
work through quickly, this trouble would doubtless dis- 
appear. We have had designs of rolls that we are told 
can be kept cool ; but will any roller say they are practi- 
cable? From an ironfounder’s point of view, I say they 
are not. Le of life in a roll should be properly méa- 
sured by the class and amount of work done, not by time. 

Bad turning is frequently debited with_the cause of 
the failure of the roll. This, at any rate, is a thing which 
can be proved before the roll is put to work, and the blame, 
if any, laid upon the right shoulders. A roll turned week 
after week in the housings is not altogether the same thing. 





Necks wear, and should they wear oval as most journals do, 
body will be likewise, use it is simply an enlarged 
copy of the neck. When fracture is caused by this, it 
is not the roll’s fault or its maker’s either. 

In connection with the b of chilled rolls, there 
is a point well worthy of consideration by some of our 
scientific members; that is, whether thermo-electric 
energy may not in some way have a strong influence 
upon the life of a roll. We seein various thermo-electric 
piles or batteries heat transformed into electric ene: 
through the medium of good and bad conductors. In the 
roll we have similar constituents, but not in any order cr 
system. The body of the roll is heated, and the necks 
are cooled, the heat travels to the cool portion as well as 
it can, but it causes a strain or meanal Shienoe. 

Generally s ing, heat conductors are good 
electrical conductors, and although it may appear far. 
fetched at the moment, I believe that the roll of the 
future will not be a built-up roll, but one cast with good 
heat-conducting metals in its interior in such a form as 
will conduct heat from the outside to the inside, or the 
reverse, in the least possible time, and thus prevent 
unequal tension; but the practical difficulties in the 
foundry are very great. 

Casting experimental chilled rolls is a very expensive 
a ; therefore, improvement will come but 

owly. 

I quite believe that roll users are as anxious as makers 
to help to improve matters ; therefore, let them consis. 
tently and regularly analyse the whole of their rolls for 
a good period, taking care that the drillings are always 
from the same position on the roll. The bottom neck 
or wobbler I would mugeest. If taken from the interior 
of the roll or top end, the drillings may contain a portion 
of the feed iron, and the analyses would lead to erroneous 
conclusions. Let them compare those that have done 
good work with those that have not. If there is any- 
thing wrong with the composition of the iron they will 
at least detect a difference in the analyses. Let them 
be more open with the rollmaker. When they get an 
extra good roll give him its number or other distinctive 
feature, and say what it has done. I have no need to 
say anything about those that fail, as the maker is 
always informed about them, so in common fairness he 
should have the whole of the tale. As the varying tem- 
peratures of blast-furnaces, &c., are now ascertained with 
the aid of the Roberts-Austen thermo-couple, why 
should it not be possible to take those of a chilled roll? 
If a true diagram of the range of temperature for three 
months was taken I feel sure that it would reveal such 
unequal or varying lines, such sharp corners, that mill 
managers and proprietors would make at once every 
effort to keep their rolls at one mean temperature, from 
the moment they were put to work until Ror were worn 
out, with advantage to themselves both mentally and 
economically. 

In conclusion, I cannot but feel that I have very feebly 
handled my subject. With a diagram of change of tem- 
peratures, the actual conductivity, rate of radiation, 
coefficients of expansion, and tensional strengths being 
known, I believe it will ultimately be shown mathe- 
matically that rolls, as now worked, are subjected to 
strains which account for their collapse, and the result 
will be a more humane treatment of such a high-strun 
tool as a chilled roll, and the saving of a great deal o 
loss and worry to the maker and user. If my humble 
comments will assist in reaching this desirable end it 
will insure me much gratification. 








Coat IN Spain.—The imports of coal into Spain last 
year were 1,215,554 tons, as compared with 1,640,029 tons 
in 1897, and 1,447,345 tons in 1896. The exports of coal 
from Spain last year were 2772 tons, as compared with 
2535 tons in 1897 and 4296 tons in 1896. 


ENGINEERING AT LEEDS.—The English De Laval Steam 
Turbine Company, Limited, which has been regis 
tered with a nominal capital of 100,000/., is about to 
erect works in Arkwright-street, Armley-road, 8. 
The block of buildings to be first erected will cover an 
area of 450 square yards. The speciality to which the 
company will devote itself is the invention of Mr. De Laval, 
a Swedish engineer. 





GATESHEAD. — The Chester-le-Street Rural District 
Council have approved of the scheme of main sewerage 
for Chow Dene, Allerdene, Team Colliery, and Wreken- 
ton prepared by Messrs. D. Balfour and Son, of New- 
castle-on-Tyne and London. It has been arranged to 
intercept the whole of the sewage from the above places, 
as well as a portion of the borough sewage at present dis- 
charging into the rural district sewer, and carry it into 
the western outfall sewer of the Gateshead Corporation. 
Application is now being made to the Local Government 
Board for sanction to a loan for carrying out the work. 





AmerIcAN Pic Iron.—The output of pig iron in ~ 
United States last year was 11,773,934 tons, as compa 
with 9,652,680 tons in 1897, showing an increase : 
2,121,254 tons, or nearly 22 per cent. The output mn = 
first half of last year was 5,869,703 tons, as compa 
with 4,403,476 tons, and in the second half of last i 
5,904,231 tons, as compared with 5,249,204 tons. he 
largest production last year was effected in Pennsylvania, 
5,587,832 tons. The output of Alabama last year was 
1,033,776 tons ; of Ohio, 1,986,358 tons ; and of _— 
1,366,898 tons. The production of Bessemer pig ame 
year was 7,337,384 tons, as compared with 5,795,584 t 
in 1897. The number of furnaces in blast in the 
States at the close of 1898 was 202, their shi 
weekly productive capacity being 247,500 tons, or & 
rate of 12,870,000 tons per annum. 
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“ EERING” ILLUSTRATED PATENT 
— RECORD. 


Comerep BY W. LLOYD WISE. 


STRACTS OF RECENT PUBLISHED SPECIFICATIONS 
sELBIEED AB ONDER THE ACTS 1883-1888. 


iews given in the Specification Drawings is stated 


v 5 4 > bs 
The number of where none are mentioned, the Specification is 


in each = i 
illustrated. 3 

ee ieemtione are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 

uniform price of 8d. 

me “iate of the advertisement of the Dp of a np 

Speci, tion is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the accept of a complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


D. Belcher, and Richmond and Chandler, 
Liatted, Seed Drilling Machines. [2 Figs.) March 4, 
1898,—This invention relates to seed-drilling machines and consists 
of a combination and arrangement of parts by which the operator 
can at will cause the distribution of seed to instantly and entirely 
cease by simply depressing or otherwise actuating a spring lever 
placed on one handle of the drill. To effect this the seed-delivery 
spout is mounted on pivots so that it may be swivelled into or out 


" Jot, 














of the working position in which it is normally held by a spring 
lever so as to allow of the free passage down it of seed from the 
hopper. The delivery spout is made so that when the sprin 

lever is actuated the discharge aperture in the hopper or se 

receptacle is entirely closed by the spout and will remain closed 
until the spring lever is released, when the spout at once auto- 
matically resumes the working position in which it remains until 
the spring lever is again actuated. (Accepted February 15, 1899.) 


ELECTRICAL APPARATUS, 


7058, W. R. Underhill, Milton, Staffordshire, and 
P. W. Northey, London. Preventing Corrosion of 
Electric Battery Connections. [1 Fig.) March 23, 1898. 
~The object of this invention is to provide a means of prevent- 
ing the corrosion which takes place on the connectors of electric 
batteries. The exposed surfaces of the connectors are covered by 





caps (of lead antimony alloy or other suitable material), which are 
screwed upon and over the ends of the projecting connecting bolts 
80 as completely to enclose them in asealed chamber. These ca 
are formed of a material of sufficient hardness to allow them to 
po god a edges securely into the lugs. (Accepted Feb- 


By J. N. Sherrin, London. Storage Batteries. 
e ‘g8.] January 29, 1898.—In Patent 16,516, 1896, is described 
ane secondary battery electrode in which a strip of ebonite 
h an springy electricity non-conducting material is wound 
int Y round a conductor core, the active material being placed 

interstices between the windings of the helical strip and 


Fig.3. 
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flush with the outside th i ip bei 
ereof, the helical strip being free to ex- 
pand and contract with expansion and contraction F the active 
the ccording to the present invention, in one construction 
—_ - _ is of electricity-conducting substance, and a 
signs and constructions of electrode employing 


19,424. W. Nernst, Gottingen, Germany. Electric 
Incandescence Lamps. [1 Fig.] August 23, 1897.—The object 
of this invention is to form the conductor of an incandescence 
electric lamp of some substance more suitable for the purpose 
than carbon which freely absorbs the ultra red rays when in 
the normal state and consequently readily emits them when 
heated, and this to such an extent that only a relatively small 
——— of the energy spent in such heating is emitted as 
ight. In place of carbon the inventor uses an electrolytic con- 
ductor of metallic oxide which preferentially emits rays of short 
wave length, 7.¢., light, and cites the action of the incandescence 
gas mantle as an exampie of the successful application of such 
substances to the purpose. These substances having already been 
used to coat the ordinary filaments of incandescence lamps this 
invention differs therefrom in that the oxide is employed with- 
out any permanently attached electric conductor to serve for 
its heating, the inventor taking advantage of the fact that such 
oxides, though acting as insulators at ordinary temperature, serve 
to conduct electricity electrolytically when they areheated. It is 
stated that the efficiency of such conductors as light emitters is 
greater than that of the electric arc and that higher potentials 
may be employed with lamps of this type than in lamps provided 
with carbon filaments. Magnesia and zirconia are used in the 
construction of the light-emitting electrolytic conductors, which 
when light is desired are first heated by means of an externally 
applied source of heat such, for instance, as « Bunsen gas flame. 
In some cases the inventor causes the gas flame to be maintained 
so that convection losses from the conductor may be minimised 
by reason of its being surrounded by an atmosphere already 
highly heated. 

23,470. W. Nernst, Go en, Germany. Electric 
Incandescence Lamps. [3 Figs.) October 12, 1897.—This 
invention is for the object of providing an electrically operated 
automatic device which will initially heat electrolytic incandes- 
cence substances to the temperature at which they become 
conductors of electricity, so that they may be used as a means 
of producing electric light. Magnesia, zirconia, or calcia is used 
as the light-emitting incandescence conductor, surrounding or in 
proximity to which is arranged a coil of refractory, high-resist- 
ance, electricity-conducting material (such, for instance, as 
platinum wire) that will become highly heated by the passage of 
an electric current through it, the coil being combined with an 
envelope of refractory materia which is a bad conductor of heat. 
The coil and —- may either be arranged so as to perma- 
nently surround the incandescence conductor a which case the 
refractory envelope is made of glass, so as to allow of the passage 
through it of the light emitted by the incandescent body), or they 
may be arranged in the form of a dome above the said incandes- 
cence conductor, which is then situated in the focus of the said 
dome; in this latter case, when the coil is heated by the 
passage of a current, the heat is reflected on to or upon 
the electrolytic conductor, and serves to raise its tempera- 
ture to the required degree. When theincandescence electric con- 
ductor is surrounded by the coil, as first described, the parts 
may be arranged so that when the conductor has become suffi- 
ciently heated to conduct electricity, it and the surrounding coil 
are separated from each other automatically so that the coil and 
envelope will not impede the transmission of light, and this may 
be effected by means of some convenient electro-magnetic or 
other device which is energised by the current passing through 
the lighting conductor, and which may be employed to interrupt 
the circuit of the heating coil, and also presumably to act as a 
current-regulating resistance or as a choking coil, in the circuit 
of the said lighting conductor. 


6135. W. Nernst, Gottingen, Ge . Electric 
Incandescence Lamps. March 12, 1898.—This invention 
relates to the composition of light-emitting electrolytic conductors. 
The inventor finds that the unmixed oxides of either magnesium, 
beryllium, thorium, or yttrium are of very high resistance, but 
that if two of such bodies be mixed together with or without the 
addition of certain other substances, their ability to conduct 
electricity is greatly increased. The resistance of pure magnesia 
was found to be very high, but the addition thereto of a small 
quantity of calcium chloride or of boric or tungstic acid proved 
sufficient to lower the resistance so materially that the body 
might be incandesced at a potential difference of 100 volts 
after a preliminary heating by the flame of a match. To obtain 
durability, it is necessary to use the metallic oxides only, and the 
inventor prefers a conductor consisting of zirconia 95 per cent., 
and yttria 5 per cent., or thoria 80 per cent. and yttria 20 per 
cent., or thoria 94.7 per cent., zirconia 3 per cent., yttria 3 per 
cent., and ceria .3 per cent. Other metallic oxides may also be 
used. (Accepted February 15, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


13,255. W. L. Voelker, Elizabeth, N.J., U.S.A. 
Manufact Incandescence Mantles. June 16, 
1896.—The object of this invention is to ‘‘ bake” mantles in such 
a manner as to procure uniform results with respect to their 
shrinkage and tenacity. The mantle is dried sufficiently to stand 
without collapsing, and is then plunged {nto an atmosphere 
which is heated to a very high temperature (3500 deg. Fahr. to 
4000 deg. Fahr.), in which it will be baked without perceptible 
distortion of its form. The temperature at which the mantle is 
baked should be higher than that at which it will be used in 
lighting, for the purpose of preventing the Bunsen flame from 
exerting any abnormally destructive action upon it. -Mantles are 
.laced in batches within the oven of a gas furnace, such as is 
used for melting F spa rye and the ‘‘ heated atmosphere then 
comes on the hoods with a pressure that resembles in its effects 
the pressure of an enveloping mould or die.” The patent has 
one claim as follows: ‘‘The process hereinbefore described of 
manufacturing hoods or mantles for incandescent gas lights, 
consisting in partially — the hood or mantle, and then intro- 
ducing it into a furnace and there exposing it at once to a tem- 
perature higher than that to which the hood or mantle will be 
exposed when in use over a gas flame, whereby the hot air of the 
furnace acts as a die on the hood or mantle, and the same bakes 
before it can distort.” The inventor does not state by what 
means he obtains a temperature ‘‘ higher than that to which the 
mantie is exposed when in use over a gas flame.” 


13,256. W. L. Voelker, Elizabeth,. N.J., U.S.A. 
Incandescence Mantles. June 16, 1896.—This invention 
relates to the construction of braided mantles for incandescence 
gas lighting. The incandescing material of which the core of the 
filament is composed is wrapped with combustible fibrous 
material, and is afterwards passed through the braiding machine 
to be woven into mantles. Advantages stated to be obtained 
are the protection of the filament during the weaving process 
and the production of a mantle in which the filaments are not 
united one to another, “‘ each being free to expand and contract 
a exerting strain on the other filaments or being strained 

y them.’ 


17,194. W. L. Voelker, Elizabeth, N.J., U.S.A. 
Materials for Incandescing Mantles and Manu- 
facturing same. August 4, 1896.—The invention provides 
an incandescing material consisting of ‘‘an intimate union or 
combination of two or more of the alkaline metals or metals of 





doth conductin 
g and non-cond: h 
illustrated, (de ra, int ag are described and 





the earths proper, in the proportion of their chemically combining 








weight ; and this union produced by the action upon an intimate 
mixture of the ingredients in such proportion of intense heat, 
such as that in an electric furnace.” The inventor states that a 
suitable material consists of ‘calcium and magnesium” and 
terms it ‘‘ magnesium calcite,” which substance ‘‘ may contain a 
small percentage of other substances to vary the tint of the 
light.” A method of preparing the substance is given, part of 
which consists in grinding the metallic nitrates and mixing 
them previously to their being dissolved. The dissolved nitrates 
are then converted into oxides which are afterwards fused in an 
electric furnace, the resulting material being used for the con- 
struction of mantles. 


22625. W. L. Voelker, Elizabeth, N.J., U.S.A. 
Manufacturing Incandescible Materials. October 2, 
1897.—This invention relates to a process for preparing incan- 
descible materials for use in the manufacture of gas-lighting 
mantles, the metallic bases mentioned being magnesium and 
calcium. There is one claim which covers “reducing” the 
“* oxides of magnesium and calcium to salts together, then de- 
composing the salts and reconverting them into the oxides, then 
fusing the resultant mass and finally cooling to a solid state.” 


22,626. W. L. Voelker, Elizabeth, N.J., U.S.A. 
Incandescible Materials and Mantles. October 2, 
1897.—The — of this invention is to improve the colour of 
light emitted by incancescent gas-flame mantles and to increase 
their durability. A thoria or other similar mantle is treated with 
an alcoholic solution of the nitrates of calcium and magnesium. 
The inventor states thatin the _ ration of the mantle a second 
or even a third coat of thealcoholic solution of the nitrates can 
be given with good results, the “‘ richness” and ‘‘depth” of the 
light increasing with these additional coatings. The specification 
does not state whether the calcium and nesium compounds 
should or should not have undergone su ve reconversion be- 
tween the forms of oxide and nitrate, with or without inter- 
ee grinding or fusing, and does not allude to ‘“‘ magnesium 

cite.” 

6006. J. Percival, London. Acetylene Generator. 
[4 Figs.] March 11, 1898.—In this acetylene generating and 
storing apparatus the carbide containers are carried upon the gas 
bell. G is a box from which water from the condensing and 


° ° 





cooling coil may be withdrawn, H is the sludge and water outlet, 
and mis the water seal safety valve. The drawing sufficiently 
shows the construction of the apparatus and the method of 
operation. (Accepted February 15, 1899.) 


GUNS AND EXPLOSIVES. 


19,496. C. Qvist and A. P. V. Anderson, Copen- 
hagen, Denmark. Magazine Rifles. (20 Figs.) Sep- 
temper 14, 1898.—The object of this invention is to construct a 
firearm which, while retaining the usual form and fulfilling the 
requirements of a modern magazine rifle for field use, is entirely 
automatic in its action, or can be used like an ordinary maga- 
zine rifle if desired. The principle of the invention is as follows : 
On discharge the barrel with the breech-block and bolt slides 
back in a guide frame in the stock, during which movement two 
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(19.496) 


springs (the recoil springs) and also a third weaker ming (the 
locking spring) are put into tension. In view of the special form 
of the magazine opening the top cartridge in the magazine 
assumes on Gaucbeaghag such a position that the block can slide 
unhindered over the magazine. When barrel, breech-block, and 
bolt havearrived at the end of their back travel the bolt is de- 
tained for an instant while the recoil springs return the barrel 
and breech-block, whereby the mechanism is opened and the 
empty cartridge case ejected. As soon asthe barrel and breech- 
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block have been returned to their proper position the locking 
spring will return the bolt, whereby a fresh cartridge is intro- 
duced into the breech, the mechanism closed, and the hammer 
cocked. The rifle is then again ready for firing. The particular 
characteristics of the invention are the three distinct movements 
st are independent of each other. (Accepted February 15, 
1899. 


6520. A. Reichwald, London. (Fried Krupp, Essen, 
Germany.) Safety Br Lock. [10 Figs.) March 17, 
1898.—The two locking bolts A and B are arranged in vertical 
holes in the carrier arm which receives the rear end of the breech- 
block. The bolt A constitutes the axle of rotation of the push- 
ing lever D, which produces the motion of the breech, and the 
bolt B forms the axis of rotation for the trigger E. The shank of 
the bolt A is surrounded at its upper part by a coiled spring, and 
on the head of the bolt there is an adjusting boss. The cylindrical 
bolt B is provided with a head and bearing collar. In the under 
part of the bearing collar there are cut two rests or notches and 
a circular guide groove for the adjusting boss of the bolt A 
which engages therein to keep the bolt B in the locking or un- 
locked (firing) position. A piece is cut out of the shank of the 
bolt B at the level of the pushing lever D in such a manner that 
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the bolt B being in the firing position does not hinder the hori- 
zontal rotation of the pushing lever when the breech is being 
opened ; but if, however, the bolt B is in the locking position 
(which is the case when itis rotated about 90 deg. from the firing 
position) then the part of the shank of the bolt B which has been 
left entire will engage in the recess d, that is situated in the 
right-hand end of the pushing lever D, and will prevent the latter 
from making any movement whatever ; the breech can, therefore, 
not be opened. The shank of the bolt B is of such length that 
it extends downwards through a cylindrical hole in the trigger 
E, which is widened out in a cylindrical manner in its upper part 
for the nose, which is provided on the shank of the bolt B, but 
in such a manner as to leave a bridge-piece (not shown). When 
the breech is safely locked, the bolt B bears with its nose against 
this bridge-piece, and thereby prevents all rotation of the trigger 
E, and therefore also the firing of the gun. (Accepted Feb- 
ruary 15, 1899.) 





HYDRAULIC MACHINERY. 


6575. J. A.Steven,Glasgow. Valves for Hydraulic 
Lifts. [3 Figs.) March 18, 1898.—This valve is partly of the 
usual piston construction, and has cup leathers working within 
brass liners constructed in three lengths, having slit passages of 
unequal length for graduating the supply of water, and is locked 
in position by an end cover in a cylindrical casing, there is an 
inlet water supply port from the casing to the hoist cylinders, and 
there are outlets from the hoist cylinders to the rear end of the 
casing and thedrain. A lever is fulcrumed on an arm — 
from the casing and is connected near its centre to the a | 
operating the piston valve, while its free end is connected to a 
rack and works against a guide pulley. A toothed wheel is 
mounted on the spindle on which is keyed a rope pulley which is 








operated by a rope to actuate the hoist, and this wheel gears with 
the rack so that the same may be worked to place the lever in 
the ‘full heave,” ‘full lower,” or ‘inactive normal” positions. 
By this means the valve may be operated to uncover the port 
leading to the hoist cylinder, or the exhaust port from the latter 
to the drain. A ratchet vheel is mounted on the piston valve 
spindle and a hinged lever or arm is mounted on the end of the 
valve operating lever, which hinged lever has a pawl-sha end 
which engages into the teeth of the ratchet wheel when the 
operating lever is raised to its highest position, and in doing so 
revolves the spindle, thereby preventing the leathers becoming 
grooved. When the lever descends the pawl disengages with 
the ratchet wheel thereby allowing the valve spindle to descend 
without rotary motion. (Accepted February 15, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27,225. J. J. Tinker and W. P. J. Fawceus, Hyde, 
Chester. Water-Tube Boilers. [2 Figs.) December 24, 
1898.—The general construction of this boiler is sufficiently indi- 
cated by the drawing. A special feature of the invention is that 
the two ends of the steam drum are connected by a cylinder 
which serves as a stay and asa feed-water purifying tank. The 
feed water is introduced at one end of the cylinder, and flowing 


suspended matter which it may contain, and afterwards, when 
heated and purified, passes through perforations at the other end 
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of the cylinder to join the water in effective circulation. (Ac- 
cepted February 15, 1899.) 


VEHICLES. 


26,915. E. J. Monteillet, Paris, France. Autocars. 
(5 Figs.] December 20, 1898.—This invention relates more parti- 
cularly to an improved arrangement of universal joint applicable 
to the combined steering and driving wheel of a motor car, 
whereby the use of two driving wheels provided with differential 
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gear is avoided. The drawings show sections through the uni- 
versally-jointed hub in different angular positions of the wheel, 
and also illustrate an open-fronted vehicle for two passengers to 
which the invention is applied. It will be seen that friction in 
% imo) is minimised by the use of balls. (Accepted February 


MISCELLANEOUS, 


20,492. R. R. Thom, Kilmarnock, N.B. Folding 
Wheelbarrow, [5 Figs.] September 28, 1898.—The object 
of this invention is to produce a one-wheeled barrow which is 
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capable of being quickly folded so as to es a little space. This 
is effected by means of a special construction of the body and 


use, and the bottom, which forms the backbone of the y, hicle. ; 
made very narrow, and has at one end a fork in which the wn 
rotates ; and the end or ends and the sides to which the legs 
fixed are so hinged as to fold flat or nearly so when the tenet 
collapsed. (Accepted February 15, 1899.) ” 


6128. W. Ackroyd and W. Best, Morley, Yorkshire 
Miners’ Safety [5 Figs.) March 1S 1808 Re this 
invention miners’ safety lamps are constructed in such a manner 
that the gauze or upper portion of the lamp may be inspected 
after the lamp has been locked, after which the upper part of the 
lamp may be securely fastened so that it cannot be reopened or 
the flame exposed until the lamp is returned for inspection, The 
‘* bonnet” has a screw thread at its lower end which takes intoa 
screw thread formed on the upper part of the lamp frame, and g 
projection or spring is provided on the underside of the bonnet 
which engages with a projection or spring on the lamp frame 
when the two parts are screwed together. The projection or 
spring on the lamp frame may be attached to or raised by the 
gauze ring or other part attached to the same, in euch a manner 








that the screwing up of the glass ring raises or bringsthe projec- 
tion or spring into position for the purpose of engaging with the 
projection or spring carried on the underside of the bonnet. The 
lamp is delivered to the miner with the lower portion locked in 
the ordinary way, the bonnet being screwed a few turns on to the 
frame. The bonnet may thus be screwed off for inspection either 
by the miner or by a duly authorised inspector, and it is then 
screwed up tightly to its seat prior to being taken down the pit. 
When once the bonnet is screwed securely home it cannot be re- 
moved except by unlocking the main portion of the lamp, thus 
allowing the glass ring and the gauze ring to be lowered, whea 
(the projection on the latter being removed) the bonnet may be 
bracts from its position over the gauze. (Accepted February 
15, 1899. 


2220. A. Craig, Coventry, Warwick. Spray Pro- 
ducer for Oil Kugtnes. (2 Figs.) January 27, 1898.—This 
apparatus is designed for use with heavy oils. At the lower end 
of the pipe leading to the inlet valve of the engine is placed a 
small pipe or other vessel closed with a valve held on to its seat 
by a spring, the tension of which can be regulated. The oil or 
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fuel is supplied to this chamber by a feed pump which locagels 
of regulation, so that the amount of oil = ied at eac! to 
can be varied. The forcing of the oil past the va.ve — 
be delivered into the air which is travelling towards the pon eee 
as an extremely fine spray. A special form of pump in comlias 
tion with a modified form of eT 3) valve is described 

trated. (Accepted February 1, 1899. 
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UNITED STATES PATENTS AND a banrmrag 
Descripti ith illustrations of inventions ¢ 
United | wr of America from 1847 to the present a x 
reports of trials of patent law cases in the United ee . 
consulted, gratis, at the offices of ENGINEERING, 35 andv°, 


street, Strand. 





i Heilbron, 
Tuk ORANGE Free State.—A branch line to 
in the Orange Free State, was opened for traffic January 








along its length, loses the greater portion of any dissolved or 


legs, the legs cross each other when the vehicle is opened out for 


31. President Steyn declared the branch open 
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A COMPLIMENT. 





The compliment paid to one system of construction of an appliance by the 
issue on the part of competitors of advertisements all pointedly directed against this 
particular system, is perhaps the very best evidence of its merit and efficiency, and 


of the recognition on the part of such competitors of its appreciation by buyers, 


users, and the general public; also that the advertisers are driven in desperation to 
the use of methods to be expected only in the absence of any other means of 
advertising their manufactures. 


BROOKE’S PATENT STEAM DRYER, when first introduced on the market 
five years ago, at once secured a leading position, and has since more than retained 
that position, as is shown by the rapid, steady and continuous increase in its sales. 
This leadership is now further exemplified by the tone of the advertisements 
above referred to. 


BROOKE’S PATENT STEAM DRYER is an example of a scientifically correct 
theory accurately and successfully adapted to practical use. By its efficiency it has 
kept ahead of all competitors, and being incapable of imitation owing to our 
patents, it can only be indirectly attacked by methods similar to those herein 
indicated. 


Vague criticism, darkly hinting at ‘‘complications,” “mistaken theories,” and 
“wrought-iron puzzle garden, whose mysterious action nobody understands,” 
requires no reply beyond the reminder that it forms no recommendation of, or even 
defence in, the use of revived and re-exploited ‘‘ancient dodges.” 


We only ask intending buyers and engineers interested in the securing of dry 
steam to vi our gg =m list (No. V 16) for perusai, and then judge our 
ian a Dryer on its merits. The statements made in this 
list respecting previous systems were written before 
the resuscitation of the many antiquated ideas now 
betore the public, but considered to-day by the side 
of these resuscitated antiquities, they simply give 
additional force to our claims and confirm the superi- 
ority of our Dryer. Write for List No. V 16. 


HOLDEN & BROOKE, Lid. 


Sirius Works, West Gorton, Manchester. 
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H. R. MARSDEN, Soho Foundry, LEEDS.|?; 64, Holborn Viaduct, London, 440, Bothwell Street, Glasgow, _f-W 
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OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS. 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
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D. P. & Co.’s “Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, (f/- 
MILLS & FACTORIES, &c., eee 


D. P. & Go. are Makers of High-class Cornish, 

Lancashire, “Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


Boilers made up to 200 Ib. werking pressure, 


ALL RIVET HOLES DRILLED. 


es Od 5001 
CATALOGUES, PRICE LISTS, ESTIMATES, &¢., POST FREE. 


London 01 Office: 78, Queen Victoria St.,E.0. 


as PATENT “ECONOMIC ” BOILER. 
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ICE-MAKING MACHINERY 


~- OVER +4000 MACHINES SOLD. @ 


About 500 are in use on board ship. 


THE LINDE BRITISH REFRIGERATION OCO., Ltd. 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. 
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ACETYLENE. 


To judge by the number of lectures and papers 
delivered and read during the last few years, calcium 
carbide and acetylene have excited an extraordinary 
interest. But although acetylene illumination is still 
in its infancy, we cannot complain about slow de- 
velopment. For the new illuminant has to fight 
ordinary and incandescence gaslight on the one 
side, and the electric light on the other; and a 
deplorably large number of accidents indicate that 


acetylene 


has to be handled with the greatest care. 
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responsible for the smell of coal gas, but it cannot 
be called poisonous in quantities of less than 4 per 
cent. in our atmosphere. Several scientists have 
worked for weeks in atmospheres which contained 
a very noticeable proportion of this gas without 
being seriously inconvenienced. The gas of the 
early days of the calcium carbide industry was 
impure to the detriment of the reputation of ace- 
tylene. 

Secondly, acetylene had been known, long before 
various people re-discovered it, to form explo- 





and 80 of acetylene, one with 20 parts of coal gas and 
80 of acetylene. Wooden frames holding strips of 
various metals and alloys were fixed in the cylinders, 
contact between the metals themselves and the 
steel being avoided. Each cylinder contained in 
addition a little water. The pressure of the gas in 
the cylinders was carefully measured ; it was about 
10 atmospheres in each case. The cylinders were 
placed on the top of a shed, and for about nine 
months, from July to April, they were exposed to 
heat and cold, without any protection, night and 


sive compounds with copper and silver, and alsoiday. When reopened the pressure was practically 





















































| 
ih 











+ ty 
G 
































==} 4775.4 a 


Some of the accidents are no doubt due to the 
faulty construction of acetylene generators and 
lamps, designed by incompetent persons. With 
the craze for things new, it is to be feared that 
such accidents will continue. But skilful experi- 
menters have had accidents too, and we must for 
the present regard the gas as a dangerous, though 
im certain respects maligned, substance. 

Acetylene has been decried as poisonous, for in- 
stance. Gréhant first contradicted this, and he main- 
tained further that the combustion products of the 
= not contaminate the air more—in fact, less 
aan — of ordinary coal gas. Hotly contested 
ry ~ us view 18 now fairly generally accepted. 

cetylene has a disagreeable smell, which is partly 





with potassium. The copper compound is pre- 
pared by passing acetylene through an ammoniacal 
solution of cuprous chloride, and it has been 
asserted that the compound would form also in 
acetylene gas pipes of copper or its alloys. This 
question has been put to practical tests at Pintsch’s 
gas works at Berlin and Fiirstenwalde. We shall, 
in this article, have frequent occasion to refer to 
the very important researches that have been car- 
ried on at these works ; they have been described 
on various occasions by the chief engineer of the 
works, Gerdes, and can be studied in ‘* Glaser’s An- 
nalen.” Five steel cylinders were charged with gas, 
two with pure acetylene, two with 20 parts of oil gas 
(used as illuminant for Prussian railway carriages) 





undiminished. Tinned iron, tin, Britannia metal, 
aluminium had remained intact; zinc and various 
copper alloys, brass and bronzes, also badly- 
nickelled gauze, were corroded. No gas could be 
generated from the corroded metals and no ex- 
plosive compound discovered. Further tests de- 
monstrated that dry acetylene does not attack 
copper or other metals; acetylene and ammonia 
did corrode copper, but the action was that of 
ammonia, and no tendency to form an explosive 
compound was observed, although brass gauze be- 
came brittle, and the copper was dissolved partly 
in the ammonia. These results have, as far as 
we are aware, not been refuted. Old-established 
acetylene works—if we may use the term—like 
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those of Bullier, moreover, have not had any 
trouble with their copper pipes. 

As the evil character of acetylene and the dangers 
of its preparation, with which we shall deal presently, 
were known, the application of liquefied acetylene 
was thought of from the first. The gas liquefies at 
1 deg. Cent. under a pressure of 48 atmospheres; at 
37 deg.—its critical temperature—under a pressure 
of 68 atmospheres. The compression of acetylene is, 
however, in itself dangerous, and enormous pres- 
sures may arise in steel cylinders, its explosive 
force being, according to Berthelot and Vieille, 
almost equal to that of gun-cotton. The liquefied 
gas can be exploded by electric sparks, glowing 
wires, detonators, and probably mechanically. An 
accident in Pictet’s laboratory was supposed to be 
of the latter nature. The fancy for liquid acety- 
lene has, therefore, abated, and its use is put-under 
very stringent regulations in several countries. 

The gas, even when highly compressed, cannot 
be exploded by such mechanical means as bullets 
shot through bombs charged with the gas, but it 
undergoes spontaneous decomposition at 780 deg., 
not, however, according to Berthelot and Vieille, 
unless the pressure is above two atmospheres. 
This latter statement is doubted by Gerdes ; in 
any case, however, the gas is fairly safe in the 
absence of air. The decomposition is accompanied 
by an evolution of heat, one gramme molecule of 
acetylene, C, H,, yielding 47.77 calories. Taking 
the specific heat of carbon at very high tempera- 
tures as 0.46, that of hydrogen as 2.4 (at constant 
volume), Gerdes calculates that the temperature 
would, on decomposition, rise to 3016 deg. ; 
the pressure of the decomposition temperature 
would be 12 atmospheres. To check these 
calculations, a great many experiments have 
been made at Pintsch’s works. In the first 
series, the gas was tested under pressure to 
start with, the idea being that for illumination of 
trains none but compressed acetylene would answer. 
Afterwards mixtures of acetylene and oil yas, and 
finally of acetylene and air wereexamined. The 
conditions varied considerably. In some experi- 
ments the gasholders used on trains were applied, 
up to 3 ft. and even 6 ft. in length and holding 
more than 60 gallons; in others, steel cylinders 
or steel tubes of smaller capacity. The pressures 
were determined as accurately as possible by means 
of gauges ; the temperatures were estimated only 
asarule. The first experiment concerned a soft- 
soldered gasholder charged with acetylene under 
six atmospheres and heated over a wood fire. The 
solder melted at about 200 deg. (always Centigrade), 
and the escaping acetylene burned without ex- 
ploding. A hard-soldered cylinder treated in the 
same way exploded. A similar cylinder was pro- 
vided with a pipe } in. internal diameter, 7 ft. long ; 
this pipe was heated at a spot 5 ft. from the cy- 
linder ; the whole was destroyed. In other cases, 
with higher and lower initial pressures, explosion 
resulted as a rule, but the explosions were, 
with low initial pressures, much less violent. 
Mixtures with various proportions of oil gas were 
then tried. It resulted that mixtures containing 
50 per cent. of oil gas and upwards could only be 
exploded in cylinders when the gasholder itself was 
heated. When decomposition was produced ina 
connection pipe (at about 1000 deg. Cent.), no ex- 
plosive wave travelled from there to the gasholder. 
In mixtures of 25 per cent. of acetylene and 75 of 
oil gas—since adopted by the Prussian Railway 
Department—the decomposition remained always 
confined to the pipe in which it took place ; with 
the opposite proportions (75 acetylene, 25 oil gas) 
the decomposition started in a }-in. pipé destroyed 
the gasholder. With higher percentages of oil 
gas, the cylinders simply burst as they did in com- 
parative tests in which the cylinders contained 
nothing but air, and the acetylene burned ; but no 
detonation ensued. Gerdes tabulates sixty such 
experiments, Pressures were registered up to 80 
atmospheres, the maximum ratio of initial pressure 
to final pressure being 1 : 10.2; Berthelot and 
Vieille arrived at the same ratio, 10.13. It is 
striking that the explosions in tubes from 1 to 2 in. 
in diameter are not so violent as in wide cylin- 
ders containing compressed gas. Berthelot ob- 


served that at higher pressures the reaction pro- 
ceeded much more rapidly. To hisinitial pressures 
of 3.5, 5.98, 11.23, 21.13 atmospheres corresponded 
final pressures of 18.6, 41.7, 91.7, 212.6 atmo- 
spheres, and decomposition periods of 77.8, 66.7, 
39.2, 18.2 thousandths of a second. His numbers 
are, however, not all in good agreement. 


a stream of acetylene is passed through a glass 
tube which is open at the far end, and the tube 
is heated, -decomposition takes place at about 
780 deg. ; soot condenses, and hydrogen, benzol, 
and other polymerisation products escape. But 
there is no real flame, only a glow, due probably 
to the incandescent carbon particles, which glow 
proceeds slowly backward, cooled through the con- 
tinued flow of acetylene. When a wire is brought 
to incandescence in the glass tube, decomposition 
takes place on it, but without any remarkable 
phenomena. When, however, the tube is closed at 
the far end, the decomposition is accompanied by a 
considerable rise in the pressure. We should have 
mentioned that acetylene C, H, polymerises at tem- 
peratures of 600 deg. Cent. and above to benzol 
C, H,, and styrol C, H,, &c.; by interaction of these 
products hydrogen and anthracene, further naph- 
thalene, &c., are produced. 

Mixtures of acetylene and air ignite at 480 deg. 
or 500 deg. Gerdes charged cylinders, 16 in. in 
diameter, 32 in. high, of a capacity of 21 gallons, 
with various mixtures of acetylene and air, and 
poured so much water into the vessel that the gas 
volume always amounted to 20 gallons. The mix- 
tures were simply under atmospheric pressure and 
were ignited by electric sparks. Twenty tests are 
tabulated, the proportions of acetylene rising from 
2.5 to 87.5 per cent. Whilst ordinary coal gas is 
explosive only when mixed with from 4 to 12 
volumes of air, acetylene is explosive when di- 
luted with 26 volumes of air, and remains so up to 
the proportion of 4 acetylene to lair. Expressed 
in percentages, all mixtures are explosive with 
from 3 to 80 per cent. of acetylene. These numbers 
have a wider range than those of Le Chatelier, 
i.e., according to the latter, acetylene would not be 
quite so liable to explode. The highest final pres- 
sures, 21 atmospheres, were recorded in mixtures 
of 1:1 by volume. When we calculate, however, 
that the highest explosive force should be developed 
in case of complete combustion to CO, and H, 0, 
the maximum force should be developed by a mix- 
ture of 1 acetylene to 12 air. The detonation was 
audible to the greatest distance for the proportion 
of 1 acetylene to 8 air, which gave a shert crack ; 
the mixture 1:1 exploded with a heavy report, 
which, on further admixture of air, became more 
dull and feeble. These experiments prove that 
acetylene generators should be built strong to be 
able to resist high pressures, and this condition can 
be fulfilled. 

The formula for the generation of acetylene from 
calcium carbide and water is generally written : 


Ca C, + 2 H,0O=C, H, + Ca (O H),. 


It would probably be more correct to distinguish 
between the first stage, in which acetylene and 
CaO are formed, and the second, in which this 
lime is slaked. The latter process is, of course, 
accompanied by a generation of heat, and it is most 
desipabie to keep the temperature low. From 
calorimeter tests, Gerdes concludes that a tempera- 
ture of 1100 deg. Cent. might be reached in—badly 
constructed—acetylene generators; Butterfield’s 
theoretical figure is 1030 deg. Cent. This is one 
of the questions which have been investigated by 
Vivian Lewes. He proceeded in two ways. He 
dropped pieces of carbide of about 50 grammes 
into one litre of water, that is far more water than 
is theoretically required for decomposition. His 
average figure is 406 calories per gramme of car- 
bide of 91.3 per cent., which for pure carbide would 
mean that 1 gramme of carbide would evolve 444.6 
calories. The small carbide pieces gave less heat 
than the larger lumps; the rise in temperature 
varied between 8 deg. and 20 deg. Cent. These 
figures refer to what is genérally acknowledged to 
be the safest way of generating acetylene, by 
dropping the carbide into an excess of water. 
For small apparatus, lamps, &c., it is much more 
convenient to let the water drip on a certain 
quantity of carbide, but under this condition con- 
siderable heat may be evolved. Calorimeter tests can- 
not be applied in this case. Lewes filled a cage of iron 
gauze with 4 1b. of finely powdered carbide, lowered a 
thermo-couple of Le Chatelier into the powder and 
let water drip on the carbide. The temperature 
rose rapidly during the first 20 or 25 minutes up 
to 694 deg. Cent.; and fell slowly again after a 
minute. The actual temperature was certainly 
higher. The thermo-couple had only a length of 7 
millimetres, and was in contact, therefore, with very 





little of the mass. It would become coated, more- 


When | over, with lime and be cooled by the jet of water. 
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The appearance of tar vapours left no doubt that 
very high temperatures were reached. Such gene- 
rators, therefore, become dangerously hot. They 
are objectionable, secondly, because the generation 
does not cease when the water feed is stopped 
In Lewes’ experiments it went on for almost two 
hours ; moreover, whilst theoretically half a pint 
of water ought to suffice to decompose a pound of 
carbide, a full pint will hardly do, and practically it 
is necessary to drown the carbide; for a good 
deal of the water is evaporated during the process, 
This is an objectional feature and explains to q 
certain extent why the carbide refuse may be so 
offensive. The decomposition goes on, and a bit of 
carbide left undecomposed may afterwards cause 
an explosion if thrown into a drain. 

Discontinuous drip apparatus are further faulty, 
because each re-charging introduces air and creates 
an explosive mixture. To get over this diff- 
culty, apparatus have been constructed, in which 
water is allowed to rise up to the carbide, or 
to flow over from one compartment into another 
(Caro). In practice, however, these apparatus 
have not answered ; and as regards overheating, 
Lewes finds them worse even than those just spoken 
of. There remain, then, only generators in which 
the carbide falls into a large excess of water. The 
new generator of Julius Pintsch is illustrated in 
Figs. 1 and 2, page 333, which we reproduce by kind 
permission of *‘Glaser’s Annalen.” The diagrams 
might be clearer. There are two cylindrical carbide 
holders 6 and b,, turning about a spindle a. This is 
done with the help of the handle f; the cylinders 
move between the two ground plates c at the bottom 
and d atthe top. The holder d has just been emptied 
down the shute g, being covered during that time 
by d; b, is meanwhile being refilled through a hole 
ind. The carbide falls on the cone at the bottom 
of the shute and into the water; the mud settles 
on the grid lower down, which can be turned from 
outside. The mud, water, milk of lime, &c., is drawn 
off below. When necessary the handhole on the 
other side is opened to remove any hard sediment. 
Water constantly enters through the feed pipe, 
which in Fig. 3 is seen to dip into the water, as it 
should, and flows off on the other side. This 
water feed might possibly be improved. The 
carbide pieces should be small—3 in. maximum. 
A little air enters, of course, with the carbide, and 
a little gas can escape through the inverted Y -pipe, 
which is placed over the holders, and passed through 
the roof, but the apparatus looks safe. Figs. 3 
and 4 show other parts. From the generator the 
gas enters the condenser, which is cooled by water, 
and is led through a washer and mechanical purifier. 
It then passes into the gas meter. For the pre- 
paration of gas for train lighting, this meter is 
coupled by chain gear with another meter through 
which oil gas is sent, and the meters mix the 
gases in the desired proportion. At Grunewald, 
near Berlin, where the first plant for oil gas and 
acetylene gas has been installed, the mixture is 
condensed under a pressure of 10 atmospheres, and 
then pressed into the collector, from which the 
cylinders for train lighting are charged. The mix- 
ture of 25 acetylene and 75 oil gas gives three 
times more light than the oil gas formerly em- 
ployed, which, it must be acknowledged, was poor 
enough. The old 5-candle lamps now yield 15 and 16 
candles. Apart from the burners, to which we shall 
refer lower down, the lamps require no alterations, 
which is an important point ; only the so-called in- 
tensity lamps must somewhat be modified. It is 

retty safe to predict that, just as the electric light 

helped us to better gas, so the acetylene will im- 
prove the gas in Germany at any rate. Ger- 
many has put so high a duty on gas oil that the 
quality of the oil gas has deteriorated. This is 
rather strange policy, considering that the State 
railways are the chief consumers of oil gas. J ust for 
this poor gas on the other side, the acetylene is most 
strikingly useful. The unit of light in railway 
carriages is already considerably cheaper than it 
was before; details concerning the actual costs 
have not been published as yet. 

As regards the impurities of acetylene, we must 
go back to calcium carbide. Moissan (Comptes 
Rendus, December 5, 1898) finds that pure calcium 
carbide is colourless and transparent, its crystals 
resembling the crystals of the carbides of potassium 
and of lithium. The slightest admixture of iron 
calls forth the brownish-red colour of — 
acetylene. Theoretically 1 kilogramme of — P 
ought to yield 349 litres of acetylene, or 1 lb. “th 
cubic feet. Working with lime saturated wit 
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acetylene, Moissan only obtained 319 litres, and in 
practice 5 lb. is considered most satisfactory. The 
carbide of the early days was very impure, owing 
to the presence of sulphur, phosphates, and 
minerals in the coke, of clay in the lime, &e. In 
good carbides of the present day, Moissan finds nitro- 
gen (up to 0.3 per cent. ), silicon compounds which 
cause no trouble, comprising iron silicide, sulphide 
of calcium, which yields, not sulphuretted hydrogen, 
but an organic compound ; sometimes ammonium 
sulphide, and the troublesome impurity, calcium 
phosphide. Lewes also speaks of magnesium sili- 
cide, which would generate an inflammable gas. 
Whilst rather doubting that it is phosphide of cal- 
cium, and not some other phosphorus compound, 
he entirely agrees with others that the phosphorus 
is most mischievous. Phosphuretted hydrogen is 
a common impurity of acetylene. In one bad case 
he found as much as 2.3 per cent.; the average was 
0.65. He mentions that the worst case concerned 
a Continental carbide; but Continental firms 
now also guarantee carbides yielding less than 
0.04 per cent. of phosphuretted hydrogen. Phos- 
phuretted hydrogen ignites spontaneously. When 
mixing separately prepared phosphuretted hydrogen 
with acetylene, however, Lewes and others have 
observed that the gas will not take fire. When pass- 
ing powdered calcium carbide and calcium phos- 
phide through a sieve and pouring water on the 
mixture, however, Lewes did observe ignition. It 
resulted that the phosphide is not so quickly decom- 

osed as the carbide, and ignition was generally 
sacar about by a flash from a bubble of phos- 

huretted hydrogen after the first rush of acety- 
ene had passed off. The high temperature which 
is created by the action of little water on much 
carbide certainly favours ignition. For when the 
mixture was plunged into much water, it required 
a proportion of 25 per cent. of phosphuretted 
hydrogen to produce ignition. Gerdes puts the 
case thus: The acetylene acts as a diluent for the 
phosphuretted hydrogen. The latter has to be 
formed apart, so to say, in contact with air to take 
fire. This may occur, and has occurred, when the 
gas can be liberated from nodules in such a way 
that it catches fire before it is too much diluted 
with acetylene. The presence of air is necessary, 
of course, and, in a good generator, there is little 
to be feared on this account. In any case, the 
danger threatens only at the moment of generation, 
not afterwards. Although purification of the acety- 
lene is desirable, it is not required for this reason, 
therefore, and the indicators for phosphuretted 
hydrogen do not render the apparatus any more 
secure. The unburned phosphuretted hydrogen 
is poisonous. When burned to phosphoric anhy- 
dride, it can only become unpleasant. So it has 
proved at the various acetylene exhibitions, where 
it made the air cloudy ; but, in ordinary cases, its 
quantity is altogether insignificant. 

One word about another impurity. The ammo- 
nium sulphide, already mentioned, would cause taps 
and valves of copper and its alloys, to set hard, and 
these materials, and varnishes prepared with lead 
oxides, should hence not be used in acetylene 
— Lewes recommends tubes with enamel 

ing. 

The acetylene burner problem remains still un- 
solved, we believe. A smoky acetylene flame con- 
tains benzene, which is formed at about 600 deg. 
Cent. Lewes has pointed out that the most suc- 
cessful form of washer for extracting coal tar con- 
sists of fine jets or orifices which break up the 
poe vapour vesicles as they rush through. The 

nzene vapours in the acetylene would, unfortu- 
pately, find such mechanical scrubbers in the fine 

oles of the burners. Otto Hehner has suggested 
removing the benzene by passing the gas through 
paraftin. That suggestion ought to be tried, but it 
would not dispose of the matter since there is 
ye decomposition in the flame. The burner 
— clogged with carbon, and when this carbon 
comes Incandescent, it decomposes and polyme- 

Ses more gas and increases the trouble. It has 
whee observed that acetylene flames burn better 
Geter —_ is under a pressure of, say, 8 in. of 

he ut this does not look a practical solution 
the © question. On the other hand, burners of 

‘unsen type do not appear to answer. The 


est results have at Pintsch’ : 
with cooled burners, s works been obtained 
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TRADE OF ARABIA AND THE 
PERSIAN GULF. 


WE have more than once remarked that it re- 
quires a war or a political trouble of some kind to 
compel the average Briton to make himself ac- 
quainted with the geography of distant countries. 
The recent Muscat incident must have put the 
geographical knowledge of many to a severe test, 
and probably compelled them to study the shores 
of Arabia and the Persian Gulf in a manner which 
will impress their main features on their memories. 
By a curious coincidence, an interesting article ap- 
pears in the current issue of ‘‘ The Board of Trade 
Journal” on the trade and shipping of Arabia and 
the Persian Gulf, and it may be useful if we note 
a few of its main points. 

Those portions of Arabia which border on the 
coast, and are the only districts of the peninsula 
which need be considered from a commercial or 
trader’s point of view, are under the Govern- 
ments of Turkey, Great Britain, and the Sultan 
of Oman. Turkey owns the provinces of El 
Hejaz and El Yemen on the west, and El 
Hassa on the north-east coast, Great Britain pos- 
sesses the territory of Aden, and exercises a pro- 
tectorate over the greater part of the southern 
coast, and the Sultan of Oman (Musket or Muscat) 
governs a strip of the south-eastern coast, extend- 
ing from the neighbourhood of the Kuria Muria 
Islands to a point in the Persian Gulf in the vicinity 
of the Island of Bahrain. 

The only two ports on the Red Sea for which 
trustworthy statistics are obtainable are Jeddah and 
Hodeidah. In 1897 the imports for the former 
were 645,000/. and the exports 19,000/., and for 
the latter the imports were 705,000. and the 
exports 713,000/. The chief importsare rice from 
India, wheat-flour from India, Egypt, and Persia, 
sugar from Marseilles and Trieste, and manufac- 
tured goods from India and Great Britain. The 
trade in manufactured goods is increasing, espe- 
cially in articles from Great Britain. Direct trade 
with Manchester is increasing; madapolam, long 
cloth, muslin, and calico are the chief articles ; 
prints and chintz are imported in less quantity 
from England direct, as, though made in Man- 
chester, they are received vid Syria. With 
regard to the exports, the staple articles are 
sheep and goat skins, mother-of-pearl, and gum- 
arabic. It is a remarkable fact that American 
competition is being felt even in this district. 
Every year about 4000 to 6000 bales of piece 
goods come to Hodeidah from America through 
British Indians and one important firm of Greek 
merchants, and are sent to Baih-el-Faki and Zabid 
(two towns in the interior), where they are dyed 
and sold to the Bedouins and Arabs there. It is 
not because the cotton fabrics from America are 
superior in quality to the British stuffs, but the 
Arabs say that although the Manchester goods are 
cheap, they are not of much use for their purpose, 
because the dye remains longer in the American 
cottons than in those from Manchester. 

The trade of Aden for the year 1897-8 amounted 
to a total of 8,18,83,927 Rs., of which the 
imports by sea were 3,66,69,981 Rs.; by land 
33,10,478 Rs., and treasure 44,08,407 Rs. ; and 
the exports, by sea 3,13,44,435 Rs.; by land 
12,72,430 Rs.; treasure 48,78,196 Rs. The 
total trade of Aden with India during the year 
1897-8 increased by 7.89 per cent. The other 
principal countries from which Aden takes her 
imports, in the order of their importance, are 
Arabia, the East African Coast, the United King- 
dom, Austria, and the United States of America, 
and the chief destinations for Aden’s exports are 
the ports of the East Coast of Africa, Arabia, 
United States, France, and the United Kingdom. 
The total shipping which entered and cleared at 
Aden in the year 1897-8 was 4,247,382 tons, of which 
2,356,388 tons were British; 117,570 tons were 
British Indian ; and 1,773,424 tons were foreign. 

Maskat or Muscat, the port which has recently 
been. attracting attention, is situated some 200 
miles from the entrance to the Persian Gulf, 
and distant about 130 miles from the opposite 
coast of Iashk, boasting the best harbour for 
hundreds of miles, and claiming the name 
‘‘Key of the Gulf.” The trade of the place 
is very considerable, both imports and exports 
being large. This is mainly due to its being the 
entrepot for a large extent of country, and many 
vessels are engaged solely in transhipping cargo 


never call. The trade of Muscat is chiefly with 
India, very little direct trade with England being 
carried on. The principal exports are dates, fruit, 
fish, cotton, and salt, and the imports rice, sugar, 
piece goods, coffee, silk, petroleum, andarms. The 
imports from England in 1896-7 increased by about 
600,000 dols., chiefly on account of the large 
amount of arms which were sold. In fact, owing 
to its situation, Muscat serves as the port of entry 
for certain goods—aims in particular—which are 
destined for the Arab coast and other ports of the ° 
Persian Gulf. By Article 6 of the Treaty of 
Commerce between Great Britain and Muscat, 
concluded in the year 1891, the Sultan of 
Muscat may levy a duty of entry not exceeding 
5 per cent. on the value of all goods and mer- 
chandise, of whatever description, imported by 
sea from foreign countries into his dominions, 
except when landed to be transhipped to another 
foreign port within six months; and by Article 7 
of the same treaty, no article whatever shall be 
prohibited from being imported into, or exported 
from, the territories of the Sultan of Muscat, and 
no export duties are to be levied on goods exported 
from those territories except with the consent of 
the British Government. There is a British Consul 
and Political Agent stationed at Muscat, also an 
American Consul and a French Consul. The town 
is not now in telegraphic communication with any 
point. This is to be regretted, as it is an important 
lace. 

The trade of the Persian Gulf is, of course, prin- 
cipally confined to the ports on the Persian coast. 
According to a report received at the Foreign 
Office from Her Majesty’s Consul - General at 
Bushire, the old-established shipping companies, 
viz., the British India, the Bombay and Persia, 
and the Anglo-Arabian and Persian Gulf, had the 
field to themselves in the Persian Gulf through- 
out the year 1897, and, with the exception of 
a short interruption in the service of the first- 
mentioned, consequent on a strike amongst its 
officers on the Eastern run, all three services 
worked very regularly. The total value of the 
imports into Bushire in 1897 was 1,145,329I., 
of which sum 773,883/. represents the value of 
goods imported from the United Kingdom, and 
208,5031. from India. The next country in import- 
ance is France, which, however, only sent 56,1991. 
worth of goods. The value of the total exports 
from Bushire in 1897 was 392,5321., of which China 
(always Bushire’s best customer) took 161,4601., 
the United Kingdom 96,855/., and India 75,798. 
Three hundred and sixty-seven vessels, of a total 
tonnage of 113,857 tons, entered at Bushire in the 
year 1897, of which 108 vessels, of an aggregate 
tonnage of 99,914 tons, were British. 

We need not go into further details of the trade 
of the district which we have been considering. 
While its amount, meantime, may not be very 
great; it is capable of expansion, but it is not so 
much the value of its trade, as its relation to India, 
that gives it its importance to Britain. 








GREAT CENTRAL RAILWAY. 
(Continued from page 311.) 

Since we last wrote on the subject, the Great 
Central Railway has been formally and practically 
opened for passenger traffic, and we are sure every- 
one interested in railway transit will wish well to 
the new undertaking. As to there being trattic to 
justify a new trunk line, it has been the invariable 
experience that increased railway facilties result 
in an augmentation of traftic, and the Great Central 
management certainly mean to nurture traftic 
by offering really superb accommodation in their 
carriages, with dining-saloons, smoking-saloons, 
buffets, and the like, all artistically finished and 
specially well lighted. Moreover, as the President 
of the Board of Trade said in proposing ‘‘ success 
to the line” at the luncheon in connection with 
the inaugural ceremony of Thursday last, the pre- 
cedent of the Midland Railway thirty years ago 
encourages high expectation, for it was only when 
the company got through to St. Pancras that they 
began to realise what traffic expansion meant. 
The Great Central Railway has a rich collecting 
area in Yorkshire, Lancashire, and Lincolnshire, 
much of the traffic from which comes to London, 
and this already forms a large nucleus for future 
business. But on this subject we have already 
written, and our only intention for the moment is 
to put on record the fact that the Right Hon, 








State that the A i 
z rgentine Government have ordered 
dredging to be resumed in the Riachuelo Channel. 


to the less-frequented ports where steamers 


C. T. Ritchie, President of the Board of Trade, 
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the steel girder spans is 295 ft. 10 in. between 
abutments. There are’six spans, of varying length, 
as shown on the plan, Fig. 148. Spans 1 and 6, 
are formed of longitudinal girders and brick arches 
with concrete filling over, as shown in Figs. 139, 
142, and 148. The girders are placed 5 ft. 14 in. 
and 6 ft. 10 in. apart respectively ; the difference 
is due to the depth available for making the floor 
of the bridge. 

The greatest of the remaining spans, No. 4, of 
57 ft., governed the type of construction for the 
central portion of the bridge, and the particular 
design determined upon was arranged in order to 
reduce the dead load of the structure. It it was of 
the utmost importance that the view of the lines 
beyond the bridge should be as unobstructed as 
possible, so that trains and signals could be seen 
without difficulty at some distance from the station 
platforms. For this reason solid brick piers were 
avoided and steel columns were adopted and com- 
bined with as shallow a girder as was compatible 
with the span. 

The columns are of box section, built up of steel 
plates and angles, and’are set in massive cast-iron 
shoes, as shown in the elevation, plan, and section 
annexed (Figs. 159 to 161). The whole of the 
interior of the column and the space between the 
exterior and the inside of the shoe is filled up with 
cement concrete of a strength of 7 to 1. The 
columns rest upon open foundations of blue brick 
set upon concrete beds 8 ft. 6 in. square by 3 ft. 
deep founded upon solid London clay, as shown in 
Fig. 147 on page 338. The load upon the clay is 
limited to 2 tons per square foot. 

The girders are of the solid web-plate type, and 
run parallel with the road, the distance between 
centres of girders being 15 ft. 44 in. throughout, 
as shown in Fig. 148. In order to reduce the 
larger spans, Nos. 4 ‘and 5, and consequently to 
lessen the depth of the girders, it will be observed 
from the elevation (Fig. 135) that thé portion ‘over 
the piers in each case is arranged as a cantilever, 
and this is shown in elevation and plan by Figs. 153 
and 154 on page 340. By this means the free span 
is reduced in the case of No. 4 from 57 ft. 94 in. 
to 43 ft. 3 in., and thus it was possible to reduce 
the depth (Figs. 149 and 150) to 3 ft. The joint 
between the.cantilever and the end of the indepen- 
dent central span is shown in detail in Fig. 152 on 
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page 340. The girders throughout are 3 ft. deep 
over the angles with flanges 18 in. in width, as 
shown in detail on e 340. Figs. 149 and 150 
are an elevation and plan of No. 5 span girder. 
Fig. 151 is the detail of the same span on the abut- 
ment, showing the method of finishing the floor. 
Figs. 155 and 156 show one of the main girders of 
No. 2 span, and Figs. 157 and 158 the details of 
the connection over the columns of spans Nos. 2 
and 3. 

The roadway between the girders is supported 
by Hobson’s patent arch-plate system of steel floor- 
ing housed underneath the top flanges. This system 
lends itself admirably to the object aimed at, as 
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the section is such as to displace to the greatest 
possible extent the deadweight of material neces- 
sary in the formation of a level surface. The 
flooring for this bridge is formed with arched —_ 
iz in. thick, and T’s 6 in. by 3} in. by 4 in. place 

2 ft. 6 in. centres, the depth over all being 12 ios 
and the weight 30 1b. per square foot (Figs. 140, 
148, and 155). The method of filling up aor 
flooring was as follows: The bottom portion p 
the spandrils immediately above the T’s (Fig. 155) 
was run in solid with Cliffe’s fibrous asphalte to 4 
depth of about 3 in. Above this the spandrils - 
filled with cement concrete to 3 in. above t e 
crowns of the arch plates, In order to prevent 
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the percolation of surface water into the concrete, a 
protective layer of:asphalté, was. then laid upon the 
concrete, and this has been done in a thorough and 
substantial manner, layers of canvas alternating 
with the coatings of asphalte. In Rossmore-road 
there are seven layers of this fabric, the total 
thickness with asphalte being 1} in. The inter- 
position of the canvas gives the asphalte great 
strength and elasticity, and prevents cracking or 
dispersion of the waterproof covering which might 
otherwise defeat the object aimed at. Over the 
coating just described comes cement concrete 
dressed with a curved face, conforming with the 
camber of the roadway, and on this again is laid 
the Jarrah-wood paving in the usual manner. This 
system of construction, we may add, has been 
carried out in many cases. The steel work is 
hidden away from view: having been painted four 
or five times there is very little chance of corrosion. 
The roadway is carefully drained at suitable in- 
tervals with gulleys and down pipes. The cross- 
sections (Figs. 140 and 141) show the construction 
of the roadway. 

The parapets, owing to the conditions imposed 
upon the company, are of considerable height, 
being 6 ft. clear above the highest portion of the 
footway (Figs. 140and 141). They are formed with 
strong cast-iron standards placed at intervals of 
about 5 ft. with massive cast-iron copings. The 
panels are composed of steel plates }in. thick, the 
whole being neat, strong, and effective, while at 
the same time it is not of undue weight. 

The whole of the roadway of the bridge has been 
designed to carry the heaviest traction engines. It 
has been in use for over 12 months and has proved 
remarkably dry, the roadway being maintained in 
perfect order. The total weight of steel work in 
this bridge is 640 tons, and it was made and erected 
by Messrs. Andrew Handyside and Co., of Derby. 
The special means taken, to ensure watertightness— 
an end difficult to attain in bridges of this kind— 
render the structure of great interest. 

oo building of the road and bridge necessitated 
the rebuilding of the St. Paul’s School and Vicarage 
: the cost of the Great Central Railway Company. 
n the north-western portion of the new road, 
ng at Lisson-grove and terminating at 
a — abutment of the bridge, there is a 

€ boundary wall built in red and blue brick with 
ay coping. The height is 30 ft. above road 
> . and the wall is utilised for the gable ends 
on roof over the goods yard surrounding the 

nmense warehouse which we intend to illustrate 
with our next article. There are ‘two large 
gage formed in the wall, giving direct access 
& mat goods warehouse. These gates are placed 
called — Opposite to the new road No. 7, now 
ies: wa Wood -avenne, running direct to Mary- 
At the os , — parallel with the passenger station. 
gle formed by the junction of Lisson-grove 


or Grove-road, and of the new Rossmore-road, there 
are.goods offices:with entrance tothe goods yard ; 
but all the goods department will be described in 
our next article. 

Meanwhile we give on page 340 (Figs. 161 to 
173) detailed illustrations of the cab approach into 
the station. As shown on the elevation and plan 
of the bridge, Figs. 135 and 148, the approach 
leaves the bridge at the pier between the spans 
Nos. land2. The construction, as indicated clearly 
by the details on page 340, is in the form of a 
viaduct with brick piers and arches, in order to 
save material in construction, and to give accom- 
modation below suitable for cabmen and permanent 
way stores, &. (Fig. 162). The gradient to 
platform level is 1 in 20 down, with a level 
portion, 31 ft. long, at the end, for turning, and the 
roadway passes under the bridge directly into the 
station (Fig. 171). 

The roadway varies somewhat in width, owing to 
the exigencies of the situation, and has been de- 
signed for the passage of single cabs in one direc- 
tion only. It is well adapted for this purpose, 
and gives safe and easy access for the vehicles. 
The roadway is paved throughout in the same way 
as Rossmore-road, as is also the cab rank within 
the station. The exit is through a large arch in 
the station buildings, and leads direct through 
Great Central-street to Marylebone-road. 


(To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XLVII. 


ORDNANCE AND ForqiFIcaTION DEPARTMENT— 
‘~ (continued). 

Messrs. SCHNEIDER AND Co. have three proving 
grounds; at Creusot, at Havre, and at Tancarville. 
Two of these serve more éspecially for inspection 
tests of guns and mountings, and for firing at 
armour-plates. The third.is:used for ballistic tests, 
long-range firing, determining firing practice tables, 
for testing fuzes and explosives, &c. 


Tue VitLEpIEv Province Grounp, Crevsor. 

The Villedieu proving ground lies 315 metres 
(350 yards) to the south-west of the southern groups 
of Creusot shops ; a plan of this polygon is given in 
Fig. 423, and a general view in’ Fig. 424, page 343. 
It is provided with two sand butts, 10 and 12 metres 
(32 ft. 9 in. and 39 ft. 4 in.) deep, placed at one 
end of the ground ;.a third butt of smaller dimen- 
sions and 7 metres (23 ft.) deep, is situated 135 
metres (410 ft.) to the rear of the left-hand butt, 
and in a line with it. The following numbers refer 
to different parts of the Villedieu installation : _, 


d Firing platform for 27-centimetre guns. 


” ” 





12 and 15-centimetre guns. 


3, ” ”? ” 








Track of 20-ton traveller. 
. Pit of turret for 155 millimetre 14 and 24-centimetre 


a = 57-millimetre ,, 


4 
5 
gun. 
6. Pit of turret for 15-centimetre gun. 
7 
8 


9. Track for 20-ton traveller. 

. 24-centimetre gun. 

. Platform for testing gun tubes. 
Target. 

13. »» for armour-plates. 

14, ” ” ” 

. Shed for stores. rs 

. Cartridge magazine. 

. Entrance. 

. Reception room. 

. Fitters, &c. 

. Powder magazine No. 1. 

Q ee No. 2. 

. Field. 

Several differently arranged firing platforms for 
carrying out firing tests of field and mountain artil- 
lery, are placed in front of the right-hand butt, 
one part being paved with stone, while others are 
covered with grass, &c. Besides these there are the 
following arrangements for testing guns, &c. ; 

Four built-up firing platforms. 

Four pits 11 metres (34 ft. 6 in.) deep, in which 
turrets are erected and tested. 

A group of powder magazines. 

A casemate built near the entrance of the prov- 
ing ground in which are two chronographs with the 
necessary batteries and accessories. Means are 
provided for displacing the aerial wires and shift- 
ing the movable range-finding screens to any dis- 
tance from the guns. 7 

There are in addition four other casemates, a 
priming-room, an ammunition-room, a harness 
dépét, two sheds for various stores, and a reception 
hall for guests. A telephone placed in a room in 
the porter’s hall establishes communication with 
all the departments and chief offices of the Creusot 
Works. 

A railway forming part of the Creusot system 
connects the works with the polygon, and as will be 
seen from the plan, branches and sidings give all 
necessary facilities of communication to different 
parts of the ground. The rolling stock of the line 
is, of course,. of a special character, and adapted 
to the transport of guns of the largest character. The 
railway is provided with numerous lines and turn- 
tables for the requirements of the service. A 50-ton 
traverser and some portable steam cranes serve for 
loading, unloading, erecting, &c. 

Electric current for lighting the —— round 
by night and for turret lighting, is supplied through 
overhead cables from the central electric station ; 
the current required in carrying out gun tests, for 
driving various tools and other power transmission, 
is furnished from the same source. As may be 
supposed the Villedieu polygon is thoroughly 
equipped for al] kinds of tests, and for every nature 
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of war material. The most important kind of tests 
carried out here may be summarised as follows : 
Testing gun tubes by firing from the tubes; a 
gunpowder charge, placed between two projectiles. 
Firing tests of all types of guns, and more espe- 
cially at the present time, mountain and field guns. 
Testing siege and garrison carriages, gun 
mountings, and all the numerous types of turrets 
built at Messrs. Schneider and Co’s. works. 
Twenty guns, of calibres varying from 37 to 
240 millimetres (1 ,'; in. to 9 ;’; in.) are kept 
permanently mounted at the proving ground, for 
testing armour-plates manufactured in the armour- 
plate department. These guns are also used for the 
numerous gunnery experiments made at Creusot. 
The results of all tests made are accurately 
ascertained and recorded, and a complete series 
of the gunnery instruments employed, comprising 
velocimeters, crusher gauges, registering pressure 
gauges, &c., are kept in the store rooms. 


Tue Hoc Provine Grounp, Havre. 

The installation of the Hoc proving ground was 
carried out under the supervision of General 
Sebert, formerly Directeur of the Laboratoire 
Central de ]’Artillerie de Marine. At the com- 
mencement it contained only the necessary 
arrangements for gun-firing tests, and the manu- 
facture of ammunition. Messrs. Schneider and 
Co. extended and completed the installation in 
1897 by adding the required plant for the manu- 
facture of primers, firing tubes, fuzes, &c. 

The proving ground is located on the mouth of 
the Seine, and on its right bank it is in communi- 
cation with the Havre works by a road and a rail- 
way. Heavy guns are carried from the works to 
the proving ground on special trucks, which will 
be illustrated hereafter. 

The proving ground is so arranged that guns of 
all calibres can be tested in every possible manner 
for ascertaining their ballistic qualities, their range, 
accuracy, power of resistance, under every practical 
condition, and so forth. 

The polygon is provided with several platforms ; 
five of these are arranged for point-blank firing 
against sand butts ; two others placed on the Seine 
embankment, are specially adapted for firing at 
various angles and degrees of elevation. Guns can 
therefore be fired at Havre under all conditions 
that would be required of them in actual warfare. 

The practice at the sand butts serves to measure 
the initial velocities of projectiles, For this pur- 
pose the usual range-finding and velocity screens 
are used, in conjunction with the Boulanger-Berger 
chronographs. 

The proving ground is completely equipped with 
all kinds of devices and accessories required for 
fully ascertaining the working of guns, such as 
crusher gauges for measuring inside pressures, 
registering manometers for testing the pressure 
produced in hydraulic recoil cylinders, velocimeters 
for measuring gun-carriage recoil, &c. During the 
firing in the sand butts and at long range, at eleva- 
tion or depression, the working of every part of 
gun and carriage is carefully examined and recorded. 

Special care has been taken for all tests to be 
carried out with every possible guarantee of safety. 
There exists a system of signals for giving due 
notice when firing tests are going to take place, and 
casemates are built to shelter the personnel in charge 
of such tests. By means of an arrangement of 
mirrors the firing staffcan witness in safety the 
progress of various tests. Guns are fired froma dis- 
tance, whether electric or percussion fuzes are used. 

The powder magazines are situated on the oppo- 
site side of the platforms, at a distance from the 
buildings, in which the charges are made up and 
fuzes manufactured. These buildings are of very 
light construction, and are separated from each 
other by earthwork. Messrs. Schneider and Co. 
have increased the number of these buildings 
rather than their size, in order to localise the 
effects of possible accidznts. 

The same principle has been followed in arrang- 
ing the buildings for the manufacture of primers, 
which is a still more delicate operation; this 
department consists of a laboratory and charging- 
rooms, of light construction, and each building is 
isolated one from the other. 

The installations of the proving ground are com- 
pleted by offices, warehouses, and machine-shops 
for carrying out the necessary repairs for the plant. 

The various platforms are served by an 80-ton 
traversing crane, which runs the whole length of 
the pit, in front of the firing platforms, on a 





THE GREAT CENTRAL RAILWAY. 


(For Description, see Page 337.) 
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track that is connected with the line connecting hold on lease a large tract of land between the 
the Havre works with the Hoc proving ground. | Tancarville Canal and the open sea, in which they 
There is also a pit used for testing of projec-| have made the necessary installation for long-range 
tiles by bursting, and for ascertaining the relative | firing tests. This long-range proving groun 
values of various explosives and fuzes. Finally, |forms a natural complement to their recently 
a special installation exists for testing gun tubes | acquired extensive ordnance works at Havre. 
with powder charges, such tests being occasionally} The ground is located a few hundred yards dis- 
required in order to check the results of the phy- | tant from the Havre works and the Hoe polygon. 
sical tests, to which the steel has been previously | The tract of land is about 10 miles in length, so 
submitted. | that ballistic trials that require ranges of from 3} 

Figs. 425 to 427, page 350, are illustrations of | to 44 miles can be carried out under the best pos- 
the Hoc proving grounds. They show respectively | sible conditions for safety and close observation. 
gun carriages and range for depression firing; the| This proving ground is employed principally : 
casemate used in firing trials ; and the pit in which | 1. To compile practice tables for the various 
high explosives and shells are tested. Fig. 428 is | types of guns. 
a view showing the quick-firing gun store depart-| 2. To carry out precision-firing trials at long 
ment of the Havre factory. ranges, especially with regard to field, siege, and 
garrison guns. 

3. For firing tests with high explosives. 

4. For experimental trials of fuzes. 

The ground is remarkably level; it contains three 


TANCARVILLE Lonc-RancEe Provina GRouND. 


Besides the Villedieu and Hoc proving grounds 
already referred to, Messrs. Schneider and Co. 
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MESSRS. SCHNEIDER AND CO’S PROVING GROUNDS AND GUN FACTORY. 
(For Description, see Page 341.) 
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main firing lines, one being used only for high ex- 
plosive tests. As the south side of the ground is 
bounded by the sea, a large area is available during 
ebb tide for executing these tests with every 
guarantee of safety. It is needless to enter into 
the details of installations and of the conditions 
which regulate the firing tests made on this proving 
ground. 

We give in Fig. 429 a detailed plan of the Havre 
Gun Factory, which was unavoidably omitted in 
our last article. In this plan the reference letters 
indicate the following parts: A, west span, con- 
taining steam engines, boilers, testing machines, 
and general offices; B and D, medium and small- 
calibre gun-machining shops ; C, large-calibre gun- 
machining shop ; E, small machine-tool shop, the 
north end being used for the manufacture of fuzes ; 
F, general fitting shop, for smaller work and con- 
struction of torpedo-launching tubes ; G, erecting 
and finishing shop, east span; H, courtyard ; J, 
stores, infirmary, inspectors’ offices, &c. ; K, 
smithy. 


GENERAL Data CoNCERNING THE SCHNEIDER- 
CANET ARTILLERY. 

The great experience acquired by Messrs. 
Schneider and Co., and their long practice in the 
construction of war material, have enabled them 
to design in every detail, to prove and to supply on a 
large scale a complete system of ordnance which is 
characterised by the essentially modern qualities 
of the various types, great power and simplicity. 

The Schneider-Canet system embodies, without 
exception, all the types and calibres used in the 
armament of ships, coast and garrison defences, field 
service, and siege operations. Messrs. Schneider 
and Co. are therefore in a position to fill all 
demands for armaments which they receive from 
various Powers, as well as other types to meet the 
particular requirements of artillery committees. 

The descriptions we have given in preceding 
articles show the power and completeness of the 
plant in the Creusot and Havre Works. It is need- 
less to add that the constant changes and develop- 
ments in the construction of artillery have made it 
necessary to maintain the means of production at 
the highest degree of efliciency, and on a remarkable 
scale of completeness, for the rapid production of 
what may be called the Schneider-Canet series. 
We may remark here, in passing, though the 
fact is generally well known, that it is practically 
impossible to improvise a new type of war material 
possessing the required qualities for immediate 
service, and to put down rapidly the necessary 
plant for its construction, whatever be the re- 
sources available. 

it would be superfluous to review the whole of the 
orders for Schneider-Canet war material executed 
up to the present day. But in order to give a general 
idea, as complete as possible, of the great French in- 
dustry of which Messrs. Schneider and Co. are, in 
a sense, the representatives, we propose to publish 
in following articles descriptions of the special 
nature of some of the guns they manufacture ; for 
the ordinary and relatively old types, however, it 
will only be necessary to describe a few distinct 
classes. 

The following Powers had in service and on 
order, during the year 1898, guns of the Schneider- 


Canet system: France, Denmark, Turkey, 
Argentina, Russia, Greece, Holland, Uruguay, 
Spain, Switzerland, Japan, Mexico, Portugal, 


Bulgaria, China, Transvaal, Sweden, Roumania, 
Chili, Haiti, Norway. Servia, Brazil, Morocco, and 
the Dominican Republic. We propose in ensuing 
articles to describe the various types of Schneider- 
Canet guns and war material in the following 
order ; Naval ordnance ; torpedo-launching tubes ; 
ship guns in turrets; coast defence guns; field 
artillery ; siege and garrison artillery ; landing 
guns ; land turrets ; projectiles ; cartridge cases ; 
tubes and fuzes ; powders and high explosives. 





YEAR-BOOKS AND ANNUALS. 

Aide-Mémoire de L’Officier de Marine. De Edouard 
Durassier, Chef de Bureau au Ministére de la Marine, 
continue par Charles Valentino, Ancien Officier de 
Marine, Chef de Bureau au Ministére de la Marine. 
Paris: Henri Charles-Lavauzelle, Editeur Militaire, 
118, Boulevard Saint Germain, Rue Danton 10.—This, 
a most conveniently arranged work of reference, is now 
in its twelfth year, and with each issue it grows in 
utility. A careful analysis of international rights 





during peace and war is given, and where, if not at 
Paris, the scene of many important conventions, 





should such rights be better known and appreciated. 
The typical ships of the principal Powers are fully 
described, excepting only those of France, an omission 
which ought to be remedied in future issues, for it 
cannot be justified, even on patriotic grounds, since 
everyone concerned knows pretty well the particulars 
of French ships. The principal part of the book is, 
however, taken up with tables giving dimensions and 
other particulars of the ships of each nation, similar 
to those embodied in the tables in ‘‘Brassey’s Annual,” 
but here all the ships of a class are grouped together, 
and the order is arranged according to the fighting 
power of the ship, both of which are preferable to the 
mere alphabetical list given in ‘‘ Brassey’s.” At the 
beginning of the book, too, there is an interesting 
classification indicating the numerical strength of the 
respective navies. Only ‘‘ relatively modern” ships, 
ready for action, are included, vessels launched 
twenty years ago being regarded as of no value from 
the point of view of combat, while ships under con- 
struction, if not ready for trial, are excluded. The 
ships are classified according to size and speed, but it 
is probably sufficient here to give the totals of each 
class : 
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A careful analysis would demonstrate that alike in 


size and speed the British average is higher than in 
the case of the other Powers. There is also given a 
note of the ships ordered or in course of construction ; 
but it is not complete, and, therefore, not very re- 
liable. Lists of ballistics of guns, a historical and 
descriptive narrative of armour, torpedoes, submarine 
cables, and other kindred nautical details make the 
work one of great value as a book of reference. 





Laxton’s Builders’ Price-Book for 1899. London : 
Kelly’s Directories, Limited. [Price 4s. ].—The present 
issue of ‘* Laxton’s Builders’ Price-Book” forms the 
eighty-second edition, and the number of prices quoted 
now exceeds 72,000, while there are 762 pages of letter- 
press. In addition to the mere listing of prices, notes 
are added to each section of the book containing many 
valuable hints on parts of construction and on the 
selection of materials. Reference to the different 
sections is facilitated by an index on the edge of the 
volume. In the section dealing with electric lighting, 
the regulations of the Sun Fire Office, are given. A large 
portion of the volume is devoted to the Metropolitan 
Building Acts of the London County Council regula- 
tions. These are now exceedingly comprehensive, and 
should make jerry building impossible. The trouble 
with all such rules, however, is that a hard-and-fast 
application of them sometimes prevents a perfectly 
legitimate piece of construction, and we have known 
such a case in which a local surveyor had to show a 
firm of architects how to drive the proverbial coach- 
and-four through his own Act. In this instance the 
proposed work was perfectly safe and unobjectionable, 
but was barred by a strict interpretation of the Act in 
question. 

In the portion of the work devoted to legal matters, 
several important decisions of the superior Courts 
made under the new Building Act of 1884 are reported, 
as well as the ‘‘ Heads of Cases” brought before the 
police courts under the same Act. 





The Shipping World Year-Book. Edited by Evan 
Rowland Jones. 1899. London: Printed and pub- 
lished at the Shipping World Office. Effingham House, 
Arundel-street, Strand, W.C. [Price 5s. in’ United 
Kingdom, 6s. in foreign countries.].—This year-book 
has steadily worked itself into the enviable position 
of a standard work for the shipping interest, largely 
by the care with which each successive issue is cor- 
rected to date. Thus we have this year the new 
Shipping Acts of Parliament, the new tariffs of all 
countries who have been altering their rates, new 
port dues and regulations, &c. There is also a revised 
map showing the new Atlantic liners’ routes, all the 
coaling stations, as well as the great ocean highways 
and the distances. There are many data, but we do 
not intend to make a catalogue. 





“ The Electrician” Electrical Trades Directory and 
Handbook for 1899. London: Offices of Zhe Electrician, 
Salisbury Court, Fleet-street, E.C. [Price 10s.].—We 
have here a directory of the world’s electrical firms, 
of electrical limited liability companies, of directors of 
the same, and in addition much useful information re- 





garding laws, rules, and regulations for electrical 
undertakings, so that there is sufficient within the 1400 
pages to satisfy any investor, user, or producer. The 
tabular statements as to electric lighting and electric 
traction concerns, show at a glance how these are 
equipped and with what results they are worked. 


The Universal Electrical Directory (J. A. Berly’s), 
London: H. Alabaster, Gatehouse, and Co., 4, Lud. 
gate Hill, E.C. [Price 63.].—This work, now in its 
eighteenth year, contains a record of all industries 
connected with electricity or magnetism, and the 
names and addresses of manufacturers in all parts; 
9845 being given under Britain, 8195 under Conti- 
nental, 5304 under American, and 2120 under 
Colonial, or 25,464 in all. Under these four divisions 
the names are given in alphabetical order, and at the 
end of the book makers are arranged according to 
their products, while the British firms are also given 
under the different towns where the works are 
located, so that there can be no confusion. In each 
case there is given in addition to name and address, 
telegraph address and telephone number, while facts 
as to public companies’ finance are included. 








GAS ENGINES. 
On Some Recent Developments in the Gas Engine Field. 
Address by Mr. Epwin Ruvp. 

GAS engine engineering is a peculiar and difficult line, 
probably one of the hardest branches in the entire mecha- 
nical field of to-day. This you will understand when you 
stop to consider that the temperature in the cylinder 
during the explosion periods is a dazzling white heat, and 
that many parts are exposed to this high temperature, 
Add to this the different behaviour of the various kinds 


.| of gases, and that the whole process is going on within 


closed doors, so to speak, where you have very little 
chance to see what is taking place, and you can imagine 
the difficulties of the problem. lt is a wonder that an 
engine can be made to run satisfactorily under such con- 
ditions. It requires a constant association with the sub- 
ject in order to fully understand and to be able to over- 
come the numerous difficulties which present themselves. 
The difficulties increase with the size of the engine, due 
to the fact that the heat problem becomes more and more 
troublesome to solve. It is for this reason that the gas 
engine has not made much headway in the larger sizes. 
Also, few men have been willing to experiment in large 
sizes of gas engines in view of the uncertainty and the 
abnormally heavy expense connected with the develop- 
ment of, say, 1000 brake horse-power gas engine. I shall 
later on say a few words touching upon large-size gas 
engines. I shall in the course of this short talk confine 
myself to two classes of engines now in use, and shall en- 
deavour to explain or make clear to you the workings of 
these two kinds of prime movers. ‘This classification is 
made with regard to the mode of regulation, the cycle 
being the same in both—the “Otto” or ‘‘Beau de 
Rochas ;” in fact, this cycle is about the only one used to- 
day commercially. I shall try to point out the advantages 
and the disadvantages of those two classes in order. 
But before I do this, I shall explain the working or prin- 
ciple of the gas engine in general for the benefit of the 
members who may not be familar with the underlying 
principle. (Here the lecturer made some sketches on the 
blackboard and explained the first principles of gas-engine 
design.) The so-called ‘hit-and-miss” gas engine has 
been made exclusively, until recently, and I shall there- 
fore describe this style first. 

The phrase ‘* hit-and-miss” is admirably adapted for 
this type, as you will see from the following description : 

Figs. 1 and 2 illustrate the principles involved in these 
modes of governing. 

The camshaft A (Fig. 1), which ae the exhaust 
valve J and other parts, runs only half the number of 
turns that the engine does. On this shaft is fastened the 
cam B, which moves the gas valve G when the roller C is 
brought in the proper position so as to ride on the cam. 
The governor D controls the position of this roller by the 
aid of the ball-crank lever E. Thus, if the speed of the 
engine is too low, the governor balls will ride closer to 
the spindle, and this will raise the governor sleeve ¥, 
thus operating the lever which moves the roller C on its 
spindle to a position where the cam will strike it, raising 
the gas valve G, and permitting the gas to. be drawn to 
the inlet valve H, where it mixes with the air as it enters 
the cylinder of the engine. On the return stroke of - 
piston the charge is compressed and ignited at = 
centre. Now comes the expansion stroke, and then the 
exhaust valve J is opened, and on the return stroke the 
products of combustion are expelled. : 

You will see that by this mode of governing one oF 
more charges may be cut out, and that the engine either 
takes in a full charge of gas and air or omits the gas 
altogether, as the gas valve stem is only in position to 
operated by the cam B when the engine is running at or 
below normal speed. _ “hit-aad- 

Thus you will readily understand why the edna 
miss” type of engine is not suitable where a uniform 
speed is required, and but few of this type are running "g 
connection with dynamos for electric lighting purposes. 
Where they are driving dynamos, it 1s generally done as 
indicated in Fig. 3. 

As Fig. 3 bg the gas engine is belted to the pulley 
on the jack shaft, and from this in turn to the o—_ : 

The ‘‘hit-and-miss” gas engine must have heavy y 





* Paver read before the Technical Society of Pittse 
burg, Pa. 
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wheels, anda heavy balance wheel is usually mounted on 
the jack shaft in order to obtain an approximately steady 
speed. I have even seen some outfits of this kind, having 
asmall flywheel on the armature shaft. This arrange- 
ment, as you will see, takes up a t deal of floor space. 
The flapping of the engine belt, due to the irregular 
motion of the gas engine, ——— with the ordinary 
hissing sound from the two belts makes the plant a very 
noisy one. The variation in the voltage on a 100-volt 
circuit is generally 34 to 4 volts during the cycle. That 
is, when the engine may take in a few — successively, 
the voltage is steady and rising, but when the engine 
omits one or more charges, a momentary variation in 
speed is the result and fluctuation is apparent in the 
hts. 
Nes introduction of two extra belts, shafting and 
masses to move, causes quite a loss in power, The power 
absorbed by the two belts will be approximately 7 per 
cent., and the jack shaft about 3 per cent., making a 
total of about 10 per cent. taken up by the extra ma- 
chinery. Even with this auxiliary machinery, the speed 
of the dynamo is unstable and the service unsatisfactory. 
This type of engine is, therefore, limited to do work 
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where steady speed is not necessary or required. This 
type of engine has one advantageous feature, namely, that 
the charge is always ignited under the same pressure, 
‘and hence the actual work done by the exploding gases, 
in a given cycle, is practically the same for a full load as 
for no load. 

Recent developments have proved that a modern type 
of gas engine is admirably adapted for electric lighting, 
as its economy is very high, and its speed regulation, in a 
type to which I will refer, has been made as good as that 
of a first-class steam engine. It is the electric business 
which has stimulated the experiments in the direction of 
producing a gas engine which would be suitable for incan- 
descent lighting work, It is in contrast to the ‘‘ hit-and- 
muss" type that I show you illustrations, Figs. 4 and 6, 
of gas engines having the armature on the crankshaft, 
direct-coupled or directly belted, precisely as its brother, 
the steam engine. 

Fig. 2 illustrates a gas-engine cylinder and mixing 
valve of the type which proportions the charge in accord- 
ance with the load. The gas and air are mixed in the 
cylindrical mixing valve A in the proper proportions at 
which the same is set. This ingenious device is in reality 
® proportional meter, and preserves the proportions 
} tween the gas and air whether the engine runs at no 

oad or full load. Thus the governor B in connection 
her this valve has absolute control over the amount of 
the osive mixture to be taken into the cylinder through 
the channel © and inlet valve D. The chai are 
righ an electric igniter, located at F. This igniter, 
on is fully patented by the Westinghouse Machine 
that ge” differs from all other igniters, in the respect 
pera is duplex, and the bonnet covers two separate 
r anisms. This construction makes it possible to 

ge the connections of the wire from the battery to 














either set of terminals while the engine is running. If 
desired, both sets of terminals can be used at one time, 
thus insuring absolute certainty of ignition. This is 
often done in large electric station work. 

From this you will see that the last-described mode of 
governing is similar to that of the steam engine, and that 
for picking up a heavy load it is even a better position. 
All charges being proportioned to the load, if the load is 
suddenly thrown off there is one heavy charge already 
locked in, which cannot be removed, although the 
governor acts instantly, and there may be another under 
way which may be partially reduced by the action of 
the governor. This tends to speed up the engine a trifle 
above the normal, but because of the flywheels this ten- 
dency is so slight that it can be ignored in practice ; 
besides there are very few plants suljocted to throwing 
off the entire load at once. Having described both classes, 
I shall now dwell upon the gas consumption, and what I 
say in this respect is applicable only to the Westinghouse 
gas engine. 

Gas Consuwmption.—The gas consumption in all engines 
varies with the kind of gas used and also with the size 
of the engine up to certain limits. The average per- 
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formance of the Westinghouse gas engine, say, from 20 
horse-power upwards, is 10.5 to 12 cubic feet of natural 
gas per brake horse-power hour. According to numerous 
tests with the Junker calorimeter, I have found that the 
average heat value of natural gas is 1000 British 
thermal units per cubic foot. That is, the engine re- 
quires 10,500 to 12,000 British thermal units for each 
brake horse-power hour, giving a heat efficiency at the 


33,000 x 60 _ P 
shaft 772 x 10,500 ~ 25.4 per cent. and 21.3 per cent. 
respectively. The above are not faucy figures, but repre- 


sent the every-day performance of the engines while in 
the hands of the customer. 

The indicator cards taken from a Westinghouse gas 
engine, will give the reader an excellent idea of the 
governing action under overload, rated load, half load, 
and no load. ( Fig. 5.) é : 

Some special Westinghouse gas engines have been 
built which have given much better results than the 
above mentioned, and I have in mind a special 125 brake 
horse-power gas engine which when tested gave the 
phenominal economy of 9 cubic feet per brake horse- 
power. This would give an efficiency at the shaft of 


2064 = 28.7 per cent. 


These are good results, but they are not as good as may 
be expected, and I firmly believe that the every-day 
performance of a gas engine will within a short time 
reach 334 per cent. Some experiments are being made 
along this line now and with reasonable show of success. 
In comparison with this result, I quote the gas consump- 
tion of the Lenoir engine of 1861, which was practically 
90 cubic feet of about 700 heat unit gas per brake horse- 
power hour. The engine was really the first commercial 








- engine offered to the public. The next step was the 
Otto-Langen free piston engine, which in reality was the 
invention of Barsanti and Mattencci, brought out in or 
about 1867. According to Tresca, the gas consumption 
per brake horse-power was 44 cubic feet per hour. In 
1876, Otto brought out the so-called ‘‘Otto silent” gas 
engine. This engine was a compression engine, and in 
principle not very different from the ‘‘hit-and-miss” 
engine of to-day. This cycle is called ‘‘ Beau de Rochas ” 
or the Otto cycle, although Gustav Schmidt is probably 
the originator of the same. The consumption of gas was 
about 30 cubic feet per brake horse-power hour. Thus 
we can see the efficiency of gas engines as cited above in 
the case of the Westinghouse engine has been notably im- 
proved. 

Water Consumption.—It is necessary in a gas engine to 
have the cylinders and all the parts exposed to the heated 
= water-cooled in order to prevent over-heating of the 

ifferent parts. This is generally done by letting astream 
of water flow through cylinder jackets. As the public at 
large seems to be ignorant as to the water consumed per 
brake horse-power hour, I shall here state the amount of 
water required. In winter the consumption of water may be 
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pa down at about 30 lb. and in summer 38 Ib. to 40 1b. per 
rake horse-power. In places where water is expensive, 
this need not be wasted, as by putting up a tank or tanks 
according to the size of the engine, the loss of water need 
not be more than a few gallons per week, or just as much 
as the evaporation of water from the surfaces of the tanks 
would amount to. Another way of cooling is by means 
of a cooling tower. The water is pumped from a well 
through the water jackets of the gas-engine cylinder, 
where it becomes heated, and from there over to the top 
of a cooling tower, to again return to the well at about 
atmospheric temperature, to be used over and over. 
This mode of cooling produces a greater loss of water 
than that of the tank system, but it is almost always 
used in connection with large-sized engines. Not long 
ago I made some tests for the purpose of determining the 
amount of water necessary for cooling and to determine 
the heat lost through the same. It was found that : 


B.T.U. 
Went out in the cooling water 5,121 
Was converted into work ... 2,922 


Then the approximate amount of heat 
which went out through the exhaust 
and was lost by radiation must be 2,957 


Total ... ei . 11,000 
From this you will see that there is still room for improve- 
ment towards efficiency. The bulk of the loss is in the 
cooling water. 

The Future of the Gas Engine.—Until recently the gas 
engine has been made in comparatively small sizes only, 
and, as I have before stated, only for what you may call 
rough work ; that is, where steadiness of speed was not 
essential. The largest engine in this country, made 
commercially, was — 100 horse-power., having two 
cylinders, and of the “‘hit-and-miss” type. The public 
looked upon the gas engine as a sort of “ freak,” and did 
not take very kindly to it. The hard times, however, 
which we have experienced during the last five years or 
so have done much toward introducing the gas engine. 
The keen competition and small margin of profit caused 
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manufacturers and business men to look around for some 
spot where a saving could be effected in their establish- 
ments ; an investigation followed which was favourable 
to the gas engine. The introduction of electricity, 
calling for prime movers, also stimulated demand for a 
cheap and convenient motor, and this more than anything 
else has brought the gas engine forward. I know for a 
fact that when Mr. Westinghouse, about five years ago, 
commenced experiments in the gas-engine field, he did so 
because he foresaw a large future demand for the gas 
engine in the electrical field, if it could be made to give 
the service that its brother, the steam engine, was doing. 
Experiments on a fairly large scale followed, both on 
compound and single-expansion engines. The work was 
hard and trying, as the obstacles to overcome were 
numerous, but the results have been gratifying. In the 
early part of the spring of 1898 an engine of about 650 
brake horse-power was completed in the works of the 
Westinghouse Machine Company.* This engine is of 
the three-cylinder type and has a speed of 150 revolutions 
per minute. After it was thoroughly tested on the test- 
ing foundation, it was erected in the power-house of the 
Westinghouse Electr'c and Manufacturing Company, 
where it is running in regular commercial service of a 
severe character. The engine is direct connected to a 
suitable electric generator and runs in conjunction with 
one or two steam engines, according to the call on these 
units for electric currents. This engine is by far the 
largest gas engine in the world, and it is pleasing to 
record that this large gas engine was built in Pittsburg. 
But this engine will not long enjoy the distinction of 
being the largest one. The Westinghouse Machine Com- 
any are now making drawings and patterns for a 1500 
sxrake horse-power gasengie. This engine is also of the 
three-cylinder type, and it is designed to run 100 revolu- 
tions per minute. Remarkable economy is expected 
from this engine, as every possible care is being al to 
make it a model of ts Hn gas engine engineering. It 
would not be surprising if this engine developed a brake 
horse-power for every 8} cubic feet of natural gas consumed 
per hour, or 8500 British thermal units per brake horse- 
2564 
8OU0 
30 per cent. at the shaft. When gas engines can be made 
of such efficiency in large units, they will undoubtedly 

* Fig. 6 illustrates this engine operating a direct cur- 
rent 500 volt ‘‘ engine type” generator. 


power hour. This would givea heat efficiency of 
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compete successfully with the most modern steam engine. 
A gas engine of such size and efficiency will run day in 
and day out on less than 1 Ib. of coal, burned in a 
produce gas plant per brake horse-power hour. 

includes banking of fires and the like losses. It would 
have to be a high-grade steam engine and boiler plant if 
it should regularly be able to produce a brake horse- 
power for 2 Ib. of coal per brake horse-power hour, twice 
the amount of fuel required by the gas engine under 
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similar conditions. From the foregoing you will see a 
the gas engine is no longer limited to special power D 
It can hold its own as . get) —- pein 
t all purposes for whic! d ‘ 

Sehssaek 2 this has not been accomplish se 
aday. It is now 108 years since the first nm 
explosive motor was taken out by John Barber, an oe 
that time on it may be seen that great improveme 
have been made 


can be used. But 
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COMPOUND BLOWING ENGINES FOR THE ACKLAM FURNACES. 


CONSTRUCTED BY MESSRS. DAVY BROTHERS, LIMITED, ENGINEERS, SHEFFIELD. 

















Fig.3. 








"og two - page late and on this page we | engine-house, the stroke could not be made more than 
orth E a pair of blowing engines built for the 4 ft. 6 in., and except for this a stroke of 6 ft. would 
Acklam —- Steel Company, Limited, for their have been preferred. The engines are designed for a engine-house. The steam | apr are conical, and are 
of Sheffield by Messrs, Davy Brothers, Limited, working blast pressure of 15 1b. per inch when re- | fitted with Mather and Platt’s king rings and 
iis ia tha he more enterprising blast-furnace | quired, and the steam cylinders are proportioned to springs. The air pistons are fitted with junk rings, 
tee nt — are gradually adopting the work at the best economy with a 12-Ib. blast. The | andan improved form of metallic packing. The stuffing- 
cao - re wee which has been found so advan- | speed of the engines varies with the requirements of | boxes at the bottom of the steam cylinders are fitted 
nent. regards output in America and the Conti- the furnace up to 50 revolutions, at which speed the | with metallic packing, and, as the piston-rods pass 
The engi : f volume swept by the air pistons amounts to 34,632| through stuffing-boxes at the top of the air cy- 
are of th > pon as will be seen from Figs. 1 and 2, | cubic feet per minute. The steam cylinders, as shown linders, these are also fitted with metallic packing. 
cylinder bei te marine type, the high-pressure in Fig. 3, are fitted with piston valves with internal | In engines intended for high blast pressures it is essen- 
~ while, “Sa in diameter and the low-pressure | expansion valves, there being one valve to the high- | tial, or at least very desirable, to reduce the clearance 
Minotes . i e air cylinders are toth 84 in. in pressure and two to the low-pressure cylinders, all | space in the air cylinders to a minimum consistently 
- Owing to the very limited height of the/ three valves keing identical in form and dimensions. | with maintenance of sufficient port area. The clear- 


The = is regulated by the expansion valves, which 
are adjustable by hand from the floor level of the 
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ance in these engines is a little over 3.6 per 
cent., a small amount considering the shortness 
of the stroke. The area through the grids of 
the inlet valves is very great, being a little over 
one-fifth the area of the piston, se | owing to this 
liberal allowance, the indicator diagrams show a 
scarcely measurable pressure on the suction stroke 
below the atmospheric line. All the air valves are of 
the usual grid type, and are fitted with leather falls. 
The delivery valves are arranged circumferentially 
round the top and bottom of the cylinders, whilst the 
suction valves are arranged on the covers. The 
crankshaft is of steel with necks 18 in. in diameter 
by 33 in. long, and the cranks are fixed 120 deg. 
apart, which enables the engines to be started in any 
position of the pistons. The flywheel is 16 ft. in 
diameter, the rim is cast hollow on one side, and its 
weight is about 35 tons. The total weight of the 
engine is about 280 tons. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm in 
tone last Thursday forenoon, when some 20,000 tons of 
pig iron were dealt in. At the close Scotch iron was 3d. 
per tou up, and Cleveland and hematite iron 1d. each per 
ton. In the afternoon the market was easier, and other 
20,000 tons changed hands, and prices fell 2d. to 24d. per 
ton. The settlement prices were: Scotch iron, 54s. 44d. 
per ton; Cleveland, 47s. 6d.; Cumberland and Middles- 
brough hematite iron, 58s. 44d. and 60s. per ton. A mode- 
rate amount of business was done on Friday forenoon, 
and the tone wassteady. Scotch iron was unchanged, but 
Cleveland fell 4d. per ton. The tone was better in the 
afternoon, Scotch advancing 14d. per ton. For the day 
the sales reached about 50,000 tons. The settlement 
prices were 54s. 6d., 47s. 44d., 58s. 4}d., and 60s. per 
ton. A very small amount of business was done on 
Monday forenoon, not more than 10,000 tons being sold. 
At first the tone was strong, but the close was flat, and 
the price was 2}d. down from Friday, hematite iron 
falling the same amount, and Cleveland 2d. per ton. 
The market was flat in the afternoon, partly in 
sympathy with the weakness of copper. Prices de- 





clined other 2d. to 34d. per ton, and the sales 
amounted to 20,000 tons. The day’s sales included 10,000 
tons, which were bought at 54s. 9d. and 54s. 8d. 


three months open. The settlement prices were 54s. 3d. 
47s. 6d., 58s. 6d., and 60s. The market was very flat on 
Tuesday forenoon. Locally large sales were made, and 
prices gave way very badly. Scotch iron lost 5d. per 
ton, Cleveland 3d., and hematite iron 64d. per ton. Some 
35,000 tons were sold. In the afternoon about 30,000 
tons changed hands at a decline in prices. Scotch war- 
rants closed no less than 8d. per ton down on the day at 
533. 44d. per ton cash buyers, and Cumberland hematite 
iron 7d. per ton down. The settlement prices were : 
53s. 44d., 46s. 9d., 57s. 3d., and 60s. per ton. Some 25,000 
tons changed hands this forenoon, and the tone wassteadier. 
Scotch rallied 24d. per ton. A similar quantity was pur- 
chased in the afternoon, and Scotch iron closed 4d. 
per ton up on the day. The settlement prices were 
53s. 9d., 46s, 9d., 57s. 6d., and 60s. per ton. The follow- 
ing are the current quotations for No. 1 makers’ iron: 
Clyde, 62s. per ton; Gartsherrie, 62s. 6d.; Calder, 
63s. 6d.; Summerlee, 65s. 6d. ; Coltness, 66s.—the fore- 
going all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 61s. 6d.; Shotts (shipped at Leith), 64s. ; 
Carron (shipped at Grangemouth), 64s. per ton. There 
are still 83 blast-furnaces in active operation in Scot- 
land, being two more than there were blowing at 
this time last year. The sudden changes that have 
lately occurred in prices have probably been due to the 
state of the speculative account open in the market, which, 
being somewhat sensitive, responds very quickly to cur- 
rentrumours. In Cleveland and hematite iron warrants 
there has not been so much business doing, and for the 
time being there is a lull in respect of fresh business 
with consumers, but no falling off in the consumption. 
This, coupled with the glowing reports of the condition 
of the American iron trade, makes any serious fall in 
price in the near future rather improbable. Last week’s 
shipments of pig iron included 182 tons for France, 245 tons 
for Germany, 360 tons for Russia, 808 tons for Holland, 
smaller quantities for other countries, and 3613 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 309,311 tons yesterday 
afternoon, against 310,474 tons yesterday week, thus 
showing for the past week a reduction amounting to 1163 
tons, 


Finished Iron and Steel.—The high prices of fuel, and 
the inability of steelmakers and shipbuilders to specify a 
reasonable date for the delivery of the goods which they 
have contracted to supply, have tended to quiet the 
tone of general trade in Glasgow and the West of 
Scotland this week; but with the order-books so well 
filled there has not been any perceptible diminution in 
the activity about the great public works. It is but 
natural that the merchants and others should prefer to 
withhold fresh orders in view of the delayed delivery 
dates specified, as the market in the interval of waiting 
may turn in theirfavour. This waiting policy is becoming 
quite pronounced in shipbuilding, as builders having about 
18 months’ work on hand cannot promise that much 


fresh tonnage can be laid down this year at any rate. 
There is no doubt that the manufactured iron and steel 
trades are very busy, and prices remain at the topmost 
level. 

Glasgow Copper Market.—There was nothing done in 





copper in last Thursday’s forenoon market, and the price 
was unaltered. In the afternoon the price fell 16s. 3d. per 
ton, but no business wasdone. On the following day there 
was likewise an absence of business, and the price fell 
83. 9d. per ton in the forenoon, and other 103. per ton in 
the afternoon. The market was without business on 
Monday forenoon, and the price was 53. per ton 
lower. In the afternoon, however, 50 tons changed 
hands, and in sympathy with London advices, the 
price fell other 25s. per ton, thus bringing the market 
quotation down about 7/. per ton since the month of 
January. One lot of copper was sold yesterday forenoon, 
and the price gave way 2s. 6d. per ton. In the after- 
noon 200 tons changed hands. The tone was very flat, 
the closing quotations showing a decline on the day of 
28s. 9d. per ton at 66/. 5s. buyers cash and three months. 
At the forenoon market to-day some 100 tons were dealt 
in, and the price advanced 7s. 6d. per ton. .The market 
was very strong in the afternoon, and another 100 tons 
was purchased, the quotations leaving off 2/. per ton up. 


Shipbuilding Contracts.—Messrs. William Denny and 
Brothers, Dumbarton, have received an order from the 
proprietors of the New York Herald for the construction 
of a large steam yacht, said to be the largest yet 
constructed. Mr. G. L. Watson, the famous yacht 
designer, has charge of the order. — Messrs. A. 
Sunlay and Co., of London, have contracted with 
Messrs. A. Rodger and Co., Port Glasgow, for the 
construction of two steamers. — Messrs. Mackie and 
Thomson, have received an order to build a steamer 
210 ft. long and of 1100 tons deadweight for Messrs. 
Hawthorn Brothers, and Co., London, to_be employed 
in the fruit trade. Messrs. Stephen and Sons, Lint- 
house, will supply the engines, which are to develop a 
speed of 114 knots.—The Caledonian Railway Steam 
Packet Company are having a new steamer built of high 
speed for the coast traffic. 


Bursting of Another Reservoir.—Last Saturday morning 
near Glenfinnan, on the Mallaig Railway Works, a large 
reservoir burst, which was used, for power purposes, to 
drive a dynamo to generate an electric current for driving 
the rock drills. It did considerable damage, and carried 
away one of Messrs. Cooper and Co.’s stores, together 
with the storekeeper, whose body was found in the course 
of the evening in a reservoir at a lower level. 


Big Contract for an Ayr Firm.—Messrs. D. and J, 
Milligan, Ayr, are the successful contractors for the 
rebuilding of Skibo Castle, Sutherlandshire, for Mr. 
Andrew Carnegie, the Scoto-American millionaire. The 
contract will amount to about 50,0007. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Limited Companies.—The annual report of the 
directors of Messrs. Vickers, Sons, and Maxim, Limited, 
has been issued. The shareholders received an interim 
dividend of 1s. per 1/. share, and a further dividend of 2s. 
per share is now recommended, making 15 per cent. for 
the year, leaving to carry forward to profit and loss 
account a sum of 49,394/, 4s. 2d. The total profit for the 
year was 185,644. The directors propose to increase the 
ordinary share capital by 250,000 new ordinary shares of 
1/. each. These they propose to allot at par to existing 
shareholders at the rate of one new ordinary share for 
every four existing ordinary shares, and they also recom- 
mend the declaration of a special bonus of 5s. per share 
on the existing 1,000,000 ordinary shares of the company. 
This bonus may be applied in payment of the amount due 
on the new shares. A holder, therefore, of four ordinary 
shares will receive a fifth paid-up share, and at the pre- 
sent time they are selling at from 6/. to 6/. 5s. per share. 
—The annual meeting of the shareholders of Messrs. 
William Jessop and Secs, Limited, of the Brightside 
Steel Works, has been held, and a dividend equal to 6% 
per cent. per annum on the paid-up capital was declared. 


Death of Mr. Geo. J. Kell.—The death of Mr. George 
Johnson Kell, of Barnsley, a well-known mining engineer, 
occurred at Southport on Saturday, after a lingering ill- 
ness. The deceased, who was 61 years of age, was well- 
known amongst the mining community. He was a native 
of Bramham, and went to the Barnsley district in 1851, 
and for 27 years was employed by Messrs. Charlesworth 
in the management of their collieries. Deceased was also 
at Killamarsh, Warren Vale, Thrybergh Hall, and Dod- 
worth Collieries, when the latter were purchased by 
Messrs. Charlesworth: He was in business with his 
brother Mr. A. R. Kell as mining and civil engineers, and 
ry oy a large practice in the South Yorkshire district. 
At the time of his death he was consulting engineer at 
several collieries, and managed the Stanhope Silkstone 
Colliery. He leaves a widow, seven sons,* and one 
daughter. 


The Hull Coal Trade.—The returns of the Hull Chamber 
of Commerce for the month of February show that there 
has been an increase of business as compared with Feb- 
ruary, 1898, although it has not improved to such an 
extent as the existing state of trade would lead one to 
expect. There were sent to the port last month 197,616 
tons, as compared with 181,152 tons in February, 1898— 
an increase of 16,464 tons. In the two months ending 
February, 401,168 tons were sent, showing an increase of 
20,528 tons, as compared with what was sent in the first 
two months of last year. In the coastwise exports 25,290 
tons were despatched last month, as compared with 
12,905 tons in February, 1898, showing an increase of 
12,385 tons. In the exports, 72,213 tons were sent out, as 
compared with 35,913 tons in February last—an increase 
of 36,300 tons, The exports for the last two months 
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total 165,095 tons—an increase on the corres i 
months of last year of 62,625 tons. ponding two 


Iron and Steel.—The most experienced member; 

iron and steel trades say they oe oo bib 
when there was such a heavy, well-sustained demand for 
all classes of material as there is at the present time It 
is found impossible to make deliveries of iron to meet 
the requirements of customers, and much inconvenience 
is thereby being caused. The means of increasing the 
output of steel of different kinds has been going on for 
some time in several works, but it is yet below require- 
ments, and prices are very firm, The best brands of 
Swedish steel are scarce, and if it should be decided 
the Government to put this material to a use, for which 
hitherto only English steel has been applied, there will 
be more difficulty in obtaining it. For all kinds of tool 
steel there is an excellent demand, and more business ig 
being done in spring steel. The rolling mills, tilts, and 
forges are crowded with work. . 


The South Yorkshire Coal Trade.—The coal trade 
throughout South Yorkshire keeps at a high level, and is 
generally in a more healthy state than for some years 
past. The railway, gas, and ordinary large consumers 
are taking their full quantities under contract, and in 
some cases much beyond. The steam coal trade is brisk 
both on home and shipping account. The tonnage that 
is being sent to the Hull, Grimsby, and ordinary ports 
near is exceptionally heavy for the time of year. A fair 
business is being done in house coal, particularly with the 
London and ordinary southern markets, The activity 
in the iron and steel industries is causing an excellent 
— for all kinds of coke, and prices are well main- 
tained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and the market was 
rather flat. This, however, was to be expected after 
the heavy buying that occurred a little while ago. 
There was very great confidence in the future, and 
makers—all of whom are well sold—did not press 
iron on the market. Buyers at the same time were 
very backward, mye influenced by the result of opera- 
tors in warrants, who have succeeded in reducing prices. 
It was reported that small odd lots of No. 3 g.m.b 
Cleveland pig iron had changed hands at 47s. for 
prompt f.o.b. delivery, but it was no easy matter to 
find sellers ready to accept such a figure for any 
quantity. Most of the makers still adhered to 48s. 
The other qualities showed little alteration. No. 1 
was 49s.; No. 4 foundry, 47s.; grey forge, 463. 6d. ; 
and mottled and white, each 46s. Middlesbrough war- 
rants opened at 46s. 8d., and closed 46s. 9d. cash buyers. 
East coast hematite pig was steady at about 60s. for early 
delivery of mixed numbers, Spanish ore was pretty 
strong. Rubio was put at 15s. 6d. ex-ship Tees, and 
freight Bilbao-Middlesbrough were firm at 6s., with 
vessels none too plentiful. Middlesbrough hematite 
warrants were neglected. To-day there was practically 
no alteration in the market. 


Manufactured Iron and Steel.—Quotations for manu- 
factured iron and steel remain stationary. The demand 
for nearly al! descriptions continues excellent, and, in 
fact, producers cannot satisfy requirements. Lots of 
orders might be placed if makers were in a position to 
execute om at an early date, but they are too busily 
occupied to be able to do so. Railmakers look for im- 
provement in price, seeing that American producers are 
now so well employed, and that hitherto competition has 
come from across the Atlantic. Iron ship-plates are put 
at 6/, 15s., and steel ship-plates 7/. 23. 6d.—both less dis- 
count. Heavy sections of steel rails are firm at 4/. 15s. 
net at works, 


Coal and Coke.—Bunker coal is plentiful and rather 
dull, though the demand is by no means bad. The con- 
sumption of gas coal is now decreasing. Manufacturing 
coal keeps steady. There is a very full demand for coke, 
and quotations an upward tendency. As much as 
193. 6d. f.0.b. is named. The local consumption 1s enor 
mous, and, in fact, the supply is hardly adequate. 4 
average blast-furnace qualities delivered at Clevelan 
works 16s, 3d. is paid, and there are sellers who are 
inclined to hold out for more. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Steam coal quotations have ruled ontiouary, 
but they have, at the same time, shown firmness ; ert 
descriptions have made 13s, 3d. to 13s. 6d. per ton, while 
secondary qualities have brought 12s. to 12s. 6d. per oo 
The demand for household coal is, of course, falling © 
with the advance of the season; No. 3 Rhondda yeirr 
matie 12s. 6d. to 13s. per ton. In coke foundry qua -— 
have made 19s, to 20s. per ton, and furnace ditto, ed 
to 17s. per ton. As regards iron ore, the best rubio has 
made 14s, 3d. to 14s. 6d. per ton. — 

Burry Port.—The Llanelly connection of the bu 
Port mn Gwendraeth Valley Railway was ere = 
traffic on Friday, when coal was conveyed to Llanelly 
docks for shipment. anneal 

Construction at Devonport.—The Admiral-Superinten- 
dent at Devonport has been requested to sate he ap 
proximate dates for completion of vessels now = a 
struction there. In reply, the Lords of the —- - 
have been informed that the Psyche will be comp hi by 
the end of April; the Ocean, line-of-battle s +e 
July 24; the Implacable, line-of-battle ship, “4 é jak 
1900; and the Bulwark, line-of-battle ship, DY 
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1901. In the case of the Bulwark the officials appear to 
be sanguine, as the vessel will not be laid down until the 
middle of this month. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in February were 
as follow: Cardiff—foreign, 1,218,226 tons; coastwise, 
162,382 tons. Newport—foreign, 263,174 toas; coast- 
wise, 62,291 tons. Swansea—foreign, 104,908 tons ; coast- 
wise, 55,820 tons. Llanelly—foreign, 13,279 tons ; coast- 
wise, 4750 tons. It follows that the total shipments from 
the four portsin February amounted to—foreign, 1,599,587 
tons; coastwise, 285,243 tons. The shipments of iron 
and steel from the four ports in February were: Cardiff, 
3673 tons; Newport, 250 tons; Swansea, 1821 tons; 
Llanelly, nid; total, 6744 tons. The shipments of coke 
were: Cardiff, 5670 tons ; Newport, 779 tons ; Swansea, 
1965 tons; Llanelly, nz/; total, 8414 tons. The shipments of 
patent fuel were ; Cardiff, 32,510 tons; Newport, 4318 tons; 
Swansea, 43,572 tons; Llanelly, ni/; total, 80,400 tons. 
The aggregate shipments of coal from the four principal 
Welsh ports in the first two months of this year were as 
follow: Cardiff, 2,866,163 tons; Newport, 643,396 tons ; 
Swansea, 362,030 tons; Llanelly, 35,792 tons ; total, 
3,907,381 tons. The aggregate shipments of iron and 
steel from the four ports during the two months ending 
February 28 this year were: Cardiff, 7305 tons ; New- 
port, 1773 tons ; Swansea, 2187 tons ; Llanelly, nid ; total, 
11,265 tons. The aggregate shipments of coke were: 
Cardiff, 12,135 tons ; Newport, 1757 tons; Swansea, 4571 
tons; Llanelly, ni; total, 18,463 tons. The aggregate 
shipments of patent fuel were: Cardiff, 63,975 tons ; 
Newport, 16,989 tons; Swansea, 82,558 tons ; Llanelly, 
nil; total, 163,522 tons. 

Work for Portsmouth.—It is proposed to expend con- 
siderably over 1,000,0002. upon new construction at Ports- 
mouth this year. The Canopus, line-of-battle ship, will 
be continued and completed, and two other line-of-battle 
ships, the Formidable and the London, will be well ad- 
vanced; the Gladiator, a second-class cruiser, will be 
completed this year, and the third-class cruiser, Pandora, 
will be greatly advanced, while an armoured cruiser, and 
a small vessel, will be laid down. 


_ The New Royal Yacht.—The wood to be used in the 
interior fittings of the new Royal yacht is to be obtained, 
if possible, from the West Indies. Inquiries have been 
made in Jamaica for samples and quotations. It is 
desired to confine the selection to woods which are either 
already or likely to be marketable. Such woods as satin 
wood, mahogany, West Indian cedar, juniper, coccus, 
ebony, and lignum vit can all be supplied from Jamaica. 


Welsh Coal for Denmark.—Contracts for supplying the 
Danish State Railways with steam coal for the ensuing 
ear has just been awarded. Of 90,000 tons, 20,000 tons 
se been placed in Newcastle for the best Northumber- 
land coal, and about 70,000 tons in Newport for the 
steam coal of that district. The coal is to delivered 
at Aarkhuus, 


The ‘‘Lizard.”—A new set of furnaces, ordered from 
the Leeds Forge Company for the Lizard, gunboat, has 
been delivered at Devonport. The furnaces will be 
finished off at Keyham, and will be sent to Haulbowline 
to be fitted on board the ship. The vessel’s refit is esti- 
mated to cost 11,0007., and will not be completed until 
the close of June. 


Creat Western Colliery Company, Limited.—The report 
of the directors of this company for the past year states 
that the net profits amounted to 10,3597., which, with a 
balance of 10187. brought forward, made up an available 
sum of 11,3787. The dividends upon the preference A 
shares absorbed 5000/., leaving a balance of 6378/7. The 
directors recommended a dividend of 2} per cent. on the 
ordinary B shares for the year, without deduction for 
income tax. The output of coal for 1898 was 413,648 tons, 
as against 720,926 tons in the previous year. The reduced 
production was consequent on the collieries having been 
idle from — owing to the strike at the associated 
collieries of South Wales and Monmouthshire, which was 
terminated by a new sliding scale for the regulation of 
wages being agreed upon between masters and men. 
The company’s collieries were maintained in good order 
during the stoppage, and on the resumption of work the 
output was speedily restored to the normal quantity. 


Welsh Coal for the Navy.—The Lords of the Admiralty 
lave ordered 3000 tons of Welsh coal for immediate de- 
livery at Devonport, in addition to a large quantity re- 
cently ordered, but not yet delivered. 


The ‘‘ Spartiate.’—The Spartiate, cruiser, is now to be 
completed at Devonport, to which port she is to be 
Emanently attached. The Spartiate is an improved 

iadem, and is the only vessel of her class building at a 
Government Dockyard. She was laid down at Pembroke 
in May, 1897, and was launched in October ; she is to be 
aoe for sea by August. Her total cost is estimated 





Pn InstiruTIoN or Civi,_ ENGINEERS.—The annual 
ae of the Institution of Civil Engineers was held on 
Wey evening in the Hall of Lincoln’s Inn. Mr. 
- H. Preece, the President, occupied the chair, and the 
vr included Sir William White, Mr. J. W. Swan, 
grofensor Aitchison, Sir William M‘Cormac, Sir James 
eee aright, and Lord Wolseley. The speech of the evening 
poh of Sir James Sivewright, who responded to the 
— of “Our Empire,” paying a warm tribute to the 
rg Iness with which the Dutch Africanders supported 
po foent vote in favour of Cape Colony’s contribution to 
Tnstiter?, Mr. W. L. Jackson, M.P., in proposing ‘‘The 
shi itution of Civil Engineers,” stated that the member- 
Ip of this Society now exceeded 7000, 


MISCELLANEA. 


THE output of Bessemer ingots in the United States 
last year amounted to 6,609,017 tons, as against 5,475,315 
tons in 1897. The make of rails was 1,955,427 tons, of 
which 452,868 tons were rails weighing more than 85 Ib. 
per yard. 

The block system will be adopted on all Austrian 
railway lines from May 1 next. On some of the lines 
Siemens electric interlocking system is to be used, the 
arrangement being such that a train having entered a sec- 
tion, and the signal being closed behind it, that signal can- 
not be again lowered till the train has passed the next signal. 


The traffic receipts for the week ending March 5, on 
33 of the principal lines of the United Kingdom, 
amounted to 1,650,150/., which was earned on 19,6044 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,548,116/., with 19,163? 
miles open. There was thus an increase of 102,034/. in 
the receipts, and an increase of 440? in the mileage. 


The Odesski Listok states that the directors of the 
Russian Volunteer Fleet intend to build a new line of 
steamers in order to cope with the large and increasing 
traffic with the Far East. The Nijni-Novgorod left 
Odessa on March 2 with a number of the ‘‘ watchmen” 
for the Eastern Chinese Railway and a cargo of 2000 tons 
of rails and 2000 tons of material for railway bridges, 
platforms, &e. 


The Board of Trade have recently confirmed several 
electric lighting orders. One of these authorises the con- 
struction of light railways in the county of Stafford from 
Cheddleton Junction on the North Staffordshire Railway 
to Caldon Low and Hulme End. A second order 
authorises the construction of a light line from Stour- 
bridge to Kinver, and a third of lines in the —— 
of Chirton, North Shields and Cullercoats, and the 
urban district of Whitley and Monkeaton in the county 
of Northumberland. 


At the recent New York meeting of the American 
Society of Mining Engineers, Mr. E. 8. Sperry, of Bridge- 
port, Connecticut, describes an alloy of equal parts of 
nickel and aluminium, which has the curious property of 
spontaneously disintegrating to a coarse powder within a 
few months of its being cast. The alloy was made by 
melting the metal in a plumbago crucible under borax 
and adding the aluminium when the proper temperature 
was reached. The two combine readily, the alloy becom- 
ing incandescent and boiling. When molten it is very 
fluid, has a grey colour, and has a fracture devoid of any 
crystalline appearance. The alloy is very brittle when 
cold, and can be readily ground to powder in a mortar. 


The trade and navigation returns for February show 
exports amounting to 19,382,406/., an increase of 
1,740,557/., or 9.8 per cent., on the corresponding month 
of 1898, the imports amounting to 35,586,694/., and in- 
crease of 184,180/., or 0.5 per cent. The value of the 
iron and steel exports was 1,727,181/., against 1,696, 421/., 
an increase of 1.8 per cent.; and of coal and coke exports 
1,629, 426/., against 1,165,939/., and increase of 39.7 per 
cent. Imports for two months ended February 28 
amounted to 76,803,300/., an increase of 1,103,135/., or 
1.4 per cent.; exports to 39,729,640/., an increase of 
2,856,3877,, or 7.7 per cent., and re-exports to 10,998, "°79/ , 
an increase of 988,172/., or 9.8 per cent. 


A short electric railway, of some interest owing to the 
heavy grades involved, is described by Mr. F. W. Black- 
wood in a paper published in the ‘‘ Journal of the Asso- 
ciation of Engineering Societies.” The line in question 
connects Butte, Montana, with Centerville, one of its 
suburbs. The total length of the line is but 1} miles, 
but the difference in level hetween the lowest and highest 
points is 416 ft. The difficulty of locating the line was 
Increased by that of securing land on reasonable terms 
from the proprietors. Much of the land desired formed 
part of mining properties, the owners of which had 
exalted notions as to its value. In the end gradients of 
as much as 7} per cent, were introduced in places, and 
curves of as little as 64-ft. radius. As ample power was 
available, the main objection to these heavy inclines was 
the increased difficulty of securing safety in the descent. 
The cars are accordingly fitted with an emergency electric 
brake, and so far there have been no accidents since the 
line was opened last August. 


The Terrible, cruiser, Captain C. G. Robinson, arrived 
at Plymouth on Wednesday morning, and reported that 
an accident had occurred on board during her voyage, 
resulting in the death of one man and injury to five 
others. The vessel had been to Malta with new crews, 
and was returning home with the relieved ships’ com- 

anies. After she left Malta one of the tubes of her 

elleville boilers burst, and two men were scalded. She 
called at Gibraltar, and left there on Sunday night. At 
ten o’clock on Monday morning one of the port boilers 
was giving trouble, and a stoker named Edward Sullivan 
opened the furnace door to ascertain the cause. A tube 
of the boiler then burst, and the escaping steam blew the 
fire into the stokehold. Sullivan was overwhelmed with 
fire and steam, and when assistance came he was found 
to bescorched and burnt almost beyond re: ition, Lying 
on the floor of the stokehold not far from Sullivan was a 
leading stoker named George Underwood, whose injuries 
were also uf a serious character. Other members of the 
stoking party were scalded. 


A statement of estimated expenditure on naval work 
to March 31, 1899, under the Naval Works Act, 1897, 
has just been issued as a Parliamentary A mig The state- 
ment showsa total increase from 1,270, ., the estimated 
expenditure in 1888-9, to 3,638,665/., the total estimated 





expenditure to March 31, 1899, Thus, the expenditure 





on Gibraltar for various purposes is to be increased from 
248, 0002. to 903,1747. Other increases are: For the enclosure 
and defence of Portland Harbour, from 43,0007. to 254,5902. ; 
for deepening harbours and appproaches, from 69,0002. to 
650,587/. ; for Keyham Dockyard extension, from 245,000/. 
to 518,125/.; for Portsmouth Docks, from 10007. to 
373,442/.; for Hong Kong Dockyard extension, from 
54,600/. to 61,695/. ; for Haulbowline improvements, from 
18,2077. to 38,0751. ; for Keyham Engineers’ College, from 
35007. to 23,5457. ; and for Dartmouth College for Naval 
Cadets, from 52,000/. to 52,1652. The item of superin- 
tendence and miscellaneous charges is to be increased 
from 48,0007. to 132,410/., while two new items are 
26,3252. and 17,6587. for Chatham Naval Hospital and 
Walmer Marine Dépét. No increase is provided in the 
estimate of 15,000/. for Colombo Dock. 


The Coal Smoke Abatement Society (Sir William 
Richmond, K.C.B., R.A., chairman) have agreed to the 
holding of an exhibition of coal smoke abatement appli- 
ances in conjunction with the forthcoming Building 
Trades Exhibition at the Royal Agricultural Hall. This 
will be opened on April 26 by Professor George Aitchi- 
son, R.A. (President Royal Institute British Architects), 
supported by the Duke of Westminster; Mr. G. H. 
Fellowes-Prynne (President Architectural Association); 
Mr. R. Vigers (President Institute of Surveyors); Mr. 
J. W. Swan (President Institute Electrical yo Aeon 
Sir William Richmond, K.C.B., R.A. ; Sir Arthur Blom- 
field, A.R.A.; Sir William Arrol, M.P.; Sir A. Hick- 
man, M.P.; Mr. A. Waterhouse, R.A.; Mr. G. T. 
Bodley, A.R.A.; Mr: W. Goscombe John, A.R.A.; 
Mr. Thomas Blashill (Architect London County Council) ; 
Mr. F. J. Bailey (Architect London School Board), and 
many other well-known architects. The iety have 
arranged to give a gold, silver, and bronze medal, together 
with certificates of merit, to the best exhibits in the 
smoke-abatement section. The offices of the exhibition 
are at 43, Essex-street, Strand, W.C. 


We learn from Le Temps that the French seagoing 
torpedo-boat Fleurus has just successfully completed her 
official trials with new boilers. What makes this of 
interest is that the boat has now m five years under 
official trials, and that two sets of boilers have during this 
time been tried and taken out through their having failed 
to come up to the stipulated conditions. Moreover, in 
the last five years, speeds of torpedo-boats have increased 
so much that her 18 knots now places her low down in 
her class. The boilers that she is now fitted with are of 
the Niclausse type, and the trials have been so successful, 
that she has been placed at once on the active list. The 
consumption test of 24 hours gave 800 grammes or 
1} lb. of coal per indicated horse-power, and the full- 
power test of over 4000 indicated horse- power was 
at the rate of 15}? indicated horse-power per square 
foot of grate surface, and the consumption, it states, was 
20 per cent. below the full-power tests with the other 
boilers. M. Bertin, in his book on marine boilers, speaks 
highly of the Niclausse boiler, and from the number of 
ships being now fitted with them in the French Navy, 
his opinion appears to be shared by the French naval 
authorities. 


The paper-insulated cable for telegraph and telephone 
work, now being laid between London and Birmingham, 
will be the longest of the kind that has hitherto been 
undertaken. The cable used is of the lead-covered, paper- 
insulated, air-space type, and is being manufactured at 
Prescott and Woolwich. Each pair of conductors is 
wrapped with strong, specially-prepared paper, free from 
metallic particles, in such a way as to completely enclose 
the wires and to perfectly insulate them both from 
each other and from neighbouring conductors. The insu- 
lated pairs are then stranded into a compact and sym- 
metrical cable. Additional paper insulation is laid 
on spirally between each completed layer of pairs, so 
as to form a suitable bed for the next layer. A final 
wrapping of at least one thickness of paper or of other 
suitable fibrous material is added between the outer 
layer and the lead sheath. The cable is drawn into 3-in. 
cast-iron socket pipes, laid in sections of 150 yards, leaving 
a gapof 4 ft. 2 in. for the purpose of —— the sections 
of cable. These pipes are being laid at a depth of 2 ft. 
below the surface of footways, and 2 ft. 6 in. below the 
surface of roadways, which depths will insure against 
crushing by heavy weights passing over the roads. At 
distances of five miles the cable is brought up to distri- 
bution boxes, fixed in test pillars, somewhat resembling a 
pillar letter-box. 





Russtan PeTroteumM.—The output of petroleum in 
Russia last year was 486,000,000 poods. The correspond- 
ing production in 1897 was3 422,000,000 s. The value 
of last year’s output was 48,114,000 roubles, as compared 
with a corresponding value of 32,494,000 roubles in 1897. 





Our Locomotive Exports.—Our locomotive exports 
are still reviving, the value of the engines sent away in 
February having been 75,214/., as compared with 50,880/. 
in February, 1898, and 81,8567. in February, 1897. The 
most important shipments made in February were those 
to British India, which represented a value of 25,626/., as 
compared with 13,232/. and 31,0987. In the two months 
ending February 28 locomotives were exported to the 
value of 166,657/., as compared with 119,742/. and 
250,344/. in the corresponding periods of 1898 and 1897 
respectively. The engines exported to British India 
figured in these totals for 71,315/., 32,129/., and 66,645/. 
respectively. The value of the exports to South America 
in the first two months of this year was 21,500/.; to 
British South Africa, 15,193/.; and to Spain, 13,4077. 
There has been a large contraction this year in the 
value of our locomotive shipments to Australasia. 
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NOTICES OF MEETINGS. 

THe INSTITUTION OF CrviL ENGINEERS.—Tuesday, March 21, at 
8 p.m. Papers to be further discussed : 1. ‘‘ Water-Tube Boilers 
for Marine Engines,” by.Mr. J.T. Milton. 2. ‘* Recent Trials of 
the Machinery of Te by Sir A. J. Durston, K.C.B., R.N., 
M. Inst. C.E., and Mr. H. J. Oram, K.N., M. Inst. C.E. Paper 
to be read, time permitting: ‘‘ Alloys of Iron and Nickel,” by 
Mr. Robert Abbott Hadfield, M. Inst. C.E. 

Royau InstiTuTiON OF GREAT Britain.—Friday, March 24, at 
nine o’clock. The Right Hon. Lord Rayleigh, M.A., D.C.L:, LL.D., 
F.R.S., M.R.I., on ‘‘ Transparency and Opacity.”—Saturday, 
March 25, at 3 An The Right Hon. Lord Rayleigh, M.A., 
D.C.L., LL.D., F.R.S., on ‘The Mechanical Properties of Bodies” 
(Lecture VII.). 

THe InstiTUTION OF JUNIOR ENGINEERS. — Visit, Saturday, 
March 25, at 3 p.m., the testing station of the British Fire Pre- 
vention Committee at Hanover Gate, Regent’s Park, London. 

Society or Arts.—Tuesday, March 21, at 4.30 p.m. Foreign 
and Colonial Section. ‘‘ The Commercial Development of: Ger- 
many,” by Mr. C. Rosenraad, F.S.S., and Fellow of the Institute 
of Bankers.—Wednesday, March 22, at 8p.m. ‘* Electric Trac- 
tion,” by Mr. Philip Dawson. Sir Frederick Bramwell, Bart., 
D.C.L., F.R.S., will preside. 

Tue Surveyors’ INsTITUTION.—Monday, March 20, when a paper 
will be read by Colonel G. W. Raikes (Fellow), on ‘‘ The Report 
(No. 2) of the Royal Commission on Local Taxation, especially 
dealing with Valuation and Rating in respect of Tithe Rent 
Charge.” The chair will be taken at eight o’clock. 

INSTITUTION OF NAVAL ARCHITECTS.—Meetings will be held in 
the Hall of the Society of Arts, John-street, Adelphi, on 
Wednesday, March 22, at noon; or Thursday, March 23, at 
noon, and at 7 p.m.; and on Friday, March 24, at the same 
hours. On Wednesday, after the annual report, the elections, 
the adoption of new rules, and an address by the chairman, 
the Earl of Hopetoun. The following papers will be read and 
discussed: 1. ‘Trials and Experiments made in H.M.S. 
Argonaut,” by Sir John Durston, K.C.B., R.N. 2 ‘‘Some 
Steam Trials of Danish Ships,” by Captain A. Rasmussen, Royal 
Danish Navy.—On Thursday. 1. ‘‘The Logical Arrangement of 
Motive Power of Warships,” by Commodore G. Melville, United 
States Navy. 2. ‘‘ The Stresses at the Discontinuities in a Ship’s 
Structure,” by Mr. J. Bruhn. 3. ‘‘ On the Advantages of Using 
Tchebyscheff’s Rule in Association with the Integrator to obtain 
Cross Curves of Stability,” by Mr. C. F. Munday. 1. “‘ Reminis- 
cences of Early Marine Steam Engine Construction and Steam 
Navigation in the United States of America from 1807 to 1850,” 
continued, by Mr. Charles H. Haswell. 2. ‘‘ On Steam Pipes,” by 
Mr. J. T. Milton, of Lloyd’s Register.—On Friday. 1. ‘‘ Portable 
Pneumatic Riveters for me yee 3 by Mr. W. I. Babcock. 2. 
‘* Practical Experience on the Strength of Boilers,” by Mr. C. E. 
Stromeyer. 1. ‘‘ The Balancing of Engines, with Special Refer- 
ence to Marine Work,” by Professor W. E. Dalby. The annual 
dinner will be held on Wednesday. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 23, 
at Sp.m., at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, 8.W. Ordinary general meeting. ‘‘The 
Hissing of the Electric Arc,” by Mrs. Ayrton. Illustrated by 
experiments. 
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THE NAVY ESTIMATES. 


As briefly announced in our last issue, the Navy 
Estimates for the coming financial year, which com- 
mences on the Ist of next month, were brought 
before the House of Commons on the Thursday of 
last week, the 9th inst.; the debate which took 
place on the motion for going into the Committee 
of Supply was continued on Monday last, without, 
however, much progress being made. This year 
the Estimates were not in the hands of Members of 
Parliament previously to the First Lord’s state- 
ment being made in the House. It is a procedure 
not without precedence, but certainly one attended 
with much inconvenience, and it was not unnaturally 
the subject of much unfavourable comment during 
the debate. Mr. Goschen excused the practice on 
the ground that the largeness of the amount asked 
would have been alarming to rival powers if stated 
nakedly and without his explanations, which, it was 
thought, were calculated to allay the fears of States- 
men abroad. If this hope were entertained, it was, 
as events proved, singularly ill-founded. The daily 
Press, with its accustomed prescience, knew all 
about the business before it was announced to 
Parliament, and the sums allocated to Naval expen- 


9|diture by our contemporaries frequently exceeded 


even the estimates that have been presented. 

Mr. Goschen, who was in his place on Thurs- 
day, was sng amon est from being pre- 
sent in the House on Monday last, owing to indis- 
position, from which everyone hopes he will 
speedily recover. According to his statement the 
new Estimates amount to a net total of 26,594,5001. 
This is an increase of 2,816,1001. on the sum 





which the Admiralty would administer in the 
year about to open, was not less than 28,000,000 
of money, the additional money being due to 
expenditure under the Naval Works Act. Of the 
increase over last estimates above referred to, 
the larger part is due to the Shipbuilding Vote, 
which absorbs over two millions (2,016,0001.) of 
the excess. Votes connected with the personal 
account for 452,6001. ; the Works Vote is 145,000/. ; 
and the Ordnance Vote 161,600/. higher than last 
year’s figures. The total number of officers and men 
proposed for the coming year is 110,640, this being 
an increase of 4250 on last year, whilst last year in 
turn showed an increase on the previous year of 
6340 in the total Naval force. These increases in 
the number of officers and men follow naturally 
and automatically upon the growth of the fleet, and 
form, therefore, a part of the larger question of 
that Naval expansion which the Government rightly 
considers necessary for the protection of the ever- 
increasing interests, both of a commercial and 
political nature, which accompany the growth of 
the Empire. Amongst the additions to personnel, 
flag-officers will be raised in numbers from 68 to 
80, captains from 208 to 245, commanders from 304 
to 360, lieutenants from 1150 to 1550; but these 
additions will be effected gradually over a number 
of years not specified. The engineer officers are to 
be raised in numbers during the next two years 
from 950 to 1050. 

Turning to the Naval Estimates themselves, we 
find in the Shipbuilding Vote— Vote 8—that which 
most directly interests our readers, and which, in- 
deed, is the keystone of the Estimates ; under this 
head, that no less a sum than 12,817,0001. is asked 
for for dockyard work and contract work combined. 
In addition to this there are Appropriations in Aid, 
which bring the gross estimate up to very nearly 
13,000,000. Provision has been made for new 
construction to the extent of 8,855,4811. The money 
asked for the Shipbuilding Vote is fairly equally 
divided between dockyard work and contract work. 
In the former 2,417,000/. is for personnel, which 
means wages, salaries, &c., whilst material will cost 
3,799,000/. It is interesting to notice as an indica- 
tion of this age of steel ships that ‘‘metal” and 
‘‘metal articles” are set down for nearly two mil- 
lions in dockyard construction, whilst timber stands 
but for 118,0001., and hemp and canvas 200,000. 
In the Contract section Propelling Machinery will 
cost just over 24 millions, whilst the sum set down 
for Auxiliary Machinery is 64,5011. The hulls of 
ships building by contract will cost nearly 3,000, 000/. 
(2,962,6221). Repairs and Alterations account for 
98,4601., Gun Mountings and Air-Compressing Ma- 
chinery for 5,725,2331.; and Machinery for Shore 
Establishments 150,000/. The Inspection of Con- 
tract Work amounts to 52,000/., and the Reserve of 
Merchant Cruisers to 65,0001. All these items show 
an increase on last year’s estimate, except that re- 
ferring to Inspection of Contract Work, which is 
the same, the net increase on contract work being 
close on 1,000,0001. 

The vote which next chiefly interests us is Vote 9, 
which provides for Naval Armaments. The sum 
asked under this head is 2,710,800/., being an in- 
crease of 161,600/. over last year. There are to be 
28 12-in. breech-loading wire guns completed during 
the coming year, and oF are to be advanced but not 
completed, making a total of 55 which will be in 
progress of manufacture, as there are no fresh ones 
to be ordered. Of the 9.2 breechloading guns, six 
already on order are to be completed and 18 are to 
be advanced, making a total of 24, there being here 
also no new orders. Of the 6-in. guns, 78 are to be 
completed and 136 advanced, whilst of new orders 
there will be six of these guns completed during 
the year and four advanced, so there will be 224 
6-in. guns in hand during the coming year. Of 
quick-firing guns below 6-in. and machine guns, 
there will be 71 that have been ordered in prior 
years to be completed and six to be advanced; of 
fresh orders there will be 241 to be completed and 
ten to be advanced. This will make 77 guns 
of the smaller natures which will be in hand 
and which have been ordered in prior years, whilst 
there will be 251 new orders. These numbers, 
however, it isstated, must only be taken as forming 
the basis of the estimate, and therefore approxi- 
mate. Projectiles and ammunition under Vote 9 
are to cost 1,128,850/. ; torpedoes and gun-cotton, 
315,7751. ; small arms, maintenance of vessels, and 
miscellaneous items, 210,736. The remainder of 
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the total vote is made up by incidental charges, 
inspection, &ce. 

The Navy Estimates this year are introduced 
under circumstances of more than ordinary interest. 
The Fashoda incident of last October and Novem- 
ber caused us to look very closely to our Fleet ; 
and it may be said at once, that though the in- 
spection was not in every way entirely satisfactory, 
in view of possible complications with other coun- 
tries than France that might have arisen, yet, on 
the whole, the country had reason to congratulate 
itself on the state of the Navy. As compared with 
other navies ours was, undoubtedly, in a state of 
readiness that was extremely creditable, and our 
preparation for war, secured, not only for us, 
but for Europe a further extension of the 
present time of peace. It would be foolish 
to close our eyes to the fact, however, that 
our neighbours were bitterly mortified at what 
they chose to think—unreasonably, we believe— 
their humiliation in having to instruct Major Mar- 
chand to withdraw from Fashoda. The recollec- 
tion of that incident has undoubtedly left, if not a 
feeling of hostility, a desire to regain lost prestige. 
It is a sentiment to which we cannot afford to close 
our eyes, and it is of a nature which has, perhaps, 
brought about more wars in the past than all the 
more material interests put together. It is reasons 
such as these which chiefly warrant what would 
otherwise be the swollen estimates for the coming 
year. This country has no desire to enter intoa 
competition of either naval or military glorifica- 
tion, as represented by vast armies of the Conti- 
nent, or powerful navies such as we are obliged to 
keep up, not, however, from motives of national 
vanity. We want our Navy for the prosaic and 
useful purpose of guarding our maritime commerce 
and our possessions abroad, as well as for the 
defence of our insular shores. We cannot afford 
to run risks, or, rather, to incur the certainty of 
having to abandon our Imperial position at the 
mandate of other Powers, and this we should have 
to do if our naval force were less than it is. 

On the other hand, as an incentive to retrench- 
ment, we have the Czar’s proposal of a Disarma- 
ment Conference. It is a noble suggestion, but no 
one has yet drawn out, even in the barest outline, 
any method by which it can be carried into prac- 
tice and effect. Until that is done, and means 
taken to assure its efliciency, we must keep pace 
with other nations in our defensive policy ; and 
it is a curious commentary on the present position 
of affairs that increase in Russia’s naval armament 
has so largely influenced our own advance in Naval 
Estimates. 

Turning to that part of Mr. Goschen’s statement 
which refers to new construction, we find that all 
vessels proposed to be commenced under the original 
programme of last year have been actually begun. 
It will be remembered that a supplemental pro- 
gramme of considerable importance was proposed, 
in consequence of the additions that were to be made 
to the Russian Fleet. This programme included four 
battleships, four cruisers, and twelve destroyers. 
Of these all the battleships and two of the cruisers 
have been ordered, as already stated in ENGINEER- 
1nG,* while tenders for the two remaining cruisers 
have been asked for. Tenders for the twelve 
destroyers have been received, and are at the 
present time under consideration. The three 
battleships that were proposed in the original Esti- 
mates were of the Canopus and Formidable class, 
with the details of which our readers are familiar. 
The four battleships of the supplementary pro- 
gramme, Mr. Goschen now tells us, do not differ 
greatly from the ships which had been already de- 
signed. The following are the principal features of 
these four battleships, which are to be known as 
the Duncan, Exmouth, Cornwallis, and Russell : 
names which are connected with great events in the 
history of our Navy. .The length of these ships 
will be 405 ft., their breacth 75 ft. 6 in., and their 
displacement 14,000 tons. The indicated horse- 
power will be 18,000. The speed of these ships will 
be 19 knots, thus exceeding any battleships of the 
Royal Navy. 

Turning to cruisers, of the four vessels on last 
‘year’s original programme two were of the Cressy 
class, and the other two of what is described as the 
armoured class, which it is proposed to call the 
‘*Drake” class. The length of these vessels will 
be 500 ft., and their extreme breadth 71 ft., whilst 
the displacement will be the same as the battle- 





* See ENGINEERING, vol. Ixvi., page 830. 





ships, viz, 14,000 tons. The horse-power, how- 
ever, is to be very high indeed, no less than 
30,000, at which the estimated speed is 23 knots. 
Fuller particulars of these ships will be found in 
our article already referred to. Mr. Goschen stated 
that what is aimed at in these ships, and indeed 
in all cruisers at the present time, is speed. The 
mean draught will be 26 ft., which will enable 
the vessels to pass the Suez Canal. The arma- 
ment for the cruisers will consist of two 9.2-in. 
guns with armoured shields. There will be also 
six 6-in. quick-firing guns mounted in case- 
mates, and fourteen 12-pounder quick-firing guns. 
The bows of the ships are to be more strongly 
defended than in previous vessels, and generally 
it is stated that these cruisers will be the most 
powerful vessels of their class in any navy of the 
world. In thetwo remaining cruisers, Mr. Goschen 
tells us, speed will also be the paramount con- 
sideration: Sir William White, in his designs, 
having endeavoured to solve the problem of 
armoured cruisers with a very high rate of speed 
and moderate dimensions. Their length is to be 
400 ft.; breadth, 65 ft. ; mean draught, 244 ft. ; 
and displacement, 9800 tons. Their speed at 
natural draught will be equal to that of the larger 
and more highly-powered vessels, viz., 23 knots, 
which is to be obtained with natural draught on an 
indicated horse-power of 22,000. The vessels will 
be of extreme interest, owing to the difficulty of 
combining armour, high speed, and small displace- 
ment. There has been some delay in working out 
the details ; and though delay is nearly always to 
be deprecated in the case of completing ships when 
they are once proposed, yet, under the circum- 
stances, it is no doubt wisely incurred on the 
present occasion. 

The new shipbuilding programme—which must 
not be confused with ‘‘new construction,” the latter 
referring to ships in progress, although they may have 
been commenced during previous years—provides 
for two battleships, two armoured first-class cruisers, 
three smaller cruisers and two sloops. The design 
of the battleships and of the three smaller cruisers 
has not yet been decided upon. The twoarmoured 
cruisers will be of 9800 tons each, It is stated 
generally, however, that the two sloops to be laid 
down are to be, in their general character, similar 
to the Phoenix and the Algerine. . They will be 
propelled by twin screws, and will be of moderate 
draught, suitable for river service. There is along 
list of ships down for reconstruction and repairs, 
including such well-known vessels as the Dread- 
nought, Edinburgh, Collingwood, Retribution, 
Crescent, St. George, and others. During the 
present financial year five first-class cruisers, three 
second-class cruisers, five third-class cruisers, and 
ten torpedo-boat destroyers have completed their 
trials. Reference was made by the First Lord to 
the run of the Diadem on commissioning, the time 
occupied being 57 hours, or a speed of 19.7 knots. 
This was obtained with 14,933 indicated horse- 
power, or 90 per cent. of the maximum power. 
Recently this vessel has made a run from Gibraltar 
to the Nore in 69 hours, the speed averaging 19.27 
knots and the indicated horse-power 14,268. 

In his speech in the House, the First Lord of the 
Admiralty compared the Estimates put forward 
with the expenditure of foreign countries. As 
defending a heavy, although not an excessive pro- 
gramme, he naturally referred to the foreign 
country which has made the largest advances of 
late. On the other hand, the Opposition in attack- 
ing his position dwelt chiefly on the naval pre- 
parations of our other great rival, who has not in- 
creased expenditure for this purpose. Thus we find 
Mr. Goschen referring chiefly to Russia, whilst his 
critics dwell on the preparations of France. In the 
present financial year the deliveries of armour and 
material have not been so great as was anticipated, 
so that a certain portion of the expense will fall on 
the coming financial year. Mr. Goschen estimates 
that the nine millions sterling which were to be spent 
by Russia, and which gave rise to our own Supple- 
mentary Programme, would be spent in the course 
of five years, or, approximately, two millions a year. 
Our own programme, naturally, will be, as it has 
been, affected by this consideration. With other 
Powers there has also been a great increase in 
shipbuilding. Taking six of the chief naval Powers, 
viz., France, Russia, the United States, Japan, 
Italy, and Germany, Mr. Goschen finds there are 
685,000 tons of men-of-war under construction, 
besides 225,000 tons which are projected. Under 
these circumstances, the First Lord was justified in 








considering that our own programme was not the 
result of an aggressive policy, and that the Esti- 
mates were not estimates of extravagance, 

On the resumption of the debate on Tuesday 
last, Sir U. Kay-Shuttleworth was the principal 
speaker, and he pointed out how largely the 
Estimates had grown during recent years. The 
present 28,000,000/. was almost double the sum 
with which the Admiralty had to deal at the time 
the late Government entered office in 1892. The 
Estimates then, including the money due to the 
Naval Defence Act, were 15} millions. In 1892 the 
amount charged against the revenue for Navy and 
Army was 333 millions. To that an addition of 
two millions had to be made on account of money ob- 
tained from various other sources, so that the total 
was 353 millions. It was calculated that the 
corresponding sums of the year about to open 
would be no less than 50 millions sterling. Mr. 
Labouchere, later on in the evening, made some 
remarks bearing on the same subject. He said that 
Lord Palmerston was considered a strong Jingo (the 
expression was not invented until years after Lord 
Palmerston’s death), but in 1850 the expenditure 
on our Army and Navy only amounted to 153 
millions. In 1887 there was a ‘‘naval craze ;* 
the expenditure on the Navy alone amounted to 
13,200,0001. Between the latter year and 1894 
the cost of the Navy averaged about 15 millions, 
but since then it had gone up ‘by leaps and 
bounds, and now we were called upon to spend 
the portentous sum of 28,000,000/. on the Navy.” 

However much to the point the criticisms of 
the ex-Parliamentary Secretary of the Navy may 
have been, those of Mr. Labouchere are quite beside 
the mark. The cost of all war material has increased 
enormously since the days of Lord Palmerston ; 
and we may form a just estimate of the value of 
the criticisms of the Member for Northampton by 
his description of the very wholesome reaction 
of 1887 as a ‘‘naval craze.” Noone has yet denied 
that at that date our Navy had fallen into a most 
dangerous and deplorable state, and that the 
country was open to a disaster which might easily 
have ended our career as a great Empire. How- 
ever, Mr. Labouchere is hardly a critic to be taken 
seriously in matters of great national importance 
such as this. He moved the reduction of Vote A 
by 4000 men, and was appropriately seconded by 
Mr. Dillon. The latter, however, so completely gave 
the case away by his exaggerated misrepresenta- 
tions of what Mr. Goschen had said, and his trans- 
parent efforts to make political capital, that Mr. 
Balfour had little difficulty in disposing of the 
motion, which was negatived by a majority of 128; 
and, what was more to the point, (its rejection being 
assured beforehand) there were very few speakers 
on the subject, so not a great deal of the time of the 
House was wasted. : 

Sir U. Kay-Shuttleworth, who of course 1s a 
politician of a very different order, contented him- 
self chiefly with quoting figures in contrast to those 
of the present day, but did not carry his arguments 
very far. In fact, he stated that there had been 
nothing more unsatisfactory during past years than 
the waste that had taken place through Votes of 
Credit, which were not for the purpose of really in- 
creasing naval and military strength, but merely 
for a demonstration. He had had a good deal 
of experience in the way these Votes of Credit 
were expended, and he agreed that it was far 
more economical to spend money by means of 
the Estimates, which added real strength to the 
Navy, than under a feeling of alarm to make a 
sudden spurt and spend a lot of money obtained by 
a Vote of Credit, with little or no permanent 
results. These remarks of the chief naval critic of 
the Opposition may be taken as a suflicient — 
for the present Estimates : for it was the uncalled- 
for parsimony of the Admiralty, or perhaps mn 
should say of the Treasury, previous to 1887, whic 
caused the wasteful Votes of Credit to which the 
Honourable Baronet referred. ae 

We are at one with a good deal that Sir U. 
Kay-Shuttleworth said in regard to Admiralty 
administration, of which, of course, he has ce 
considerable experience. Seven years ago, he — 
the department seemed to him to be very a 
weighted with work and responsibility. The First 
Sea Lord and the Comptroller were then espect ay 
overburdened with an enormous share of the work ; 
but the Navy has so increased within the last te 
years, that the duties must have almost dou ee 
during that time. ‘‘ Therefore,” he added, bys me 
we prided ourselves on our admirable state of P 
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ration last autumn, we had put so greatly in- 
creased a burden upon our administrators that the 
time might have come when, on the one hand, 
the brake should be applied to further in- 
crease, and, on the other, some attention should be 
aid to the external organisation, to guard against 
any breakdown of administrative machinery, and 
any overweighting of the individual officers who 
had presided with great success over their growing 
and now almost unwieldy departments.” The 
speaker is quite right: there is a great danger 
from the cause he mentioned, and it is none 
the less real because the high officials of the 
Admiralty are changed so often, and that a crisis 
might come with new men who had yet to learn 
their duties. The question is one which has been 
discussed again and again, frequently in our 
columns. It is serious, as Sir U. Kay-Shuttle- 
worth says, in the case of the First Sea Lord ; 
overburdened with detail which might well be 
transferred to persons of lesser importance, but 
who should have a real sea knowledge, 7.e., not 
mere clerks, who wield too much authority already 
at Whitehall. In the case of the Comptroller of the 
Navy, the matter is even more serious. He is re- 
sponsible for all material of the Navy, and as the 
superior of both the Director of Naval Construc- 
tion and Engineer-in-Chief, he has officially to 
settle a vast amount of business of which he is 
necessarily ignorant. In fact, he is the counterpart 
at Whitehall of the Admirals Superintendent at 
the Royal Dockyards. How much disaster will 
follow the employment of these amateur officials 
when real war overtakes us, and not merely the 
threat of war, it is to be hoped the country will 
never find out by hard practical experience. 

There is, however, a class at the Admiralty still 
more constantly overworked than the high officials of 
the Board. We refer to the professional staff ofnaval 
constructors and engineers. These gentlemen are 
quite insufficient for the amount of work they have 
to do; and their labours are by no means lessened 
by the fact that they have over them naval officers 
who, as we have said, are mere amateurs so far as 
the engineering aspect of the Navy is concerned ; 
and who, moreover, come and goat short intervals, 
so that they have time to do little more than learn 
the complicated routine of the oftice before they are 
removed. The whole question of Admiralty 
administration, however, needs careful inquiry and 
reform. Such inquiry, however, is not likely 
tobe held. Those who hold the reins of power are 
not anxious to disturb arrangements that work so 
profitably for them ; and, as we have so often said, 
things will probably go on as they are until a 
great catastrophe wakens the country to the evils 
of the present system. 








THE WORKMEN’S COMPENSATION 
ACT. 

Tue case of M’Nicholas v. Dawson, a report of 
which appeared in our issue of last week, sheds a 
new light upon the interpretation of the Workmen’s 
Compensation Act. As far as we can gather from 
a technical and somewhat complicated argument, 
the term ‘‘ factory” includes every dangerous ma- 
chine in a factory or workshop—or rather any ma- 
chine which can be proved to the satisfaction of 
a Court of summary jurisdiction to be dangerous, 
and with respect to which the Court may make an 
order prohibiting its use unless repaired or altered. 
This extraordinary result is brought about by the 
definition clause, which includes under the term 
factory all machinery to which any provision of the 
Factory Acts is applied by the Factory and Work- 
shop Act of 1895. As will be readily perceived, 
this decision must be of far-reaching importance. 
In the course of his judgment, Lord Justice Collins 
said: ‘* A dangerous machine is a factory within a 
factory,” but it is also a “‘factory” quite apart from 
ts surroundings, and irrespective of the business 
for which it is being used. We must not, there- 
fore, be surprised if we find workmen employed to 
turn the chaff-cutter or threshing mill, in any build- 
ing which may be inclnded under the terms fac- 
tory or workshop, coming forward to claim com- 
pensation for injuries under the Act of 1897. 

Yom @ common-sense standpoint, it is difti- 
cult to comprehend why there should be any 
ma difference bctween a dangerous machine 
= “ye a dangerous machine outside a factory, 
2 .: the Legislature intended to include such 
deh ines it is unfortunate that the language of the 

“inition clause should have to be closely scruti- 





nised, if not strained, in order to bring them 
within the operation of the Act. This, however, 
is not the only case of interest which has been 
recently decided. The newspapers have recently 
reported a case in which the Court of Appeal 
have laid it down that disappointed applicants for 
compensation, who prosecute appeals under the 
Act, may be called upon to give security for costs. 
This ruling cannot fail to bring satisfaction to em- 
ployers, and more especially to the insurance com- 
panies, who find it necessary to contest the claims 
which are made against them. Owing to the unusual 
procedure by which an unsuccessful claimant is 
able to procure a speedy reconsideration of his 
grievances in the Appeal Court, their lordships’ 
time has been fully occupied on Saturdays during 
the present term with the consideration of these 
cases. Many important legal problems have 
already been decided, but it was never intended 
that appeals should be lodged with the frequency 
which has hitherto prevailed. As the Act is silent 
upon the point, we see no reason why the ordinary 
rules of practice should not apply to such appeals. 
It was pointed out by Lord Justice A. L. Smith, 
and indeed it is a matter of common knowledge, 
that any person may sue in formd pauperis 
upon proof that all his wordly goods do not 
exceed 25/. in value, his wearing apparel and 
the subject-matter of the cause alone excepted. 
It should be observed, however, that poverty is 
not the only ground upon which security for costs 
of an appeal may be ordered. It will also be allowed 
where the proceedings appear to be an abuse of the 
process of the Court. Thus when a plaintiff whose 
action had been dismissed as frivolous, brought 
another action for substantially the same cause, he 
was ordered to give security for the costs of an 
appeal against an order dismissing the second 
action (Weldon v. Maples, 20 Q.B.D., 331). The 
importance of this decision was emphasised by Mr. 
Pickersgill in the House of Commons on March 7, 
when he asked the Home Secretary whether, hav- 
ing regard to the special procedure under the 
Workmen’s Compensation Act, he would favourably 
consider a proposal to make a workman’s right of 
appeal effective by amending the law as to requir- 
ing security in proceedings under the Act. Mr. 
Collings, who replied, said that the Secretary of 
State saw grave objections to interfering with these 
rules in favour of a particular class of appeals. 
‘* He proposed nevertheless to confer with the Lord 
Chancellor on the matter.” We trust that His 
Lordship will give the matter his earnest considera- 
tion before introducing any radical change. The 
present rules of the Supreme Court—which are 
contained in a publication known to lawyers as 
“the White Book” —are sufficiently involved, 
without their complexity being increased by the 
introduction of a special precedure to suit the needs, 
not only of one particular class of case, but of one 
branch of the community. 








THE LATE SIR DOUGLAS GALTON. 

In his seventy-and-six years Sir Douglas Galton, 
whose death on Friday last we record with great 
regret, played many parts, and if the young genera- 
tion forgets his services in connection with fortifi- 
cations and other munitions of war, and later in the 
furtherance of safety in railway travel, it is only 
because in recent years he identified himself 
mostly with hygiene and all that makes for im- 
proved conditions of living. Apart altogether from 
his military and railway service, his sanitary work 
will entitle him to prominence among the beneficent 
scientists of the Victorian Era, along with Budd, 
Farr, Southwood-Smith, Parkes, Rawlinson, Chad- 
wick, and Richardson. 

Douglas Strutt Galton was born in 1823, the 
second son of Mr. John Howard Galton, of Hadzor 
House, Droitwich, and he was buried on Tuesday 
last at the Hadzor Church, near-by his old home, 
and from his country seat Himbleton Manor. 
He was educated at Rugby School, having earlier 
in life acquired an intimate knowledge of the 
French language and literature at Geneva. Choos- 
ing the Army as a profession, he entered the Royal 
Military Academy, Woolwich, where, in his class 
successes, he gave promise of that concentration 
of study and rapid assimilation of data which dis- 
played itself in later years when he was called upon 
to apply himself to the solution of large and varied 
problems. Passing through the college with dis- 
tinction, he took a commission in the Royal Engi- 
neers when seventeen years of age, and early in 





his military career found his opportunity, being 
engaged under Sir C. W. Pasley in the raising of 
the Royal George, which had sunk with such 
disastrous loss of life in 1782. It was on the 
fifty-seventh anniversary of the sinking of the ship 
that the first effort was made, on August 29, 1839, 
to blow up the vessel, as it was an obstruction to 
the navigation of the Solent. Cylinders were sunk 
with heavy charges, but it was not until well on 
in 1840, and after the services of divers had been 
secured, that the wreck was finally got rid of, 
52,963 lb. of gunpowder having been used. A large 
amount of metal was recovered (including 86 guns), 
and 59,000 cubic feet of timber, but, strange to 
say, only two guineas were found out of the large 
sum of money that went down with the ship. 
It was at these operations that a voltaic battery 
was first used to fire explosives. 

Galton afterwards served for two or three years 
in connection with the fortifications at Malta and 
Gibraltar. Returning to England he was for a short 
time engaged on the Ordnance Survey, and in 1847, 
becoming associated with the Board of Trade, a 
new field was found for his energy, great percep- 
tion, and common sense. He was first in charge 
of the statistical department, and subsequently be- 
came the secretary of the Royal Commission 
appointed to inquire into the application of iron in 
railway structures. His early studies in physics 
stood him in good stead, and many of the tests in 
connection with the inquiry were made by him. 
Karly in the ’fifties he was appointed an inspector 
of railways, becoming in 1856 a secretary of the 
railway department at the Board of Trade. In the 
same year he visited the United States on official 
business, and the result of his visit was a report 
on American railways, which abounded with in- 
teresting data, and which, in fact, was by far the 
best record of American practice extant at the-time 
it was written. It was during his connection with 
the Board of Trade also that he read his first paper 
at the Institution of Civil Engineers, of which he be- 
came an associate member in 1850. The paper came 
at an appropriate time when the public were inclined 
to take a pessimistic view as to the accidents on 
railways, and when there was a great cry for legis- 
lative interference. The paper entered into an 
examination of the causes of railway accidents. The 
deaths owing to railway disasters, it was pointed out, 
were not abnormal, and the author expressed him- 
self as adverse to State acquisition or undue legisla- 
tive control. Recognising possibilities of improve- 
ment, Galton, then a captain of the Royal Engi- 
neers, urged the railway companies to organise an 
association for the collation and assimilation of data 
derived from separate experiments, councilled a 
more intimate control by the board of directors, 
one of whom should give his exclusive services, 
and contended for a higher status for all workers, 
so that dismissal for carelessness would involve 
greater hardship. It is not necessary to point to 
the evidences of the realisation of these ideas or to 
the advantages accruing from them. We have 
more and more come to realise that safety, as well 
as success, depends as much, if not more, on the 
men working a system than upon the system itself. 
Tn 1866 again Galton raised a vigorous voice against 
State purchase, as a member of the Royal Commis- 
sion of that year. 

About this time, in 1859, difficulties were being 
experienced in connection with submarine tele- 
graphy ; and as the Government had given a finan- 
cial guarantee, they appointed a Committee of 
Investigation, of which Captain Galton was chair- 
man. Not only had the Atlantic cable broken 
down, but the Red Sea and Indian line had proved 
unsatisfactory. The Committee, during their nine 
months’ labours, collected data from every source, 
and in 1861 published a report which was an ad- 
mirable guide in all submarine telegraphic problems. 
Galton was a few years later appointed a member 
of the consultative committee, to advise on all 
questions in the laying of the 1865 cable. Lord 
Kelvin is now the only surviving member of this 
committee. 

The vigorous policy which was pursued at the 
War Office after the disastrous bungling in the 
Crimea campaign, resulted in Captain Galton’s 
return to military duties. He had always shown a 
penchant for sanitary science, and was a member of 
Rawlinson’s famous Commission‘which reported in 
such strong terms us to the state of barracks at home 
and in the Mediterranean station. This, as much 
as anything, was the cause of his appointment as 
Assistant-Inspector General of Fortifications in 
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1860, in which capacity he designed and constructed 
the Herbert Hospital at Woolwich, which embodies 


his views on the subject of ‘‘ healthy barracks.” | Thomson, Lister, and others. He himself was made | 


laboratory, and he lived to see such recognition ac- | 
buted largely to the Proceedings. 


corded to many of his colleagues—to Sir William 


corporation of the Institute in 1888, and contri. 


Sir Douglas Galton was also one of the origi- 


From this point his sympathies and influence in|a C.B. in 1865, when at the War Office, and a) nators of the Joint Examination Board, instituted 
sanitation, alike for dwelling-houses and barracks, | K.C.B. in the Queen’s Jubilee year, 1887. He)| by the Local Government Board, the Sanitary 
were ever widening, and, while other work claimed | was a Commander of the Legion of Honour, and | Institute, and other public bodies, and the cert). 
attention, he never forgot this branch of science. held the orders of the Crown of Prussia and of ficates given as a result of these examinations 


He was Assistant-Under Secretary of State for War 
from 1862 to 1870, and 
here also his: work was 
in part associated with 
sanitation. Without aim- 
ing at absolute chronolo- 
gical order, some refer- 
ence may be made to his 
work in this direction dur- 
ing this seventh decade of 
the century, when he 
was, perhaps, at his best. 
He was a referee on the 
subject of the main drain- 
age of London, and 
strongly argued that Bark- 
ing and Crossness were 
too near to the Metro- 
polis as outlets for the 
sewage, and it is un- 
necessary to show that 
time has proved the accu- 
racy of his view—that the 
volume of tidal water 
there is rather small for 
thorough dilution. He 
held strong views on 
such questions and fear- 
lessly expressed them, 
and this was partly the 
reason why he resigned 
his -position at the War 
Office in 1870. 

An equally congenial 
post was offered him as 
Director of Public Works 
and Buildings at H.M. 
Board of Works, where 
he continued until 1875, 
in which year he first be- 
came general secretary 
of the British Associa- 
tion. In the following 
year he again visited the 
United States—his first 
visit was, as we have 
already stated, as a Board 
of Trade official in 1856, 
and this, his second, 
as a judge at the 
Philadelphia Exhibition. 
The paper which he sub- 
sequently read at the 
Institution of Civil En- 
gineers is a testimony to 
his perspicacity, afford- 
ing as it does a clear 
conception of the railway 
practice in America at 
that time. The Paris 
Exhibition of 1878 also 
occupied much of his 
time, and in 1878 he en- 
tered upon his series of 
tests of automatic brakes, 
which are historical. 
They were conducted on 
the Brighton, North - 
Eastern, Lancashire and 
Yorkshire, and _ other 
railways, and the results were embodied in three 

pers read before the Institution of Mechanical 
tngineers, of which he had become a member in 
1862. The first paper was read at the Paris meet- 
ing in 1878 ; the second in London later in the 
year ; and the third in 1879. 

Many other branches of work engaged the atten- 
tion of Sir Douglas Galton while he was doing good 
service as general secretary of the British Associa- 
tion, an oftice he held for twenty-five years, de- 
mitting it for the President’s rostrum in 1895. His 
address at the Ipswich meeting dealt with the pro- 
gress in all scientific pursuits since the founding 
of the Association in 1831. Galton was a mem- 
ber of several of the research committees of the 
Association. He pleaded for the highest recog- 
nition for scientists at a time when it was not always 
regarded as a nobleman’s pastime to work in the 


, the Medjidie of Egypt. 





The Royal Society elected 
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Tue Late Str Dovetas Gatton, K.C.B. 


him a Fellow in 1863, Oxford made him a D.C.L, 
Durham and Montreal an LL.D. It was pecu- 
liarly appropriate that the Institution of Civil 
Engineers should elect him an honorary member 
during the presidency, in 1894, of his great friend 
Sir Robert Rawlinson. The Institution of Mecha- 
nical Engineers first elected him to the council in 
1888, and then as a vice-president in 1892. He 
took an active part in the work, especially in the 
administration of the Institution’s affairs. He was 
a Fellow of six or seven other learned societies, 
which need not be named ; but latterly he gave 
most attention, perhaps, to the Sanitary Institute, 
of which he was one of the founders in 1876. 
Indeed sanitation was the subject to which he 
always returned with zest—his two best works 
are on ‘‘ Healthy Dwellings” and ‘‘ Healthy Bar- 
racks.” He has been vice-president since the in- 





afford a guarantee of the fitness of inspectors 
under the Public Health 
Act. He was an active 
agent in connection with 
the Parkes Museum now 
supported by the Insti- 
tute, where teachers and 
professors are encouraged 
to give practical demon- 
strations with the appa- 
ratus and exhibits. He 
was chairman of the In- 
ternational Congress of 
Hygiene and  Demo- 
graphy in London in 
1891, and of the Child. 
hood Society for the 
scientific study of mental 
and physical weakness 
of children, which was 
formed as an outcome of 
the Congress. 

Bearing these facts in 
mind, there was a pecu- 
liar fitness, therefore, 
in the fact that his last 
public appearance was at 
a meeting of Sanitary 
Institute on February 13, 
when he presided at a 
meeting held to con- 
sider a paper by Mr. R. 
E. Middleton, ‘‘ On the 
Water Supply of Lon- 
don.” Sir Douglas then 
expressed the view that 
it was prudent for Lon- 
don to be satisfied with 
the Thames area, and to 
improve, as far as pos- 
sible, the water obtained 
from that area by stor- 
ing it and by removing 
those sources of pollu- 
tion which exist in the 
upper Thames valley and 
in the valley of the Lea. 
At the meeting he ex- 
pressed himself as ex- 
periencing the influences 
of his advanced years, 
and was slightly indis- 
posed, but no alarm was 
entertained until blood 
poisoning set in and from 
this he died on Friday, 
the 10th inst., at two 
o'clock in the after- 
noon. 

He was buried, as we 
have already stated, at 
Hadzor Church, Droit- 
wich, on Tuesday, while 
his professional friends in 
large numbers were glad 
to avail themselves of the 
opportunity of paying 
respect to his memory 
and showing their sincere 
sympathy with his widow 
and two daughters by attending a memorial ser- 
vice in St. Peter’s Church, Eaton-square, on 
Thursday afternoon. 





THE LATE MR. JEREMIAH HEAD. 

Mr. Jeremran Heap has been called at the 
zenith of his career; his death on Friday last, 
came almost as a shock to those who knew not 0 
his illness, for he was only sixty-four years of age, 
and to all appearance had still many years before 
him to utilise his great knowledge and experience 
of metallurgical engineering. But that untiring 


zeal, incidentally displayed, by the way, in a, 
many valuable contributions to the omgpee yr 


our learned societies, had told upon him, an hi 
weeks ago he had to seek more rest than was D's 
wont ; at the last cerebral congestion claimed him 
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as a victim, and he died at Hastings, as stated, 
on the 10th inst. to the regret of a wide circle 
. age was born in 1835 at Ipswich, being the 
son of the late Mr. Jeremiah Head, J.P., of Quaker 
family. He received his first instruction at home, 
and subsequently went to one of the private 


schools at Ipswich and afterwards to Tulketh Hall, | 


Lancashire. When six- 
teen years of age he 
was articled to the late 
Robert Stephenson, serv- 
ing three-and-half years 
in the pattern-making, 
fitting and erecting shops, 
and the remainder of the 
five years’ pupilage in the 
drawing - office. During 
the latter part of this 
term, and for a year sub- 
sequent to it, he was en- 
gaged in designing and 
superintending the con- 
struction of two com- 
pound engines; one of 
them, for Henry Pease 
and Co.’s__ Priestgate 
Woollen Mills at Darling- 
ton, was fitted for the first 
time with a parabolic go- 
vernor controlled by an 
air cataract. These set, 
as well as the other en- 
gines for paper ills, 
were highly successful. 
For two years—1857-9— 
he was employed in the 
rebuilding of the iron 
bridge over the River 
Wear at Sunderland, un- 
der Robert Stephenson 
and Mr. G. H. Phipps. 
The bridge consists of one 
arch of 240 ft. span, and 
is 120 ft. above high- 
water mark, 

About this time a new 
bent was given to Mr. 
Head’s mind. The Royal 
Agricultural Society had 
offered a prize of 5001. 
for a steam plough, and 
the late John Fowler, of 
Leeds, conceived an idea 
for such a plough. He 
was introduced to Ste- 
phenson with a view to 
its being manufactured 
at the Newcastle works, 
and the matter was placed 
in the hands of Mr. Head, 
who worked with charac 
teristic care towards the 
practical development of 
the idea. The result was 
that a prize was won at 
the Chester Show of 1858, 
and fifteen ploughs were 
afterwards made at Ste- 
phenson’s works. Follow- 
ing upon this, Mr. Head 
became manager of the 
works, at Leeds, of 
Messrs. John Fowler and 
Co., and there laid the 
foundation for the splen- 
did business since orga- 


nised. Before he left in 1860, from fifteen to ; Act. 





was imbued with a high conception of the-duties of 
the capitalist, and for several years an industrial 
partnership existed between the employers and 
men, with most pleasant results. He sought to 
improve the condition of the worker, and Middles- 
brough, largely owing to his initiation, was the 
first town in England to apply for the establish- 
ment of a School Board after the passing of the 


From a Photograph by Maull and Fox. 


Tue Late Mr. JeremtaAn Heap. 








amount of work. The Bousfield Iron Works at 
Stockton-on-Tees were laid out by him in the late 
‘eighties, and those of the New British Iron Com- 
pany, at Congreaves, Birmingham, early in this 
decade. He was frequently in Norway in connec- 
tion with iron works there, and on this subject 
contributed a paper to the Iron and Steel Institute 
in 1894. He visited Spain several times, examin- 


ing manganese mines near 
Santander, coal mines in 
the Oviedo district, and 
iron-ore deposits in San- 
tander and Bilbao. But 
perhaps the foreign coun. 
try with which he was 
most familiar was Ame- 
rica. He visited the 
States ten times, and 
although, like most Bri- 
tons, he went there first 
with the usual insular 
idea, soon became im- 
pressed with American 
methods, and with the 
need for a _ fuller ac- 
quaintance on the part 
of engineers at home 
with the practice in 
the United States. He 
travelled about much, 
was a keen observer, and 
never failed to profit by 
what he saw. Indeed, 
perception aid painstak- 
ing were dominant charac- 
teristics in his nature, 
and thus it was that his 
many contributions on 
American metallurgical 
engineering are worthy 
of study. Writing from 
impression rather than 
any chronological table, 
we recall his paper on 
‘* American and Eng- 
lish Steel Manufacture,” 
wherein he startled some 
of his hearers by telling 
them how pig iron was 
made for 20s. per ton less 
than in Middlesbrough, 
and steel for an equally 
large reduction on our 
costs. He alsocontributed 
p2pers on the coal regions 
of the Southern States and 
onthe Alabamaindustries, 
as well as a later paper 
written in collaboration 
with his son, Mr. A. P. 
Head, who was a partner 
with him in his busi- 
ness, on ‘‘Lake Superior 
Iron-Ore Mines.” Several 
of his visits to the States 
were taken up with the 
affairs of the Otis Steel 
Company, of which he 
was consulting engineer, 
and it was largely due 
to him that the concern, 
bought by an English 
company in 1889, has 
since been reconstructed, 
and has been converted 
from a financial failure 
to a promising success. 


He sat on this Board for some time, and did | He was also consulting engineer of the Alberta 


twenty steam ploughs had been constructed, and he | good work. In 1864 he originated the Cleveland | Irrigation concern in Western Canada. With 
had devised a system of lam signals to facilitate | Institution of Engineers, the aim being to improve his son, Mr. A. P. Head, he also visited Salt 


steam ploughing at night. For a short period he 
acted as agent for the firm, illustrating the practical 
use of the appliances in the fields of Wiltshire. 

In the spring of 1863 he founded the firm of 
Messrs. Fox, Head, and Co., of Middlesbrough, 
along with Mr, Theodore Fox, J.P., constructing 
and working the N ewport Rolling Mills, which com- 
prised forty-two puddling and fifteen other furnaces, 
employing six hundred men, and producing 400 tons 
- finished iron per week. A special feature was the 

ammers and plant dealing with larger masses of 
wrought iron than had hitherto been worked. Mr. 
eremiah Head was not the one to be satisfied 
with the mere production of a given quantity of 


metal, or, for the matter of that, of wealth. He/|to London, and since 1885 he has done a very large two ago requisitioned his experience on t 


unremittingly as President. 
Fox, Head, and Co. was dissolved, and at the 
same time Mr. Head’s time and energy were given 
up to wider interests ; but he never ceased his con- 
nection with Cleveland, a fact testified by his 
| paper on the industries of the district, read at the 
Middlesbrough meeting of the Institution of 
Mechanical Engineers in 1893. 





| 





the productions of the district and extend their use. | Lake City in 1894, and reported upon the Mormon 
For three years he served as honorary secretary, | Railway for English owners, and again upon a 
which of itself involved much work of great benefit | proposed railway in Alabama—from the iron works 
to the district, and for three years he continued as | there to the Tennessee River ; but there is no 
In 1885 the firm of need to elaborate all his work in recent years. 


One branch of his work is worth noting ; he 


was in frequent requisition as an arbiter, and 
on two noted occasions settled disputes between 
workmen and employers, at Bolckow - Vaughan’s 
and the Barrow Steel Works. é 
case he established a case against the exorbitant 
‘wages which used to be exacted by the headsmen, 


In: the latter 


Mr. Head continued in the Cleveland district asa | who were able to live in opulence, if not exactly 


‘consulting engineer until 1894 when he removed always at ease. The Indian Government a gm or 


e sub- 
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ject: of the Salem deposits of iron ore in the Madras 
Presidency. From the data furnished him he pro- 
nounced against the practicability of smelting the 
ores on the spot owing to the absence of suitable 
fuel, unsatisfactory labour, and the competition of 
English iron delivered there. 

He had a ready pen, and was a fluent speaker, 
and thus orally and by written contributions added 
largely to the value of the Proceedings of many 
Institutions. We have already casually mentioned 
the more important of his papers; special note 
should be given to his address as the Presi- 
dent of Section G of the British Association in 
1893, when he dealt with mechanical science 
as exemplified in Nature, just such a subject as his 
personal predilections inclined him towards. We 
have referred to his parental influence in the Cleve- 
land organisation. Of the Institution of Mechanical 
Engineers he became a member in 1869, was first 
elected a member of council in 1874, a vice-presi- 
dent in 1880, and occupied the presidential chair 
in 1885-6, when he delivered an address on steel, 
then coming into favour for all purposes. He be- 
came a member of the Institution of Civil Engineers 
in 1872, and has been awarded a Watt medal and 
a Telford premium. He was an original member 
of the Iron and Steel Institute, and was associated 
with several other organisations ; so that he has 
done well by the profession. Personally he was 
greatly esteemed, and a wide circle of friends will 
join us in an expression of regret and of sympathy 
with his widow (née Miss Wrightson, to whom he 
was married in 1860) and with his family, three 
sons and two daughters. 


THE MARCONI SYSTEM OF WIRELESS 
TELEGRAPHY. 

In our last issue we commenced the publication 
of the paper on ‘‘ Wireless Telegraphy,” read by 
Signor G. Marconi before the Institution of Electrical 
Engineers on Thursday, March 2, and repeated 
by him yesterday in consequence of many members 
not having been able to obtain admission on the 
first occasion. In the present issue will be found 
the conclusion of the paper. The interest mani- 
fested in it has been immense, and although the 
Council of the Institution secured a much larger 
hall on the second occasion, there was not nearly 
enough accommodation to meet the demand for 
tickets. The discussion extended over two even- 
ings, but did not add much to the paper, since this 
subject of wireless telegraphy by Hertzian waves 
has made very little progress except in the hands 
of Mr. Marconi. The occasion, however, afforded 
Mr. A. Campbell Swinton an opportunity to show the 
Wehnelt electrolytic current interrupter, which is 
likely to play a very considerable part in the pro- 
duction of Hertzian waves, and in all phenomena 
which require the use of an induction coil. Mr. 
Swinton explained that hitherto it had been prac- 
tically impossible to produce continuous trains of 
waves, and that this was, in great measure, 
the cause of the difficulty of syntonising appa- 
ratus which was sensitive to such rays. He 
showed a diagram, which he had obtained by means 
of a rotating mirror, of the alternating spark be- 
tween the terminals of a Tesla coil. There were 
five alternations at each spark, the length of the 
diagram being 10in. The coil was excited by an 
alternating current of a frequency of 100 periods 
per second, and the space, or straight line between 
each cluster of waves, would have been more than 
200 ft., if the diagram had been complete. It is 
therefore evident that the waves sent forth by the 
instrument are not continuous, but are in small 
groups separated by relatively immense spaces of 
calm ether. When a magnetic contact-breaker 
making thirty to forty vibrations a second is em- 
ployed, the lengths of calm space must be much 
greater. Evidently it is a matter of great difficulty 
to get tuning under such conditions. 

The invention of the Wehnelt electrolytic con- 
tact breaker, which was described briefly in our 
issue of February 17, has introduced an entirely 
new condition of affairs into wireless telegraphy, 
as it enables oscillations to be obtained at the rate 
of one thousand per second and more ; sending 
trains of waves which follow each other with prac- 
tically no intervening interval between them. The 
apparatus is exceedingly simple, as shown by Fig. 1 
annexed, It consists of a glass vessel a partly filled 


with dilute sulphuric acid, and containing two elec- 
trodes. The negative electrode 6 is of lead, while the 
positive c is a fine platinum wire projecting from a 





glass tube d which insulates the remainder of the 
wire. To enable the wire to carry the current without 
heating, the tube is filled with mercury, or a thick 
copper wire is used with the platinum soldered to 
its end. When such an instrument is connected 
to 100-volt service mains S, and put in series with a 
coil I, an are is formed below the surface of the 
fluid, and is accompanied by a shrieking, screaming 
sound. A rotating mirror shows that the arc is 
constantly broken, and that the discharge is pulsat- 
ing. The value of the contact breaker for Ront- 
gen-ray work will be immediately perceived, for not 
only does it multiply the efficiency of a coil im- 
mensely, and lessen the exposure proportionately, 
but it likewise abolishes the flickering on the 
screen, giving a steady image. Hitherto the great 
hindrance to obtaining skiagraphs for surgical 
purposes has been the difficulty of providing the 
necessary battery power just when it was wanted. 
Of course, this was not felt in great and well- 
equipped hospitals, but private practitioners and 
small institutions often found the expense too 
serious to be faced. In future these will be able 
to draw on the mains for all they want, and even if 
they should happen to be on an alternating supply 
they will get fair results. In that case the coil 
will only be working half its time since the dis- 
charge only takes place when the platinum ter- 
minal is positive. With two contact breakers it 
is, therefore, possible to divide an alternating cur- 
rent into two unidirectional currents of pulsating 
character. 

Some further observations with this form of inter- 
rupter have been described in the Comptes Rendus 
by M. D’Arsonval who states that he has ob- 
tained good results with an interrupter consisting 
of a leaden vessel containing a 10 per cent. solution 
of sulphuric acid, in which is plunged a test tube 
of thin glass, through the bottom of which a _plati- 
num wire 0.7 to 0.8 millimetres thick is fused. 
This wire should project about 18 to 22 millimetres 
beyond the tube. The latter is filled with mercury 


I 




















into which the lead from the positive pole of the 
dynamo or battery passes. In working a coil with 
this arrangement no condenser is needed. With 70 
volts in the primary and a 10-in. coil, a continuous 
stream of sparks was obtained as thick as an ordinary 
drawing pencil, and an examination by means of 
the revolving mirror showed that the number of 
interruptions was, at least, 1700 per second. With 
asmaller coil giving a 4-centimetre spark, this was 
increased to 3000 per second. Coupling the larger 
coil to a Crookes tube, an instantaneous radiograph 
of the hand was obtained. The curve of interruption 
examined by M. Carpentier proved very regular, 
there being neither periods of rest nor parasitic 
oscillations. M. D’Arsonval further states that he 
has obtained equally good results when a solution 
of caustic potash was used as the electrolyte in 
place of the dilute sulphuric acid. The working of 
the interrupter in both cases is stopped if the tem- 
perature of the liquid is raised to 90 deg. Cent. 
Mr. Swinton mentioned the very interesting fact 
that this contact breaker will only work on an 
inductive circuit. If coupled to a bank of lamps it 
does not operate. Further, the rate of vibration 
depends on the amount of self-induction in the 
circuit ; as the induction is increased the note falls 
and vice versd. This fact spoils the easy explana- 
tions that naturally suggest. themselves as to its 
action depending on the platinum electrode being 
alternately insulated by oxygen and uncovered by 
the absorption of the oxygen by the electrolyte, or 
as to the phenomena being thermal in character. 
Dr. Silvanus Thompson suggested that the effect 
might be due to something like resonance. Gas on 
an electrode acted, he said, like a capacity, and with 
capacity and self-induction there were the elements of 
resonance. This had been shown by Cromwell Varley, 
and also in a paper published in 1881 in the Trans- 





actions of the Russian Chemical Society. What- 
ever may be the explanation, it is certain that 
an immense advance has been made in the produc. 
tion of currents of high frequency: 

The speakers who rose after the paper was read 
confined themselves chiefly to compliments and 
questions. Very considerable interest was shown 
as to whether it was necessary to earth the vertical 
conductor, and if so, whether the earth must be a 
good one. On this point Captain Brett, R.E., 
was able to give some information, for, at his re- 
quest, Mr. Marconi had disconnected the conductor 
of the receiver at the South Foreland, and the 
signals came as wellasever. Mr. Gavey related some 
of the experience of the post-office ofticials with the 
Marconi system. They found that they could not 
signal so far over land as over water. Vertical con- 
ductors of 20 ft. had been used for distances up to 
one mile. He wanted to know how the effects of 
lightning were to be guarded against, as the ver- 
tical wire was practically a lightning conductor, 
Dr. S. P. Thompson suggested that the earth 
acted as a mirror to the conductor, and practically 
doubled its length. He doubted whether the 
reflectors employed were of any use, as it had been 
shown that a mirror did not reflect unless it were 
placed more than a quarter of a wave length from 
the object to be mirrored. In this case the wave 
length was measured in scores of feet. 

Mr. Marconi was prevented by indisposition from 
being present at the second meeting on March 7, 
and sent a message that he would reply in writing. 


AUTOMATIC COUPLINGS AND WAGONS 
OF HIGH CAPACITY, 
To THE EprTor oF ENGINEERING. 

Srr,—Your correspondent, ‘‘ Railwayac,” directs at- 
tention to the heavy outlay necessary to fit British rolling 
stock with automatic couplings ; owing to the low capacity 
of the wagons, the necessary expenditure must be great 
in comparison with the earning power, and if any style of 
central coupling is adopted, the period of change will 
inevitably involve confusion. I suggest that the case 
would be met by fitting all new stock with special buffers, 
“stone on the centre line to accommodate the angle 
between adjacent headstocks when on curves, and having 
heads provided with hooks or claws for the purpose of 
engaging with the discs of existing buffers. The latter 
would be required to conform to a standard diameter, and 
the attachment of the spindle shoes must be strong 
enough to resist the pull of the engine. Possibly the 
Board of Trade might be induced to prolong the period of 
transition until existing wagons were in need of 
rebuilding. 

If the order leads railway managers to seriously con- 
sider the possibility of providing wagons carrying 30 to 
40 tons each for heavy traffic in bulk—such as minerals— 
the companies will be gainers by the apparent hardship. 

As I have been advocating the adoption of rolling stock 
of high capacity for upwards of ten years, I have become 
acquainted with the arguments of the opposition ; these 
have conduced to the firm establishment of my con- 
victions, though it is certainly disappointing to find that 
small wagons and comparatively low-powered engines 
constitute the equipment of the new trunk line to 
London, of which the raison d’étre is the carriage of 
minerals in competition with existing railways. |The 
terminal mineral yard appears from your excellent illus- 
trations to be laid out on the old principle, thou h the 
yards at Annesley, Nottingham, and Leicester are adapted 
to long wagons.. 

If the railway in question had adopted wagons of, say, 
35 tons capacity, the ratio of load to tare would have been 
at least 2.5 to 1, whereas that of the standard Midland 
wagon is 1.56 to 1; therefore, independently of the advan- 
tage due to better gradients, the new line would carry an 
equal tonnage at 14.7 per cent. less train-mileage ; if it 
also employed engines of greater power, having, say, 
2000 square feet of heating surface, the locomotive expenses 
per train-mile would be about 35 per cent. higher, but the 
saving per net ton-mile might well be 40 per cent, with 
proportionate reduction in traffic charges, and in main- 
tenance of way and of wagons. . 

The arguments which have delayed the enjoyment of 
these considerable economies may be briefly summarised 
as follow : 

1. ‘Terminal facilities are adapted only to short four- 
wheeled wagons.” : 

But the moore value of the saving to be effected is 80 
great that when capitalised at current rates of interest, 
considerable expenditure is seen to be justified in — 
to bring rolling stock of high capacity into use. The son 
of locomotive power for mineral trains on the — 
Railway during 1896 appears to be about sas yrs Pi 
reduction of 30 per cent. in this item alone would justily 
a capital expenditure of 5} millions. 

2. Traders are accustomed to 10-ton 
wagons.” 

Many large users, such as the mana 
steel works, and gas works, are already hel 
superior economy due to high capacity, and any linge : 
affection for the old order will not survive the alluremen 
of a moderate rebate in the rates on 35-ton lots. th 

3. ‘Larger wagons cannot be built in —— J 
economy of weight, cost, and maintenance, 4n 
corrosion of steel will give trouble.” 








8-ton and 


gers of collieries, 
convinced of the 
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Modern methods of applying preservatives by means of 
compressed air simplify the operation of painting, and 
since the wooden wagons of our heavy mineral lines pass 
through the shops every ten months, there should be no 
lack of opportunity to keep the painting in good order. 

4, “Steel underframes are apt to be knocked out of 
shape by rough shunting, or when derailed.” 

Hitherto steel underframes have closely followed the 
arrangement in vogue with timber, and have little ten- 
sional and transverse rigidity, but if the entire wagon is 
framed up as one complete structure, it may be relied on 
to reduce half-a-dozen small wagons to splinters before it 
betrays a tendency to double up or lie down. 

5. “Short hauls militate against economy.” 

They certainly increase the relative importance of 
terminal charges, but when once a yard is properly 
equipped, the cost of shunting, &c., is more nearly pro- 
portional to the number of the wagons dealt with rather 
than to their individual weight, the use of 35-ton wagons 
virtually increases the capacity of all sidings by 65 per 
cent. Heavy terminal expenses do not render the 
reduction of transportation costs less desirable. 

6. Though the locomotive department may be con- 
vinced of the economy due to high capacity, it cannot 
take action without the co-operation of the departments 
of traffic, and of way and works.” : . 

Departmental isolation prevents radical improvements 
in working, because the efforts of each department are 
confined to the reduction of its expenses per train-mile, 
whereas earnings are paid on the net ton-mile, the cost 
of which is susceptible to variation quite independently 
of that of the train-mile. British railways are among the 
few industrial concerns which calculate their costs on a 
basis entirely different to that on which their earnings 
are reckoned. The present state of things can only be 
altered by the action of a strong directorate in the form- 
ation of a committee of heads of departments, with 
instructions to prepare a scheme for the introduction of 
powerful engines and new wagons, and for the reorga- 
nisation of the train service and of terminal arrangements. 

Yours, &c., 
J. D. Twrnserrow, A.M. Inst. C.E. 

13, Mosley-street, Newcastle-on-Tyne, March 14, 1899. 








COATING THE HULL OF VESSELS WITH 
COPPER. 
To THE EDITOR OF ENGINEERING. 

Srr,—As a comment on the note in ‘‘ Miscellanea” in 
your issue of March 10 re ‘‘ Coating the hull of an iron 
steam tug with copper by electrolysis,” I give you below 
an extract from the Marine Jowrnal of New York, dated 
March 4, which I have this day received. 

‘““A general inspection of the tug Assistance’s bottom 
was made here recently by several gentlemen, including 
Commander Wadhams, of the Lighthouse Department. 
Their report is practically as follows: It was found that 
on the starboard side there were 29 bad places, 19 of 
which were genuine holes, extending from the water line 
to the keel. Two iron patches, which must have been 
there a long time, were also found. On the port side 39 
places were discovered, 29 of which wereholes. This side 
of the hull was found to be in a condition even worse 
than the other. This puts a quietus on the’ report that 
has been freely circulated that the Government has been 
contemplating using this electroplating for naval vessels.” 

Yours faithfully, 
ERNEST GEARING. 

Leeds Forge, Leeds, March 13, 1899. 








THE NERNST ELECTRIC LAMP. 
To THE Eprtor or ENGINEERING. 

Srr,—The article on the incandescence of refractory 
electrolytes, published in your issue of March 3 last, 
recalls to my mind memories which have some connection 
with the description you have given of Jablochkoff’s 
attempts to devise a new electric lamp. Will you allow 
me to set them forth ? 

During the Exhibition of 1878 at Paris, I chanced to be 
at the spot where the exhibits of La Société Générale 
@Electricité were displayed. Only two or three other 
persons were present. At one of the tables Jablochkoff 
was working with a simple piece of apparatus, of which 
the principal part was a thin rectangular plate about 
5 centimetres long by 3 centimetres broad, placed verti- 
cally between two metallic plates which were coupled up 
to the terminals of an induction coil. Jablochkoff, hold- 
ing in his right hand a stout carpenter’s pencil, pointed in 
the usual way, drew this point across the thin plate 
aforesaid, which was ovpuseny a piece of glazed porce- 
lain. A luminous line followed the point of the pencil 
each time the operation was repeated, but I have no 
recollection of any incandescence. ‘I'he operator ap- 
peared much disconcerted by the miscarriage of an ex- 
periment, on the result of which he had confidently 
counted. The replies he made to my queries were mono- 
syllabic, showing that he wished to escape such impor- 
co Since then I have often regretted, on casting 
d ‘1 my thoughts to the circumstance, that I did not 
: Re + my name and qualifications. Perhaps he would 
wah he shown himself less secretive, for my relations 
pe = afterwards proved that he had a very affable 
oe rank deposition. I think, however, that I heard 

Say, in reply to one of my questions, that the plate of 
Porcelain ought to have lighted up and remained incan- 
rae Does not this reply justify me in believing that 
He fon ngewe Boe — ed on a previous occasion ? 

’ 1€ & 
what use’of it you es : ote stands, and you may make 


_ Yours faithfully, 
95, R Ente Dieuponng, Ingenieur Civil. 
, Sue Perronet, Neuilly-sur-Seine, March 10, 1899. 





THE LAUNCHING OF THE ‘ OCEANIC.” 
To THE Eprror oF ENGINEERING. 

Srr,—May I claim your indulgence once more in order 
to explain that the tonnage of the two largest steamers 
launched during 1897-8 by Messrs. Thompson, of Sunder- 
land, viz., 3654 tons and 3237 tons, is correct, but that, 
unfortunately, there are two Messrs. Thompsons, of 
Sunderland, and the figures above relate to Messrs. 
Robert Thompson and Sons, whereas I should have given 
those for Messrs. Joseph L. Thompson and Sons, which 
are 4842 tons and 4183 tons respectively. As I did not 
know that there were two shipbuilding firms with names 
so very similar in any one port, and Messrs. Robert 
Thompson’s returns appear before those of Messrs. 
Joseph L. Thompson in Zhe Marine Engineer for 
January, 1898-9, I naturally concluded, when I saw the 
name ‘* Thompson and Sons, Sunderland,” that this was 
the firm with which Mr. Phorson is connected, and so fell 
into the error of giving their figures. The largest vessels 
launched during the past few years by these two firms 
are, therefore, as follow: 


Messrs. Robert Thompson and Sons. 


Tons. 

1897. Drumgarth 3654 

1898. Ormazan s ne " 3237 
Messrs. Joseph L. Thompson and Sons. 

Tons, 

1897. Luciana 4842 

1898. Masconomo 4183 


With regard to the latter, Mr. Phorson’s firm, I may 
mention that all the vessels launched by them during the 
past two years, with the exception of the two above, were 
under 4000 tons gross register, which shows that I am 
justified in my belief that the weight dealt with in their 
case has been very much less than that in the case of 
Messrs. Harland and Wolff, viz., 4842 tons against 17,040, 
or three-and-half times as much in the latter case as in 
the former. Hoping I will have no occasion to trouble 
you further, 

I am, Sir, yours faithfully, 
LEVIATHAN. 


GAS HEATING FOR BRASS FURNACES. 
oO THE EDITOR OF ENGINEERING. 
Str,—‘‘ Crucible” would do well to peruse a copy of 
the specification of Patent No. 12,744, dated 1895. 
Yours faithfully, 
London, March 11, 1899. Gas UNDER PRESSURE. 











To THE Eprtor oF ENGINEERING. 

Srr,—Replying to ‘‘Crucible’s” letter in your issue of 
March 10, producer gas is being successfully used for 
melting brass both in crucibles and, where large castings 
are required, on the open hearth. It is found to be much 
more economical in the matter of fuel than melting by 
coke in cases where it is being operated on a sufficiently 
large scale to develop its advantages, the economy o 
gas versus coke for brass melting being dependent on the 
output and consequent capacity of the plant required. 
In most works where producer gas is used for this pur- 
pose, it is applied to other processes also. A furnace to 
hold 6-lb. to 60-lb pots would be a practicable arrange- 
ment, but it would only be profitable to adopt gas for 
such a small furnace if there were other processes at hand 
to which gas could also be applied. If ‘‘Crucible” will 
put himself in direct communication with me (through 
you), I shall be pleased to give him further information 
on the subject. 

Yours truly, 

Malvern, March 15, 1899. Gas FURNACES. 








HEATING BUILDINGS BY STEAM. 
To THE EDITOR OF ENGINEERING. 

S1r,—In heating buildings by steam, the steam may be 
generated at a low pressure, and directly into the 
steam pipes traversing the building; or, as an alterna- 
tive, it may be generated at a high pressure, say 120 lb. 
to 150 lb. per square inch, and reduced to about 10 lb. 
per a inch by a reducing valve, before being passed 
into the system of pipes. 
The latter plan is usually adopted when an engine is 
supplied with steam from the same boiler as the heating 
pi Assuming, however, that no engine need be con- 
sidered, can any reader inform me with certainty which 
of the two methods stated is the more economical as 
regards fuel consumption? With the low-pressure boiler 
a slightly greater difference of temperature between the 
fire and the water will be available, while in the high- 

ressure boiler the store of energy will be much greater. 

he initial cost will be undoubtedly in favour of the low- 


pressure system. 
Yours truly ; 
W. H. ATHERTON. 


43, Upper Brook-street, Manchester, March 13, 1899. 





PrErsonat.—The Electrical Company, Limited, of 122 
and 124, Charing Cross-road, London, W.C., asks us to 
state that they have opened a branch office at 21, Corn 
Exchange Buildings, Manchester, of which Mr. A. V 
Ward will be in charge.—Messrs. Gillies and Hornidge, 
electricians and engineers, of Haggerston and Bucking- 
ham, inform us that they have taken City offices at 
Albert Buildings, 49, Queen Victoria-street, E.C. — 
Messrs. William James Glover and Co., Limited (Estab- 
lished 1818), are going to the public for more capital to 
extend their present wire-drawing and rope-making busi- 
ness at St. Helens, and to equip a large and conveniently 
situated factory which they have acquired at Warring- 





ton to carry on the manufacture of electric cables and 
wires and general rubber goods. 





ROYAL METEOROLOGICAL SOCIETY. 


THE monthly meeting of this Society was held on Wed- 
nesday evening, the 15th inst., at the Institution of Civil 
Engineers, Great George-street, Westminster, Mr. F. C. 
Bayard, L.L.M., President, in the chair. 

Mr. F. J. Brodie read a paper on ‘‘ The Prolonged De- 
ficiency of Rain in 1897 and 1898.” For several years past 
there has existed over England, and especially over the 
central and south-eastern parts of the country, a remark- 
able tendency in favour of dry weather. The dry weather 
dealt with in this paper consequently came at a most in- 
opportune time, and its effects, which would in any case 
have been sufficiently evident, were greatly vated 
by the state of things existing so long previously. Mr. 
Brodie discussed _the rainfall records at 80 stations distri- 
buted over the British Isles for the 18 months, April, 
1897, to September, 1898 ; these were divided into three 
periods of six months each. During the period April to 
September, 1897, the rainfall was in excess of the average 
over practically the whole of Ireland, the greater part of 
Scotland, and the north-west and south-west of England 
and Wales, while in the north of Scotland, and the 
central, and the whole of the eastern part of England 
there was a deficiency of rain, in some parts amounting 
to between 60 and 70 per cent. During the period, 
October, 1897, to March, 1898, with the exception of the 
north-west of Scotland and England, the rainfall was 
below the average all over the British Isles, the de- 
ficiency over the Midland and south-eastern parts of 
England being from 50 to 60 per cent. below the average. 
During the period, April to September, 1898, two of the six 
months were excessively dry, and in the southern parts of 
England, at least two others had a deficiency of rainfall. 
Taking the period asa whole, the rainfall over the eastern 
Midland and southern counties amounted to less than 
80 per cent. of the average, and in the south-eastern 
counties to less than 60 per cent., the smallest proportion 
of all being 51 per cent., in London. From an exami- 
nation of the Greenwich rainfall records since 1841, it 
appears evident that for length and severity combined, 
the recent spell of dry weather was the most remarkable 
experienced there during that period. 

A paper on the ‘Climate of Jersey,” by the Rev. H. W. 
Yorke, M.A., was read by the secretary. The situation 
and geological formation of the island, together with the 
action of the tides, have a great local effect on the general 
character of the weather. The climate as a whole is 
bright, genial, and sunny. 








BELGIAN Buiast-FurNAcES.—The number of furnaces in 
blast in Belgium at the commencement of February, was 
32 while 13 furnaces were out of blast at the same 
date. The total of 32 representing the number of fur- 
naces in blast at the commencement of February, was 
made up as follows: Charleroi district, 14; Liége, 12; 
Luxembourg 6 ; total, 32. The production of pig in Bel- 


¢|gium in January was 84,940 tons, as compared with 


78,670 tons in January, 1898. 





Bripeine THE TyNe.—A deputation of directors and 
officials of the North-Eastern Railway Company met the 
Parliamentary and Town Improvement Committees of 
the Newcastle-on-Tyne Town Council to discuss the new 
high-level bridge fog to be erected over the Tyne 
between the present High Level and Redheugh Bridges, 
at a cost of about 500,0007. The company seeks powers 
to charge an extra mileage of 34 miles for passengers cross- 
ing the new bridge. The committees said that if the 
directors were not prepared to limit the charge to twenty 
years, the Council would oppose the scheme in Parlia- 
ment. A long discussion took place without a definite 
agreement being arrived at, but Mr. Gibb, general 
manager, incidentally remarked that the present extra 
mileage over the High Level Bridge produced 24,5000. 
yearly, said that unless the Council was prepared to meet 
the company in the matter it might be taken that the 
project would be abandoned. 





CATALOGUES.—Messrs. R. Melhuish and Sons, of Fetter- 
lane, London, E.C., have issued a fine catalogue with 
over 300 pages illustrating and describing a wide range of 
light and heavy hand and machine tools for metal work- 
ing in almost all its branches. The articles listed range 
from hand drills to lathes, and from micrometers to 
steam engines. Both English and American tools are 
stocked by the firm, so that a large choice is afforded. 
The firm also supply drawing and surveying instruments, 
and several cases of the former are iltustrated in the 
catalogue. Messrs. Melhuish announce that they are now 
ready to receive applications for this catalogue.—The 
Chloride. Electric Storage Syndicate, of Clifton Junction, 
Manchester, have sent us a copy of their new catalogue 
of i for storage battery renewals. The firm have 
made arrangements by which they can supply at short 
notice sets of these plates to fit the batteries of most of 
the principal makers.—Messrs. Fraser and Chalmers, of 
43, Threadneedle-street, London, have published a cata- 
logue describing the Sederholm boiler, which they 
specially recommend for large units and high pressures. 

he boiler in question combines some of the features of 
the French cleghans boiler and the ordinary tubular 
boiler.—Messrs. Holden and Brooke, Limited, of the 
Sirius Works, West Gorton, Manchester, have issued 
an abridged catalogue of steam users’ specialities. 
Amongst the articles listed we note an exhaust steam 
injector, which is capable of working against high boiler 

ressures.— Messrs. Fleming, Birkby, and 

imited, of the West Grove 1, Halifax, have sent us 
a copy of their new catalogue of leather, rubber, cotton, 
and other belting and accessories. The firm also supply 
hydraulic leathers and loom pickers. 
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H.M. BATTLESHIP “GLORY.” 
CONSTRUCTED BY MESSRS. LAIRD BROTHERS, BIRKENHEAD. 














On Saturday morning Her Majesty’s first-class The main propelling machinery, constructed at the Exmouth, is to be laid down immediately in the build- 
battleship Glory was floated from Messrs. Laird’s Birkenhead Iron Works, consists of two sets of engines | ing dock just vacated by H.M.S. Glory. In addition 
shipbuilding yard at Birkenhead, as shown by the of the triple-expansion inverted type of the latest | to the foregoing vessels, there are in progress a set of 
annexed engraving. This is the reproduction of a design. Lach set is placed in a separate engine-room. | twin-screw engines of 15,000 horse-power for H.M.S. 
photograph, for which we are indebted to thecourtesy The cylinders are : High-pressure, 30in.; intermediate | Implacable, which is building at Beonuert Dock- 
of Mr. Thos. A. Lancaster, one of Messrs. Laird pressure, 49 in. ; and low pressure, 80 in. in diameter yard, and is being launched to-day; and a set of 
Brothers’ staff. Owing to the recent death of Mr. respectively, with a stroke of 51 in. The boilers, 20| water-tube boilers for H.M.S. Blanche, to replace 
William Laird, the ceremony of floating was kept as in number, are of the Belleville type (with econo- | her original locomotive boilers. 
quiet as possible, but a vast concourse of people had misers), working at a pressure of 300 lb., and are 
assembled to witness it. The usual service was read placed in three watertight compartments. 
by the Rey. J. W. Hughes-Games, M.A., vicar of, The Glory illustrates the advantage of building NOTES FROM THE UNITED STATES. 
Burkenhead, and the vessel was christened by Mrs. these large battleships in dock in preference to build- | PHILADELPHIA, March 9. 
John M. Laird, wife of the senior member of the ing them ona slip and launching them, as she floated| InTENsE excitement prevails in the iron trade 
builders’ firm. out with all her citadel and casemate armour, and | throughout the country and prices continue to move 

The Glory is of the Canopus class, designed by Sir most of the barbette armour in place ; indeed, all the upward. Both production and consumption are grow- 
William H. White K.C.B., Director of Naval Con- armour-plating would have been completed had it not ing, and productive capacity is being expanded in 
struction, and as this class of vessel is now well-| been for the press of work in Sheffield rendering it vais mills all over the United States. The mills 
known, we will offer only a short description. Her) impossible for armour-plate manufacturers to make and furnaces are so far oversold that comparatively 
dimensions are: Length, 390 ft. ; breadth, 74 ft. ;) delivery as early as required. A considerable portion | little business is being placed. Quotations are going 
mean draught about 26 ft. 6 in. ; displacement, 12,900) of the boilers is on board. The whole of the auxiliary | higher because stocks are exhausted, and deliveries 
tons ; frecboard, forward, 22 ft. 6 in. ; aft, 19 ft. ; in-| machinery is in place, and the pipes and connections | cannot be promised for a month or two. The output of 
dicated horse-power, 13,500; speed about 18} knots ;| are being fitted. The main engines are erected on| finished iron will be considerably increased by Mid- 
coal stowage about 2000 tons. The armour is of| board, with the exception of the cylinders, so that the | summer, but it will be upwards of a year before there 
Harveyed steel, and there is a protective deck from) vessel, as floated out from the building dock, is in a/ will be any appreciable increase of pig iron from new 
the lower edge of the armour, covering the machinery, | far more advanced state than would have been the | furnaces. Vigorous efforts are being made to increase 
magazines, and other vital parts. | case had she been launched in the ordinary way, her | production by blowing in antiquated furnaces, but the 

The ship is lighted throughout with an installation displacement on floating out being approximately | assistance from this source will not be much. Plate 
of about 750 electric lights, and equipped with six| 9000 tons. This feature is brought into prominence at | and structural materials are wanted in large quantities 
search-lights of 30,000 candle-power, each of which is| the present time, as Her Majesty’s ship Faasinciitn, of| by bridge-builders and many other buyers. Apart 
capable of being worked by dynamos under protection. | 14,900 tons displacement, for which the machinery of | from the oversold condition, manufacturers do not 
The officers and crew are accommodated on the main | 15,000 horse-power is also being built by Messrs. Laird | feel it advisable to make prices so far ahead. Loco- 
and belt decks. The upper deck extends from stem | Brothers, was launched from Devonport on Saturday | motive builders are overselling their capacity. Large 
to stern without a break, and above it is a continuous | last, her weight being about 4500 tons. It is expected | orders for export are being booked. Car-builders have, 
bridge deck ——s the whole length between the | that the Glory will be ready to hoist her pennant| in a few instances, declined to accept more business 
barbettes ; on this deck are the conning towers | within six months, but the Implacable is not expected | because of the inability of buying iron at fixed prices 
surmounted by navigatirg bridges (which will be | to be ready for commission for about fifteen months.|so far ahead. Steel railmakers are not closin 
about 36 ft. above water), and the chart-house. The | The Glory will have a complement of 750 men. much new business at present, but have inquiries < 
masts, two in number, are built of steel, fitted with! In addition to the Glory, Messrs. Laird Brothers | pending negotiations for over 100,000 tons of stee 
military and signalling tops, and are already in place | have the following works in hand: The Express and | rails, The demand for machinery is still — 
and complete with their derricks for hoisting boats, &c. Orwell, now undergoing their steam trials; two single- This industry will not be much affected. Cas 

The armament of the Glory will consist of four screw sloops, H.M.S. Mutine and Rinaldo, of 980 tons payments are the rule. The change in the iron trace 
12-in. 46-ton guns, mounted in barbettes, in pairs, and | and 1400 horse-power ; and a 30-knot destroyer for the |can be understood in noting that billets which = 
firing a — weighing 850 lb., with a powder | Russian Government, which will shortly be ready for | 17 dols. a few months ago are now over 25 dols., = 
charge of 148 lb. There are 43 quick-firing guns in| launching; a paddle-wheel steamer, Reed oe last | some frightened consumers believe they will reac 
all, twelve 6-in. on the main and upper decks, mounted | month, for the South-Eastern Railway Company’s 30 dols. The entire trade is alarmed, and — 
in casemates protected by 6-in. armour; twelve 12-| Folkestone and Boulogne traffic, intended for a very|of new enterprises, for which there 1s = a0 
pounders, six 3-pounder quick-firing, eight small ma- | high speed, and with nearly 6000 horse-power engines. money, are between two fires. There is an abundan® 
chine guns, and tive field guns. There are also four sub- | A first-class battleship for H.M. Navy, of 15,000 tons | of business to he had, but the raw material cannot 
merged torpedo tubes for 18-in. torpedoes. i; and 18,000 indicated horse-power, to be named the | had. 
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Ws illustrate on this page a form of friction clutch 
introduced by Messrs. Croft and Perkins, of the Great 
Northern Works, Bradford, in which special attention 
has been paid to the securing of an equal pressure over 
the whole of the friction surfaces. In general arrange- 
ment it is identical with numerous other designs, but, 
as our engravings show, certain of the details are 
novel. The main body of the clutch is shown in 
Fig. 1, and this casting is, of course, keyed to one of 
the shafts to be coupled. The friction ring is shown in 
Fig. 2. This rides loose on its shaft, but is driven by 
lugs on the driving ring shown in Fig. 3, which is 
keyed to the second of the shafts to be coupled. The 
two main portions of the friction ring are, it will be 
seen, connected together by two horseshoe-shaped 
springs which form the central portion of the ring, 
and are cast in one with it. Holes in the friction ring 
are, of course, provided to take the cylindrical nuts 
shown with their screws in Fig. 4. These screws 
are not keyed to the levers which operate them, but 
are driven by claw couplings, of which one part is 
shown in Fig. 5, whilst its fellow is formed on the 
face of the toggle lever shown in Fig. 7. Nuts 
similar to Fig. 6 hold the claw couplings together. By 
slackening these nuts, and shifting the claw pieces 
through a tooth or so, it is easy to adjust the pressure 
between the friction surfaces on throwing the clutch 
into gear, whilst a fine adjustment can be obtained by 
len thening the toggle links, of which one is shown 
in Fig. 8. The guard ring—Fig. 9—serves to hold 
the friction and driving rings in position. The sliding 
block, by which the clutch is put into gear, is shown 
in Figs. 10 and 11. It is, it will be seen, made in two 
pieces. The front plate is bored of greater diameter 
than the shaft, and is attached to the back by studs 
passing through oval holes, which permit the plate to 
have a slight movement eccentrically to the shaft. In 
this way equality of pressure on the two links of the 
toggle gear is insured. The fork ring is shown in Fig. 11. 
The construction of this clutch insures a uniform 


Pressure, with very steady driving and the minimum 
Ol Wear, 








INDUSTRIAL NOTES. 


Tue Plasterers’ dispute ended in a lock-out, com- 
niencing with a comparatively few at first, but greatly 
extending as the first week drew to a close. So few 
were locked out at first that the men regarded the 








attitude of the employers as a collapse because of the 
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fewness of the men on the books, and the ease with 
which some of them obtained jobs from employers not 
belonging to the association. Nevertheless, some 
2000 men were locked out by Saturday last, the men 
asserting that many of the employers were arranging 
to reopen their shops to the union men. But the 
matters in dispute have not approximated to a settle- 
ment; indeed, the two bodies seem still to be play- 
ing at cross purposes. The secretary of the National 
Association of Master Builders continues to remind 
the secretary of the Plasterers’ Union that he has 
all along evaded the questions at issue, and Mr. 
Deller’s reply to the employers’ letter of February 1 is 
stated to be inaccurate. In proof of this, Mr. J. A. 
Hassell, on the part of the Master Builders, forwarded 
to Mr. Deller extracts from the monthly reports of the 
union, which go to show that the employers’ conten- 
tion is the correct one. The reply on this point seems 
to be more of an evasion than ever, for Mr. Deller 
refuses to discuss the matter on the ground that the 
reports were private and only concerned the central 
executive and the branches of the union. But if the 
reports confirm the views held by the employers, then 
the decisions and resolves affect the employers, and 
are, therefore, matters for debate between the con- 
tending parties. If the central executive have no 
power over the branches, what guarantee is there for 
an honest acceptance of any terms that may be agreed 
upon? There must be honest and honourable dealing 
in connection with négotiations, or the whole system 
of conciliation is at an end. The old doctrine that 
‘‘allis fair in loveand war” isexploded. Treaties and 
international law have decided as to war, and the law 
courts as to what is called love. The doctrine cannot 
be revived in the conflicts called industrial disputes. 
The letter of the National Association of Master 
Builders to the secretary of the National Association 
of Operative Plasterers, in which the relative attitudes 
of the two bodies stand towards each other, deserves 
to be given in extenso, because the points are put 
clearly and concisely. It is as follows: ‘‘ Your letter 
of March 3 to hand. You seem to ignore my letters, 
although you acknowledge their receipt to avoid any 
misunderstanding. Allow me to repeat, first, that 
since the presentation of the requirements of my asso- 
ciation on February 1, you have refused to give any 
assurance that all, or any, of the objectionable practices 
shall cease, with the exception of a partial assent to 
clause 1 ; second, unless you intend to persist in these 
practices there is no reason why the required assur- 





ances should not have been given long ago; third, in 
response to your suggestion for a conference my asso- 
ciation has expressed its willingness to meet you in 
conference so soon as you adopt the usual course, and 
send you alternative proposals in writing; fourth, 
no existing local agreements sanction the objectionable 
practices, but, ifin any case it should appear necessary, 
these local agreements can be adjusted by mutual 
arrangement or terminated with due notice.” The 
sting of the letter is in the last clause—thus: ‘‘ In an 
future correspondence please do not write as thou 4 
these communications to you had never been made, 
With reference to the last paragraph in your letter, 
I may state that there is not the slightest foundation 
for your statements that my association desires your 
annihilation, or thatno reliance can be placed on any 
settlement being honourably carried out so far as my 
association is concerned. Such remarks are not only 
unnecessary and offensive, but also untrue.” It ought 
not to have been ible for such a rebuke to have 
been edaundinenid,”- Be accuse a body of men with 
whom you are trying to negotiate of not intending to 
carry out honourably any agreement which may be 
made is in bad taste, and worse. If the men had 
been similarly accused there would have been whole- 
sale denunciation of the employers. 





The report of the Ironfonnders’ Society indicates 
further activity in this branch of trade. ‘The figures 
show a decrease of 93 on donation benefit, reducing 
the proportion of unemployed to the total number of 
members to 1.7 per cent., which is stated to be a record 
percentage. There was an increase of 134 in member- 
ship and of 1908/. 1ls. 6d. in the funds during the 
month. The state of trade is still further shown to be 
satisfactory by concessions in wages at Live: 1 and 
Bitkenhead, at Hull, of a second advance of Is. per 
week, and at Rotherham of 2s. per week, the latter - 
being now on a par with Sheffield. At St. Helen’s, 
also, an advance of 2s. per week has been conceded. 
Notices have been given for an advance of 2s. per week 
at Heywood and Huddersfield. At Barnsley the strike 
still continues, though fewer are on the funds. At 
the Lowmoor Iron Works there is some dispute pend- 
ing, rendering it necessary for members to see the 
Bradford —- before accepting work. The 
general secretary has been re-elected for five years 
without opposition. In the detailed table respectin 

the state of trade in 124 branches, trade was descri 

as very good in 92 branches, and improving in one. 
In only one branch of 53 members was there any 
complaint, and that is at Brighton, but not a single 
member is on the funds on donation benefit in that 
branch. In the previous report there were three 
branches in the category of complainers, with a 
total of 118 members. The total number on dona- 
tion was 291, on sick benefit 572, on super- 
annuation allowance 830, on travel 48, on dispute 
benefit only six. There was an increase of 90 on sick 
benefit, and of four on superannuation, but a decrease 
of 93 on donation, of 78 on travel, and of 32 on dis- 
pute. The total cost of all benefits was 562/. 15s. 10d. 
per week, or 73d. per member. The total number of 
members was 17,374, and of funds in hand at. date 
71,8161. 8s. 8d., showing an increase of 29,817/. 9s. 9d. 
since the same date of last year. This is a record in- 
crease. Ever since the termination of the engineer- 
ing dispute, the society has been expanding—increas- 
ing in members and funds. The members have also 
participated in the growing prosperity of trade by 
advances in wages in many of the chief centres of 
industry, mostly obtained by negotiation without any 
cessation of work. 





The report of the Amalgamated Carpenters and 
Joiners’ Society indicates continued briskness in the 
building trades. Out of a total of 57,601 members, 
only 774 were on unemployed benefit, and of these 93 
were on the reduced scale of 6s. per week instead of 
10s. Of the total 187 were out of work in the Ameri- 
can and colonial branches, leaving only 587 out of 
work and on benefit in the United Kingdom. The 
wages movements have been continuous, and mostly 
successful, Scotland leading the way at present in suc- 
cessful negotiations. At Dundee 2s. extra country 
money has been conceded, and 4d. per hour all 
round ; it is also agreed to give and take one hour’s 
notice or pay on discharge; and at the request 
of the employers, men are not to be allowed to 
work at a less rate in mills and factories than the re- 
cognised rates paid by the builders. At Aberdeen 
wages are to be advanced 3d. per hour on a 1, and 
a further 3d. in September. In the neighbourhood 
of Leith the men have been conceded }d. per hour. 
At Woking, by a mutual arrangement, wages were 
advanced Tans 74d. to 8d. per hour, and also at 
Yeadon. The agreement between the Carpenters and 
Joiners’ Union in America and the Amalgamated 
Society in London, whereby the men were to work 
side-by-side without interference, has been broken by 
the American ag but the English society does not 
favour reprisals. e 3 ae 1 to effect an amalgama- 
tion between the two English unions has not yet been 
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effected, nor can it be said that negotiations are in 
progress, but the members work side-by-side, usually 
in harmony. ‘The building trades of Reading and 
district have established a conciliation board, the 
proposed rules as fo which are given in this report. 
Only the carpenters, plumbers, and plasterers are at 
present associated, but arrangements for the admis- 
sion of masons, bricklayers, painters, and labourers 
are made in the rules. The number of representa- 
tives is at present limited to six employers and six 
operatives, but when the other bodies come in the 
board is to be increased to fourteen members. It isa 
de beginning, and will, perhaps, help to avert such 

isputes as the Plasterers’. 

The Associated Blacksmiths’ report states that 
‘* trade is still exceedingly good, with the prospect of 
a long continuance.” It goes on to say, ‘‘ The diffi- 
culty at present is not to secure orders, but to execute 
them. Both the India Office and the Midland Rail- 
way Company have had to place in America locomo- 
tive orders which went a-begging in home circles, and 
shipbuilding orders are open for any who can execute 
them. The industrial prosperity during the past and 
the present year seems quite unprecedented.” In the 
forty-five branches only sixty-four are stated to be 
‘*idle,” and two on dispute benefit. It is refreshing 
to look down. the list and only see one, two, three, or, 
at the highest four, unemployed. The two on dispute 
benefit were in a Glasgow firm which had a dispute 
with their stove and range fitters, and two members 
of the Blacksmiths’ Union became involved in it. It 
arose over the question of piece-work, the new manager 
insisting upon that system at, as the men alleged, un- 
remunerative rates. After nearly a month’s stoppage 
a conference took place, when the parties arrived at 
an agreement—the men to resume work, all the sho 
to be on the piece-work —— when proper condi- 
tions can be arranged. All are to be placed on the 
same footing, in so far as circumstances permit. The 
attention of the gas commissioners of the Edinburgh 
and Leith Corporations is called to the fact that they 
pay their smiths an inadequate rate of wages com- 
pared with the rates paid by private firms in the dis- 
tricts, and the men are asked to ‘‘ bring the municipal 
fathers into line.” The Aberdeen branch has gone in 
for an advance in wages which the council think will 
be conceded, as the request is a moderate one. The 
apprenticeship question has arisen in one large firm, 
and the council suggests that the Engineering Trades 
Federation might take the matter up in the common 
interest. The report speaks of ‘‘grandfatherly appren- 
tices,” as the man complained of was forty years of 
age, and the men state that they refuse to work along- 
side such ‘‘ancients.” The council considered the 
case of the underpaid smiths at Edinburgh and Leith, 
but decided to let the matter drop as the men appeared 
to be content with their position. 





In the Lancashire districts in the engineering trades 
generally the activity reported of late is fully main- 
tained. In exceptional cases it is said that work is 
not coming forward so briskly, but this cannot apply 
to the chief establishments, for, as a rule more work 
is offered than can be undertaken with any promise 
of reasonably early delivery. The demand for labour 
is as great as ever, some of the trade union branches 
not being able to supply the men needed by the em- 
ployers. In some of the unions very few men are 
unemployed, although the books of the ae 
Society are not clear of applicants. It is difficult to 
aczount for the fact that at the busiest times some 
inen will be out of employment, a difficulty which the 
Boilermakers and Iron Ship Builders’ Society .has 
often tried to grapple with. The system of ‘‘ home 
donation” may account for some being out of work 
when trade is busy, because the unemployed benefit, 
has taken the place of travelling relief. rtd therefore, 
there is no work in the immediate locality, some men 
will not go far afield to seek it. But whatever the 
defects of this system, it is better than the old 
one of tram ing, which created and sustained a 
vagabond kind of life on the part of many in several 
trades. Home donation keeps the home together, and 
helps to provide for wife and family, which the other 
did not. The chief branches of engineering certainly 
maintain their position, such as machine-tool makers, 
stationary engine makers, and locomotive builders, 
boilermakers, ironmoulders, smiths, and machinists. 
In most cases the principal .irms have enough work 
on hand to carry them well over this year, and orders 
still come in, often more than of sutlicient weight to 
replace the contracts running out. Business has been 
slow in the iron trade, but, as a rule, makers are 
fully covered for the present, so that there is little 
competition for orders. There are complaints still of 
an inadequate supply of pig iron, and there is no 
falling off in the demand. Finished iron makers have 
a good weight of work on hand, and there is no abate- 
ment in the demand for steel. Altogether, the situa- 
tion is one of encouragement, and the prospects are, 
on the whole, satisfactory, ially as labour ques- 


tions are tolerably quiet in the various branches. 








In the Wolverhampton district a quieter demand for 
finished iron has been manifest, the transactions for 
the most part having been limited to comparatively 
small orders for early delivery. But this does not 
indicate any falling off in the volume of trade. 
Merchants have been pretty well supplied for the 
present, but the inquiries for the next quarter are 
numerous and of considerable weight. All the forges 
and mills throughout the South Staffordshire dis- 
tricts are in full operation, and manufacturers are 
severely pressed with the volume of orders on hand. 
The demand for steel is so great that notwithstand- 
ing the largely increased output it is insufficient to 
keep pace with the requirements. The cost of raw 
material is said to be higher than for several years 

ast, and there is little prospect at present of any 
ower rates ; consequently makers of rolled iron and 
steel are not disposed to accept contracts at lower 
than the current rates. Common sheets is the only 
weak branch at present, for although quoted at a 
tolerably high figure they leave, it is said, but a small 
margin of profit. Quotations generally are firm at 
full rates. Some of the Association makers of certain 
brands were refusing orders at those rates. The 
engineering and allied trades continue busy, including 
the various branches of engineers, boilermakers, tank- 
makers, bridge and girder constructors, ironfounders, 
smiths, and pattern-makers. The railway sheds also 
are all full of work. The various hardware trades 
are mostly very busy. Those engaged in electrical 
—— of all descriptions continue to be excep- 
tionally busy, as also for the most part are those 
manufacturing builders’ oe Nut and bolt 
makers have been fully engaged for a long time, and 
there is no falling off in the demand. Labour ques- 
tions have been very quiet. The demand for the 
abolition of the sliding scale in the coal trade has 
not been renewed, but whether dropped or only post- 
poned is not quite clear. Altogether the position is 
good all round, and the outlook is most encouraging. 





In the Birmingham district the iron and steel trades 
maintained in full strength the position of the last 
few weeks. Copper, spelter, and tin were reported to 
be easier, but insufficiently so as to affect the markets. 
The tone all round has been good. The galvanised 
sheet makers report a good demand, but in view of the 
high price of raw material, steps are being taken by 
the Galvanised Hollowware Association to consider 
the question of an advance in prices. As the associa- 
tion includes every maker in the trade, the decision 
arrived at will be final for a time. Black sheets are 
reported to be weak, as Welsh makers are again in 
active competition, and consequently prices are said 
to be kept at an unprofitable level. The demand for 
unmarked iron is so good that some makers desire a 
further advance in prices, but the older houses dis- 
countenance the idea at present. 
steel is great and pressing, while the supply is short, 
with prices firm. There is still a dearth of pig iron. 


The employers at Heywood, Lancashire, have con- 
ceded the 2s. per week advance demanded by the 
ironfounders without a strike, with the exception of 
one firm. Notices had been given in the usual way, 
and expired on Saturday last, but the employers con- 
ceded the advance rather than risk a stoppage of work. 





The dispute in the cotton trade is nearing a final 
issue. In all the chief centres the feeling of the 
operatives has been in favour of definite steps being 
taken to force the advance. The votes were almost 
unanimously in that direction, and at a conferance held 
in Manchester on Saturday last it was resolved by 
the delegates to hand in a week’s notice to stop the 
mills, unless the advance is conceded. Only one 
delegate voted against it. Nevertheless it is not 
really expected that a strike will take place. It is 
believed that ere the notices expire some arrangement 
will be effected to avert a struggle. This is all the 
more confidently expected because of the usuall 
harmonious way in which the joint committee work 
together to adjust differences. 





The textile operatives have not abated in their 
opposition to the Half-Timers Bill, but the opposition 
is rather negative than positive. They have voted 
against the Bil, but they do not meet to denounce 
it. The Bill is blocked, however, in the House of 
Commons, although the Government declare that it 
is not in any sense due to them. It is possible for 
one man to prevent a Bill passing if he is persistent 
enough, and will be content to remain in the House 
until after 12 o’clock every night, and on Wednesda 
until half-past five. The feeling in favour of the Bill 
is growing, not lessening, and the operatives’ opposi- 
tion to it seems to have increased that feeling, not 
diminished it. 





The Prussian Diet has decided on the motion of Dr. 
Hirsch to try the experiment of women factory in- 
spectors in districts where female labour is largely 
employed. -In this respect we are far ahead of other 
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countries, but our adoption of the system is not of 
far date. It was thought that women would be too 
fussy and interfering, and perhaps instances haye 
occurred to justify the opinion ; but on the whole the 
system has worked well. Only a woman could deal 
with some of the questions that arise in large mills 
factories, and shops where a heavy proportion of the 
workers are females, some of rather a tender age, 
Women inspectors quickly adapt themselves to cir. 
cumstances, and they have the faculty of discerning 
how best to deal with certain abuses which are in. 
evitable in connection with women workers. 
TT 

The glass trade is still in a precarious position, so 
much so that the employers have asked for an exten. 
sion of time for the usual revision of the wages state. 
ment. A fortnight was granted, and then the em. 
ployers asked for another month, but in consideration 
of this postponement, they have offered to pay from 
February any rates that may be agreed upon. This 
would look as though there was a probability of some 
advance, or the offer would not amount to much. Few 
trades in recent years have suffered more from foreign 
competition, but it would appear that mutual forbear. 
ance has helped to keep things from going to the bad. 


The question of utilising military labour was raised 
in the House of Commons last week, when the Under. 
Secretary of State for War stated that carpenters and 
others were employed to repair War Saaions 
buildings where possible ; the men so employed were 
paid from 14d. to 2d. per hour for such work, in addi- 
tion to their 7 pay. He said that it was in- 
tended to continue the system in the interests of the 
men themselves and of the public purse; the men 
were placed in a better position when they left the 
service, and the system helped to lighten the tax- 
payer’s burthen. 





WIRELESS TELEGRAPHY.* 
By G. Marcon1. 
(Concluded from page 322.) 

A STATION at Alum Bay, Isle of Wight, and another at 
Bournemouth, the distance between them being 144 miles, 
were erected at the — of last year in order to test 
the wages pe of of the system under all conditions of 
weather, and also to afford an opportunity of proving that 
‘wireless telegraphy” was not a myth but a working 
reality. I believe some details of the special conditions 
of these stations would be of interest. The installation 
at Alum Bay isin the Needles Hotel, and the Bourne- 
mouth station (which has lately been transferred to the 
Haven Hotel, Poole, thereby*increasing the distance to 
18 miles), was at Madeira House, South Cliff. At each 
station a pole 120 ft. high was used, which supported the 
aerial conductor, natn a stranded conductor of 7/20 
copper wire insulated with rubber and tape. A 10-in. 
induction coil is used at each station, worked by a bat- 
tery of 100 Obach cells ‘‘M™” size, the current taken by 
the coil being at 14 volts from 6 to 9 amperes, Thespark 
discharge takes place between two small spheres about 
lin. in diameter, this form of transmitter having been 
found more simple and more effective than the Righi 
oscillator I had previously used. The length of spark is 
adjusted to.about 1 centimetre; this being a much shorter 
spark than the coil can give, allows a margin over 
for any irregularity that might be caused by the break. 
No care is ever taken to polish the spheres at the 
place where the spark occurs, as the results seem de- 
cidedly better with dull spheres than with polished ones. 

The first tests were made between the Isle of Wight 
and a steamer, the height of the mast on the boat being 
about 60 ft. Readable signals were obtained up to a dis- 
tance of 18 miles from Alum Bay. sei | the course of 
these experiments, I had the pleasure of the company 
and assistance of Captain Kennedy, R.E., who was good 
enough to draw a map showing the course of the steamer. 
It has apparently been thought that weather or a 
conditions of atmospheric electricity may interfere wit 
or stop the signals transmitted by this system, but ex- 
perience of over fourteen months of continual every-day 
work has brought me to the conclusion that there is no 
kind of weather which can stop or seriously interfere 
with the working of such an installation. We have given 
demonstrations to several eminent scientists, who came 
down and wanted a show, often when we did not expect 
them, but on no occasion have they found any difficulty 
in the work of transmitting and receiving messages 
between the two stations. 7 

In September of last year, in consequence of the - 
piration of our lease at Madeira House, Bournemouth, 
we transferred that station as I have said, to the Haven 
Hotel, Poole, thereby increasing the distance to 18 — 
Experiments and tests are carried out daily between t e 
two stations, the improvement in apparatus hav m4 
allowed us to reduce the height to 80 ft. at one end. : 
ave of fully 1000 words are daily transmitted throug 


the ether each way. xe 
In the spring of last year Lord Kelvin inspected our 
station at Alum Bay, and he was kind enough to Pye 
himself as highly pleased with what he saw. He = 
several telegrams to his friends, including Mr. Preece an' 
Sir George Stokes, and insisted on paying 1s. royalty on 
each message, wishing in this way to show his apprecia- 


* Paper read before the Ipstitution of Electrical 
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tion of what was done, and to illustrate its fitness at that 
i commercial use. ‘ ‘ 
os now working at experiments directed towards 
still further reducing the height necessary for a given dis- 
tance, and also a good deal on syntonic systems. i 

In May of last year Lloyd’s desired to have an illus- 
tration of the possibility of signalling between Bally- 
castle and Rathlin Island, in thenorth of Ireland. My 
assistants, Mr. Kemp aud the late Mr. Glanville, in- 
stalled the instruments at Ballycastle and at Rathlin 
Island. The distance between the two positions is 74 miles, 
of which about four are overland and the remainder 
across the sea, a high cliff also intervenin between the 
two positions, At Ballycastle a pole 70 ft. high was used 
to support the wire, and at Rathlin a vertical conductor 
was supported by the lighthouse 80 ft. high. Signalling 
was found quite possible between the two points, but it 
was thought desirable to bring the height of the pole at 
Ballycastle to 100 ft., as the proximity of the lighthouse 
to the wire at Rathlin seemed to diminish the effective- 
ness of that station. At Rathlin we found that the light- 
house keepers were not long in learning how to work the 
instruments, and after the sad accident which om ot pros 
to poor Mr. Glanville, that installation was worked by 
them alone, there being no expert on the island at the 


time. , . 
Following this, in July we were requested by a Dublin 
per—the Daily Express—to report from the high seas 

the results and incidents of the Kingstown Regatta. In 

order to do this we erected a land station, by the kind 
permission of the harbour-master at Kingstown, in his 
grounds, where a pole 110 ft. high was placed. Asteamer 

—the Flying Huntress—was chartered to follow the 

racing yachts, the instruments being placed in the cabin. 

The height of the vertical wire attainable by the mast 

was 75 ft. A telephone was fixed from our land station 

at Kingstown to the Express office in Dublin, and as the 
messages came from the ship they were telephoned to 

Dublin, and published in succeeding editions of the 

evening papers. 

The relative positions of the various yachts were thus 
wirelessly signalled while the races were in progress, 
sometimes over a distance of ten miles, and were pub- 
lished long before the yachts had returned to harbour. 
During the several days the system was in use between 
the tug and the land station, over 700 messages were sent 
and received, none requiring to be repeated. On trying 
longer distances it was found that with a height of 80 ft. 
on the ship, and the same height, as already stated, on 
land, it was possible to communicate up to a distance of 
25 miles, and it is worthy of note in this case that the 
curvature of the earth intervened very considerably at 
such a distance between the two positions. On one occa- 
sion, on a regatta day, I had the pleasure of the company 
of Professor G. F. Fitzgerald, of Trinity College, Dublin, 
on the ship, who, as would be expected, took a very great 
interest in the proceedings. 

Immediately after finishing at Kingstown, I had the 
honour of being asked to instal wireless telegraph com- 
munication between the Royal yacht Osborne and Osborne 
House, Isle of Wight, in order that her Majesty might 
communicate with H.R.H. the Prince of Wales, from 
Osborne House to the Royal yacht in Cowes Bay, and 
during the trips His Royal Highness frequently took, 
the working of this installation was a very pleasant ex- 
perience for me, and it afforded also an opportunity of 
more thoroughly studying the effect of intervening hills. 

In this installation induction coils capable of giving a 
10-in. spark were used at both stations. The height of 
the pole supporting the vertical conductor was 100 ft. at 
Osborne House. 

On the Royal yacht Osborne the top of our conductor 
was suspended to the main mast at a height of 83 ft, 
from the deck, the conductor being very near one of the 
funnels, and in the proximity of a great number of wire 
stays. The vertical conductor consisted of a 7/20 stranded 
wire at each station. 

The Royal yacht was moored in Cowes Bay at a dis- 
tance of 1} miles from Osborne House, the two positions 
not being in sight of each other, the hills behind East 
Cowes intervening. This circumstance would have ren- 
dered direct signalling beween the positions impossible 
by means of any flag, — or heliograph system. 
Constant and uninterrupted communication was main- 
tained between the Royal yacht and Osborne House 
during the 16 days the system was in use, no hitch 
whatever occurring. 


One hundred and fifty messages were sent, being 

chiefly private communications between the Queen and 

the Prince. Many of these messages contained over 150 

words, and the average speed of transmission was about 
fteen words per minute. 

On August 12 the Osborne steamed to the Needles, and 
communication was kept up with Osborne House until off 
ee Bay, a distance of seven miles, the two positions 
— completely screened from each other (even to the 

ps of the masts) by the hills lying between. At the 
Same position we found it quite ible to speak with 
wanton at Alum Bay, although Headon Hill, Golden 
The’ and over five miles of land lay directly between. 
Se = were 84 miles apart, Headon Hill was 
Stati igher than the top of our conductor at Alum Bay 
, . val and 314 ft. higher than the vertical wire on the 

The yacht on the same tri i 

: P proceeded till about three 
ed past the Needles, communteation having been main- 
rk during the whole trip. Another day, when I did 
poe rh n to be on board, the yacht went on a cruise 
pore Een and Sandown, communication being 
eight re with Osborne House, although more than 
Pon a of land lay between the two positions. The 
a oa Wales and other members of the Royal Family, 

pecially the Duke of York, made miuch use of the 





system, and expressed themselves as highly satisfied with 
its practicability. ~ 


-I- consider these results rather interesting, as doubts- 


have been expressed by some as to whether it would be 
possible by this:system to telegraph -over long stretches 
of land. Results across hills were also obtained near 
Spezia by officers of the Italian Navy, using my system. 

In December of last year my company thought it 
desirable to demonstrate that the system was quite prac- 
tical and available for enabling telegraphic communica- 
tion to be established and maintained between lightships 
and the shore. This, as you are probably aware, is a 
matter of much importance, as all other systems tried so 
far have failed, and the cables by which some three or 
four ship3 are sometimes connected are exceedingly ex- 
pensive, and require special moorings and fittings, which 
are troublesome to maintain and liable to break in 
storms, 

The officials of Trinity House offered us the oppor- 
tunity of demonstrating to them.the utility of the system 
between the South Foreland Lighthouse and one of the 
following light-vessels, viz., the Gull, the South Goodwin, 
and the East Goodwin. We cesar: chose the one 
furthest away—the East Goodwin—which is just 12 miles 
from the South Foreland Lighthouse. 

The apparatus was taken on board in an open boat, 
and rigged up in one afternoon. The installation started 
working from the very first without the slightest difficulty. 
The system has continued to work admirably through all 
the storms, which a this year have been remarkable 
for their continuance and severity. On one occasion dur- 
ing a big gale in January, a very heavy sea struck the 
ship, carrying part of her bulwarks away. The report 
of this mishap was — — to the Superin- 
tendent of Trinity House, with all details of the damage 
sustained. 

The height of the wire on board the ship is 80 ft., the 
mast being for 60 ft. of its length of iron and the re- 
mainder of wood. The aerial wire is let down among a 
great number of metal stays and chains, which do not 
appear to have any detrimental effect on the strength of 
the signals. The instruments are placed in the aft cabin, 
and the aerial wire comes through the framework of a 
skylight, from which it is insulated by means of a rubber 
pipe. As usual, a 10-in. coil is used, worked by a bat- 
tery of dry cells, the current taken being about 6 to 8 
amperes at 14 volts. 

arious members of the crew learned in two days how 
to send and receive, and, in fact, how to run the station, 
and owing to the assistant on board not being as good a 
sailor as the instruments have proved to be, nearly all the 
messages during very bad weather are sent and received 
by these men, who, previous to our visit to the ship,. had 
probably never heard of wireless telegraphy, and were 
certainly unacquainted with even the rudiments of elec- 
tricity. It is remarkable that wireless telegraphy, which 
had been considered by some as rather uncertain, or likely 
might work one day and not the next, has proved in this 
case to be more reliable, even under such unfavourable 
conditions, than the ordinary land wires, very many of 
which were broken down in the storms of last month. 

The instruments at the South Foreland Lighthouse are 
similar to those used on the ship, but as we contemplate 
making some long-distance tests from the South Fore- 
land to the coast of France, the height of the pole is much 
greater than would be necessary for the lightship installa- 


tion. 

We found that 80 ft. of height is quite sufficient for 
speaking to the ship, but I am of opinion that the height 
available on the ship and on shore would be ample even 
if the distance to which messages had to be sent were 
more than double what it is at present. 

Service messages are constantly passing between the 
ship and the lighthouse, and the officials of Trinity House 
have been good enough to give expression of their entire 
satisfaction with the result of this installation. The men 
on board send numerous messages almost daily on their 
own private affairs ; and this naturally tends to make 
their isolated life less irksome. 

My company has been anxious for some time to esta- 
blish wireless communication between England and 
France across the Channel, in order that our French 
neighbours might also have an opportunity of testing 
for themselves the practicability of the system, but the 
promised official consent of the French Government has 
only been received this evening. Otherwise this com- 
munication would have been established long ago. The 
positions for the stations chosen were situated at Folke- 
stone and Boulogne, the distance between them being 
32 miles. I prefer these positions to Calais and Dover, 


as the latter are only separated by a distance of about | ri 


20 miles, which is only slightly more than we are doing 
every day at Poole and Alum Bay, and as we find that 
distance so easy we would naturally prefer further tests 
to be made at much greater distances. f 

We did ask for permission to erect a station at Cher- 
bourg, the corresponding station to be at the Isle of 
Wight; but the French authorities stated that they 
would — us to have our station in that country in 
some other position on the north coast.. 

My system has been in use in the Italian Navy for 
more than a year, but I am not at liberty to give many 
details of what is done there. Various installations have 
been erected and are working along the coast, two of 
these being at Spezia. Distances of 19 miles have been 
bridged over in communicating with war vessels, although 
10 miles have been found quite sufficient for the ordinary 
fleet requirements. 

Other installations are now contemplated in this 
country for commercial and military purposes, and I am 
confident that in a few months many more wireless 
—— stations will be established both here and 
al R 


, 





THE-BARKING BOILER EXPLOSION. 


Tue disastrous boiler explosion which occurred on 
Friday, January 6, at the shipbuilding works of Messrs. 
Hewett ‘and Co., Limited, Barking, and by which ten 

rsons lost their lives, and a number of others were 
injured, some very seriously, has been the subject of a 
formal investigation by the Board of Trade under the 
Boiler Explosions Act, 1882. The investigation was 
commenced on Tuesday, February 28, and lasted four 
days. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. J. H. Hallett, consulting engi- 
neer. Mr. K. E. K. Gough appeared for the Board of 
Trade, and Mr. Digby Koe, instructed by Messrs. Dolman 
and Pritchard, Cheapside, for Messrs. Hewett and Co., 
Limited ; Mr. R. M. Hewett, managing director; Mr. D. 
Gordon, manager; and Mr, Holt, boilermaker. 

In opening the proceedings, Mr. Gough stated that the 
boiler, the explosion of which was the subject of that 
investigation, was taken from a steam trawler, named the 
Precursor, in 1890. The Precursor was built at Middles- 
brough-on-Tees in 1878, the boiler, as well as the engines, 
being made by Messrs. R. and W. Hawthorne and Co. 
The vessel was first owned by the Great Grimsby Ice 
Company; but in January, 1884, it was purchased by 
Messrs. Hewett and Co., Limited, and remained their 
property until it was lost on February 1, 1894. The 
boiler, which had been taken out of the vessel in 1890, 
was of the double-furnace marine type, made of wrought 
iron throughout. Each furnace had a separate combustion 
chamber, and a vertical steam receiver was attached to 
the crown of the boiler. The boiler was 9 ft. 6 in. in 
length by 10 ft. in diameter, and was constructed to work 
at a pressure of 75 1b. on the square inch. After being 
taken out of the Precursor in 1890 it was removed to 
Messrs. Hewett’s works at Barking, where it remained 
out of use until 1892. It was then thoroughly overhauled, 
repaired, and tested by hydraulic pressure to 180 lb. on 
the square inch, after which it was fixed at Messrs. 
Hewett’s works, with the object of driving the machinery 
at a steam pressure of about 60 lb. on the square inch. 
Messrs. Hewett had somewhat extensive works at Bark- 
ing for the repairing of the vessels used in their fishing 
fleet, and the position of the works and other numerous 
buildings connected with them was minutely described by 
Mr. Gough. The firm owned about 180 fishing vessels, 
of which 28 were steamers, and in addition to the works 
at Barking, they had others near Yarmouth. They did 
not roo gee 4 a consulting engineer, and the managing 
director, who was not an engineer, appeared to have the 
appointment of the managers of the works. Some time 
ago a Mr. Shinley, who was, Mr. Gough understood 
a retired shipmaster, was the manager at Barking, an 
Mr. Donald Gordon, an engineer, was foreman of the 
fitting department. Mr. Shinley died in 1894, and Mr. 
Hugh Hallett, a naval architect, was appointed manager, 
Mr. Gordon still occupying the ition of foreman in 
the —_— department, In 1898 Mr. Hallett resigned and 
Mr. Gordon was appointed manager. Mr. Henry Holt 
was boilermaker to the company, a ition he had held 
for the last thirteen years. hen Mr. Gordon was pro- 
moted to the position of manager, he was succeeded in 
the fitting shop by Mr. Burness, who was unfortunately 
killed by the explosion, and who appeared to have served 
as a fitter and turner for some seventeen years. He had 
also had some experience as an engineer at sea, having been 
for some time second engineer on a vessel. With regard to 
the upkeep of the machinery and boilers, Mr. Gough said 
he was not quite sure that the responsibility of the persons 
concerned was defined or laid down by Messrs. Hewett 
and Co. ; but ag far as‘he had been able to ascertain, the 
position appeared to have been that the manager of the 
yard was mainly responsible to the firm for the safe work- 
ing condition of the boilers, &c., the manager being, of 
course, to a very great extent dependent upon the advice 
which he would from time to time receive in that respect 
from Mr. Holt, the boilermaker. He thought that with 
regard to the boilers he might say that there was a joint 
responsibility resting upon the manager and Mr. Holt. 
The boiler in question was worked upon the premises at 
Barking from 1892 to 1896, when it was laid off for re- 
pairs. In rch, 1897, it was re-tubed, some repairs 
were made to the combustion chamber and dome, and 
some stop-valves were fixed. When these repairs were 
completed, the boiler was tested by steain to a pressure of 
90 lb. on the square inch. Mr, Gough went on to say 
that the*boiler appeared to have been one which was 
easily fired, and there was a good draught, The company’s 
servants appeared to have employed several firms to 
supply them with new steam gauges and to repair and 
just the old ones. Unfortunately no record had been 
kept as to when gauges were sent for repair or readjust- 
ment, and although he should like to say at once that the 
Board of Trade surveyors every assistance 
rendered them by the company’s officers, they had 
been unable to ascertain when and by whom the 
steam gauge which was on the boiler at the time 
of the explosion was overhauled or tested. It was 
only fair to the company to say that the gauge 
which was on the boiler in 1897 had been tested, 
and, so far as could be ascertained, it was correct. The 
gauge on the boiler at the time of the explosion was 
terribly damaged, shattered, and broken, but that also 
had been tested, and had been found to be practically 
correct. Mr. Gough then traced the progress of events 
from the firing of the boiler on January 4 and following 
days up to the time of the explosion. He referred in 
detail to that sad event and its serious results and to the 
verdicts recorded by the juries at Barking and Poplar. 
At Barking the verdict was as follows : 

‘That the deceased met their deaths as the result of a 
boiler explosion at Messrs. Hewitt and Co.’s premises on 
Friday, January 6, 1899, ; 
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remains of the boiler had been gathered together, and had 
been examined by the Board of Trade surveyor, by Mr. 
C. E. Stromeyer, chief engineer to the Manchester Steam 
Users’ Association ; and ey Mr. E. T. Atkinson, chief 
engineer to the London County Council, and all these 
gentlemen were of opinion that the explosion was due to 
overpressure; that was to say, that the pressure was 
very greatly in excess of 16 lb. which was indicated by 
t : steam gauge shortly before the explosion. The 
Pong tae chest and the safety valves were found by 
r. Carlton, of the Board of Trade, and he carefully 
marked the position of the compression nuts. The 
cal were taken to Mr. Kircaldy, by whom they were 
steel and the Board of Trade surveyors having con- 
= the results of these tests, and after making due 
: — for the ap of the valves, were of opinion 
at one valve was loaded to a pressure of 243 Ib. per 
Square inch, and the other one to a pressure of 257 Ib. 
Oh Square inch. The gauge was taken to pieces ; but 
cod ee it was so damaged, the zero pin was in its place, 
the i = Board of Trade surveyors were of opinion that 
pad one pod could not have passed the pin unless some 
Po lifted it over. A new indicator was fitted to the 
S +4 and tested, with the result that its indications 
ar ig to be practically accurate. 
I er a few further remarks, Mr. Gough proceeded to 
Witnesses, 


Mr. McKay, formerly boilermaker to Messrs. Haw- 








thorne, gave evidence as to the boiler having been made 
and fitted under his supervision about the year 1878. 

Mr. Robert Muirhead Hewett, managing director of 
Messrs. Hewett and Co., stated that the company was 
incorporated in 1864, but the business had been estab- 
lished for more than a century. He confirmed in the 
main the statements made by Mr. Gough as to the 
appointment of the various officials at the works. Mr. 
Gordon had been foreman fitter for twenty-two years 
and witness believed that Mr. Burness had also served 
his pn ayescr er at Dundee as an engineer. Mr. Holt 
was the boilermaker, but witness would know nothing as 
to his duties, these being left to the manager. he 
manager was responsible to the company for the safe- 
working condition of the plant. As far as he was aware, 
Mr. Gordon and Mr. Burness were competent engineers, 
and he believed that Mr. Burness was always regarded 
as a good and steady workman. It was the firm’s custom 
to take a boiler out after it had been working ten years 
and repair it. It might afterwards be used for another 
vessel. He had no particulars of the repairs to this par- 
ticular boiler, as it was not customary to consult him 
about matters of that kind. These things, if they only 
involved a small expenditure, would left to the 
manager, but if they involved a large expenditure the 
would be reported either to himselé or to the Board. 
They kept no records as to the testing of the boilers or 
gauges, such matters being in the manager’s hands, to 








whom also was left the periodical inspections of the 
boilers. None of their boilers were insured. 

By the Commissioner: Their vessels were not insured, 
they were their own insurers. They had several of these 
marine boilers in use at Gorleston and at Barking. He 
had a long personal knowledge of Mr. Gordon and con- 
sidered him a competent man. Their boilers were over- 
hauled about every three months under Mr. Gordon’s 
supervision. He could not say what were the exact 
details of Mr. Burness’s duties. 

Mr. Louis Hugh Hallett said he was a naval architect 
by profession, and was appointed as manager at Messrs. 
Hewett’s works in 1895. His duties were to look after 
the repairs to the boats and see that they were 
efficient ; also to look after the boilers in the steamers 
and on the works to see if they were satisfactory. He 
had never had any experience as an engineer. The steps 
taken generally to examine the boilers at the works were 
left to Mr. Gordon with whom he never interfered 
in any way. Mr. Holt looked after the repairs, but 
witness thought it was Mr. Gordon’s duty to look after 
the boilers. Witness was responsible to the company for 
the safe working of the machinery, and he obtained ad- 
vice from Gordon. He gave instructions for the boiler 
to be overhauled in 1897. He did so because they had 
had it running for some time, and it wanted thoroughly 
cleaning and repairing. Up to 1897 the boiler had m 
worked to about 50 lb. pressure, but he did not know at 
what point the valves would blow off; that was left to 
Gordon. The boiler was repaired and afterwards tested 
by his instructions. After the repairs it was intended 
to work it at the same pressure as before. He did not 
know that it was tested to 90 1b., it was reported to him 
by Holt that it was tested at a lower pressure than that. 
tle gave no order as to how ~— the test should go, but 
simply that the boiler should be tested. Their practice 
was to get their steam gauges from various firms, and 
they were also tested and repaired by various firms. They 
kept no records and there was nothing to show where an 
employé could find an accurate or an inaccurate gauge. 

y Mr. Koe: He had no personal knowledge as to 
how the damaged or repaired gauges were kept. 

By Mr. Howard Smith: He did not mean to say that 
the repaired gauges and the defective ones were mixed 
together. They would not have more than two or three 
repaired gauges in the store at one time. They had no 
means of testing gauges when they came back from being 
repaired. It would be better to have gauges tested periodi- 
cally. The boilers on shore were examined by the boiler- 
maker generally when they stopped two or three days for 
a holiday. This was about three times a year, but he 
could not say if the boilermaker kept any register of these 
examinations. He relied on a verbal report that the 
boiler had been properly examined, and also on his own 
observations. The boilermaker would gauge the thick- 
ness of the plates and make a report to him ; this he took 
down in his own notes, -but made no entry of these notes 
ina book. He had not got these notes now. The boiler- 
maker would also tell him what the defects in the boiler 
were, and he would give him instructions to repair in the 
best way possible. Witness was responsible for the 
upkeep of the machinery, but he should not know from 
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his own personal observation whether or not a boiler was 
ina a gd working condition. He was not an engineer 
and could not tell whether a boiler was working pro- 


—- ‘ie 
. Howard Smith: That isa very heavy position to 
take upon yourself. 

Witness replied that he was responsible for the general 
condition of the yard. 

Mr. Howard Smith : But you have said that you were 
responsible for the condition of the machinery. If you 
had been engineer in charge would you say you would 
be responsible for the explosion ? 

Witness: No, I was not engineer in charge. 

Mr. Howard Smith: How can you say you were re- 
ge for the machinery if you knew nothing about it ? 
What were you responsible for ? J 

Witness: The chief thing was the repair of the 
steamers. 

Mr. Howard Smith: I thought so. ‘ 

Witness said he took no steps at any time to ascertain 
the condition of a boiler, but relied entirely on what was 
told him by the boilermaker. 

After some evidence with regard to the supply of pres- 
sure gauges used at the works, Mr. Donald Gordon, 
manager, was called, and said the responsibility for the 
safe working of the boiler was fixed on him. The valves 
in 1897 were fixed under his own personal supervision. 
He considered Mr. Burness, the foreman fitter, to be a 
thoroughly competent man, and one of their best em- 
ployés. On January 5 no one reported to him that the 
steam gauge was incorrect, but since the explosion he had 
heard that the indicator was on the wrong side of the 
stop-pin. He could only account for this by the gauge 
having received a knock. On the morning of the explo- 
sion Holt reported to him that the boiler was all right. 
He was in the boiler-house five minutes before the explo- 
sion, and had some conversation with Burness. Ferrier 
then told him that there was only 16 lb. of steam on. No 
one had reported to him that the safety valves were leak- 
ing that day, or that they had had any trouble with them. 
Had such been the case he would have expected Burness 
to report it tohim. Burness had set safety valves before, 
and was accustomed to the work. Witness expected 
steam would have been up by dinner-time, and that was 
the reason he asked Burness how he was getting on, and 
was told the pressure was 16 1b. He did not think, from 
his experience, that it was customary to keep a standard 
gouge to test other gauges by. He did not think that 
3urness could have mistaken a new gauge for an old one 
or a repaired one. Mr. Burness had recently had con- 
siderable trouble ; he had lost his wife, and had two or 
three of his children in the hospital at the time suffering 
from diphtheria, but he did not ask permission to leave 
off work. 

Henry Holt, boilermaker at the works, stated that 
from 1892 to 1896 he made examinations of the boiler and 
reported on the same to the office. In December, 1896, 
the tubes were leaking badly, and the boiler was laid off. 
In 1897 he repaired it. He found that there was weak- 
ness in the left-hand chamber. He drilled the plates and 
found the thickness to be ,°; in. Mr. Hallett instructed 
him to apply some patches and two additional stays. He 
also put in a number of plain tubes as well as the stays, 
and was told by Mr. Hallett that the boiler was after- 
wards to be worked at 60 lb. pressure. A gauge was 
fitted to the boiler, which was pm tested Ly steam to 
90 lb. There wasan escape at 65 lb., but the valves blew 
hard at 70 1b. He admitted it was dangerous to test the 
boiler with steam, but he had to obey orders. 

In reply tothe Commissioner Mr. Gough here stated 
that the boiler was not passed by Lloyd’s. 

Witness, continuing, said the boiler had been work- 
ing for four years at 60 lb., but he covld not say at what 
point the valves were set to blow. The fires were lit about 
7 o'clock on the day before the explosion. During the 
morning he found that the steam gauge was not right, 
and he suggested to Mr. Burness that he should 
other one on. One of his men, Pratten, stated that the 
hand was behind the pin and another gauge was fitted. 
but he did not know “ whom or where it was obtained, 
as he had nothing to do with the gauges. He did not be- 
lieve there was any steam in the gauge that day, but 
Pratten said there was 5 lb. at 5 o’clock. He got some 
water out of the glass but no steam. He did not 
know that Mr. Hallett or Mr. Shinley had ever made any 
calculations as to the safe working pressure of the boiler. 
He did not know whether the safety valves were fixed 
properly or improperly. 

Henry Golds, fitter, and Alfred Cribb, fireman, gave 
evidence as to the safety valves having been set to blow 
off at 70 lb., and George Pratten, boilermaker, deposed 
to having, on the day before the explosion, seen the hand 
of the pressure gauge behind the stop-pin, and he saw 
Ferrier fit a new gauge on. At eight o’clock on the 
morning of the explosion the gauge registered no 
pressure. 

Frank Ferrier, fitter, gave evidence as to the indicator 
being on the wrong side of the pin, and as to the selection 
of a new gauge by Mr. Burmess. After six o’clock on 
the Friday morning the gauge registered not quite 5 lb. 
of steam. One of the fires was then alight. Between 
ten and eleven he went on the top of the boiler with Mr. 
Burness for the purpose of attending to the valves. There 
was then about 10 1b. of steam shown by the gauge, and 
steam was escaping from the safety valves, which he 
thought was due to either one or both of the valves lift- 
ing. Mr. Burness told him the valves were not set, and 
asked him to go to the shop and get a spanner. Mr. 
Burness marked the nuts and the chambers with the 
corner of a chisel; he tightened down one of the nuts 
and witness tightened down the other. Mr. Burness told 


him when to commence and when tostop. When witness 
had tightened down his nut two-and-half turns the steam 


ut an- | had 





stopped and he got down from off the boiler. He was 
sure that not more than two-and-half turns were put on 
the compression nuts. At that time there was about 
10 Ib. of steam. At about 2.30 Mr. Burness told him he 
would have to go on the top of the boiler again: he di 
so and found steam escaping from the valves. At this 
time the pressure was about 13 lb. or 14 lb. on the gauge. 
It did not surprise him that they had not got more steam 
than this, as they were using r coal. When they 
found the steam leaking he and Mr. Burness again gave 
two-and-half turns to each valve, but the steam still 
escaped. Then then turned the valves in their seatings ; 
they did this with a file, but they were not difficult to 
turn. He saw the indicator a few minutes before 
the explosion and it then appeared to be moving 
all right and to be quite free. They decided to let 
the steam down, and a few minutes after Mr. Gordon 
came into the boiler-house and asked how they were get- 
ting on, and they both replied, “All right.” He also 
asked what the pressure was, and witness told him be- 
tween 15 lb. and 16 lb. He was quite certain that the 
gauge only registered that amount of steam at any time 
on the day of the explosion. He saw the cocks that day, 
and was positive they were both open at the time. He 
had just left the boiler-house to go into the fitting-shop 
when the explosion occurred, and he was slightly injured. 

Mr. Howard Smith: No one attended to the fires but 
himself. The last time he put coals on was about two 
o'clock. 

Mr. Edward T. Atkinson, Chief Mechanical Engineer 
to the London County Council, said he had examined the 
remains of the exploded boiler on behalf of Dr. Baxter, 
Coroner for Poplar. On the whole, the shell was in good 
condition, but the combustion chamber and the furnace 
were more or less corroded on the water side. On the lower 
side of the combustion chambers the plates were very thin ; 
this was important, as it would decrease the power of the 
stays. He should think that a working pressure of 40 lb. 
would have been sufficient for the boiler. It would take 
more than 160 lb. pressure to burst the boiler ; he should 
say more like 200 lb. to 250 1b. By a mark made on the 
spindles of the safety valves by the Board of Trade sur- 
veyors, he calculated that the pressure in one case was 
257 Ib. and in the other 260 lb. The diameter of the valves 
in one case was 3 in., and rather more in the other. 
Having regard to the pressure with which the valves 
were loaded he was not surprised at the result. The 
pressure gauge was tested in the presence of his assistant, 
and was found to be practically accurate. He could not 
account for its registering only 153 lb.or 16 lb. just before 
the explosion. The only theory was that either the pip 
was stopped, or partially stopped, up, or that the indi- 
cator had commenced the second round; but he was rather 
inclined to the first, as he thought some one must have 
noticed it if the indicator had moved to any extent. He 
was not of opinion that the explosion was caused by any- 
thing in the furnace, such as a dynamite cartridge. 

By Mr. Koe: He believed that the boiler went at the 
weakest part. If he had been a boiler inspector he 
should have advised that the inside of the boiler should 
be taken out. He thought that if a reasonable watch had 
a4 made they might have worked it for some time at 
50 


By Mr. Howard Smith: He was of opinion that the 
explosion commenced in the lower part of the combustion 
chambers. It was quite possible that the stays gave way, 
and then the ends of the boiler went, There was no 
mystery as to the cause of the explosion; it was clearly 
a case of excessive pressure. The only mystery to witness 
was the evidence as to the moderate firing given by 
Ferrier; he should have expected to have heard that the 
fire had been stirred with more vigour. From the firing, 
as described by Ferrier, he thought it would have taken 
a very long time for the steam to rise from 5 |b. to 50 Ib. 
If Ferrier was correct in his evidence as to the firing, 
there could not have been the amount of pressure witness 
stated, and consequently the explosion would not 
have occurred. With regard to the safety valves, the 
nuts would not take another turn. One turn of the com- 
pression nut represented 34.7 1b. 

Mr. C. E. Stromeyer, chief engineer to the Manchester 
Steam Users’ Association, said he had made an examina- 
tion of the exploded boiler on behalf of Dr. Ambrose, 
coroner for Barking. He confirmed the evidence of the 
last witness as to the general condition of the boiler, and 
that the safe working pressure would be about 50 lb. He 
did not think the boiler would have burst at less than 
200 Ib. per squareinch. He should think the gauge must 
have been out of order to account for the discrepancy 
between the 16 lb. registered and the bursting pressure. 
An obstruction — have got between the delicate 
pinion and the teeth; a very small trifle might have 
interfered with the action of the gauge. He should say 
that the combustion chambers were the weakest part of 
the boiler ; but on account of the double report that was 
heard, he believed that the stays gave way first, and then 
the end-plates. He was quite sure the explosion was due 
to overpressure ; he should think about 250 Ib. 

By Mr. Howard Smith: Witness did not believe that 
if the pipe had been obstructed the pointer would have 
followed the rising pressure in the boiler. The expan- 
sion of the air in the pipe could not have caused the pointer 
to move to161b. If there had been water in the pi 
the temperature would have had to be still higher. He 
believed that a slight obstruction in the gearing of the 
gauge would best explain the fact that the pointer did 
move, but not sufficiently. Asked as to how it was 
possible for dirt to get in, witness explained that the 
gauge back was not solid as is usually the case, and dirt 
could get in there, particularly if the gauge was some- 
times moved about. . 

Asked whether he could reconcile Mr. Ferrier’s evi- 
detce with the fact that the pressure was so high, witness 





said he believed that before the last firing the steam was 
already very high, as was indicated by the blowing of the 
safety valves, and that it would not require very much 
heat to raise the steam to 2501b. They had just heard 


d|for tae first time that the ashpits were chock full, and 


they knew that the coal used was so small that it fel] 
through the firebars. It was probable that this small coal 
below the bars was burning, and further, although the 
fire on the bars was intentionally light, the case was not 
the same as when raising steam. In such cases the bars 
were only partially covered, and much cold air mixed 
with the products of combustion, but with the ashpits 
choked and perhaps on fire, all the gases entering would 
have been hot and the boiler, although fired slowly, was 
working under very efficient conditions, and a little coal 
would raise steam easily. 

Mr. T. Carlton, Engineer-Surveyor to the Board of 
Trade, and associated with Mr. Watson, said he had 
made extensive investigations with regard to the explo. 
sion. He produced various plans and photographs of 
portions of the boiler and the premises. He visited the 
works on the day after the explosion, and one of the first 
things he made inquiries for was the safety valves, which 
were found at the end of the fitting shop. As a result 
of his test he found that one of the safety valves showed 
a lifting eo of 270 lb. and the er 242 Ib. per 
square inch. The pressure gauge was found on the oppo- 
site side of Barking Creek. A shock might have caused 
the indicator to have got on the wrong side of the pin. 
The cause of the explosion was overpressure, and he 
should say that it was something approaching 242 1b, 
The repairs to the boilers were not well made, but apart 
from this he considered it would be quite safe to work 
the boiler at a pressure of 50 1b. 

By Mr. Koe: In his opinion the repaired parts were 
not nag gg? at the time of the explosion. 

By Mr. Howard Smith: If he had been in charge of 
the works he should have satisfied himself two or three 
times a year as to the safe condition of the boiler. The 
corrosion referred to by previous witnesses had been 
going on for a long time. On the assumption that the 
state of the fires was as Ferrier and others had described 
it; he could not account for the explosion. He was of 
opinion they had described what should have been the 
case if there was only 16 lb. pressure. He had not been 
able to find the steam pipe, and the cock on the receiver 
was also missing. He was of opinion that the steam 
gauge was defective. 

r. David Watson, Engineer-Surveyor to the Board of 
Trade, gave evidence as to the result of his examination 
of the exploded boiler. He estimated that at the time of 
the explosion there was a pressure of from 235 lb. to 
240 lb. per square inch in the boiler. He considered 
that if Ferrier’s evidence that the pipe was blown through 
was correct, either the cock of the receiver was closed or 
the mechanism of the gauge must have prevented its 
working. The cock had not been found, so that its con- 
dition had not been ascertained. He did not agree with 
Mr. Atkinson that the boiler first gave way in the com- 
bustion chamber ; he thought that the stays at the back 
of the boiler went first ; they were more or less defective. 

By Mr. Koe: He would not have passed a boiler re- 
paired, as this was, in the combustion chamber, but he 
was of opinion that it was perfectly safe to work the 
boiler at a pressure of 50 lb. 

By Mr. Howard Smith: If Ferrier’s evidence was 
true as to the amount of steam registered on the gauge, 
either the cock must have been closed or the pipe ob- 
structed. He was of opinion that the fires were stronger 
than the witness Ferrier admitted. 

This concluded the examination of witnesses, and Mr. 
Gough then submitted the following list of questions on 
which he requested the judgment of the Court: _ 

1. Did Messrs. Hewett and Co., Limited, appoint per- 
sons who were properly qualified to manage the boilers at 
their works at Barking, and did they take proper measures 
to insure that their boilers were being worked under safe 
conditions? 2. Was Mr. Donald Gordon responsible to 
the company for the safe working condition of the boilers 
used at the said works? 3. What was the age of the 
boiler which exploded? Was it thoroughly overhauled, 
repaired, examined, and tested in or about the month of 
March, 1897? Was it then in good condition, and fit for 
a safe working pressure of 60 Ib. 01 70 Ib, per inch square © 
4. Was the boiler properly examined by Mr. Holt in the 
month of January last? Was it then in good condition, 
and fit for a safe working pressure of 60 lb. or 70 Ib. per 

uare inch? 5. What were the circumstances in which 
Mr. Gordon decided to have the safety valves loaded, so 
as to blow off at a pressure of 60 lb. per square inch ? 
6. Did Mr. Gordon make any calculations, or did he take 
any other steps to determine the position of the com- 
pression nuts, so as to produce a load of 60 lb. per square 
inch on the safety valves? Were any ferrules fitted to 
prevent that load from being exceeded? 7, Were the 
accurate and inaccurate pressure gauges on the premises 
kept in such a manner that it was not possible for those 
using them to mistake one for the other? 8. Was & 
standard pressure gauge kept on the premises? 9. bs ere 
the safety valves set by the steam — gauge alone, 
and, if so, was thisa proper and reliable method of setting 
them? 10. Had the late Mr. Burness the quit 
and experience necessary to enable him to adjust t e 
safety valves to blow off at a pressure of 60 Ib. per sahis 
inch, and was Mr. Gordon justified in entrusting this 
work to him? 11. Was an accurate steam gauge Tost, 
in the operation of setting the valves on January 6 ot 
and was it then in free communication with the boile - 
12. What was the load upon the safety valves at the - 
of the explosion? 13. What was the cause of the hey 
sion and loss of life? 14. Was the explosion caused Oy 
the neglect of Mr. Robert M. Hewett, Mr. Donat. 
Gordon, and Mr. Henry Holt; or was it caused by 
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of either of those gentlemen ; and, if so, whether 
— Hewett and Co., Limited, are responsible for 
lect ? a 

ae age added that if the Commissioners could see 
their way to expressing an opinion that Mr. Burness did 
his duty satisfactory, it would be a matter of satisfaction 
to the Boardof Trade. | : 
Mr. Howard Smith said they often had a case where a 
man who neglected his duty had to pay the penalty by 
his death. if they found there was neglect they would 
not shrink from expressing their opinion under the cir- 
cumstances. The Court would like to hear what Mr. 
Gough had to say as to Ferrier’s evidence. That evidence 


was certainly inconsistent with the facts which had been p i 


proved to exist beyond all doubt. How could the evi- 
dence and the facts be reconciled ? ar 

The inquiry was then adjourned and the Commissioners 
meantime visited — Hewett’s works and examined 

e remains of the boiler. 
ar resuming, Mr. Koe addressed the Court on behalf 
of his clients and went through the various questions sub- 
mitted by the Board of Trade. Mr. Hewett was not an 
engineer, and it was not necessary he should be, He had 
selected Mr. Gordon, who was a practical engineer, and 
against whose efficiency nothing had been said. Mr. 
Gordon thoroughly understood the work required of him, 
and on him rested the responsibility of choosing subordi- 
nates to carry out his instructions. He chose Mr. 
Burness, whom he had known for a considerable number 
of years, and in his evidence he said Mr. Burness was the 
most trustworthy man in the yard. When he entrusted 
Mr. Burness with the work he had no idea there was any 
necessity to tighten the compression nuts. ; 

Mr. Howard Smith here inquired why Burness tight- 
ened the compression nuts down ? . . 

Mr. Koe could only say that it seemed inexplicable for 
aman with his experience as a fitter to do so, but he 
thought it could only be supposed that it was owing to 
the trouble he had gone through. His wife had oe ger 
died, and four of his children were ill in hospital wit 
diphtheria, and he ~_—_ not have been quite so alive to 
the circumstances of the case as he otherwise would have 
been. He seemed to have found an escape of steam, and 
to have thought that the valves had not been set, and, 
therefore, tightened the nuts down. He went away to 
his dinner, and when he returned he possibly forgot what 
he had done, and still finding steam escaping tightened 
them down still further. 

Mr. Howard Smith pointed out that Mr. Gordon 
went to the boiler-house when the last turn was being 
made by the spanner, but no doubt he was deceived by 
being told that there was only 16 lb. pressure. Heevi- 
dently thought the work was not finished, but still he did 
not look to see how many turns had been given to the 
screw. 

Mr. Koe submitted that it was an ordinary piece of 
work which Mr. Gordon thought Mr. Burness was com- 
petent to carry out, and it never entered his head to look 
after such a matter of detail if only 16 lb. of steam was 
recorded, 

Mr. Howard Smith said if they were to believe Ferrier’s 
evidence that there was only 16 lb. of steam just before 
the explosion, it showed either that the gauge was in- 
correct or that there was no communication with the 
boiler, possibly through the steam pipe being blocked. 
It was quite coment that Ferrier opened the cock of 
the receiver, and that Burness shut it again. It was 
probable Ferrier in bis evidence was mistaken: he had 
probably stated what he believed to be true. 

Mr. Koe, proceeding with his defence, admitted that 
the cause of the explosion was the screwing down of the 
compression nuts. But for that the valves would have 
blown off, and the fact that the gauge was not working 
satisfactorily would have been brought to notice. He 
contended that there were no grounds for saying that 
either Mr. Hewett, Mr. Gordon, or Mr. Holt were guilty 
< such neglect as to make them responsible for the ex- 
plosion. 

Mr. Gough, replying for the Board of Trade, said that 
so far as Mr. Hewett was concerned, he did not for one 
moment suggest’ any charge of personal neglect. But it 
did appear to be extraordinary that, until Mr. Gordon 
was appointed, there was not a cumpetent person on the 
premises who was able to advise the company either as 
to the safe working condition of the boilers on their 
premises or on their fishing boats. With regard to the 
safety valves Mr. Gough said he attached much import- 
ance to what was done with regard to their setting in 1897. 
A competent ‘person would have put the washer under 
the compression nuts, and the explosion would have 
been prevented. He had to ask the Court who was re- 
sponsible or guilty of neglect for not taking this precau- 
tion, and the only body he could suggest antaieg respon- 
sible was the company. Ferrier’s evidence as to the 
firing on January 6 was not consistent with the amount 
of steam which must have been got up to cause the ex- 
plosion, Ferrier was very badly injured, and without 
suggesting for one moment that he had told them what 
was hot true, it might be that his memory was to some 
extent defective. 

Mr. Howard Smith said that the suggestion was that 
he fired more than he said he did. He must have done 
80, or how could he have got.so much steam? 
be Mr. Gough said that with regard to Mr. Burness they 

ad evidence that he was a very respectable and steady 
Worker: he was attentive to his duties, and certainly 
hi to discharge them. He must have known that 
ey to loosen the nuts, whereas he screwed them down. 

hat object had he in doing this? Certainly he did not 
do it with the intention of bursting the boiler. A man 
¢ education must have known the effect of screwin 
head nuts down. They had heard that Mr. Burness h 

ada great deal of trouble and was very much worried. 





Mr. Gough’s opinion was that he forgot that the valves 


had been set in 1897, and finding that they lifted with 
10 lb. pressure he said to himself ‘‘these valves have 
never been screwed down. I will screw them down.” 
Then, after dinner, finding that the valves lifted again, 
he said to himself ‘‘ these valves have never been set,” and 
gave them another turn. 

After the conclusion of Mr. Gough’s address, the Court 
having sat from the Tuesday morning to the Thursday 
afternoon, Mr. Howard Smith said he would adjourn to 
Saturday morning and then give judgment. 

On Saturday, March 4, the Court resumed, and Mr. 
Howard Smith proceeded to give judgment. He ex- 
the sympathy the Court felt with the relatives 
and friends of those killed, and with the many who had 
been injured by the explosion. He thanked Mr. Gough 
and Mr. Koe for the assistance they had rendered the 
Court during the investigation, and also expressed in- 
debtedness to the scientific witnesses who had given 
evidence. He reviewed at great length all the evidence, 
and said the Court agreed with the opinion expressed by 
the skilled witneases, viz., that the explosion was caused 
by overpressure of steam. The cause of that overpressure 
was that the springs of the safety valves had been screwed 
down to such an extent as to allow a pressure of steam 
to accumulate in the boiler sufficient to destroy it. With 
regard to the firing, the Court were of opinion that this 
was greater than the two witnesses Pratten and Ferrier 
had stated in their evidence. Ferrier had been seriously 
injured, and may have forgotten the details of his work 
on the morning of the explosion. The steam gauge must 
have been out of order at the time of the explosion, or 
could not have had free communication with the boiler. 
It had been suggested by the skilled witnesses that pos- 
sibly some substance might have got fixed between the 
teeth of the rachet and pinion, and thereby prevented 
the gauge from working, but, as the gauge after the explo- 
sion was found to be quite accurate, to adopt this sugges- 
tion they must find that whatever the substance was it 
was dislodged by the force of the explosion. The Court 
considered it almost impossible that any substance should 
have got into that position, having regard to the close fit 
of the casing of the gauge. Moreover, on close examina- 
tion they found the teeth intact and no indication of any 
foreign substance having been between them. They did 
not think that Burness closed the steam cock on the re- 
ceiver, nor did they consider that the steam pipe from the 
receiver to the gauge was closed by dirt or other organic 
matter. In the opinion of the Court, the cause of the gauge 
not acting properly was on account of an obstruction to the 
cock connected to the steam gauge. They had been told 
by Mr. Watson that the lead washer between the joint of 
the gauge and the cock was found after the explosion to 
be partly closed up and a quantity of loose sediment was 
found in the shell of the cock. Of course they could not 
find as a fact that this was the cause of the failure of the 
steam gauge, but it appeared to the Court to be the most 
likely cause, and the only one of which they had evidence. 
That the steam gauge was not acting properly at the time 
there was no question. 

Mr. Howard Smith then dealt with the questions sub- 
mitted by the Board of Trade, and pointed out that Mr. 
Shinley and Mr. Hallett, who had been managers at the 
works, did not possess the necessary qualifications, and 
were unable to exercise proper supervision and control. 
Mr. Hallett in 1897 fixed a working pressure for the boiler 
which he was incompetent to fix; and, further, he 
neglected to provide that a washer or ferrule was placed 
under each compressing nut, so as to prevent the nuts 
being further screwed down after the adjustment of the 
safety valves. It had been made clear to the Court also 
that the valves were not properly adjusted in 1897, or 
else they were screwed down afterwards ; for, according 
to test, if the valves had been screwed down until there 
was only a weight of 70 lb. upon each, then 34 turns of the 
nut would have produced a pressure of 180 lb. on one and 
189 lb. on the other, instead of pressures of about 242 Ib. 
and 257 lb. This fact showed what resulted from the 
absence of proper supervision and control. 

Having referred to Mr. Gordon, the present manager, 
Mr. Howard Smith pointed out that the safety valves 
were set by steam pressure gauge alone, which was not a 
proper or reliable method of setting them. A second 
gauge should have been fitted, so that one might check 
the other.. The late Mr. Burness had the qualifications 
and experience necessary to enable him to adjust the 
safety valves, and Mr. Gordon was justified in entrustin 
this work to him, as the Court understood that he intend 
to ascertain that it was properly done, and the answer of 
Mr. Burness to his question, ‘‘ How are you getting on?” 
would lead him to believe that he was working in a proper 
manner, whereas in fact he was doing that which he 
should not have done. Having been told to adjust a 
valve which had originally been set at 70 Ib., at 60 lb. 
per square inch, his proper proceeding, as stated by 
all the skilled witnesses, would have been to have 
slackened back the compression nuts, which he told 
Mr. Gordon he had done, instead of which he screwed 
them down 34 turns when there was steam in 
the boiler. In the opinion of the Court he had done 
this because he had mistaken the lifting of the valves 
for leaks, of which there could have been very little 
that. day, as the inspection of the valves by the Com- 
missioners proved. Even if this had been done for 
the purpose of stopping a leak this proceeding was a 
most reckless and dangerous one, and undoubtedly caused 
the explosion. It been urged by Mr. Koe that pro- 
bably Mr. Burness was so worried with anxiety through 


family troubles that he did not really know what he was 
doing. The Commissioners appreciated the good feelin 

that prompted Messrs. Hewett to instruct their Counse 
to put forward this suggestion as an excuse for the con- 
duct of their servant, and possibly the state of mind of 





Mr. Burness —_ have conduced to his negligence, and 
if he had been the only person who had lost his life by 
reason of the explosion, the Court wou!d probably have 
been contented to say that, as he was not present 
at that inquiry to explain his conduct, and had paid 
the penalty for any carelessness or negligence which 
he might have committed, they would not expatiate 
on his conduct. But having to the terrible loss 
of life which had occurred, t °y felt they would not 
be performing their duty if they id not state what was 
the real cause of the explosion, and by whom it was, in 
fact, caused. The Commissioners were of opinion that 
Burness was meee of his faculties on the day in 
question, as evidenced by his ability to select a steam 
gauge. of proper size, and by the clear and. intelligible 
irections which he gave to Ferrier, and also from his 
reply to Mr. Gordon which, although it was not actually 
true, was given rationally. Moreover, neither Mr. 
Gordon nor Ferrier had stated that there was anything 
unusual in his manner or demeanour. The Court there- 
fore was constrained to say that no adequate reason had 
mn offered as an excuse for the negligence of Burness, 
which was the direct cause of the explosion. 

In answer to the last question put by the Board of 
Trade the Court had to state that neither Mr. Robert 
M. Hewett, nor Mr. Donald Gordon, nor Mr. Henry 
Holt were to blame for the explosion, but that the firm 
of Messra. Hewett and Co. Limited, were to blame for 
their neglect to appoint properly qualified managers for 
their works, which neglect conduced to the explosion, 
and they must be held responsible for the negligence of 
their servant, the late Mr. Burness, who was the direct 
cause of it. 

Mr. Gough applied for an order against Meesrz. Hewett 
to pay a part of the costs of that inquiry. The total 
amounted to about 250. 

The Commissioner, in reply, said, that although the 
explosion had been most disastrous to life and property, 
it did not in other respects differ from any which they 
had had to investigate, which had been caused by neglect 
both of the employer and employed. In giving a de- 
cision as to costs, they ought not to be influenced in any 
way by the terrible results of the explosion. That would 
not be right ; they would treat Messrs. Hewett as they 
would any other steam user whose boiler had exploded 
by reason of the neglect of himself or his servants, and 
though not finding them personally guilty of gross negli- 
gence they would order them to pay one-half of the costs 
and expenses of the investigation. The order of the 
Court, therefore, was that Messrs. Hewett and Co. pay 
to the solicitor of the Board of Trade the sum of 125/. 
towards the costs. 

The inquiry then terminated. 








MACHINERY FOR BOOK AND GENERAL 
PRINTING*. 
By Mr. Witu1am Powrtr, Member, of London. 
(Continued from page 330.) 

Fine Art Machines.—Within the last few years the 
a of printing blocks by photographic processes 

as so reduced their cost that books and magazines are 
now more plentifully illustrated, and the demand for a 
better type of printing machine has become imperative. 
Figs. 8, 9, and 10, pages 362 and 363, represent some 
of the Fine Art machines now coming into favour 
for that class of printing. The defective inking of the 
Wharfedale machine, shown in Fig. 4, page 9 ante, 
arises from the forme rollers receiving colour only 
when the ink-slab runs under them, and this intermittent 
supply, although sufficient for open type, soon gets ex- 
hausted when large surfaces have to be covered, and the 
rollers are almost bare before they have gone over the 
forme twice. In Fig. 10 the flat distributing-slab or table 
is replaced by cylinders in contact with the forme rollers, 
insuring a continuous and even supply of colour to the 
forme, which enables the machine to be worked to its 
utmost capacity. These machines are also very substan- 


tially built, and the sheets are fed in at the top of the 
cylinder to pa attached to it (Fig. 11), and adjustable 
by screws, which greatly facilitates obtaining correct 


register. ‘By dispensing-withthe ink table and* placing 
the inking apparatus nearer to the cylinder, it is easier 
to put the forme into ition on the carriage and to 
get at-it for cleaning and adjustment. 

To facilitate changing and cleaning the inking rollers 
they are divided into two portions, and by a rack and 
pinion ——nes the ink-box and distributing rollers 
can be moved backwards bodily on the frame, leaving the 
ag — more accessible to the operator, as shown 
in Fig. 9. 

The flyer apparatus can also be detached and moved 
away from the cylinder to facilitate ‘‘making ready,” 
Fig. 9, and the flyer drum, instead of being a hollow 
cylinder of wood, is a series of gk om rings, with 
grippers attached, fixed on a shaft. This arrangement 
1s less liable to get out of truth, and makes less noise in 
working than the hollow wooden drum. 

To insure smooth running at the increased speed now 
required, these machines, as well as the best of those 
persone described, are fitted with air buffers which 
take up the momentum of the carriage and give it an im- 
pulse to return, Figs. 4 and 10, 

Two-Revolution Machines.—The last two machines, it 
will be seen, are of the stop-cylinder class, in which the 
cylinder stops after each impression and remains.at rest 
until the carriage has returned to ‘the original starting 
position ; but the desire for increased speed has led to 
the introduction of the two-revolution class of ‘machine, 
in which the cylinder is continually in motion while the 


,* Paper read before the Institution of Mechanical En- 
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Fie. 13. Two-Revotution SINGLE-CYLINDER PRINTING MACHINE. 


machine is at work, and makes two revolutions for each | slot, when the rack wheel engages with tue other rack, 
sheet printed, as shown in Figs. 12 and 13. | the shutter opens and the carriage proceeds on the return 

‘Although this class of machine was in use in this | journey, these movements being repeated at each end of 
country over twenty-six years ago, it met with little | the stroke. 


favour until quite recently, when introduced in an im-| As this method of driving gives an even, steady speed | 


proved form as a novelty from the United States. | of travel, with a short stay at the ends, the momentum 

The type carriage in these machines is propelled in | of the carriage is considerable, and is taken up at each 
several different ways, but the arrangement shown in| end of the frame by the air buffers, which soften the 
Fig. 12 seems to have found most favour up to the present | shock at the ends of the stroke and give the carriage an 
with British printers. Instead of the rack wheel travel- | impulse for its return. The cylinder is not driven by the 





ling forward and backward while in gear with the racks, | carriage, asin the machines previously described, but by 
as in the machines previously described, it revolves con- | independent gearing from the driving shaft. This pro- 
tinuously in one direction, and being mounted on a sort | 
of cradle-frame A has a vertival movement, which allows | cylinder and type carriage engage with each other when | 
it to engage with the top and bottom racks alternately. | the printing surface is 6 fe to meet the forme, to insure | 
Attached to the underside of the type carriage is a rectan- | accurate register. The sheets are fed in to the top of the | 
gular frame B, carrying the driving racks, near the ends | cylinder as in the Fine Art machines; but the tos are 

of which are two flaps or shutters C, which are opened | attached to the frame and removed out of the way when the | 
and shut at the proper times by the bowls or rollers D, D, | grippers seize the sheet, which is taken round by the cy- | 
and cam-plates E. As the end of the frame B nears the linder, printed and delivered by a flyer in the usual way. | 
rack wheel the shutter C opens and allows the bowl F,| The inking arrangements of these machines are gene- 
carried by the rack wheel, to pass and get into the slot | rally similar to those of the stop-cylinder machine, but 
formed by the end of the frame and the edge of the | the distributors are arranged in pairs with a polished steel | 
shutter which has now closed. Then the rack wheel tube roller between, geared to run continuously, which | 
moves away from the rack it is driving, and the bowl F | materially assists the distribution of the colour. 

takes charge until it comes round to the bottom of the| During the printing the cylinder is kept in contact with 





duces a smooth steady motien, and a few teeth on the | 


the forme by a toggle or knee-joint, and when it has passed 
over, the forme is released and raised by spiral springs 
about } in. to clear the forme during the return stroke. 


(To be continued.) 





Srewerace at Newport Pacyett, Bucks.—A Local 
Government Board inquiry bas been held at the — 
Council Offices at Newport Pagnell, by Mr. E. A ~~ 
ford Fawcett, inspector, for sanction to a loan for § wee 
for works of main sewerage and sewage disposal. fea e 
scheme has been designed by Messrs. D. Balfour and - 
civil engineers, 1, Victoria-street, London, and Newcas “4 
on-Tyne. The whole of the town is to be prope J 
sewered with fireclay socketted pipes, and mene su r 
is wet, Hassall’s watertight jointed pipes are to » ~~ 
especially adjoining the Rivers Ouse and Ouzel. RS 
sewage will discharge into an unde und storage, = 
from which it will be lifted by centrifugal i riv 
by gas engines in duplicate, and forced through a dex 3 
main to the disposal works, where it will be ~~ 


| treated by chemical or bacteriological tanks ang es 


Special means are to be taken also to prevent th 


of the town during heavy rains, by means of relief culverts. 


| After hearing the various parties interested, the inspector 


viewed the site of all works along with the engineers. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Courmep By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

eee UNDER THE ACTS 1883-1888. 

y ber of views given in the Specification Drawings is stated 

7 ory Bod ; where none are mentioned, the Specification is 

t illustrated. : 

Where inventions are communicated (po aaa the Names, &c., 

F the Communicators are given tn latres. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. ; 

The date of the advertisement of the ”D of a yp 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing ts given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


920. H. H. Lake, London. (C. L. Hovden, Lyngdal, 
poe Baling Presses. [2 Figs.) November 25, 1898.— 
This invention relates to baling presses, and provides first a 
mechanism of simple construction for driving the press-board 
down in the casing or receptacle in which the material to be 


Jot 














compressed is placed, and secondly a construction of the receptacle 
in such a manner as to allow of its ready transport. The drawing 
illustrates the simplest form of the invention, in using which care 
must be exercised that the handle be not allowed toslip. (Accepted 
February 22, 1899.) 


ELECTRICAL APPARATUS. 


5177. W. B. Sayers and Mavor and Coulson, 
Limited, Glasgow. Dynamo Electric Machines. 
6 March 2, 1898.—This invention has for object to 
simplify the construction and improve the working of dynamo 
electric machines of the class described in Patent 27,209, 1896. 
The reversing poles are mounted in close apres 2 to the field- 
magnet poles, but are separated magnetically therefrom, and are 
so arranged as to be adjustable relatively to the armature and to 
the field-magnet poles. The reversing pole-pieces are magnetised 
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initially by the field-magnet poles, and the effect of the armature 
current is to differentiate between the magnetisation of the two 
reversing pole-pieces which co-operate on each side of the arma- 
ture. Thus in the case of i the trailing pole-pieces are 
strengthened and the leading pole-pieces weakened or even 
reversed in sign by the armature current. The advantage claimed 
is that the magnetisation of the armature teeth under the trailin; 
pole-edge is changed less rapidly than when the edge of the field- 
magnet pole itself is used, the result being that heating and noise 
are both reduced. (Accepted February 22, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


24,682, C. Falbe, Berlin, Acetyl 
5 l by ene 
Generator. (2 Figs.) November 22, 1898.—The acteneonaet 
Egy of working of this apparatus is as follows: A feed 
wae the ermanced above the gas generating vessel and extends 
oo ‘8 lower open end below the water level within the said 
ke : rator. A number of plates ¢ (in the present instance five) 
oe arranged at suitable distances apart, and referably in a 
. —— inclined position in the feed p ain Hag on these plates 
be i bide is placed, the front side of the feed chamber being pro 
thet ta an opening capable of being closed to allow of access to 
- = . The plates ¢ are pivotally attached by means of hinges 
pon od ve side of the chamber and their ends (which in conse- 
= 4. their inclined position stand lower than the hinges) 
y lo ever catches which pass through the rear wall of the 
aon ch of the catches is ied by or formed on an 
vi wih pivoting on a spindle and counterweighted (or pro- 
a Ae {Pring, or acting by its own weight) fh such a way 
the > aes : a normal circumstances ae so far into 
tical at it retains the plate ¢ with security. A ver- 


smaller distance apart than are the levers, so that in the normal 
position, as shown, the lowest releasing catch lies directly under 
the end of its corresponding elbow lever, whilst the next releas- 
ing catch has between it and. its corresponding lever a some- 
what larger interval, and so forth. The rod is connected by 
its upper end to a pivotally mounted lever which turns on a pin, 
and at the other end is connected by a cord, chain, or the like, 
to the gasometer bell, the cord being carried over rollers in such 
a way that the chain is drawn upwards when the meter bell 
sinks. The length of the chain is so calculated that when the 
gasometer bell descends below a given minimum position the rod 
is raised to acertain small extent. The lowest releasing catch then 
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lifts the lowest lever, thus drawing back the plate-retaining catch, 
whereby the lowest plate accordingly loses its support and turns 
on its hinge downwards and allows the quantity of carbide carried 
on it to slip down into the water within the generating vessel. 
The gas then immediately developed causes the gasometer bell to 
again rise so that the pull on the chain (and therewith the upward 


thereto, the gun being subsequently brought opposite the eleva- 
tion mark on the curved bar co nding to the range of the 
object. Arrangements are made whereby the sighting arrange- 








































ment is clamped to the carriage as stated above or can be clamped 
to the gun so that it may be used in precisely the same manner 
as that ordinarily adopted. (Accepted February 22, 1899.) 


5285. A T. Dawson, and G. T. Buckham, West- 
minster. Screw Guns. [13 Figs.) March 8, 1898.—In this 
gun the barrel is separable longitudinally into an inner and outer 

rtion, so that when fired the ey ee stress is taken by the 
Jacket and the radial stress by the el. To assemble the parts 
the jacket is passed directly on to the barrel and drawn up to 
the correct position by screwing in the bush by means of the 





movement of the rod) again ceases. e action is ted for 
the discharging of each plate. The baffle u causes the liberated 
a to ascend exteriorly to the lower end of the feed vessel. The 
ime box 2 may be cut off from the generator, unclamped, emptied, 
refilled, replaced, and reconnected during the working of the 
apparatus. (Accepted February 22, 1899.) 


GUNS AND EXPLOSIVES. 


7083. Armstrong, Whitworth, and Co., Limited, 
Sir Andrew Noble, and R. T. Brankston. Bar- 
bette Gun Mountings. [10 Figs.) March 23, 1898.—These 
improvements relate to the design and construction of gun 
barbettes. The mounting turns upon balls instead of upon 
rollers, as heretofore; the armour wall extends downwards for a 


sufficient distance to protect the turntable supports and the 
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turning mechanism, there being sufficient clearance between 
these parts and their protection to allow of the armour being 
struck without the uent inward bulging ens the 
rotation of the turntable. The gun-house is “ elliptical in plan, 
and cove an arched roof-thick curved armour.” Im- 
oor hoisting and loading arrangements are provided. (Accepted 
‘ebruary 22, 1899.) 

6446. Armstrong, Whitworth, and Co., Limited, 
and A. G. Had Elswick, Newcastle-on- e. 
Gun Sights. [5 Figs.) March 16, 1898.—This invention re- 
lates to may opty in the sighting of ordnance whereby the 
sights can be aligned in elevation on the object irrespective of the 
elevation of the gun, and the gun subsequently given the correct 
elevation for the range of the object. For this purpose the 
sights are mounted upon a bar pivoting about the centre line of 
the trunnions of the gun, or about the trunnions of the frame in 
which the gun slides in recoiling, or about the centre line of 





I rod travelling in gui i i 
ave guides is provided with releasing catch 
Corresponding to the lever catches but arranged at a somewhat 


. To separate the parts of the gun, which may be done 
either when it pgm ted or di ted, the breech mechanism , 








is first unlocked and swung to the side, then a special tool (see 
Fig. 2) is —— along the bore until its end flange bears inst 
the muzzle end of the barrel. The crossbar is and 
aecured upon the rear end of the bolt with its projections introduced 
into the interruptions of the thread in the breech bush ; then by 
turning the crossbar, the breech bush is. unscrewed and moved 
back out of the jacket, the bolt bringing the barrel with it. 
Various constructional and safety devices are described. (Accepted 
February 22, 1899.) 

3303. Hotchkiss Ordnance Company, Limited, 
London, and L. N. Benet, P. France. Gun 
Mountings. (9 Figs.) February 9, 1898.—This form of 
mounting for light guns is composed of detachable sections and 




















3303 


is designed to be readily put together for use or taken apart for 
transport. A file of men suffices for its working and by mounting 
the gun out of the centre line of the shield, the latter serves 
to partly B avog both gunner and loader from rifle fire proceed- 
ing from their direct front. (Accepted February 22, 1899.) 


096. M. Gledhill, Manchester, Lancs. G 
it Mechanism. [10 Figs.) November 29, 1897.—This 
invention relates to breech mechan for ordnance and is de- 
signed to afford means for —— readily closing and opening the 
breech. For this purpose the breech-block is constructed in the 
form of a conical or taper plug havirg continuous or uninter- 
rupted screw threads, and in the breech end of the gun there is _ 

screw 





oscillation of the The sights are so connected with the 


gun. 
standing part of the carriage that they can be aligned in relation 





a conical or taper cavity or chamber with co 
threads. The angle to which the block and chamber are 
is such that a slight rotative movement of the plug will be suffi- : 
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cient to cause its screw threads to be engaged with or released 
from those in the gun. By reason of the continuity of the screw 
threads a comparatively short breech-block or plug may be 
employed, which can be supported in a carrier hinged or 
pivoted at one side of the breech. The opening and closing 
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of the breech is effected by means of a handle or lever 
which is go geared with the plug that a movement of the lever 
in one direction will effect the unscrewing and release of the 
plug and the opening of the breech, and the reverse movement of 
the lever will effect the closing and locking of the breech. (Ao- 
cepted February 22, 1899.) 


PUMPS. 
14,926. H. B. Barlow, Manchester. (Jennings’ Pum 
Proprietory, Limited, Melbourne, Victoria, Australia.) Centri- 
Pump. [2 Figs.) July 7, 1898.—The object of this in- 
vention is to provide a centrifugal pump suitable for use in minin; 
by the hydraulic sluicing system. The pump casing is of special 
design, and the blades are fitted with adjustable liners, so that 
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wear may be compenssted. The bearings are supplied with water 
under pressure, which serves as lubricant and prevents grit from 
obtaining access to the wearing parts. The delivery pipe is of 
large cross area, and for the purpose of minimising friction, and 
diminishing the load against the pump air is injected into the 
ascending column of liquid at L. (Accepted February 22, 1899.) 

27,485. F. Lobnitz, Renfrew, N.B. Cen al 
8. (2 Figs.) December 30, 1898.—This invention relates 
to centrifugal pumps for use in connection with gritty liquids. 








For the purpose of preventing air (when the pump is working) 
from leaking into the vacuum space at the interior of the pump, 
and also for the purpose of preventing sand and water gaining 





helix i 
and 2jillustrate a marine propulsion motor in which ad 
helices are provided for 
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access to the shaft bearing when the pump is Mtn ge there is 
secured at the inner end of the ring ¢ a flexible ring h, which may 
be made of india-rubber or similar material, which projects 
forward into a ve ¢ cut in the face of a ring j secured 
to the boss b of the fan. A certain amount of clearance is left 
between the sides of the flexible ring h and the walls of the 
groove i, so that it may freely expand outwards and contract 
inwards in said groove. This flexible ring is made in halves 
jointed ether for convenience in fitting in place and for 
renewal. The ring j is so fitted in place that it can be readily 
renewed whenever necessary. The flexible ring h may be firmly 
held in place and protected by the plate k and metal ring 7. With 
this arrangement, whenever the re is set in motion, the suc- 
tion causes the ring h to ex and bear tightly against the 
outer wall of the groove i, thereby effectually ae we leakage 
of air inwards to reduce the vacuum; on the other hand, when 
the pump is stopped, the flexible ring contracts, and, owing to 
the pressure, bears tightly against the inner wall of the groove i, 
thereby preventing sand and water from gaining access to the 
shaft bearing. (Accepted February 22, 13995 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7920. E. Chadwick, Bolton, Lancs. (J. Thompson and 
W. H. Cave, Pereslaf,, Jelesky, Russia.) Vacuum Destroyer. 
[4 Figs.) April 2, 1898. This invention provides an automatic 
vacuum destroyer for steam engines and other pu , and is 
designed for the purpose of destroying vacuum immediately steam 
is shut off from a steam cylinder thereby facilitating the stoppage 
of an engine, and preventing water being drawn into the steam 
cylinder and other parts leading thereto and therefrom ; it con- 
sists of a metallic casing or valve-box in which is disposed a seat- 
ing on which sits a valve provided with guides or wings to insure 
of its maintaining a correct working position. The valve is 
provided with an elongated projection having an opening or 
slot to receive the hooked end of an outside arm or stay the other 
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end of which is provided with a threaded boss in which is 
located an adjusting screw carrying a lock nut to operate in 
connection with the outer end of a spindle, the latter being pro- 
vided along its length with grooves to admit of lubrication, thus 
forming a liquid joint. The said spindle is mounted in a cylinder 
above the before-mentioned metallic casing or valve-box 
the lower end of which is provided with a screw nipple or its 
equivalent for connecting the same to the exhaust pipe or other 
rts before mentioned. The cylinder is provided with an inlet 
or steam for the purpose of actuating the piston, which operates 
close to the valve, but directly steam pressure is shut off the 
valve opens and thus destroys the vacuum. (Accepted February 
2, 1899.) 

8034. A. Blot, Paris, France. Rotary Steam 
Engine. [10 Figs.) April 4, 1898.—In this invention the 
steam is caused to act directly upon conjugate helices contained 
within a casing. To obtain expansive effects the pitch of the 
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in the di in which the steam: moves. 
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16,288, 
ings. 
for use in machines where 
the case of polishing wheels. G is 
and an inner cylindrical recess. 


interior of the cup G, which has an 


reports of trials of patent law cases in 
consul! 


chamber” situated between the steam entrance and exhaust 
orifices. Figs. 3 and 4 illustrate the invention as applied to 
pump. (Accepted February 22, 1899.) . 


27,631. H. H. Lake, London, T, J. Kieley, and 
Mueller, New York City, U.S.A. ‘Steam Traps. 12 Fi; 
December 31, 1898.—This trap operates in a manner very fe! 
to the working of the ordinary valves which are applied to 
water cisterns, a ial arrangement of jointed and pivoted links 
and levers being devised for the purpose of giving the necessar 
leverage between the float and the valve which closes the water 








outlet. As water enters the inlet B or R it will continue to rise 
in the dome N until the latter becomes about half-full, whereupon 
the float H will rise, and by means of the fulcrum G will depress 
the outer end of the lever E, which, being connected with the 
lever F by means of the link J, will raise the opposite end of said 
lever F, and thereby raise the valve-rod K and valve L, allowing 
the water in the trap to escape therefrom through the passage m 
and outlet C. (Accepted Debruary 22, 1899.) 


23,998. W. Peck, F.R.A.S., City Observatory, Edin- 
burgh. Driving Gear for Vehicles. (2 Figs.] Fe 4, 
1899.—This invention has for its object to provide driving gear for 
motor vehicles whereby the outer driving wheel in the turn 
of the vehicle is free to overrun the driving arrangement 
move at its proper angular velocity without the employment of 
ordi led differential gear. The driving of the wheels 
from the axle of the vehicle is effected by means of a pawl and 
ratchet —— as illustrated in the accompanying drawing, 
Fig. 1 is a side elevation, and Fig. 2 a vertical section, of a wheel 
A, the boss a of which is provided with an internal ratchet wheel 
a2, Pawls B are connected to the driving axle C by being centred 
at b to projections c on a collar secured to the axle. The driving 





axle, when rotated by the motor in the direction indicated by the 
arrow é, drives the wheel A in the forward direction by the pawls 
B engaging in the teeth of the ratchet wheel a2, the pawls being 
provided with stops which bear — corresponding stops on 
the projections c, as shown at c?. e pawls, however, will allow 
the wheel A to move forward at an angular velocity greater than 
that of the axle driven by the motor, as in that case the pawis B 
and springs d, which otherwise retain them in tion, 
yield. The clutchF B? (one half on the axle C, and the other hag 
the boss of the wheel A), can be operatedjby the lever /, 80 t 
‘axle C, and a backward 


i Id to th 
when required the wheel A is held to the Accepted February 2, 


movement can be imparted to the wheel. 


1899.) 

MISCELLANEOUS. 
E. D. Woods, Granville, N.Y., U.S.A. Bear- 
(1 Fig.] July 26, 1808.—This bearing is especially adapted 
the rate of rotation is very high, as in 
a cup having a conical interior 
H is a cone having a conical 
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to receive the end of the shaft. K is a screw fo 


recess 

r d of the 
adjusting the cone H in its cup, and between the ep 
screw and cone is interposed a steel ball. Oil is cupplied © t ‘ 


oil groove cut in t 


ts conical interior. (Accepted February 15, 1899.) 
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THE WESTINGHOUSE ELECTRIC 
WORKS AT PITTSBURG. 


Ture is a popular saying in America that ‘‘ the 
name Westinghouse is a guarantee.” It has become 
jhorism among engineers the world over, and 
lied to achievements with steam, com- 

gas, OF electricity, it is held to be 

It is the summing up of the Westing- 


an a] 
whether app: 
pressed alr, 
equally true. 














mical type ; and then, in the remotest regions as 
well as in the greatest cities, in American mountain 
passes, Asiatic plains, in ‘‘ White Man’s Africa,” 
the centres of Australian life, the picturesque 
civilisation of Mexico, towns in Brazil and Argen- 
tina, Chili and Peru, and through the capitals of 
Europe, it became a synonym of electrical achieve- 
ment. 

It was the air brake that first gave George 


The youngest of these companies, but now the 
'largest in organisation and plant, and volume of 
| business, is the Westinghouse Electric and Manu- 
| facturing Company, which dates from 1886. 

| The Westinghouse Electric and Manufacturing 
|Company is probably the most widely known 
|electric concern in the world. Its great work at 


Niagara would alone have made it famous, but like 
the genius that originated and directs it, this elec- 
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house reputation. 


Behind it stand results, inven- 
tive genius, 


', indomitable enterprise, ssund judg- | 
ment, and integrity. | 
Sean no civilised country where the name | 
heats — is unknown. It was first carried | 
it — a world on express trains. Afterwards, 
a. or in manufa turing communities 

engines of a peculiar, powerful, and econo- 


Encine-Type Rarnway GENERATORS UNDER ConsTRUCTION. 


Westinghouse his fame, fortune, and influence. 
More than thirty years ago he invented it, and 
established at Pittsburg the Westinghouse Air 
Brake Company. From that undertaking there 
has been an outgrowth of other industries, all of 
them originated and directed by the inventor of 
the air brake, employing a capital of 10,000,000/. 
sterling, and a force of 10,000 men. 





Fietp Frame or 2000 Horsk-PowErR GENERATOR 


BEING Movep By ELeEctRIC CRANE. 


trical concern does not rely for its reputation upon 
a single great achievement. 

Huge as the Niagara installation is, providing 
at the present time 40,000 horse-power by elec- 
trical current, it is but one of many transmis- 
sion electrical plants which the Westinghouse 
Company has built, and it is by no means the 
largest undertaken. The installation at Massena, 
on the St. Lawrence River, in the northern 
part of New York State, will have 25,000 horse- 
power more than the original Niagara plant. This 
will be generated by 15 units of 5000 horse- 
power each. It was only last summer that the 
Westinghouse Company published a list of nearly 
200 of its principal long-distance installations ; 
these comprised plants in 29 States of the Ame- 
rican Republic, and others in eight countries 
abroad. The aggregate horse-power of the gene- 
rators at these stations was a quarter of a million. 
Since then other long-distance transmission plants 
have been installed by the company, bringing up 
the figures almost literally by leaps and bounds, 
as in the case of the Snoqualmie plant, 45 miles 
from Seattle and Tacoma, where 10,000 horse- 
power of electrical apparatus has been installed ; 
and at Niagara, for which an additional 10,000 
horse-power is now under construction. 

In electric railway work, as well as in long- 
distance transmission, the Westinghouse Company 
has attained pre-eminence. At the time when 
the Street Railway Convention was held in 
the United States last autumn, the Westinghouse 
people announced that they had in actual operation 
19,000 railway motors with an aggregate capacity 
of 650,000 horse-power. Since then the increase 
in American and European electric railway work 
has largely added to these statistics, and one con- 
tract alone in the city of New York, that for the 
Third Avenue Railway, calls for 1820 Westing- 
house motors having a capacity of 64,000 horse- 
power. The engines and generators, and, in fact, 
the entire power plant, will be supplied for this 
railway by the Westinghouse Company. 

In lighting, as well as in power work, this com- 
pany has been conspicuously successful. So long 
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ago as 1893 they undertook the largest single con- 
tract for lighting, which has even to this day been 
known ; this was the lighting the World’s Fair 
at Chicago, when the Westinghouse Company did 
the work with complete success, at a price 
1,000,000 dols. less than the bid of its closest com- 
petitor. 

So much by way of introduction, if introduction 
were needed. 

The Electric Company, like the other Westing- 
house concerns, was established in the heart of the 
City of Pittsburg. This was in 1886 ; there was a 
branch manufactory at Allegheny across the river, 
and another in Newark, 400 miles east in New 
Jersey. Within a few years from the foundation of 
the business, the operations had become so exten- 
sive that it was desirable to erect new works and 
consolidate the three electric manufactories at one 
place. The air-brake works had already been re- 
moved to Wilmerding, 15 miles east of Pittsburg ; 
and 2 miles west of Wilmerding, just before you 
come to Bessemer, where the Carnegie Works are 
situated, Mr. Westinghouse erected the present 
enormous electrical plant which experts every- 
where have come to regard, in design, equipment, 
and organisation, as the model machine-shops of 
the United States. Around these works, where at 
present 5000 hands are employed, there has grown 
up a considerable town called East Pittsburg. The 
land occupied by the buildings of the Electric 
Company, covers 40 acres. These buildings were 
erected as recently as 1895, and although planned 
on a liberal scale, they are already too small and 
are now being extended. They consist chiefly of 
a machine-shop, punch shop, brass foundry, black- 
smith’s shop, power-house, and warehouse. The 
long ranges of buildings shown in Fig. 1(page 384) are 
the warehouse, the power-house, and the punch shop 
in the foreground, in the order named. The larger 
building, of which the three-sectioned front is seen 
in Fig. 1, is the machine-shop. The buildings 
shown here form a line 1210 ft. in length, while the 
entire frontage of the company’s land lying along 
the line of the Pennsylvania Railroad is 2300 ft. 

The machine-shop, of course, is the principal 
structure ; it is built in three longitudinal sections, 
each about 70 ft. in width and about 55 ft. in height 
up to the base of the roof, and when the extensions 
which are now in progress are completed, it will 
have an unbroken length of 1000 ft. The walls of 
all the buildings are of brick ; their framework is 
of massive steel. The heaviest part of the manu- 
facturing is done in what is called the main aisle, 
Fig. 2 (page 384). The main aisle presents an un- 
broken space from floor to roof. The side aisles are 
formed by the flanking buildings, and as these have 
two floors each, their upper floors form galleries to 
the main aisle. The raw material enters the works 
from the west or front end. In every department 
it goes step by step through the various processes 
of manufacture till it reaches the east end. By 
this time it has become the finished product. 

A tour of the works usually begins with a glance 
at the main aisle, which is really an impressive 
sight. Lined on each side with huge and rapidly 
moving machinery and ponderous castings and 
generator field frames, and with hundreds of work- 
men busily employed, the spectacle is, from the 
point of view of dimension and general effect, more 
like a great industrial exposition than a machine- 
shop. You might be looking at the Department 
of Machinery in Motion at the World’s Fair in 
Chicago, or the Paris Exhibition ; the light, the 
brightness, the cleanliness, the orderliness, could 
not be exceeded even there. A deep impression 
is made upon the visitor by the immense scale 
upon which operations are conducted. 

No one who has not closely followed the develop- 
ment of electrical industry in America during 
recent years is prepared for the sights which are 
encountered in the Westinghouse Electric Works 
at Pittsburg. Even the novice must see at the 
very first glance that the electric art has long 
passed the experimental stage, for the capital 
which is now employed in the purchase of the 
gigantic electric machinery produced at Pittsburg, 
is securing dividends on commercial results. 

Some idea of the scale of these manufacturing 
operations may be derived from the fact that at the 
present moment in this main aisle there are under 
construction 35 electric generators, each having a 
capacity of 5000 horse-power ; 175,000 horse-power 
in 35 units would be an enormous output for any 
manufacturer of steam engines. It would be an 
unprecedented task for any manufacturer of steam 


engines to attempt to produce so many large units 
at onetime. But in the Westinghouse Works these 
undertakings are looked upon only as incidents in 
the business ; for the rest of the operations must 
go on without interruption. 

In Fig. 3 (page 369) the immense field frames hold- 
ing multitudinous pole-pieces show what can be seen 
fromone end of the main aisletothe other. The hand- 
ling of objects of such bulk and weight presents no 
difficulty to the modern manufacturer. Powerful 
overhead travelling cranes electrically operated, lift 
with ease the bulkiest and heaviest castings in the 
machine-shop. There are several 30-ton overhead 
travelling cranes in the main aisle; by their aid 
the heavy work is transported from one part of the 
establishment to the other; they are also extremely 
useful in loading and unloading the heavy freights 
which come and go here. Freight trains from the 
Pennsylvania Railroad can pass through each ground- 
floor section of these works, loading and unloading, 
without interrupting the mechanical operations of 
any department. 

Fig. 4 shows how easily the bulky masses of metal 
are shifted from place to place and loaded and un- 
loaded by electric cranes. The casting shown is 
half the field frame of a 2000 horse-power gene- 
rator. 

Electricity is probably more generally used for 
work of this sort in America than in any other 


country. Electric cranes are seen everywhere for 
indoor work and outdoor work, and one of their 
most notable uses is in iron and steel mills, where 
motors are used not only for cranes, but also for 
charging and drawing machines and open-hearth 
charging machines, 

The Westinghouse Company supply for crane ser- 
vice two kinds of motors chiefly—the steel-clad or 
dust-proof motor for direct-currents, and the Tesla 
or ‘*Type C” induction motor for alternating 
currents. Each of these important types of appa- 
ratus will be described in a subsequent article in 
connection with power work. The Tesla or ‘‘ Type 
C” motor is almost generaily used in the trans- 
mission plants in America. Here at the Westing- 
house Works, where all the machinery is driven 
by electricity, the visitor has an admirable oppor- 
tunity for seeing the application of this motor to 
an immense variety of purposes, as there are some 
1300 machine tools of all sizes operated by this 
ingeniously simple contrivance. The ‘*TypeC” 
motor is made in all sizes from 1 to 100 horse-power, 
and it is the motor adopted for utilising the 
current from the Niagara plant. 

The Westinghouse generators which supply the 
current at Niagara Falls have been so recently 
described by Dr. Coleman Sellers in the pages 
of ENGINEERING that no further description of 





them is necessary in this article. It is, however, 











interesting to note that Fig. 5 shows the work- 
men engaged in building up the armature of the 
tenth Niagara generator which is about to be 
installed. The operation is a comparatively slow, 
and, needless to say, a very exact one. It is only 
by inspecting the processes, that we realise to how 
great an extent, skilled hand labour is required 
in constructing these immense machines. The 
armature, as seen here, is composed of man 

thousands of pieces of sheet steel all carefully 
placed in position by hand. This armature is for 
one of the 5000 horse-power machines. 

Fig. 6 shows a line of ‘‘ engine type” or direet- 
connected railway generators in course of construc- 
tion. The smallest of these generators shown in 
the illustration is an 800-kilowatt. In speed these 
generators range from 75 to 100 revolutions per 
minute. The armature may be pressed upon and 
keyed to the shaft of any engine of suitable power 
and speed. 

The general design of Westinghouse engine-type 
generators is similar to that of the company’s well- 
known standard multipolar practice, in that it 
consists of a circular yoke carrying inwardly project- 
ing pole-pieces of laminated soft steel. The tield 
castings are divided vertically and set on ways on 
an independent bedplate. This vertical division of 
the fields affords excellent facility for immediate 
inspection or removal of the armature or field coils 
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Fic. 5. Bumpinec up THE ARMATURE OF THE TENTH 5000 Horsze-Power NiacarRa GENERATOR. 


without the necessity ‘of removing the outboard 
bearing, or dismantling the engine. The opening 
of the fields on ways in a horizontal direction is 4 
very great convenience where head room in the 
power-house is limited, and where cranes or other 
devices for handling heavy castings are not avail- 
able. These Westinghouse railway generators are 
over-compounded so that the potential at the ter- 
minals increases about 10 per cent. from no load 
to full load, the speed being kept constant. The 
shunt and series coils are separately wound, and 
are removable at will. The series coils are com- 
posed of forged copper conductors of rectangular 
section. The armature core consists of punched 
dises of carefully annealed steel suitably held 
together. This core is built upon the iron 
spider, which also carries the commutator. The 
spider is pressed and keyed upon the engine 
shaft, and may be drawn off at will, should that 
ever be necessary, without in any way interfering 
with the permanent arrangement of the commu- 
tatorand windings. Ventilation spaces through the 
spider and armature core are so arranged as to 
ow constant circulation of air through the 
commutator and windings while the engine Is run- 
ning. ‘ The 
The periphery of the armature is slotted. 

armature windings are made from bars of drawn 
copper forged into proper shape and cast-ron 
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formers. After being thus shaped, the bars are 
thoroughly insulated with mica and prepared fuller- 
board, and baked to remove moisture. The coils 
are held in the slots by means of retaining wedges 
of hard fibre driven in notches near the top of the 
slots longitudinally with the armature. These fibre 
wedges may be pressed out at will should it be- 
come necessary to remove any armature coil. The 
commutators are constructed from the best grades 
of hard rolled copper, the segments being spaced 
by prepared mica of such corresponding hardness 
that an extremely even surface is presented to the 
brushes. 

The brushholder mechanism is carried by brackets 
projecting from a ring concentric with, and sup- 
ported by, the field. A handwheel worm engaging 
with the gear on the rim of this ring accomplishes 
an adjustment of all the brushes simultaneously. 
The brackets carrying the brushholder rods lie 
close to the fields and do not project over the com- 
mutator. The commutator and brushes are, there- 
fore, clear of obstructions, and may easily be in- 
spected at any point. Carbon brushes are used in 
connection with these machines. The standard 
sizes of these generators range from 250 to 1500 
kilowatts; their poles, from ten to fourteen in 
number, their ampere capacity at 550 volts, from 
455 to 2730 amperes according to size, and their 
weight ranges from 50,000 Ib. to 200,000 lb. Not 
less than 250,000 horse-power of Westinghouse 
generators of various types are now under con- 
struction at the Pittsburg Works. 


(Zo be continued. ) 





THE WATERWAYS OF RUSSIA. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 269.) 

V.—The Maria Route, by the Rivers Sheksna, 
Kovja, Vitegra, Svir, and Neva, and the Biélosersk, 
Maria, and Ladoga Canals from Ribinsk to St. 
Petersburg, derives its name from the Maria Canal, 
which forms the connection between the Rivers 
Kovja and Vitegra at the summit level. Though 
latest in construction, this is by far the most im- 
portant means of water communication between 
the Volga and the Baltic. It is known in Russia 
as the Mariinski system. The route can be traced 
on the part map of European Russia published on 
page 172 ante, and the present description is accom- 
panied by two plans and longitudinal sections, 
Figs. 35 to 39, to a larger scale (see page 372), 
showing the whole of the route and all the locks. 

Taking Ribinsk and St. Petersburg as the ter- 
minals of this route, it comprises—in its present 
finished condition—the following sections : 
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1. The River Sheksna, from Ribinsk to 
the Biélosersk Canal (of the total rise 
of 111 ft., 23.1 ft.is in the locks) . ./264.0 3 |111.0 
2. The Biélosersk Canal, risin by one) 1 | 10.64 
lock from theSheksna and descend- | 42.0 | 1 ; 7.98 
ing again by one lock to the Kovja) | 4% A vs 
3. The River Kovja, with three locks ;| 45.0 3 | 30.08 
independently of the locks the river 
rises ‘a in ma - Ss oer ee 3.0 
4. The Maria summit-level connecting 5.5 
. Bag! ae om Re “8 é 
. The River Vitegra, of which 34 miles F 
are canalieed’ ¢ ee a 10.0 | 29 576.00 
6. The open-ended Onega Canal .. oe] 42.5 | 
7. The River Svir ° oF én . /180.0 | .. -- | 96.25 
8. The Ladoga Canals, namely : 
A. Between the Rivers Svir and 
Sias, two parallel canals of Alex- 
ander I. and Alexander III. ../| 29.0 
B. Between the Rivers Sias and 
Volkhov, two parallel canals of 
Catherine II. and Maria Feodo- 
rovna.. =s on on Pos Se | 
C. Between the Rivers Volkhoy | | 
and Neva, two parallel canals | 
of Peter I. and Alexander II.| 6.9 | 
The fall in these canals is the 
same asthatofthelake.. ..| .. |..| .. | 20 
9. The River Neva .. eS a A Bee: \ 0% oe 55.00 
Total ee ee --{711.0 | 37 |154.67 |436,12 








Thus in going from Ribinsk to St. Petersburg, a 
total distance of 711 miles, the rise to the summit 
level of the Maria Canal is 147.39 ft. through eight 
locks, and the descent from the Maria Canal to St. 
Petersburg is 428.84 ft. through 29 locks (deduct- 
ing 7.28 ft. fall from the Biélosersk Canal to the 
Kovja on both sides), making the net descent 
428.84—147.39, or, say, 281.5 ft. This places 





Ribinsk about 10.5 ft. below the height given in 
the previous description of the River Volga. The 
fall of the Neva is taken from the ‘‘ Encyclopeedia 
Britannica”; all the other figures are taken from 
those published by the engineers of the Depart- 
ment of Ways of Communication. The discre- 
pancy must be due to the fact that the levels were 
taken at different times by a good many different 
engineers. 

The formation of this route was decided on in 
1802, simultaneously with that of the Tikhvinka 
route, in consequence of the continual want of 
water along the Vishni Volotchock route, which 
was not susceptible of much further development. 
But whilst the Tikhvinka route was intended for 
small craft only, this route was intended for heavy 
traffic. It was called the Maria route (or Mariinski 
system), in memory of the Empress Maria Feodo- 
rovna, wife of the Emperor Paul I., who rendered 
the construction of the route possible at the time, 
by ordering the necessary funds to be advanced on 
loan by the Council of Guardians of Orphans (or 
Orphan Court). The idea of constructing this 
route was, however, originated by Peter the Great. 
It was opened for traffic in 1810, and has had the 
special consideration of the Government ever since. 

In spring and autumn the north-east winds set 
up a considerable sea on the lakes Onega and 
Biéloe (Biéloe means white) rendering their pas- 
sage very dangerous for such slightly built craft 
as navigate this route. 

The Biélosersk and Onega Canals skirting these 
lakes were, therefore, constructed, so as to avoid 
crossing the lakes. The first part of the Onega 
Canal—about one-third of its length— beginning 
near the mouth of the River Vitegra, was com- 
menced in 1818 and finished in 1823; and the 
remaining part, extending to the River Svir, near 
its issue from the lake, was commenced in 1845 
and finished in 1852. 

The Svir Canal, connecting the rivers Svir and 
Sias and skirting the Ladoga Lake, formed an 
indispensable link of the Maria route, to avoid the 
most dangerous part of the lake, and was com- 
menced in 1802 and finished in 1810. 

The Sias Canal, from the River Sias to the River 
Volkhov and the canal of Peter I., from the 
Volkhov to the Neva—both skirting the Ladoga 
Lake, in continuation of the Svir Canal—were 
constructed in connection with the Vishni Volot- 
chock and Tikhvinka routes, before the Maria 
route was commenced. 

The effect of the Biélosersk and Onega Canals 
was to reduce the time required for transit from 
Ribinsk to St. Petersburg, from 120 days to 90 
days, and barges could, generally, perform the 
voyage without having to lighten their cargo. 

But in spite of this improvement of the route 
the increase of traffic from Ribinsk to St. Peters- 
burg was so great that—considering the short 
duration of the navigation on this route, namely, 
only about 150 days—barges could not only not 
return to Ribinsk after having delivered their 
cargoes during the same season, but some of them 
had to winter on the road, and only reached St. 
Petersburg next season. In consequence of this, 
and thanks to the cheapness of timber, barges were 
only constructed to serve for one season, and were 
then sold for breaking up at St. Petersburg— 
chiefly for firewood. 

In 1842 the condition of this route was as follows: 
There were 49 locks and two stanches—all between 
the River Sheksna and the town of Vitegra, on 
the River Vitegra—and the largest barges that 
could pass through the locks were 91 ft. long and 
27 ft. broad, carrying a cargo of 160 tons on a 
draught of 4 ft. 1 in. The locks were very 
awkwardly arranged ; in one place four locks came 
in succession, each opening into the next, in two 
places three locks, and in ten places ‘two locks 
were thus joined, and only nineteen out of the 
whole number were single locks. 

Gradually the two stanches were converted into 
locks, and the length of the locks was increased 
to 102 ft. Soon after 1860 the traffic had in- 
creased so much that further improvements became 
necessary. The number of locks was reduced, b 
abolishing some and increasing the rise (or tall) 
in others, and all were lengthened, so that in 
1864 barges could pass 126 ft. long, carrying 
290 tons of cargo. At the same time the traffic 
was further assisted by the construction of a 
second canal between the rivers Volkhov and 





Neva—the Emperor Alexander II. Canal, parallel 
to the old Peter I. Canal. 





The continued development of the traffic called 
forth various schemes for reconstructing this 
route; the most important point in determining 
the design of the work being always the size of 
the barges which were considered most suitable 
for the traffic. But the great expense involved in 
reconstruction, and the difficulty in determining 
the proper dimensions of the vessels for which to 
provide, greatly delayed the radical reconstruction 
of the whole route. Improvements were only 
effected where exceptional hindrances existed. 
Thus the silting up of the Sias and Svir canals in 
1876 caused such serious losses to the trade that it 
was determined to construct a second line of canals 
parallel to the old ones. The Empress Maria 
Feodovovna Canal-—parallel to the Sias Canal—was 
constructed in 1878 to 1880, and the Emperor 
Alexander III. Canal—parallel to the Svir Canal— 
in 1878 to 1882. Thus at last the navigation from 
the Svir to the Neva—a distance of about 105 miles 
—was placed on a satisfactory footing; not only 
for present, but also for future requirements, for 
same time to come. 

In 1886, the new Maria Canal was opened, con- 
necting the rivers Kovja and Vitegra. It avoids 
the Matko lake, running more than 33 ft. below it 
and saving that amount of rise and fall in the 
locks. The cost of this canal and the three new 
Ladoga canals was 14 million roubles, or, say, 
1,500,0001. 

During this period all the locks were gradually 
reconstructed and lengthened, and steam towage 
was also gradually substituted for haulage by 
horses or men, and the general result of all these 
various improvements was that in 1892 the total 
number of locks to be passed through was 39, 
while the largest barges that could be used were 
150 ft. 6 in. long and 28 ft. broad, carrying 350 tons 
of cargo on a draught of 4 ft. 8in., and the time 
required for the trip from Ribinsk to St. Peters- 
burg was 45 days, instead of 90 days as pre- 
viously. 

But the continued development of traffic called 
for still further improvements, especially on the 
River Sheksna. And as these improvements have 
now all been effected—having been completed in 
1896, a description of the whole route in detail 
will now be given. The several sections of the 
route will be dealt with separately in the order in 
which they are tabulated at the beginning of this 
description. It may here be mentioned that the 
cost of all the recent improvements-- exclusive of 
the cost of the new summit-level canal— is given 
as 12 million roubles, or 1,335,000/., comprising 
the removal of 8 million cubic yards of earth- 
work and rock, and 350,000 cubic yards of embank- 
ment. 

1. The River Sheksna.—The course of the river, 
from its source in the Lake Biéloe, consists of three 
parts having different characteristics. 

The first 31 miles had troublesome sharp 
bends. Where the river issues from the lake, 
there was a shallow or bar, the depth of water on 
which was an indication of the state of the water 
in the upper part of the Sheksna, which is not fed 
by any tributaries of even moderate size. In spring 
the depth on the bar was generallyfrom 4 ft. to 
7 ft. 6 in., and in summer from 3 ft. 6 in. to 
5 ft. 10in. But sometimes, with a strong S.W. 
wind, the depth would fall to zero for a short 
time, when no water flowed into the Sheksna. 
In the first 3} miles the stream is much obstructed 
by stoney ledges, which was one of the reasons for 
constructing the Biélosersk Canal, which starts 
about 6 miles below the lake. 

The middle part of the river —a length of 
about 604 miles, had many rapids, over boulders 
and stoney bottom, and the channel was often 
narrow and tortuous, whilst the current was con- 
siderable, reaching on some rapids (as for instance 
on Ivanova Golova) a velocity of 9.5 ft. per second, 
with a depth of water of only 4 ft. 8 in. In the 
first 53 miles of its course the Sheksna has no 
considerable tributaries, and is fed mainly from the 
Lake Biéloe; hence the depth of water on the 
rapids depended upon the height of water in the 
lake. In spring the depth of water on the rapids 
was 4 ft. 8 in. to 11ft. 8in. ; in summer, 3 ft. 6 in. 
to 7 ft.; and in autumn, 2 ft. 4in. to 4 ft. 8 in. 
In low water years during the greatest heat, in 
the month of June, the depth of water some- 
times fell to 2 ft. 4in. to 3 ft., which was most 
disastrous for the traffic. 

The lower part of the river was troublesome 
on account of the number of sandy shallows, which 
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extend for about 127 miles of its length, and|across the river where it issues from the lake, | 
caused serious obstruction to navigation at low| with a masonry lock (for local traffic only) so as 
water. When the water has fallen much in the | to convert the lake into a storage reservoir for 
Volga—some time in July—shortness of water on | the river. 

these sandy shallows begins. At very low water| b. The worst of the sharp bends above the 
the depth used to fall to 2 ft. 4 in. on the shal-| rapids have been eased off by five separate cuts 


lows, whilst at the same time the channel became or channels, 84 ft. wide on the bottom, and the 


three or four barges at one locking, each barge 
carrying 800 tons cargo on 5 ft. 10 in. draught. 

d. On the lower part of the river the shallows 
have been deepened and channels have been cut 
where necessary. 

e. The stoney places and shallow rapids which 
were beyond the influence of the locks have 
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tortuous, and a sunken craft, or even the smallest 
obstruction—such as a piece of sunken timber— 
was apt to cause the formation of new shallows. 

To improve the navigation of the river the fol- 
lowing works have been executed : 

a. A needle weir, on the Poirée system, with 
wrought-iron falling frames, has been constructed | 


curved parts have been regulated so as to havea! been cleared and the tow-paths have been 
radius of curvature of not less than 1750 ft. 

c. Three masonry locks and Poirée needle weirs 
have been constructed to surmount the. obstruc- 
tion of the principal rapids; these locks are 
1050 ft. long and 42 ft. broad, with a rise of 
7 ft. 8in. in each, to take one tug steamer with 


improved. f 
At the present time the navigation of the Shek- 
sna is considered to be in a satisfactory condition. 
2. The Bielosersk Canal.—This canal is reached 
by rising through one lock from the Sheksna, is 
42 miles long, skirting the Lake Biéloe and joins 
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the River Kovja at the other end by a descent 
through one lock. The construction of this canal 
put an end to the dangerous navigation of the 
Biéloe Lake by vessels which were very weakly 
built and which continually got collected in large 
numbers, awaiting a fair wind to sail across the 
lake, and it also put an end to the transhipment of 
cargo to lighten the vessels to enable them to cross 
the bar at the source of the Sheksna. 

The canal was constructed from 1843 to 1846. 
The water level in the canal is about 10 ft. above 
that in the lake at its lowest level, and was kept 
up by two locks at the Sheksna end with a com- 
bined normal rise of 10.64 ft., and by one lock at 
the Kovja end with a normal rise of 7.28 ft. 

The canal is fed by eight streams which in- 
tersect its course and are closed on the lake side 
of the canal by sluices. One of these—the Kounost 
—issues from the Lake Losko, which, together 
with two other lakes, is formed into a storage re- 
servoir with a surface of 18} square miles, by a 
weir which raises its water level 6 ft. 44 in. 


Fig.40 





1 ft. to 1} ft. per second—and the depth is ample. 
The principal defects of the navigation, besides 
the smallness of the locks, were the windings of 
the river and the lowness of the towing paths, 
which used to be submerged nearly every spring 
during high’ water. Only the upper six miles were 
free from these defects, as they had previously 
been dealt with. The remaining 39 miles have now 
also been improved—the bends have been eased 
and the towing-path has been raised, and the whole 
is in satisfactory working order. 

4, The New Maria Summit Level Canal.—This 
important work was executed in the years 1882 to 
1886, and supersedes the old Maria Canal of 1810, 
which was quite unsuitable for the requirements of 
the increased traffic. 

The old canal level was 462.23 ft. above the 
Baltic, and passed through the Lake Matko, the 
entrance into and exit from which were always 
difficult for heavy-laden vessels with head winds. 
There were ten locks on this canal. It was fed from 
the Lake Kovja by the Constantine Aqueduct, 
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Originally the canal had a width of 56 ft. on the 
bottom with slope of banks 1} to 1, and a normal 
depth of 7 ft. fh course of time the bank slipped 
down and silted up the canal for its whole length 
to such an extent that it was narrowed in places to 
31} ft., and that vessels with 4 ft. 4 in. draught 
could only just get through. 

Besides the silting up, difficulties were also 
caused by the curves Bes too sharp and by the 
weakness of the retaining wall on the lake side, at 
Biclosersk, which was subject to being washed 
away by high water and stormy winds on the lake. 

All these defects have been thoroughly remedied. 
The canal has now been widened and deepened, 
the bends have been eased, the retaining wall has 
been strengthened, and the locks have been recon- 
structed of the same size as those on the rivers 
Kovja and Vitegra, one lock only taking the 
= of the two locks formerly at the Sheksna 
end. 

3. The River Kovja.—This river issues from the 
Lake Kovja and flows into the Lake Biéloe (see 
Fig. 39); it is 53 miles long, 45 of which form part 
of this route. In this distance there are two 
locks, and at the upper end a third lock rises into 
the Maria Canal. All three locks have been recon- 
structed of the same size as those on the River 
Vitegra, to be mentioned presently. 

The first lock is 24 miles up the river, the dis- 
tance between that and the second lock is 15 miles, 
and from the second to the third lock is 6 miles. 

he current of this river is very unifurm—from 








nearly seven-eighths of a mile of which consisted 
of wooden troughing, which required considerable 
annual repairs to prevent too great a loss of water 
by leakage. Besides this loss by leakage, a con- 
siderable quantity of water was lost in filling up 
the swampy ground about the Matko Lake. The 
canal was carried through loose soil, so that it was 
continually silting up, and it was impossible to 
maintain its proper depth. 

The new canal remedies all these defects. It is 
33.39 ft. lower than the old one, and makes a 
circuit to avoid Lake Matko. It is 5.3 miles long, 
and is 428.84 ft. above the Baltic. Nearly the 
whole length is cut through freestone, the cutting 
attaining a depth of 38} ft. in places. At each end 
there is a lock, with a fall of 10.5 ft. to the Kovja 
and 2.1 ft. to the Vitegra rivers. It is fed from 
the Lake Kovja direct from the River Kovja, on 
which a weir has been constructed for the purpose, 
a short cut being made just above the weir from 
the Kovja to the canal. Tle supply is in excess 
of present requirements. The width of the canal 
at bottom is 70 ft., witha normal depth of water of 
7 ft., and a radius of curvature of the bends of not 
less than 840 ft. The tow-path is not less than 
14 ft. wide, and is above the highest spring floods, 
Simultaneously with the construction of this canal, 
and extending over the year 1887, the channels 
and towing-paths of the adjoining portions of the 
Rivers Kovja and Vitegra were sistilesiy improved. 

5. The River Viteqgra.—It has its source in the 
small Lake Lonskeé, and flows into the Onega 


Lake. Its whole length is 49 miles, 404 of which 
are included in this route—namely, 34 miles 
canalised and 64 miles free. 

In 1892, on the canalised of the river, there 
were 18 weirs and 33 locks, of which 16 were in 
pairs, i.e., one lock opened into the next. The 
fall in the single locks was 2 ft. to9 ft. and 11.5 ft., 
and in the double locks it was 13.52 ft. to 17.52 ft. 
The difficulties of the canalised part of the river 
consisted of the tortuous channel, the clustering 
of the locks too close together and consequent 
slow passage through them, the great variation in 
the amount of rise or fall in the different locks 
and the narrowness and lowness of the tow- 
paths, which—on the free part of the river espe- 
cially—got flooded in spring. 

These defects have been removed by the follow- 
ing works of improvements, which have now been 
completed. The number of locks has been re- 
duced to 29, and the rise made fairly uniform in 
all of them; they have all been reconstructed of 
larger size and are now 245 ft. long and 36 ft. wide. 
The sharp bends of the channel have been eased off 
and the reaches between the locks have been 
deepened to 7 ft. with a width of 84 ft. on bottom. 
In the free parts of the river the tow-paths haye 
been raised and made of the same increased size as 
in all other parts. 

The delay due to the old arrangement of having 
locks in pairs was very great. Whilst one such 
double lock passed only 28 vessels per day, a 
single lock passed 40 per day. The progress of 
vessels along the canalised part of the river used 
to be at the rate 4 miles down to 2? miles per day. 
Every year 800 to 1200 vessels used to collect whilst 
waiting their turn to pass on, and this block lasted 
13 to 2 months. hen the frost set in early 
several hundred vessels used to get frozen in, and 
had to winter in the Lodago canals. After the 
improvements effected from 1877 to 1886, when the 
new Maria Canal was opened, 50 vessels per day 
were passed along the canal. 

The locks call for a few remarks, as they differ in 
several particulars from those on other routes ; and 
the following particulars apply to all the locks on 
the Maria route. In 1878, and for several years 
after, experiments were made at several locks with 
the application of hydraulic power to haul vessels 
through the lock ; the power being derived from a 
turbine worked with the fall of water at the lock. 
The apparatus was worked for some time and is 
said to have done well, but the matter was allowed 
to drop. Presumably it proved too expensive, 
because there must always be plenty of men con- 
nected with the lock and the vessels to haul the 
latter through without delay. The gates were 
actuated by angle-iron rods hinged to the back of 
each gate and fitted with a cast-iron rack into which 
a pinion geared, worked by winch gear and crank 
handles. This method of working the gates has 
been applied to all new gates. 

A design was also got out for working the gates 
by the same hydraulic power as was used for haul- 
ing, by the addition of suitable gearing. But this 
does not appear to have been even tried; it would 
only have still further increased the cost of 
working. 

The construction of gates adapted for the new 
locks is illustrated in Figs. 40 to45. Fig. 40 is an 
elevation of the back of the gate, Fig. 41 is a ver- 
tical section through one of the sluices, Fig. 42 is a 
vertical section at c d, through the reduced ends of 
the horizontal timbers, Fig. 43 is a horizontal sec- 
tion at ef, through the upper timbers, which are 
7 in. thick, Fig. 44 is a horizontal section through 
the sluices, and Fig. 45 is a vertical section and 
plan of the cast-iron heel-post pivot and socket. 

Each gate consists of a number of horizontal 
timbers bolted together with four 1} in. bolts, and 
shouldered down at the ends to take vertical planks 
on each side, which are bolted through the reduced 
ends of the timbers. These vertical planks, to- 
gether with the reduced ends of the horizontal 
timbers, are shaped to form the heel and meeting 
posts. Thus no expensive large timber is required 
for these posts. The construction has been found 
cheap, and has answered very well in practice. 
Fig. 31, showing the cast-iron heel pivot and socket 
requires no explanation. The top pivot -and 
anchorage possess no special feature and do not 
require illustration. The sluices are of the balanced 
flap type—either of wood, as shown, or else of 
plate iron—and they are worked by levers and rods. 
There must be considerable leakage past these 





sluices, but they are very easily worked and kept 
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in repair, which is of great importance ; and they 
give satisfaction in practice. 
(To be continued.) 





ELECTRIC GENERATORS. 


By H. F. Parsuatt, M. Inst. C.E., and 
H. M. Hosart, 8.B. 
(Continued from page 44.) 

Core Losses In ELectric GENERATORS. 

In determining the core losses of electric gene- 
rators it is frequently convenient to resort to 
empirical devices, as a check upon more theoretical 
methods, owing to the conditions in practice affect- 
ing theresults. As already explained in an earlier 
article of this series, the machine-work upon the 
armature, the periodic variations in the magnetic 
reluctance with resulting eddy current and hysteric 
losses in the magnet frame, and the eddy currents 
in the armature conductors, supports, shields, &c., 
all tend to introduce uncertain factors. 

In the Table given below are set forth the dimen- 
sions, and the observed core losses, of twenty-two 
large commutating generators, in the design of 
which there was a wide range of periodicities 
and magnetic densities. The results set forth in 
this Table are useful in drawing practical conclu- 
sions as to the probable core losses of new designs. 
Although in these designs the rate of dissipation of 
energy in the teeth is high, the small percentage 
which the mass in the teeth bears to the total mass 
of the core of the armature, makes it practicable, as 
shown by the results given in the Table, to draw 
conclusions from a comparison of the watts per 
pound of total laminations as related to the 
periodicity and to the density below slots. But 
this would not be found to be the case, except 
when tooth densities are chosen, lying within the 
limits generally adopted, since the higher the 
density in the projections, the more considerable is 
the loss due to eddy currents in the embedded 
copper conductors, in consequence of the stray 
field crossing them. Another factor affecting the 
value of the core loss in commutating dynamos is 
the influence of the conditions during commutation 
of coils, in relation to which the frequency of 
commutation has an important bearing. 

The curve given in Fig. 173 is plotted from the 
tabulated results, and will be found useful for this 
type of dynamo. 


Exectric Traction Motors. 


Motors for electric traction must, from the nature 
of their work, be designed to be reversible, and to 
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brushes. For satisfactory commutation, traction 
motors are designed with very high magnetisation 
at full load. Much higher densities are practicable 
as regards the heating limit than in machines run- 
ning at constant loads, since the average current 
intake by a traction motor is not ordinarily above 
one-fourth of its rated capacity, so that in average 
work the magnetisation of the air gap and armature 
core is not very different from that in machines 
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DIMENSIONS AND OBSERVED CORE LOSSES OF TWENTY-TWO COMMUTATING GENERATORS. 
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6 | 260 | 1897 | 31.5 19.63 | 1.5 44 4. 110 | 7.05; 16 137 | 87.6) 
6 | 300 | 1896 | 59.25 | 37.4 1.625 | .58 9. 168 16.6 21 (144 =| 77 =| 
8 | 230 | 1898 | 45.125 | 34.25 | 1.8125 | 474 4. 165 | 6.22| 16 132 | 80.3 
6 | 400 | 1897 | 45 30.684 | 1.178 | .412 5. 192 11.05; 24 141 | 783 
6 | 6CO , 1898 | 28 17.5 | 16 312 3. 130} 3.63, 18 (134.6 80.4 
6 | 600 | 1898 | 30 16.55 | 130 32 5. 126 | 5.16) 17 182 | 70.4 
6 | 600 | 1897 | 26.5 17.75 | 1.3812 | .37 3. 125 | 3.75; 16 (138 | 83 











have the brushes set in a fixed position at a point 
midway between pole ends. Since the brushes 
cannot be shifted, the magnetic field cannot be 
utilised to reverse the current in the short-circuited 
coil ; in fact, whatever impressed magnetic flux is 
passing through the coil while it is short-circuited 
under the brush, is in such a direction as to tend 
to maintain the current in its original direction, 
instead of assisting to reverse it. The commuta- 
tion may be termed brush commutation, and the 
commutating element is in the resistance of the 


designed for constant load. At rated capacity, 
however, the magnetisation in the projections and 
armature core is frequently 50 per cent. higher 


than in machines designed for constant load, and| the commutator, wl 





city. This is the more important on account of 
the desirability of lessening the diameter of the 
armature, so as to shorten the magnetic circuit and 
diminish the weight of the motor. Material pro- 
gress has been made in this direction by putting 
three, or even four, coils in one slot, where in 
former practice but one, corresponding to one 
commutator bar, were placed in one slot. This is 
a condition which would be adverse to satisfactory 
commutation with reasonable heating, in large 
generators for constant load ; but in the case of 
railway motors, on account of the lesser number of 
projections and consequent less room occupied for 
insulation, the cross-section of the projections has 
been increased so that a higher magnetisation in 
the gap is permissible, under which condition 
sparking is diminished at heavy loads. A material 
advance has been made in efficiency at average 
‘loads, and in sparking, by greatly increasing the 
magnetisation of the armature core proper. 

It may be fairly said that all efforts to improve 
commutation have been, first, to increase magne- 
tisation, so that distortion is diminished; and, 
secondly, to diminish the inductance of the arma- 
ture coils by employing open and wider slots. 
Machines have been constructed of 300 and 
400 horse-power capacity, capable of being re- 
versed in either direction without much sparking. 





CURVE EXHIBITING THE RELATION BETWEEN 


X KILOLINES DENSITY BELOW SLOTS ~1000 
in Armature Core 
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2,260 | 4250 | 620} 4,870 | .47 | 6.66| 56 | .818| 1.48 
9,300 | 7770 | 965 | 8,735 |1.06 | 6.00| $3.2 | .4992) 2.12 
3/265 | £53) | 493 | 5,023 | .65 6.00 75.7 | 4542) 1.43 
7,600 | 1050 | 9350 | :81 | 6 595 | 1.36 
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4,150 | 4690 | 545 | 5,235 | .794| 7.50| 588 | .4375| 1.82 
9,250 | 8650 | 880] 9,530 | .97 | 7.50/ 6l | .457 | 212 
2,510 | 2350) 330| 2,680  .94 | 7.50| 65 | .487 | 1.93 
10,670 | 9170 | 1070 | 10,240 | 1.04 | 8.00} 90.9] .727| 1.43 
5,480 | 5650} €50| 6,300 | .87 | 8.00] 78 | .625| 1.39 
4,050 | 3500 | 560 | 4,060 | 1.00 | 8.33) 78 | 650 1.54 
e210 | 4480 ot ves 668 11.70 7.8 | '436 | 1.52 
e010 | “seo | 176{ 1'036 | 1:94 | 12:50] 87.6 11.095 | 1.17 
12520 | 4460) 511 | "497 | 2:52 | 15.00| 7 1.155 | 2.18 
op: | BO | 18) 2Be (2m || tlie | i 
2'335 | 424 | 106| 530 | 4.41 | 30.00] 980.4 |2.412 | 1.83 
2725 | 711, 124| 835 |826 | 39.00| 704/211 | 1.54 
2420 | 425) 90) 516 |4.70 | 80.09) 88 |2.490| 1.80 





That the commutation is never so perfect as in 
the case of machines where the reversing field can 
be utilised, is shown by the gradual roughening of 
nich requires more attention 


at rated load the heat generated per square inch of | than in the case of generators or other non-reversible 


radiating surface is generally more than double that | 
of machines for constant load. 

Because of the unfavourable commutating con- | 
ditions, the armature reaction of railway motors 
and the reactance voltage of the short-circuited | 
‘coil, should be comparatively small at rated capa-. 


machines. The remarkable progress that has been 
made in the design of this class of machinery will 
be apparent by comparing the drawings and con- 
stants of well-known types of machines, with those 
of machines constructed but a few years ago. 


(Zo be continued.) 
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MESSRS. SCHNEIDER AND 00.’S 
WORKS AT CREUSOT.—No. XLVIIL. 


Earuier Types or Navan Guns. 


WE have seen that the manufacture of ordnance 
was recommenced at Creusot, after an interval of 
three-quarters of a century—about 1870—and that 
five years after it had passed from an experimental 
stage to a departmental industry. The guns made 
at that comparatively recent period—and, indeed, 
during the ten years following—belong to types not, 
indeed, obsolete to-day, but antiquated, and not 
adapted to the conditions of modern warfare. The 
wonderful display of naval and other guns made by 
Mr. Canet at the Paris Exhibition of 1889 was one 
of the first, and certainly the best, illustrations of 
the great change in gun design and construction 
that had been inaugurated four or five years 
before, and which has been continued on the 
same lines since that time. 

The most important result has been the develop- 
ment of the quick-firing gun, which, at first made 
only of small calibres, has been now increased to the 
rank of an armour-piercing weapon, and occupies 
a first place in naval armament. With this change 
came the necessity for longer range and flatter 
trajectory of projectile—demands that could be met 
only by moditications in design and greatly increased 
length of bore, together with the use of a more 
suitable explosive than the black or brown powders 
in all their great varieties. The modern naval gun 
is therefore a very different weapon to-day to that 
of fifteen years ago, and we shall in due course 
give examples of the different types made by 
Messrs. Schneider and Co. on the most recent lines. 
But it will be convenient first to describe briefly 





Fig. 430, 75-Mintimetre Gun anp Boat 
CARRIAGE. 


some of the more important earlier types, which 
are still being manufactured by Messrs. Schneider 
to fill orders they receive from various Governments 
who continue to use such guns, either for the sake 
of economy or to maintain uniformity in their 
armament. These descriptions and _ illustrations 
will indicate to a large extent the progress made in 
the construction of naval guns, not of quick-firing 
natures, 

The charges for naval guns of the earlier kinds 
were of black or brown -pewder. and of the various 
qualities to be described hereafter ; projectiles of 
all the different types may be fired from them. 
The projectiles fired’ from such guns consisted 
generally of the following classes : 

Steel armour-piercing shell. 
Cast-iron common shell. 

; Shrapnel. 

Steel shrapnel were not usually included, but for 
attacking batteries in action, shells containing cast- 
iron rings or shot, were used. The guns were 


generally fired with “77. f : 
ie ie with 9 millimetres (.354 in.) percus 


75-MILLMETRE (2.952-In.) Gun, on Boat Mount- 
ING. Type 1886, (Fic. 430.) 
Guns of this type have been delivered to the 


nie smd aan for the gunboats Cacongo 


Weight of gun 100 kilogs. (220 Ib.) 
» mounting oa ” ” 
6 a ae eg 
» projectile ove 4.6 ” (10.2 ») 





Weight of charge (black 
wder) we waa 


po ae .45 kilogs. (.99 Ib.) 
Muzzle velocity 260 m. 


is . (853 ft.) 
Firing pressure . 990 kilogs. (5.8 tons per 


sq. in.) 

The breech mechanism consists of the breech- 
piece, the obturator, and the striker. 

The breech-block is made with an interrupted 
screw, having three threaded parts and three in- 
terruptions ; it is carried by a hinged cover. The 
obturation consists of a plastic ring placed between 
the movable head of the breech-block and the front 
end of the breech-screw. The gun is fired bya 
percussion bolt, the striker acting only when the 
breech is completely closed, so that danger of pre- 
mature fire is entirely done away with. he 
breech is opened or closed by means of a lever 
fitted with a cam ; when the gun is ready for firing 
the cam enters a mortice so as to prevent all acci- 
dental opening of the breech-piece. The mounting 
consists of a bolster, a traversing platform, and a 
gun-carrying frame. The bolster carries the roller 
path, and is fixed to the ship’s deck. The travers- 
ing platform is fitted to the bolster, and rests on 
the roller path. The frame consists of two cheeks 
which carry the gun and pivot round a centre on 
the platform ; on these cheeks are fixed the recoil 
brake and the cylinder-rod for replacing the gun in 
position. 

The gun is elevated by means of a handwheel, 
the movement of which raises and lowers the car- 
riage. The training of the gun is effected by means 
of a lever, by raising which the action of the brake 
friction slide on the edge of the bolster is momen- 
tarily stopped. The gunner can then move this 
lever in the direction in which he wants to train 
the gun. The hydraulic brake consists of a cylin- 
der, with piston and spring recuperator. When 
the gun recoils, the frame in pivoting round its 
centre displaces the piston in the cylinder, and 
causes compression of the springs. When the 
recoil is spent the springs relax and relay the gun. 
The liquid in the brake cylinder flows slowly 
through small openings in the piston, and mode- 
rates the speed at which the gun is automatically 
relaid. 


10-CENTIMETRE (3.937-IN.) Gun. Type 1892. 
(Fias. 431 anp 432, Pace 376.) 


Guns of this type have been supplied to the 
Haytian Government for arming the gunboats 
Petion and Capois la Mort. 


Weight of gun. . 1430 kilogs. (3146 Ib.) 
a mounting coe LO 5g CD 
i shield... 1 See = Glee) 


projectile (armour 


iercing shell)... ... «. Ce 
eight of charge (prismatic 
brown powder) ees +3. ABTS 


Muzzle velocity. ... :.. 520m.” —_(1705 ft.) 
Angles of elevation ... 25 deg. — 10 deg. 


The breech-block of this gun is cylindrical, with 
three threaded sectors ; it is worked by means of 
a lever, the head of which acts as a cam and pre- 
vents any accidental opening of the breech-piece 
after the charge is inserted. The breech-block is 
carried by a bracket, that turns round a vertical 
bolt attached to the back of the gun. 

Obturation is insured by a plastic ring placed 
between the front end of the screw and the movable 
head. 

The gun is fired by means of a percussion bolt 
that moves between two slides on opening the 
breech, thus immediately closing the vent. The 
percussion tube can only be inserted and the 
trigger worked when the breech is completely 
closed. 

The central pivot mounting consists of three 
main parts—the bolster, the slide, and the gun- 
carriage. The bolster is fixed to the deck, and is 
fitted with a roller path and central pivot ; the 
slide rests on the roller path, and consists of two 
cheeks provided with cross-stays ; it comprises also 
a plate disc into which is fitted the bolster pivot ; 
the gun-carriage is made movable in the inclined 
planes of the slide, and is fitted with the trunnion 
plate, the front stay carrying the pivots of the 
recoil piston-rod crosshead. 

For elevating, a handwheel is provided, which 
works a toothed sector fixed to the gun by means 
of a helicoidal screw and pinion. 

The gun is trained by means of a pinion gearing 
in the toothed ring that surrounds the bolster. 
The pinion itself is worked by a helicoidal wheel 
upon which acts a plate chain set in motion by a 
crank. 





The recoil cylinder placed between the cheeks of 
the slide, is fixed; the piston is worked by the 
action of the recoil, and the liquid in the cylinder 
aman through lateral ports and an annular space 

etween the edges of the piston and central rod. 
The sections of this rod are made to vary, so as to 
maintain a practically uniform pressure in the 
cylinder. Buffers regulate the travel of the gun- 
carriage during its automatic return. 


12-CenTIMETRE (4.724-IN.) Gun. Type 1885. 
(Fic, 433, Pace 376.) 
Guns of this type have been supplied to the 
Haytian Government for armament of the despatch 
boat Toussaint Louverture. 


Weight of gun... ... 2000 kilogs. (4400 Ib.) 
Weight of mounting siser 1 ties CFEC gD 
Pe projectile(armour 

piercing shell)... at Sy, | G62) 
Weight of charge (black 

powder) ... xu) $i : sn i eT o>) 
Muzzle velocity 565 m. (1853 ft.) 
Pressure 2400 kilogs. 

(15.24 tons per sq. in.) 

Angles of elevation ... 28 deg.—10 deg. 


The breech-block is cylindrical with interrupted 
screw threads, and slides to and fro in guides at 
the rear of the gun. The opening and closing 
mechanism is operated by a lever and cam, and a 
safety device prevents accidental opening of the 
breech. A plastic obturator is placed between the 
front end of the breech-block and the movable 
head. The firing mechanism comprises a percus- 
sion bolt, the striker of which can only act on the 
percussion tube when the breech is completely 
closed. 

The mounting of this gun consists of three main 
parts, the bolster, the slide, and the gun-carriage 
proper. On the bolster are attached the rolier 
path and the central pivot, around which the slide 
turns, on conical rollers. The carriage is fitted 
with recoil cylinders and elevating gear, and it 
rests on the inclined slides of the frame, guide- 
blocks being introduced as indicated in the illus- 
tration. 

A pinion gearing with the toothed sector fixed to 
the gun, regulates the elevating movement ; this 
pinion is worked by a helicoidal screw from a hand- 
wheel. The gun is trained by means of a pinion 
and toothed ring attached to the bolster, the pinion 
being actuated by a handwheel, a system of gearing, 
and a chain and helicoidal screw. 

The hydraulic recoil cylinders, which form part 
of the gun-carriage, are provided with rods fixed to 
the front of the slide. They are in communication 
with each other by means of two pipes. 


12-CENTIMETRE (4.724-In.) Gun. Type 1890. 
(Fics. 435 anp 436, Pace 377.) 

Guns of this type have been delivered to the 
Mexican Government for the armament of the 
training ship Zaragoza; they have included two 
series, of different lengths, as shown below : 


26 Calibres 43 Calibres 


Long. Long. 
Weight of gun ... 2888 kilogs. 3428 kilogs. 
? " (6353 lb.) _ (7541 Ib.) 


... 2290 kilogs. 2290 kilogs, 


ms mounting 
(5038 lb.) (5038 1b.) 


ae shield ... 625 kilogs, 625 kilogs. 
(1375 lb.) (1875 1b.) 
3» projectile(armour ; : 
piercing shell)... . 21kilogs. 21 kilogs. 
_ (46.2 1b.) (46.2 Ib.) 
Weight of charge (prismatic , ; 
brown powder) . .. 12kilogs. 12 kilogs. 
(26.4 1b.) (26.4 Ib.) 
Pressure ... 2400 kilogs. 2400 kilogs. 
(15.24 tons per sq. in.) 
Muzzle velocity 660 m. 710 m. 
(2165 ft.) (2329 ft.) 
Angles of elevation ... ... 25 deg. 22 deg. 
— 8 deg. — 8 deg. 


The breech mechanism is the same for both guns; 
it consists of the breech-block with interrupted 
screw, carried by a slide bracket with pivots 
on a vertical hinge at the back of the gun. The 
block is operated by a lever provided with a cam 
that enters a mortice only when the breech is com- 
pletely closed, thus acting as a safety block. This 
cam serves also, in case of need, to disengage the 
obturator from the walls of the gun chamber, 
when the lever is brought down after having dis- 
engaged the threads of the breech-screw. ‘ 

The obturator consists of a gestae 2 plastic 
disc placed between the movable ring and the front 
end of the breech-screw. A bolt contains the 
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firing device, which works by percussion. The vent 
remains closed as long as the breech is not locked, 
thus preventing premature firing as the percussion 
tube cannot be placed in the vent until the closing 
of the breech is complete. The striker is worked 
by a trigger and a line. 

The central pivot mounting consists of a circular 
bolster fixed to the deck, on the top part of which 
is the roller path ; a slide formed of two brackets 
is connected by cross-stays, and forms a central 
platform that surrounds the pivot and bolster ; the 
gun-carriage proper consists of the usual slides and 
two recoil cylinders that communicate with each 
other through a pipe and slide on the brackets. 

To elevate the gun, a differential device, worked 
by a handwheel, is provided ; it acts through a 
friction cone on a pinion that gears in a toothed 
sector fitted to the left of the gun. The gun is 
trained by another handwheel and a pinion which 
gears in a circular rack fitted to the bolster. 

The recoil cylinders are of the Schneider-Canet 
type, with central counter-rods. Both the pistons 
and rods remain fixed during recoil. Each piston 
is provided with valves that remain open only 
under the action of the recoil on the liquid con- 
tained in the cylinders. Automatic return of the 
gun takes place with reduced speed in order to 
reduce shocks. 


138.6-MiLuimetre (5.456-In.) Gun on Mvzzze- 

Pivotinc Mountinu. (Fic. 434, Pace 376.) 

Guns of this type have been supplied to the 
French Navy. 

Weight of gun _ 
is mounting 
es projectile bes an, | 
” charge (prismatic 
brown powder) a | Ree 
Muzzle velocity... 590 m. (1935 ft.) 
Angles of elevation... 28 deg. —12 deg. 

The breech-screw is cylindrical with interrupted 
thread, and slides in a bracket which turns round 
a vertical hinge ; it is worked by a jointed lever. 
A plastic obturator is placed between the bulb of 
the movable head and the front end of the screw. 
The striker can only act when the breech is com- 
pletely closed. 

The mounting consists of the bolster, the slide, 
and the carriage. To the bolster are connected 
the muzzle pivot, and concentric roller paths bolted 
to the deck. The inclined slide is formed of two 
parallel guide beams carried on conical rollers, 
which run on the roller paths. The gun-carriage 
proper rests, through cylindrical rollers, on the 
inclined girders of the slide. Under these is placed 
the hydraulic recoil cylinder that checks the recoil 
of the system. 

A pinion with helical gearing that works on a 
toothed sector, fitted to the gun, serves for obtain- 
ing the required elevation, while the gun is trained 
by a handwheel and toothed gearing which acts on 
a circular rack fitted to the bolster. The recoil 
cylinder is on the hydraulic system, with constant 
volume and loaded valves. The force of the recoil 
is utilised to bring the gun back into battery. 


. 3250 kilogs. (7150 lb.) 
2870 = ,, += (6814 ,, ) 
66 ,, ) 


) 


14-CeNTIMETRE (5.511-IN.) Gun on CENTRAL 
Prvorrne Mounting. (Fics. 437 anv 438, Pace 377.) 

Guns of this type have been supplied to the 
Spanish Navy : 


Weight of gun — kilogs. (9240 1b.) 


ie mounting ois SED” 95 oo? 
. shield aye. ,, - 44181.,,) 
” projectile ° 40 ” ( 88 ” ) 
ne charge (prismatic 
brown powder) ‘es a» fat. > 
Muzzle velocity 630 m. (2066 ft.) 


Angles of elevation ... 25 deg. — 10 deg. 


The breech-closing mechanism is essentially 
similar in its various parts to that of guns already 
described, and the systems of obturation and firing 
are also similar. 

The mounting consists of a bolster fixed to the 
deck and the usual roller psith ; an inclined slide, 
formed of two brackets bolted on a circular plat- 
form, rests on the bolster, conical rollers being inter- 
posed and clips preventing the slides from being 
displaced. The gun-carriage with two brake cy- 
linders runs freely under the action of recoil on 
two sets of cylindrical rollers up the two inclined 
planes of the slide. 

For elevating the gun, a handwheel operates a 
pinion that gears into a toothed sector fitted to the 
gun. For training, another handwheel is provided 
that works a pinion acting on a circular rack 
around the bolster. 





The recoil cylinder is hydraulic with constant 
volume ; the piston-rods are fixed to the front of 
the slide, and are supported at the back by angle- 
shaped standards. When the recoil has ceased, 
the gun returns automatically into position by its 
own weight. 








GREAT CENTRAL RAILWAY. 
(Continued from page 341.) 

Havine completed our series of illustrations and 
the description of the passenger station at the 
London terminus, we turn now to the provision 
made for goods and minerals at Marylebone, and 
it may be said at the outset that the present 
arrangements suggest that the company anticipate a 
much more extensive traffic in these departments 
than in passengers, while the engineering features 
are _ as interesting, and in some respects more 
novel. 

The extent of the goods station will be 
appreciated when it is stated that the area of 
ground embraced in the various departments is 36 
acres, and the length of railway in sidings, ware- 
house, dépéts, &c., exceeds 10 miles. This is not 
after all surprising, for the ratio of goods receipts 
to the total revenue of the Great Central is only 
a trifle less than three-fourths, and their later 
returns show that they have dealt with minerals 
and with goods which have brought a revenue of 
902,6641. per annum. Much of this traftic, as we 
have already explained, was for transit to London 
and the south, and the company have now laid 
themselves out not only for retaining, but for con- 
siderably developing this traffic, while at the same 
time offering substantial inducements in the way 
of comforts to passengers. 

Within the area of 36 acres given over for deal- 
ing with goods and mineral traffic, there are the 
following departments: A three-storey building, 
admirably arranged for the management and 
clerical staff; a goods warehouse with a total floor 
area of 114 acres, surrounded by a yard with a 
light roof; an open yard for goods not likely 
to be affected by weather, supplied by an electric 
goliath crane to lift 25 tons and several jib cranes ; 
an extensive coal yard; a wharf arranged for the 
transhipment of goods to and from barges on the 
Regent's Canal, with an interesting umbrella roof, 
and a 30-ton hydraulic gantry crane; and close 
by a well-equipped hydraulic and electric power 
station. 

These departments are situated on the east 
side of Grove-road and west of the passenger 
lines, and are bounded on the south by the new 
Rossmore-road—from which and from Grove-road 
access is provided—while they stretch northwards 
to the canal. On the east side of the passenger 
station again there are the special sidings for the 
milk and fish traffic, with a carriage shed, oil gas 
works, and other accessories. These several 
departments we shall describe pretty much in 
the order mentioned. A glance at the general 
plan on page 168 ante will show their relative 
positions. 

The goods offices are conveniently situated, and ex- 
tend 226 ft. along Grove-road and 176 ft. up Ross- 
more road, the plan being in the form of an L, the 
vertical line forming the north wing along Grove- 
road, and the horizontal the eastern portion. The 
entrance to the goods yard is constructed at the 
angle of the building : the advantage of this arrange- 
ment is self-evident. It is very ample, too, the 
width being 40 ft. and the headroom 17-ft., the first 
floor being continued over the gateway, as willbe 
described later. From this entrance also direct 
access is provided to the basement of the goods 
warehouse, which occupies a central position to the 
east of the offices. 

The basement just mentioned has an exten- 
sive area, exceeding that of Trafalgar - square, 
within the balustrade, and the provision of an en- 
trance to this floor involved an interesting problem, 
which has been admirably solved. From the Grove- 
road gateway, and immediately within the front 
wall of the goods yard, there extends to the east- 
wards a decline on a gradient of 1 in 28 right into 
the basement. This ramp takes the place of part of 
the ground floor of the building, the upper floors 
being carried on girders, while in the front wall 
of the building and in the boundary wall beyond, 
light and ventilation is provided. The great width 


of the entrance, and the fact that it is at an angle 
to the line of the main building and of this inclined 
access, makes it easy for vehicles to curve inwards 





to this passage. The nett width of the incline is 
27 ft., while the building is 50 ft. deep, so that 
there are various offices between the incline and 
the back wall of the building. That nearest the 
entrance is a weigh-office with a large weigh- 
bridge on the incline to the basement of the ware- 
house on the one side, and another on the other 
side for vehicles passing direct to the goods yard 
i It is needless to state that both weigh- 

ridges are for the largest class of vehicles. They 
were supplied by Messrs. Pooley and Sons, of 
Manchester. 

A large archway in the building was considered 
the most suitable form for the entrance. The 
height from the ground level to the soffit is 38 ft. 
The upper part is utilised as part of the accounts 
office, but the entrance has still a clear head- 
way of 17 ft. On either side are massive piers 
7 ft. 6 in. wide with semicircular face, deve- 
loping into hexagons above the first-floor girders. 
These girders, 4 ft. 6 in. deep, of the webplate type, 
carry the cross walls as well as the floor joists over 
the entrance, and several of these form the floor 
over the inclined way to the basement. The front 
of the arch above the first-floor girders is neatly 
framed and utilised as windows for the offices 
situated on this part of the first floor. 

A somewhat novel feature is the way this en- 
trance is closed. The difficulties in the way of 
swing or rolling gates with 40-ft. width need 
only be indicated. A satisfactory solution was 
found in the adoption of a curvilinear steel lath 
revolving shutter divided into two widths with a 
movable pilaster in the middle, so that the whole 
of the opening is clear for traffic. Another matter 
of minor importance, but of some interest, is that 
instead of a wicket in the gate for use when the 
latter is closed, an independent entrance in the 
wall has been made close to the watchman’s 
‘* box,” which is incorporated in the main pillars 
supporting the girders at the entrance. 

Besides the basement for stores, &c., there are 
three floors over the greater part of the building, 
the ground floor having a height of ceiling of 19 ft., 
and the first floor 20 ft. But in the central part, 
for the accounts department, there is no second 
floor, the height being about 30 ft. This depart- 
ment has an area of 8000 square feet, and in- 
cludes the part over the entrance. The shipping 
department has a width of 54 ft. by 50 ft., and 
the delivery department about the same. The only 
other office which need be mentioned is the cart- 
ing department, and the mess-rooms for inside and 
outside employés, with complete culinary establish- 
ment. The cloak-rooms, lavatories, &c., for each 
floor are in a separate wing projecting out from, 
and connected by, covered es with the back 
of the building. In the basement there are installed 
heating and ventilating appliances for use in con- 
nection with hot-water pipes, &c. 

As a continuation of the goods offices eastward 
along Rossmore-road, there is a fine boundary wall 
extending to the bridge carrying the road over the 
passenger lines. This wall is 38ft. in height and 
is built of red and blue brick. At the eastern end 
there is a double entrance to the covered goods 
yard, each opening being 31 ft. in width by 
18 ft. 9 in. in height, provided, as in the case of 
the gate through the goods office to the open yard, 
with revolving shutters. These shutters were sup- 
plied by Messrs. Francis and Co., of Gray’s Inn- 
road, so were also:those to the 40-ft. entrance pre- 
viously described. The jambs of these gateways 
are formed of massive cast-iron pillars, which serve 
the double purpése of protecting the brick wall 
from abrasion by the carts, and of supporting the 
girder carrying the wall above. These are shown 
to the right of the elevation on our two-page plate 
this week (Fig. 183). P : 

The boundary wall is 2 ft. 3 in. thick toa height 
of 5 ft. above the road level, and then it is panelled 
out. The wall is pierced with large openings for 
lighting and ventilating the decline into the base- 
ment, and the a part is built in the form of a 
series of gable ends to conform to the ga of 
the roof over the goods yard within. This wall is 
shown on the plan on page 380, which shows part 
of the basement floor and part of the ground floor 
(Figs. 174 and 175). ‘The basement covers the area 
not only of the immense warehouse, but extends 
form of a series of arches under the 


also in the : 
south end of the goods yard, as shown in the sec- 
tions, Figs. 178 and 179, on page 380 These 


arches provide a serviceable system of vaults, well 
ventilated by 6-ft. wide openings on the walls 
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neal 
of the incline to the basement. Their dryness, 
too, is doubly assured by the arching and the roof 
over the yard above. As shown on the plan, they 
are so arranged that they can be divided off into 
groups of various size or be isolated. They would 
form admirable bond stores. 

The paving of the entire basement floor above 
described is of granite sets laid on concrete, 
the foundations for the ninety columns for the 
warehouse being also of concrete. These foun- 
dations, columns, &c., of the warehouse we hope 
to illustrate in detail in next week’s issue. Mean- 
while it may be said that several lines of rails run 
along the basement longitudinally, and are con- 
nected by a transverse road with turntables at the 

ints of intersection. As shown on the plan, two 
90-ton hydraulic hoists are provided at the northern 
corners for raising and lowering fully-laden trucks 
from and to the level of the goods yard. 

Leaving for the moment the goods warehouse, we 
may note that the area immediately adjoining the 
west side of it is enclosed so as to provide shelter 
for dealing with empties, &c. The covered area is 
partly shown on the plan, the total — roofed in 
extending to 96,370 square feet. The design has 
been worked out so as to secure the maximum 
advantage from the duplication of parts. The 
columns, of rolled joist section, 10 in. by 8 in. 
weighing 70 lb. per foot, are placed as nearly as 
possible at uniform distances, so that the girders 
carrying the roof principals may be of the same 
design throughout. 3 

The roof principals are of the uniform span 
of 36 ft. 11 in. This roof is shown on several 
of the sections of the main warehouse on our 
two-page plate. There is no roof to the north, 
where the lines enter the warehouse ; but along 
the west side there run two bays of a total 
length of 549 ft. 9 in., each with principals of 
36 ft. 1lin. span. On the east side, owing to 
the form of the boundary, part of the length of 
419 ft. is covered with three spans, and part with 
two spans. These bays run parallel with the length 
of the main building, as shown on the plan. On 
the south side, where the space covered by the roof 
is triangular, there are, including the two west 
bays, ten spans, as shown on the south elevation 
on the two-page plate (Fig. 183). 

In the details of this roof, economy has been 
carefully studied. The girders carrying the prin- 
cipals are of the lattice type, of single triangula- 
tion, having a uniform depth of 5 ft., divided into 
panels of 6 ft. The span is slightly variable, but 
60 ft. was the basis worked upon, and the variations 
are principally due to the triangular area at the 
south end. The girders are attached to the columns, 
which are inserted in cast-iron bases, protected by 
large cast-iron ‘‘ bumpers” for warding off the 
blows of the heavy drays. The principals are con- 
structed of the mosi ordinary and easily-obtained 
sections, and simplicity is the chief feature of the 
design. Each truss is of few parts, and the junc- 
tions are made with plates and rivets ; all welding 
and adjustment has been avoided. About half of the 
roof is covered with slates on 1}-in. boarding, the 
remainder being glazed. Ample provision is made 
in the gutters and down pipes for carrying off the 
surface water. Where they abut on walls, the prin- 
cipals and girders rest on stone corbels built in the 
wall. The roof, it may also be explained, covers 
in that part of the incline from the basement, which 
extends beyond the goods offices. 

We may add that the total weight of metal in the 
roof over the goods yard, including columns, gir- 
ders, and principal column bases, bumpers, c., is 
733 tons, equivalent to 17 Ib. ver square fcot of 
area covered. 

The goods warehouse itself is 384 ft. long by 
255 ft. wide, the total height being 72 ft. from 
ground level. Including the basement, there are 
five floors. The offices are at the south end, on the 
ground floor, as shown on the plan. The arrange- 
ment of the plan is the outcome of the experience 
of many brains. All points connected with the 
working and maintenance of the building are 
the result of the suggestions of those officials 
of the company whose chief business it is to con- 
duct these operations. It will be seen by refer- 
ence to the plan of the ground floor, one-half 
of which is given on page 380, that the busi- 
ness of the warehouse is conducted on the prin- 
ciple of having two divisions, one for inwards 
and the other for outwards traffic. The half of the 
plan not given, it should be stated, is symmetrical 
with that shown in Fig. 175. Each division, it will, 


therefore, be understood, is provided with three 
lines for access to the interior ; two of these are for 
dealing with the full wagons, whilst the middle road 
is for empties. On each side of the triple set of 
lines is a platform raised above the rails to a 
level coincident with the floors of the trucks. 
These platforms extend through the entire length 
of the warehouse, and are 20 ft. in width. On 
the far side of each platform are the cart-ways. 
By means of cranes placed at convenient in- 
tervals down the centre of the platforms, and 
whose radii are shown on the plan, goods can be 
lifted readily and directly from the trucks and 
placed into the carts or vice versd. The triple set 
of railway lines are provided with three traversers, 
one in the centre and one at each end of the ware- 
house. No engines being allowed within the walls 
of the warehouse, the wagons are moved about by 
means of hydraulic capstans and snatch-heads. 
When a wagon has been discharged or loaded, as 
the case may be, it is moved along by means of 
capstans to the nearest traverser and then con- 
veyed to the centre railway line on which it passes 
to the sidings outside the warehouse where the 
trains are made up. The traversers are worked 
independently by hydraulic power. 

If goods are required to be raised to the upper 
floor within the warehouse they are dealt with in 
a different manner. There are wells in the three 
upper floors—twelve in all, each 43 ft. long by 24 ft. 
wide, serving the double purpose of providing 
light and ventilation, and for the lifting or lower- 
ing of goods to or from any of the floors by cranes 
placed on the top floor at each well. The distri- 
bution of these wells over the area of the building 
greatly minimises the handling of the goods. 
There are ranged along the east and west sides of 
the building external hoists—twelve in all. These 
are served by railways which run directly under- 
neath them and alongside the outer walls of the 
building. 

As regards the basement traftic, there are, as pre- 
viously mentioned, two wagon hoists situated at 
the northern corners of the warehouse, so that full 
trucks can be bodily raised or lowered between the 
level of the basement and the ground floor. The 
cart traffic is accommodated, as already described, 
by a commodious and easy incline at the southern 
end. There are also in the basement numerous 
turntables and hydraulic capstans for the move- 
ment of the wagons to any desired position. 

While the outer walls are of brick the in- 
terior is of steel columns and girders with Hob- 
son’s steel arched flooring, on the ground floor, 
which carries the railway wagons and carts. The 
three upper floors are laid with timber joists and 
planks and steel girders. The general appearance 
will be understood by reference to the sections 
and elevations on the two-page plate. A general 
view, prepared from a photograph of the ware- 
house, taken during construction, is given on page 
381. We defer our detailed description of the 
structural details, remarking only that the two 
towers shown are in connection with the Grinnell 
water-sprinkler system of fire protection. 


(To be continued.) 








WORKMEN’S COMPENSATION CASES. 

On March 6 it was decided in the case of Hall v. Snow- 
don, Hubbard, and Co., that security for costs may be 
demanded by the respondents when appeals are prose- 
cuted by plaintiffs in cases arising under the Act. In 
this case the applicant was a lad thirteen years of age, 
who sought compensation for the death of his father. 
The question came before the learned Judge of the 
Bloomsbury County Court sitting as arbitrator, and he 
held that the man was not so employed by the respon- 
dents when he met with his death as to be entitled to the 
benefit of the Act. He found that the accident occurred 
on a wharf on which no machinery of any kind was used, 
and though the unfortunate man was working at the 
time for the respondents, he was not a workman in their 
employ within the meaning of that term as defined by the 
Act. The defendant company applied for security to be 
ordered for the costs of the applicant’s appeal. 

In the course of his judgment Lord Justice A. L. 
Smith, said: We think this gy should be 
allowed. It is admitted that neither the boy nor his 
next friend have any means by which to pay the em- 
ployers’ costs in the event of the appeal failing. On that 
state of facts we have alone to decide whether the re- 
spondents are entitled to ask for security. Unless there 
is something in the Act which prevents the ordinary 
rule applying, the answer must be that the application 
be allowed. A right of appeal on questions of law is 

iven from the award of an arbitrator, or the County 
Gourt Judge sitting as arbitrator; not as in other cases 
heard in the County Court, to the Divisional Court, but 





direct to the Court of Appeal, and such appeals are to be 


heard as any other appeals to this Court, for the Act pre- 


scribes no special mode of procedure, Applying this 


rule, it follows that security must be given. desire to 
say that in every case of the same character that comes 
before us, security for cost will in future be ordered. If, 
however, the appellant can then obtain leave to appeal 
in formé pauperis he is free todo so. By such a course 
he will get the opinion of counsel, and it the counsel to 
whom his case is submitted thinks that there is reasonable 
chance of success, the appeal will come on in the ordinary 
way. We think in this instance there must be an order 
for 15/., and if the boy can get an order to proceed in 
formd pauperis, he may come to this Court without 
security. 

The case of M‘Nicol v. Spiers, which was referred to in 
ENGINEERING of January 14, 1899, has now reached the 
Court of Session, and the leading opinion which was de- 
livered by Lord M‘Laren, has an important bearing upon 
the interpretation of the expression ‘serious and wilful 
misconduct.” It will be remembered that the accident 
arose owing to a breach by the injured man of Rule 95 of 
the special rules under the Coal Mines ~~. Act, 
which reads, ‘‘If a shot has been lighted and does not ex- 
plode, no person shall enter the place where it was lighted 
until 30 minutes shall have elapsed.” The questions for 
the opinion of the Court of Session were: 1. Was the 
injury to the respondent caused by an “accident arising 
out of, and in the course of theemployment?” 2. Onthe 
facts — as to the publication of the special rules, was 
the sheriff substitute justified in holding that the re- 
spondent’s injuries were not attributable to such “serious 
and wilful misconduct” as is contemplated by the Act, in 
returning to the shot within 30 minutes ? 

In delivering his opinion, Lord M‘Laren, in referring 
to the first of the two questions, said: On the facts of 
the present cast it is clear that when the respondent went 
to examine the shot-hole he had no motive or purpose 
other than that of attending to his master’s business. It 
may be granted that he ought not to have proceeded to 
examine the shot-hole after so short an interval as six 
minutes ; yet, as it results from the statement of facts in 
the case that the responaent did not know the rule, and 
that he acted according to the best of his judgment in the 
matter, it appears to me that the accident was one arising 
out of the employment which the respondent was exer- 
cising, not, perhaps, in the — way, but according to 
his own understanding and belief as to the nature of his 
duties . . . I think he must be held to have been in the 
course of his employment, and, if so, the accident certainly 
arose out of the work upon which he wasengaged. Coming 
to the second question, I consider that the respondent com- 
mitted a breach of this contract in going to examine the 
shot hole only six minutes after the fuze had failed to 
take effect, because he ought to have known the rule, and 
his omission to inform himself in a matter affecting his 
own safety, and possibly the safety of other workmen, 
was, in a sense, misconduct. But in my judgment it was 
not serious and wilful misconduct, because it is consistent 
with all the facts stated in the case, that he believed it 
was left to his own judgment asa miner to determine how 
long it was necessary to wait before examining the shot- 
hole. In this connection I am dis to give weight to 
the finding that the rule in question was not generally 
observed in the mine, and that it was the practice of the 
miners to return to a shot when, in their opinion, it was 
safe. This general neglect suggests the absence of proper 
supervision. In any view, the respondent was not put on 
his inquiry as to the existence of a definite rule, and if he 
only followed the practice which he found existing in 
the establishment, his fault would not, even by a strict 
disciplinarian, be classed as serious and wilful misconduct. 
Compensation must be allowed in this case. 





On February 16 his Honour, Judge Owen, sitting at 
the Newport County Court, delivered an important 
judgment in the case of Holmes v. Mackay and Davies. 

The applicant was the widow of a workman named 
Holmes, who was killed by an accident on November 12, 
1898, on the Great Western Railway between Newport 
and Cardiff. The respondents were contractors engaged 
in widening the railway. The deceased was a ganger in 
their employment, earning wages at the rate of 17. 12s. 4d. 
a week, e lived in Newport, and when going to work 
in the early morning was walking along the main line, 
when the engine of a train travelling on that line, coming 
up behind, knocked him down and killed him, The time 
of the accident was 6.53 a.m, (Greenwich). It appeared 
that there were two gates by which he might have got 
upon the line, but he had instructions from the foreman 
to use what was known as the Waterloo gate, and in the 
absence of any evidence upon the point it was assumed 
that the deceased did in fact use this gate upon 
the day in question. The respondents denied their 
liability on the ground that the accident did. not arise 
out of and in the course of the employment. In deliver- 
ing judgment in favour of the plaintiff, his Honour said : 
It seems to me that the question whether an accident 
arises out of and in the course of a workman’s employ- 
ment is a question of fact in each case. I also think that 
if Holmes nm his day’s work when he got upon 
the line, the accident by which he was killed both arose 
out of and was in the course of his nego The 
principles —_ to this case are, I think, laid down 
in the case of Brydon v, Stewart (2 Macq. H.L., Cas, 30), 
a Scotch case decided by the House of Lords in 1835. 
There a miner coming up the shaft during his day’s work 
was killed by a stone falling upon him, and his represen- 
tative was held entitled to damages from his employer, 
although the jury had found that the man had no proper 
cause for leaving his work. The Lord Chancellor (Lord 
Cranworth) said that though he quite — the sugges- 
tion that a master is by the law of England respon- 





sible only whilst the servant is engaged’ upon his 
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employment, yet ‘“‘we must take a great latitude 
in the construction of what is ‘being engaged in his 
ug i ” [His Honour also referred to Tunney v. 
The Midland Railway (L.R. 1 C.P. 291), where a work- 
man, entitled to travel by train to his work, was held 
entitled to damages for injuries sustained, on the ground 
that he was in the employment of the company at the 
time.] I think the deceased began his day’s work as soon 
as he got upon the railway for the purpose of going to his 
work, The respondents contended that there was not 
any evidence that Holmes did on this day get on the line 
at the proper gate; he may have done so at the Maesglas 
gate, but it is for them to show that he did in fact go by 
the wrong way suggested. I therefore order the respon- 
dents to pay the sum of 250/. 18s., three-sixths to the 
widow, two-sixths to the daughter, and one-sixth to the 
son, : 





WorkMEn’s COMPENSATION.—WHO ARE ‘‘ DEPENDENTS ?” 

In Simmons v», White Brothers, Limited, which was 
heard in the Court of Appeal on March 11, a meaning 
was put upon the word ‘‘ dependents,” as used in the 
Act. The learned County Court Judge had held that 
the father and mother of a boy who was killed while 
-shunting trucks in the course of his employment were 
“dependents,” wholly or partly, of the lad, and as such 
entitled to claim compensation. 

Mr. Leonard, who argued the case on behalf of the 
masters, said that the word was defined in the Fatal 
Accidents Act, 1846. There was no question that the 
father and mother were within the definition, the 
whole question being whether he was right in holding 
that they were “‘wholly, or in part, dependent” on the 
earnings of the boy. In the present instance the deceased 

ad been employed for five weeks at the rate of 17s. a 
week. Of this amount he was allowed to keep part by 
way of pocket-money, the remainder being paid into the 
house fund. The father is a man in the full vigour of 
life, some thirty-four years of age, and earning 24s. a week. 
A person seeking redress must show that by the death of 
the contributor to his means he was thereby deprived of 
some necessary of life. 

[A. L. Smith, L J.: The County Court Judge found 
that the parents were so far dependent on the boy’s con- 
tributions to the home fund that there was a loss caused 
to them by his death. Your case is that unless they were 
Pape they could make no claim ?] 

Mr. Leonard ; I do not need to go as far as that, but I 
submit that this finding does not support a claim of a 
dependent under the Act. The Judge must find more 
than the loss of a luxury. 

(Collins, L J.: What section gives the representatives 
a right to sue 7] 

The right is given nowhere in the Act. It is curious 
that the right is assumed throughout the whole of the 

ct. The respondents were not called upon to argue. 
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In the course of his judgment, A. L. Smith, L.J., said: 
In this case there was a finding of fact by the County 
Court Judge. He held on the evidence, that the appli- 
cants had sustained loss by reason of the boy’s death 
while engaged in work that entitled him to the benefit of 
the Act. It is not our duty to decide whether that 
finding of fact was one that we would have come to so 
long as there is some evidence before us that could 
support it. The — must be dismissed. 

In the course of his judgment Lord Justice Collins 
quoted the following passage from ‘‘ Accidents to Work- 
men,” by Minton Sunhouse and Emery, page 156: 

‘*By the expression ‘wholly or in part dependent’ a 
wide latitude is given to the arbitrator. It would be 
hopeless to attempt to lay down any rule of guidance, 
because every case would probably differ in some material 
circumstance from almost every other. Dependent pro- 
bably means dependent for the ordinary necessaries of 
life for a person of that class and position in life. Thus 
the financial and social position of the recipient of com- 
pensation would have to be taken into account. That 
which would make one person dependent upon another 
would in another case merely cause the one to receive 
benefit from the other. Each case must stand upon its 
own merits, and be decided as a question of fact by the 
arbitrator.” 

Romer, L, J., having concurred, the appeal was dis- 
missed. 


In the case of Wood vv. W. Walsh and Sons, which 
was heard in the Court of Appeal on March 18, a ques- 
tion arose as to whether the Act applies to painters 
engaged in painting the outside of a house by means of 
ladders, or, in other words, whether the term ‘‘scaf- 
folding,” as used in the Act, includes a ‘‘ladder.” The 
claim was originally made by the widow of a workman 
who was killed while in the employment of Messrs. Walsh 
and Sons, who were painters and decorators at’ Leeds. 
At the time of the accident the deceased was engaged 
with several other men in cleaning and painting the out- 
side of a house over 80 ft. high. The work was bein 
done by means of five or six long ladders, and consis 
of removing the paint and blisters, and making good the 
woodwork with putty and the stonework with plaster. 
Nothing was being done to the building except the pre- 
paration for painting and the actual painting. At the 
time of the accident the deceased was standing on one of 
these ladders, when the rung of the ladder broke, and he 
fell to the ground and was killed. It appeared that 
the claim for compensation was referred to a barrister 
as arbitrator under Clause 2, Schedule II., of the Act, 
who held that (i.) the building was not being ‘ repaired” 
within the meaning of section 7, sub-section 1, and (ii.) 
that neither the ladders nor the arrangement of the plank 
resting on the ladder and the windowsill, were scaffold- 
ing within the meaning of that section. He, therefore, 














made his award in favour of the a gy ao, but sub- 
mitted two questions of law for the decision of the 
County Court Judge. (a) Whether the building was 
being repaired within the meaning of the Act; (if 80, 
whether it was being repaired by means of a scaffolding. 
His Honour, Judge Greenhow, reversed the arbitrator on 
both these points and awarded damages to the plaintiff 
to the amount of an agreed sum of 237/, 18s. 

From this decision the employers appealed. By sec- 
tion 7, sub-section 1 of the Workmen’s Compensation 
Act the Act applies (inter aia) to a building over 30 ft. 
in height which is being constructed or repaired by means 
of a scaffolding. 

Mr, C. G, esi: who appeared with Mr. Clarke 
Hall for the appellants, contended that this was not a 
building which was being constructed or repaired by 
means of a scaffolding Repairs of a structural character 
came within the scope of the Act, not mere whitewashin 
or painting. Further, the arrangement of a ladder an 
plank could not be called a scaffolding, as if that were so 
the ladders used for whitewashing the ceiling of a room 
must also be included. If the rear part of the house was 
being repaired by a scaffold, and the front part being 

inted, those =——v in the front could not be said to 

using the scaffold. 

Mr. Robert Wallace, Q.C., and Mr. Horace Marshall, 
who appeared for the respondents, argued that ‘‘ paint- 
ing” was included in the term ‘‘repairing.” In this case 
the painting was done with a view to making good the 
wood and stonework, and keeping it from decay. Mere 
decorative painting might come under a different heading. 
Moreover, the word scaffolding, as used in the Act, in- 
cluded everything used outside a building for the pu 
of repairing it. Again, if a ladder was not scaffolding 
simpliciter, the combination of plank and ladder must 
obviously come within the term. A small platform 
hoisted up in front of the house by means of ropes and 
pulleys, which painters frequently used for painting out- 
side the house, would come within the term. The Court 
allowed the appeal. In the course of his judgment, A. 
L. Smith, L.J., said: The argument has frequently been 
pressed upon us, that if we decide one particular portion 
of the Act in a certain way, we shall thereby exclude 
large classes of workmen. We have only power to 
construe the Act. It is clear that every workman 
is not brought within the Act. [After stating the 
facts, his Lordship continued.] There can be no doubt 
that the Legislature, when this Act was passed, knew 
well what was conveyed by the terms “ladder” and 
“scaffolding.” There can also be no doubt that the 
terms Masia 5M and “‘repairing” are easy of inter- 

retation. In the present case I do not see any difficulty. 
3 this house ‘‘ being constructed or repaired by means of 
a scaffolding”? It clearly is not being constructed. Is it 
being repaired? The word “repaired” does not in my 


opinion include the mere painting of the house. The arbi- 
trator has found as a fact that nothing was being done to the 
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building except preparation for painting and actual paint- 
ing. If the islature had intended to include painting, 
plain language to that effect would have been used. On 
the contrary, they have used language which was plain 
and clear, ‘‘constructed, and repaired.” Next, was the 
ladder a scaffolding? Who in his senses would speak of 
repairs done by a ladder as repairs done by means of a 
scaffold? Here, again, if the islature had intended 
it would have said so, It was then said that the arrange- 
ment of the plank and ladder converted the thing into a 
scaffolding. That seems to me to be a question of fact, 
and the arbitrator has decided it. I am not going to 
attempt to define what is or what is not a scaffolding, 
as I can see that many questions of this kind are likely 


to arise. I am, therefore, of opinion that the workman] ©, p, Rose 


was not entitled to compensation. 
Lords Justices Collins and Romer concurred. 


NOTES FROM THE NORTH. 

Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Some 35,000 tons of pig iron 
were dealt in last Thursday forenoon, mostly at a substan- 
tial advance in prices. Scotch warrants experienced a 
further rise to 54s. 34d. per ton; and Cleveland iron ad- 
vanced 7d. per ton. In the afternoon about 30,000 tons 
changed hands, the tone being rather irregular, and Scotch 
warrants left off at 54s. 14d. per ton on the day, buyers. 
The settlement prices were: Scotch iron, 54s. 14d.; 
Cleveland, 47s. 44d.; Cumberland and Middlesbrough 
hematite iron, 57s. 104d. and 603. per ton. A big business 

was done on Friday, the dealing in the afternoon bein 

vigorous, especially in Scotch and in hematite iron, an 
rices met with a sharp advance—Scotch iron 3d., Cleve- 
fand 84d., and hematite iron 94d. per ton. There was 
brisk business at both meetings of the ‘‘ring,” and the 
closing settlement prices were 54s. 44d., 48s., 58s. 9d., and 
60s. per ton. The market for Scotch iron was excited on 
Monday forenoon. Rumours promulgated by the Statist 
as to the practical famine in American iron in the States 
gave asharp filip to prices, which closed strong. Some 
25,000 tons changed hands, and there were advances 
of 44d. to 74d. per ton. In the afternoon there was a 
sharp reaction on the absence of fresh buying. Scotch 
fell 3d. per ton, and Cleveland and hematite iron declined 
a per ton each, and the sales amounted to 10,000 tons. 
The settlement prices at the close were 54s. 74d., 48s. 14d., 
59s., and 60s. per ton. On Tuesday forenoon upwards of 
30,000 tons were dealt in. The tone was steady, and at 
the last Scotch iron showed a gain in prices of 2d. per 
ton; and in the afternoon 15,000 tons were sold, and 
Scotch lost the earlier gain. The closing settlement 





prices were 54s. 74d., 48s., 588. 104d., and 60s. 
per ton. At the forenoon meeting of the ring to- 
day some 12,000 tons of iron were dealt in. The tone 
was steady, and Scotch iron rose 4d. per ton. In the 


afternoon the market was strong, and 20,000 tons changed 
hands; there was a slight advance all round, and the 
settlement prices were 54s. 9d., 48s. 3d., 59s. 14d., and 
60s. per ton. The following are the current quotations 
for No. 1 makers’ iron: Clyde, 81s. 6d. per ton; Gart- 
sherrie, 52s.; Calder, 63s. 6d.; Summerlee, 65s. 6d. ; 
Coltness, 66s.—the foregoing all shipped at Gl Ww; 
Glengarnock (shipped at Ardrossan), 61s. 6d.; Shotts 
(ship at Leith), 64s. ; Carron (shi ped at Grange- 
mouth), 64s. per ton. The lullin fresh business with con- 
sumers continues, and more disposition has been shown on 
the part of sellers to meet buyers’ views when they were 
certain of concluding business. The furnaces at present 
in blast are still 83, as compared with 81 at the corre- 
sponding period of last year. Four of them are making 
basic iron, 33 are making ordinary iron, and 46 are working 
on hematite ironstone. The following shipments of pig 
iron were made last week from all Scotch ports: To Aus- 
tralia, 250 tons; to Germany, 370 tons; to Russia, 625 
tons; to Holland, 492 tons; to China and Japan, 180 tons; 
smaller quantities to other countries, and 3029 tons coast- 
wise. Scotch hematite iron is selling at 63s. per ton 
delivered at the steel works. 
Messrs. Connal and Co.’s public warrant stores stood at 
308,563 tons — afternoon, against 309,311 tons 
yesterday week, thus showing a decrease amounting for 
the week to 748 tons, 


Sulphate of Ammonia.—This commodity was strong 
yesterday, business having been done at 10/. 17s. 6d. per 
ton f.o.b. Leith and f.0.s. Glasgow for prompt delivery. 
The demand at present is principally on local account. 


Finished Iron and Steel.—The manufacturing branches 
of the Scottish iron trade are exceedingly well employed. 
There is still difficulty in meeting the demands of con- 
sumers, and prices are well maintained. It is just possible 
that the state of the market for plates, bars, &c., may 
keep the Americans out of the Scotch markets for some 
time longer with the produce of their mills. Still, some 
of the local merchants have lately sold finished shipbuild- 
ing steel at prices under those that are officially quoted. 


Glasgow Copper Market,—At the morning meeting of 
the copper market last Thuriday 50 tons of copper were 
dealt in, but the price dropped 7s. 6d. per ton. The 
market was idle in the afternoon, but prices were marked 
down other 7s. 6d. per ton. No business was done 
either forenoon or afternoon on Friday, and at the 
close of the market in the afternoon the settlement 
prices were 68/. 10s. per ton, and the closing settle- 
ment price on Monday was down at 67/. 17s. 6d. per 
ton. Yesterday forenoon the copper market deve- 
loped further weakness, and 100 tons changed hands 
at fresh declines, A similar quantity was dealt in during 
the afternoon, and the quotations finished 16s. 3d. down 
on the day, at 662. 18s. 9d. per ton buyers, cash and three 
months. At the morning session to-day 125 tons changed 
hands, and the price was unchanged There was no 


The stock of pig iron in | po 





dealing in the afternoon, but the price was 33. 9d. per ton 
easier. 

Shipbuilding Contracts.—Messrs. Rankine and Black- 
more have contracted to supply the machinery—triple- 
expansion engines, &c.—for two cargo steamers to be 
built by: Messrs. Russell and Co., Port Glasgow, one 
set being of 2500 indicated horse-power, and the other 
of 1500 horse-power.—Mr. Robert Montgomery, engi- 
neer, Greenock, has secured an order from Messrs. Ross 
and Marshall to supply two sets of compound engines, 
each of 30 horse-power, and he has also contracted to 
furnish the [compound engine of 60 horse-power for a 
yacht which Messrs. Blackwood and Gordon are con- 
structing for Mr. Joseph W. Russell, Greenock.—Mr. 

> has placed an order for a new first-class cutter 

acht with Mr. G. L. Watson, and she will be built by 

essrs. Henderson at Meadowside. She will be larger 
than the Britannia, and is to be ready for the next 
Mediterranean season. 


Reduction of the Charge for Electric Power.—The autho- 
rities of Leith who have got to do with the electricity 
department have just resolved to reduce the charge for 
electric power from 3d. to 1jd. per unit, which was 
formerly fixed. And using the energy for electric light- 
ing they will shortly announce a big reduction to large 
consumers. 


Institution of Engineers and Shipbuilders in Scotland. 
—An ordinary meeting of this Institution was held last 
night, the president, Mr. George Russell, in the chair. 
It was announced that the Council had nominated a 
batch of candidates for the offices falling vacant at next 
eee the election will take place. Mr. Robert 
Caird, F.R.S.E., of Greenock, was unanimously chosen 
as candidate for the presidentship of the Institution, and 
Professor Barr for the vacant vice-presidentship. There- 
after a discussion took place on Mr. Thom’s pease an 
was closed ; and subsequently papers were read (Boxe 
Baxter on ‘‘ The Clyde Trustees No. 3 Graving x” 
and by Professor Barr on ‘‘ Comparisons of Similar Struc- 
tures and Machines.” Both of them will fall to be dis- 
cussed at next meeting. 

Institution of Civil Engineers: Glasgow Association of 
Students.—The sixth general meeting of this association 
for the current session was held on the 20th inst. at 207, 
Bath-street, Mr. A. B. McDonald, M. Inst. C.E., presi- 
dent, in the chair, when Mr. A. Erskine Murray, 
Stud. Inst. C.E., a most interesting paper, with 
limelight illustrations, on ‘‘The Invergarry and Fort 
Augustus Railway.” After dealing generally with former 
schemes, the route of line under construction, the author 
dealt with the earthworks, and thereafter with the con- 
crete work and the bridges. The preference shown for 
concrete rather than for masonry, and in the construction 
of the bridges for concrete arches rather than for steel- 
work, was explained. Tunnel, temporary works, per- 
manent way, and stations were then treated in order. A 
discussion followed, and the usual votes of thanks termi- 
nated the meeting. 








NOTES FROM SOUTH YORKSHIRE. 
’ ; SHEFFIELD, Wednesday. 
Sheffield Limited Companies.—The directors of Messrs. 
C. Cammell and Co., Limited, announce that the net 
rofits for last year were 193,647/. 13s. 9d., which, with a 
lance of 33,803/. 8s. 5d. brought forward from the pre- 


vious year, made 227,451/. 2s. 2d. to be disposed of. They 
recommend a dividend equal to 15 per cent., placing 
40,0007. to the reserve fund, and carrying forward 36,951/ 


2s. 2d. to the next account. An issue of 350,000/. 4 per 
cent. first mortgage debentures in bonds of 1002. each at 
104i. per cent. was offered in November last, and was 
largely over-subscribed. The directors announce that the 
mining properties in Spain recently ee by the com- 
pany are being rapidly opened out, and it is hoped that 
they will be able to draw supplies of ore from that country 
fore the end of the current year. Sir Henry Watson, 
on account of advancing age, asks to be relieved from the 
ition of chairman of the company, which he has held 
or ten years, but he will continue a member of the board 
of directors,—Mr. T, E. Vickers, chairman of Messrs. 
Vickers, Sons, and Maxim, presided over the thirty- 
second annual general meeting of shareholders, held on 
Friday last, when there was a very large attendance. In 
moving the adoption of the report, an abstract of which 
has already appeared, he said they had every reason to 
congratulate themselves upon the success achieved by the 
compa: | during the past year. In the early part of it 
they had still to contend with the engineers’ dispute, and 
it was not until about the middle of February that they 
got thoroughly well to work. They had also been hin- 
ered in the production of their goods by lack of machi- 
nery, but ample compensation for these drawbacks had 
n forthcoming in the amount of business they had 
done in articles not made by themselves. very- 
thing possible to obtain more machinery in order to 
carry out the work they had in hand, had _ been 
done.—Mr. Alfred Vickers, in seconding the resolution, 
said it would be interesting to shareholders to know 
the extraordinary extent to which the public had taken 
hold of the company’s shares. Since the date when they 
acquired the Maxim aes there had been trans- 
ferred in the company’s offices 499,156 ordinary shares, 
460,000 of the 5 per cent. preference shares, and 276,000 
of the stock. The chairman, in answer to a question by 
a shareholder, said it was true they had had under con- 
sideration the question of embarking in an American 
business, but no arrangements had been come to. The 
report was adopted, and a dividend equivalent to 15 per 
cent. was —— upon, The meeting also approved of 
the issue of 


,000 new ordinary shares of 1/. each, which 





will be practically given to the shareholders in the pro. 
portion of one share to every four now held. 


Hull Dock Accommodation.—A special meeting of the 
members of the Hull Chamber of Commerce and Ship. 
ping was held in the hall of the Incorporated Law 
Society on Monday for the purpose of taking into con. 
sideration a scheme for a new joint dock for the port, 
now being promoted by the North-Eastern and Hull and 
Barnsley Railway Companies. A resolution was carried 
approving of the scheme which is embodied in a Bill now 
belore Parliament, subject to clauses safeguarding the 
traders’ interests being obtained and urging the City 
Council to endeavour to secure such guarantees from the 
promoters. 


The Steel and Iron Trades.—The heavy branches of 
trade are in such a prosperous condition that there is 
difficulty in meeting the demands of customers. The 
delay is largely occasioned by the scarcity of material, 
and even more so by the choked state of the rolling mills, 
Marked improvement is going on in many of the lighter 
industries, which had been quiet. Some firms engaged 
in the saw and file manufacture find it next to impos. 
sible to keep pace with the demands made upon them, 
and all branches of the light and heavy tool trades are 
busy. Orders for all kinds of field and garden tools are 
coming in freely, and the sheep-shear makers are well 
employed. Manufacturers of grinding and similar ma- 
chinery are full of work. 


South Yorkshire Coal Trade.—The demand for all 
descriptions of fuel is maintained at so high a level that 
there is: no prospect of the usual reductions in price on 
April1. In any circumstances this was scarcely likely to 
have taken place, having regard to the great consump- 
tion that is now going on, and the fact that on that date 
the miners receive their first advance of 5 per cent. 


d| These circumstances render it almost certain that full 


prices will be maintained, and for some descriptions of 
coal there will be a slight advance. The collieries pro- 
ducing steam coal are working full time; part of the 
output going to the ports for shipment, and the remainder 
being consumed by the railway and manufacturing com- 
panies. There has been an almost unprecedented amount 
of coal required this season by gas companies, and had there 
been a severe winter there would have been an absolute 
scarcity of house coal. The coke market is remarkably 
buoyant, and “were still show an upward tendency. Beat 
steel coke, delivered in Sheffield, is now making 23s. per 
ton, being about 3s. per ton more than the prices ruling 
a year ago, and blast-furnace coke is selling at the ovens 
at from 12s. 6d. to 13s. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on Change, and the business, 
after the recent lull, was pretty brisk. Inquiries were 
very numerous, and as a proof of confidence in the future, 
several would-be purchasers of pig offered more for 
forward than for prompt delivery. Jiceusetions, however, 
were chiefly for early delivery. Makers have very small 
stocks to fall back upon and some of them had to admit 
that they experienced difficulty in keeping up their deli- 
veries. nder these circumstances, and with the demand 
increasing, it is not surprising that the opinion was freely 
expressed that the warrants stores would have to be con- 
siderably drawn upon in the early future. The general 
quotation for prompt f.o.b. oan J of No. 3 g.m.b. Cleve- 
land pig iron was 48s. 3d., and sellers reported that they 
could readily obtain that price notwithstanding that 
several buyers endeavoured to purchase at 48s. Quota- 
tions for forward delivery vari There was not much 
doing in the other qualities, but quotations were steady. 
No. 1 was 493. 6d. ; No. 4 foundry, 47s. 9d. ; grey forge, 
46s. 9d. ; and mottled and white, 46s. 6d.—all for early 
delivery. Middlesbrough warrants were quiet, but steady 
throughout the day at 48s. cash buyers. it coast hema- 
tite pig was in fairly uest, and mixed numbers 
were still at about 60s. for early delivery. Spanish ore 
was steady, rubio about 15s. 6d. ex-ship Tees, and freights 
Bilbao-Middlesbrough were 6s, There was nothing doing 
in Middlesbrough hematite warrants. To-day the market 
was stronger, and more disposition was shown to do busi- 


ness, but prices for makers’ iron were not quotably 
altered. Middlesbrough warrants improved, ‘or = 


48s. 2d. and closing firm at 48s, 24d. cash buyers. Mid 
brough hematite warrants were still neglected. 


Manufactured Iron and Steel.—In manufactured iron, 
steel, and all the allied branches of the staple industry, 
there is very great activity, and firms generally are 
supplied with contracts that will keep them going for 
some time to come. There are lots of orders to be given 
out, but the difficulty is in placing them, for most 
firms are too busily employed to undertake further 
contracts except for delivery considerably ahead, 
Quotations all round are very strong, the tendency 
being decidedly upwards. The following are the market 

uotations : mmon iron bars, 6/. 7s. 6d. ; best bars, 

. 17s. 6d.; iron ship-plates, 6. 15s.; iron ship-angles, 
61. 7s. 6d.; steel ship-plates, 7/. 2s. 6d.; steel ship-angles, 
61. 15s,; and steel boiler-plates, 8/7. 2s. 6d.—all nes Se 
customary 24 per cent. discount. Heavy sections of stee 
rails firm at 4/. 15s. net at works. 


Coal and Coke.—Fuel keeps firm. As is usual just 
before holidays there is rather a rush for coal and coke. 
Bunker coal is in good demand, but there is a very — 
dant supply, and quotations vary from 7s. 6d. to 83. f.0.b. 
The demand for gas coal is still steady, though it is natu- 
rally crepe f smaller. There is no alteration in manu- 


facturing Coke is in very good request both for 
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nsumption and for shipment, and the supply is 
pont aleqeanes From 16s. 34. upwards is quoted for 
ave blast-furnace qualities delivered here. The f.o.b. 
price is said to be up to 20s. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—Last week’s coal shipments amounted to 
330,000 tons in round figures, or about 50,000 tons below 
the exports of the preceding seven days. This result is 
attributed to anticipations of an impending fall in out- 
ward freigats. Prices of steam coal have experienced 
scarcely any change. The best descriptions have made 
13s. 3d. to 13s. 6d. per ton, while secondary qualities 
have brought 12s. to 12s. 6d. Bong ton. As regards the 
house coal market, No. 3 Rhondda large has 12s, 6d. 
to 13s. per ton. Foundry coke has been quoted at 19s, 
to 20s. per ton, and furnace ditto, 16s. to 17s. per ton. 
In the iron ore market, the best rubio has brought 
14s, 3d. to 14s. 6d. per ton. 

The Bristol Channel.—Alterations and improvements 
are being carried out in the fortifications at South Hook 
Fort, on the left bank of Milford Haven, near Milford. 
A powerful searchlight, which formerly stood in a case- 
mate on the eastern flank of the fort has, been removed, 
and the position is being converted into a small gunbank, 
with a vaulted chamber adjoining, connected with the 
barracks by telegraphic communication. Solid segmental 
conical-shaped projections made of sods and tufts of earth, 
protected by longitudinal armour-plates, are also being 
erected for the purpose of covering the men engaged in 
the work of lending the ammunition wagons which, run- 
ing upon a narrow-gauge pair of steel rails which are also 
being laid down, will = communicate with another 
and larger gunbank which is being made some little dis- 
tance off. The latter will contain a battery consisting of 
four breechloading guns, and will do much to cover the 
approach of hostile ships-of-war to Dale Roads. New 
casemates and barbettes for the protection of magazine 
stores are further approaching completion within the 
northern ramparts of the fort. 


Dockyard Extension.—The Lords of the Admiralty have 
sanctioned a programme of new works in western naval 
establishments, In Devonport Dockyard 22,0002. will be 
spent on new workshops and preparations for another 
building slip; and the Keyham machine-shop, brass 
foundry, Pos police — are to be extended at a cost 
of 12,0002. At the Royal Naval Barracks, Keyham, a 
church is to be built, the estimated cost being 80007. In 
Stonehouse 13,0007. is to be —— in extending the 
Royal Marine Barracks, over 60,0007. in increasing the 
accommodation at the Royal Naval Hospital, and 16,000/. 
on anew cooperage at the Victualling Yard. 


Portsmouth.—The Navy Estimates for 1899-1900 pro- 
vide for an expenditure on new construction and repairs 
at Portsmouth of 1,120,0002. The new royal yacht and 
several contract ships will also be sent to Portsmouth to 
be completed. 


Bristol Water Works Company.—The report of the 
directors states that the revenue from water rates for 1898 
was 117,779/., exceeding that of the previous year by 37911. 
The construction of the Yeo reservoir is approaching com- 
pletion. The directors are not satisfied with the advance 
made during the past year; but an arrangement has been 
made with the contractors, in consideration of which 
they have undertaken to finish the work by the end of 
June next. Good progress has been made with the laying 
of the 30-in. pumping main from the Yeo reservoir to the 
company’s works at North Hill. 

Lynmouth.—The scheme for providing a pier at Lyn- 
mouth is proceeding satisfactorily. rations at Lyn- 
mouth are expected to be commenced in July, and it is 
— that the pier shall be completed in twelve 
months, 





ELECTRICITY AT MANCHESTER.—The Manchester City 
Council has decided to apply to the Local Government 
Board for authority to raise 500,000/. for the purposes of 
the electricity undertaking of the corporation. 





Ick-BREAKING STEAMER TxsTs. —Some details have 
been sent as to the work done by ice-breaking steamers in 
Finland, and these are of particular interest in view of 
Admiral Makaroff’s proposal to plough his way to the 
North Pole through the great crevices in the ice which 
surrounds it. A vessel, the Sampo, was built by Arm- 
strong’s firm at Low Walker, while the engines, as in the 
case of the Ermack, were constructed by Mr. Andrew 
Laing at the Wallsend Company’s works. She has gone 
through pack ice which at parts was 20 ft. thick, and no 
severer trial can be set for propelling machinery. In one 
case the sheet of ice was about 64 miles broad, yet the 
engines drove the ship through it at a mean s of 
miles per hour, The slide valves were in normal gear ani 
all main stops and throttles full open. The steam pres- 
sure was 160 lb., and the one engine made 68 revolutions, 
and the after engine 60. Many times the fore engine 
came to a stop when the ship went at full speed against 
the masses of ice, but only for about a minute, and then 
they gradually got sway again. The propeller at the 
bow proved a grand idea for ice-breaking, for as soon as 
the ship stops the rotating screw propeller clears the ice 
away or puts so much water on the top of the ice as 
enables the ship to move astern as soon as the engines are 
reversed, A new boat, named the Arcturus, built in 
Dundee, of 4000 indicated horse-power, was completely 
jammed until the Sampo broke her out, and then it took 
nine hours to get the steamer clear of the ice, although it 
was only six miles broad. These are the views of an 


MISCELLANEA. 


In a paper recently read before the Society of Chemical 
Industry, Mr. H. E. Davies points out that under suit- 
able conditions, water contained in a zinc-lined vessel 
dissolves the metal to an appreciable extent. Further, 
if the water contains nitrates, these are reduced with the 
formation of ammonia. 


The United States Congress in settling its new naval 
programme has added a proviso that the armour-plate 
shall not cost more than 300 dols. per ton. It is 
believed that the great American armour-plate makers 
will refuse to tender under this price limit, and that the 
— will be the establishment of a Government 
works, 


The traffic receipts for the week ending March 12, on 
33 of the princi lines of the United Kingdom 
amounted to 1,641,262/., which was earned on 19,604 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,534,683/., with 19,1 
miles open. There was thus an increase of 106,5792. in 
the receipts, and an increase of 440? in the mileage. 


_ The Board of Trade have recently confirmed the follow- 
ing orders: Isle of Axholme Light Railways Order, 
1898, authorising the construction of light railways in the 
county of Lincoln and the West Riding of the county of 
York, from Haxey to Crowle and Marshlands, with 
branches ; Liverpool and Prescot Light Railway Order, 
1898, for the construction of a _ railway in the county 
of Lancaster, from Liverpool to Prescot ; and the Ventnor 
Inclined Light Railway Order, 1898, authorising the con- 
struction of a light railway from the Esplanade to the 
Isle of Wight Railway Company’s station, Ventnor. 


The report of the directors of Robey and Co., Limited, 
engineers, Lincoln, for the year 1898 states that, after 
writing off for depreciation, there remains a net 
profit of 30,5637. After deducting debenture interest and 
adding 7702. brought forward from the previous year, 
there is a balance of 24,1472. available for division. The 
directors recommend this sum to be apportioned as 
follows: To the payment of a dividend of 103. per share 
amounting to 13,795/., adding 10,000/. to the reserve fund, 
and carrying forward 3522. The directors, in view of the 
present large cash resources of the company, have resolved 
to pay off during the present ‘year the whole of the 
Second issue of debentures, amounting to 46,3057. 


On the 18th inst. the Austrian Society of Engineers 
celebrated its jubilee in the ger 5 Council Chamber, 
Vienna, under the presidency of Mr. F. Berger. There 
was a large attendance of members, and representatives 
of sixty-six kindred societies presented addresses. Con- 

tulatory —_ were delivered by the Austrian 

inister of ilways, the Minister of Commerce, the 
Governor of Lower Austria, the Secretary of the Iron 
and Steel Institute, the Secretary of the French Society 
of Civil Engineers, and the Secretary of the Society of 
German Engineers. A paper was then read by Mr. A. 
Riicker on the part taken by the Austrian Society of 
Engineers in the technical progress of the past tifty 
years. The Austrian Society is a very influential one. 
At its foundation in 1848 it numbered 79 members; at 
the present time there are 2388. 


An account of what is stated to be the longest electric 
power transmission plant in a, is given in a 
recent issue of Engineering News. The generating 
station is located at San Bernardino, where there is an 
ample water supply with an available head of 700 ft. 
Pelton wheels are used, those at present installed Leing 
capable of — 4000 horse-power, and -it is pro- 
posed to increase this later on to 6000 horse-power. The 
electric arrangements comprise three - phase generators 
and step-up transformers at the generating station. The 
former generate the current at 750 volts, which is then 
transformed by the latter to 3300 volts for transmission 
over the line to Los en 80 miles distant. The 
conductors consist of six No. 1 copper wires, arranged 
into two three-wire circuits, and supported on poles. At 
Los Angelos step-down transformers reduce the potential 


to 2200 volts, at which the current is distributed to a| 8U 


sub-station in the heart of the city. 


Ata recent meeting of the French Association for the 
Advancement of the Sciences, M. Dommer announced 
that Dr. Linde was now engaged on the construction of a 
small piece of ne for the production of liquid air 
which will weigh less than 24 lb., and will liquefy the air 
in eighteen minutes. With respect to the preservation 
of the liquid air when once made, M. Dommer stated that 
with the latest form of vacuum vessel of about half a 
gallon capacity, the liquid will take fifteen days to com- 
pletely evaporate. As the nitrogen of the liquid air boils 
off more rapidly than the oxygen, the liquid becomes 
continuously richer in the latter pas, and Dr. Borchers 
has accordingly used the residual liquid for ‘obtaining 
the high temperatures necessary for producing calcium 
carbide without the aid of electricity. eg soaking 
cotton wool in this residual liquid a powerful explosive 
is produced, which, though it must be prepared on the 
spot and fired within a limited period, is nevertheless 
stated to be very cheap, as 1 lb. of explosive can be 
obtained for an expenditure of 14 to 2 horse-power hours, 
At the Simplon Tunnel works, therefore, a plant is bein; 
erected capable of producing about 14 gallons of liqui 
air per hour. 


Mr. H. W. Sullivan has recently added some improve- 
ments to his unive galvanometer—an instrument of 
the suspended coil type—whereby its practical usefulness 
seems likely to be considerably increased. He has in- 
troduced an improvement into the damping and con- 
trolling arrangements, having for object effect the 


system, and he has made a modification in the means by 
which the latter is suspended. These alterations, aided 
by a mechanical damping device in the shape of a very 
soft camel’s hair brush, made to envelope a portion of 
the suspension more or less closely at will, have 
enabled him to produce an instrument which can be 
used as the receiver on a long cable without condensers 
or curbing arrangements to counteract the effects of 
retardation. The machine is said to be more sensitive 
than the ordinary mirror-speaking instrument, and has 
given good signals over nearly miles of cable in 
conditions in which the indications of that apparatus 
were quite unintelligible. The inventor claims that by 
its employment the simplicity of cable signalling is dis- 
tinctly increased, and the reduction it effects in the 
amount of subsidiary apparatus required should commend 
it for use in the Navy, seeing that a man-of-war which 
had picked up a cable would be able, by its aid and little 
else than a few cells, to open communication anywhere 
over the longest line yet laid. The Admiralty is under. 
stood to be considering the adoption of these new im- 
provements, 





Para.—With the exception of Buenos = (pe no other 
South American city has made such rapid progress as 
Para. In 1872 the population was 35,000; in 1888 it had 
grown tuo 60,000 ; and now it is nearly 100,000, 

CaTaLocuEs.—The Langdon-Davies Electric Motor 
eae Limited, of 101, Southwark-street, London 

.C., have issued a list showing terms for the hire and 
hire purchase of their motors.—Messrs. Armstrong, 
Stevens, and Son, Whittall-street, Birmingham, have 
sent us a copy of their new catalogue of drop forgings 
in iron and steel, and of a large variety of patterns, 
screwed bolts and nuts, stocks and dies, and the like, 
The firm also supply moulders’ dowel and rapping plates 
of malleable cast iron. 





PROPELLER BLADES AND RupDpDERS.—Steel propeller 
blades are being made by the Pen Steel Casting and 
Machine Company, Chester, Pennsylvania, for the ocean 
steamers St. Louis and St. Paul, of the International Navi- 
— Company, each weighing 5 tons. These blades, 

lted on the hub in their proper place, would make a 
wheel 20 ft. in diameter. The company has also made solid 
cast-steel rudders, cast in one L gow weighing about 11 
tons, for the steamers Waesland and Kensington, and it 
has an order in hand for another solid rudder for the 
steamer Southwark, and two for new steamships 
now being built on the Clyde for the same navigation 
company. The latter two rudders will weigh each 15 tons. 





THe New Russian WarsHips.—The Kronstadtski 
Vestnik gives the following particulars of some of the 
new Russian warships recently ordered by the Tsar to 
be named and placed on the Russian Navy List: Novik, 
cruiser—builder, Schichau, of Elbing; length between 
perpendiculars, 347 ft. 10 in. ; beam, 40 ft.; 
speed, not less than 25 knots ; consumption, 1} kilo- 
grammes per indicated horse-power ; engines, triple-ex- 
pansion ; 12 boilers, Schichau system, and three funnels ; 
armour to extend 1.3 metres below the water line, thick- 
ness where sloping 50 millimetres, where perpendicular 
30 millimetres; cost without armament, 2,870,000 roubles; 
to be completed September, 1900. Askold and Bogatyr, 
cruisers—speed, 23 knots; to be completed respectively 
July and August, 1900. Tsarevitch, battleship—to be 
built at the Forges et Chantiers de la Méditerranée ; 
length between perpendiculars, 388 ft. 9 in.; test 
beam, 75 ft. 54 in.; depth in hold, 47 ft.°10}} in.; draught 
on even keel, 26 ft.; dis ment, 12,900 tons ; engines, 
two triple-expansion of 16,300 indicated horse-power ; 
boilers, Belleville; normal coal supply 800 tons, maximum 
1350 tons ; greatest distance without replenishing bunkers, 
5500 miles at 10 knots with total indicated horse-power of 
2500, using 0.8 kilogramme of coal per indicated horse- 

wer; maximum wt not less than 18 knots, using 1.5 
+ nee Mee per indicated horse-power; armament, four 
12-in.guns, two in each turret fore and aft; twelve 6-in. 

ns, two in each side turret; twenty 7.5 centimetre } wed 
in the battery and on the upper deck ; 28 small quick-firin 

uns; 4 torpedo apparatus above water; electricity wi 
used to turn the turrets and for steering gear, &c. ; 
there will be six a and 1200 glow-lamps ; cost, 
including armament, 30,280,000 francs, or about 1,200,000/. 
sterling. Retvisan, battleship — builder, Cramp, of 
Philadelphia ; length between perpendiculars, ft. ; 
an beam, 72 ft. in.; draught, not more than 
ft.; displacement, 12,700 tons; normal coal supply, 
1016 tons, maximum 2000. tons; engines, two tri 
expansion driving twin-screws ; maximum speed not = 
than 18 knots, using 2 lb. of coal per indicated horse- 
se 3 greatest distance at this rate, 3000 miles ; greatest 
istance at 10 knots, using 1.7 1b. of coal per indicated 
horse-power, 8350 miles; armament, four 12-in. guns, 
twelve 6-in. guns, twenty 7.5-centimetre guns, 28 quick- 
firing guus, 5 torpedo-tubes under water and one torpedo 
apparatus above water; armour belt 6in. and 9in., 
round the turrets 10 in. She will be similar in design to 
the United States battleship Iowa, and is to be com- 
— within 30 months from the receipt of the order. 
obieda (Victory), battleshi isplacement, 11,362 tons ; 
length at the load line, 425 ft. ; extreme beam, 71 ft. ; 
draught on an even keel, 26 ft. She is a sister ship to 
the Oslabia and the Peresviet, and took the place on the 
stocks at St. Petersburg vacated by the latter. She will 
not stand so high out of the water as the two other 
vessels, and there will be one or two other minor differ- 
ences, This is the third ship of the name which has 


quadron to blockade the coast of Holland in 








®xperienced engineer, who also writes highly of the 
Wallsend machinery after jts severe trials. ' 


overcoming of the electro-magnetic inertia of the goil 


appeared in the Russian Navy ; the second assisted the 
English 8 
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THE WESTINGHOUSE ELECTRIC MACHINE WORKS, PITTSBURG. 


(For Description, see Page 369 ) 




















Fic. 1. Westinenouse Evecrric Works, Pirrspurc, Pa., U.S.A., AS SHEN FROM THE FOOTHILLS OF THE ALLEGHENIES. 

















Fie. 2. Main Alste 1n WestinaHouse Exectric Works. 
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THE NAVY DEBATE. 


Tue debate on the Navy Estimates was renewed 
again on Friday last, when, after considerable dis- 
cussion on various topics, the Vote for personnel 
was passed, five millions and a quarter of expen- 
diture thus being authorised. Not very much 
opposition was shown to the proposals of the 
Government, but some members of the Opposition 
found it necessary for form’s sake to register in 
a half-hearted manner some kind of a protest 
against the sum asked for this year for the support 
of the Fleet. Mr. E. Robertson, for instance, 
gave figures which were certainly striking, and 
which we may quote with advantage. Six years 
ago, when the House was discussing the first set 
of Navy Estimates, for which the speaker and his 
colleagues were responsible, the amount demanded 
for the Navy was but little over fourteen millions, 
which was about what had been voted in the 
then last year of the Conservative Government. 
This sum, it will be seen, was only about half 
that now asked for. Six years ago the number 
of men provided in the Estimates was 76,700, 
whilst on the vote then under discussion there 
were 110,640, which was an increase of nearly 
34,000. The First Lord of the Admiralty had 
informed the House a few nights previously that 
there was 685,000 tons of shipbuilding going 
on in the yards of the six most powerful nations. 
Mr. Robertson wished to — this infor- 
mation by a statement of what was being done 
for our own Navy, and he thought the result would 
surprise the House, even in the face of our enor- 
mous estimates of this year. Excluding all unwar- 
like vessels, but including the small men-of-war, 
the tonnage of ships building in the Royal Dock- 
yards, as revealed in these Estimates for next year, 
was 200,000 tons, whilst in the private yards there 
was being constructed 320,000 tons. This gave a 
total of 520,000 tons of new warlike ships building 
in this country, as against 685,000 tons in what was 
practically all the rest of the world put together. 

Mr. Robertson said he was not quoting these 
figures by way of complaint, but they illustrated 
the enormous efforts that were being now made for 
strengthening the Navy. The main question the 
House had to decide, he continued, was whether 
pproved the programme of new construction. 
Boo decided this question very emphatically 
in the affirmative. 

Mr. Robertson’s figures are, as we have said, in- 
structive ; but there is little use comparing tonnages 
and costs of our own and other navies, excepting 
as a guide, for such comparisons cannot absolutely 
determine issues. What this country needs is 
insurance of the Empire against ‘‘total loss,” and 
if the premium we have to pay be 28 millions a 
year the money must be found. As things are in 
this country, practically every sound man or woman 
can earn a living if he or she will. There is, of 
course, a great deal of distress, even to absolute 
want, but by far the greater part of it is due to 
improvidence or sloth. However that may be, 
and granted that all the pauperism that exists is 
due to causes not to be prevented by the efforts 
of individuals, such misery there now is, is not to 
be compared to that which would ensue in the 
case of war. Under the most favourable circum- 





stances, if we were at war with a serious naval 
adversary, thousands that now live in comparative 
comfort would barely exist; whilst if we were 
worsted, thousands would suffer death so terrible 
that they might well envy those killed in battle. 
Allowing therefore what we spend on our Fleet 
to be unproductive outlay, and it is by no means 
so entirely, we had better bear this burden than 
risk a worse one. Sir E. Ashmead-Bartlett gave 
some interesting figures bearing on this question 
of insurance. Our naval expenditure, he said, 
only represented 1.8 per cent. on Imperial com- 
merce, while the total naval and military expendi- 
ture together represented only 3.7 per cent. If 
the same figures were taken with regard to France, 
it was found that 3.4 per cent. were spent on the 
Navy and 11.1 per cent. on the Army. Russia 
spent 4.3 per cent. on her Navy, and 25 per cent. 
on the Army ; whilst Germany spent 1.5 per cent. 
on her Navy, and 8.7 per cent. on the Army. 
These percentages are in terms of the Imperial 
commerce of the countries mentioned. 

The refreshingly plain speaking of Mr. Goschen 
as to the combination of foreign nations for which 
we must be prepared, had its influence on the 
Debate. It has, of course, always been understood 
that the ‘‘ combination of any two Powers ” taken 
as our standard of strength in the Navy, referred 
to the two next most powerful naval powers, 
which, of course, were France and Russia. The 
political prudery which prevented the mention of 
the names of these countries never did the slightest 
good. Russia has always gone on steadily towards 
her own ends, accepting facts and not words as her 
guide, whilst the rivalry of France has never been 
less keen nor her jealousy the less excited because 
we have not stated in set terms that we had her own 
Navy in view in framing our own Estimates. It is 
patent that we support a fleet for the purpose of 
meeting the fleets of nations with whom we have no 
contest at present, but who may become, under cer- 
tain conditions, ‘‘our friend the enemy.” If such 
contingencies exist why should they be ignored? 
France herself has never exhibited much reticence 
in this respect, and indeed we stand alone among 
nations as an example of timidity of this kind. 

Naturally the Government was censured by Op- 
position Members, and some, too, not officially Oppo- 
sition Members, for the heavy Navy Vote asked in 
face of the Czar’s peace proposals. The answer to 
this was so obvious that there was no need to for- 
mulate it. Russia herself has not withheld an 
aggressive policy, and one of increased prepared- 
ness for war, because of the proposed Conference. 
The position taken by the Government is abso- 
lutely defensible. We will reduce warlike expendi- 
ture, if other nations will do so to a proportionate 
amount. It must be a-case of mutual agreement 
made at one time and to come into operation at a 
given date. Until that agreement is completed we 
must, for safety’s sake, go on our old plan of framing 
our defensive measures in accordance with the war- 
like expenditure of our rivals. The ‘‘watching and 
waiting” policy, which the Member for Devonport 
so justly condemned, is absolutely indefensible, 
and it is with some surprise we see Mr. Bowles 
advocating it. This gentleman would ‘‘delay as 
long as possible ” the building of the new ships be- 
cause of the prospective improvements that may 
take place in the science of ship design. ‘* There 
is, for instance,” he said, ‘‘ the ram, an instrument 
of warfare which has hitherto only proved dan- 
gerous in time of peace,” and Mr. Bowles is con- 
vinced that it would prove useless in the time of 
war. The public will place their own value on 
Mr. Bowles’ opinion, but it may be permissible to 
— out that the terrible accidents. which have 

appened through vessels coming foul of the bows 
of warships are very strong arguments as to the 

ower of this weapon of offence. Be that as it may, 

owever, it is a little to absurd to ask the Ad- 
miralty to hold their hands in the construction of 
warships until Mr. Bowles, and those who are 
opposed to him in opinion, have settled whether the 
ram should or should not be attached to warships. 
It is a controversy which has been going on for 
twenty years or more, and upon which there is a 
divided opinion amongst naval experts. The great 
argument in favour of the ram is, after all, that it 
may be of some good, and does not detract from 
the other warlike qualities.of the vessel. 

The folly of ‘‘ watching and waiting” is very 
fully illustrated by the events in France of the last 
few days. The French Parliament, like our House 
of Commons, has been discussing its Naval Esti- 
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mates. M. Lockroy has stated that France could 
not afford to maintain a fleet like England’s as well 
as an army like Germany’s. The French Minister 
of Marine thus bears most admirable testimony of 
the wisdom of our own naval preparedness ; and, 
indeed, he asserted in so many words that the best 
way to avert war is to be ready for it. But M. 
Lockroy also says that the French naval programme 
would require the whole financial power of the 
country, and there must be no waste ; the arsenals 
must be organised, and, as in England, a responsible 
man has been made chief constructor. These things 
were what he had tried to do in a few months, to 
complete the armament of the fleet, and to place 
France on her sea fronts in a position to face an 
enemy. M. Lockroy also quoted some instructive 
passages from a letter written by General Borgnis 
Desbordes last year, in which it was stated that not 
one of the French naval bases was even capable of 
making a defence, everything being lacking—men, 
material, and organisation. At present, the French 
Minister stated, the coast is so far armed that the 
state of affairs of nine months ago is as a thing of 
the distant past. These, and other details of the 
same nature which were mentioned, were revealed 
by means of a long and painful inquiry. 

The meaning of all this is, as is well known, 
that when the Fashoda incident arose, and France 
had the alternative of war or retraction, the Govern- 
ment (wiser than the unhappy Emperor Napoleon, 
who accepted the word of one man for what did 
not exist, with the result of his undoing), before 
committing itself to warlike measures, determined 
to make an inquiry as to the prospect of success. 
The result of a detailed, though hurried, personal 
investigation at the dockyards revealed a state of 
affairs which showed that the chance of competing 
with British naval power was not very promising 
A war with England would have been extremely 
popular, and it required some boldness on the part 
of the French Government to pursue the wise and 
peaceful course they chose. It was, therefore, only 
the superiority of the English Fleet which prevented 
a war that would have set all Europe in a blaze, 
and would have proved more bloody than any con- 
test which has taken place in the annals of man- 
kind. No better warranty could be asked for the 
Naval Estimates of the present day, heavy as they 
are. As it is, M. Lockroy is driven to submarine 
navigation as a ‘‘resource for insuring to France 
superiority over her rivals.” That may be sufficient 
to comfort the fellow countrymen of Jules Verne, 
but it will not cause England much disquietude ; 
any more than the proposed invasion of this coun- 
try by 1500 pinnaces containing 170,000 armed 
men, which are to repulse our fleet and, as the 
Times correspondent says, devour England between 
their wufs & la coque and their biftek aux pommes. 
This is a proposal seriously put forth in so weighty 
a publication as the Revue des Deux Mondes, As 
an incident of this wonderful scheme of invasion, 
the Irish people are to be armed with old rifles, 
several hundreds of thousands of which are, we 
are told, rusting in French arsenals. This, it is 
said, is the logical consequence of Fashoda, and 
the immediate construction of the vessels to carry 
out the plan is considered necessary. It will. be 
seen that French public opinion is not over sen- 
sitive in regard to plain speaking in the matter of 
hostilities with foreign countries. 

Although we need not fear over much M. Lock- 
roy’s submarine boats or the steam barge invasion 
of the Revue des Devx Mondes, there is no mis- 
taking the feeling in France, whilst we have the 
solemn testimony of Russia, in the shape of money 
devoted to naval expenditure, with regard to the feel- 
ing of responsible rulers of that country. ‘* Watch- 
ing and waiting ” will therefore not do for us. Mr. 
John Ellis, the Member for Rushcliff, Nottingham, 
in the course of an interesting speech, very properly 
said it was idle and useless to pick out a particular 
year for purposes of com arison. During the six 
years ending March 31, 1887, the average annual 
expenditure on the Navy was 11,300,000/. ; during 
the next six years it averaged 13,600,000/., an 
increase of 2,300,000/. During the three years 
ending March 31, 1896, the average annual expen- 
diture had risen to 17,100,0001., being an increase 
of 3,500,0001. on the preceding period of six years, 
while for the three years ending March 31, 1899, 
the average expenditure was 22,300,000/., an in- 
crease of 5,200,000. This yearthe Navy Estimates 
amounted, he said, to 26,600,000/., an increase of 
4,300,0001. on the previous three years. There had, 
therefore, been, he honourable Member pointed 





out, an average increase of annual expenditure on 
the Navy by 15,300,000/. in twelve years. What 
alarmed Mr. Ellis was, however, not so much the 
total figures as the rate of increase; and, he 
stated, ‘‘everyone knew that that kind of thing 
could not go on.” Naturally such increases cannot 
go on for ever, as the total wealth of the country 
would in time become absorbed, and it is to be 
hoped that it will not go on even for a short time ; 
indeed, we trust that we may have a reduction of 
naval expenditure very soon. 

That, however, as has been pointed out over and 
over again, must depend on other countries. 
Our insular position prevents us taking the initia- 
tive in naval retrenchment, whilst at the same 
time, and for the same reasons, our Navy is a 
weapon of defence, and not offence. Mr. Ellis 
does not agree with this view of the question. 
‘** After all,” he said, ‘‘it was not what other 
Powers did ; it was what the Government them- 
selves did that determined their naval expenditure. 
It was the general policy which inspired the Navy 
Estimates. In the last twelve years they had laid 
their hands on every tract of territory which they 
thought desirable, and the first result was that they 
had incited almost to an intolerable degree the 
envy of other colonising Powers.” Mr. Ellis’s 
opinions are not borne out by facts ; but if we have 
acquired territory, and have maintained our ascen- 
dancy in districts we have not formally acquired, it 
is the policy of other nations which has driven us 
to do this. It is an instinct of self-defence which 
makes us take steps that will prevent our commerce 
from being shut out from what should be neutral 
markets. As a manufacturing nation we are in- 
terested in developing the uncivilised countries of 
the earth, and we look on it as our just right to be 
able to distribute our manufactures for supplying 
the demands of growing civilisation wherever it 
may exist. Putting this, however, on one side, 
Mr. Ellis’s argument is not sound. If we only 
possessed such colonies as we had twenty years 
ago, and anticipated adding nothing to our terri- 
tory for the future, we should need almost the 
same Fleet as we have now. We cannot reduce our 
Navy so long as we retain the territory that no 
one suggests we should abandon; and the aban- 
donment of which, it may be said by the way, 
would be a gross wrong to those who have settled 
in distant parts under the guarantee of the nation 
that they should be protected by the flag. To sup- 

rt our possessions abroad it is needful we should 

ave command of the sea, and we cannot, except 
as a temporary measure, have command of one 
part of the open oceans of the world without 
commanding the whole; there are no half mea- 
sures in sea power. For this reason it does net 
take a bigger fleet, or, at any rate, it needs but a 
fleet larger to a comparatively small extent, to 
insure the safety of any new possessions we may 
acquire in addition to the older ones. If we could 
not protect Canada against a Continental Power, 
neither could we protect Australia. There are no 
mountain fastnesses in ovean warfare, and unless 
we can shut up our enemies in their own ports, or 
defeat them if they venture out, we hold any dis- 
tant possessions on a very precarious footing, even 
if we could be said to hold them at all. On 
the other hand, so long as the fleets of our rivals 
dare not meet oup own, twenty colonies are as safe 
as one. We need not, therefore, fear expansion of 
colonies and protectorates so long as our Navy is 
equal to the most elementary duty which it must 
perform while the British Empire exists. 

Turning to another aspect of the subject, the 
late deplorable accident to the cruiser Terrible was 
naturally taken full advantage of by the oppo- 
nents of the Belleville boiler. Until fuller particu- 
lars are known as to the cause of the accident it 
would be premature to say much on this subject. 
Two tubes gave way, and it would appear from the 
inquest that when the ship was steaming at very 
moderate speed one of them burst. The escap- 
ing steam drove the fire back into the stoke- 
hole. An assistant engineer who gave evidence 
was of opinion that the bursting of the tubes was 
caused by deterioration of the metal ; whether this 
deterioration was owing to corrosion from the 
outside or to burning, due either to lack of circula- 
tion or incrustation, is not known at present, and 
the point will, of course, be one of great importance. 
It was natural that such critics of the Belleville 
boileras Mr. W. Allan, the Member for Gateshead, 
should refer to this incident as supporting the 
position he and his friends have always taken up ; 





but Mr. Allan was so violent in his remarks that 
he almost defeated his own ends. He commenced 
by saying he was not prejudiced against the 
boiler. However that may be, his speech was 
most violent attack supported by special pleading, 
For instance, in referring to the new cruisers 
which are to be driven at 23 knots as a maxi- 
mum, with 30,000 indicated horse-power, Mr, 
Allan brushes aside the high speed with a pass. 
ing remark. What was necessary to be con- 
sidered, he said, was how long could these vessels 
steam at that speed, and what could they do in 
time of war? He was afraid they were peace 
vessels and not war vessels, because from the quan- 
tity of coal they could carry they could not have more 
than three days’ steaming. ‘‘ What,” he asked, 
‘* was the use of building a vessel to go 23 knots when 
she could only steam for three days?” It is with sin- 
cere regret that we see an engineering Member of 
Parliament making such statements and using such 
arguments as these. Considering the great im- 
portance of engineering in this country, it is little 
enough represented in the House of Commons, and 
therefore such engineering members as are there, 
should be strong men, and therefore above bolster- 
ing up any cause, good or bad, by disingenuous 
arguments. Mr. Allan must know perfectly well 
that cruisers of excessive speed are not expected 
to carry coal sufficient to enable them to steam 
long distances at their maximum speed. What 
would be the most economical rate of steaming 
for the new ships we do not pretend to say. If 
a better arrangement were made for driving 
auxiliary machinery than at present exists—that is, 
better so far as coal economy is concerned—and if 
some means could be devised for reducing engine 
power without reducing engine efficiency, probably 
12 to 14 knots would be the most economical speed 
for these ships. At any rate, when steaming at so 
high a speed as 23 knots, it is understood that the 
demands on fuel will be very great, a feature which 
would be common to all vessels, whether of the 
Navy or mercantile marine. This high speed is 
given to cruisers for tactical rather than for strate- 
gical purposes. In order to overcome an adversary 
or to escape from a battleship, this excessive speed 
is provided. Coal economy, in that case, becomes a 
matter of small importance, for the time during 
which speed is required will be very short. Natu- 
rally, if a vessel of superior power, and of almost as 
great speed, were to be escaped from, the effort 
would be of longer duration ; but in that case the 
hostile ship would also be burning her coal at as 
great, if not a greater rate. Mr. Allan, however, 
intended his remarks apparently as an oblique 
criticism on the Belleville boiler. 

The bias of the Member for Gateshead is appa- 
rent in the terms he selects. He states, for 
instance, in regard to the Terrible, ‘‘the boilers 
were all wrong, a vessel could not steam from 
Gibraltar to this country without having a couple of 
explosions.” This, of course, is saying the thing 
which is not. Certainly there were two explosions 
in a Belleville boiler in steaming from Gibraltar to 
this country, but not only ‘‘a vessel,” but very 
many vessels fitted with these boilers have steamed 
from Gibraltar—and over far greater distances— 
without any explosion whatever occurring. ‘‘ There 
is no use in the Admiralty trying to burke that 
disaster,” said Mr. Allan. The expression is a 
trifle incoherent, but we suppose Mr. Allan means 
that the Admiralty were trying to ‘‘ burke” in- 
quiry. The statement is a gratuitous attack upon 
the Admiralty for what they have not tried to do 
or expressed their intention of trying to do. 
Speaking from experience, we can say that the 
Admiralty, so far as from trying to burke inquiry, 
have given all facilities to properly accredited per- 
sons for finding out the causes which led to such 
accidents. 

When Mr. Allan stated that numbers of vessels 
like the Terrible, ruined by boiler explosions, 
were fit only for scrap iron ; when he said that 
the boilers were a combination of pipes known 
as conservatory heaters; when he said that had 
the explosion occurred in a time of war the 
Terrible would have been captured by a gunboat ; 
and when he added that these water-tube boilers 
had been played out before the present Admiralty 
officials were born, that they had been tried and 
found wanting fifty years ago, the House laughed 
at him. We could also join in the laugh were it 
not painful to us to see a Member of Parliament, 
who claims to be an engineer, bringing contempt 
on the profession by extravagant statements. 
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COPPER PRODUCTION AND PRICES. 


THE price of copper has risen in the last few 
months to an extent anything but gratifying to con- 
sumers of the metal, and unfortunately the condi- 
tions ruling, while they scarcely justify present 
prices of about 701. per ton (at any rate in view of 
the outlook for increased supplies), preclude any 

rospect of an early return to the 50l. per ton of 
the middle of last year. The explanation of the 
advance is not far to seek. The consumption of 
copper, consequent upon the growing demands of 
the electrical and other industries, has gone up in 
a remarkable manner in the last year or two, and 
has contrived to outrun production, which has been 
retarded in not a few countries by the low range of 
prices and the resultant narrow margin of profit 
that ruled down to the time when the world awoke 
to the unsatisfactory nature of the statistical posi- 
tion. A further factor, and one of considerable 
importance, in connection with the rise, has been 
the speculative activity induced by the rumour of an 
amalgamation of most of the American mines under 
the leadership of Mr. Rockefeller. Seeing that 
America accounts for more than half the world’s 
present annual total, it will be apparent that such 
an amalgamation as this, if actually carried to a 
successful issue, would be in a position to exercise 
considerable influence on quotations. During the 
last week or two we have not been treated to any 
repetition of these stories, but it is certain they 
will be revived—possibly to serve the purpose of 
American ‘ bulls,” and possibly because of a suc- 
cessful termination of the negotiations, which are 
understood to be still in progress. The order for a 
fusion of all the American copper-producing interests 
is no doubt a very large one, even for America, 
but the thing is in the air, and it will surprise no 
one acquainted with Mr. Rockefeller (whose Lake 
Superior iron ore deal will not be forgotten) if his 
efforts should result in some combination which, 
though only partial, may still prove to be powerful 
enough to wield not a little influence. On the 
other hand, the market manipulators on this side 
are displaying rather less fright over the prospec- 
tive American combine, and consumers are not 
buying freely, so that the position is easier, and 
the present price is more than 4/. per ton less than 
it was in the middle of February. 

It is worth while looking closely into the figures 
of the production and the available supply of 
copper, because they help to a fair notion of the 
immediate situation, and will also go some way to a 
perception of the outlook. The visible supply in 
Europe at the end of the last month was no more 
than 24,326 tons, compared with 26,015 tons on 
January 31, 29,262 tons a year ago, and 30,859 
tons two years ago. In seven months out of the 
last twelve the deliveries were in excess of the 
fresh supplies coming to hand, the net excess of the 
former for the whole twelve months being 5000 tons. 
Moreover, the supplies are just now almost 
phenomenally poor, being 13,716 tons for February 
against 18,904 tons for January, 22,639 tons for 
December, &c. The reason is found in the dimi- 
nished receipts from America into Europe—6206 
tons last month, against 10,616 tons in the preced- 
ing month, and 14,225 tons in December; which 
-may be attributable either to a great and suddenly 
enhanced consumption in that country, or to the 
holding back of shipments in the interests of 
operators there. If to the former, the outlook for 
Europe, pending the development of other large 
producers, is anything but bright ; if to the latter, 
then it cannot be long before the tension is relaxed, 
and a greater measure of relief afforded. It is quite 
impossible for us to say off-hand which of these 
two solutions is the right one, but, after making 
generous allowance for the industrial activity of 
which we have been told, we ourselves incline to 
the belief that the second is not far from the mark. 
In the year ended February, 129,284 tons of Ame- 
Tican copper were imported into Europe compared 
with 131,896 tons in the previous year, a degrease 
of 2612 tons. For the calendar year 1898 the de- 
crease was a little under 2000 tons. In that same 
calendar year, according to Messrs. H. R. Merton 
and Co.’s estimate, the output of copper in the States 
was 234,271 tons, which compares with 216,060 
tons in 1897, or an increase of 18,211 tons. If we 
add this to the net decrease in exports, we get an 
increased American consumption in the year of 
nearly 21,000 tons, which seems a more than ample 
allowance for the greater industrial activity re- 
ported. This brings us to the question of America’s 


relative importance in this matter of copper pro- 
duction. The world’s output last year, again 
according to Messrs. Merton’s estimate, which has 
just been made public, was 424,126 tons, of which 
America’s share (as already stated) was 234,271 
tons, leaving 189,856 tons for all other pro- 
ducers. In 1897 these others contributed 181,730 
tons out of an aggregate of 397,790 tons, 
and in 1896, 169,470 tons out of 373,363 
tons ; so that their combined increase on the two 
years has been a little over 20,000 tons, while that 
of the States has been over 30,000 tons. Not 
only, therefore, does this last country account for 
more than 50 per cent. of present supplies, but it 
is increasing its yield at a more rapid pace than 
all the others put together. This fact should be 
borne in mind in appraising its influence on 
markets, and especially in estimating the power of 
a combine which should represent all the American 
copper interests. No other individual country 
seems capable of rivalling it in this respect, at any 
rate not without years of development work carried 
on under the stimulus of high prices which may or 
may not be maintained. Chili and Mexico are 
both undoubtedly rich in copper ore deposits yield- 
ing metal in much larger percentages than the best 
that America has to show; but they have been 
neglected ; their mining laws are a serious hin- 
drance, mines are for the most part not in 
ready communication with ports of shipment, and 
the methods of work are antiquated. Altogether 
it must be a considerable time before they, or 
either one of them, can do anything striking ; and 
just now Mexico contributes no more than 10,000 
or 11,000 tons, and Chili no more than 25,000 tons 
per annum. The Rio Tinto, Tharsis, and other 
mines of Spain and Portugal, produced last year 
53,225 tons against 54,060 tons in 1897, and they 
rank second to the United States. Japan follows 
after with 25,175 tons against 23,000 tons, and other 
contributors of importance are Germany with a 
round 20,000 tons; Australasia with 18,000 tons ; 
Canada with 8040 tons, &c. It will be allowed 
that even the best of these figures is very insigni- 
ficant in comparison with the American. 

But the outlook is scarcely so black as might at 
first sight appear. After all, the Rockefeller com- 
bine remains to be perfected, and while we cannot 
go to the length of saying that it never will be per- 
fected, the multiplicity of the interests at stake, 
and the known opposition of some of the leading 
mines to the scheme, at least make its consum- 
mation a matter of grave doubt. And even then, 
there being plenty of copper in other quarters of 
the globe, the extraordinary stimulus to produc- 
tion provided by the maintenance of prices at a 
very high level would soon redress the balance and 
make the last case of the American mines worse 
than the first. But it is not likely that matters 
will go to this extreme. It is the fact that so far, 
in spite of inspired utterances from the other side, 
nothing like a complete agreement has been 
arrived at between the American producers. Mr. 
Rockefeller has shown himself to be a clever 
organiser, and the many millions of dollars at his 
command will suffice to buy up many of the second- 
rate interests. But the latest reliable advices which 
have come to us show that he has secured quite a 
small ee of the total output, and that the pro- 
perties which have given options are those of no con- 
siderable capacity and no very brilliant prospects— 
the Tamarack, Osceola, Wolverine, Quincy, and some 
others, with a production last year estimated at no 
more than about 50,000 tons out of an aggregate of 
over 234,000 tons. Obviously, something better 
than this must be done if the proposal is to become 
a success. So far as we can learn, there is not 
much chance of it being done. The Anaconda and 
other groups of Montana mines have refused to be 
bought out ; the Calumet and Hecla, which pro- 
duced 40,400 tons last year against 30,062 tons for 
all other Lake Superior mines, has also declined 
the offer—rather scornfully, too ; and the situation 
amounts to this, that the would-be combiner has 
acquired some of the Superior mines and a few 
scattered properties in Arizona. We submit that, 
on this basis, the much talked-off deal is a long way 
from realisation, and that the outlook for prices 
as a consequence of its manipulations is not a sub- 
ject for worry. The immediate question for Europe, 
is the bringing of production more into line with 
consumption. As we have already said, the high 

rices have led to a curtailment under the latter 
Sink and this is helping, if only in a negative way, 





to readjust the balance. Increased shipments are 


to be looked for in another month or two from the 
United States, and we are beginning to see from 
other quarters the results of the stimulus to mining 
activity afforded by the rise of 50 per cent. in the 
quotation for standard copper. A trade authority 
estimates for the current year, as a direct conse- 
quence of these higher prices, an increased produc- 
tion of 75,000 tons, and if this is realised, the 
world’s output, by the end of December next, will 
be about 500,000 tons, which seems ample for 
present requirements. Meanwhile, Japan is send- 
ing more of the metal to Europe ; Chili is working 
for all it knows to take advantage of the present 
opportunity ; Australasia and Canada are doing the 
same, and even Mexico is waking up. There is 
rah ong of the ability of each and all of these 
producers to augment their several yields under 
‘ai encouragement, and that is just what is 

eing afforded at the present time. They cannot 
rise to the full height of the emergency straight 
away, because low profits have restricted develop- 
ment, and in the case of some of them have 
caused energies to be devoted too exclusively to the 
mining of gold, which does not suffer from violent 
fluctuations in value as do the baser metals. But 
if it be true that all available deposits cannot be 
brought at once to the producing stage in the minor 
countries, it is also true that many working mines 
have been kept below their full capacity by the very 
real discouragements to which we have referred, 
and from these better returns can be commanded 
immediately. And in regard to Chili and Mexico, 
the present situation, even though it should itself 
prove transitory, ought to be productive of last- 
ing benefit to both countries and to consumers of 
copper, because it provides the powerful incentive 
to further exploitation which is necessary to bring 
them out of the lethargic rut into which they 
have fallen. Chili, for example, has in itself re- 
sources capable of making it one of the greatest 
factors in the copper situation. Borings have 
shown that, so far as it is concerned, the 
ge the depth the better are the returns. 

ut the general limit reached does not exceed 
400 ft. or 500 ft. The Copiapo is an exception, 
the depth reached on that property being some- 
where in the neighbourhood of 2700 ft. ; but this 
has been doubled in more than one of the Lake 
Superior mines. It would be easy to enlarge upon 
this aspect of the copper question, but we have, 
perhaps, said enough to show its general drift. 
The point for immediate consideration is that no 
very great increase of supplies is required to read- 
just the balance as between production and con- 
sumption, especially with caution in purchases, 
and that all the indications point to this increase 
being provided within another few months, when 
we shall probably see copper down again—not, 
perhaps, in the neighbourhood of 50/., but at a 
fairly reasonable price. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE annual spring meeting of the Institution of 
Naval Architects is being held this week in the 
hall of the Society of Arts, under the chairmanship 
of the President of the Institution, the Right Hon. 
the Earl of Hopetoun. The first sitting was held 
on Wednesday last, the 22nd inst. There were 
two sittings yesterday, one in the morning and the 
other in the evening, whilst the p ings will 
terminate to-day with an evening sitting, there being 
also one this morning commencing at 12 o’clock. 

The programme this year includes twelve papers 
to be read and discussed. The annual dinner of 
the Institution was held on the evening of Wed- 
nesday in the Grand Hall of the Hotel Cecil. 

On members assembling at twelve o’clock on 
Wednesday morning the first business was the 
reading of the 


Report OF THE COUNCIL FOR THE Past YEAR. 


From this it appears that this most useful Insti- 
tution continues to prosper, both in regard to 
financial position and increase in numbers, aahinah 
there has been one falling off, and that under a 
most important heading, viz., that of entrance fees. 
This is attributed to the fact that no summer meet- 
ing was held during the past year. It isa matter 
of some significance, and worthy of remembering. 
The summer meetings of technical institutions 
often supply a great number of new members, 
as has been proved very often of late years, both 





in this and other societies. In spite of this, 
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however, the membership of the Institution has 
increased during the past year, although not to so 
great an extent as on some previous occasions. 
This year the Council had decided to accept a very 
cordial invitation received from the Mayor and 
Corporation of Newcastle-on-Tyne, and the Presi- 
dents in Council of the North-East Coast Insti- 
tution of Engineers and Shipbuilders to hold a 
summer meeting at Newcastle. Particulars of 
this meeting will be announced later on. It is to 
be hoped that it will be held fairly early in the 
summer so as not to clash with the meeting of the 
Institution of Mechanical Engineers to be held in 
Plymouth during the last week in July. There is 
undoubtedly a strong feeling on the part of many 
members of the Institution against meetings being 
held during the month of August, which is gene- 
rally considered the holiday month. No doubt 
the Naval Architects, who have always recog- 
nised this sentiment in fixing the date for their 
summer meeting, will arrange for the gathering 
to be held early in July. Returning to the 
report of the Council, the statement is made 
that Mr. James Dunn, Dr. Francis Elgar, Mr. 
John Sampson, and Mr. A. E. Seaton have kindly 
consented to place their services at the disposal of 
the Institution as representatives on the sub-cora- 
mittee of Lloyd’s Register for Surveyors. It is 
next announced in the report that a gold medal has 
been awarded to Professor Captain Kriloff for his 
very able papers on ‘‘The General Theory of the 
Oscillations of a Ship on Waves” and ‘‘ On Stresses 
Experienced on Ship in a Sea-Way.” A second 
gold medal has been also awarded to Professor 
Hele-Shaw for his two exceptionally interesting 
papers describing his remarkable ‘‘ Investigation of 
the Nature of Surface Resistance of Water and of 
Stream-Line Motion under Certain Experimental 
Conditions.” The Council felt that they were 
greatly indebted to Professor Hele-Shaw, who is 
not connected with the Institution, for freely placing 
the result of his prolonged investigation at the dis- 
posal of the members, and for publishing the results 
through the medium of the Transactions. 


ALTERATION OF RULES AS TO MEMBERSHIP. 


It is also stated in the Council’s report that 
they had had for some time under considera- 
tion the rules for the election of members and 
associates. They had come to the conclusion that 
it was to the interests of the Institution that 
these rules should now be made somewhat more 
stringent, and that provision should be made for a 
class of associate members intermediate between 
full members and associates. In accordance with 
this determination Sir William White rose to 
move an alteration in the rules. He said 
that although it had always been an honour to be 
a member of the Institution, the Council thought 
that perhaps it was a greater honour at the present 
time, now that the Institution had become larger 
and more powerful than it was originally. They 
had, therefore, determined to propose to institute 
a new class of Associate Members. In this respect 
they would be following the precedents set by the 
Institution of Civil Engineers and the Institution 
of Mechanical Engineers. There were many 
younger men who would be candidates to the Insti- 
tution, and were fully trained as naval architects 
or marine engineers, but had not reached the years 
or dignity of position of the older members. It 
was proposed to put these younger men in the class 
of Associate Members, from which they might be 
transferred to the higher grade in due course. A 
further alteration in the rules which the speaker 
proposed was that candidates coming up for elec- 
tion might have had a training of five years in 
works, whereas if a part of the time were spent in 
works and part devoted to study in some technical 
institutional college, the total period would be 
reduced to four years, or one year less than if the 
whole time were spent in works. These proposi- 
tions were seconded by Mr. Martell, and were 
carried unanimously. 


THe PreEsIDENT’s ADDRESS. 


Lord Hopetoun next proceeded to deliver a brief 
address, in doing which he first referred to the 
losses which the Institution had sustained during 
the past year through death. The first mentioned 
was one of the vice-presidents, Mr. Tindall, who 
was chairman of Lloyd’s Register. Two members 


of Council have also died during the past year, 
namely, Mr. William Laird, of Birkenhead, the 





head of the famous shipbuilding firm identified 
with the first introduction of iron shipbuilding, and 
whose father, the late Mr. John Laird, was one of 
the earliest vice-presidents of this Institution. Sir 
William Gray was the second member of Council 
whose death the Institution had to deplore. He was 
a well-known shipbuilder at West Hartlepool, who 
by his enterprise and ability attained very great 
success. Sir John Fowler and Sir William Ander- 
son were also both members of the Institution. By 
the death of Mr. Dietrich, Constructor-in-Chief of 
the German Navy, the Institution had lost not 
only a member of the highest capacity, but also 
one of its best friends and well-wishers. Members 
who attended the meeting in Germany of 1896, 
will remember the prominent part taken in their re- 
ception by Mr. Dietrich, and how much his labours 
contributed to the success of the meeting. Turning 
to matters of a less painful nature, the President 
pointed out that the shipbuilding world during the 
past year had been in a state of intense activity 
both as to the Royal Navy and the mercantile 
marine. The output of tonnage of the United 
Kingdom in 1898 has surpassed all previous records. 
The mercantile tonnage launched amounted to 
1,367,000 tons, a total which exceeded that of 
1897 by no less than 44 per cent. In addition 
to this, warships with a total displacement of 
196,000 tons were launched, and of this amount 
more than three-fifths were built in private yards. 
In regard to orders in hand conditions are equally 
satisfactory. Last spring the amount in progress 
amounted to 1,023,000 tons; that at the time was 
a condition of things without precedent in the ship- 
building industry of the country, but at the present 
juncture it has been entirely surpassed. According 
to the latest statistics, the new mercantile shipping 
actually in progress reaches the total of 1,400,000 
tons, showing an increase of nearly 40 per cent. 
over the corresponding figures of a year ago. In 
addition to this there are now numbers of warships 
under construction, their displacement amounting 
to over 410,000 tons, of which considerably more 
than half is being built in private yards. In addi- 
tion to this it is generally understood that there is 
every prospect of full employment in our building 
yards for some time to come. 

With a demand such as this, naturally prices in 
all trades connected with shipbuilding are of a 
satisfactory nature, at any rate from the producers’ 
point of view. It is, Lord Hopetoun pointed out, 
this abnormal demand for shipbuilling material 
which accounts for those instances in which 
American tenders for steel plates intended for 
vessels to be built in this country have been ac- 
cepted, and concerning which transactions alarmist 
articles in our newspapers are occasionally pub- 
lished. Less than one-third per cent. of the mer- 
cantile output of 1898 was, the address stated, 
made up of sailing tonnage. The vanishing of the 
sailing vessel from the shipbuilding yards of the 
United Kingdom does not, however, find its 
counterpart in France. In that country the con- 
struction of large steel sailing vessels is making 
rapid progress, fostered by certain provisions of 
the bounty laws, while no proportionate expansion 
has taken place in the building of steamers. 
During 1898 the sailing tonnage launched by 
French shipbuilders amounted to upwards of 
30,000 tons, and formed 45 per cent. of the total 
mercantile output of the country. These figures 
included twelve sailing vessels of 2000 tons and 
upwards, and at the present time 26 sailing vessels, 
aggregating 63,000 tons, are on order. In Italy 
the shipbuilding industry is also effected by bounty 
laws, 90,000 tons being in hand or on order. This 
is nearly three times as much as was on order last 
spring. 

Last year the United States held the first place 
among foreign countries in the building of ships, 
and this was mainly due to the large production 
of vessels for the Great Lakes. In Germany at 
the present time 168,000 tons are now in course 
of construction; this includes eight steamers of 
10,000 tons and upwards, whereas we have only 
four vessels of such size in hand in this country. 

Turning to records of war vessels, the President 
gave particulars of the ships in hand for our own 
Navy, referring in detail to the battleships and 
cruisers which have been ordered, or which have 
been in progress during the year, and he concluded 
by a reference to the heavy work that had fallen 
upon the Admiralty officials in consequence of the 
increase of the naval programme, congratulat- 
ing not only members of the Institution, but the 





nation at large, on the admirable manner in which 
this work had been carried out. 


Tue Trrats oF H.M.S. ** Argonaut,” 


The next business was the reading of a paper b 
Sir John Durston, the Engineer-in-Chief of H.M. 
Navy, entitled ‘‘ Trials and Experiments made in 
H.M.S. Argonaut.” This paper we commence to 
print in full this week. It will be seen that this is 
a very valuable contribution, giving, as it does, the 
consumption of steam for engines of large size 
running at various powers. It also throws con- 
siderable light on the reasons for an absence of 
economy in war vessels when run at low speeds as 
compared to high speeds. These points will be 
more apparent when we publish the remainder of 
the paper, the tables attached being especially 
valuable. Discussion on this paper was of a some- 
what brief nature, and ontalely was not worthy of 
the contribution. This fact, however, may be 
doubtless attributed to the circumstance that the 
paper was not in the hands of members previously 
to the reading. With one, however, holding so 
important a position as the Engineer-in-Chief, and 
whose time is so fully filled up, one must be con- 
tent to accept what is given. We believe it is the 
custom of the Institution not to accept written con- 
tributions to the discussions. This is to be regretted, 
as there is much that might be profitably said in 
connection with the subject of the present paper. 

Mr. Thornycroft, who was the first speaker, said 
that so far as he was aware this was the first occasion 
upon which the water consumption was given for 
large ships of Her Majesty’s Navy. The author had, 
however, not only given the water consumption of 
these big engines, but had described the setting of 
the slides and other mechanical details, as well as 
giving the steam consumption for auxiliary engines. 
They were, therefore, able to separate the two, 
and it was surprising to find how large an amount 
of the steam generated was used by the auxiliaries. 
The speaker was not sure how the pumping appli- 
ances had been treated, but he was convinced that 
auxiliary pumps, even on the best ships, were 
accountable for a large quantity of water evapo- 
rated by the boilers. The paper was undoubtedly 
one of the highest value, and the thanks of the 
Institution were due to the author for his dis- 
interested labours and the liberal manner in which 
he had made public the results of the work done 
in making the trials. 

Mr. Stromeyer agreed with Mr. Thornycroft 
that this was an exceedingly valuable paper. A 
few years ago the Institution of Mechanical Engi- 
neers had established a Research Committee on 
Marine Engine Trials, and the results of the labours 
of this Committee were contributed to the Transac- 
tions of that Institution in a series of reports which 
gave details of trials made at sea with various 
vessels. These latter ships, however, had engines 
of smaller size than those now dealt with by the 
author. A point the speaker wished to bring before 
the attention of the meeting was that of measuring 
feed water. Some years ago he had suggested a 
chemical process, by which the volume of large 
masses of water could be estimated. That method 
had been followed in America with success, and he 
himself had measured large quantities of circulating 
water, with the result that the records obtained 
corroborated the experiments made, and he thought 
that what was known as the salt measurement was 
quite trustworthy. Sir John Durston, however, had 
the appliances necessary for measurement already 
made, and he would, therefore, doubtless prefer to 
use them in future, but if any other engineer wished 
to measure water on board ship, the speaker would 
recommend him to try the chemical process referred 
to, which he thought was most valuable. 

Mr. A. E. Seaton said it was the custom of the 
Admiralty to test their Belleville boilers on shore, 
and in this way arrive at the water evaporated 
fora given quantity of fuel. He thought that if 
Sir John Durston would collect these figures and 
place them side by side with those relating to 
engine construction, the publication would be 
most instructive. It was often considered, 
the speaker said, that there was an advantage In 
working with higher pressure of steam in the 
boilers than in the engines ; but the figures pub- 
lished did not bear out this theory. The author's 
figures also showed that steam jackets were very 
little good at high speed. The speaker had long 
thought that was the case, and had pointed out on 
previous occasions that the element of time would 
have considerable effect on the efficiency of the 
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steam jacket, so that with high reciprocations 
there would not be time for the effective trans- 
mission of heat. At the same time he failed to 
understand why a loss should result from the use 
of the jacket. He thought perhaps that the re- 
heating of the steam would probably be more 
effective than superheating. 

Sir John Durston, in replying to the discussion, 
said that the trials have shown the necessity of 
attacking the problem of steam consumption of 
auxiliary engines. The records showed that the 
steam used by all! auxiliaries in use throughout the 
machinery department, and the ship during the 
hours in which the evaporators were not in use, was 
relatively to the power of the main engines 3.57 Ib. 
per indicated horse-power, or about 22 per cent. of 
the consumption of the main engine, when the latter 
were exerting 3600 indicated horse-power. On the 
higher power trial, when 13,500 horse-power was 
indicated, the water used by auxiliaries was 
1.59 lb. per indicated horse-power of the main 
engine, or 10.4 per cent. of the consumption 
of the latter. This showed how important an in- 
fluence the auxiliaries had on the coal consump- 
tion at low powers. The problem would have to 
be attacked, and it was to be hoped that a most 
material reduction could be effected in the demands 
for coal made by these auxiliaries. As matters 
at present stood, they could not be accepted 
as satisfactory. Referring to the remarks made 
about jacketing, it was to be remembered that 
jackets were of great use in warming up the en- 
gines preparatory to starting, and might therefore 
be considered valuable, apart from their action, as 
fuel economisers simply. 

At this point the meeting adjourned. 


Some Steam TRIALS OF DaANIsH SHIPs. 


The remaining paper read on Wednesday was by 
Captain A. Rasmussen, of the Engineering De- 
partment, Royal Danish Navy. This paper we 
print in full in our present issue. 

Sir William White opened the discussion by re- 
marking that the gratitude of the Institution was 
certainly due to Mr. Rasmussen for the trouble 
he had taken in preparing the paper. The speaker 
said he felt this more especially in his own case, 
as it was due to his action that the paper had been 
written. Some years ago the author had, as stated, 
contributed to ENGINEERING a very valuable paper 
on the expenditure of power in propelling vessels 
at varying depths of water. This paper Sir 
William White had read, and when he saw the 
author in Copenhagen he told him that he regretted 
that the contribution had not been sent to the Pro- 
ceedings of the Institution, and he then persuaded 
him to write the paper now before the meeting. 
The facts stated by the author were a verification 
of Scott Russell’s work as to the conditions experi- 
enced in running trials in water of varying depths. 
The matter was extremely interesting, but Sir 
William White looked on the details as possessing 
a scientific rather than a practical value to the 
majority of engineers, because very high speeds 
would not often be run in shallow water. It 
will be seen by the diagrams that the expendi- 
ture of power was very great at speeds at from 
about 12 to 14 knots when running in 2} fathoms 
. ascompared to steaming at the same speeds with 
reasonable depths of water. The Danes, however, 
had large areas of shallow water, in which their 
vessels might be called upon to act, and they 
naturally wanted to know how they would behave 
under these conditions. It was interesting to 
notice from details given by the author how the 
trials as to displacement and its influence on speed 
supported our own model experiments. The ad- 
vantage of using either one or two boilers was also 
of great interest, and might have a bearing on the 
design of warships which had in ordinary naviga- 
tion to run at small powers. Attention was often 
drawn to the steam consumption of engines at low 
speeds, whilst the boiler was forgotten. The author 
had given figures showing the time taken to raise 
steam after lighting fires, the vessel with water- 
tube boilers of the Express type going at full speed 
33 minutes after the fires had been lit. This quality 
of quickly getting up steam was of considerable 
importance from a military point of view, and 
would have much influence in deciding the type 
of boiler to be used. The speaker wished to bear 
testimony to the admirable manner in which the 
Danish torpedo-boat service was organised and 
carried out. The authorities at Copenhagen had 
informed themselves thoroughly on the water- 








tube boiler question, and had considerable ex- 
perience in that type of steam generator; the 
half hour taken in raising steam to a pressure 
of 175 lb., and the vessel being under weigh at 
full speed three minutes later was a performance of 
which they might feel proud. The stopping and 
starting trials detailed by the author were carried 
out in Her Majesty’s ships, and no commanding 
officer would fail to make them for his own instruc- 
tion in handling the vessels. 

Mr. J. I. Thornycroft said that the paper was 
especially interesting to him, as a good deal of 
machinery and most of the boilers referred to had 
been made by his firm. A good many Thornycroft 
boilers were, however, made in Denmark to the 
drawings supplied by him. In the records given by 
the author it was seen that in the shallow-water 
trials the power required for driving the ship 
in the neighbourhood of 12 knots went up very 
rapidly, as compared to that needed for propul- 
sion of the vessel in deeper water. This was 
the more remarkable because, although the curve 
rose so rapidly at first, it afterwards fell below 
the deeper water curves, as will be seen by the dia- 
gram we publish on page 396, Fig. 1. If this in- 
dicated a higher performance in shallow water at 
high speeds it would be an interesting result. 
The boilers used were of the Speedy type, and the 
Danish engineers had had windows placed in them 
in order to observe what was going on inside. 
The speaker had thought this was a dangerous pro- 
ceeding, and told them so. But no evil results 
had followed yet. 

Mr. Macfarlane Gray said that the details given 
by the author in regard to starting the engines, and 
the time and speed curves showing the manceuvring 
power of the propeller, were extremely interesting. 
He had been for many years in search of just such 
acurve. It was of great importance in reference 
to cases of collision, and he took the opportunity 
of calling the members’ attention to it. He had not 
been able to study this diagram in the manner its 
merits deserved, but he would return to the subject 
on a future occasion. 

Mr. Worthington, of the Admiralty, spoke of the 
effect of shallow draught on resistance, and said 
that no such good record as that contained in the 
paper was to be found at the Admiralty, but large 
numbersof instances of the drag due to wantof depth 
of water had been recorded. Owing to an accident 
to H.M.S. Medusa during her trials, proceedings 
had to be stopped for some time when the tide was 
falling, so that when running was resumed the 
depth of water was 2 fathoms less, and it was 
found that there was a greater resistance of from 
4 to 5 per cent. These observations were confirmed 
by the trials of the Edgar and the Blenheim. When 
these vessels were tried in Stokes Bay with a depth 
of about 14 fathoms, their loss in speed was about 
a knot to a knot and a half, as compared to 
that on the deep-sea course off the Cornish coast, 
where the water was 25 to 27 fathoms deep. 
They had confirmed these results in making 
trials on the Maplin Mile. The speaker thought 
it would be of value if the author would attach to 
his paper as an Appendix the communication he 
had already contributed to ENGINEERING so that 
the matter might be complete. At Admiralty trials, 
the effects of the propeller in stopping and starting 
vessels, had been registered, but intermediate 
observations had not been taken, so that they had 
been unable to plot a curve as the author had done, 
and had only dealt with total time. The details 
the author gave were of very great interest. 

Sir Edward Reed said that he had had a good 
deal of experience of the undesirability of run- 
ning trials in shallow water, and had found the im- 
portance of this factor in the variation of speed 
and the longer time taken in steering. There was 
one point that shou.d not be forgotten in connec- 
tion with this shallowwater condition ; that was the 
influence of the form of the vessel as bearing upon 
the drag of water. That was especially notice- 
able in flat-bottomed craft, as compared to those 
having a considerable rise of floor. He thought 
it was important that observations should be made 
with a view to throwing light on this point. The 
form of a vessel influenced her speed to a greater 
degree in shallow water than in deep water, and 
information in this respect could hardly be con- 
sidered complete without the details as to form. 

Mr. Speyer, of the Admiralty, stated that in- 
stances had been given of the retarding effect of 
shallow water on the speed of vessels; but there 
were other examples of an exactly opposite nature 








that could be brought forward. He remembered 
very well a certain to o-boat built for Her 
Majesty’s Government that had been tried on the 
north-west coast without success in regard to 
getting up speed. On one occasion she had been 
turned into a shallow gulley amongst the sand- 
banks, when it was found, to the surprise of every- 
one, that she suddenly came up to the required 
speed. The contractors wished very much to run 
the trial trip of a vessel in this particular gulley at 
the same time of tide, but the Admiralty did not 
look on the matter in quite the same light. He 
noticed that Mr. Bevis was at the meeting, and he 
thought perhaps he would like to say something on 
this subject. There was one other point in the 
— upon which he would touch. The author 
ad referred in the paper to the results of a twelve 
hours’ trial as the ‘‘sea speed” of a vessel. In 
the Navy they considered that it was only after 
twelve hours’ running that the effect of cleaning 
fires would be felt. 

Mr. Ellis, of the Admiralty, also bore testimony 
to the fact that the effect of shallow water was not 
always to retard but sometimes to increase speed. 
Resistance was due to wave making, to frictional 
resistance, and to shallow-water drag on the bottom. 
Now it might be that in shallow water the drag of 
the water on the bottom would consume more 
energy than if the vessel were in deep water, but 
on the other hand, the wave-making resistance 
would be so affected that the retardation from that 
cause would be considerably less, the balance re- 
maining in favour of the shallow-water trial in 
regard to speed of the vessel. 

Mr. Martell asked for some explanation of the 
term ‘‘ drag on the bottom,” in reply to which Mr. 
Ellis explained that water being viscous, the ship 
draws with it layers beneath layers of water, and, if 
the earth is near, the layer that is in contact with 
the bottom has a considerable retarding affect on 
the layers above, and thus increases the friction of 
the water on the bottom of the vessel. 

Mr. Bevis said that it was quite by accident that 
they had found out that in the torpedo-boat re- 
ferred to by Mr. Speyer they could make more speed 
in shallow water than they could in water of a 
moderate depth. He might state, however, that 
when they got on a deep-water course in the Clyde 
they attained the required speed. It was thought 
at the time that the influence was not so much due 
to the shallowness of water as it was to the in- 
fluence of current. 

A vote of thanks to the author brought the pro- 
ceedings of the day to a close. 

The following is a list of the papers read yester- 
day : ‘‘The Logical Arrangement of Motive Power 
of Warships,” by Commodore G. Melville, Engineer- 
in-Chief, United States Navy; ‘‘ The Stresses at 
the Discontinuities in a Ship’s Structure,” by Mr. 
J. Bruhn ; ‘‘On the Advantages of using Tcheby- 
scheff’s Rule in Association with the Integrator to 
obtain Cross Curves of Stability,” by Mr. C. F. 
Munday ; ‘‘ Reminiscences of Early Marine Steam 
Engine Construction and Steam Navigation in 
the United States of America from 1807 to 1850 ” 
(continued), by Mr. Charles H. Haswell ; ‘‘On 
Steam Pipes,” by Mr. J. T. Milton, Chief Engineer 
Surveyor of Lloyd’s Register of Shipping. 

The papers down for reading to-day are as 
follow: ‘* Portable Pneumatic Riveters for Ship- 
building,” by Mr. W. I. Babcock ; ‘‘ Practical Ex- 
perience on the Strength of Boilers,” by Mr. C. E. 
Stromeyer, Chief Engineer of the Manchester Steam 
Users’ Association ; ** Torpedo-Boat Destroyers for 
Sea Service,” by Mr. James Howden; ‘’On the 
Communications forwarded by Messrs. J. Inglis 
and A. Denny and Professor Biles on the subject 
of Mr. James Hamilton’s paper on ‘The Horse- 
Power absorbed by Skin-Friction and Wave- 
Making,’” by Mr. James Hamilton ; ‘*‘ The Balanc- 
ing of Engines, with special Reference to Marine 
Work,” by Professor W. E, Dalby. 

We shall continue our report of the meeting in 
our next issue. 





NOTES. 
Tue Coat Consumption or AUXILIARY EnGInes 
IN CRUISERS. 

In the first-class cruiser Amphitrite, of 18,000 
indicated horse-power, which will go on her steam 
trials during the course of mp an interesting 
experiment will be made with the view of securing 
the advantages of triple-compounding in the work- 
ing of the auxiliary machinery, and thus of reduc- 
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ing the coal consumption of these engines, which, 
in the case of the sister cruiser Argonaut, proved 
to be 22 om cent. of the total when the machinery 
was working at one-fifth power—3500 indicated 
horse-power. It is intended, instead of passing the 
exhaust from the feed pump to the condenser, to 
use it in the centrifugal pumps. In the feed pumps, 
owing to their heavy duty, the pressure requires to 
be constant with a high terminal pressure, and as 
the centrifugal pumps are usually designed to be in 
excess of condenser requirements, so as to be able 
to undertake heavy duty in case of fire or other 
emergency, there will be sufficiency of steam pres- 
sure from the feed pump. To obviate fluctuations 
a receiver will be provided between the two pumps, 
with an escape valve, so that any excess will be 
provided against, and to prevent clatter this will 
be of the pistontype. The steam, after doing duty 
in the centrifugal pumps, will pass to the distiller 
and not to the condenser. The exhaust from several 
other auxiliary engines, fans, bilge pumps, &c., 
used on the trial will also pass to the distiller, so 
that no live steam from the boiler will be used in 
the latter. It will certainly be interesting to com- 
pare the results with those of other ships worked 
in the usual way, with live steam for all auxiliaries 
and for the distiller, which latter usually requires 
such a large proportion of the main steam supply 
for making up losses in the feed water. 


EFFECTS OF THE DEVELOPMENT OF CHINA. 

It is conceivable that China, with its enormous 
resources, and extremely cheap labour, may yet 
become the manufactory of the world, and that 
instead of exporting our products to China we 
may have extensive imports from China of goods 
which we now make for ourselves. When once 
an industrial and economic impulse has been 
given toa nation, forces are brought into action 
which no diplomacy or legislation can control, and 
it does not require a prophet to see that the 
potentialities of the Chinese Empire with immense 
natural resources, and with 400 or 500 millions 
of the most industrious people on the face of the 
earth, with the natural instincts of the mechanic 
and an innate capacity for trade, are very great, in 
fact, almost inconceivable. People in this country 
are too apt to look upon the Chinese as a worn-out 
nation, and to judge of their moral and physical con- 
ditions from the descriptions of their official classes ; 
but in this they make a great mistake. Immense 
districts in China are inhabited by an industrious, 
prosperous, and law-abiding people, whose standard 
of comfort and morality wi compare favourably 
with that in any other part of the world, and whose 
energies only require to be turned from agriculture 
to trade and industry to bring about a state of affairs 
to which the industrial development in Britain 
during the past 100 years would be very insig- 
nificant. China, indeed, may be a great industrial 
country long after our coal-fields have been ex- 
hausted, and when the change of conditions has 
caused a transfer of the world’s industry and trade 
to other, and at present, largely undeveloped coun- 
tries. What is true of China is also true of 
America. Weare very apt to blame the Chinese 
for their obstructive conservatism and the Ameri- 
cans for what we consider their absurd Protec- 
tionist measures ; but if either or both were re- 
moved suddenly, we would soon be face to face 
with a state of affairs which would bring great hard- 
ship to large numbers of the community. Let, us, 
therefore, be content to hasten slowly, so that 
changes may be brought about by a slow evolution, 
in which all will have time to adapt themselves to 
the altered conditions. 


Rattway SurvEYING in Burma. 

In a paper read before the Society of Engineers 
on March 6, Mr. E. Wynter Wagstaff, executive 
engineer to the Burma Railway, gave a very in- 
teresting account of survey work in the Shan Hill 
country. The line, which it is proposed to con- 
struct from the valley of the Irrawaddy to the 
Salween, crosses an exceedingly rugged country. 
Mandalay, the starting point, is 250 ft. above sea 
level, whilst at Maymyo the line reaches an eleva- 
tion of 3515 ft. The greatest obstacle met with on 
the route appears to be the Gokteik Gorge, about 
80 miles from Mandalay. This gorge has an 
average depth of 1300 ft., but fortunately is bridged 
at one or two points by natural rock bridges several 
hundred feet thick, and one of these was made use 
of for the location of the line. The transport 


arrangements in surveys of this character are of 





prime importance. Mr. Wagstaffs party consisted 
of himself, one senior and two junior assistant 
engineers, two native levellers, fifty chain -men 
and tent kalassies, a clerk, three interpreters, and 
fifteen native police under a native officer, a native 
hospital wren 200 a native in charge of the rations, 
and about twelve or sixteen servants and followers. 
Supplies for this large party were carried by trans- 
port bullocks, which are able to carry 1501b. to 1801b. 
each, and will march for 6 or 7 hours a day ata 
speed of 2 miles per hour. If allowed a rest fora 
day before and after the trip they can for a single 
day do as much as 20 to 25 miles. The whole slopes 
of the ravine surveyed were covered with dense 
timber and undergrowth, so that a large force of 
jungle cutters was necessary. The surveys were 
made, in the first instance, with compass and an 
Abney reflecting level. Distances were measured 
by chaining even on ground as steep as 1 to 1, the 
stadiometer not being used. In the case of the first 
survey made, the ruling gradient was fixed at 8 per 
cent., the idea being to lay down a rack line. In 
a eae survey a grade of 4 per cent. com- 
pensated for curvature, was adopted, and still later, 
another line was run with a ruling gradient of 1 in 
40. This latter line has involved a great amount 
of development, and a viaduct 2000 ft. long, one 

ier of which is 350 ft. high. Reverse curves have 
had to be freely used, but zigzags or switchbacks 
have been avoided. The sharpest curves are of 
338 ft. radius, and a tangent at least 200 ft. long 
is introduced between the branches of all reverse 
curves. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 16. 
THE boom iniron and steel continues, and prices are 
soaring towards the point where demand will bechecked. 
Already there are evidences of the withdrawal of con- 
sumers, but this is as much due to the inability of 
manufacturers to deliver as to prices. With No. 1 


foundry iron at 16 dols. and billets at 27 dols. and | jo, 


forge iron at 14 dols., it is clear that consumers in 
many lines must delay purchasing until they can 
adjust the prices for work with raw material. The 
advancing tendency will probably continue for weeks, 
possibly months. Pittsburg is the storm centre of 
activity, and mills are in most cases oversold for from 
three to four months. The fact is fully appreciated 
that there is an unusually large column of business 
standing in line, and this accounts for the upward 
tendency in the absence of a vigorous demand. Sheet 
iron advanced more than anything else this week, 
though all kinds of bar iron and bar steel cannot be had 
at last week’s prices. Plates, beams, tees, and channels 
are also quoted higher, but it leaks out that some 
favoured buyers have been able to buy material below 
the usually quoted prices. Prices have advanced gene- 
rally from 40 to 50 per cent., steel billets 75 per cent. 
Steels products are climbing fast, and all lines of 
heavy and light hardware are much higher, though 
not exceeding 30 per cent. Market conditions are 
decidedly easier than last week, but only because 
material cannot be had. Consumption requirements 
are now expanding rapidly, and the real crisis in the 
trade isnot yet reached. Wages have been voluntarily 
raised to 200,000 workers, and further advances are an- 
nounced daily. The heavy demand for coke is putting 
more in blast. Last Saturday 16,000 out of the 18,000 
ovens in the Connellsville region were fired. 








LONDON COUNTY COUNCIL AND 
ENGINEERING CONTRACTS. 
At Tuesday’s meeting of the London County Council, 
Lord Welby in the chair, the Fire Brigade Committee 
submitted the following report and recommendation : 


Prorosep New River APPLIANCE. 


It will be in the recollection of the Council that twelve 
months ago the tender of a firm to supply for 8000/. an 
experimental fire-float, containing pumping and —— 
ing machinery, was accepted; but that, the firm not 
being prepared to enter into the contract pre’ by the 
Council’s solicitor, the question was brought before the 
Council on July 26 last, when it was resolved that the 
instruction = to the solicitor to prepare the contract 
should not be further acted upon, and that the ae 
and specification furnished by the firm in question should 
be returned. In the meantime the chief officer has 
further considered the subject, and, as the result of his 
deliberations, he has submitted to us a revised drawing and 
specification of a fire-float, in the construction of which, 
as far as he is aware, no patent rights will be infringed. 
The original proposal was that the boilers, —, and 
pumps of the craft should be in duplicate, so that in the 
event of a breakdown in one set of appliances it would 
not be necessary to disable the vessel. The chief officer, 
however, now recommends that the craft should be a 
smaller one, but that the mechanism should not be dupli- 
cated. It is pro that the length of the vessel, which 
will be fitted with twin screws, shall be 80 ft., with a 


beam of 16 ft. The draught will not exceed 2 ft.; the 
speed will be about 10 knots an hour, and the indicated 
horse-power 225. It is proposed to have Worthington 

umps in the fore part of the vessel, capable of deliver. 
ing 1250 gallons per minute, aud it is also proposed 
that delivery outlets shall be fitted on each bow and 
quarter, so that it will be practicable to manceuvre the 
vessel in the event of a temporary failure of the engine 
power. The cost of the vessel proposed will, it is esti- 
mated, not be half of the amount asked for the float 
originally suggested ; but, on the other hand, if the vessel 
proves a success five of them will, in all probability, 
eventually be required instead of three of the original 
type. The drawing and specification prepared are sufii- 
cient to guide firms tendering for the work, but the chief 
officer suggests that each firm tendering should supply its 
own detail drawings and specification. If this be done it 
seems reasonable that some allowance should be made to 
tenderers in respect of the expense to which they will be 

ut in the matter, and we accordingly suggest that the 
Souneil should agree to pay the sum of 20/. to each 
tenderer, save the accepted firm, who submit detail draw- 
ings and specification. We recommend: That tenders 
be invited by public advertisement for the construction of 
an experimental fire-float containing pumping and pro- 
pelling machinery, and that the advertisements do state 
that a sum of 20/. will be paid to each tenderer, save the 
accepted tenderer, who submits detail drawings and 
specification. 

Mr. A. M. Torrance, chairman of the committee, for- 
mally moved the adoption of the report. 

Mr. Beachcroft asked for an assurance that steps had 
been taken to prevent the recurrence of the difficulty 
which had arisen with Messrs. Yarrow. 

Mr. Torrance remarked that after their ex 
steps would certainly be taken to prevent a 
arising again. 

The report was then adopted nem. con. 


erence 
ifficulty 





NAVAL ENGINEERS. 
To THE Eprtor oF ENGINEERING. 

Sirn,—With your permission [ should like to place 
before your readers a few remarks bearing on the letter 
by ‘Far East” on Naval Engineers, which appeared in 
your issue of the 3rd inst. his letter deals with the 
engineering question in the Navy from the point of view 
of an executive officer, and is interesting as throwing a 
strong light on the position which the engineer holds on 
a man-of-war. The chief point in the Naval En- 
gineers’ scheme is that they should be made executive 
officers, so as to insure for themselves a more efficient 
sontrol of the large and important department for which 
they are responsible. As officers of the civil branch they 
have no definite authority in their department, ‘‘custom 
of the service” being a great factor—a very uncertain 
element—varying with the views of the executive officers 
in the ship at the time. The powers of the civil officers 
are laid down in the vague terms ‘‘ They shall have all 
necessary authority within their own department.” Their 
authority is always open to challange from the executive 
officers, and such challenges are of frequent occurrence, 
necessitating often—on the part of the engineer officer— 
— to the captain of the ship. On the other hand, 
the authority of the executive officers is definite and 
absolute, and not open to challenge. : 

Nearly a quarter of a century ago the late Admiral 
C. Fellowes in giving evidence before Sir A. Cooper 
Key’s Committee said ‘‘Men-of-war are now floating 
machines, and are more or less under the direction of 
the chief engineer. In my opinion he should have the 
power of giving an order to any man in the ship without 
the possibility of that man disobeying. the order, or even 
questioning it.” The same officer, in reply to the com- 
mittee’s question, ‘‘What do you mean by making 
engineers executive officers?” answered, ‘‘What I mean 
is that their uniform should bear a loop; that is the 
clearest way of defining it.” For the information of 
those of your readers who are not acquainted with the 
naval uniforms, it may be explained that this ‘‘loop” is 
worn on the sleeve of the executive officers’ coat, and is 
the badge of authority. 

The complement of a warship is divided up as follows: 
(1) The seaman class (this is the military or executive 
branch) ; (2) the engine-room hands; (3) the marines; 
(4) miscellaneous ratings, The following officers are 
responsible to the captain of the ship for the discipline 
of the men in these various sections. The commander—or 
first lieutenant, as the case may be, according to class of 
ship—is responsible for the discipline of the seamen and 
of the mob st, cmc ratings ; the chief engineer for that 
of the engine-room hands ; and the marine officer for that 
of the marines. In our large ships the seamen and the 
engine-room hands are about equal in numbers ; in some 
of the smaller classes of vessels—as, for instance, in the 
“‘destroyers”—the engine-room hands far outnumber 
the seamen. In ourlarge cruisers the engine-room hands 
number over 300; for the discipline of this lange body of 
men the chief engineer is entirely Tesponsib le. ar 
East” states that “the special function of the executive 
officer is the maintenance of discipline.” It is on this 
very ground that the engineers claim that they should be 
made executive officers. . 

Before saying more it may be as well to expose the mis- 
chievous nonsense which is occasionally put forward as 
to a dual control that would be set up in our ships if the 
engineers’ claims were granted, the suggestion being that 
the engineers wish to share some power or other with — 
captain of the ship. It may be stated once and for al 
that the captain of the ship is entirely outside of any plan 
of reform suggested by the engineers; and the other 





executive officers of the ship are only affected indireotly. 
So far from establishing a dual control, the scheme wo 
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abolish one now in existence, which is that, although 
the chief engineer is responsible to the captain for the 
discipline of his department, the punishment of the men 
in his department for minor offences is in the hands of a 
deck officer, who is not the captain. pewe 

The discipline of the engine-room hands in time of 
action, is, if anything, of more importance than is the 
discipline of the seamen ; and no good reason has ever 
been put forward as to why the engineer officers, who 
have to maintain —— to the same extent as the 
executive officers, should be debarred the powers which 
are considered essential in the case of these latter officers 
for the carrying out of identical duties, viz., maintenance 
of discipline. If it is considered necessary to make any 
difference between the degrees of power allotted to the 
two classes of officers for this purpose, the advan 
should rather be given to the engineers, seeing that the 
maintenance of the discipline of untrained engine-room 
hands is a far more difficult matter than in the case of the 
executive officers with the seamen, these latter being 
disciplined from their youth. If it is necessary for the 
maintenance of discipline that the executive officer should 
be placed on a pinnacle as regards his men, it is equally 
necessary for the engineer officer to be so placed as regards 
his men. 

The denial to the engineer officers of the power to 

unish misdemeanours of a minor nature that may arise 
in their department is regarded by these officers as a great 
hindrance to the efficient administration of the depart- 
ment. That the chief engineer should be compelled to 
report all such offences to a deck officer—not the captain 
—and often to one junior to himself in rank, is repre- 
sented by opponents to reform as a fanciful grievance, of 
a personal nature only. A comparison, transparent in its 
absurdity, is made—by these opponents of the engineer’s 
claims—to the case of other officers of the civil branch, viz., 
the doctors and paymasters who have to go through the 
same routine of reporting. When the duties of these 
officers—as compared with those of the engineers—are 
considered, and that their departments consist of one or 
two subordinates only, also that in a three years’ com- 
mission neither doctor nor paymaster in a ship has _ 
bably occasion to make any — respecting these 
one or two subordinates, your ers may judge of the 
value of the comparison. That such comparison should 
be made and insisted on, only shows the light in which 
the position of the chief engineer, as head of a large de- 
partment, is regarded in the Navy. A true illustration 
of the grievance may le by considering how the 
position of the commander or first lieutenant, as the case 
may be (neither of these being the captain of the ship), 
would be affected as regards enforcing discipline and com- 
manding the respect of the men under his orders, if he 
were deprived of the powers of punishment now delegated 
to him, and that instead he had to report all offenders to 
the chief engineer for punishment. Would this affect 
his powers of maintaining discipline on deck, or would 
it not? 

The views held by ‘‘ Far East” as to discipline, are so 
remarkably strange, that it can hardly be believed that he 
is not writing ironically on the subject. He views with 
apparent favour a ‘‘ handy way,” occasionally adopted by 
some chief engineers in order to evade the disagreeable 
duty of reporting departmental offences to a deck officer ; 
but he may be quite certain that the large majority of the 
few who —— this plan are ashamed of it. If any could 
be found to defend this ‘“‘handy way ”—a system of con- 
temptible subterfuges, in which punishment is meted out 
illegally, and consequently called by some other name— 
they would certainly not cl by the engineers as 
the “‘best” in any shape or form. It forcibly illustrates 
the evils of the present system, when officers can possibly 
be driven to such discreditable expedients in order to 
circumvent it. ‘‘ Far East” has formed the opinion that 
this is quite good enough for the engineers, and would 
have your readers believe that the ‘‘ best” of them have 
no desire to rise above this sort of thing which ‘‘none but 
a foolish Paul Pry of a captain would poke his nose into 
as long as all works smoothly, and there are no com- 
plaints.” As long as all works smoothly and there are no 
complaints ! Your readers will be forming strange ideas of 
naval discipline. It may be observed in ing that the 

best” of people are usually those ake do not run 
oe to =o or on To many executive 
officers—we will hope not a very majority though— 
the ‘‘ best of the engineers ” youlk stetninie _ be i 
who advocate any change in the present state of affairs. 

Respectin courts martial, the engineers advocate that 
they should be eligible to sit when a man or officer of the 
engineer corps is being tried. In the case of men, the 
officers of the court are not captains of ships, and the 
main portion of ‘‘ Far EKast’s ” contention on this point, as 
on the others in question, amounts to this: that because 
& certain system or mode of procedure has existed, and 
does exist, therefore it shoul always continue to exist, 
— of all surrounding conditions having entirely 


, As regards titles, the engineers attach just as little 
importance to them as the executive officers ; but as they 
are advocating executive rank, the corresponding titles 
will be quite in keeping. If they are found in any way 
serviceable for one branc they will bably be equally 
so for the other, “Far Kast” has laboured - great desl 
with the case of the Army Medical Corps, and has shown 
& great solicitude—far too much—for the preservation of 
the high tone among the engineers; but the terrible 
example will not scare them ; in fact, the case has been 
quoted as rather strengthening the engineers’ claims. 

he naval executive titles are not more applicable to sea- 
_ than they are to the engineering branch, They 

enote no duty but that of command. They have, of 
aaa been hitherto associated with the seaman branch 
only, because this, until steam machinery was intro- 





duced, was the only branch in the Navy. The fear that 
the future engineer might perchance be mistaken for a 
deck officer is groundless, and need cause no alarm. Suc 
a mistake could only be made by those who are complete 
strangers to the Navy, and by such the mistake is pos- 
sible at the present moment. The fact that another 
branch had risen up in the Navy and had become of suffi- 
cient importance to make it worthy of sharing these 
things with the seaman branch would soon me 
known, and no confusion would result, either in the ser- 
vice or out of it. 

That ‘‘men are esteemed for what they do and not by 
what they are called” is a sound sentiment not exclusively 
applicable to the Se, ames who have also at times been 
informed in a similar way that ‘virtue is its own re- 
ward.” The — may be esteemed in the Navy 
**no end good fellows,” but the Navy has a remarkably 
funny way of expressing this esteem. An outward and 
visible sign of this esteem—the samc mode of expression 
as adopted with the seaman branch—is what the engi- 
neers ask for. They divide with the seaman branch the 
responsibilities and dangers of our Navy in and 
war. The duties of the two branches—although differing 
in some respects—are identical in one respect, viz., the 
being in command of large bodies of men, The question 
is not: Why should the engineers share disciplinary 
— privi oges, honours, &c., with the seaman branch? 

ut why should they not ? 

Yours, &c., 


March 11, 1899. R. N. 





ACETYLENE. 
To THE EDITOR OF ENGINEERING. : 

Sir,—In the extremely interesting and valuable article 
on acetylene, which appears in your issue of the 17th inst., 
you state that “‘ to get over this difficulty (with regard to 
drip apparatus) apparatus have been constructed in 
which water is allowed to rise up to the carbide or to flow 
over from one compartment into another. In practice, 
however, these apparatus have not answered ; and as re- 
gards overheating, Lewes finds this worse even than 
those just spoken of. There remain, then, only generators 
in which the carbide falls into a large excess of water.” 

It seems to us somewhat surprising that in so, as a 
whole, well-informed an article as this, such a mistake 
should have been made, as in his last lecture, delivered 
December 5, 1898, before the Society of Arts, Professor 
Lewes says, “‘but generators in which water rises from 
below, and so attacks the carbide, can be made safe if the 
arrangements are such that the water is never driven back 


from the carbide, and the bulk of the carbide is sufficiently | part 


sub-divided.” In this same lecture Lewes goes on to des- 
cribe the action of the carbide in water generators, and 
gives the conclusion, that though possessing many advan- 
tages, they are undoubtedly the least economical in output 
of acetylene per yield of carbide. } : 

Again, summing up the whole question after going 
into the details of each system of generator, the committee 
of the Society of Arts came to the conclusion, and stated 
in their report that ‘‘ probably, therefore, from a prac- 
tical point of view, the generators which are the best for 
general working are those in class 2 A (water rising round 
carbide).” : 

We trust that you will insert this letter, as it isa 
pity that Professor Lewes should have been so misunder- 


stood. 
Yours faithfully, 
THE THORNTON-ScaRTH AUTOMATIC LIGHTING 
SynpicatTE, LiMiTED, 
Arthur Levetin, Secretary. 
Artillery-street, Small Heath, Birmingham, 
March 20, 1899. 





ACETYLENE AND LIGHTING RAILWAY 
CARRIAGES. 
To THE Eprror or ENGINEERING. 

Srr,—I have noticed with Lene interest the article on 
acetylene in your issue of h 17, and I think your 
readers might like to know that we have recently, on the 
North-Eastern Railway, been able to show the value of 
acetylene mixed with oil gas for the lighting of railway 
carriages. We find by experience that the admixture of 
20 per cent. of acetylene with 80 per cent. of oil gas more 
than doubles its illuminating value; that is to say, an 
ordinary railway carriage double burner oil pas lamp, 
giving 16 candles, can, without any change in the fittings 
on the carriage, be converted into a 32-candle lamp, and 
rather more. : : : 

This is, of course, from a gas engineér’s point of view, 
and whether the sellers of calcium carbide are willing to 
quote such a price as will make the experiment com- 
mercially successful, and whether railway companies are 
willing to pay a little more for oil gas combined with 
acetylene than they would for simple oil gas, is a matter 
which may be left to them ; at any rate, there is no doubt 
that if good calcium carbide can be got to be delivered 
regularly and at a moderate price, a complete revolution 


would be effected in railway carriage lighting, to the very | Diad 


great benefit of the Ne, 
I am, Sir, your obedient servant, 
W. B. Rickman, Managing Director. 
Pintsch’s Patent Lighting Company, Limited, 
38, Leadenhall-street, London, E.C., 
March 20, 1899, 








TRADE IN THE SOUDAN. 
To THe Eprror or ENGINEERING. 
Sir,—An impression has hitherto existed that patents 
and trade marks registered in t also cover the 
Soudan. In the interests of clients who had instructed 


me to procure trade marks and patents in these countries, 
I referred the matter to the Foreign Office and also to 


h | the Agent-General in Egypt and the Governor-General 


of the Soudan. I enclose replies from Lord Salisbury 
and Lord Cromer. Lee both appear to be of sufficient 
importance to warrant the a nen 4 of your columns. I 
have not yet had Lord Kitchener’s reply, but will take 
the liberty of forwarding it when received. 
I am, Sir, your obedient servant, 
Bens. T. Kine, A. Inst. Mech. Inst, 
_, . Registered Patent Agent. 
165, Queen Victoria-street, London, E.C., 
March 21, 1899. 


[Cory.] 
Foreign Office, January 27, 1899. 
B. T. King Esq 


165, Queen Victoria-street, E.C. 

Sir,—In reply to your letter of the 20th inst., in which you ask 
for information with regard to the registration of Trade Marks in 
the Soudan, I am directed by the Marquess of Salisbury to inform 
you that your communication has been referred to Her Majesty’s 
Agent and Consul-General at Cairo for his observations. 

I am, Sir, your most humble, obedient servant, 
(Signed) St. Joun Broprick. 


(Cory.] 
British Agency, Cairo, 
February 6, 1899. 
B. T. King Esq , 
165, Queen Victoria-street, London, E.C. 

Sir,—I am directed by Lord Cromer to acknowledge the receipt 
of your letter of the 28th ultimo, and to inform you that he has 
already received a communication on the subject from the Foreign 
Office. Lord Cromer is of opinion that it is perhaps a little early 
for considerations of this nature, but he has forwarded the corre- 
spondence to the Governor-General of the Soudan for his con- 
sideration and for any steps which it may be possible to take. 

I am, Sir, your obedient servant, 
(Signed) RENNELL Ropp, 
Secretary of Legation. 
[Cory.] 
Foreign Office, March 18, 1899. 
B. T. King, Esq., 


165, Queen Victoria-street, E.C. 

Sir,—With reference to your letter of January 20 last, respect- 
ing the registration of Trade Marks in the Soudan, I am directed 
by the Marquess of Salisbury to give you the following informa- 
tion on this subject. The question of the legislation requisite to 
prevent the fraudulent imitation of Trade Marks is at present 
under the consideration of the Government of the Soudan. The 
civil administration of that country is, however, still in an in- 
choate condition, and until Central Courts of Justice are created, 
it would be premature to attempt the establishment of a register 
of Trade Marks to be used as a basis for civil actions. 

I am to point out that it is distinctly laid down in the Soudan 
Agreement (Article VIII.) that the jurisdiction of the Mixed Tri- 
bunals shall not be recognised for any purpose whatever in any 

of the Soudan except in the town of Suakin. It follows, 
therefore, that no registration of Trade Marks before the Mixed 
—— of Egypt can be held to protect their owners in the 
oudan. 
I am, Sir, your mest humble, obedient servant, 
(Signed) MaArTIN GossELIN, 





GAS HEATING FOR BRASS FURNACES. 
To THE Eprror oF ENGINEERING. 
Srr,—Referring to my letter in your issue of March 17, 
I wrote: ‘‘A furnace to hold six 60-lb. pots,” &c. This 
has been printed ‘‘ A furnace to hold 6 1b. to 60 lb. pots,” 
&c. Kindly correct in your next, and oblige, 
Yours truly, 


Malvern, March 20, 1899. 


Gas FuRNACE. 





TRIALS OF H.M.S. ‘* ARGONAUT.” 
Trials and Experiments in H.M.S. ‘*‘ Argonaut.”* 
By Sir Jonn Durston, K.C.B., R.N., Engineer-in- 
Chief of H.M. Navy ; Vice-President, 

Tue following gy ives an account of the results of 
the contract trials of H.M.S Argonaut and certain ex- 
periments made while these were being carried on. Ad- 
vantage was taken of the opportunity of making measure- 
ments of the actual water consumption of the engines 
under various conditions, with special measuring tanks 
fitted for this purpose. 

The Argonaut is a twin-screw cruiser of 18,000 indi- 
cated horse-power. The experiments were carried out on 
the specified contractors’ trials, viz., the thirty hours’ 
trial at 3600 indicated horse-power, a trial of the,same 
duration at 13,500 indicated horse- power, and the 
full-power trials of eight hours at 18,000 indicated horse- 
power. The engines are of the same dimensions and 
arrangement as those of the Diadem described and 
illustrated in the paper read last year. They consist of 


two sets of triple-expansion engines arranged in separate 
engines-rooms divided by a middle line fos seer ond are 
designed to develop the full ified er with an 


initial pressure at the engines of 260 lb. by gau The 
boiler pressure is 300 lb. The diameters of the high, 
intermediate, and each of the two low-pressure cylinders 
are 34 in., 654 in., and 64 in. respectively. The stroke 
is 4 ft., and the designed revolutions are 120 per minute, 
or ten more than the d ed speed of revolution of the 
ujem. Each cylinder has a separate working barrel, 
which forms a steam jacket with the cylinder walls. 
Steam may be admitted to these jackets and maintained 
at any desired J The condensed jacket steam is 
led to collectors furnished with gauge glasses and drained 
into the main condensers by ubadnn valves. 

The cylinders are arranged high and intermediate for- 
ward, and the two low pressures aft. The two forward 
cranks being opposite one another, the two after cranks 
are also. opposite one another, but at right angles to the 
two forward c On all the trials there was an entire 
absence of vibration of the ship. 








* Paper read before the Institution of Naval Architects, 
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The high and intermediate cylinders are fitted with 
piston, and the low pressures with double-ported flat 
slide valves; these are actuated by the ordinary link 
motion. The reversing gear is of the ‘‘all round” type 
usual in naval engines, and —— is made for adjustin, 
the position of each link independently. Thereare af 
and a hotwell tank in each engine-room wing ; these are 
fitted with connecting pipes to the corresponding tanks on 
the other side of the ship. Steam is supplied by 30 
Belleville boilers of the economiser type. They are 
arranged in four groups, back to back, and are stoked in 
the fore and aft direction. Transverse bulkheads divide 
the boiler space into four separate compartments. 

The total heating surface provided is 47,300 square feet, 
consisting of 28,300 square feet in the generator portion 
and 19,000 square feet in the economiser portion, as against 
a total of 40,550 square feet in the Diadem, viz., 29,600 
square feet in generator and 10,950 square feet in the 
economiser portions respectively. It will be noted the 
proportion of economiser to generator heating surface is 
much larger than in the Diadem, but the proportion in 
the latter was due to her boilers having been altered to 
economiser type while in course of construction. The 
exact proportion, however, is not definitely settled, and 
so far as experiments have gone at present, the ratio of 
these two surfaces may vary considerably without effect- 
ing economy, so long vod ge ge the same tote] heat- 
ing surface is maintained. The grate area is 1390 square 
eet. 

There are two main condensers with a total reer 4 
surface of 19,000 square feet. Each is provided wit 
circulating water by two independent centrifugal 
pumps, 45 in. in diameter, placed in its own engine- 
room. Bilge suctions are fitted to these four circulating 
pumps, me each is capable of discharging 1200 tons of 
water per hour from the bilge. There is in each engine- 
room a hotwell pump for taking water which has been 
delivered by the main or auxiliary air pumps to the hot- 
well tank, and discharging it through a filter to the feed 
tank ; an evaporating and distilling plant, the two being 
capable of making 90 tons of water per day when worked 
non-compound, and 56 tons when worked compound, for 
the boilers, or 32 tons per day for drinking purposes, and 
the usual auxiliary condenser for condensing the exhaust 
steam from the auxiliary engines; this condenser fur- 
nishes a cooling surface of 1100 square feet, and has its 
own circulating and air pumps. Besides these, a steer- 
ing, a ventilating, an electric light, and two fire and 
bilge engines are placed in each engine-room, a third 


electric-light engine being situated in another compart- |: 


ment. 

Each of the stokeholds has its furnace air-pumping and 
ventilating fan, and each boiler-room a main and an 
auxiliary feed engine. Outside the machinery space 
there are engines for air compressing, boat, coal, and 
ash hoisting, capstan working, refrigerating, &c. 

The Argonaut’s trials took place in the English Chan- 
nel. The trial at 13,500 indicated horse-power taking place 
on November 29 and 30, 1898, that at full power on 
December 3, and at 3600 indicated horse-power on the 
12th of that month. The displacement of the vessel on 
all the trials was about 11,070 tons, and speeds of 21.14, 
19.94, and 13.16 were observed over a measured course of 
23 knots for the full, continuous steaming, and 3600 indi- 
cated horse-power trial, respectively. 

A Table is annexed showing the average weights of 
machinery and heating surfaces of the boilers of the ships 
of the Diadem class, and of two ships of the Argonaut 
class, which have made their steam trials. 

In comparing the figures, it will be seen that there is a 
decrease of grate surface in the Argonaut. This is due 
to the fact that the proportion of heating surface was 
increased in the economiser; the corresponding reduc- 
tion of a generator surface (the number of stages in the 
element remaining the same) leading to a decreased 
number of elements, and consequently of firegrate in 
proportion to the power. 

As to the efficiency of these arrangements, it will be 
seen that the consumptions of coal in the case of the 
Argonaut class are slightly smaller than in the Diadem 
class; while, due to the substitution of economiser for 
generator heating surface, and to the increase of the 
number of revolutions in the engines, there is a de- 
crease in weight per indicated horse-power of about 
9 per cent. 

The water-measuring appliances were arranged pri- 
marily to ascertain the quantity of steam used for the 
main engines under various conditions as regards jacket- 
ing of cylinders, steam pressure, and rates of expansion. 
Opportunity was also taken to make certain observations 
as to the amount of steam used by the auxiliary engines, 
but this was not the principal object in view, and the 
various alterations of pipes necessary to enable an accu- 
rate separation to be made between the steam used by 
the auxiliary engines necessary for the propelling engines, 
-_ the other auxiliary engines of the ship were not 
made. 

The arrangements adopied may be briefly described 
as follows: First, in order to measure the total water 
ing through the main end auxiliary condensers, the 
otwell pump discharges were disconnected from the 
grease extractors and connected in each case to a pair of 
measuring tanks placed on the upper deck, as shown in the 
diagram. These were alternately filled and emptied, the 
water, when measured, flowing by gravity through the 
grease extractors into the feed tanks. Each of the four 
tanks was of 240 cubic feet capacity, which gave about 
five-minute intervals between the times of switching 


from one tank to another when running at full power. 
It was arranged that the only steam or water entering 
the main condenser except that from the separator, 
which was measured and allowed for, was that from the 
main engines and their jacket drains, so that the economy 
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or otherwise of the various methods of working the main 
engines could be exactly ascertained. 

‘o measure the water passing through the auxiliary 
condenser, the auxiliary air-pump discha were dis- 
connected from the grease extractors and arranged to 
discharge to small measuring tanks of about 30 cubic feet 
capacity. Asin the case of the large tanks, these were 
fitted in pairs ; they were placed on the upper engine-room 

latform, and the water was then run from them to the 

otwell pump suctions, its quantity being thus included in 
the amount measured by the large tanks on the upper deck. 
The difference in the quantities of water measured by the 
small and the large tanks thus gave (subject to the allow- 
ance named above) the water used by the main engines 
and jackets. The diagram shows in principle the arrange- 
ment of tanks and connections employed, unnecessary de- 
tail being eliminated for the sake of clearness. Identical 
arrangements were made for measuring both the total 
and auxiliary water from each engine-room. The slide- 
valve settings in full gear, as actually measured, give the 
following cut-offs in the respective cylinders: High pres- 
sure, 73 per cent.; intermediate pressure, 67 per cent.; 
and low pressure, about 46 per cent. of the stroke. The 
cut-offs used during the trials are given in the Tables. 


(To be continued.) 





WESTINGHOUSE ENGINES.—The Westinghouse Machine 
Company, of Pittsburg, has received large orders 
recently from France and South America for engines. 
One order recently received was from Paris for two 160 
horse-power, one 160 horse-power, and three 130 horse- 
power compound condensing engines, directly connected 
to Welham generators. 





Tue [Ron AND Steet InstITUTE.—The annual meeting 
of the Iron and Steel Institute will be held, b; permission, 
at the Institution of Civil Engineers, on hursday = 
Friday, May 4 and 5, commencing each day at half-past 
ten. The Council will present their annual report, rs 
the President-elect, Sir William Roberts-Austen, will de- 
liver his inaugural address. Papers have been prom 
by Professor . O. Arnold (Sheffield), Mr. H. Baverman, 

r. E. Disdier, of Bilbao, by the late Mr. Jeremia 
Head, and Mr. A. P. Head, Baron H. von —_ 
(Donawitz, Austria), Professor H. Louis, of Newcas 7 
upon-Tyne, Mr. Bertrand S. Summers, of Chicago, an 
Professor Wiborgh, of Stockholm. The annual — 
of the Institute will be held in the Grand Hall . m3 
Hotel Cecil on May 4. The autumn meeting of the .t . 
_ will be held in Manchester on August 15, 16, 1/, 
and 18, 
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DvRING the past few years railway carriage windows 
have grown larger, and at the same time the weight 
has increased very seriously. Passengers like to have 
an unobstructed view of the country, and to render 
this possible, the piece of glass in the door has been 
made as long as possible. The increased size has 
necessitated greater thickness, with the result that it 
now requires very considerable strength of arm to 
raise a window with one hand. Indeed, the man 
who can completely close a window while sitting 
on the seat may pride himself on being an athlete. 
Most people have to stand up to do it. It is easy 
enough to get the sash up as far as it can be raised by 
pulling at the strap, but the last inch is a work of 
difficulty. It is quite useless to pull the strap hori- 
zontally over the garnish rail, and it is only by a 
direct upwards lift that the last part of the travel can 
be accomplished and the sash pushed outwards and 
dropped over the fence rail. Putting the window down 
demands almost as much exertion, and not infrequently 
the sash needs a good hearty push to make it slide 
downwards within the case. If the door be fitted 
with a draught excluder the difficulty is increased, 
and the majority of persons find the job requires two 
hands to accomplish. 

In the window which we illustrate on this page all 
these troubles disappear. A pull on the strap lifts 
the sash through its entire travel, pushes it outwards 
over the fence rail, and adjusts the draught excluder, 
all at one operation (Figs. 1 and 2), The matter is 
so simple that it is not necessary to affix directions 
for its performance on the carriage door. The New- 
foundland dog that one sometimes sees trained to 
carry the slack end of the ropes on coasting 
schooners, could accomplish it at the first attempt. 
The mechanism is as simple as the operation. To 
the bottom of the existing window a strip of wood 
A is attached by two hinges (Fig. 3). The strap 
18 removed from the sash frame oat fixed to the new 
is by similar connections to those employed before. 

hatis all, When one pulls at the strap the sash rises, 


of course. But icstead of stopping before its travel 








is complete, its lower edge comes right above the fence 
rail B, and immediately falls outwards, the brass strip 
on the sash seating itself on the fence rail the moment 
the pull on the strap is relaxed in the slightest degree. 
At first sight it may not be quite clear why the sash 
should move outwards, but a moment’s consideration 
will make it evident. When coming up the case the 
window and the strip are kept fairly in one straight 
line by the guides ; but above the garnish rail C the 

uides suddenly widen. There is nothing then to 
com the two parts in line, while the pull of the strap, 
applied at one side of the strip, tends to bend the two 
at an angle. The hinges immediately turn, and the 
sash is seated. At the same time the fence rail, 
wedging itself between the brass strip on the sash 
and the wood, keeps the latter in the position to act 
as a draught excluder. 

Evidently this device will not serve to lower the 
window. For that purpose a plate D (Figs. 2 and 4) 
is hinged to the strip just above the point of attach- 
ment of the strap; it is so long that it projects 
about an inch over the garnish rail, lying upon it 
nearly horizontally when the window is closed (Fig. 2). 
A slight pressure on the end of this plate lifts the 
sash over the fence rail, bringing it inboard until it 
stands vertically over the case in the door. On 
removing the hand the sash drops straight to the 
bottom of the case, where it is shown in Figs. 5 and 6, 
unless it be checked by the strap and fixed at some in- 
termediate point in the usual way. We have found = 
personal experiment that it is quite easy to close bot 
windows when sitting in the middle seat of a first-class 
carriage, and, further, we have seen windows closed 
by a man standing on the ballast. This latter 
facility is of great convenience in shunting, as now 
the men have to climb right into the carriage to shut 
the window. 

A train fitted with these sashes is now running be- 
tween London and Watford on the London and North- 
Western Railway, while the inventor, Mr. Edward J. 
Hill, of 11, Victoria-street, Westminster, has received 
orders from the following railway companies : North- 





Eastern ; South-Eastern; London, Chatham, and 
Dover ; London, Brighton, and South Coast ; Great 
Central; Caledonian ; North British ; Great Eastern ; 
Belfast and Northern; Belfast and County Down; 
Waterford and Limerick ; Barry ; Maryport and Car- 
lisle; Lancashire and Derbyshire, &c. 


INDUSTRIAL NOTES. 

THE returns published by the Labour Department of 
the Board of Trade indicate that an improvement was 
visible in the state of employment in all the important 
industries during the past month. This conclusion is 
based on 2295 returns—1643 from employers, 518 from 
trade unions, and 134 from other sources. The result 
is seen in the comparatively low percentage of 
unemployed, which is lower than in any year since 
the same month in 1891. Coal miners enjoyed fuller 
employment than in the five years during which 
the figures cy been ertoaaee In the 123 trade 
unions specially repor on there was an aggregate 
of 491,790 members, of whom 12,665, or 2.6 foo oa. 
were stated to be unemployed, as compared with 3 per 
cent. in the previous month, and 4.4 per cent. a 
year ago, when employment was still affected by the 
engineering dispute. A year ago only 116 unions 
with 466,362 members, were included in the returns, 
The chart line indicates a lower level of unemployed 
than in 1898, and it is still sharply inclined towards 
zero. Altogether, the position and prospects are most 
encouraging. The classified Table bears out the con- 
a arrived at, as the following detailed figures 
show : 
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Tne record shows that in 30 per cent. of the unions 
the number of unemployed was under 1 per cent., and 
in 28 unions between 1 and 2 per cent., making a total 
of 58 per cent. of the unions whose number of unem- 
ployed did not reach 2 per cent. of the aggregate, 
while thos2 with the highest percentage also indicate 
decreases. 

The state of employment in the several groups of 
industries into which they are divided is reported to 
be as follows: In the coalmining districts employ- 
ment was exceptionally good, the average time worked 
being higher than at any time within five years. At 
collieries employing 437,440 workpeople the average 
time worked was 5.63 days per week during the 
month, as compared with 5.24 days at the same date 
a year ago. At the ironstone mines and open works 
at which 17,500 workpeople were employed the 
average time worked was 5.86 days per week, as com- 
pared with 5.79 days on the corresponding date of 
last year. This steadiness of employment speaks well 
for the men as well as for the state of trade. 

In the pig-iron industry the improvement recently 
reported has been continuous. At the works of 113 
ironmasters 371 furnaces were in blast—three more 
than in the previous month, and 16 more than a year 
ago. The estimated number employed was 23,975, or 
72 more than a month ago, and 513 more than a year 
ago. In the iron and steel trades there was a 
slight falling off, but employment was considerably 
better than a year ago. At 211 works 79,098 persons 
were employed, 3061 more than a year ago, but 495 
fewer than in the previous month. The average 
number of shifts worked was the same as in the pre- 
vious month, namely, 5.60, a good average. 

There was a considerable recovery in the tinplate 
trade; at the date of the report it was better than a 
year ago. The number of mills at work was 355, em- 
ploying 17,826 workpeople, as compared with 325 
mills, employing 16,259 workpeople in the month pre- 
vious, and 341 mills, employing 17,351 at the same 
date last year. The figures are encouraging. 

Employment in the engineering and metal trades 
group has continued to improve, the proportion of un- 
employed union members being 2.4 per cent., ag com- 
pared with 2.6 per cent. in the previous month, and 
7 per cent. at the same date last year. Similar improve- 
ment is noticeable in the shipbuilding prone trades, 
the proportion of unemployed members being only 
about 2.8 per cent., as compared with 3.7 per cent, in 
the previous month, and 6.8 per cent. a year ago. But 
at the same date last year employment in those two 
ha of industries was still affected by the engineer- 
ing dispute. Altogether the state of employment in 
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these seven groups of industries, all of considerable 
extent, is most favourable, and the prospects are not 
less so for the remainder of the current year. 

Employment in the building trades has continued 
good all through the winter by reason of the mildness 
of the weather, though there has been some falling off 
in the plumbing branch. The proportion of unem- 
ployed members of trade unions was only 1.5 per 
cent., as compared with 1.7 per cent. in the previous 
month, and 1.7 per cent. at the same date last year. 
An improvement is manifest in the furnishing and 
woodworking trades, the proportion of unemployed 
being 3 per cent., as compared with 4.3 per cent. a 
month ago, and 2.8 per cent. at the same date last 
year. The printing and bookbinding trades have 
improved in most branches, and are now declared to 
be good. The proportion of unemployed members was 
3.5 per cent., as compared with 4.4 per cent. a month 
ago, and 3.6 per cent. a year ago. In the paper trades 
work has been steady at 3.2 per cent., a year ago 
3.5 per cent,, so that at present the prospects are better. 
The situation has also improved in the leather trades, 
the proportion of cnnikapel being 3.6 per cent., as 
compared with 4.5 per cent. in the two previous 
months, and 3.7 per cent. a year ago. It is also 
vastly better in the boot and shoe trades; in most 
centres employment is declared to be good. It is also 
better in the tailoring trades, but is only described as, 
on the whole, moderate. 

In the cotton trades the condition is stated to be 
fairly good, both in the spinning and oe 
branches. Trade has been quiet in the woollen an 
worsted branches, but has shown signs of improve- 
ment. In the hosiery trade employment has im- 
proved, and is now good, In 474 cotton, woollen, and 
worsted mills, employing 81,000 females, 82 per cent. 
were working full time, or 2 per cent. less than a 
month ago, but 12 per cent. better than a year ago. 

There was a slackening off in employment at the 
docks and wharves in the London district, as only 
13,836 labourers were employed on the average, as 
compared with 15,283 in the five weeks prior to the 
date of the report, and 14,057 at the beginning of 1898. 

In the agricultural districts farm labour was in 
demand, except when the weather was adverse. In 
some districts there has been a dearth of farm 
labourers ; this has been especially felt in some parts 
of Kent, where the men can get employment at better 
wages in the building trades, at cement works, and 
other kinds of employment. Wages remain pretty 
much as before. 





The number of fresh labour disputes recorded dur- 
ing the month was 36, involving 5348 workpeople. The 
number in the month previous was 26, including 2194 
workpeople, and for the same period last year 25 
dispute., and 3568 workpeople. The total can 
scarcely be called excessive considering the activity 
in trade, when workers usually seek advances in 
wages. Of the total number 11 took place in the 
engineering, shipbuilding, and metal trades; eight in 
the textile trades ; seven in mining and quarrying ; 
three in the building trades, and seven in other in- 
dustries. The disputes settled, old and new, num- 
bered 38, involving 7795 workpeople, of which 10, in- 
volving 1719 persons, eventuated in favour of the 
workers ; 13 disputes and 1721 persons, in favour of 
the employers, and 15, including 4355 persons, re- 
sulted in a compromise. One of the disputes was a 
strike of bricklayers in London, against a non-union 
foreman, so that they also acted on the same policy as 
the plasterers ; but the men’s places were filled up. 

The changes in the rates of wages were not 
numerous, but they affected about 272,400 workpeople, 
of whom 270,600 received advances in wages, and 
1800 suffered decreases. The average advance per head 
was ls. 6d. per head, while the decrease was Is. 54d. 
The- net result was an estimated increase all round of 
ls. 53d. per head in the weekly wages of all affected. 
The advances in wages were mainly in the mining 
industry, in which 250,123 participated ; in the iron 
and steel trades, in which 8452 profited ; and in the 
engineering and shipbuilding trades in which 6355 
gained. Changes affecting 251,900 persons were 
effected by means of conciliation boards, and affect- 
ing 17,700 by direct negotiation between the employers 
and er or conceded voluntarily by the em- 
ployers, while those affecting only 2800 were pre- 
ceded by strikes and a stoppage of work. The de- 
creases affected for the most part tinplate workers 
and seamen, but in some ports, on the Clyde, the 
latter got an advance. The employés of public autho- 
rities in five instances got advances ranging from 1s, 
to 3s. per week, at Manchester, Birmingham, Bristol, 
Bingley, and the vestry employés at Paddington. 
At Bingley the gas-stokers obtained 3s. per week in- 
crease. 





The Amalgamated Engineers’ monthly journal shows 
that the total number of members has risen to 83,683, 
an increase of 367 in the month. Of that total 2009 


were on donation benefit, a decrease of 166; on sick 
benefit 2401, increase 287 ; on superannuation benefit 








3385, increase five. The cost of donation benefit was 
33d. per member per week, of sick benefit 3}d. per 
week, and of superannuation 5d. per member per 
week, or a total of 11j}d. per week for those three 
benefits. The amount expended from the contingent 
fund was only 66/. 1s. 8d. in the month. With 
respect to the increase of sick members, it is sug- 
gested ‘‘ that excessive overtime is to some extent the 
cause.” It is further suggested that ‘‘this should be 
limited as far as possible, consistent, of course, with 
existing agreements.” This is well and moderately 
put. As regards the number on donation, it is ex- 
plained that the figures “‘by no means _ indicate 
scarcity of work, but merely temporary displacement 
or changes in the great majority of cases.” Some are 
old men bordering on superannuation, others, it would 
appear from a letter by a branch secretary, are not 
quite capable engineers, and the’report adds ‘‘ that 
the society is better without lazy, drunken, or incom- 
petent men.” Just so; the higher the qualification of 
the members the better will employers regard them 
when wanting men. Anticipating the publication of 
the annual report, some figures are given, showing 
that the total balance on January 1 was 207,920/., the 
society being free from debt. The total arrears had 
been reduced from 53,000/. to 29,000/., in spite of the 
high rates of contribution and levies. In some shops 
in America the hours have been reduced to nine per 
day, with the ultimate intention of adopting an eight- 
hours day. At home wages have been increased 2s. 
per week at Derby, Normanton, Kilbirnie, and at 
Thetford ; at the latter place voluntarily by the em- 
ployers. Applications for an increase have been made 
at Blackburn, Bolton, Bury, Preston, and the area 
covered by the Mid-Lancashire Employers’ Associa- 
tion. Negotiations are still pending, the matter 
having been referred to the executives for discussion. 
At Halifax also the question of an increase in wages is 
under discussion. So far those wages movements 
have been dealt with mutually without stoppage of 
work, and it is hoped that these will be similarly 
arranged. 





The monthly report of the Boilermakers and Iron 
Shipbuilders states that ‘‘lengthening daylight and 
open weather assist in shipwork, which goes on briskly 
without prospect of hindrance or fear of falling off in 
orders, or anticipation of reduction in prices.” It goes 
on to say that wrecks and disasters at sea have 
been plentiful, and each means work for the shipyards, 
rolling mills, engineering establishments, and to some 
extent, collieries. The volume of work on hand is de- 
clared to be very large, sufficiently large to insure a 
busy year. All the yards are full of work, and also 
the boiler shops. Ship repairing is very active, a large 
number of vessels being overhauled with the view of 
having the equipment improved and brought up to 
date. It is expected that this branch of work will be 
busier as the spring advances, and will be on a very 
extensive scale. The total number of members on 
benefit was 3274, last month 3419. Of the total 1173 
were on the unemployed lists, as compared with 1522 
last month, of whom only 934 were on donation benefit. 
There were 1547 on sick benefit, and 554 on superannua- 
tion benefit, an increase in both cases. The activity 
in trade is manifest by notices of men wanted—forty 
full sets of riveters at Belfast, and all classes of ship- 
yard hands are wanted in most districts. This shows 
that the list on donation benefit, and members signing 
the vacant book can be reduced. The report calls 
attention to the fact that stoppages of work have 
taken place without sanction, and in some instances 
without even informing the management that any 

rievance exists. ‘‘The members are told that this is 
earfully annoying, both to the firm where it takes 
lace, to the district delegate, and to the council.” 
he members are told that there is no necessity to 
stop work where matters can be better adjusted with- 
out it, and that severe fines will be inflicted on all who 
cause a breach of the rules in the future. The votes 
of the men are being taken as to the continuance in 
office of Mr. R. Knight as consulting secretary, and as 
to his remuneration, and as to the election of a new 
— secretary, and his salary. The reports of the 
district delegates indicate plenty of work both in the 
shipyards and boiler shops, in inland towns as well as 
at the ports. It is many years since this union could 
give so glowing a report of the state of trade, and of 
the general prosperity of the members as regards wages 
and conditions of employment all over the country. 


The position of the engineering trades throughout 
Lancashire is one of continued and pressing activity 
in practically all branches. Engineering firms are not 
only kept fully engaged, but have in most cases a 
sufficiency of work in hand to carry them well over 
the present year. In most cases also the new work 
offering is more than sufficient to replace the orders 
running out, and many firms are in a position to 
decline orders of considerable weight, owing to their 
inability to put such orders in hand within a reason- 
able period. The leading establishments are able to 
pick and choose what orders they are disposed to 





entertain, and consequently prices have a hardening- 
up tendency in most departments. The Steam Engine 
Makers’ Society have practically a clean book in the 
Manchester, Salford, Oldham, and Bolton districts, as 
also have the United Machine Workers’ Association, 
whose unemployed is under 2 per cent. of the total 
members. At Barrow-in-Furness, Birkenhead, Ash- 
ton-under-Lyne, Crewe, and Wigan none of the mem- 
bers are out of work or in receipt of support. Out of 
19 Lancashire chief centres, the returns of 11 report 
trade to be good, the remainder as fair or moderate. 
Practically the two latter terms are synonymous with 
‘* good,” for often the branch returns show few, if 
any, out of work. In the Manchester and Salford 
district, in branches of unions with 21,627 members, 
only 581 were reported as unemployed, and thesa 
mostly as temporary. Most of the other great centres 
are at least as well off as regards employment. In 
some districts the wages movement is to the front, 
but there seems to be little danger of any stoppage of 
work, as the joint committees or the executives of the 
Amalgamated Society of Engineers and other bodies, 
and of the employers’ associations, have the matter 
in hand. In the iron trade a lull of business has been 
observable, but in reality makers are so well sold that 
they are practically out of the market, and, on the 
other hand, users are well covered for the present. 
Both parties can, therefore, afford to wait. In the 
finished branches the tone has been less buoyant, 
although makers are well sold for the present. The 
steel trade also is reported to be less strong, and some 
underselling has taken place. But, on the whole, the 
iron and steel trades are in a healthy condition. 





In the Wolverhampton district a satisfactory amount 
of business is reported in the iron and steel trades, 
with the exception of the common and galvanised 
sheet branches. The current sales in the chief 
branches have been, for the most part, limited in 
extent for early delivery, but there have been 
numerous inquiries for the next quarter. Makers 
offer no inducements to quicker business as regards 
prices, and the probability seems to be that quotations 
will advance owing to the increased cost of fuel and 
raw material. The Association makers of unmarked 
bars maintain their full minimum quotation, and some 
of the leading firms quote 2s. 6d. per ton higher for 
delivery next quarter. The steel trade is exceedingly 
brisk ; all the works in the district are pressed with 
orders. In the various engineering branches employ- 
ment continues good, including engineers, iron- 
founders, boilermakers, bridge and girder constructors, 
tank and gasometer makers, smiths, and machine 
workers. In the electrical shops the workers continue 
on overtime =. Employment in the cycle 
branches has improved, and is now said to be mode- 
rate. At Coalbrookdale and Madeley employment is 
good, and at Walsall there is an improvement in the 
malleable iron trade. In the hardware industries 
trade is generally good, especially with the makers of 
tubes, nuts and bolts, axles, springs and coach-work, 
iron fences and hurdles, builders’ ironmongery, tips, 
cut nails, malleable nails, electrical castings, stampers, 
piercers, galvanisers, and hinge-makers. The makers 
of locks and keys, spectacle frames, light hollow ware, 
black castings, brass-workers and tinplate workers 
report trade as moderate. Makers of spring traps, 
latches, padlocks, files, edge tools, plantation hoes, and 
steel toys report trade as quiet. Employment in the 
iron-plate trade at Lye and Bilston has declined some- 
what ; at Halesowen wrought-iron nail-makers are 
slack, while the spike and rivet makers are fairly well 
employed at Blackheath. The chainmakers and 
strikers at Old Hill, and the block chainmakers at 
Cradley Heath are well employed ; the anchor smiths 
at Cradley report an improvement, but the anvil and 
vice branches at Dudley have been on short time. 
Generally the condition of trade is very encouraging ; 
the prospects-are even better, we may say good. 
Labour questions are on the whole, quiet, without 
disturbing elements, 





In the Birmingham district the position of the iron 
and steel trades is fairly well maintained. Recent 
orders are running largely on iron for rolling stock and 
railway accessories, motors, bridgework, stamping, 
and generally for Admiralty requirements. al- 
vanisers have been getting orders more freely, but the 
prices are still said to be inadequate. Black sheets 
are reported to be steady. The value of iron—marked 
and unmarked—remains unaltered, but there is 4 
firmer tone, with an — tendency as regards 
minimum quotations. here is an inclination to 
advance the rates of marked bars, but the question 1s 
relegated to the quarterly meeting. The general con- 
dition of employment in the district is good; out of 
21,090 members of union branches only 436 are re- 
ported to be unemployed, and most of these are pro- 
bably only temporarily displaced. In the 11 branches 
of engineers, six report trade to be good, four as mode- 
rate, and one as bad, with 13 members on donation. 
Toolmakers are moderately employed, but specialist 
toolmakers are busy. Pattern-makers, ironfounders, 
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smiths, and strikers are also busy. Cycle makers are 
moderately employed, and motor-car makers are fairly 
well employed, both at Coventry and Redditch. 
Brassworkers and fender and fire-iron makers are fairly 
employed, but bedstead makers are slack. Several of 
the other local industries in the iron and steel and 
metal branches are fully employed, one or two are said 
to be quiet. Generally the position is good, and the 
prospects are very encouraging in most trades. 


The cotton trade dispute has been settled, a con- 
ference on Tuesday between employers and operatives 
having come to & satisfactory compromise. The net 
result after four hours’ discussion was, on the part of 
the employers, an immediate concession of the 7d. 
in the pound, about one-half the original advance 
demanded ; on the part of the operatives, an under- 
taking to give serious consideration to prospective 
proposals by which the state of trade may govern 
wages. The supreme anxiety now felt by spinning 
employers for the embodiment of this principle in 
some established arbitration or conciliation board is 
apparent in an outline of yesterday’s proceed- 
ings, which has been officially communicated to the 
Press. Mr Macara, the federation president, was 
in the chair, and opened the conference with 
a recapitulation of the employers’ reasons for de- 
murring to any advance of wages in presence of a 
partial improvement of trade, which seemed to be 
already on the wane, but he ended his statement with 
a proposal that went further to meet the operatives’ 
objection to arbitration than any previous attempt. 
Arbitration in the wages dispute of 1897 was pre- 
vented by the operatives hering to a period of 
time for arbitration which the employers would not 
accept. It will be seen, however, by the following 
explicit language of Mr. Macara how far the employers’ 
objection has been waived: ‘‘ The employers, in com- 
pliance with the first clause of the Brooklands agree- 
ment, desire to adopt some means to settle the present 
difference, and above all things to avoid a strike. They 
therefore propose to refer the question at issue to 
arbitration, this arbitration to cover whatever period 
of time the operatives desire, on the distinct under- 
standing that, whatever period of time is decided on 
now, the same shall hold good in future arbitration. 
Let it be clearly understood that the employers are 
perfectly willing to share with their workpeople what- 
ever prosperity may be in store for them, provided 
that the workers are willing to bear their fair share 
of adversity; but above all other considerations the 
preservation of a great industry in which both em- 
ployers and employed, and indeed the whole com- 
munity, are vitally interested is of paramount and 
national importance.” 





The Plasterers’ dispute drags along, but notwith- 
standing the lock-out only about 2000 men are stated 
to be on the funds, as many of the locked-out men 
get work with employers who are not in the Master 
Builders’ Federation. It appears that most of the 
foreigners imported to do plasterers’ work have been 
induced by the representatives of the union to return 
to their homes. The society has ordered a 3s. levy 
upon all members in work, such levy to date from 
March 11. Several unions have been taking steps to 
render support to the union in its struggle. One 
curious fact in this connection deserves to be noted, 
namely, that a does not always mean agree- 
ment with the objects of the strike. Members of 
trade unions generally leave the question of right or 
wrong to the union affected ; but the members never- 
theless often speak out rather freely, even when the 
vote the money in aid of those out. This can be 
defended on the ground that were it otherwise the 
unions would judge each other in matters of policy, 
and failure would result. 





The dispute in the Scotch coal trade has been 


settled by a compromise. Instead of 6d. per day 
advance, as demanded, the men have asingel 3d. on 
April 1 and a further 3d. on August 1. At the 


latter date a conciliation board is to be formed. The 
terms have been submitted to the men, who will, no 
doubt, agree to them generally, if not unanimously. 

The engine cleaners on the Great Eastern Railway 
at Stratford having had their hours of work revised 
refused to agree to the terms, and went out on strike. 
The hours are not increased, but they are required to 
finish by seven o’clock in the morning instead of eight, 
golng to work at 9 p.m. instead of 9.45. The men 
allege that it is inconvenient to get breakfast at seven 
o'clock in the morning. 

_ The dockers’ strike in Australia has developed into 
riotous proceedings in some cases ; at one place the 
strikers boarded the steamers in the docks or at the 
Piers and maltreated the free labourers. The Govern- 
roar ge a force of police and expressed a determina- 
oe 0 uphold the law and prevent illtreatment by 
pooh gt eo - _— rd force is too often ap- 
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SOME STEAM TRIALS OF DANISH SHIPS,* 


By Captain A. Rasmusskn, of the Engineering 
Department, Royal Danish Navy. 


Tue steam trials for determining the elements of pro- 
pulsion under various circumstances of ore on and tor- 
SS of the Danish Navy may be divided into the 

ollowing six groups : 

I. Determination of the maximum speed, the full power 
speed, and the sea speed at normal draught and at a stan- 
dard depth of water (6} fathoms for small vessels, 8 
fathoms for larger ships). 

II. Speed trials for the determination of the curves of 
horse-power and revolutions at normal draught, and at 
different depths of water. 

III. Speed trials for the determination of the above- 
named curves at the standard depth of water, and at 
different displacements. 

IV. Coal consumption trials for the determination of 
the most economical use of the propelling machinery 
with different numbers of boilers and éngines in use. 

V. Trials for determining the time necessary for raising 
steam and getting under way. 

VI. Determination of the power of the propeller to 
decrease and increase the speed of the vessel. 

The results of the above-named trials of some of our 
ships—for groups I. to IV. of a new torpedo-boat, tried 
last spring—may perhaps afford some interest. 

The snciaat dimensions of this boat are: Length, 
145 ft. 6 in.; breadth, 15 ft. 6 in.; draught, fully equipped, 
forward, 3 ft. 10 in., aft, 7 ft. 94 in.; corresponding dis- 
placement, 140 tons. The main engine is a triple-expan- 
sion four-cylinder engine, and the two boilers are of 
Thornycroft’s Speedy type. The steam pressure is 220 Ib. 
per square inch. To determine the curves eighty double 
runs on the measured mile have been made, and over 
1800 indicator diagrams have been taken on the trials. 

I. At normal draught (132 tons displacement) and 6} 
fathoms of water : 


Knots. 
The maximum speed is 23.6 
The full power speed is 23.3 
The sea speedis... 18.9 


By the ‘‘maximum speed” is meant the highest speed 
which can be obtained on two consecutive runs over the 
measured mile, this trial giving a measure of the steam- 
consuming power of the engines, 

By the ‘‘full power speed” is meant the mean speed 
on a three hours’ full power trial, this giving a measure 
of the generating power of the boilers without fire clean- 


ing. 

The ‘sea speed” is the mean speed on a trial of, at 
least, twelve hours’ duration, this trial serving to measure 
the steam-generating power of the boilers with fire clean- 


ing. : 

ft. In ENGINEERING of September 7, 1894, the author 
gave an account of some trials, showing the influence of 
the depth of water on the speed of ships ; this influence 
can be accurately determined by steam trials in the Sound 
at Copenhagen, because the tide is here so small that the 
depth of water is practically constant. 

Fig. 1, page 396, shows the horse-power curves for the 
dimmu torpedo-boat at normal displacement and at 
four different depths of water (24, 64, 8, and 20 fathoms). It 
will be seen that at half power the loss in speed in shallow 
water is very great, while at full power the speed is higher 
for depths below, or above, 8 fathoms, this being, of the 
four named depths, the most disadvantageous for the pro- 
pulsion of this boat at full power. — 

The results as to speed on these trials at about full and 


half power are as follow: 
Speed at 2200 Speed at 1000 
Depth of Water. La=F. I.H.-P 


Knots Knots. 
24 fathoms 24.1 13.1 
6: is ae ae 23.8 17.2 
8 Se ait aes 22.8 18.3 
20 oa ae 23.6 18.6 


The speed corresponding to the points of inflexion in 


Y | the curves is practically the speed v of the wave of trans- 


lation, as given by the formula, 


v= igh, 
where g is the acceleration of gravity and h the depth of 
water. 

While the wave of replacement in shallow water at half 
power is unusually high and long, it vanishes completely 
at full speed, the boat is then running on the crest of 
the wave of translation, the resistance to propulsion being 
smaller, and the speed therefore higher than in deeper 
water, where the usual wave system has to be created. At 
full speed and shallow water the engines are apt to race, 
because the propeller works close to the water surface 
and sucks air, the propeller not being covered by the wave 
of replacement. 

III. To determine the influence of the displacement 
on the speed, the boat was run on the mile at the normal 
depth of water and at two different displacements, 115 and 
146 tons, these being somewhat smaller and ter, 
respectively, than the displacements, when the boat is 
nearly short of coal, and when the bunkers are full. A 
and C in Fig. 2 are the horse-power curves in the two 
cases. Curve B is the same as curve B in Fig. 1 (6} 
fathoms depth of water). At 2200 indicated horse-power 


the speed : 
: Knots. 
With displacement 115 tons is 24.7 
if : is; 23.8 
156 45 22.7 


” ”” 








* Paper read before the Institution of Naval Archi- 
tects, 





The deeper the immersion the greater the horse-power 
which can be developed with constant cut-off, because 
the loss by wiredrawing in the engines increases with the 
piston speed. The points of inflexion on the curves fall 
at about the same speed, but the corresponding horse- 
powers are higher the — the displacement. 

IV. To determine the coal consumption and radius of 
action of a vessel, the author has since the year 1884 
taken advantage of the property of the curve for horse- 
power and coal consumption per hour being approxi- 
mately a straight line, cutting the axis of Y above the 
point of origin, . to a limiting rate of coal consump- 
tion, this being the consumption at which forcing the 
boilers commences. 

The consumption of coal per hour may, therefore, natu- 
rally be divided into two parts—the constant and the 
effective coal consumption per hour. The constant con- 
sumption per hour includes losses of coal due to radiation 
from the engines, pipes, and boilers, the condensation of 
steam in the clearance spaces of the cylinders, the losses 
due to ashes and unburned coals falling through the 
grates, the consumption of steam in some auxiliary 
engines (steering, ventilating engines, &c.). This con- 
atant consumption is approximately proportional to the 
grate area. ‘The effective consumption, which mainly 
depends on the type of engines and boilers, is propor- 
tional to the horse-power, the effective coal consumption 
per hour per indicated horse-power being practically 
constant up to the above-named limiting rate of coal 
consumption; for consumptions higher than this it in- 
creases more or less rapidly. 

For the torpedo-boat in question it is necessary to 
determine the coal consumption with one and with two 
boilers in use; for other vessels the number of coal-con- 
sumption trials will depend on the number and arrange- 
ment of boilers, as well as the number of propelling 
engines ; for twin-screw ships it is most advantageous to 
propel the vessel at very low speeds with only one engine 
1 use, 

_ The curves A and B in Fig. 3 show the coal consump- 
tion per hour referred to the corresponding horse-power 
for the torpedo-boat; five coal ran have been under- 
taken with two boilers in use and four when only one 
boiler is employed. 

Without any error of importance the coal consumption 
per hour; as measured by the ordinates of Fig. 3, can 
now be referred to any of the speed and horse-power 
curves, for example, B in Fig. 1 (normal displacement 
and water re pans and in this way either a curve for 
speed and coal consumption can be constructed, or the 
following Table may be worked out (English pounds) : 





Two Boilers in Use. One Boiler in Use. 


| 
} 
| - - on 
| | 
| | 
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The grate area of each boiler is 35 square feet. The 
values of the effective coal consumption per indicated 
horse-power per hour being practically constant below a 
rate of consumption of about 50 lb. per square foot of 
grate per hour, the coal consumption per hour may be 
put: 

= 1.3 x grate area + 2.15 x indicated horse-power 


up to 21 knots for two boilers and 17 knots for one boiler 
in use, 

The coal consumption is rather high: this is princi- 
pally due to the quality of the coals; also the consump- 
tion of steam of the steering engine, circulating pump 
and feed engines, the fan engines, and the steam heating 
apparatus certainly raise the coal consumption materially 
in such craft, 

The advantage of referring the coal consumption found 
on a coal trial to the horse-power and not to the mean 
speed on the trial will be evident, when it is considered 
on how many circumstances the speed is dependent, 
circumstances which are nearly always different on a 


whole series of trials, ; 
V. The time necessary for raising steam and getting 
under way in vessels fitted with express water-tube boilers 


greatly depends on the time necessary for warming the 
engines ; if only for this reason, steam jackets are neces- 
sary in larger engines of warships, because the engines 
cannot be put at full speed so long as the cylinders are 


cold. 

With cold water in the boilers, when the trial begins, 
and with skilled engineers in the engine and boiler- 
rooms, accustomed to manage quick-running engines and 





water-tube express boilers, the following results may be 
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Fig .3. 
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obtained, as often as desired, in cruisers and smaller 
armoured batteries. 


Min. 
Lighting fires 0 
Steam appears ... 13 
Fans started : 15 
Engines started ae 24 
Steam pressure 175 Ib. 30 
Vessel going full speed 33 


VI. To be able to determine the power of the propeller 
to increase and decrease the speed of the vessel, it is 
necessary to have an instrument indicating momentarily 
and continuously the speed of the vessel. In our Navy a 
speed indicator, constructed by the Danish Captain G. 
Rung, has been employed. 

These trials fall in two groups : 

(a) The vessel lying still and the engines started with, 
as nearly as possible, the power necessary to drive the 
vessel at the intended speed. In Fig. 4, A, B, C, and 
D are the speed curves for a small cruiser, the intended 
speeds being 5, 9, 12°, and 16 knots respectively. When 
the starting power is restricted as above explained, the 
time necessary to get the intended speed decreases the 
higher the speed. 

(b) The vessel going at a fixed speed, the engines are 
reversed and worked astern with the same power as when 
going ahead: E, F, and G in Fig. 4 are now the speed 
curves. As will be seen, the time necessary to bring the 
ship to a standstill is shorter, the higher the speed ; but 
also in this case it must be remembered that the reversing 
power corresponds to the power necessary to drive the 
ship at the speed it is running when the trial commences. 

The following ‘Table giv.s the details of the trials with 
the cruiser, when starting the engines with the power 
necessary to drive the cruiser at the intended speed : 


Intended Speed. 





j j 
5 Knots. | 9 Knots. 12 Knots. 16 Knots. 


p42 6D 


Ourve in Fig. 4 oe 
Time to obtain the | 

speed .. - --'4m.40s./3m.3s. (2m. 28s. | 2m. 24s. 
Total number of revo- j 


lutions BS ‘ch 297 — | 308 352 405 
Mean speed in knots. i fs 7.3 9.7 
Distance run in feet .. 1500 | 1750 1900 2300 
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When bringing the ship to a standstill, either by re- 
versing the engines with the same power as when going 
ahead, or by simply ag the engines, the results are 
as given in the following Table : 








Reversing the Enginesata 2 . 
Speed of “25 bs 
= ——_——_{faes3 
= ba! 
About | About About ea as © 
9 Knots. 12 Knots. 16 Knots. 3 * © 
Curve in Fig. 4 % G F E H 
Revolutions per minute 
when trial commences 114 160 209 203 
True speed in knots 
when trial commences 8.5 12.5 15.9 15.5 
Time till ship lies still 1m. 45s. 1m.2l1s. 1m. 14s. 6m. 42s. 
Total number of re- 
volutions = os 144 164 196 0 
Mean speed in knots. . 4.4 6.9 9.0 4.0 
Distance run in feet .. 750 900 10 2700 


It is evident that trials of this nature can only be 
undertaken in absolutely calm weather. 








Natal GOVERNMENT RAILWAYS.—The Natal Government 
railways ne last year a gross revenue of 985,416/., 
as com with 1,856,359/. in 1897. The working ex- 
penses last year were 589,815/., as compared with 583,088/. 
in 1897, leaving a balance of 396,601/., or about 6 per cent. 
per annum upon the capital expended. The average 
earnings last year on the whole of the 8 traffic carried 
sed 16s. 04d. per ton, as compared with 23s, 8}d. per ton 
in i. 





LEICESTER.—T he Gas Committee of the Leicester Town 
Council has presented a report upon the operations of 
the Leicester corporation gas works for the past six 
months. ge Pic © ye realised for the half-year was 
14,818/., of which 53527. was applied to the sinking fund, 
leaving a balance of 9466/., which added to the ce 
of the previous half-year, made a total of 17,0262. to be 
applied to the general district fund. The corporation 


electric lighting works showed a profit of 645v., after 
paying interest on capital and 1554/. on account of sink- 
ing fund. Deducting the profit from 13241. representin 
the loss to June 30, 1898, the net loss in connection wit 
this department stood at the close of last year at 679V. 
The total amount paid to the sinking fund to the close of 











last year was 52967. The accounts of the water com- 
mittee for the past half-year show a net profit of 7155. 
Of this 30902. has been paid to the sinking fund, leaving 
a balance of 4066/., which, added to the balance of the 
previous half-year, made a total of 6789/. Of this sum 
19517. has been paid to the reserve fund, and the balance 
of 48387. has been paid to the general district fund. 





Exports or Ratbway Iron.—The_exports of railway 
iron of all descriptions from the United Kingdom in 
February were 46,203 tons, as compared with 49,954 tons 
in February, 1898, and 77,610 tons in February, 1897. In 
these totals the exports to British India figured for 22,016 
tons, 17,322 tons, and 47,394 tons respectively. Our rail- 
way-iron shipments to Egypt also increased in February 
to 9476 tons, while in February, 1897, they did not exceed 
288 tons. Larger deliveries were also made to Sweden 
and Norway in February, but the shipments to Brazil, 
the Argentine Republic, and South Africa considerably 
declined. Aeshalesin took 3241 tons of railway iron in 
February, as compared with 765 tons and 6444 tons. The 
shipments of railway iron from the United Kingdom in 
the two months ending February 28, 1899, were 91,178 
tons, as compared with 129,237 tons in the corresponding 
period of 1898, and 130,495 tons in the correspondin 

eriod of 1897. In these totals the shipments to Briti 
ndia figured for 42,425 tons, 42,474 tons, and 69,016 tons 
respectively. The exports to Australasia to February % 
increased to 7428 tons, as compared with 5136 tons. he 
shipments to Sweden and Norway were also 5793 tons, a8 
compared with 35 tons, while Spain took 2334 tons, as com- 
pared with 76 tons. The exports of railway iron to Egynt 
remained about stationary in the first two months of ; 4 
year, having been 17,275 tons, as compared with 17, 
tons. There was, however, a great falling off in the e- 
mand for British railway iron in almost every other —_ 
tion, Denmark only taking 374 tons, as — wi 
1702 tons, Japan 167 tons, as com with 609 po 
Mexico 4 tons, as compared with 2 tons, Brazil Re 
tons, as compared with 7816 tons, the Argentine It 
ublic 293 tons, as compared with 15,206 tons, and Bri 
Routh Africa 1840 tons, as compared with 17,310 tons. 
The contraction in the South African demand was my 9 
cially discouraging ; some consolation may, however, on 
found in the recent decision of the Schreiner Minny 
roceed with the construction of fresh South African. nes. 
The value of the railway iron exported from the a! ee 1 
f this year was 166, 229/. 


Kingdom in the first two months o spectively. 


as compared with 637,927/. and 629,832/. res 
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GLASGOW CORPORATION TRAMWAYS. 
By H. F. ParsHAL... 


upon the System of Generating and Distributing 
Beger lectric peo for the Overhead System of Electric 
mn. 
— 83, Cannon-street, London, E.C. 
February 28, 1899. 
To the Sub-Committee on Traction and Works of the 
Glasgow Corporation Tramways Committee. 
Complying with your request of February 6, I have 
aaliek the conditions under which the Glasgow tram- 
ways have to be worked, and beg to submit the following 
report as to the most efficient and economical method of 
nerating and distributing electricity for the overhead 
trolley system of electric traction: | 
1. Increase of Trafic with Electric Traction.—You are 
at present working in Glasgow 380 cars by horse and 27 
by electric traction. Having reference to your proposed 
extensions and the usual growth accompanying the con- 


adopted is admirably suited for electric traction, since 
the rails are of the best possible cross-section and of ample 
weight. The policy of charging low fares ptee st ps have 
adopted increases the number of passengers carried per car- 
mile as well as the number of stops, the result being that 
the amount of power which would be consumed in Glasgow 
is greater than that which is consumed in many other cities. 

rom actual measurements taken on your present elec- 
tric traction works, I find your average consumption of 
— at the car is 7.2 kilowatts, or 9.65 horse-power. 

have gone over the other lines in the city, and, havin 

considered your traffic arrangements, have conclud: 
that the above figure is a fair one to take for the whole 
system in general, 

Taking, therefore, 600 cars as the number to be 
reckoned upon, the amount of power to be delivered to 
the car for average working conditions is, approximately, 
5800 horse-power. In traction systems the ratio of the 





average to the maximum load varies aay’ at different 
hours of the day, on account of the stops for passengers 
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version of horse traction systems into electric traction 
systems, 600 cars may be taken as a reasonable number 
to provide forin your generating and distributing arrange- 
ments. In fixing upon 600 cars as a basis, it might 
be well that I should emphasise the fact that such an 
increase in the number of cars is not unusual, and that 
above contemplated service is not excessive. In the 
i ity of Boston, U.S.A., which is of somewhat less popu- 
— and of not greater area than the City of Glasgow, 
_ le this number of cars is being operated at a profit. 
t would be a short-sighted policy to install a system of 
Secretion and distribution which did not provide for 
ord & growth as has been found usual, for, when the 
jor ¢ has grown beyond the ey of the plant origi- 
= 'y installed, it is commonly found that provisions for 
= increased supply of power cannot be made except by 
“ep see greatly beyond that which would have 
adeq — y required had the first arrangements been 

*. Capacity of Generating Plant.—The consumption of 
power per car-mile varies in different cities with the 


CONDENS 
au e 
e 














= a fuaanat 









(RR st. Pree uat) for wed (EL Aero Pume 








and the number of passengers carried, also on different 
days according to the weather and other conditions. I 
have before me the load curve of a number of cities, and 
from these, as well as from your own experience, conclude 
that 60 per cent. should be added to the average working 
load to provide for the maximum load that would occur 
under normal working conditions in Glasgow. This means 
that a mores of your machinery must be such as to 
deliver horse-power to the cars, or, allowing for loss 
in transmission and distribution, approximately, 11,500 
electrica] horse-power must be generated as a maximum 
working load at the power station. Taking 85 per cent. 
as the ratio of electrical horse-power at the busbars to the 
indicated horse-power of the engine, the engine capacity 
for the maximum working load would amount to, approxt- 
mately, 13,000 horse-power. Allowing a safe margin for 
spare plant, an aggregate of 17,000 indicated horse-power 
will be required in the generating station. 

3. Conditions of Electrical Distribution.—Having deter- 
mined the amount of power required for working the 
tramway system, it remains to be decided, having regard 
to the distribution of cars and frequency of service, 


efficiently controlled and economically supplied from one 
central point or from several points. I have come to the 
conclusion that, in order to meet the conditions obtainin 
in Glasgow, you would require several centres of distri- 
bution, for the following reasons: 1. The distances to 
which energy has to be conveyed are so great and varied 
as to preclude an economical supply at 500 volts, 2. The 
maintenance of your own property in gas and water 
mains, and the conditions to be complied with in regard 
to difference of potential on the rails specified by the 
Board of Trade, would entail in the case of a single centre 
of distribution an elaborate and complicated return 
system, involving great outlay in cables and machinery, 
which would necessarily require subdivision into several 
ne small units in order to meet the varied 
conditions and the distances to which the cables would 
need to be carried. 

_ The importance of this point—that is, as to the work- 
ing of the earth circuits under safe conditions—will be 
apparent when it is considered that in many American 
cities incalculable damage has been done to and 
water pipes owing to electrolysis, which is brought about by 
the current straying from the rai The amount of cur- 
rent that would be returned through your rails in Glasgow 
to a central point would be sufficient to eat away 50 tons 
of iron per annum from the pipes, which is a sufficient 
demonstration that the earth return is a point of primary 
consideration, if not the primary factor, in determining 
the nature of por distributing system. This becomes 
more evident when we consider that the maximum voltage 
drop allowed by the Board of Trade is 7 volts, and that 
in some of the central streets in Glasgow, with the in- 
creased traffic contemplated, the drop would amount to 
15 volts per mile, or double that which is allowed by the 
Board of Trade. Practice has demonstrated that, under 
such conditions as those existing in Gl Ww, ® maximum 
voltage drop of not more than one-half of that permitted 
by the Board of Trade, namely, 34 volts, is all that should 
be entertained. In other words, having reference to the 
safe conditions to be maintained in the track and return, 
in many cases in Glasgow the current should not be taken 
for more than half-a-mile from any point of distribution. 
Being satisfied that more than one centre of distribution 
is an economical necessity, I find, upon further investiga- 
tion into the distribution of cars throughout the system, 
that your present requirements can be fulfilled from five 
centres of distribution. 

4, High-Tension Generating Station, with Sub-Stations, 
versus several 500-Volt Generating Stations.—Having de- 
termined the probable increase in traffic, the amount of 
en necessary to meet the demand, and that at least 

ve centres of distribution are necessary, it remains to 
decide whether the energy can be the more economically 
supplied from a single station generating polyphase cur- 
rents at high voltage, to be transformed into continuous 
currents at 500 volts in a number of sub-stations, or from 
the same number of generating stations, suitably located, 
and generating continuous currents at 500 volts. I have 
no hesitation in advising that, under the circumstances, 
the first, viz., the three-phase high-tension generating 
station, with sub-stations, is the more advantageous from 
every point of view. 

The following is a summary of the advantages of the 
three-phase system over the other : 

(a) Less capital expenditure in buildings, generating 
plant, and in real estate investments. 

On the one hand, you have to provide a site for a gene- 
rating station, in the choice of which there is a consider- 
able latitude, inasmuch as there are several sites available 
at such a distance from the centre of Glasgow that the 
power can be economically transmitted at moderate cost 
in transmitting mains, and where you will be able to 
obtain the advantages of good coal delivery by more than 
one railway system, and also to provide for extensions. 
Another consideration of importance is that the sites 
now used as car-sheds and stables are suitably located for 
sub-stations. No alterations would be required in the 
existing buildings, and the transforming apparatus 
would only occupy a small portion of that at present 
available. 

On the other hand, the separate generating stations 
scheme would involve the purchase of four or five sites, 
the choice of which would be limited, if fixed with due 
regard to the proper working of the tramway system and 
suitable railway sidings for coal supply. 

(b) The three-phase system has the advan of less 
working cost and repairs. On the one hand, there is a 
skilled staff at the generating station, together with the 
unskilled labour at the several sub-stations. On the other 
hand, there is a skilled staff at each of the generating 
stations, which are equal in number to the sub-stations. 
It has m conclusively shown at Niagara, Dublin, 
Middlesbrough, and other places, which have now been 
working a sufficient length of time so that reliable con- 
clusions can be drawn, that rotary converters require less 
attention than ordinary 500-volt railway generators, and 
that no skilled labour is required. 

There will also be a saving in supplies and repairs, 
owing to the use of a few large steam generating units 
instead of numerous smaller ones. The concentration in 
load also effects a saving in fuel and water. Also better 
facilities as to coal- ing arrangements can be afforded 
in a single large station than in several smaller ones, I 
have made a careful comparison between the two systems, 
both as regards fixed charges and working costs, and ap- 
pend the statement to this report. als 

(c) The three-phase system has greater flexibility, and 
is better adapted to the requirements of future exten- 
sions. Should your lines extend further in any direction 
into the country, sub-stations can be installed at any 
convenient point or points. These sub-stations do not 
require special buildings; and to show the small space 








conditions of the permanent way, f: 
i R uency of stops, 
gradients, &c. In your city the ‘rack constragtion 
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occupied, I may say that the 2500 horse-power stations of 
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the Central London Railway are contained in two ver- 
tical cylinders, each 22 ft. in diameter and 100 ft. below 
the surface of the ground. 

(d) In considering the transition from horse to electric 
traction the question of time is of great importance. The 
single generating station which I have recommended can 
be installed and put in working order more quickly than 
The loss through delay can be estimated 
upon the basis of your present working. The cost for 
horse traction is 3d. per mile, ona ae of 9,000,000 
per annum ; taking the working cost for electric traction on 
the same basis as to maintenance, &c., the saving, assum- 
ing no increase in traffic, amounts to 112,000/. per annum. 

In addition to the above, in installing a multiphase 
station you would be following the very latest and most 
approved practice, and you would have a type of plant 
that ee | be less likely to be superseded than a 500-volt 
type of apparatus, and which would have to be installed 
in several minor steam-generating stations. This is 
clearly demonstrated by the experience gained in New 
York, Chicago, and Brooklyn, where under the original 
arrangements the area was served by several small 
stations. It has been found that these small stations 
can be worked with greater economy by multiphase cur- 
rents transmitted from a single generating station. I have 
before me the works cost of some of these installations, 
and there can be no doubt as to the economy gained. 

5. Recommendations as to the Nature and Arrange- 
ment of Plant in Generating Station.—In the event of my 
recommendations as to a single generating station being 
adopted, the following further recommendations as to the 
arrangement of the plant may be of use: For your trac- 
tion purposes there would be consumed in Glasgow, 
approximately, 26 millions of Board of Trade units per 
year, or, approximately, four times as much as that gene- 
rated by the largest lighting company in London. Owing 
to the small ratio between the average and maximum 
load—that is, to the load factor common to traction 
systems—this amount of electricity would be generated 
in a plant of nominal capacity of not more than one-third 
at which it could be generated in a lighting station, owing 
to the machinery working at its full capacity for many 
hours per day. In Glasgow you would be working the 
cars, approximately, sixteen cl per day, at full ser- 
vice, and four or five hours per day additional at one- 
third service. This distribution of load for so many hours 
per day would be very satisfactory, in that your generat- 
ing station could be designed with but few units working 
at the best economy during all hours in the day. I find 
that four generating sets would give the best result— 
three of these to be worked during normal conditions of 
load, and the fourth unit to provide for abnormal condi- 
tions and emergencies. 

With regard to the engines, I would recommend the 
use of three-crank tandem compound engines, provided 
with massive flywheels so as to give a uniform turning 
moment, and to provide the maximum effort for fluctua- 
tions of load. In order to obtain the best results these 
engines should not work beyond 75 revolutions per 
minute, and should be specially constructed, having in 
view the nature of the load and the conditions peculiar to 
an electric traction system. 

The engines should be direct-connected to tri-phase 
generators of the flywheel type, with rotating magnets 
and stationary armatures. Machines of this type have 
been constructed, with entirely satisfactory results, for 
as high a working pressure as 13,000 volts. Having 
reference, however, to the me, genet short distance 
uf transmission, and the small investment in copper 
required, 6500 volts is a satisfactory working pressure, all 
conditions considered, and the calculations as to the cost 
of the three-phase machinery and transformers are made 
up on this supposition. 

The station should be provided with a coal conveyor, 
so that the coal would be automatically conveyed from 
the railway trucks, or other means of transport, and dis- 
tributed to different boilers or stored in bunkers. 

The station should be designed with electrically-driven 
auxiliaries throughout, thereby securing the greatest pos- 
sible economy. The switching arrangements in the 
generating station would be comparatively simple, owing 
to the small number of erating units, and to the 
feeders being comparatively few in number, depending 
on the number of the sub-stations. 

These suggestions are embodied in a plan and elevation 
annexed hereto (see preceding page). 

The method of distributing the energy from a single 
station need not occupy much space in this report. The 
method you have already adopted in Glasgow, namely, 
of drawing your cables into ducts with manholes approxi- 
mately 100 yards apart, represents the best practice in 
electric traction. You will find that at a density of from 
400 to 600 amperes per square inch, according to the dis- 
tance, high-tension cables can be run through the same 
set of ducts, but where they enter the same manhole, the 
manhole should be of ample size, so that the high-tension 
cables could be carried on one side, and clear the low-ten- 
sion cables. 

6. Comparison of Lighting and Tramway Plants.—In 
reporting upon the geners.tion of power for the tramway 
department, it is scarcely possible to avoid reference to 
the question of joint supply of electricity for the two pur- 


several stations. 


poses of traction and lighting. I find that on a large] sed 


scale the two systems can be kept separate with advan- 
tage, owing to the difference in the nature of the plant 
and in the supply of power. The following are points 


which militate against a joint supply from lighting 
stations : 

, og many days in the year the maximum load in 
lighting, and that in traction, occur at the same time, so 
that the same maximum total capacity in plant has to be 
provided, whether or not the supply is from a common 
tation, 





(b) Owing to the difference in the nature of the loads, 
the capital cost for a given watt-hour production is three 
or four times as great for lighting as it 1s for traction. In 
other words, the traction plant is worked at its test 
capacity three or four times as many hours in the year 
as the lighting plant ; consequently it can be of a more 
substantial type with advantage. 

(c) That machinery of a different type is commonly 
used for lighting, and the switching appliances are abso- 
lutely different. In the Glasgow lighting stations nume- 
rous small high-speed engines are in use; such engines 
are unsuited for the generation of current for your electric 
traction purposes. I have yet to find the engineer of ex- 
tended experience in dealing with traction matters who 
would propose the use of high-speed engines for such loads 
as you have to consider in Glasgow for electric traction. 

(d) The electrical arrangements for electric lighting are 
necessarily much more complicated and elaborate than is 
the case for electric traction. Electric lighting has to be 
carried on with reference to the delicacy of the human 
retina; in other words, the voltage at the point of con- 
sumption has to be regulated to a nicety. In electric 
traction the same conditions do not obtain, since uniform 
acceleration and speed of the car can be obtained to the 
satisfaction of the passenger within a much greater range 
of voltage. 

(e) From a business point of view the different condi- 
tions in electric supply are sufficiently shown by the dif- 
ference in cost of energy between electric traction and 
electric lighting. The cost of energy for electric traction, 
owing to its better load factor, would not be more than 
25 per cent. of that for lighting. The — cost of 
electric lighting in Glasgow is 1.26d. per Board of Trade 
unit, which compares favourably with that of lighting for 
other cities. This figure is 4.8 times as high as would be 
expected in the traction service outlined. When ‘er 
consider that in Edinburgh, according to published 
accounts, current is generated cheaper than in any other 
city in the United Kingdom, and when even their cost is 
2.95 times that which I predict for your traction system, 
the difference in the nature of the load is apparent. 

(f) It has been suggested that economy in staff will be 
gained in a joint station. This does not apply provided 
the tramway business is attended to as a business by 
itself. In the station which I have outlined this staff 
will, as I havesaid, be regularly employed during sixteen 
hours of the day at practically full load, and for five 
more hours at one-third load, so that the staff would be 
fully occupied during the hours of working. Owing to 
the difference in the nature of load, a different class of 
attendants would be required for the two classes of work. 

7. Combined Stations Elsewhere.—A combined station 
for lighting and traction was the subject of considera- 
tion by the Bristol tramways and Carriage Company, 
Limited, and by the Corporation of Sheffield. I was 
asked to pect on the former installation, and found that 
there would be direct disadvantages in such a joint supply. 
This report any received the endorsement of 
Lord Kelvin and the late Dr. John Hopkinson. The 
general absence of such combined stations sufficiently 
indicates that they are not in demand, as does also the 
fact that plant of a type now commonly used for lighting, 
which was originally installed for traction a. has 
been superseded by slow-speed machinery. here are 
two prominent penne of such plant which have been 
from time to time discussed, viz., the one at Toledo, 
Ohio, U.S.A., and the other at Hamburg. The former 
makes use of slow-speed engines of a type suitable 
for electric traction. To the main shaft of these 
engines are coupled direct - connected railway gene- 
rators. The flywheels of these machines are con- 
nected by a rope-drive to countershafts, from which 
are driven several different types of machines, princi- 
pally alternators and arc-lighting machines. The 
station is exceptional in character, wasteful in floor space, 
and employs a method of driving lighting machines which 
has been generally superseded in England, and could 
not be followed out except by mechanical arrangements 
which are necessarily wasteful and objectionable. The 
station originally worked in Hamburg has been the sub- 
ject of frequent comment. This station did supply cur- 
rent for both lighting and traction. The plant, ane, 
was of a type specially suitable for electric traction, and 
liberal use was made of storage batteries. This station 
has now been ee by two stations, one supplying the 
energy for the electric tramways, and the other the energy 
for the electric lighting. It will, therefore, be seen that 
the installations above refe’ to cannot be considered as 
suitable examples to be followed by Glasgow. The estab- 
lished practice the world over for such large installations 
as you are considering is to separate the traction gene- 
rating station from the lighting station. 

8. Conclusion.—The conclusion arrived at in this report 
may be summarised as follows: Having regard to the 
nature of your tramway system as a whole, a single gene- 
rating station, with high-tension multiphase transmission 
to sub-stations located in some of your existing car-sheds 
and stables, will be found the most economical to work, 
involving less capital outlay, taking less time to install, 
lending itself to compliance with the Board of Trade re- 
quirements and to the safety of your property in gas and 
water mains, and being of a type least likely to be super- 
ed when further demands are made, either as an in- 
crease in the area to be served or increase of traffic over 
the existing system. In following my recommendations 
your tramway system will be ——_ with an installa- 
tion of the highest class, and will not be handicapped by 
an attempt to make use of plant or arrangements that 
are either obsolete or unsuited for the economical work- 
ing of your system of electric tramways. 

T have the honour to be, Gentlemen, 
Your obedient servant, 
Horace FIgLD PARSHALL. 





APPENDIX. 


CoMPARISON OF THE Cost oF ConsTRUCTION, INCLUDING 
BUILDINGS AND PLANT, BETWEEN A THREE. PHasp 
GENERATING STATION, WITH CONVERTING Syp. 
Stations, AND A SysTEM OF SEVERAL GENERATING 
STATIONS. 


(a) Cost of Construction of a Three- Phase Generating 
Station Containing Four 2500- Kilowatt Units, Including 
Buildings and Plant, together with Plant for Sub. 
Stations Located in Existing Car Barns and Stables 
and Including High-Tension Cables. ; 

£ 


Generating station building, including 
excavation, foundatio steelwork 
and brickwork, foundations for en- 
gines, chimney stacks, including 
excavation, foundation, steel con- 
struction work, and brick lining ... 

Generating station equipment, includ- 
ing steam units, boilers, coal con- 
veyor, steam mains, condensers, 
pumps, and electrical plant, includ- 
ing delivery and erection ...__... 

Sub-stations.—Cost of equipment com- 
plete of five rotary converters sub- 
stations, including supply, delivery, 
and erection of rotary converters, 
transformers, switchboards, and 
auxiliaries oe Ye a soy 

Three - core high- tension cables for 
transmission, at 6500 volts ... res 


45,000 


180,000 


70,000 
21,000 


Total 316,000 


(b) Cost of Construction for Five Generating Stations of 
Approximately 2000 Kilowatts Capacity, each Consisting 
of Four 500-Kilowatt Railway Units. 

£ 


eee 


Buildings, including excavation, foun- 
dations, steelwork, brickwork, foun- 
dations for engines, chimney stacks, 
including excavations, foundations, 
steel construction work, and brick 
lining, at 30,0007. each & See 

Generating station equipment, includ- 
ing steam units, boilers, and con- 
veyors, steam mains, condensers, 

umps, electrical plant, and auxi- 
iaries, at 48,0002. per station 240,000 


Total 390,000 


Notr,—This comparison is exclusive of the cost of 
ground and railway connections, which, if included, 
would bring out a result much more favourable to the 
single generating station. 


CoMPARATIVE STATEMENT OF Cost, IN PENCE, PER KI10- 
watTt-Hour, DELIVERED TO CARS ON THE Basis oF 
600 Cars Runnina For 16 Hovurs per Day, wITH 
200 OF THESE RUNNING BETWEEN Four AND FIvE 
Hours ADDITIONAL PER Day, TAKING AN AVERAGE 
or 7.2 K1iLowaTts PER CAR. 


(a) A Three-Phase Generating Station Containing Four 
2500-Kilowatts Units, with Transmission at 6500 Volts, 
and Five Sub-stations Containing 500-Kilowatts and 
800-Kilowatt Units, and Located in Present Car Dépits. 


150,000 











| , 
es Generating | Sub- rp 
Station. | Station.  gtations, 
Power expenses : | d. = a, d. 
Coal delivery and handling) 0.1240 cs 0.1240 
Water, at 4d. per 1000) ‘ 
gallons .. is ..| 0.0082 ee 0.0052 
Oil, waste, and supplies ..| 0.0088 | 0.0053 0.0141 
Labour a = --| 0.0500 | 0.0360 0.0860 
Total power expenses) 0.1910 | 0.0418 0.2323 
Maintenance .. 0.0257 =| 0.0028 0.0285 
Fixed charges : oe es 
Depreciation, interest, in- | 2 
surance, rates and taxes) 0.2081 | 0.0616 0.2697 
Totals .. ..| 0.4248 0.1057 0.5305 





To the above figures must be added the cost of main- 
tenance, depreciation, and interest upon the high-tension 
cables for connecting the generating station to the sub- 
stations, amounting to 0.019. This makes the total cost 


of the three-phase scheme 0.5495. 
(b) Five Generating Stations Containing 500-Volt Railway 
Generating Plant. 4 
Power Expenses : t 
Coal, delivery, and handling 0.1550 
Water at 4d. per 1000 gallons ... 0.0103 
Oil, waste, and supplies 0.0110 
Labour ae ms te 0.2000 
Total power expenses 0.3763 
Maintenance mS? A oe 0.0350 
Fixed Charges : ; 
Depreciation, interest, insurance, rates -_ 
and taxes Gah) tkkikcefack: ssee Cat 
Total 0.7367 


Norr.—The above figures do not include interest on 
the cost of sites and sallway connections. The differences 
as between .5495d. for the single multiphase station an 
7367d. for the five 500-volt stations, based on 600 pee 
amounts to 20,2807. per annum as the saving in wor Ing . 
costs in favour of the single multiphase station. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Comprtep By W. LLOYD WISE. 

CTS OF RECENT PUBLISHED SPECIFICATIONS 
ABST ONDER THE ACIS 1883-1888. 
vs given in the Specification Drawings is stated 
ere none are mentioned, the Specification is 


SELECTED 
The number of vier 
in each case; wh 


not illustrated. f 
Where inventions are communicated from abroad, the Names, &c., 
tors are given in italics. 


‘ the Communica i 
Pi A - Specifications may be obtained at the Patent oe Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 


iform price of 8d. 

rhe “aa the ad A of the acceptance of a complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


Bo; Paris.) Grain Separator. [3 Figs.) April 21, 


98,—This invention has for its object the production of a grain 
be or sorting apparatus operating by the weight of the 
grain, oo enabling grains of wheat, barley, or the like to be 
separated from the round grains which are mixed with them, and 
which diminish considerably their mercantile value. This appa- 
ratus consists of a series of inclined planes placed in a cascade or 
stepped series, on which the grain to be separated is caused to 
fall. A pipe conveying the grain communicates with the upper 


r 





g2e1 

part of each plane toward one of its ends, and the round grains 
(which encounter less resistance when rolling) describe an ex- 
tended trajectory, and collect in a pipe placed at the other end 
of the inclined plane, while the grains of wheat or barley (whose 
elongated form impedes their travelling) are carried through a 
shorter trajectory, and descend along the inclined plane, to be 
discharged at its lower part into a collecting channel, which 
brings the whole to a second inclined plane, where the separat- 
ing continues. By increasing the number of falls and of inclined 
planes a separation as perfect as may be desired is obtainable. 
(Accepted March 1, 1899.) 


ELECTRICAL APPARATUS. 


8920. Siemens Brothers and Co., Limited, London, 
and F. Ayton, Blackheath. Trolley Pole Standard 
{1 Fig.) April 16, 1898.—This invention relates to the mounting 
of a trolley pole for electric traction and the construction 
and arrangement of the standard, spring, and contact in such 
manner as to give freedom to the pole to swing and revolve, 
whilst the head in which the pole is pivoted with the attached 
tube containing the conductor and spring, can be readily removed 
as a whole from the standard without taking apart. The pole is 
pivoted at ene side of a revolvable hollow head and has an arm 
which projecting toward the centre thereof is linked to the upper 
end of a helical spring enclosed within a tube attached to the head, 








The lower end of the spring is attached to a bolt which is pre- 
Hate from turning relatively to the tube by a pin fitting in a 
Ongitudinal slot in the bolt, the nuts can be turned so as to ad- 
= the strain of the spring, access to them being obtained 
through an o} ning in the roof of the car. The conductor m 
ome through the Pivot of the trolley pole and down through 
: helical spring to a ring fixed to (but electrically insulated 
rom) the lower end of the tube; a spring contact p bearing 
ecninst the ring is fixed into the base of the column from which 
: Ao electrically insulated. The head carrying the trolley pole and 

€ attached tube containing the spring and conductor can turn 





rely, ie: pred being removable from the column. (Accepted 
27,128. L.andC, J. Varicas, W: outh. Steerin 
Apparatus, [2 Figs.) December 23, 1898.—The object of this 


W. R. Thompson, London. (La Sociétié Amelin |. 


invention is to steer torpedces, &c., electrically from a distance 
by the use of a transmitter producing electric waves and a 
receiver in which a coherer is used. The rudder is normally held 
so as to turn the to io in one direction, while a mechanical 
device controlled by electric current (which passes through the 
coherer when under the influence of electric radiation) serves to 
turn the torpedo equally in a reverse direction, so that when the 
periods of radiation and inaction are of equal length the sum of 

















the movements of the rudder result in motion on a sinuous line, 
but generally in a forward direction. When it is desired to 
deflect the torpedo from its course in one direction or the other, 
it is only necessary to alter the relative duration of the periods 
of inaction and radiation at the transmitter, and this is effected 
by means of lateral adjustment of the contact arm b which bears 
upon the periphery of a rotating periodic contact drum. (Ac- 
cepted March 1, 1899.) 


3555. C. P. Eleison and W. S. Naylor, London. 
Motor Switch Controller. [5 Figs.) February 12, 1898. 
—This invention provides a switch controller for use on launches, 
motor cars, &c., in which the circuit is altered as regards the 
series parallel one of the batteries, the reacting parts of the 
motor, or both of these, by rotating a handle, depression or 
raising of which serves to break or close the circuit while the 
desired coupling is maintained. The advantages of such an 


2728 




















arrangement will te apparent to anyone who has driven a launch 
or motor car in traffic, as it is often necessary, when ‘‘ following” 
or when “blocked,” to repeatedly make and break the circuit. 
The illustration represents a motor-car switch, according to this 
invention, in which a bell automatically gives warning in the 
event of the contacts of the switch not being properly fy 
one another when the circuit is completed. (Accepted March 1, 


ndon. Treating Carbon, 


26,343. H. P. Maxim, Lo: 
&ec. [5 Figs.) November 11, 1897.—This invention’ provides an 





electric furnace and a method of operating the same whereby ex- 


able at lower pressures. The materials to be treated are placed 
within the furnace and the remainder of the space filled with a 
mixture of frozen carbonic acid and gasoline; current bein 
passed, the heat evolved causes the carbonic acid to dissoci- 
ated into carbon monoxide and oxygen, the latter combining 
with the carbon of the gasoline forms further carbon monoxide, 
the whole of which occupies normally a much greater space than 
the carbonic acid and gasoline from which it has been formed, 
and so sets up a tremendous pressure within the apparatus. 
The invention is intended primarily for the treatment of 
carbon to be used in incandescence electric lamp filaments 
which are constructed therefrom in various ways, or the 
completed filaments are heated within the furnace, prefer- 
ably while placed ‘in a hollow carbon conductor. ‘It is stated that 
by this invention a filament may roduced which has an 
extremely high resistance, the carbon approaching the crystal- 
line structure, at which it ceases to act as a conductor of elec- 
tricity. In the form of apparatus illustrated, water may be 
allowed to circulate through Lemay ep in the carbon holders and 
through a spiral passage between the metal lining and the outer 
pressure resisting case, for the purpose of keeping the metallic 
parts cool. (Accepted March 1, 1899.) ° 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


8460. W. J. Crossley, Manchester, and J. Atkin- 
son, Marple, Ch .’ Gas Engine ignition. [3 Figs. ] 
April 9, 1898.—The combustible charges within gas or vapour 
engine cylinders are in some cases ignited through the medium of 
a hollow heated body, whose interior is placed in communication 
with the cylinder at proper times by means of an ignition 
valve. Occasionally the hot body or tube bursts either from 
accident or because of deterioration. To guard — stoppage 
of the motor from this cause, two means of ignition have fre- 
quently been used, and the object of this invention is to combine 
the two means in a convenient and satisfactory manner. Two 
tubes are employed, each having a separate ignition-valve passage 
into the cylinder, and heating arrangement. The two tubes may 





be placed side by side in separate castings, but preferably are 
fixed in one casting and placed end toend. In either case the 
two ignition valves are close together and operated by the same 
cam and gear. Under ordinary circumstances both ignition 
arrangements are kept in action and the valves are so constructed 
that by means. of a screw or wedge either one can be held so 
as to be inoperative and to more or less completely close the 
passage between the ignition tube and the cylinder. If either 
tube gives way the other continues to ignite the charges, the rush 
of gas through the broken tube serving to draw the attention of 
the attendant who by means of the said screw or wedge can 
shut off the rush of gas so that he may be able to replace the 
defective tube. (Accepted March 1, 1899.) 


30,145. A. J. Boult, London. (Chemische Fabrik von 
Max Jasper, Bernau, Berlin, Germany.) Incandescence 
itles. December 20, 1897.—The object of this invention is 
to produce incandescence gas mantles more durable than those 
hitherto obtainable. A mantle which may be of known type, or 
is specially manufactured for the purpose, is dipped, while in 
either the burnt or unburnt condition, into an alcoholic and 
ether organic compound of silicon (15 per cent. silicic-amyl- 
ether and 85 per cent. amyl-alcohol), and is then, while still wet, 
ignited and subjected to a high temperature which decomposes 
the organic compound, forming silicon dioxide, thus ucing 
‘*a strong skeleton containing as a main substance silicic acid.” 


13,504, A. K Recuam, Germans, Incandescence 
Mantles. June 17, 1898.—This specification refers to Patent 
No. 30,145, 1897, and has for object the F nga of a mantle 
suitable for subsequent treatment by the process therein de- 
scribed, or by other processes. A fabric or other material is 
saturated with an aqueous solution of thorium nitrate, and is 
then dried, incinerated, and calcined. The incinerated thorium 
mantle may be first impregnated with the silicon compound, and 
afterwards treated with cerium solution, or the unincinerated 
mantle may first be impregnated with the organic compounds of 
silicon, and after incineration be brought in contact with an 
alcoholic solution of cerium, after which the process is completed 
by a second calcination. 


GUNS AND EXPLOSIVES. 


5713. A. T. Dawson and T. Thackeray, West- 
minster. Charging Turret or Barbette Guns. [4 Figs.] 
March 8, 1898.—In some cases under a turret in which guns are 
mounted there is formed a chamber from which lifts extend down 
a shaft to the lower part of the vessel where the projectiles are 
stored, this chamber and shaft revolving with the turret. By 
these lifts the projectiles are raised to the chamber and in some 
cases they are moved laterally and longitudinally, and are finally 
raised by another lift to a position behind the breech whence 
they are advanced into the bore of the gun. This invention 
relates to a construction and arrangement of the lifts and appa- 
ratus connected with them in such manner as to simplify and 
facilitate the operations required for charging the guns. Around 
the lower end of the lift shaft a is provided a circ tramway or 
tre.ck b on which run one or more trucks c, each of which can be 
attached to the lift shaft and revolve with it when the turret re- 
volves, or may be detached from the shaft and moved round the 


track } by a winch w to a convenient tion under the overhead 
track d, along which projectiles are brought by travellers from 
the stores. e top f of the truck c on which each projectile g is 


received slopes downwards towards the lift, so that when the 
truck ¢ is brought round to face the cage h of the lift and a stop e 
on the truck released, the projectile can roll down the slope on to 
the cage on the removal of another stop which controls the down- 
ward movement of the projectile. The stop consists of arms pro- 
jecting upwards in front of the projectile from a rocking b 





tremely high pressure is realised during working for the purpo 
of producing binations and structural formations not attain- 
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having on it a toothed segment worked by a worm connected by 
gear to a winch handle /. In order to dispense with lateral 
movement of the projectile when the lift cage carrying it arrives 
at the chamber m under the turret, the lift shaft a is not made 
cylindrical, but tapers from the bottom to a greater width at the 
top, and the lift guides are thus inclined outwards so that when 
the projectile raised by either of the lifts arrives at the desired 
level in the chamber m its axis lies in the same vertical plane with 





that of the gun which that lift supplies. Here the proj-<ctile g is 
slid on to an inclined tray n, its transference being facilitated by 
canting into an inclined position the shelf of the lift cage h on 
which the projectile is carried. The projectile is retained on the 
tray n bya stop p until the cage o of the gun hoist descends, 
withdrawing the stop and thereupon the projectile slides into 
the cage o by which it is raised to the loading position at the 
breech of the gun. (Accepted March 1, 1899.) 


HYDRAULIC MACHINERY. 


92. J. Weeks, New York City, U.S.A. Hydraulic 
Jacks. (3 Figs.) January 3, 1899.—This invention relates to 
hydraulic jacks of the kind in which two pumps of unequal size 
are used, so that the ram can be quickly pumped up against the 
load and thereafter the smaller pump only be employed, and pro- 
vides means whereby the large pump can be ‘‘ thrown out” and 
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the lowering of the ram effected. Both pumps are connected 
and opera together, but as soon as the load is too great for 
them to raise when combined the handwheel may be lowered a 
certain distance, opening a by-pass round the piston of the larger 
pump, a further depression of the handwheel opens a by-pass 
round the piston of the smaller pump also, and allows the ram 
to fall for the withdrawal of the jack. (Accepted March 1, 1€99.) 


RAILWAYS AND TRAMWAYS. 


8351. W. Boucher and C. W. S. Boucher, Newnham, 
Glouceste e. Buffers for Railway Vehicles. 
(5 Figs.] April 7, 1898.—This invention relates to buffers for railway 
vehicles, and consists in improvements in the construction and 
arrangement of the same, by which they may be readily employed 
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upon vehicles to which ordinary buffers could not so easily be 
attached. The buffer case is formed in the required number of sec- 
tions, so shaped that at the part or position through which the 
piston or rod passes there are slots which are so arranged as to 
sllow studs upon the buffer piston or rod to pass to the interior of 





the casing when putting the parts together, and so as to prevent | 
their nag | free or passing out again after the sections are in 
position. Any form ofspring may be employed to act upon the buffer 
piston. The case-of the buffer is attached to a back plate by 
riveting, welding, or the like, and the said back plate is made 
with either plain or bent edges, and is secured to the vehicle. It 
is claimed as an advantage that the buffer piston is locked in the 
casing instead of being secured thereto by means of a pin and 
key. (Accepted March 1, 1899.) 


8680. W. J. Reffell, Shere, Surrey. Railway 
Vehicle Couplings. [4 Figs.) April 13, 1898.—The object of 
this invention is to fit a pivoted claw lever to the drawhook of 
a railway vehicle in such manner that one end of the lever (in 
the form of a claw) will project across the gap or jaw of the hook, 
and prevent the coupling link from being unfastened unless the 
p‘voted lever be pushed over to clear the gap for that purpose. 
The back portion of the drawhook is provided with a lug or lugs 








which act as a trunnion up’n which a counterweighted lever is 
p‘voted, its lower end being in the form of a claw which normally 
projects across the nap or jaw of the drawhook (its tip resting 
against the nose of the latter), but which can be caused to 
lie close up to the inner side of the gap by tilting the counter- , 
weighted ead over from a slanting to a vertical position, or 
slightly beyond, thus offering no obstacle to the raising and 

removal of the link from the drawhook. (Accepted March 1, 


7878. G. H. Sheffield, and J. D. Twinberrow, New- 
castle-on-Tyne. Mineral Cars. [9 Figs.] April 2, 1898. 
—This invention consists of improvements relating to rolling 
stock for railways, particularly in connection with wagons for 
mineral traffic, and comprises the construction of wagons in such 
manner as to obtain increased stiffness and to permit of their 
safely carrying heavier loads on longer spans than heretofore, 
without the employment of truss rods. The wagon is con- 
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structed with girder sides having booms brought together at the 
headstocks or buffer plate and box transoms beneath the hopper 
slopes. H is a central longitudinal girder, at the ends of which 
the load of the vehicle is transmitted to the bogies through trans- 
verse springs. The patent also covers special constructional 
devices in connection with the bogies, the brake mechanism, 
—_ ” sliding doors at the hopper base. (Accepted March 1, 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4486. W. Simpson, Manchester, W. L. Bodman, 
Didsbury, and W. H. Simpson, Hulme. Instanta- 
neous Steam Generators. [7 Figs.) February 23, 1898 — 
This invention relates to improvements in steam generators in 
which water is injected in smali quantities ana at a rate propor- 
tionate to immediate requirements, its object being chiefly to ob- 
tain a higher efficiency than has hitherto been usual. The boiler | 
is formed of several parallel rows of tubes of special form sup- 
ported and having their ends connected together by tubular 
elbows in such manner as to form a coil with a continuous passage 
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of constricted area therethrough. The tubes between their ends 
(which are cylindrical to facilitate the connection of the elbows) 
are flattened at regular intervals, alternately in planes at right 
angles to one another, the cross-sectional area of the tubes being 
considerably reduced and the form of passage elongated. The 
tubes are supported at their ends and pass through blocks so 
shaped that each row forms a secure seating for the row next 
above it. In some cases a reserve steam drum is in communica- 
nod ~~ the uppermost tube of the series. (Accepted March 1, 


SHIPS AND NAUTICAL APPLIANCES. ‘= 


6997. H. E. Vosper, Portsmouth. Marine Oil 
e Centrol. [1 Fig.) March 22, 1898.—This invention 





relates to means whereby the operation of propeller or other 
reversing gear in connection with an oil engine serves to control 
the speed of such engine. There is arran on the exhaust pipe 
of the oil engine a throttle valve, a lever in connection with 
which is connected to a lever on the reversing gear, so that when 
the propeller is in full gear either ahead or astern the valve is 


wide open, but when the reversing propeller is placed i 
is doing no work the trottle valve is shut, whereby the poh 
only runs at a slow speed. The connection between the lever of 


























6997 


the reversing gear and the rod connecting the lever of the pro 
peller is in the form of a catch to permit of disconnecting the 
toon)” open the valve wide for starting. (Accepted February 29 
1899. : 


MISCELLANEOUS. 


9039. J. Messenger, Dover, Kent. Strengthenin 
Copper Pipes. [4 #igs.] November 9, 1898.—This invention 
relates toa method of strengthening copper pipes, and is more 
particularly intended for use in connection with brazed copper 
steam pipes for boilers. Owing to the demand in marine boilers 
for h‘gher steam pressures the brazed copper pipes as hitherto 








used are liable to fracture. This invention provides a method of 
increasing the factor of safety to a considerable extent, and con- 
sists in wrapping these pipes with flat wrought-iron bands; where 
bends occur or are formed in the pipes round bands may be sub- 
stituted. The ends of the bands are cottered together, and the 
cotters are riveted or bolted together when in place. (Accepted 
February 22, 1899.) 

30,932. W. T. Carter, Maidenhead, Berks. Com- 


bined Motor Propeller. (4 Figs.) December 31, 1897.—The 
inventor couples the two portions of a double-acting propeller 
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(such as is usually used in connection with the propulsion of 
bodies lacking in stability) with the two reacting portions of an 
electric or other motor so that an equal force is applied to each 
propeller. (Accepted February 22, 1899.) 


23,502. F. Lee George, Salt Lake City, Utah, 
U.S.A. 8 Pianos. [8 Figs.) November 14, 1898. 
This invention relates to the fastening to which one end of a piano- 
forte string is attached, the said fastening being adjustable by rota- 
tion or otherwise to allow of the strings being tuned. The device 
ordinarily employed consists of ‘an iron peg (round which the end 
of the string is wound) inserted within a hole in a wooden plank, 
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es, to obviate which 
n designed. The 

f the invention, and 
janoforte. Advantages 


and this arrangement has many disadvant 
the arrangement herein illustrated has 
drawings sufficiently indicate the nature o' 
method of applying it to an upright p Paget o~4 
claimed are, greater facility for stringing, a saving in wire, "4 
space occupied, no ‘‘ dead end” to vibrate, a ready va remyoer 
tuning, non-liability to get out of tune, less strain upon thes 4 
. (Accepted February 22, 1899.) 


tates of America from 1847 
reports of trials of patent law cases in t 
consulted, gratis, at the offices of ENGINEERING, 
street, Strand, 
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FIRE PROTECTION IN EUROPE. 
No. XXI. 
By Epwin O. Sacus, Architect. 

Fire Prevention—SELF-SuRvEY—(continued). 

ConTINUING my notes on the self-survey that can 
be practised by the manufacturer and large em- 
ployer of labour, and referring to the preceding 
article for my remarks in respect to the wood- 
worker, the iron-worker, the paper-maker, and the 
shipbuilder, I would now add some particulars 
relating to the hazard incurred in works where 
other classes of manufacture are carried on, and 
would open with those of the printing trade. 


Tue PRINTER. 


A class of premises quite notorious for its fires is 
that of the printing-office, and its various depart- 
ments. A large number of serious fires have seen 
their origin in printing works of various descrip- 
tions, and it might be of interest to analyse the 
exact nature of the works concerned. But for the 
purposes of these articles it is immaterial whether 
aconcern be a large one or a small one, whether it 
deals with newspaper, book, or jobbing work, or 
whether the more modern forms of machinery and 
mechanical composition apparatus be used, or older 
methods are applied. Weshould, however, except 
the offices of more important daily papers, which 
are so constantly in use and generally so well 
watched, that serious casualties by fire in them are 
rare. 

The risk common to all machinery has, of course, 
to be considered in printing works, butit should 
be remembered that the amount of loose paper 
on some premises of this kind is very consider- 
able, and that the paper shavings in departments 
containing cutting machines are, in particular, 
ever ready to rapidly transmit fire when an out- 
break occurs. There is, perhaps, more oily waste 
to be found in the machine-room of a printing- 
office than in the ordinary manufactories, as there 
is such continual cleaning to do in nearly every de- 
partment, and on nearly every machine. Benzine, 
too, is sometimes used for cleaning type, oils are 
used on the blocks, and there is the additional 
risk such operations bring with them. The storage 
of waste, its frequent removal, and the limitation 
of the amount of benzine used, are points to be 
kept in mind by the manager. But a feature that 
is perhaps only too often neglected is that occa- 
sioned by drying printed paper on lines, a method 
resorted to in offices where no proper drying-room 
exists, when work is required to be turned out as 
rapidly as possible. 

Then we frequently find that the ordinary 
stitching and binding is done on the premises, 
and in the larger concerns, also, the artistic 
binding in cloth, buckram, leather, &c. In such 
cases we have all the additional risks attendant 
on binding work, and these are by nO means 
inconsiderable, especially where the open gaslight 
is used as illuminant. In a binder’s work, benzine 
is used to a very considerable extent, and sometimes 
carelessly used. Various forms of glue and size 
are constantly being heated in large and small 

“quantities in all possible and impossible places— 

over oil lamps, over gas, on stoves, &. The 
amount of paper clippings and paper shaving is 
very considerable. 

The question of book and paper storage has also 
to be considered, a modern concern generally re- 
quiring very extensive accommodation, and ‘al- 
though paper in bulk—and particularly on reels— 
is by no means a combustible material, the ques- 
tion of its damage by water has to be taken into 
account. In many concerns there is also a stereo- 
typing foundry, and the constructive details of this 
department should be carefully considered to 
minimise risks from fire. 

Altogether, printing works, in which so many 
departments are represented, and where the work 
embraces all the many manipulations requisite to 
turn the blank paper into fully finished books, may 
rs — hazardous concerns if not properly designed 

¢ arranged, and it cannot be denied that many 
existing oftices—particularly the older ones—abound 
oa ae when examined from the fire surveyor’s 

view. In town offices, consisting of a 


number of storeys, also, the floors are but too 
frequently of such construction that the damage to 
water used to extinguish even 
In the best 
however, the ordinary printing 


the contents by the 


a small fire ma il 
modern offices easily be very large. 





office risks are very materially reduced, and if pro- 
perly looked after, such establishments may be 
regarded as in quite a different category to the 
older printing offices. 

The accumulation of stock and with it the accu- 
mulation of dust of a particularly hazardous kind is 
a point to which attention should be directed. 
In the stores, as elsewhere, this dust—if once 
ignited—facilitates the transmission of fire to an 
extent which can scarcely be appreciated except by 
those who have seen it. Cleanliness, hence, as in 
many other establishments, is one of the first safe- 
guards against fire for printing works. 


THe MILLER. 


I have touched on the paper-mill and the saw- 
mill, and though these are sufficiently hazardous, 
they might be said to compare favourably with the 
risk of the flour-mill. The whole operation of 
milling is associated with considerable risk, the 
dust which is created being so highly flammable 
that it might practically be termed ‘‘ explosive.” 

Here, even more than in the printing works, 
cleanliness is the best protection, and cleanliness 
combined with careful management, the engage- 
ment of reliable employés, who are aware of the 
responsibilities of their work, and the absence of 
open lights, may give a flour-mill a longer life than 
is generally attributed to it. The greatest care, 
too, must be taken in the setting of the stones and 
the discs; and, further, in the isolation of the 
drying-rooms, and the isolation of any machinery 
used either for scouring or otherwise cleansing or 
screening the grain before it is put into the mill 
proper, is also an essential. 

When speaking of the flour-mill—-or, as it is 
frequently called, the corn-mill—I am not thinking 
at the moment so much of the windmill, which in 
itself forms but a small and generally isolated 
risk, but of the large concerns worked by steam or 
water power. Such mills are, of course, also used 
for milling other: grains, such as rice, and peas, 
beans, &c., are also frequently dealt with. Taken 
generally, however, the exact nature of the grain 
under treatment does not materially affect the 
hazard, though there is, of course, some difference 
in the inflammability of the various forms of dust 
created, that from so-called ‘‘ middlings” having a 
particularly bad reputation. 

I have pointed out above, too, the absolute neces- 
sity of cleanliness, and I have mentioned the 
hazard of using open lights. It should, however, 
not be forgotten that electric discharges sufficient 
to ignite dust can be produced by the belting, 
or sparks may be caused by the friction of 
stones. As to the latter, those of a flinty 
character should especially be avoided. The 
stoppage of the so-called ‘‘ feed” is further a very 
serious matter, and frequently leads to explosions. 
The effect of any explosion, by the bye, is gene- 
rally exceedingly far-reaching, and I have heard it 
argued that a flour-mill can almost be classed as 
dangerous as a gunpowder-mill in this respect. It 
should be remembered that in order to produce 
explosion as well as fire, it is only necessary that 
the dust be diffused through the air in certain pro- 
portions. 

Of course, if it were possible, or I had better 
say practical, it would be advisable to isolate all 
the different processes that are undertaken in a 
flour- mill; but with trade competition it has 
become so essential to reduce the handling of the 
grain or flour to a minimum, that any extra work 
means financial complication. 

As usually built at present in one block, a fire 
or an explosion in a flour-mill generally means the 
destruction of the entire premises ; and what is more, 
the rapidity with which fire travels from premises 
of this kind generally prevents any reliance being 
placed on the ordinary fire appliances, whether 
used from within or without. Steam jets and 
sprinklers, in fact, are the apparatus which alone 
can be reckoned on to do some service in the event 
of an outbreak, given a very good construction 
and a fair separation of risks. The combustible 
character of flour dust, for instance, is immediately 
lessened by the application of steam, and the 
drenching from a system of sprinklers will do far 
more than any hydrant work, seeing that the water 
curtain from a sprinkler system will often cut off 
the air from the seat of combustion. 

In respect to special departments managed in 
connection with flour-mills, we must, of course, 
consider the extent of the storage arrangements, 
both before and after the process. The granaries 


in connection with the flour-mill are often exten- 
sive. Then a grain elevator is often to be found 
in connection with granaries and flour-mills of a 
more extensive description, and we also frequently 
find a cooperage and a bagging shop. 

And, lastly, there is the spirit ‘istillery, @ most 
dangerous adjunct which is occasionally worked in 
connection with mills of this description. Here we 
have the questions of extent, of ventilation, and of 
the character of the spirit produced. The casking 
arrangements have also to be dealt with. The com- 
plete isolation of the distillery from the corn-mill, 
7.e., isolation that prevents any communication 
whatsoever is, to my mind, absolutely essential, if 
the risk of an already dangerous concern is not to 
be doubled. As to the risk in the distillery itself, 
good ventilation is, perhaps, one of the best safe- 
guards. 








GREAT CENTRAL RAILWAY. 
(Continued from page 379.) 

In our last issue we gave general plans, eleva- 
tions, and sections of the immense goods ware- 
house erected at the London terminus, and on 
pages 403 and 418 we now give some important 
details—the drawings of the columns (Figs. 188 
to 192), a cross-section through the ground floor 
(Fig. 193), and one of the main girders for the ground 
floor, showing the method of supporting Hobson’s 
patent steel arched flooring and the construction 
under the platform. In order that these details 
may be thoroughly understood, it may be repeated 
here that the warehouse is 390 ft. long externally, 
261 ft. 6 in. wide, by 63 ft. 3 in. high from the 
ground level to the springing of the roof prin- 
cipals, and excluding the basement floor. The 
external walls are of brickwork, The portions 
on which weight is concentrated—as, for instance, 
between the window openings and at the entrances 
—or where it is subjected to wear and tear, are of 
brindle brick ; the remainder is of red brick. An 
idea of the size of the warehouse will be afforded 
by the simple statement that it contains 8,505,029 
cubic feet. There are five floors in all; the total 
nett floor area is 463,468 square feet, including the 
basement and deducting the well openings, besides 
which there are in connection with the basement 
a series of vaults, as mentioned in our preceding 
article, and these have a contents of 16,300 cubic 
feet, and an area of 14,200 square feet. 

Turning now to the internal structural details, 
reference may first be made to the loads provided 
for in the design, for which, by the way, Mr. G. A. 
Hobson, M. Inst. C.E., of Sir Douglas Fox’s firm, 
was responsible.- The ground floor, which has the 
heaviest duty to perform in carrying the railways, the 
cart roads, and the platforms with their cranes, cap- 
stans, weighbridges, &c., is designed to carry a load 
of 4 cwt. per square foot over the entire surface. In 
view of this, and the wear and tear to which it 
will probably be subjected, the construction is of 
the most durable of materials. The whole of the 
framework, as shown on the cross-section (Fig. 193), 
is of steel, with Hobson’s flooring, covered where 
the. roadways and railways occur. with concrete 
and wood paving. The three upper floors, which 
carry a load of 3 cwt. per square foot, are laid with 
timber planking 24 in. thick, tongued and ved 
with iron tongues, resting upon 11 ft. by 3 in. 
timber joists, spaced at 2 ft. 3 in. centres, These 
in turn are supported throughout by means of 
girders of steel. The whole of the floors are sup- 
ported by steel columns, which are continuous for 
a height of 77 ft. and weigh complete 14 tons. 

These steel columns, as will = readily under- 
stood, have the most important duty probably of 
any item in the whole structure. Owing to their 
great distance apart—which distance is a matter of 
no small importance in giving freedom of move- 
ment and offering small interference with the work- 
ing of cranes and traffic generally—the columns 
are subjected to a formidable load. This amounts 
to no less than 706 tons on the baseplate of each 
column, with the exception of the columns imme- 
diately adjoining the well openings. In these 
latter the floor areas being reduced by the open- 
ings, the weight is proportionately less. When we 
add the weight of the brickwork and concrete in 
the foundations of the columns to that previously 
stated, the total weight upon the oiaua amounts 
to 808 tons. All these columns, as well as the 
external walls, rest upon solid London clay, and 
the area of the foundations is such that the weight 





borne by the clay is limited to 3 tons per square 
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foot. The size of the concrete base in the case 
of the heavier columns with which we are now 
dealing is 16 ft. 6 in. square, and the depth of 
the foundation below the basement level is 6 ft. 6 in. 
This foundation is shown in Figs. 202 and 203. 
The concrete is composed of Portland cement, 
Thames ballast, and broken brick, in the proportion 
of one of cement to six parts of Thames ballast and 
broken brick in equal proportions, which forms a 
solid homogeneous mass. The weight upon the 
concrete is transmitted from the base of the column 
itself through the medium of a mass of blue 
brick set in cement in the form of a truncated 
— The weight upon the upper side of the 
rick, as already stated, is 706 tons, or 15.4 tons per 
square foot, while the load upon the concrete, due 
to the combined weight of the brickwork and the 
column, is equal to 7.13 tons per square foot. 

In order to provide for this enormous load, the 
columns are of very special design, and the detail 
drawings we reproduce on page 403 will be 
studied with interest. It is only necessary to 
direct attention to one or two particular features. 
The baseplate of each column (Figs. 188 and 189) 
is of such a character that the load is uniformly dis- 
tributed throughout its entire area and is not, as is 
often the case, liable to depression in the centre, 
owing to weakness at the extremities. It is 
6 ft. 9 in. square, composed of seven steel joists 
8 in. by 6 in. by 35 lb. per foot by 6 ft. 6 in. long, 
riveted through both top and bottom flanges to 
plates 4 in. in thickness. This base distributes the 
load in a direction transverse to the axis of the ware- 
house, whilst the load in the longitudinal direc- 
tion is taken up by the column which is spread out 
at the foot, as shown by Fig. 189, so as to cover the 
whole length of the base. Asa further means of 
solidifying the base, the interstices between the joists 
and the upper and lower plates are filled with strong 
cement concrete. This also excludes atmospheric 
action and precludes corrosion of the metal. 

The shaft of the column is practically in one 
continuous piece for its full height of 77 ft. The 
structure is composed of steel joists and plates 
strongly riveted together and of diminishing sec- 
tional area, as the loads are reduced at each 
successive floor. The ends of the plates and joists, 
where they abut, are all machined so as to make 
perfect joints. A special feature also is that the 
joint between the upper side of the baseplate and 
the shaft of the column is machined all over, so 
that the whole section of the plates and joists are 
in contact with the upper surface of the base- 
plate. This insures that the base is perfectly 
square with the axis of the column. It was con- 
templated that the columns would be delivered on 
the site, with the brackets riveted on in one piece, 
with the exception of the base and the portion 
above the third-floor level, but this was found im- 
practicable owing to the great length. A joint had 
consequently to be inserted above the first-floor 
level, made good later by means of cover plates. 
As an indication of the attention paid to details, it 
may be said that since the erection of the columns 
took many months, provision was made for draining 
the interior of rain water until such time as it 
was filled up with fine cement concrete, in the 
proportion of 7 parts of sand to 1 of Portland 
cement. Riveting was done, as far as possible, at 
the makers’ works—the Teeside Bridge and Engi- 
neering Company, Limited—and by hydraulic pres- 
sure, while great care was taken in the case of 
hand-work done on the site to insure the accuracy 
of the holes, and that the rivets completely filled 
them. The method of erecting the columns by 
sheerlegs and guys is shown in the engraving on 
page 381 ante. 

he ground floor girders are arranged in trans- 
verse lines which stretch from wall to wall of the 
building. The ends which abut on the columns 
rest upon steel brackets riveted thereto, as shown 
on the cross-section, Fig. 193. The brackets 
are short in the horizontal direction, but have 
considerable depth vertically, in order to provide 
an ample number of rivets to give the neces- 
sary shearing area to carry the vertical weight. A 
space of 2 in. is left behind the end of the girder 
and the face of the column, in view of any slight 
amount of expansion that may take place and to 
give a little freedom in erection. The girder ends 
are then bolted right through the columns, the 
bolts being tightened up. The ground-floor girders 
oceur only at the columns, and are thus at 24-ft. 
centres. The space between is bridged by Hobson’s 
system of arched flooring as already incidentally 


mentioned. The method of attachment is shown in 
the elevation and plan of a typical ground-floor 

irder illustrated on page 418, Figs. 198 to 201. 

he flooring consists of arched plates 2 in. thick 
and T’s6in. by 4 in. by } in., the total depth of the 
floor over all being 15 in. Each end of the floor- 
ing plates and T’s rests upon vertical T stiffeners 
riveted to the webs of the main girders. The 
flooring is further riveted to the webs of the 
girders by means of the curved end angles, which 
make a very rigid and satisfactory connection. 
This method of flooring, as will be understood 
from the drawing reproduced, has the advantage 
of reducing the dead load to a minimum, the shape 
of the section being such as to displace the solid 
material usually necessary for bringing the floor to 
a level surface. 

Although the question of watertightness within 
such a building may appear to be unimportant, it 
is not really so, for goods wagons come in during 
wet weather with considerable quantities of water 
in the tarpaulin covers, which, on being removed, 
shed the water over the floor. Careful precaution 
has therefore been taken to make the floor water- 
proof. This is done by means of ashphalte and 
concrete in the manner described in our article on 
the Rossmore-road bridge. The whole of the floor 
in the railway and cartways in the building is paved 
with Jarrahdale Jarrah-wood blocks, as shown in 
the cross-section, Fig. 193. A slight curvature is 
given to the surface of the blocks to shed the water 
towards each side, where gutters are provided 
(Figs. 196 and 197). These gutters are connected 
by down pipes conveying the water into the drains 
in the basement. 
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The platforms are carried upon longitudinal 
girders resting upon the main transverse girders. 
There are four to the width of the platforms. They 
are a plate type, braced together at short in- 
tervals, as shown by Fig. 193. The surface of the 
platforms is of timber, and special provision is 
made at the edge nearest the cart road to resist the 
blows of the heavy drays (Fig. 195), and there is 
also a fender at the foot to prevent contact between 
the cart wheels and the girders (Fig. 196). On the 
railway side of the platform a special beechwood 
coping is fixed to resist the abrasion caused by the 
fastenings and ironwork of the side doors of the 
wagons being left in contact with the platform 
when the wagon is moved about—a not unusual 
contingency. 

The upper storeys of the building—floored with 
wooden planks—are dealt with in a different 
manner. Instead of the transverse girders being 
24 ft. apart—the distance between the colunns— 
the spacing is 12 ft., intermediate girders being 
fitted, and to carry these a series of longitudinal 
girders are introduced along the lines of the columns 
at right angles to the main transverse girders. The 
depth of the girders throughout is practically 
uniform, being 2 ft. 9 in., and is governed by the 
longest span, which is 43 ft. 9 in. centres—that 
for the centre cartway in the building. The depth 





for this span is comparatively shallow ; for others 








it is ample, and in some cases more than ample ; 
but there are distinct advantages in uniformity. 
The 11 in. by 3 in. joists are 24 ft. in length, while 
the girders upon which they rest are at 192-ft 
centres, so that each joist spans two openings, and 
the joints of the joists are on alternate girders 
and thus overlap. They are stiffened at the points 
of support and at intermediate points by solid 
wooden blocks placed between them. The floor 
timbers are 7 in. by 24 in. deals, tongued and 
grooved with iron tongues as already mentioned, 

The wells or openings in the upper floors are of a 
uniform width of 24 ft., corresponding with the 
centres of the columns, and the length of the well 
in the other direction is 43 ft., which again corre. 
sponds with the centres of the columns in that 
direction. Each well is surrounded by a strong 
iron railing with an opening having a chain barrier 
so situated as to be convenient for the landing of 
og by the crane fixed close to the well on the top 

oor. 

The roof is of the ridge and furrow type, the 
ridges running transversely with the gables at the 
east and west sides of the building. The principals 
and purlins are made of wood, of the simplest 
possible character, with ordinary sections and such 
as can be most readily obtained. The timber is 
used as it comes from the saw mill, the span being 
very moderate—24 ft. This type of construction is 
of the most economical character. The upper part 
of the northern slope of each division is glazed. The 
remainder is covered with closed boarding and slates. 
The gutters, which are of great importance, owing 
to their great length—261 ft.—are 26 in. wide by 
12 in. deep, of cast iron Zin. thick, and weigh in 
all some 110 tons. They are laid in two divisions, 
with a convenient slope from the centre towards 
each side to carry the water to the down pipes. 

The weight of the steel in the columns, girders, 
and floor of the building is about 6900 tons. 

The whole building is protected from fire by 
a complete installation of Grinnell automatic 
sprinklers by Messrs. Dowson, Taylor, and Co., 
Limited, of Westminster, the water for which is 
supplied under pressure from two tanks, in towers 
at the north and south ends of the building. These 
towers are also utilised for providing fireproof 
stairways between the top and bottom of the 
building. The ceiling of each floor is fitted with 
pipes and Grinnell sprinklers, the latter spaced at 
distances apart each way of 10ft. The total 
number of sprinklers in the building is thus no 
less than 5000. Should the temperature rise above 
150 deg. Fahr. any one of these would open and 
quench an incipient outbreak. The danger of a 
pipe freezing in cold weather is obviated by an 
arrangement, known as the ‘‘ dry pipe system,” 
whereby the water, in the winter time, is dis- 
placed in the pipes by air under pressure, on the 
release of which, from any cause, the active flow of 
the water follows. 

The sprinkler system is divided into four sepa- 
rate installations, each having its own controlling 
valve and automatic alarm. The latter is operated 
by the flow of water in the pipes, so that shortly 
after the opening of a sprinkler a loud alarm is 
rung on a gong situate on the outside wall of the 
building. 

In order to supplement the supply of water from 
the tanks above mentioned, an hydraulic injector 
apparatus has been laid down, which consists of 
two injectors delivering into a discharge pipe lead- 
ing to the sprinklers. The injectors draw water 
from an underground tank kept filled by a connec- 
tion from the ordinary service mains ; and a k 
accumulator in communication with the supply 
pipe to the sprinklers, by its rise and fall operates 
a valve controlling the supply of high-pressure 
water to the apparatus. Should a sprinkler open, 
the accumulator falls slowly to a point of its stroke, 
where it causes the valve to open sufliciently on 
the high-pressure supply to allow of a full discharge 
through the injectors, thus giving a continuous 
supply of water to the sprinklers in operation at 4 
high pressure. 

(To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XLIX. 
Earty Tyres or Navat Guns—(continued). ; 
In the present article, we continue our 2 
summary of the earlier types of guns menntactaes 
by Messrs. Schneider and Co. As already stated, 
this review is chiefly historical, but is necessary 48 
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GREAT CENTRAL RAILWAY 


: DETAILS OF WAREHOUSE. 


(For Description, see Page 401.) 


Fig .190. 
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an introduction to more detailed descriptions of the 
recent Schneider-Canet types of ordnance. 


14-CentimeTRE (5.511-In.) Gun on CrrcuLaR 
SLIDE. (Fias. 439 To 441, Pace 406.) 
This class of gun has been supplied by Messrs. 
Schneider and Co. to the French Navy. The fol- 
lowing are some particulars : 


Weight of gun eer . 38200 kilogs. (7040 lb.) 
= mounting io Se ns (8140,, ) 


. projectile sus a CS BS) 
‘ charge (black 
powder) sve eos eee 13.7 ” (30.14 ” ) 
Muzzle velocity soi 500 m. (1460 ft.) 
Pressure ses pe : 2100 kilogs. 


~ (13.38 tons per eq. in.) 


The breech mechanism consists of a cylindrical 
breech-block sliding in a bracket which turns hori- 
zontally on a vertical hinge, and is worked by a lever. 
A plastic obturator, specially shaped, is placed be- 
tween the front end of the screw and the movable 
head. The bolt for firing acts by percussion, all 
eee neceaneny means being taken against premature 

g. 

The mounting consists of the four following main 
pe: (1) A bolster which rests on a fixed plat- 
a the top of which serves as roller path for the 
resega of the gun. (2) A fixed slide, consisting of 
Wo vertical brackets stayed together, rests on the 
— of rollers on the roller path ; the top part 

eing shaped into two circular slide paths, the 
ee of which coincide with the gun trunnions. 
(3) An oscillating slide, also consisting of two 
ag stayed brackets, the bottom part of which 

= slide-blocks of the same shape as the slide- 
- af the two latter brackets serve also as slides 
he * gtn-carriage proper. The object of this 

pecial type of mounting is to maintain, with all 











angles of elevation, an exact coincidence of the axis 
of the recoil cylinders with the line of recoil. 

For elevating the gun the slide is provided with 
a circular rack, in which gears a pinion worked by 
a handwheel. The gunis trained by the combined 
working of a handwheel with a pinion, a plate- 
chain, an endless screw, and a helicoidal wheel, the 
whole setting in motion a pinion that gears in the 
rack fitted to the platform. The recoil cylinders 
are carried on the gun-carriage proper ; they are 
on the Schneider-Canet system, with central 
counter-rod. These cylinders are in connection 
with an air or a spring recuperator placed under 
the carriage, and which serve to bring the gun into 
position again after firing. 


15-CENTIMETRE (5.905-In.) Gun on Muzziz Privort- 
ING AND CENTRAL Prvotine Mountine (Fics, 442 
to 445, Pace 407.) 
Such guns have been supplied to the Greek Ad- 
miralty for armament of the battleships Hydra, 
Spetzai, and Psara. 


Weight of gun ia ... 7750 kilogs. (17,050 Ib.) 
if mounting (muzzle 
[eee oes see oo OLED 55, «= CORSET 
Weight of mounting (central 
ivoting ... im re wo CES) 
Weight of shield... ooo SO y0 4 1S 
is projectile(armou 
piercing shell)... 4-2, aS ope ee ace 
Weight of charge (prism, 
brown powder) ... nem ye CRS 
Muzzle velocity... sae 650 m. (2183 ft.) 
Pressure ae f ‘ 2400 kilogs, 


" (15.24 tons per sq. in.) 

+ 22 deg. — 3 deg. 
The breech mechanism consists of three main 
parts, a breech-screw with movable head and 
bracket, an obturator and a firing device. The 


Angles of elevation 





breech- screw is cylindrical with interrupted 
thread, and is carried by the bracket ; it is worked 
by a cam lever which effectually locks the breech 
when closed ; the lever serves, besides, to dis- 
engage the obturator on starting the opening 
motion. The obturator consists of a plastic disc of 
special shape, placed between the movable head 
and the front end of the breech. Firing is effected 
by percussion, the device being so arranged that 
until the breech is completely closed, the tube 
cannot be placed home in the vent and the striker 
armed. The striker is worked by a trigger and a 
line. Each of the two types of mountings consists 
of the following main parts : Bolster, slide, and car- 
riage. 

In the muzzle pivoting mounting the bolster is 
fixed to the deck and is connected with two roller 
paths, between which is the circular rack for training 
the gun. The slide is built of two brackets firmly 
stayed together and finished with sliding paths on 
the upper surface; below it bears on cylindrical 
rollers, the roller paths being held in position 
by clips. On the left-hand bracket is a glycerine 
hand pump and tank by which the gun can be 
run in. The carriage consists of a frame carrying 
the trunnion bearings and two recoil cylinders of 
the ordinary kind. In the central pivoting mount- 
ing the bolster is fitted to the deck, its bottom part 
forming the roller path. The slide reste on the 
bolster and carries a platform that surrounds the 
bolster pivot. The gun-carriage proper is similar 
to the preceding one. A flat-surfaced shield pro- 
tects the men serving the gun. A handwheel 
works through a differential acting device, the 
setting arrangement placed on the left of the gun, 
and gives the required elevation. For training, a 
set of gearing worked by a handwheel acts upon a 
pinion that engages in the circular rack fitted to 
the bolster. 

The recoil cylinders are on the Schneider-Canet 
system, with central counter-rod, arranged so as 
to allow automatic running-in under the action of 
gravity. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we gave an account of the 
proceedings on the opening day, Wednesday, the 
22nd inst., of the recent meeting of the Institution 
of Naval Architects, and we now resume our 
report. On members assembling on Thursday 
morning, the 23rd inst., Lord Hopetoun again 
occupied the chair. 


DIstRIBUTION OF PowER IN WARSHIPS. 


The first paper taken was a contribution by 
Commodore &. Melville, Engineer-in-Chief of the 
United States Navy, who is an honorary member 
of the Institution, the title being ‘‘The Logical 
Arrangement of Motive Power of Warships.” 
Of this paper we commence the publication in full 
in our present issue. It was read by Lieutenant 
Harold P. Norton, an engineer in the United 
States Navy, at present on duty in this country 
in connection with work beimg done for the 
American Government at Newcastle-on-Tyne. 

The discussion was opened by the secretary, Mr. 
Holmes, reading a letter which he had received from 
Mr. Magnus Sandison, who was much interested 
in the figures given in the paper as to the power 
absorbed by the drag of an uncoupled propeller. 
The writer in proposing three screws had arranged 
that the small engine should be used for cruising, 
the shafts of the twin screws being uncoupled, and 
he would place the single engine in a separate 
compartment. The writer thought the auxiliary 
propeller might be of the feathering type. 

r. A. E. Seaton said that the paper was one of 
great value and interest. Commodore Melville had 
stated his case most ably, but in Mr. Seaton’s 
opinion he had stretched it a little further than was 
necessary. He had given fullest value to the ad- 
vantages that followed the use of triple screws, but 
it might be questioned whether he had not shown 
a tendency to minimise the disadvantages. As a 
matter of interest, Mr. Seaton might state that 
forty or more years ago triple screws were tried in 
the British Navy, and the system was given 
what might be called an accidental trial. It 
took place at the time of the Russian War. One 
of the floating batteries showed a very poor speed. 
It had a single screw, and it was thought that 
the blade area was not sufficient. Two wing 
screws were therefore added, and were driven by 
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gearing from the main engine; the result was not 
satisfactory, due, no doubt, to any advantage 
that might have been derived from the three screws 
being eaten up by the gearing. The speaker 
could not help saying that the paper would have 
been more satisfactory if the author had stated the 
data upon which he arrived at many of his conclu- 
sions. Mr. Seaton did not agree with him as to the 
great superiority of the triple screw for ramming 
purposes. The author had stated that a glancing 
blow from either forward or aft would certainly take 
off a twin screw if it projected beyond the counter, 
or, with ships rubbing against each other, the side 
screw might be broken. Mr. Seaton thought that 
a foot of projection more or less would not matter 
if it came to such close quarters as this. In regard 
to the advantage from the reduction of racing, it had 
been found by experience that trouble from this 
cause arose more from pitching than from rolling. 
The single propeller was apt to come out of the 
water with a fore and aft running sea, but vessels 
were not expected to roll to the extent of bringing 
twin screws above the surface. The single pro- 
peller being placed further aft, was, therefore, 
more likely to cause racing than twin screws, and 
experience bore this out. The Commodore had 
dealt very lightly, Mr. Seaton thought, with the 
nuisance that arose from engines not in use. The 
speaker failed to grasp the arrangement of engines 
described by the author, who stated that it had 
been thought advisable, in the latest fast ships of 
the United States Navy, to use quadruple-expansion 
engines throughout, the three main engines having 
in all thirteen cylinders. It would be interesting 
to know what the arrangement was; probably the 
idea was to have two four-cylinder quadruple-expan- 
sion engines for the wing screws and a five-cylinder 
quadruple for the centre set of engines. Later on the 
author had said ‘‘ that the increase in the number 
of working parts due to the use of triple screws, is 
only apparent, as ordinarily there would not be 
more than eight cylinders on our triple-screw ships 
against ten cylinders that would necessarily be used 
in the proposed five-cylinder quadruple-expansion 
engines for our twin-screw ships.’”’ Commodore 
Melville had also stated that the increase in engine- 
room force required was not excessive, being 
twelve men at the most. He considered this was 
not a disadvantage for warships, as the added staff 
consists entirely of skilled mechanics, and these 
men are especially useful in making repairs while 
under way. This might be very true, but it was 
well to remember that if there were more men to 
make repairs, there were more engines to be re- 
paired. The details the Commodore had given in 
his paper as to the steam needed for driving 
auxiliary machinery were very interesting. It em- 
phasised the need for introducing a system of elec- 
trical distribution of power on warships. Electric 
motors were simpler and less likely to go wrong than 
steam engines, whilst the power can be generated 
by large and highly efficient engines. Mr. Seaton 
considered electricity a safer means of distributing 
power than the hydraulic method. It would be 
understood that in the criticisms the speaker had 
passed he did not intend to throw cold water on 
the suggestions of the paper. Those parts that he 
agreed with naturally did not need comment at his 
hands, and this, perhaps, appeared to yive his 
speech a character which it was far from his inten- 
tion it should have. If three engines were to be 
fitted, the centre screw should have more power 
than the wing screws, but he would suggest that 
the centre propeller should be two-bladed, so that 
it should be shielded by the stern-post when not in 
use and the drag would be less. In conclusion, 
he would say that the paper would form a most 
valuable addition to the Transactions, for the 
author had put the various points relating to triple- 
screw propulsion in a light that perhaps few had 
seen it before. 

Professor Biles said that all were pleased so 
eminent an authority as Commodore Melville had 
contributed a paper tothe Transactions. It might be 
of interest to add that the Commodore was not only 
eminent as an engineer, but that he had won fame 
also as an Arctic explorer, and his book on the 
Lena Delta, which many present might have read, 
formed a most thrilling narrative of an heroic expe- 
dition. In 1891 the speaker had read a paper before 
the Institution on ‘‘Recent American Warship De- 
signs.” At that time the Columbia and Minneapolis 
were only on paper. They were known at Washing- 
ton as ‘‘the pirates,” and great things were expected 
of them in the matter of preying on the commerce of 





anenemy shouJd they ever be called upon to act. 
Since then they had been built, and had taken part 
in a war under the more dignified guise of armed 
cruisers, giving good results. The paper, Mr. Biles 
thought, was open to the criticism that the author 
had tried to prove a little too much, but that was 
due to his generous and enthusiastic nature which 
was also the cause of so much of his success in 
life. His triple-screw ships might be looked on in 
this way. He had taken a twin-screw ship and 
divided one set of engines into two parts. There 
were, however, twin-screw ships both in our own 
and in the American Navy which had two distinct 
sets of engines on each line of shafting, and it might 
be said, therefore, that the Commodore had taken a 
four engine twin-screw ship and knocked two of the 
engines into one. In anycase the advantages claimed 
for the bigger engine did not all apply to the whole 
of the machinery, but only to 50 per cent. of it. It 
was easier, however, to get in three propellers than 
two on a given draught. The author had said that 
with three screws a better performance was obtained 
at sea in bad weather than if two were used. 
What the meeting would like to have had would 
have been the facts on which this statement 
was based. In the author’s former paper on the 
Columbia and Minneapolis, read before the 
American Society of Naval Architects and Marine 
Engineers, the method used to determine efficiency 
was to assume a certain net resistance of the hull. 
Professor Biles thought that it was not possible 
to assume a resistance until tank experiments 
had been made, and if the Commodore’s data 
were, therefore, open to question, it was equally 
open to question whether the efficiency was 
as much higher as he claimed. If the Admiralty 
constant were used in analysing the _perfor- 
mance of the Columbia and the Minneapolis, the 
result did not appear to be anything very won- 
derful. The speaker’s experience was that the 
highest propeller efficiency was obtained by the use 
of the single screw, and he thought that any supe- 
riority that there might be with triple screws would 
be due to the position of the central screw being 
similar to that of the single screw. The author had 
said that it was unquestionable that when more than 
10,000 horse-power is to be transmitted through a 
single shaft under present conditions of speed and 
displacement the number of revolutions will be 
limited by the propeller. The speaker did not agree 
with this. The fact, that though there was a larger 
engine-room staff, there was more work for them to 
do, had already been referred to by Mr. Seaton. 
[We may, perhaps, point out with advantage that 
Commodore Melville specially referred to making 
repairs while under way, and it is not very pro- 
bable that three engines will all require attention 
of this nature at one time, so that the ‘‘ skilled 
mechanics” might, on emergency, be drawn from 
one engine-room to another.] Professor Biles 
thought that the point of greater safety with three 
screws was apt to be over-estimated. With a 
single-screw ship, if an engine broke down the 
vessel was helpless ; with a twin-screw ship, if an 
engine broke down she could still proceed at a very 
fair pace, therefore the distance between single 
screws and twin screws in regard to the margin of 
safety was very great, but in going from twin- 
screws to triple-screws the advance was less. 

Sir William White said that the subject of the 
paper was one in which he had taken the keenest 
interest throughout his professional career, and he 
hailed with gladness any opportunity of getting 
fresh information on the question. Some members 
might remember that twenty-one years previously 
he had read a paper in which he strongly recom- 
mended twin screws, not only for the purpose of 
affording a shallow-draught design of vessel, but 
also for ships of deep draught. At that period the 
suggestion was not a popular one, but time had 
justified it. His excuse for recalling this earlier 
paper of his own was that it showed he had an open 
mind on the subject of multiple screws, and it 
would form a fitting preface to what he had then 
to say. There was a good deal of difficulty in 
dealing with a paper such as Commodore Melville 
had presented, because it was full of opinions, of 
speculations, and of arguments, but contained 
very few facts. When he heard the paper was 
coming he was delighted, and said, ‘*‘ Now, at last 
we are going to have from the best authority the 
facts about the Columbia and Minneapolis.” If, 
however, experiments had been made with these 
vessels, their details were not recorded in the paper, 
and there was, therefore, insufficient data for forti- 








fying opinion. In an analysis of the performance 
of a steamship, to arrive at her efficiency, there 
was wanted a very great deal more than the author 
had given. Commodore Melville had said that 200 
ships had been tried, but the speaker would like to 
know how many of these were triple-screw ships 
He thought that he had a fair knowledge of what 
trials had been made with vessels of that class and 
so far as he knew, they were comparatively few. He 
was afraid that the deductions contained in the paper 
were built up ona very slender basis. Sir William 
continuing, said he appeared before the meeting in 
an unusual position. He knew more than he was 
able to say, that was not a usual condition, but it 
arose sometimes. He had knowledge of experiments 
but he could not furnish the facts, as they were 
given him as personal information only. The paper 
said that three screws led to economy. Sir William 
knew of no facts supporting this statement. The 
paper also recommended a third arrangement of 
triple screws in which there would be small wing 
engines with the large engine in the centre. In 
Russia the three-screw ships, however, had large 
screws at the sides. There was material informa- 
tion in the paper in regard to the waste work of 
revolving an idle screw. The author had taken a 
vessel of 12,000 tons, 23,000 horse-power, and 22 
knots speed. Now, it was evident that was not 
an American ship, and it would be interesting to 
know what vessel it represented. Again, triple 
screws were recommended by the author as a 
necessity on account of a 24-ft. draught, but 
Sir William would undertake to produce a most 
effective twin-screw vessel of the. character indi- 
cated upon that draught. Speaking generally, the 
Director of Naval Construction said that it must 
not be understood he altogether condemned triple 
screws, but he was of opinion that the conditions 
laid down in the paper did not bear out that 
they were yet demanded. From what had been 
said, he was under the impression that Commodore 
Melville had not introduced in his analysis the 
results of model experiments. Naval architects 
were, however, under the greatest obligation to 
such sources of information, and found they 
were constantly borne out by actual trials which 
they had foreshadowed, and in working out re- 
sults they had found it of advantage to come back 
to the model screws. In regard to the utilisation 
of the frictional wake, upon which the paper 
dwelt, he would point out that it was quite possible 
to speak of tendencies, but what was really wanted 
was the actual aggregate result. For instance, the 
late Mr. Froude had at one time favoured putting 
the single screw far aft, to reduce the augment of 
resistance, reasoning on tendencies he had observed ; 
but on experiment it was found that the balance of 
advantages was in favour of the ordinary arrange- 
ment. As a matter of detail, he would have liked to 
have seen a more exact statement as to the space 
occupied, not only by the engine compartments 
in a triple-screw ship, but by the shaft passages. 
The stowage of ammunition was a problem that 
had to be solved in the design of all warships 
in the Royal. Navy. For well-defined reasons they 
distributed the ammunition as equally as possible 
between two ends of the ship, but with the three- 
shaft passages difficulty might arise. It was a 
detail which showed that one cannot discuss war- 
ship machinery from the point of view of efficiency 
alone. Sir William trusted that what he had said 
would not appear to overlook the obligation the 
Institution was under to Commodore Melville for 
the paper he had contributed, and if there were 
further information at his—the author’s—disposal, 
and if he were at liberty to give it, it would be 
a most desirable thing that it should be included in 
the Transactions of the Institution. The speaker 
had always thought that if we go on progressing 
as we have done in the design of engines and pro- 
pellers, and if they remain based on the same general 
principle upon which they are now designed—if 
there were no radical changes thrusting existing 
practice on one side—then we might come to 
triple or other multiple screws. But as matters 
stood he did not think that the Commodore had 
made out his case. Wee 
Mr. George Quick, Chief Engineer, R.N., said 
that he looked on the engine of a warship as part 
of a fighting machine, and not as a piece of 
mechanism the great object of which was to 
give out the largest amount of work from the 
smallest amount of coal. This point of view, he 
thought, bore on the arrangement of triple screws 
for the fighting ship of the future, If a twin- 
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serew vessel were to be disabled in one engine 
she could not go into battle with an odd pro- 
peller, but with a triple-screw ship, if one engine 
were disabled, there would still be half the power 
left for propulsion, according to Commodore Mel- 
ville’s arrangement of the big central engine. In 
regard to the absence of detail in the paper, it 
might be explained by the fact that Commodore 
Melville was a very busy man, as the head of an 
important department of the United States Navy. 
He had, however, a comparatively small staff, and 
the speaker knew that he had not been well of late. 

Mr. Harold F. Norton, on being called on by the 
chairman to reply, said that there were one or two 
points in the discussion to which he might make re- 
ference. But he would not undertake to answer on 
the author’s behalf upon all the details brought for- 
ward. He had been detached from the Bureau of 
Steam Engineering before the paper was written, 
otherwise he might have been better informed as to 
its details. He had, however, the Commodore’s 
authority for stating that all that was contained in 
the paper could be supported by evidence ; and he 
,new that the author would, in a written reply to the 
discussion, refer to all the important points raised. 
What Mr. Quick had pointed out had a very real bear- 
ing on warlike operations. The utility of arrange- 
ments of machinery for fighting purposes was not 
always apparent until they were put to the test. At 
Santiago, curing the late war, the fastest American 
ships watching for the Spanish Fleet, had double 
sets of engines, and when the enemy came out they 
could not stop to couple up, so that they had to pro- 
ceedat moderate speed. The advantage of the triple 
screw arrangement arose from the fact that there 
was needed for a cruiser a ship that would be 
economical with her fuel at ordinary cruising 
speeds of 16 or 17 knots, but which would also 
have a high speed of, say, 23 or 24 knots ; but if 
they could get the latter speeds, they did not 
care what they paid for it in coal. Designs were 
being brought forward in America that would 
embody this principle. He knew that a great 
many trials of the Columbia and the Minnea- 
polis had been made, and he was sure the Com- 
modore would be glad to supply the details for 
the Transactions. In regard to what had been 
said about electrical machinery for the transmis- 
sion of power on board ships, he would state that 
the system had been tried with the machinery of 
the Brooklyn, but the difficulty had arisen that if 
anything occurred to the leads they might hunt all 
day to find out where the defect existed, and by 
the time they had found it, in war, they would be 
‘out of the deal.” He had been asked whether 
it was possible to couple up an idle screw with 
the vessel under way. There was no difficulty in 
this, they had a powerful friction brake which 
would hold the screw still whilst the vessel 
was going 17 or 18 knots. As to the suggestion 
of a two-bladed screw, he would remind the speaker 
that these screws were intended to run idle, being 
revolved by the passage of the ship through the 
water. He concluded that whether a screw had 
two or three blades, approximately the same area 
would be needed, so that the friction of the water 
passing the blades would be the same; the other 
points he would refer to the author for reply. 

The President next proposed a hearty vote of 
thanks to Commodore Melville for his valuable 
contributions to the Transactions the motion being 
carried with acclamation. 


SrructuraL STRENGTH OF SHIPS. 

The next paper read was a contribution by Mr. 
J. Bruhn, of Lloyd’s Registry, entitled ‘The 
Stresses at the Discontinuities in a Ship’s Struc- 
ture.” This we print in full on page 429 of the pre- 
sent issue. 

Mr. Martell was the first speaker on this paper. 
He took the point of view that it was one of the 
most valuable papers ever read at a meeting of the 
Institution, As regarded general construction, 
there was no difficulty found with ships of ordi- 
nary framing and plating, but a great deal of 
difficulty arose from the discontinuity of structure 
Owing to various erections. The trouble in meet- 
ing stresses, however, had to be overcome, and it 
was for this reason that Mr. Bruhn’s paper was 
= valuable. Again, there was a continual ex- 

ension of great hatchways. The shipowners did 

= recognise how this affected the structural 
; hee they were often told at Lloyd’s that that 
the t to allow a diminution in seantling, because 

ere were two steel decks in a ship, but it was 





frequently found that the big hatchways cut the 
greater part of the deck away. The paper before 
the meeting gave a scientific expression to deter- 
mine the value of this feature. It had often been 
said that science was only of use in supporting 
practice. However that might be, they found the 
scientific data given in the paper borne out by 
practice, and a way was shown by which science 
might lead to the saving of large sums of money 
that would otherwise be expended in elucidating 
problems practically. He intended to recommend 
that Lloyd’s Committee should send round copies 
of the paper to shipbuilders in order that it might 
be shown that points which had been insisted upon 
hitherto, not without considerable opposition, were 
in effect warranted. 

Professor Biles wished to endorse what Mr. 
Martell had said in regard to the value of the paper. 
The question of stresses due to discontinuous struc- 
ture had been a worry to believers of the girder 
theory. There were two ways of treating the sub- 
ject: the first was the method of avoidance, or to 
have no discontinuity. The other way was to 
strengthen up the structure to compensate for the 
discontinuity. He was not sure that the author 
had really avoided the avoidance principle by con- 
tinuing the construction of deck-houses, &c. The 
usual way to treat any part of a ship that is found 
to be weak is to add more material, but it was a 
question as to the difference in the quantity 
of material required by the two systems respec- 
tively. It has been said that the value of science 
is to confirm practice, but unfortunately practice 
only taught what things were not strong enough 
through the medium of a breakdown. For in- 
stance, stresses in the side of a ship caused by 
asharp corner of a hatchway appeared less than 
those of the deck. The usual method was to 
thicken up scantling ;where a weakness was made 
manifest. But that was not always the best way, 
and the great value of the paper was that it indi- 
cated where the material should be put. The 
speaker would not subscribe to the accuracy of all 
the figures given, but the paper showed that a 
rounded corner in the hatchway was the best. That 
had been generally recognised, for corners now 
were nearly always rounded. [Mr. Martell at this 
point corrected the speaker, saying that it was not 
accurate to say that rounded corners were almost 
always used; as a matter of fact it was not so.] 
Continuing, Professor Biles said the standard 
method of determining stresses on ships was by 
the girder theory. The theory was only a standard, 
however, and was not absolute. It enabled one 
ship to be compared with another, so that to retain 
its value, if the calculations were to be changed 
for one vessel, they must be changed for all in 
order that the recorded data might be brought 
into use. The speaker was not sure that the 
author was right in what he said as to rivet 
holes and neutral axis. The strength of the ship 
across the line of frames and across the line of 
butts did not vary so much as often appeared 
to be imagined, and therefore the assumption 
was not so far out as the author had indicated; 
probably the best way would be to adopt the means 
that Mr. Bruhn had suggested, but all past data 
should be corrected to conform with future data. 

Mr. Purvis spoke of the good work done by 
members of Lloyd’s staff in the past, referring to 
Mr. William John, Professor Jenkin, and Mr. 
Reed, all of whom had passed away. He spoke as 
to the calculations for moment of inertia of a sec- 
tion being made without the rivet holes being 
taken into account. At Denny’s they had added a 
percentage for tension’and another for compression. 
The author had not mentioned deflection; but 
there must not be deduction for rivet holes, neither 
should reductions be made for the moment of 
inertia. . 

Captain Kriloff made some interesting remarks 
referring to the remarkable fact that there was a 
close agreement between the results of the present 
paper and Professor Hele-Shaw’s method of me- 
chanically working out the stream-line theory by 
thin films of liquid between glass plates. It was 
very difficult to determine the stresses due to 
corners of hatchways by mathematical process ; 
but if Professor Hele-Shaw’s experiments were 
made, it would show the lines of stress were repro- 
duced by the coloured streams in the liquid film. 
The suggestion that a ship’s structure could be 
determined in this way appeared to strike the 
meeting as remarkable, and it certainly opens up a 
wide field for speculation on the relation of physical 





phenomena. If the author, or Captain Kriloff, or 
Professor Hele-Shaw, or possibly the three together 
would follow up this line of research, most interest- 
ing results could hardly fail to be reached. ; 

Mr. Corrie, speaking as a member of Lloyd’s 
Committee, was of opinion that hatches are made 
too large in the present day. 

Mr. Stromeyer said that he welcomed the 
paper, not only because of its intrinsic value, but 
also because it was, as far as he knew, the only 
paper which had been submitted to the Institution 
since his own in 1885, in which the local distribu- 
tion of stresses was experimented upon. He 
attached far more importance to the experimental 
data in the paper than to the mathematical inves- 
tigations, for there was nothing specially new in 
the latter, and they did not help very much. He 
hoped that the subject would be further inquired 
into experimentally, and, when sufficient data had 
been accumulated, then a mathematical analysis of 
the facts would be of the utmost value. He, there- 
fore, deplored, in a certain measure, that so much 
space had been occupied by the mathematical 
treatment that the actual details of the twenty ex- 
periments had to be omitted. Touching, then, 
upon the practical side of the question, he pointed 
out that, being an engineer, he naturally had an 
antipathy towards sharp corners. No engineer 
ever wilfully introduces them into his designs, and 
if they got there, they simply would have to be 
rounded off in practice. The sharp corners of 
hatches and other openings in ships had therefore 
always struck him as being wrong, and practical ex- 
perience at sea only confirmed this feeling. On 
the other hand, he could not bring himself to 
believe that the distribution of stresses as indicated 
by the curves in the paper was quite correct, for if 
properly analysed and compounded, it would be 
found that the shearing stresses .at the corners 
were infinite, that is, irresistible ; and if that were 
so, every hatch corner would break without fail, 
which was not true. It could easily be shown that, 
on the contrary, the shearing stresses must always 
be nil across a boundary of asolid ; so that, although 
these stresses would be very severe near a corner, 
they could not exist at the corner. As regarded 
remedies, he suggested rounding the corners or 
cutting away or weakening the objectionable addi- 
tions at the corners. He was strongly opposed 
to local strengthening where these strains were 
severest, because it was the nature of these 
local stresses that they depended not so much on 
external forces as on local deformations. The 
corners would still be strained as severely as ever, 
and should they break, now that a large part of the 
ship’s motion had been localised by the results, 
the whole structure would be very much more 
weakened than at present. These remarks, he 
said, did not apply to every imaginable case, but 
experiments such as Mr. Bruhns’ would soon 
determine whether additions were beneficial or 
otherwise. His own desire had always been not 
to overload structures ; judicious reductions would 
often be found more advantageous. 

Mr. Martell, who occupied the chair, here called 
upon Mr, F. K. Barnes as a scientific naval archi- 
tect, who had done much excellent work in the 
past, and to whom the profession was largely in- 
debted for advances that had been made. Mr. 
Barnes said that he did not see there was much 
that could be said in criticism on the paper, which 
was an excellent piece of work and deserved close 
study by all concerned in the designing of vessels. 

In replying to the discussion, Mr. Bruhn said 
that Professor Biles suggested that the difficulty 
at the discontinuities might be got over by building 
the ship continuous, or by fitting the bridge in 
such a way that it would slide on the main struc- 
ture when bent. The former method did not seem 
to be in favour with shipowners, otherwise it would 
no doubt be the best. The latter would have 
practical difficulties in way of its adoption, though 
they could no doubt be overcome, in which case 
the hull of the vessel would really be continuous. 
The question of experimenting on a real model of 
a ship, instead of on parts of the vessel, is interest- 
ing, but he thought it desirable to eliminate, as 
far as possible, disturbing influences, other than 
those under consideration. The deck-plating and 
topside plating would stretch when subjected to 
straining actions, and the effect at the discontin- 
uities would be the same by whatever means the 
stretch is caused. It, therefore, appeared to him that 
the investigation with regard to the stresses at the 
discontinuities could quite well be made, indepen- 
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dent of other considerations. The large stress at 
the corners of the hatchways, viz., 17 tons per 
square inch, was very high, and Professor Biles 
pointed out that if he had assumed a higher stress 
than 7 tons per square inch on the plating at 
the sides of the hatchways, he might have obtained 
even 20 tons or more at the corners, a stress which 
would be too high for working purposes. That, 
the speaker said, was true; but the stress is 
estimated on the understanding that there is 
no hatch coaming, angle, doubling, or increased 
thickness of plating. With these increases 
the stress would probably be reduced to less 
than half the above amount. Vessels had been 
built without doublings at the hatch corners ; but 
he thought they had either shown signs of weak- 
ness or the stress would be found, on investigation, 
to be no greater than the material could stand. 
Though vessels might have been built without 
doublings at the corners, none had to his know- 
ledge been built without hatch coamings and angles, 
which would add considerably to the strength, and 
therefore reduce the estimated stress. With 
regard to the question of the correction for rivet 
holes in the moment of inertia calculation, he cer- 
tainly thought that it ought not to be made. 
Professor Biles pointed out that the strength (as 
calculated by the ordinary formula) was about the 
same in way of a frame and in way of a line of 
butts, and that the discontinuity due to the correc- 
tion for the rivet holes was therefore not so great 
as the author assumed. ‘The sections through the 
butts were on a par with those through a frame line 
of rivets, and they would, it seemed to the author, 
only cause two assumed discontinuities instead of 
one in each frame space. 

Mr. Purvis had, the speaker continued, pointed 
out that the moment of inertia required for the 
estimation of the deflection of a vessel should not 
have any correction made for the rivet holes. This 
he entirely agreed with, and it bore out the con- 
tention that no correction should be made when 
the stresses are calculated, because that formula is 
in both cases based on the same principles. Cap- 
tain Kriloff had remarked that the problem to be 
solved in estimating the stresses at discontinuities 
was the same as the determination of the lines of 
flow in a fluid. The speaker had thought of that 
analogy before ; and it was interesting to see how 
the extension of knowledge in one direction always 
increased it in others not directly connected with 
the question under consideration. Mr. Stromeyer 
would have liked to see some more results with 
regard to the experiments when only the stress at 
the corner is given. He had thought, however, 
that the paper would be too long and tedious if 
filled with figures, and for that reason he only gave 
one example. 


TCHEBYCHEFF’S RULE. 

A contribution by Mr. C. L. Munday, ‘‘ Un the 
Advantages of Using Tchebycheff’s Rule in Asso- 
ciation with the Integrator to Obtain Cross-Curves 
of Stability” was next read. The method described 
by the author in his paper is put forward as offer- 
ing many advantages over Simpson’s rule, and, by 
the consent of Sir William White, had been em- 
bodied in the course of study at the Royal Naval 
College. It will be remembered that Captain 
Kriloff has described a new method of performing 
ship calculations based on a quadrature rule of 
M. Tchebycheff’s. As applied at Greenwich, it was 
used by the students at first to find the displace- 
ment and centre of buoyancy of a ship only, but 
afterwards the ordinary metacentric calculations 
were also obtained by it. The author stated that 
the method was unquestionably shorter than that of 
Simpson, and it gave, with nine ordinates over the 
length and five water-lines, results practically iden- 
tical with those obtained by Simpson’s rule with 
21 ordinates and seven water-lines. As the sec- 
tions by this Russian rule are not equidistant, its 
adoption may be hampered by considerations of lay- 
ing off. In the important calculation for obtaining 
cross-curves of stability, the saving of time effected 
appeared to the author so marked that he would 
call the attention of members to the matter. The 
assumption on which the rule is based is the same 
as Simpson’s, namely, that the ship curve is a 
portion of a parabola, but, instead of treating equi- 
distant ordinates bycertain multipliers, the positions 
of the ordinates are selected so that a simple sum- 
mation of them determines the area. The author 
gave the mathematical investigation for obtaining 
the positions briefly in an appendix, which also con- 
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tained the schedule of abscissee. We shall print 
the paper in full at a future date. 

The discussion on this paper was opened by Mr. 
Holmes reading a letter from Sir William White, 
who said:that it would be remembered that on the 
discussion of Sir Edward Reed’s paper at the Inter- 
national Congress of 1897, he referred to work 
which was being done in accordance with a Russian 
method of calculation by the students of the Royal 
Naval College. Mr. Munday is one of the instruc- 
tors in naval architecture there, and the initiation 
of this work as a class exercise has been due to 
him, and it has been in progress for two or three 
years. Mr. Munday had prepared his paper on the 
subject before it came to the writer’s knowledge 
that Professor Biles had just contributed a similar, 
but quite independent paper, to the Proceedings of 
the Institution of Engineers and Shipbuilders in 
Scotland. Under these circumstances it seemed 
desirable that Mr. Munday’s paper should be 
accepted and read at these meetings, not merely as 
a record of what was being done at the Royal Naval 
College, but as an interesting addition to the Trans- 
actions ‘of the Institution. The Council had 
approved of this course after full explanation. 

Captain Kriloff wished to thank Mr. Munday 
for the very kind manner in which he had referred 
to his work, and pointed out the very great waste 
of ‘time that was incurred in working out calcu- 
lations in detail to an extent that was not war- 
rented by the accuracy of the data on which they 
were founded. 

Mr. Martell fully appreciated the value of the 
paper just read. About forty years ago he had 
made a vast amount of calculations for stability of 
ships for Finchem’s ‘‘Outlines of Shipbuilding,” and 
he well remembered the enormous mass of work 
and the monotony entailed in going through it. 
He also had a_ grateful recollection of the 
way in which his old friend, Mr. F. K. Barnes, 
had lightened the labours of those engaged in 
these exercises by the new methods he had intro- 
duced. He could only say that anyone who 
lessened the mass of work of this kind put on 
draughtsmen and designers did a real good for 
humanity. 

The meeting then adjourned until the evening. 


Harty Marine Steam NAVIGATION IN THE 
Unirep Sraves. 

On members assembling in the evening, the first 
paper taken was a contribution by Mr. Charles H. 
Haswell, late of the United States Navy, and 
entitled ‘* Reminiscences of Early Marine Steam 
Engine Construction and Steam Navigation in the 
United States of America from 1807 to 1850.” It 
will be remembered that on the occasion of the 
International Congress of Naval Architects and 
Marine Engineers of 1897, Mr. Haswell made an 
interesting speech, in which he gave some par- 
ticulars of past engineering practice. These details 
were so interesting that the Council of the Institu- 
tion requested him to furnish a paper on the 
subject. This he did, and the contribution was 
read at the last meeting of the Institution. The 
present paper is a continuation of the same sub- 
ject. The work of John Stevens, of Hoboken, 
and his son Robert L. Stevens, was referred to. 
In 1842, Edwin A. Stevens, of Hoboken, designed, 
patented, and operated a closed-fire room in the 
steamboat Reindeer, supplied with air by a fan 
blower located externally, and in 1845 the system 
was introduced in the United States steamer 
Mississippi, and was placed in the vessel under 
the direction of Mr. Haswell. It will thus be 
seen that the ‘Invention of the Evil One” is 
not so modern a device, even in a warship, as 
some people are apt to think. Another Stevens—- 
Francis B.—in 1846 brought out a design for pro- 
jecting air under the wetted surface of a vessel in 
motion, a device that has, we may state, been re- 
invented again and again during the fifty years 
since it was thus brought forward. Francis B. 
Stevens, more fortunate than many who have fol- 
lowed him, was, Mr. Haswell tellseus, able to put 
his invention into succcessful operation. There are 
many other interesting circumstances mentioned in 
the paper which we print in full in the present issue. 

The President proposed a vote of thanks to the 
author, which was carried with acclamation. 


Sream Pires. 
Mr. J. T. Milton next read a paper on ‘‘ Steam 
Pipes. 
in full in an carly issue. 


” This valuable contribution we shall print 
The subject is one to 





which, as our readers are aware, the chief engi- 
neer of Lloyd’s has paid considerable attention, 
having carried out when at Newcastle experi- 
ments and investigations on the strength of copper 
pipes when the subject first began to cause anxiety 
amongst engineers owing to increased temperatures 
and pressures of steam after the introduction of the 
triple-compound engine. 

Sir John Durston opened the long discussion that 
followed the reading of this paper. He hoped 
that Lloyd’s Committee would follow the course 
they sometimes took with papers of great import- 
ance, and have Mr. Milton’s contribution printed 
and distributed. The Admiralty specified that 
above 1} in. in diameter steam pipes should be of 
steel, for less than this they might be of copper. 
Up to 9-in. diameter steel pipes had to be solid- 
drawn, and above this it was preferred they should 
be so; butif welded steam pipes were fitted, it was 
specified they should have butt straps riveted on. 

Mr. Milton here said he had omitted, after read- 
ing his paper, to call the attention of the meeting 
to a few specimens of seamless steel tubes ; one was 
11} in. in diameter, and the other was of 9 in. in 
diameter. They had been sent by the Mannesman 
Company. He would also like to hear the opinions 
of any marine engineers present as to the desira- 
bility of periodically taking down steam pipes and 
annealing them. Mr. Milton’s view was, if the 
annealing were done properly, it would be a good 
thing, but, as in engineers’ shops there were not 
proper appliances for carrying out the work, it 
might be open to question. The workshop prac- 
tice, he stated, was at best a makeshift one, the 
usual and, practically, the only plan, being to heat 
successive portions of the pipe over an open coke 
fire, the workmen turning it round and shifting it 
about over the fire until each part in turn was 
thought to have been raised to a red heat. Irres- 
pective of the difficulty of getting the inner side of 
a large bend near the coke fire, this method left 
much to be desired, and involved a great risk of 
some part being left hard while the remainder was 
annealed. An unhomogeneous pipe may be in 
a worse condition than one wholly unannealed, 
and hence the reluctance of marine engineers 
generally to have pipes, which have been satisfac- 
torily at work for some time, taken down and 
possibly injured in the attempt to anneal them. It 
was not too much to ask that our engineers should, 
if they will continue to use large and thick copper 
pipes, provide proper furnaces, where the pipes may 
be uniformly heated throughout their whole length 
at one operation. 

Mr. Seaton said that if his advice were asked on 
the point raised by Mr. Milton, he would certainly 
advise shipowners with vessels using high-pressure 
steam to have their steam pipes taken down ; not 
with a view, however, to getting them annealed, 
but for selling them as old copper—so long, at any 
rate, as it kept to its-present price—and they could 
then, with advantage, put steel pipes in place of them 
and get something better suited for the work. There 
were various kinds of steel pipes, but there was 
one variety used by his friend, Mr. Martin, of 
Flushing, to which attention might be called ; 
it was neither welded nor solid drawn, but was 
certainly seamless. Mr. Martin would take a 
solid steel forging, having the flanges formed at 
each end, and he would bore this out to form a 
pipe. The method appeared expensive, but Mr. 
Martin informed him that the cost was no more 
than that of copper pipes, and it, of course, supplied 
a perfect steam pipe. He agreed with the author 
in deprecating the attempt to provide against ex- 
pansion by a right-angled bend. Sir John Durston 
had done good work in encouraging the use of steel 
pipes, and if they could be obtained solid drawn for 
the larger sizes at a reasonable price, there would be 
avery great future for them. In the list of accidents 
through the failure of steam pipes noticed in the 
papers, there were two ships built by his company. 
He remembered them very well ; they were fitted 
with all the means for the prevention of accident 
that the wit of man, in their part of the world, could 
devise. They could not, however, in the design of 
the machinery provide for the control of the 
‘*human element,” and so their fondest hopes were 
brought to naught. These ships had wrought-iron 
pipes, with flanges properly fitted. They were 
very careful to give the whole length of piping a 
steady rise towards the engine, so that any water 
of condensation might run back into the boilers; 
there were also drain cocks fitted. The proper 
practice in raising steam was to open the stop 








valves when the fires were lit, but in this case the 
valves were not opened until a pressure of 40 Ib 
had been reached. It was said that the drain cocks 
were opened, but there was contradictory evidence 
showing that they had not been. The piping was 
arranged so that the steam from either set of boilers 
could be taken to either set of engines. When the 
stop valve on one side was opened the water-hammer 
action, that might have been expected, took place 
and blew the other stop valve to pieces. The other 
accident was caused by water being taken into the 
steam pipe through the silent blow-off being left 
open. Twenty years ago Mr. Seaton had pointed 
out that as salt water was no longer being taken 
into boilers, steel might be with advantage used in 
place of copper for steam pipes. It was the fear 
that steel pipes would corrode that prevented their 
use. He had had many years’ experience with 
wrought-iron pipes, steel pipes, and even cast-iron 
pipes for steam purposes, but in no case had 
he found deterioration to occur inside. In 
feed pipes they occasionally had corrosion with 
iron pipes near the check valve, owing to the 
latter being a brass fitting; but the action was 
very slow, and only extended over a short piece of 
the pipe. This was easily renewed at trifling ex- 
pense. It should be remembered in dealing with 
copper pipes that, as steam pressures increased, 
they had not only to deal with the higher tension, 
but also with temperature difficulties, and he very 
seriously questioned whether they should use gun- 
metal castings or Admiralty bronze. Any com- 
position of metals that did not form a stable com- 
pound, would be dangerous at these temperatures, 
and they all knew that tin would, to use an engine- 
room term, ‘‘sweat out.” Referring to a passage 
in Mr. Milton’s paper, the speaker said he had 
seen a Muntz metal bolt taken out of the skin of a 
composite ship in such a brittle state that it was 
not like metal at all, but had the appearance of a 
piece of ochre, and broke up just as such a sub- 
stance might be expected to do. He did not know 
whether any steam pipe brazing stuff, which was 
also a mixture of copper and zinc, would go in this 
way. Atany rate he thought that with advancing 
pressures copper steam pipes ought to be given up, 
and he hoped that Mr. Milton’s paper would be the 
last nail in their coffin. 

A letter from Mr. A. T. Dee, of the Marine 
Department of the London and North-Western 
Railway, was next read by Mr. Holmes. The 
writer stated he had read with much interest Mr. 
Milton’s paper on ‘‘Steam Pipes,” and he found 
it difficult to decide which was the more interest- 
ing-—this paper or the one of 1895. The experi- 
ence of the last four years, the writer thought, 
made the present paper a more authoritative 
statement as regarded the adaptability of steel as 
a material for steam pipes ; while the long list of 
failures of copper pipes noted by the author during 
the same period did not redound to the credit of 
copper. And, as Mr. Milton remarked, an enor- 
mous number of failures more or less serious were 
never heard of by the general public. The 
vessels under his care had been remarkably free 
from accidents to copper pipes on anything like 
a large scale. He knew of only one case of failure 
at a brazed seam ; but they frequently had trouble 
with pipes close to the flanges, circumferentially. 
These were dealt with in various ways, but 
chiefly by using a flange with a deep socket 
to cover the fracture and give extra strength. If 
this did not suffice, a stufting-box had been used 
in many cases with remarkable success. This 
stuffing-box did not require stays, as it could 
not blow out, and only allowed for expansion. 
Mr. Dee added that a Channel trade such as theirs 
was far more severe on pipes than almost any 
other, as, after carrying full steam for, say, four 
hours in an express steamer, or five hours in the 
case of a cargo vessel, pressure was let down 
for periods varying from 2} to 15 hours. As each 
steamer made an average of twenty-six 8 of 70 
miles each per month, steam had actually to be got up 
more than twenty-six times to do a journey of some- 
thing like 1800 miles. It was apparent that the 
strain this constant rising and dropping of steam 
must bring upon the boilers, pipes, &c., was enor 
mous. When he considered, however, the short time 
in which it was possible to tackle and repair a copper 
pipe he was inclined to think that their troubles 
might be increased with steel pipes when repairs 
became necessary. He added that their fleet con. 
sisted of fourteen vessels varying in power — 
1600 to 7000 indicated horse-power, and were stee 
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pipes fitted in any of their large express steamers 


they would necessitate a great number of expansion 
ioints which were avoided by a judicious arrange- 
of copper pipes. 
“— List Pspacinteninig engineer of the Donald 
Currie Line, was the next speaker. His experience 
of copper steam pipes coincided exactly with what 
Mr. Milton had described. The number of cases 
in which they had taken out large steam pipes from 
vessels under his charge immediately before sailing, 
was quite remarkable. A few years ago he had 
fitted straight pipes, lapped with copper wire and 
having expansion joints, and had experienced no 
trouble with them. For the last few years they 
had used lap-welded iron steam pipes, with steel 
flanges screwed on, and again had no trouble. 
Weldless pipes were more expensive, and he did 
not think the extra cost was justified by advan- 
tages that might be offered. He referred to an 
illustration showing the arrangement of steam 
piping in a vessel; brackets carrying the pipe were 
attached by bolts with oval holes so as to allow for 
expansion. Occasionally stuffing-boxes gave a little 
trouble through leakage, but this was got over by 
putting in the bottem a strip of a substance that 
vulcanised by heat, and, with asbestos over, leakage 
was done away with. They made joints with the 
same substance. The lap-welded iron pipes had 
nothing special about them. Their strength was 
almost unlimited, but they thought it sufli- 
cient to test to 1000 lb. to the square inch 
hydraulic. If they used welded steel the Board 
of Trade would make them rivet on a _ butt 
strap, and naturally they did not want to do 
that. They had taken down iron steam pipes 
after they had been in use two or three years, and 
only found in them the slightest brown deposit, 
which they attributed to rust. There was nothing 
else--no corrosion. Mr. Milton had referred to 
the accident to the Prodano, in which the brazing of 
the copper steam pipes was found to have deterio- 
rated, in use, to an alarming extent. Mr. List 
was Board of Trade Commissioner on this inquiry, 
and he might state that the Board of Trade re- 
quested that the greater part of Mr. Milton’s paper, 
read before the Institution in 1894 should be em- 
bodied in the official report. Professor Arnold in- 
vestigated the case, and his report was most valuable. 
The author stated that he had shown that the 
brazing in this instance, and in another that had 
been submitted to him, had deteriorated by the 
whole of the: zinc in some parts of the solder 
becoming oxidised, the copper remaining in 
the form of a spongy metallic mass, the pores of 
which were filled with oxidised zinc. Professor 
Arnold’s report was published in ENGINEERING at 
the time (see vol. lxv., page 468). He attributed 
the result stated to electrolytic action set up by 
fatty acids produced in the boiler or in the steam 
pipe from the decomposition of organic oils, as he 
found and separated these organic acids from 
the deteriorated solder. Since then, in a few 
other steam pipes, similar results in the brazing 
have been found. Mr. List considered that Pro- 
fessor Arnold had pointed out what might be 
a very considerable source of danger. A good 
deal of attention had been paid to wrought-iron 
pipes, and he thought that the Board of Trade 
might have given a little grace in regard to them, 
but he had to test them as if they were copper, 
no allowance being made. Probably the Board of 
Trade officials had good reasons for their action, 
but he had hoped that some relief would have been 
gained. He agreed with Mr. Milton as to the 
necessity of proper apparatus being used for an- 
nealing copper pipes. Whether they should be 
taken down periodically and annealed depended 
on the way the operations were carried out. He 
thought that if they were tested every four years 
that would be enough. He could not indorse 
Mr. Seaton’s advice to take down copper pipes 
and put up those of steel, because with steel 
piping the arrangement was altogether different 
to that of copper. Large steam copper pipes he 
looked on as extremely dangerous with high- 
pressure steam. The plan of boring out solid steel 
rods to form pipes, as followed by Mr. Martin, he 
thought would be a rather expensive operation, 
whilst wrought-iron pipes were good enough for the 
purpose. They were cheaper in themselves than 
copper, but the expansion joints needed a good 
deal of turned work and fitting which was rather 
costly. He agreed with Mr. Seaton in what he 
said about the use of gun metal at high pres- 
sures, and he tliought that an iron and zine alloy 





like stereo-metal might be applied, as this would 
not lose its strength with heat. In conclusion, he 
would say that large copper steam pipes were now 
by no means as safe as the boilers, and the time had 
arrived when a change should be made ; it was a bad 
thing, no doubt, for the coppersmiths, but that 
could not be helped. 

Mr. Alexander Taylor, of Newcastle, wished to say 
a word on the subject of corrosion. He had, many 
years ago when introducing the triple-expansion 
engine, felt uncomfortable about the copper steam 
pipes on account of higher temperatures. He had, 
therefore, installed wrought-iron pipes, and in one of 
the vessels so titted he had at the request of Messrs. 
Armstrong, Whitworth and Co. taken down one set 
of pipes, and handed them to them for investigation. 
An L bend, such has had been referred to by Mr. 
Milton, was sawn through lengthwise of the pipe 
so that the inside could be examined, and it was 
found to be covered with the scum or dirt of the 
boiler, so as to give the surface the appearance of 
a piece of cloth. The particles were all laid one 
way, towards the engine. When this was scraped 
off the pipe was found to be untouched beneath, 
the original blue scale being seen. In another 
steamer, in the year 1882, had wrought-iron steam 
pipes put in to it; just recently that vessel had 
received new boilers and the old steam pipes had 
been taken down but were found to be perfectly 
good and were re-erected. That vessel had been 
sent to sea during this month, and, so far as could 
be seen, no corrosion had taken place since 1882. 
He agreed with Mr. Seaton that the arrange- 
ment of the connections between the boiler and 
the engines was a most important matter. Expan- 
sion should be thoroughly allowed for, as iron and 
steel were so strong that, under the influence of 
heat, they might break the stop valve on the boiler 
or the valve on the engine. Engineers should be 
careful, therefore, that expansion should be allowed 
for by suitable joints, that there should be no 
pockets for the accumulation of water, and that 
stop valves should be made strong enough. If 
these points were attended to there was nothing 
stronger than iron or steel pipes. 

Mr. Pilcher had made experiments with brazing, 
and had discovered the importance of getting pure 
copper, otherwise very different results might be 
obtained at one time than at another; for that 
reason he used electrically-deposited copper, and 
had made a brazing solder with 50 per cent. copper 
and 50 per cent. zinc, with good results. With 
90 per cent. copper and 10 per cent. tin, however, 
he had obtained a stronger brazing material than 
could be got by the use of zinc, whilst, if a very 
small proportion of silver were added, it did good. 
It was found that if the brazing operation were not 
quickly performed the zinc would to a large extent 
burn away. The point raised whether brazing- 
stuff made from tin or from zine was more subject 
to corrosion, was one which he had not investigated. 
He would, however, make experiments in this 
direction, and would be pleased to communicate the 
results to members of the Institution. 

Mr. Wingfield referred to the effect of loading 
pipes: and the results following the planishing from 
hammering out creases in bends, a point touched 
upon by the author in his paper, the speaker 
apparently being of opinion that the hardening 
effect is not produced, or is counteracted by the 
melting out of the lead. He also thought that if the 
pipe had a flange brazed on, it would be unwise to 
quench it in water, as it might lead to cracking. 
The use of tin in brazing solder had been advo- 
cated. One specimen, examined by Professor 
Arnold, originally contained 4 per cent. of tin, and 
this was equally as effective as that composed of 
copper and zinc only. The foreman coppersmith at 
Messrs. Thornycroft’s always objected to the use of 
tin in soldering. The speaker had brought some 
specimens with him to illustrate this point. A piece 
of sheet copper had had molten tin dropped on it, the 
globule eating its way right through the plate and 
leaving a hole in one instance, whilst in another 
case the tin had not time to get through before it 
got cold, the piece of copper being thicker, but it 
had eaten deeply into the metal of the plate. 
It was concluded, therefore, that the solder with 
tin in it would eat into the copper and go right 
through, while the copper-zinc brazing only affected 
the surface. In order to illustrate the bending 
of a pipe and its effect on the alteration of thickness 
of walls of the tube, the speaker had brought to the 
meeting one of the tubes of a Thornycroft boiler 
having a bend in it. This had been cut in two, 





and it was found that on the inside of the bend the 
metal was of nearly the same thickness as on the 
outside, there being no more than half a gauge 
difference. He thought this was due to the shift- 
ing up of the neutral axis when the bend was made, 
and as the material might be stronger in tension 
than in compression, the part of the pipe which 
formed the inside of the bend might be thickened 
up, so that the outside would not be stretched. 

Mr. Rounthwaite said that a form of flange 
attachment which he had been using lately had 
much to recommend it. The flange was tapped, or 
a series of grooves were cut in it, and the end of 
the steel pipe was expanded into the flange by an 
expander. It was not always easy to produce 
a tapered screw thread, and this arrangement 
answered very well. 

Mr. Milton, in replying to the discussion, said 
that it was gratifying to him that there was no dis- 
cordant criticism. Atthe same time he would have 
liked to have had the views of engineering contractors 
and superintending engineers more fully expressed 
on the various points that had been raised in the 
paper. When Professor Arnold was making his 
investigation in connection with the Prodan in- 
quiry, Mr. Milton had also made a good many ex- 
periments with brazing solders. The question of 
the half per cent. of tin had been to him what might 
be described as a sticking point, and it was one upon 
which information was much to be desired. He found 
on inquiry that about half the makers of brazing 
solder used the tin and about half did not. A good 
deal of care was often taken when proportioning the 
materials for brazing. But though 50 per cent. of 
copper and 50 per cent. of zinc might be put in the 
pot, the composition that absolutely performed the 
brazing operation might be of very different pro- 
portions. Zinc evaporated ina fire, so that while 
one coppersmith might have a good deal of the 
original proportion, another, less expeditious in 
his manipulation, would have less. Again, some 
parts were less difficult to handle than others, and 
therefore could be more quickly disposed of. 
Consequently, the engineer was by no means sure 
that the brazing solder actually used consisted of 
half copper and half zinc, but it might be 60 per 
cent. copper and 40 per cent. zinc, and thus would 
be Muntz metal. He understood that this com- 
position was largely used for cycle brazing. Mr. 
Milton also referred to naval brass, which is an 
alloy composed of 62 parts of copper, 37 parts of 
zinc, and 1 part of tin. He could not quite account 
for the way in which the zinc had gone through the 
copper plate, as shown by Mr. Wingfield’s speci- 
mens, but he knew that tin would penetrate ores 
if left for a sufficient length of time in heat. () 
next referred to methods of brazing flanges on to 
pipes, illustrating his remarks by sketches on the 
blackboard which we reproduce. A plain flange, 
with a hole slightly tapering, Fig. 1, gave an oppor- 
tunity for the brazing stuff to run down between 
the end of the pipe and the flange, so that a good 
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joint might be made. Sometimes flanges were 
made with a collar, Fig. 2, so as to give a greater 
length of hole for the pipe to go into. In that 
case the brazing might not run right down to 
the bottom, and the attachment of the pipe to 
the flange would only be at the thin collar instead 
of at the solid disc of metal. The brazing is 
indicated by the solid black in the engravings. 
Another method which had been proposed for 
the purpose of strengthening the flanging of 
copper steam pipes and of preventing fracture 
under high pressure or on account of vibration, 
was also illustrated by a sketch on the blackboard 
which we reproduce in Fig. 3. In this case the pipe 
was fitted with a band or sleeve-piece. The flange 
was made with a recess which was filled with braz- 
ing material, the pipe passed right through the 
flange, and the sleeve-piece which stopped short of 


mr enn = 


I a eS 


2 DR el aN aR Te 


RAAT 6 nnn DF 


STE RETR EST 


EAE TELL OY ORS TNS 


renews 








410 ENGINEERING. [Marci 31, 1899. 














THE RUSSIAN ICE-BREAKING STEAMER “ERMACK.” 
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(For Description, see Page 412.) 


























































































































































































Ererels 





















































O 
Zz 
4 
we 
tx] 
Zz 
u) 
Zz 
ea) 


(‘IF abog 28 ‘uondiwosag 40g) 


MOIMSTY “AALINIT “00 GNV ‘HLYUOMLIHM ‘ONOULSNUVY “DO “M UIS ‘SUSSAN AA GALOINULSNOD 


MaRCH 31, 1899. | 


<MOVWNUA,» WANVALS ONIMVAUG AOI NVISSOU aH 





A412 








ENGINEERING. 








[Marcu 31, 189. 





the end of the pipe, dipped into the brazing stuff 
in the recess, the brazing running up between the 
sleeve and the pipe, the former being opened out for 
the purpose. The drawback to this arrangement, 
Mr. Milton said, was that there was no certainty 
that the brazing material would flow up between the 
sleeve and the pipe. In the simple arrangement 
first described, there was more certainty as to what 
had occurred than in the other two devices. He 
was much obliged to Mr. Taylor for his remarks, 
and members might remember that it was to that 
gentleman they owed the example of putting in iron 
pipes when not much attention had been paid to the 
subject. Mr. Taylor was also amongst the first to 
introduce return-tube boilers designed for the 
higher pressures needed for the triple-expansion 
engine. He did not agree with Mr. Wingfield that 
planishing did not harden copper, and he found 
that that metal was not annealed at the temperature 
of melting lead. Mr. Wingfield had shown them a 
bent boiler tube, but this had been, he understood, 
treated in the special machine Mr. Thornycroft 
had devised for bending these tubes, and it was 
not, therefore, bent when loaded, a condition 
which made a considerable difference in the result. 
In regard to the expansion of the outer circumfer- 
ence as against the inner circumference on the bend 
of a pipe, he would point out that when a draughts- 
man ordered piping he measured along the axis of 
the pipes, and the coppersmith had to cut a piece 
off when the pipes were fitted in place, thus show- 
ing that they stretched. Mr. Seaton here pointed 
out that steel was not the same as copper, whilst 
Mr. Pilcher remarked that a difference would be 
made whether the pipes were loaded with rosin or 
with lead. Mr. Milton said he had always used 
rosin for the purpose. 

The meeting then adjourned until the following 
day. 
We shall continue our report in next week’s 
issue. 





THE ICE-BREAKING STEAMER 
‘* ERMACK.” 

In our issue of February 24 last we were able to 
give an account of the new ice-breaking steamer 
Ermack, the trials of which we attended through the 
courtesy of the designer, Vice-Admiral Makaroff, of the 
Imperial Russian Navy, and of Sir W. G. Armstrong, 
Whitworth, and Co., at whose yard at Walker-on- 
Tyne the vessel had been constructed. In our present 
issue we are able to give an illustration, Fig. 1, page 
410, of the vessel as she appeared on her trial trip. 
We also publish in Fig. 2, page 411, a perspective 
view taken from a photograph of the model of the 
vessel. This gives an admirable idea of the position 
of the screws and the general form of the ship. 
Figs. 3, 4, and 5, on page 410, are respectively a 
longitudinal section, a plan showing the arrangement 
of machinery, &c., and a cross-section taken through 
that part of the vessel where the special arrangements 
for pumping are situated between the boiler-rooms. 

It will be remembered that the ship it 305 ft. long, 
71 ft. wide, and 42 ft. 6 in. _— The four screws 
by which she is propelled are clearly shown in the 
outline views, and in theengraving of the model. The 
peculiar shape of the vessel may also be gathered from 
the latter illustration, page 411, and from Fig. 5, page 
410, which is approximately the midship section. Since 
our last account appeared, the large mass of data taken 
on the pestaniil: two days’ trials of the ship have 
been worked out. Thick weather prevented the sec- 
tion post on the measured mile from being seen, and 
speed was, therefore, taken by log. The results of the 
trials, indeed, are somewhat difficult to reconcile, and 
it would not, therefore, be wise, or perhaps fair to 
the builders, to put them on record. The prac- 
tical result which has been arrived at seems to be 
that the speed with 8000 horse-power was nearly 15} 
knots. The speed with the three after engines work- 
ing ahead was about 15} knots, and the speed with 
all the engines running ahead was about 16} knots, 
the power in each case being at the maximum. The 
highest indicated power developed was 12,000, and 
this, we understand, ‘corresponds with the speed of 
16} knots. With the three after engines working 
ahead and the forward engine working astern the 
power was 11,250, of which the forward engine was 
never developing more than 2000. 

What is far more to the purpose is that the shi 
has made her first voyage most successfully. Admira 
Makaroff first met the ice in the Baltic. It was drift 





ice, apparently about 5 ft. thick, and judging by the 
report of Mr. Gulston, of Newcastle, who accompanied 
Admiral Makaroff on his voyage, there seems to have 
been not the slightest difficulty in getting the Ermack 
through this obstruction, as she went comparatively 
easily at 9 knots, the engines workingslowly. Before 
going into the ice the vessel had been slowed down 





to 10 knots, so as to reserve the powers of the 
engine-room staff for the harder work which was to 
come. - 

The worst piece of ice which was encountered was 
estimated at 25 ft. thick, and the ~ went nearly 
through this formidable obstruction before she was 
brought up by it. Accurate measurements were taken 
as far as possible, and the report reads that the field 
ice was ft. in thickness, the pack on the top was 
9 ft., and there was ice below the field amounting to 
11 ft., so far as it could be measured, but may have 
been more as there was no means of measuring a 
greater distance below the bottom of the field. It 
was evident that a large mass of ice had been washed 
off a shoal place and had frozen on to the field. 

The worst field ice that they had much of was appa- 
rently 4 ft. thick, with snow on the top of it. The 
snow seems to be the greatest impediment to the 
vessel’s progress, as the designers of the ship had 
always been led to expect. Mr. Gulston reports that 
12 in. of snow is a serious impediment and 18 in. 
almost blocks her; this is, of course, on the top of 
thick field ice. The ice generally in the Baltic appears 
to have been much more serious this winter than was 
expected, and it is said to be beyond 1883, which we 
gather was a record winter. he Ermack did not 
run continuously, but rested at night and started 
early in the morning, working with the searchlight. 
There was ee grad no difficulty in starting, although 
the ship had become fast in the ice. Ice anchors 
were put out and the vessel was warped backwards 
from her berth, after which she started apparently 
without any difficulty. One of the most satisfactory 
features is that she steers, as Mr. Gulston says, 
‘in any way, at any time, in any ice.” This has 
never been the case with any ice-breakers that have 
previously been built, and is no doubt due largely to 
the form of the ship. As already stated, there is no 
flat “ong in her side either vertically or horizontally, 
so that unless absolutely frozen in solid she can be 
given some movement, and can thus be worked loose 
by her own propellers and by ice anchors laid out. 
Her arrival at Cronstadt was evidently an extra- 
ordinary sight.. The ice was about 18 in. thick 
with a good deal of snow on the top, and the shi 
steamed through this at 64 knots up to the sea wall an 
past the battleships. She swung round on the port 
hand and entered the harbour through an entrance 
only 95 ft. wide; the ship, it will be remembered, is 
71 ft. beam. She swung once in the inside harbour and 
one charge astern put her into her berth alongside the 
coal store. Some manceuvring trials were made in ice 
of about 2 ft. to 3 ft. in thickness, when the turning 
circle was found to be about 600 ft. , and there was appa- 
rently very little difference in which direction the ship 
was turned. The effect of the bow propeller was most 
marked, and it seems practically to be that if the bow 
propeller is stopped, the ship stops too. 

Mr. Gulston examined the ship both inside and out- 
side as far as he could, and could find absolutely no 
sign of weakness. The outer skin is polished bright 
where the vessel has been running through the ice, ae 
there are no signs of leakage anywhere. The ice varied 
enormously in quality. Drift ice was passed through 
and appeared to offer practically noimpediment. Pieces 
described as being quite 2 to 3 acres in extent were ap- 
parently pushed aside, the ship moving through quite 
easily. Pack ice with 18 in. of snow on the top appears 
to have been the greatest difficulty. Field ice of about 
18 in. to 2 ft. seems to cause very little trouble, as the 
speeds of 7 and 8 knots seem to have been compara- 
tively easily maintained. In places such as that in 
which the very thick ice described as of 25 ft. in thick- 
ness was found—it consisting of very thick pack ice 
into which the ship had to charge—progress seems to 
have been not more than about 3 knots and sometimes 
even less. Considering that the voyage has been 
carried out under conditions which were absolutely 
strange, we feel that our readers will agree that the 
whole result is exceedingly gratifying to the designers 
of the vessel and all who have been connected with her 
construction. During the progress from Tolbeacon 
Light into the harbour the ship was accompanied by 
thousands of people in sledges, and the colonel of 
a regiment, whois a great friend of Admiral Makaroff, 
marched out with sixty of his men on “ski” to meet 
the vessel on arriving at the lighthouse. 

Later information respecting the vessel comes by 
telegraph from Mr. Gulston. She arrived in Revel 
on Saturday afternoon, having left Cronstadt on the 
a Wednesday afternoon, so that she was three 

ays on the journey. The ice was found to be 20 ft. 
thick, and nine frozen-in steamers were released. 
These vessels were convoyed out to sea by the 
Ermack, and she was then about to bring into port 
others which were apparently lying outside the ice. 

Turning to our illustrations, and more especially to 
Figs. 3, 4, and 5, on page 410, we may give some of 
the details of design of the ship. It will be remem- 
bered that each propeller has a set of main engines 
of the triple-expansion type for driving it when the 
full-power has to be exerted. These are well shown 
in Fig. 4. At the side of the shafting of each screw 





there is a pair of ordinary compound engines which 
drive the propeller by tooth gearing. The positions 
of these are also shown in Fig. 3. The cylinders of 
the main engines are 25} in., 394 in., and 64 in. in dia. 
meter by 3 ft. 6 in. stroke. These engines are of 
ordinary design, having high-pressure piston valves 
with steam inside. The other valves are of double- 
ported flat type. All the working parts are of stee] 
and the pistons are of cast steel. The crankshafts 
are in two pieces 13} in. in diameter, the tunnel 
shaft is 12} in. in diameter, and the tail shaft 
144 in. in diameter. The boilers are double-ended 
and six in number, 15 ft. in diameter, and 20 ft. 6 in’ 
long. There are two funnels 90 ft. high and of 
11 ft. 6 in. outside diameter, and 10 ft. 6 in. inside 
diameter. The grate area is 800 square fect, whilst 
the heating surface is 27,600 square feet total. The 
propellers are all made with nickel-steel blades 
containing 3 per cent. nickel, having a tensile 
strength of 40 tons; the stern propellers are 14 ft, 
in diameter, the wing propellers being 14 ft. 6 in, 
a and the centre propeller 14 ft. pitch. The 
orward propeller is 13 ft. in diameter, and is 
13 ft. 6in. pitch. All are four-bladed. As already 
stated in our previous article, the blades are enor- 
mously thick, and with the very strong steel are 
calculated to be brought up by ice without bréaking 
when running at full speed. The machinery is all 
designed to withstand this test. The draught of the 
vessel is calculated at 19 ft. in fresh water, having 
300 tons of deadweight on board. This is the 
light draught which is designed for going into St. 
Petersburg. The draught of the ship working into 
the Kara Sea, with 3000 tons of deadweight, will be 
25 ft. The arrangement of the ice belt was described 
in our last notice of February 24, and we also de- 
scribed the general structure of the hull and the 
enormous strength given by the special scantling in- 
troduced. The total capacity of the ship to the 
upper deck is 14,783 tons; of this 3900 tons may be 
taken as coal in the coal bunkers, and in the cargo 
spaces together if required. In the latter there is 
room for close on 113,000 cubic feet of cargo. The 
vessel is divided into 48 water-tight compartments, 
of which 14 are in the double bottom. There is one 
cross-bunker for coal, as well as side bunkers. The 
fore and after peaks are arranged for trimming pur- 
poses, so as to bring the vessel by the head or stern 
with water ballast. There are also two heeling tanks 
amidships. There will also be amidships an anti- 
rolling tank. We are not aware whether this was 
fitted before the ship sailed, but arrangements had 
been made for its construction at the time of the 
trial; it was to hold 100 tons of water if needed. 
It is not desirable to fit bilge keels*to ice-breaking 
steamers, and for this reason the anti-rolling tank 
is more necessary. Model experiment has shown 
that with 40 tons of water, the amplitude of rolling 
can be reduced 7 per cent. on each roll.’ 

The pumping arrangements for the ship are of an 
exceptionally complete description, and have been 
specially designed to suit the various compartments 
into which the vessel is formed. The cross-section 
(Fig. 5) is through the pump-room, which is between 
the boilers, as may be seen by Figs. 3 and 4. This 
pump-room is a central compartment, perfectly water- 
tight, let into the middle of the vessel; being, in 
fact, a well, which descends to within 7 ft. of the 
bottom. In the compartment thus formed there is 
on the main deck, and therefore 3 ft. or 4 ft. above 
the water line, a donkey boiler, which is of the 
ordinary two-furnace return-tube type. It is shown 
in Fig. 3. On the same deck, and in an adjoining com- 

artment, is the electric-light machinery, so that even 
if the main boilers of the ship were out of use, 
the electric light machinery could berun. Thesalvage 
pump, which is shown in Fig. 5, has a capacity of 
10 tons of water per minute, and is situated in the 
well already referred to, so that if the ship were flooded 
above the level of this pump, the latter would be still 
accessible and capable of being worked. There is, in 
connection with this pump, a main drain running 
right from end to end of the ship as in war vessels ; 
by means of this the fore and stern peaks can be made 
to interchange water, or the contents of either can 
be discharged overboard. There is a gauge in the 
salvage well which shows exactly what the fore-and- 
aft trim of the ship is, the indication being obtained 
by means of pressure due to the head of water. The 
salvage pump is in communication with the different 
compartments of the vessel, so that, if necessary, any 
list due to the presence of water on one side of the 
ship can be corrected. There are also connections by 
which the draught of the ship can be altered by filling 
or emptying the ballast tanks. It is anticipated that 
this means of altering the trim of the ship will be of 
reat use in working her through ice or for releasing 
ce from field ice. There is also another function of 
the same nature performed by this ballast pump. It is 
arranged so that it can take hot water from the boilers 
and pump it into the fore peak, the hot water over- 
flowing through valves in the bow and running down 
the outside a the skin-platiog. Admiral Makaroff 
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is of opinion that this will prevent rough ice from 
adhering to the vessel. This ice might otherwise 
accumulate, the collection of smaller pieces in this 
way often being & most formidable obstacle to a ship’s 
ess. 
Prin addition to this salvage pump there are, of course, 
the usual feed, donkey pumps, &c., in various parts of 
the vessel. There are four centrifugal 12-in. circulat- 
ing pumping engines, each of which may be made to 
connect to the main drain, There is a pair of Weir's 
pumps in each of the three engine-rooms, and one large 
duplex auxiliary feed donkey in each engine-room, as 
well as one duplex and 9 donkey in each engine- 
room. There are also two ballast pumps placed in the 
ends of the vessels besides several other small pumps. 
Other machinery with which the vessel is fitted 
includes three evaporators for making u fresh water, 
each having a capacity of 25 tons, and there is also 
a separate fresh water — plant for drinking 
water. The boilers are pressed to 160 Ib, to the 
square inch, and there are four 7-ft. fans for forced 
draught. It may be stated that the main shafting 
and all the working parts of the engines are 35 per 
cent. above Lloyd’s and the Board of Trade rules. 
There is a feed surface heater and a pressure filter 
in each engine-room. The engines are jacketed in 
a special way to prevent them from freezing up ; low- 
ressure steam only is used for this purpose, the 
jackets not being specially intended for the usual pur- 
pose for which they are designed of giving economy 
in working, and being, we believe, not used in 
running. There are no brass liners to the propeller 
shafting, the bearings being in white metal, and 
there is a stuffing-box between the stern-post 
and the propeller lene on the Cedervall principle. 
This is fitted because oil lubrication is used for the 
after bearing, and it is necessary to keep the 
lubricant which is pumped in from escaping. It may 
be added as a point of interest in connection with the 
discussion that took place last week at the Institution 
of Naval Architects, that disconnecting the main 
engines from the line shafting and coupling up the 
auxiliary engines through their gearing occupied 
twenty minutes. The bolts in the collars of the shaft 
are withdrawn by an arrangement of gearing which 
operates all bolts at once, an arrangement which ap- 
peared to work excellently during the trial. 

The machinery for this interesting vessel was sup- 
plied by the Wallsend and Slipway Engineering 
Company, having been designed under the superin- 
tendance of Mr. Andrew Laing, the general manager 
of the company. Great ingenuity has been shown in 
this department in solving the many difficult problems 
that were presented in the complicated arrangements 
of the machinery, not only on account of the multi- 
plicity of the engines, but also on account of the 
exceptional strength that they should have in order to 
fit them for the trying work they will have to perform. 

The double bottom of the ship is on the longitu- 
dinal system as usual, but is carried well round the 
turn of the bilge until it meets the wing coal bunkers, 
as shown in Fig. 5. These coal bunkers are arranged 
as indicated by our illustration, and are carried up to 
the main deck, widening as they ascend, their tops, 
formed by the main deck, being 27 ft. above the flat 
keel-plate. On the main deck are a number of cargo 
spaces, each forming a watertight compartment, as 
shown by Figs. 3, 4, and 5. 

Admiral Makaroff, before the vessel was built, had 
a model made to scale, each compartment being repre- 
sented by a watertight box, so that by removing one 
or more of these boxes he could find out what would 
be the effect of filling them with water. The centre 
of gravity of each was found by experiment. If all 

* compartments on one side of the ship were filled with 
water she would heel to 70 deg., but had a margin of 
stability yet left, due to the central compartments, 
If, on the other hand, all the main compart- 
ments containing engines and boilers—and it will 
be seen that the machinery space runs from end 
to end of the ship—were filled, the vessel would 
be kept afloat by her wing passages and cargo spaces, 
and would have 6 in. of red same still left. 

Reference should be made to the arrangement for 
coupling up this ship with another vessel or vessels, 
in order to make a train of ships for more effec- 
tually dealing with thick ice. Although the Ermack 
18 so big and strong a ship, there is, of course, 
. limit to her capacity of breaking up ice and 

the speed with which she could perform the 
Operation. A vessel pushing astern of her, therefore, 
would supply additional power for the work. For- 
ward the stem is set at an angle of 70 deg, from the 
vertical. In going through ice she would slide up, 
raising her bow, and this would cause the ice to break 
ieee ” She might, of course, mount the ice until her 
teat abe og came in contact with it ; but as has 
» this is made of sufficient strength to with- 
oor shock. That, however, is not what is ex- 
Sion ptr: to occur, as the form of the bow is 

“poe this 5 breaking down the ice continuously. 
Sewer; but ft would absorb an enormous amount of 

; another vessel, either an ice-breaker or 


an ordinary steamer, were pushing astern, naturally 
the speed could be increased. Moreover, a steamer, 
not so strongly built as the Ermack, would be 
protected by following close behind her. For this 
reason a recess has been built into the counter of 
theship. It is not shown in our illustrations, although 
it would have appeared in Fig. 4 had the latter been 
a deck view instead of being a sectional plan through 
the machinery space. This recess is designed to take 
the stem of the following vessel, arrangements being 
made for lashing the latter, in firm contact with the 
leading craft. here is a massive eye-bolt at the 
stern, while the exceptionally strong bollards on each 
quarter would be used for attaching bridles, and the 
whole can be hove up by windlasses. It may be here 
mentioned that the Ermack has a special towing 
windlass aft, which was tested very thoroughly on 
the trials which we attended. There is another of 
the strong eyebolts or fair-leads forward, as well as a 
special windlass, so that the Ermack might be coupled 
4 to a sister-ship arranged in the same way. 
hether with such a powerful means of breaking 
through ice Admiral Makaroff will ever be able to 
reach the North Pole we will not venture to specu- 
late; but certainly. if the feat is ever to be accom- 
plished, it is brought far nearer by the advent of these 
ice-breaking steamers than it has ever been before. 
We cannot either say whether the Admiral hopes 
to compass this crowning feat of exploration, almost 
the last left for man to accomplish, the ambition of 
navigators for centuries, and in the endeavour to 
accomplish which so many lives have been lost. 

The ship has been built for the Russian Govern- 
ment on the advice of the Minister of Finance, and 
under the inspection of a Government Commission, of 
which Vice-Admiral Makaroff was the President, other 
members being Captain Ouspensky, Russian Naval 
attaché in England, Captain M. P. Vassiliev, of the 
Imperial Russian Navy, Colonel Poretchkin, of the 
Engineering staff, and Captain Petroff, also of the 
Engineering staff of the Imperial Russian Navy. Mr. 
R. Saxton White, the general manager of the Walker 
Shipyard, and Mr. Andrew Laing, of the Wallsend 
Slipway, represented the contractors on the trial. The 
English Government was represented by Mr. C. W. 
J. Bearblock, of the Comptroller’s Department at the 
Admiralty, whilst Mr. Gravell watched the trials on 
behalf of the Bureau Veritas. 

There are many interesting scientific appliances, 
chiefly the invention of Admiral Makaroff, on board 
the vessel. We hope at a future date to have some- 
thing more to say respecting these, and perhaps to 
give details of the interesting work that cannot fail to 
result from their use. 





THE FRENCH PASSENGER STEAMER 
** LAOS.” 

AuTHovucH the French merchant marine has of late 
years lost much of its importance, and has been 
passing through a severe period of depression, yet 
the country possesses two very powerful steamship 
companies—the Compagnie Générale Transatlantique 
and the Compagnie des Messageries Maritimes. The 
former, in consequence of the renewal by the Govern- 
ment, of the agreement securing to it the postal 
service to New York, together with a very large 
subvention, is at the present time building two 
magnificent vessels, which will form a most im- 
portant addition to its fleet. The latter also owns 
some new ships that are remarkable for their general 
construction and their complete arrangements. The 
Messageries Maritimes is the oldest of the great 
French navigation companies. It was established in 
1851 for carrying on the Mediterranean postal service 
which had previously been conducted by Government 
vessels ; since its commencement, it has had a very 
important commercial history, which is referred to 
in some detail by Lindsay in his great work on the 
merchant marine. A few years after its creation the 
company found it necessary to establish its own ship- 
senile and workshops, and accordingly it founded the 
famous works of La Ciotat, between Marseilles and 
Toulon ; these works, which have proved highly suc- 
cessful from the commencement, were designed by, 
and for some time remained under the control of, M. 
Dupuy de Lime. In 1860, the Messageries Maritimes 
established a new postal service between France and 
Portugal, Senegal, Brazil, and the Plate; in 1862 
was inaugurated the line to French Indo-China, 
to be extended shortly after to China and Japan ; 
twenty years later it connected France with Australia 
and New Caledonia. All these constitute the main 
postal lines of the company to-day. The actual posi- 
tion of this powerful association may be briefly sum- 
marised as follows: In the Atlantis it has main 
routes to Lisbon, Dakar, Rio, Montevideo, and Buenos 
Ayres; the starting point for all these lines is Bor- 
deaux, and the service is doubled to the same points 
by a line of freight vessels. Several of the ships on 
this service are quite modern, such as the Chili, built 
in 1895, and the Gordillére, built in 1896. These ships 





are respectively of 6488 tons and 6378 tons, and of 6000 


horse-power.. Of the new cargo boats there is the 
Dordogne ; she is 117.24 metres long (384 ft. 9 in.), 
13.144 metres beam (43 ft. lin.), and 10.25 metres 
depth of hull (33 ft. 7 in.); her displacement is 5924 
tons, and her engine-power is 2200. The speed re- 
corded on her trial trip was 13.41 knots. The Dor- 
dogne is in service in the extreme East, and may be 
— as a type of the company’s modern cargo 
oats, 

In the Mediterranean section of the company’s busi- 
ness there are several circular routes ; from Marseilles 
to the Pireus, to Smyrna, to Constantinople, to Bey- 
reuth, to Port Said, to Alexandria, and Marseilles. 
Then there is the line from Marseilles to London, and 
from Marseilles to the Black Sea. The ships on these 
various stations call for no special remark. The most 
Po a vessels on the French - Australian - New 
Caledonia routes, are the Armand Béhic, built in 1892, 
and the Australie and Polynesien, which are a year 
older. The Béhic is a very fine ship; she is 148.50 
metres long (487 ft. 3 in.), 15.268 metres beam (50 ft.), 
and 11.25 metres depth of hull (36 ft. 11 in.), her 
displacement is 9600 tons, her horse-power 7500, and 
her speed on trial was 17.6 knots. This line of 
steamers is a severe competitor with the British lines 
for the first-class passenger service between Australia 
and this country. 

The ships of the Messageries Maritimes are known 
through all parts of the Hast ; they serve the Indian 
Ocean, Egypt, Djibouti, Aden, Zanzibar, Madagascar, 
Mauritius, Mozambique, Beira, and Lorenzo-Marquez. 
The Indo-Chinese lines are of great importance ; they 
serve Aden and Djibouti, Colombo, Singapore, Saigon, 
Hong-Kong, Shanghai, and Japan, with branch ser- 
vices to Pondichery, Madras, and Calcutta, Batavia, 
and Sammarang, Kurrachee, and the Persian Gulf. 

In this service there are a number of fairly good 
vessels though rather old, such as the Saghalien and 
Caledonien, working with new ships of the highest 
class, like the Ernest Simon and the Laos; these 
vessels combine a large tonnage with the most com- 
plete accommodation for passengers, and a type ef 
construction which has many details of special interest. 
It is to the Laos that we propose to devote consider- 
able space for description and illustration. The Laos 
was the first ship belonging to the Messageries Mari- 
times, fitted with twin screws ; she has been built like 
most of the ships belonging to the company, at the 
works of La Ciotat. Her leading dimensions are: 141.66 
metres (464 ft. 9 in.) total length; 135 metres (442 ft.) 
between perpendiculars ; 15.50 metres (50 ft. 10 in.) 
beam ; and 11 metres (36 ft. 1 in.) depth of hull. Her 
displacement is 8910 tons and the draught of water 
aft when loaded is 7.45 metres (24 ft. 5in.). The net 
tonnage is 2331; the weight of the hull is 3510 tons, 
that of the principal machinery, 908 tons, and of the 
boilers, 400 tons. The main engines, of which we 
shall publish illustrations later, are triple-expansion, 
each set being ara ge of the other, and driving 
a separate screw. The dimensions of the cylinders 
are respectively, .805 metre (31.70 in.), 1.23 metres 
(48.42 in.), and 2.020 metres (79.53 in.); the length of 
stroke is 1.10 metres (43.31 in.) The steam generators 
are of the Belleville type; they are adapted for forced 
draught, and are arranged in two groups, each compris- 
ing twelve generators. Of these twelve, eight are 
made of nine elements and four of eight elements; 
each element consists of a series of six or seven sets 
of tubes, and above them are placed other series of 
smaller economiser tubes. Steam is supplied to the 
engines at a mernaee of 11.25 kilogrammes (160 lb, 
per square inch). 

Our two-page plate this week contains a series of 
deck plans of the Laos, showing the general arrange- 
ments which will be understood more clearly with the 
aid of the following references. 

Fig. 1 is a longitudinal section of the vessel ; Fig. 2, 
a half plan of the promenade deck; Fig. 3, a plan of 
the upper deck; Fig. 4, a half plan of main deck ; 
Fig. 5, a plan of lower deck ; and Fig. 6, a half plan 
of the orlop deck. The parts lettered in Fig. 2 are 
as follows: A, platform for 5.51-in. quick-firing gun ; 
latform for machine guns; C, electric projectors ; 

ts 29 ft. 6 in. long ; E, caronnades ; F, bridges; 
G, first-class smoking-room ; H, saloon with revolving 
seats ; I, music-room; K, whale boats, 27 ft. 10 in. 
long 5 L, sloop, 29 ft. 6in. long; M, steam launch, 
31 ft. 6 in, long; N, reading-room. In Fig. 3, plan 
of upper deck, B are platforms for 5.5l-in. quick- 
firing guns; B, towing capstan; C, second-class 
smoking-room; D, state-room for three passengers, 
second-class ; KE, ditto, ditto, first-class; F, ditto, 
ditto; G, first-class saloon; H, smokestack; I, 
ladies’ saloon ; J, auxiliary boiler ; K, state-room for 
two; and L, state-room for one, first-class; M, coal 
bunkers; N, ventilator; O, companion leading to 
engine-room ; P, coal hatches ; Q, kitchen ; R, ditto, 
bakery ; S, ditto, grill-room ; T, ditto, roasting ; U, 
chief engineer’s room ; V, WW, X, engineers’ quarters ; 
Y, third lieutenant ; Z, second lieutenant ; a, first lieu- 
tenant ; b, galley for native passengers; c, bakery; 
d, cabin for four third-class ngers ; ¢, doctor’s 


B, 
D, 





consulting-room for third-class passengers and crew ;. 
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I, supplementary mail room ; K, pumps ; L, machine- 


J, officers’ mess ; g, cabin for six third-class passengers ; | 
shop ; y 


h, stokers ; i, master-at-arms ; j, i, petty officers’ quar- 
ters ; /, hatch to third-class accommodation ; m, meat 
store; ”, 0, crew’s quarters. Fig. 4, main deck : 
A, B, C, state-rooms for Zour, six, and two second- 


M, coal bunkers. Fig. 6, orlop deck: A, C, 
magazine; freight hold No. 1; D, ditto, No. 2; 
| E, ditto, No. 3; F, ditto, No. 4; G, ice-room; H, 
meat store; I, cold storage; K, room for thawing 
class passengers respectively ; D, E, F, G, state-rooms | fruit and vegetables; L, wine stores (bottles); M, | 
for two, three, three, and one first-class passengers | stowage room ; N, food hold ; O, fresh water tanks ; 
respectively ; H, mail-room ; I, office of postal agent;| P, engines; Q, baggage hold, third-class; T, wine 
K, electrical store ; L, M, N, O, state-rooms for nine, | store (casks). There are in all eight coal - holds, 
six, seven, and eleven third-class passengers; P,| having a total capacity of 1047 tons. The number 
European stokers’ quarters; Q, Native ditto, ditto; | of passengers provided for appears very limited as to | 
U, rice hold: V, coal bunkers ; W, stores of sails and | numbers, although, as we shall see later, the | 
ropes. Fig. 5, lower deck: A, B, C, freight compart- | accommodation is of the most luxurious kind for the 
ments, Nos. 1, 2, 3; D, ditto, No. 4, arranged to/ first and second-class. Of the former 146 can be) 
accommodate 123 troops ; E, freight ; F, bilge and fire | carried, of second-class 71, and of third 81 ; besides, | 
pumps ; G, strong room; H, baggage hold, first-class ; | we presume, a large number of natives when necessary, 

















On a future occasion we shall continue the descrip- 
on of this important vessel. 
(To be continued.) 
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MACHINERY FOR BOOK AND GENERAL 
PRINTING*. 
By Mr. Wittram Powrtkr, Member, of London. 
(Concluded from page 366.) 

Two-Colour Machines.—The machines previously de- 
scribed are designed as single-colour machines, although 
two or more colours may be printed on them at the same 
time with special appliances; but where much work in 

_* Paper read before the Institution of Mechanical En- 
gineers, 
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Fics. 15 anp 16. Srinete-Revotution ‘‘ Perrector” Printing Mac#ine, 


colours is done, such as posters, showcards, labels, &c., it is 
ory to employ two-colour machines as represented 

y Fig. 14. These are designed on the same general prin- 
ciples as the single-colour machines represented by Fig. 3, 
on page 228 ante, but are double-ended, and the cylinder 
revolves twice for each complete impression. The car- 


oo is double, having space in the centre for two formes, 
an 


an ink-slab is fixed at eachend. The inking arrange- 
ments are very similar to those on the single-colour 
machine; there is a complete set at each end, and for 
each colour in the printing. The formes are ‘‘ inked up” 
by passing under the inking rollers as in the stop-cylinder 
machines, and the cylinder with the sheet of paper to be 
printed rolls over both formes before it stops; thus a two- 
colour impression is obtained on it at each travel of the 
carriage. The sheets are fed in and delivered as in the 
single-colour machine, and if more than two colours are 
required in the design they can be put through the ma- 
chine as often as required and completed, as in the other 
machines, with the advantage of having two colours put 
on at each printing. If two-colour work falls off, such a 
machine can be used as a single-colour machine, but the 
production will be less, as owing to its greater length it 
cannot be worked at the same speed, 

Perfecting Machines. —The first successful cylinder 
pate machine which printed the issue of the Times for 
i "ge r 29, 1814, for the first time by steam power, 
Fre y 7 the paper on one side at a single passage 

hee. it, being what is called a single side machine, 
although it had two cylinders ; but the necessities of news- 
oe and book printers soon led to the introduction of 
- — which “‘ perfected ” or printed both sides of the 
san at each complete revolution, and are known as 

: yom 
ese machines differ in their arrangements and details, 
+o mY be grouped generally in Gun clanies, those with 
ott ey — making one revolution, and those with 
yinders making two revolutions for each sheet 





printed ; they are used for book and magazine printing 
where the editions are large and the sheets have to be 
printed on both sides. The machines mostly in favour 
with British printers for ordinary work are those with the 
large cylinders, of which Fig. 15 shows the general 
arrangement, and Fig. 16 is a sectional view showing the 
arrangement of the cylinders and tapes which guide the 
sheets through the machine. In these machines the type- 
carriage is driven by a horizontal pinion, secured to the 
top of a vertical spindle, and acting on a rack with two 
flat sides and round ends secured to the type carriage, but 
free to move transversely, so that the pinion may gear into 
each side of the rack alternately, pest cause the carriage 
to move first to one end and then to the other, each type- 
forme coming under its own cylinder, and printing the 
sheet of paper first on one side and then on the other. 
The cylinders run in fixed bearings adjustable vertically 
to suit the impression, and the register-drum is also 
adjustable vertically so as to vary the length of the tapes 
between the inner and outer forme-cylinders and also the 
position of the sheet on the latter while being printed, 
and to insure the pages being exactly opposite each 
other on both sides of the paper. The printing surfaces 
of the cylinders are covered, as in the single-cylinder 
machines, with calico for the “‘ overlays ” and a few sheets 
of paper or a blanket, according to the class of work and 
result required, the other portion of their circumference 
being made about } in. less in radius, so as to clear the 
formes during their return. The sheets to be printed are 
laid in a pile on the feed table, which is a fixture, and 
fanned out at the front so that the feeder has but a small 
distance to move them,. and usually ‘“‘strokes” them 
down to the front lay marks with a hard wood or bone 
“stroker.” The gripper drum, which is about one-third 
the diameter of the printing cylinders, opens its grippers 
each alternate revolution. These seize the sheet by the 
front edge, and draw it forward into the tapes, when 
they open, and the sheet held between the two sets of 





tapes is carried round the cylinders until it is printed on 
both sides, and deposited on the receiving table. The 
inking arrangements are very similar to those on the two- 
colour stop-cylinder machine, as there is an ink-box or 
duct, ink-table, distributing and inking rollers at each 
end of the machine, one set for each forme. 

In these machines, as usually constructed, only two ink- 
ing rollers clear a full-size forme, which is not sufficient 
for good illustrated work, but the inking may be im- 
proved by applying a continuous inking arrangement 
similar to that shown on the Fine Art machine. Flyers 
are now also frequently attached to deliver the printed 
sheets, and air buffers to soften the shock of the type 
carriage at the end of each stroke. 

The small cylinder two-revolution class of ‘‘ perfectors” 
have the cylinder bearings fixed to slides at both sides, 
which move vertically to raise the cylinders above the 
formes during the return of the type carriage. These are 
held down by powerful knee-joints while the cylinder is 
in contact with the forme printing the sheet, and are 
raised by springs as in the case of the single-cylinder 
machine. The cylinders are placed close together, and 
both are fitted with grippers, those on the first or ‘‘inner” 
cylinder taking charge of the sheet until after it is printed, 
when the “ outer” cylinder grippers take charge until the 
second side is printed, when the sheet is shot out on to 
the receiving table or delivered by a flyer, as the machine 
may be arranged. 

The type carriage (Fig. 16) is propelled sometimes by 
an upright spindle and horizontal rack, similar to the 
arrangement on the single revolution perfectors, but 
more wp ages. § by a vertical rack securely fastened to its 
under side and driven bya pinion on a shaft with a 
universal joint, so arranged that the pinion gears into the 
top side of the rack-teeth during the travel one way, and 
into the under side during the return; this arrangement is 
usually termed the ‘‘mangle motion,” owing probably to 
its early use in propelling horizontal mangles for smooth- 








416 


ENGINEERING. 





[Marcu 31, 1899. 











iag cloth. O:sher methods are also in use, such as the 
one for driving the carriage of the two-revolution single- 
cylinder machine shown in Fig. 12, page 366 ante; but 
the vertical rack in some form is in most favour, as the 
carriage can then be better supported near the centre to 
resist the pressure of the cylinders on the formes. 

These machines have inking arrangements generally 
similar to the others, but are usually made with four 
inkers or forme rollers, to clear a full-size forme, and this, 
together with the greater stiffness of the carriage in the 
centre, makes them better suited for printing illustrated 
work ; they are not usually run at so high a speed as the 
large cylinder single-revolution machines, and are so 
arranged that ‘set off” sheets can be fed in to prevent the 
ink, from the first side printed, ‘‘setting off” or adhering 
to the second cylinder. 

Platen Machines.—Most of the small job printing -is 
now done on platen machines, of which there is a great 
variety, although the leading principles are common to 
all, and that shown by Figs. 17 to 19, page 414, 
may be taken as representative of the class. The 
body of the machine is a strong box-casting, with 
bearings for the shafts and seatings for the brackets 
carrying the outstanding parts. The forme is secured 
by a spring clip in a recess which has been finished 
to a smooth accurate surface, and, instead of moving 
under the inking rollers as in the cylinder machines, 
the rollers pass down and up over it. The colour 
is put into the ink-box, which is adjustable by screws, 
and transferred by a roller to the circular ink-plate. 
The latter is moved round a little at each impres- 
sion by a ratchet and paw! motion, so as to distribute the 
colour equally over its surface. The rollers act both as 
distributors and forme rollers; for when they pass over 
the ink-plate, they equalise the coat of colour on its sur- 


face, as well as take on a coating to be transferred to the | 9 


face of the forme. Below the forme an extra distributor 
plate, which receives colour from rollers, distributes it by 
a traversing movement, and restores it to the rollers, so 
so that they can give a fresh touch to the bare places of 
the forme on the way up. 

In the working of platen machines the sheets of paper 
are usually both laid on and taken off by hand; the 
operator takes a blank sheet from the pile on the table 
with his right hand, and lays it up to the gauge-pins or 
‘*lays” while the platen is at rest in the position shown, 
removing the printed sheet with the left hand after the 
platen has brought it into contact with the forme and has 
returned to the same position. 

The platen, which is finished to an accurately smooth 
surface, rests on wedges fitted into the platen back. 
These are adjustable by screws, so that any side or corner 
of it can be advanced as may be required to give an equal 
impression all over the surface of the forme. 

The face of the platen is covered with a thin cloth or a 
few sheets of paper, or both, as is the printing surface of 
the cylinders of the other machines, and ‘‘made ready ” 
in the same way by pasting pieces of paper opposite the 
low places of the forme, so that the impression may be of 
equal depth all over. These sheets are strained tight and 
held in position by clips at each side of the platen. 

The lays are attached to the platen covering, and the 
sheet is held in position and removed from the face of the 
forme by two thin pieces of steel, called frisket fingers, 
which, as the platen is moving forward, come down and 
press on the end margins of the sheet, and are raised to 
release the sheet as the platen is returning to the feeding 
position. 

The platen is balanced by long helical springs, and the 
oressure upon it while taking the impression is intensified 

y a toggle lever arrangement T, so that in an average- 
size machine, printing sheets 18 in. by 12 in., the pressure 
will amount to about 20 tons when printing solid formes. 

It is desirable with both cylinder and platen machines 
sometimes to prevent printing without stopping the ma- 
chine. In the lattercase instead of compelling the platen to 
remain at rest, as the cylinders do, a ‘* throw-off” arrange- 
mént is provided, which sets back the wedges and allows 
the platen to recede about } in., thus preventing the paper 
from coming in contact with the forme (see Fig. 19). 
This “ throw-off ” arrangement is used to prevent spoilage 
when the sheet is not laid correctly, or to give double 
rolling when required ; but when the bulk of the work is 
heavy, it is much better to provide machines with ample 
rolling power, so as to keep up the rate of production. 

The strength of mechines has been increased in con- 
sequence of the change from printing on damp paper, 
which was customary twenty years ago, to printing on 
dry paper without leaving any marks of impression on 
the back, which is more general now ; and the profusion 


of illustrations produced from flat-surface process blocks | 
;noon, and prices were slightly easier. 
| ment prices were 54s. 9d., 48s. 6d., 593., and 60s. per ton. 


demands greater accuracy in the surfaces and adjustments 
of the printing machines than was previously considered 
necessary. 

The older presses and machines, designed to print with 
a blanket between the cylinder or platen surface and the 
paper, produced with careful management my good 
printing ; but it was frequently so much embossed as te 
resemble books for the blind, and the sheets had to be 
pressed or rolled afterwards to make them flat. The 
modern machines, using a few sheets of hard paper 
instead of a blanket, turn out flat work without any sign 
of impression on the back. 


of 200 to 1, and a maximum pull on the handle of 200 Ib., 
subject to an allowance of one-fifth for friction of parts 
and resistance of spring, would only give 53 lb. per square 
inch pressure on the forme, which is very inadequate for 
present-day requirements. Many of the older platen and 
cylinder machines gave very similar results. One very 
popular job platen, with a leverage of 150 to 1 and a 
maximum pull at the flywheel rim of 501b., gives only 
58 lb. per square inch effective pressure on the forme. 
The job platens described in this paper with a leverage 
of 400 or 480 to 1, according to size, and a maximum pull 
at the flywheel rim of 80 1b. to 90 lb., will give an effec- 
tive pressure on the forme of 200 lb. to 400 lb. per square 
inch ; and both these and the cylinder machines are quite 
equal to a pressure of twice that amount if required, for 
exception heavy work. 

The jos tae of the cylinder surface dead true, and 
that of the bowls or live rollers under the type carriage 
of cylinder machines, which is now done where first-rate 
work is turned out, is found to be a great improvement 
for printing from fine process blocks, where a single 
thickness of tissue paper may make all the difference 
between first and second-class printing. 

Air Buffers.—As previously described, high-speed re- 
ciprocating flat-bed machines are frequently fitted with 
some provision for cushioning the momentum of the type 
carriage and its connections at each end of the stroke. 
Springs having been found unreliable for this purpose, 
air buffers are now coming more into favour (see Figs. 
4, 10, and 12, pages 329, 363, and 366 ante). With 
these it is easy to adjust the resistance to the speed 
and moving weight; they are not liable to get out 
of order, and the improvement they effect in smooth- 
ness of running, especially in machines having the car- 
riage propelled at a uniform speed and turning the ends 
uickly, is very noticeable. A quad demy two-revolu- 
tion machine, perme at 1500 impressions per hour, may 
serve as anexample of the need forcushioning. The ty 
carriage, with its apparatus and a type forme, weighs 
about 14 cwt., and travels at about 44 ft. per second, so 
that the momentum at the end of the stroke is about 
equal to 3 tons moving at 1 ft. per second, which, if not 
cushioned, produces a blow on the propelling gear and 
framing. In the machine just described the shock is 
taken up by two air-buffers at each end, 5 in. in diameter, 
with cylinders 15 in. deep, into which the pistons enter 
12in., and produce a maximum air-pressure of 50 lb. to 60 Ib. 
per square inch, equal to a resistance of about 2000 Ib. at 
each end ; as this is an increasing resistance through the 
last 12 in. of travel, the carriage is stopped smoothly, and 
receives considerable impulse for the return. 

The variety of work and the size of the editions or 
numbers of similar sheets printed having greatly in- 
creased during the last twenty years, there is now more 
scope for special machines designed for specific work, but 
the principal demand is still for generally useful all-round 





machines, and those described above may be taken as 
fairly representing the machinery employed for book and 
general or job printing in British factories at the present 
time. 





NOTES FROM THE NORTH. 
Guascow, Tuesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
the pig-iron warrant market last Thursday not more than 
15,000 tons of iron changed hands. Sellers operated very 
cautiously, and Scotch iron rose 2d. per ton. The market 
was flat in the afternoon, Scotch dropping 34d. per ton 
from the forenoon, but the sales amounted to 30,000 tons. 
At the forenoon market on Friday a fair amount of busi- 
ness was done. The tone, however, was flat, Scotch de- 
clining 34d., and Cleveland 1d. per ton. The market dis- 
played renewed weakness in the afternoon, Scotch iron 
dropping other 2d. per ton, and hematite iron 24d. per 
ton. For the day the sales amounted to 60,000 tons, and 
the settlement prices were : Scotch iron, 54s. 74d.; Cleve- 
land, 48s.; Cumberland and Middlesbrough hematite iron, 
593. and 60s. per ton. On Monday forenoon about 20,000 
tons were dealt in. Owing to the satisfactory trade re- 

orts coming to hand from New York, the tone was a 
1ealthy one, and prices were firm. Scotch made an advance 
of 3d. per ton, and Cleveland and hematite iron each 1d. 
per ton. The market continued very strong in the after- 
noon, sellers being shy, and Scotch iron closed up 6d. per 
ton on the day, the sales amounting to 15,000 tons. At the 
close the settlement prices were 54s. 9d., 483. 3d., 58s. 9d., 
and 603. per ton. Some 30,000 tons of iron were dealt 
in this forenoon. The tone was very firm, and Scotch 
made 3d., Cleveland 4d., and hematite iron 3d. per 
ton. Other 35,000 tons changed hands in the after- 
The settle- 


During the past week the tone of the pig-iron market 
has, on the whole, been quiet. A considerable all-round 
speculative business has been done, and it is satisfactory 
to note that pigiron is again beginning to attract the atten- 
tion of speculators as a medium for investment. Business 
with consumers, however, continues to drag, but some 
ood orders arc understood to have been placed from the 
mtinent. The reports regarding the position of the 
trade in America continue to be very strong; in fact, 





some persons go the length of predicting a pig-iron 


A common working pressure in a lithographic printing- |famine. On the other hand, the report that hematite 
machine, working stones or flat metal plates, is about | iron has been sold for shipment to the United States 


200 Ib. 


r inch width of impression, and the line of pres- 
sure will not be more than P 


in. wide, The pressure per 


square inch of surface printed is therefore about 800 Ib. 
Typographic formes with illustrations will have from a 
quarter to half the surface in contact with the cylinder 
or platen under pressure at the same time, so that to 
obtain the same result the pressure will be 200 lb. to 400 Ib. 
persquareinch. Theold “Albion” press, with a leverage 


|is not regarded as being correct. A contract, how- 
/ever, for a considerable quantity of Spanish ore appears 
|to have been carried through. The number of blast- 
|furnaces in actual operation in Scotland now stands 
;} at 83, as compared with 81 at the same time last year. 
| Six (at Glengarnock) are making basic iron, 33 are making 
ordinary iron, and 44 are working on hematite iron ore. 
There are now 308,317 tons of iron in Messrs, Connal and 





Co.’s public warrant stores, as against 309,311 tons last 
Wednesday, thus showing a reduction for the past week 
amounting to 994tons, Last week’s shipments of pig iron 
from all Scotch ports amounted to 4789 tons, as compared 
with 6137 tons in the corresponding week of last year. They 
included 117 tons for India, 115 tons for Australia, 220 tons 
for France, 100 tons for Italy, 230 tons for Germany, 239 
tons for Holland, lesser quantities for other countries, 
and 3545 tons coastwise. The following are the quota- 
tions for No. 1 makers’ iron: Clyde, 61s. 6d. per ton: 
Gartsherrie, 62s.; Calder, 63s. 6d.; Summerlee, 65s, 6d, : 
Coltness, 66s. 6d.—the foregoing all shipped at Glasgow: 
Glengarnock (shipped at Ardrossan), 61s. 6d.; Shotts 
(shipped at Leith), 64s. ; and Carron (shipped at Grange. 
mouth), 64s. per ton. 


Finished Iron and Steel.—There is no abatement in the 
manufacturing branches of the Scotch iron trade, finished 
iron and steel being still in good demand at steady prices, 
In consequence of the improved position of affairs in 
America, the home rail-makers have been able to raise 
their prices, and the reports state that rather more busi- 
ness is doing. 


Glasgow saa Market.—There was nothing done in 
copper last Thursday forenoon, but the price was marked 
down 1s. 3d. per ton. In the afternoon the market was 
still idle, but the cash price dropped down 5s. per ton. 
No transactions were repo: on Friday forenoon, and 
the price advanced 2s. 6d. per ton. In the afternoon, 
however, one lot of 25 tons was sold, and the price 
ao 5s. per ton. At the morning meeting of Monday’s 
market 100 tons of copper changed hands, and the price 
made 12s. 6d. per ton. In the afternoon other 200 tons 
were bought, and the price left off strong at a rise of 
21. 7s. 6d. per ton from Friday. At this forenoon’s meet- 
ing of the metal market 150 tons of copper changed hands, 
and the price rose 25s. per ton. In the afternoon 75 tons 
were dealt in, and the price reacted 8s. 9d. per ton. 


Technical Lectures at Kilmarnock.—Professor A. H. 
Sexton, of Glasgow, has just completed a course of five 
lectures provided for the managers and others in Kilmar- 
nock by the burgh School Board. The lectures were of 
the metallurgical sort, and the subject of the closing lec- 
ture was ‘‘ Modern Gas Producers, Water Gas, Furnaces 
for Burning Gas, Regenerative Furnaces, Recovery of 
By-Products.” The lecturer did full justice to his 
subject and at the close he was very heartily 
thanked for his lecture. Councillor Robertson, who 
occupied the chair, pro’ a vote of thanks to the 
School Board for getting up the lectures, and Mr. Fulton, 
the convener, said that he would have much pleasure in 
conveying the thanks of the meeting to the Board, and 
expressed the hope that by next winter they would have 
increased facil <« for teaching in connection with the 
new academy. 


Technical College Scientific Society.—An ordinary meet- 
ing of this Society was held on Saturday evening. The 
President, Mr. David Home Morton, M.1.C.E., occupied 
the chair. A paper on ‘ Electric Traction on Standard 
Gauge Railways,” by Mr. Frank B. Lea, B.A., 
A.M.I.E.E., was submitted. Owing to the illness of the 
author the paper was read by the secretary, Mr. Andrew 
Stewart, A.I.E.E. Mr. Lea’s paper dealt with the appli- 
cation of electric traction on local and suburban lines, on 
medium-speed expresses, and also with high-speed passen- 
ger traftic up to 120 miles per hour. The problemsand diffi- 
culties were admirably dealt with, and examples of exist- 
ing electric railways were shown by. means of lantern 
slides. An interesting discussion followed, during which 
Mr. Maclean, superintending engineer, Glasgow District 
Subway, gave some interesting figures as to the working 
of the City and South London, the Liverpool Overhead, 
and the Glasgow District Subway lines to the advantage 
of the latter. At the close of the meeting Mr. Lea was 
awarded a hearty vote of thanks for his instructive 


paper. ' 

The New Glasgow Bridge.—This bridge is now rapidly 
nearing the stage at which it will be opened for public 
traffic, and within the past three or four weeks much 

rogress has been made with the fixing of the polished 

lustrade and with the laying of the concrete foundation 
for the causeway. Standing about the centre of the 
structure, one can realise the fact that it bids fair to be 
one of the handsomest and most substantial in the king- 
dom. Much forethought has been taken by allin any way 
connected with the streets, the lighting, gas, water, cars, 
&c. Much interest has been taken by the public with the 
arrangements introduced for the electric lighting of the 
bridge and for the electric tramways. Substantiality 
characterises the whole job, from the foundations in the 
bed of the river to the cope-stones. As to the service 
bridge that was built a little to the east, it is said that it 
could be made good for sixty years or longer. It is to be 
removed higher up the Clyde, and re-erected on a new 
site. 

Extension of the Glasgow and South-Western Railway.— 
There is at present being proceeded with very quietly 
and with wonderful rapidity on the south side of the 
city an undertaking of no small importance. or 
1} miles from St. Enoch Station the Glasgow and 
South-Western Railway is being widened and the rails 
doubled, with the view of keeping pace with the 
ever-increasing summer traffic. An interesting fl 
tion of the works is the widening of the viaduct 
over the Clyde, while the traffic on without any dis- 
turbance. Very rapid progress has been made with the 
widening of the bridge within the past couple of months, 
more especially with the erection of the steel superstruc- 
ture. The next thing of importance is the bridge over 
Eglinton-street, which will be put into position on : 
Sunday in the month of April; the masonry is practically 
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, for bearing the girders. Near by there will be 
read shed a new station, which will be a thing of very 
great convenience. 

hipbuilding Order for Dundee.—The Dundee Ship- 
waking Company have secured an order to build for 
Hull owners a coasting steamer 130 ft. in length, to be 
engaged in the cargo-carrying trade between Kirkcaldy 
and Hull. Although the various shipyards in Dundee 
are at present fully engaged, there has been a dearth in 
the booking of orders for some months past, this being 
the first contract which has been placed locally this year. 
Prospects, however, are again improving, and it is ex- 
pected that further orders will shortly be received. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

The Proposed Joint Docks at Hull.—The negotiations 
between the Hull Corporation and the North-Eastern 
and Hull and Barnsley Railway Companies on_ the 
subject of the Joint Docks Bill have come to a deadlock. 
The companies decline to discuss a proposal that the 
Corporation shall be represented on the joint committee 
for the management of the docks, and also decline a 
conference on other points, leaving that particular 
subject to the decision of the Select Committee. 


Tron and Steel.—The Swedish iron trade is very good, 
and prices are extremely firm. Makers of the best 
Dannemora brands are fairly booked up to the end of 
the year, and they are declining to commit themselves 
for next year except at an advance of 10s. to 1/. per ton 
on present rates. Consumers, whose requirements are 
not fully covered by contract, have found that the 
balance of output of certain brands has been pur- 
chased by. a large English firm, who are about to 
ut this material to a new use. Manufacturers 
of crucible steel are generally well employed, and there 
is an excellent demand for both Bessemer and Siemens 
steel. There is not quite as much pressure of work in 
the mills dealing with the lighter sections of steel ; but 
great difficulty is still experienced in getting big forgin 
through at the heavy hammers. Shops are quite unable 
to deal with all that is required of them. Sheffield 
firms who have suffered severely from American compe- 
tition in Canada regard prospects as rather more hope- 
ful. American houses are putting up prices for many of 
their productions, and, as a result, Sheffield wares will 
be better able to compete with them. There is an excel- 
lent demand for files, tools, tool steel, and similar goods 
for Russia, and with the opening of the Siberian Rail- 
way will, it is expected, go on increasing. Russia is 
about to remodel her field-gun service at a cost of seven 
millions sterling, and a large portion of this work will 
come to England and France. 


The South Yorkshire Coal Trade.—The coalowners in 
this district met on Monday and decided to advance the 
best qualities of house-coal 6d. per ton. This is an almost 
unprecedented step to take at this time of the year, as 
usually prices drop on April 1 for the summer months. 
House coal is in excellent demand, and owners have no 
difficulty in disposing of their output. The steam coal 
collieries are working full time, a very heavy tonnage 
being required for manufacturing purposes as well as for 
shipment. All kinds of engine fuel and small coal gene- 
rally are selling very freely. 








Royat Instrtution.—The following are the lecture 
arrangements after Easter at the Royal Institution: Pro- 
fessor J. Cossar Ewart, three lectures on ‘‘Zebras and 
Zebra Hybrids”; Professor Silvanus P. Thompson, two 
lectures on ‘‘Electric Eddy Currents” (the Tyndall 
lectures); Professor W. J. Sollas, three lectures on 
“Geology”; Professor Dewar, three lectures on the 
‘‘ Atmosphere” ; Mr. Lewis F. Day, three lectures on 
“Embroidery ” ; Professor L. C. Miall, two lectures on 
“Water Weeds”; Mr. Louis Dyer, three lectures on 
“Machiavelli” ; Mr. W. L. Brown, two lectures on ‘‘ To 
Iceland in Search of Health”; Mr. Edgar F. Jacques, 
three lectures on the ‘* Music of India and the East, and 
its Influence on the Music of Europe (with Musical 
Illustrations).” The Friday evening meetings will be 
resumed on April 14, when a discourse will be delivered 
by Professor A. W. Riicker on ‘‘Earth Currents and 
Electric Traction.” Succeeding discourses will probably 
be given by Dr. F. W. Mott, Professor C. A. Carus 
Wilson, Dr. W. J. Russell, Professor T. Preston, The 
Right Rev. the Lord Bishop of Bristol, Sir William 
Martin Conway, Mr. H. G. Wells, and other gentlemen. 





Bapcock ann Witcox. Water-TusE Borer. — We 
ave just received from Messis. Babcock and Wilcox, 
Limited, whose works are at Renfrew, in Scotland, and 
at Elizabeth Port, New Jersey, U.S.A., an interesting 
work on their water-tube boiler, forming a supplement 
to their catalogues on ‘‘Steam,” ‘‘ High Pressures,” 
Facts,” and ‘* Accessories.” In the book now issued, 
the advantages of the water-tube boiler in general, and of 
this type in particular, are clearly set forth with every 
detail of manufacture, Tepair, and working, while com- 
prehensive results are given of trials made by the United 
States naval authorities to determine evaporative effi- 
ciency. Illustrations and drawings are reproduced of 
ships and boilers, and it is interesting to note that there 
oe m date apres or under construction, seventy vessels 
with Babcock and Wilcox boilers, mostly United States 


ships. The largest is of 5000 indicated horse-power, the 


nited States cruiser Chicago, the next of 3500 indicated 
horse-power, H.M.S. Sheldrake. There are several of 2000 


indicated horse-power, and the smallest is of 100 indi- 
cated horse-power, 


fully illustrated, 


The catalogue is well printed and 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Trade.—Y esterday there was a fairly 
large attendance on ’Change and the tone of the market 
was most cheerful. Consumers of pig iron were far 
more anxious to do business than either makers or 
merchants. It was rumoured that speculators were 
buying warrants, and the consequence was that quota- 
tions for all descriptions of pig iron advanced. 
Prices for the leading brands of pig were above the 
market quotations, and, in fact, some makers declared 
that they were too busy to accept orders except for deli- 
very after April. No. 3 g.m.b. Cleveland ig was put up 
to 48s. 6d. for prompt f.o.b. delivery, and business was 
done at that price, though early in the day less was 
said to have been accepted. For forward delivery 
buyers were prepared to pay rather more. No. 1 
Cleveland pig was raised to 50s., No. 4 foundry to 48s., 
grey forge to 47s., and mottled and white each to 46s. 6d. 

ast coast hematite pig was reported scarce, as, indeed, 
were all kinds of pig, and the price was advanced to 
60s. 6d. for early delivery of mixed numbers. Rubio ore 
was steady at 15s. 6d. ex-ship Tees. Middlesbrough 


warrants opened at 48s. 6d. and closed at 48s. 54d. cash 
buyers. iddlesbrough hematite warrants were 60s. 
cash buyers. 


Manufactured Iron and Steel.—There is not the least 
abatement of activity in the finished iron and steel trades. 
Prices have a very strong upward tendency, but with the 
exception of rails they are not quotably altered. Heavy 
— of steel rails have been raised to 4/. 17s. 6d. net 
at works. 


Coal and Coke.—Fuel keeps very firm, and all sorts of 
fancy prices are mentioned for delivery over the holidays. 
The demand for coke is very great, and average blast- 
furnace qualities are quoted from 16s. 6d. upwards 
delivered at Tees-side works. 


Consett Steelworkers’ Wages.-—The following notice has 
been posted in the mills of the Consett Iron and Steel 
Works: ‘‘ Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trade of the North of 
England, Royal Exchange, Middlesbrough.—To Messrs. 
the Consett ats Company, Limited, and. the Consett 
steel millmen. Gentlemen: We have received from 
Mr. Waterhouse the result of his ascertainment of the 
average net selling price of steel plates at Consett 
foc the month of December, 1898, and January and 
February, 1899, and we hereby certify that in_ ac- 
cordance with the agreement entered into on March 30, 
1896, the wages to id to the steel millmen dur- 
ing the months of April, May, and June, 1899, will 
be 74 per cent. above the standard; or, in other words, 
24 per cent. above the wages prevailing during the pre- 
ceding three months,—J. R. Winpenny, employers’ 
secretary ; James Cox, operative secretary pro tem.” The 
Consett millmen, it may be explained, received an 
advance three months ago. 


Cleveland Miners’ Wages.—An interview took place on 
Monday at the Cleveland mineowners’ offices, Middles- 
brough, between a deputation of the miners and the 
Cleveland mineowners. The men asked for a general 
advance of 10 per cent., and, in addition, submitted some 
special claims affecting certain classes of workmen. After 
a lengthy discussion the owners said they admitted there 
was cause for some little advance, but there was nothing 
to justify an advance of 3 per cent. from the beginning 
of April. They thought, however, it was not reasonable 
that claims affecting particular classes of men should be 
submitted concurrently with the general district demand. 
The employers’ offer will be placed before the men in 
the district, and a further interview will be held. 


Cleveland Institute of Engineers.—On Monday night, 
in the Middlesbrough Literary and Philosophical In- 
stitution, before the members of the Cleveland Insti- 
tution of Engineers, Mr. J. Emerson Dowson, 
M. Inst. C.E., of Westminster, read a most ex- 
haustive paper on ‘‘Gas Power,” in which he traced 
the history of the gas engine and the use with it of an 
apparatus which he himself had devised for making 
p see gas. 








NOTES FROM THE SOUTH-WEST. 

Cardiff._The demand for steam coal has continued 
fairly active; the best descriptions have made 13s. to 
13s. 6d. per ton, while secondary qualities have brought 
12s. to 12s. 6d. per ton. House coal has presented little 
change; No. 3 Rhondda large has brought 12s. 6d. to 
13s. per ton. The demand for coke has been well main- 
tained ; foundry qualities have made 19s. to 20s. per ton, 
and furnace ditto, 16s. to 17s. per ton. : 


Milford Haven.—An Admiralty inspection has been 
made of the defences of Milford Haven, with a view to 
ascertain the practicability of certain proposals which 
have been made for their improvement. Amongst other 
matters, the attention of the inspecting — is reported 
to have been directed to Stack Rock Fort, which it is 
proposed to further protect with steel armour-plates, and 
to convert it into a naval gunnery and torpedo school. 


The ‘ Bulwark.”—The Bulwark, line-of-battle ship, 
just commenced at Devonport, is a sister-ship to the 
London, the Venerable, the Formidable, the Irresistible, 
and the Implacable. All these vessels are identical in 
speed, armament, and dimensions; but three now being 
built will have slightly modified arrangements for the 
protection of their bows. The Bulwark will be ready for 
commissioning in June, 1901, by which time it is esti- 
mated she will have cost 1,070,000/.; this sum includes 


74,500/. for her guns, 350,000/. for her armour, and 150,000/. 

for her machinery. This machinery, which is to be buil’: 

by Messrs. Hawthorn, Leslie, and Co., of Newcastle-on- 
yne, is guaranteed to develop 15,000 indicated horse- 

_—— sufficient to give the vessel a speed of 18 knots per 
our. 


Dowlais.—It is expected that the erection of new coal- 
washing plant in the old workings, which has been for 
= time under consideration, will be shortly proceeded 
with, 


Despatch at Newport.—The Tredegar Dry Dock and 
Wharf Company, at Newport, has effected a rapid dis- 
charge of cargo. The steamship Pallice arrived at the com- 
pany’s wharf on the Usk on Friday morning at ten o’clock 
with 956 tons of pit-wood, which were discharged by 
means of two cranes in 19} hours. 


Chippenham.—The tender of a London firm has been 
accepted for building a new Great Western Railway 
station at Chippenham. The work will cost 30,0000. 


Light at Torquay.—The Torquay electric light works 
having been in successful operation for more than a year, 
the gas-lamps have now m removed from the main 
streets. 


The Scilly Isles—Admiral Sir F. Bedford and Rear- 
Admiral Moore, two of the Lords of the Admiralty, left 
Portsmouth on board the Enchantress for the Scilly Isles, 
where it is understood to be the intention of the Admiralty 
to establish a station for torpedo-boat destroyers. 


Barry.—Colonel Durnford, R.E., conducted a public 


Y | inquiry for the Local Government Board at Barry on 


Tuesday into an application of the Barry Urban District. 
Council for power to borrow 12,835/. for private street 
works, 2350/. for public offices, and 1900/. for works of 
surface-water drainage. Mr. J. Arthur Hughes, clerk 
to the Council, and Mr. J. E. Back, assistant-surveyor, 
gave evidence. 


The Electric Light at Newport.—An extension of the 
Newport electricity works, long delayed on account of 
the engineers’ strike, has now been completed; and arc 
lighting has been successfully carried eastward of the 
river in the main thoroughfares to the Maindee and 
Caerleon-road. 








BrazitiAn Rartways.—Some European bankers are 
stated to have offered the Brazilian Government 
14,000,0007. for the Brazilian Central Railway. It is 
stipulated that payment will be accepted in Brazilian 
= bonds to be taken at 68 per cent. of their nominal 
ace value. 





CataLocurs.—The Electrical Power Storage Company, 
Limited, have devised a very ingenious automatic price- 
list, arranged on the principle of the slide rule, and which 
shows at a glance the cells needed to run an installation 
of any number of lamps at any voltage for a period of 
nine hours, and also the price of the cells whether of the 
L. or K,. — The scales marked on the device in con- 
nection with these types of cell comprise any number of 
lamps between 15 and 150, and voltages between 40 and 
110. On the back a similar series of scales have been 
prepared showing the number and price of K.W.S. cells 
needed to run a plant of 50 to 800 lamps at any voltage 
from 100 to220 fora — of 34 hours. A third series of 
scales relate to K.L.P. type of cell, and show number 
and price of such cells necessary to give any desired 
number of kilowatts from 20 to 300 for a period of one 
hour at any =. from 100 to 220.—Messrs. Green and 
Boulding, of 105, Bunhill-row, E.C., have sent us a copy 
of their new oatalogue containing illustrations , and 
prices of the various classes of Buffalo injector. Other 
articles listed comprise the Tripp metallic packing and 
gun-metal lubricators and valves. 





Tue Suippinc AND SHIPBuILDING TRADES.—Messrs. 
H. E. Moss and Co., Liverpool, in their steamship cir- 
cular state that the prosperity of the shipping trade 
continued up to the end of last year, and shipowners 
have every reason to be satisfied with the results obtained 
by their steamers in 1898; and although there is just 
now a set-back in freights in certain directions, the 
general opinion is that there will be an improvement in 
the autumn, if not sooner, and that the present year 
will be on the whole a profitable one for owners. That 
this is really the opinion of shipowners is proved by the 
demand which exists at the present time for the purchase 
of both new and second-hand boats, many of which are 
changing hands at very excellent prices. There is also 
a Bill now under the consideration of the French is- 
lature for granting a bounty, though in a modified 
degree, to steamers of not exceeding ten years of age. 
The amount of new tonnage ordered and to be built makes 
it certain that shipbuilders and engineers will be kept 
fully employed during the present year. Builders’ prices 
have increased about 15 per cent. during the past twelve 
months, or about 30 per cent. from the lowest point, and 
prices to-day are about the same as they were in 1890. 
As there is so much work in hand, and as the cost of 
production has increased so greatly, it is fair to surmise 
that builders are not likely during the present year to 
accept lower prices. Steel plates are now costing nearly 
71. 103. per ton, an increase of fully 2/. 103. per ton from 
the lowest point. The prices realised during 1898 for 
proalie sa gona were very good, and showed an in- 
crease fully in proportion to the increase on the prices of 
new boats. There was during the year a good demand. 
chiefly from foreign buyers, for second-hand steel and 
iron sailing ships, and many changed hands at in 








prices. Wooden vessels, unless new, are not asked for 
and can only be sold at very low prices, 
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GREAT CENTRAL RAILWAY; DETAILS OF GOODS WAREHOUSE. 
(For Description, see Page 401.) 
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SHOP CLUBS. 

It is, perhaps, difficult to imagine any legislative 
action dealing with industrial problems that would 
not cause some inconvenience and, probably, do 
some wrong. It is therefore necessary with any 
suggested legislation of the kind to examine very 
closely whether the proposed good sufficiently 
counterbalances the harm that may be done. It 
is easy enough to make out, on first blush—and 
the average man seldom goes further—a good case 
for legal interference in a great many of the 
businesses of life. We are all apt to say ‘‘it 
ought not to be allowed”—that the Govern- 
ment should stop this or that wrong, as we fancy 
it, and wax eloquently indignant until, perhaps, 
a judicious friend points out to us that in curing 
one abuse half-a-dozen others would be set 
up in place of it. Persons with cool heads and 
experience of life recognise all this, but in these 
days of youthful professors and universal educa- 
tion, our instructors have very often little ex- 
perience, and anything but cool heads, however 
crammed the latter may be with learning. During 
the period of the late strike, a meeting, chiefly of 
professors, was held at one of our great seats of 
learning, and it was amusing to hear how gentlemen, 
who had never had in their employ, perhaps, 
more than a couple of maids and a boy to 
clean the boots, put themselves forward to in- 
struct the masters of our great industrial estab- 
lishments who are responsible for the welfare 
often of thousands of people. All things needful, 
it would appear, were to be learned from books. 
Young gentlemen who would not, on purely theo- 
retical grounds, pretend to instruct a cobbler in 
the making of a pair of boots, appeared to think 
that the organisation of men is a thing only to be 
found out from treatises and Encyclopeedias. 

The report of the Committee appointed by Sir 
Matthew White Ridley, to inquire into the ques- 
tion of ‘‘shop clubs,” is suggestive of the need of 
examining both sides of every economic problem. 
The Committee consisted of Mr. Jesse CoHins, Mr. 
H. H. Cozens-Hardy, and Mr. W. E. Braybrook, 
who formed a small but highly competent Commit- 
tee of three. Mr. Jesse Collins is, of course, well 
known as an advanced Liberal of the old style. 
Mr. Cozens-Hardy was a prominent Q.C., and thus 
brought a trained legal mind to the investigation ; 
while Mr. Braybook is Registrar of Friendly 
Societies. 

The report is worthy of attention, as if its 
propositions are incorporated in a Bill, and 


2|should it become an Act of Parliament, it will 


create a precedent which will be of some import- 
ance. To ask a workman on coming into the em- 
ployment of a firm to discontinue the membership 
of any other benefit society he may belong to for 
the purpose of joining the shop club, seems a very 
arbitrary proceeding. There is, however, some- 
thing to be said in its favour, as a from the 

land, Chairman 
of the East and West Indian Dock Company, and 
Deputy-Chairman of the India and London Dock 
Joint Committee. It should be explained that 


28] there is a shop club of a very extensive character 


established for the benefit of the workmen under 
the auspices of the dock authorities, and, indeed, it 
was the working of this club that caused the atten- 
tion of the Home Office authorities to be directed 
to the matter. 

The Committee was appointed because com- 
plaint had been made to the Government by cer- 
tain friendly societies that men are compelled by 


employers, as a condition of employment, to join 
shop clubs, and to discontinue their membership 
of other benefit societies. This certainly appears 
an arbitrary proceeding on the part of employers, 
and just one of those cases which an impulsive 
political economist—a most impulsive class, it 
should be remembered—would say ought to be 
stopped ; just how it is to be stopped, is perha 
difficult to see; but this is one of those details 
which enthusiasts consider not to come within 
their department. It has been advocated that 
legislation should be framed on the lines of the 
Truck Act, which makes it illegal for an employer 
to pay wages in kind. In this way no workman 
could be legally dismissed because he refused to 
join the benefit society attached to the works. 
It would be easy to make a law to this effect, 
but the difficulty would arise in carrying it out. 
How would it be possible to determine on what 
grounds any workman might be dismissed? Em- 
ployers would have means of knowing what 
societies those they employed belonged to, or at 
any rate they would know whether or not they 
belonged to one particular society of the nature 
of a shop club. At present no one is obliged 
to employ, or continue in his employment, another 
person against his will, and he may dismiss 
his servant, after due warning, without giving 
any special reason for the act. Supposing, how- 
ever, the law were passed as suggested it would 
be very easy for an employer to find an excuse 
for getting rid of anyone he did not wish to keep 
on his establishment. The real reason might, 
of course, be that the employé had not joined the 
shop club; but there is no legal machinery which 
could make the employer give this as his reason, 
however true it might be. Of course, courts of 
law might decide according to what they considered 
the weight of evidence. But one stands aghast 
at the thought of what this would involve. The 
workman’s output, the excellency of his work, his 
moral character, and generally every consideration 
which could bear upon the desirability of keeping 
him employed, would have to come under review, 
not only absolutely, but comparatively to the other 
men employed in the shops or who might be seek- 
ing employment there. In fact, it is impossible to 
arrive at the true cause why a man may be dis- 
missed or not employed, supposing his employer 
refuses to give information on the subject. The 
Truck Act is not analogous, for the payment of 
wages in kind is adefinite performance about which 
therecan beno doubt. There may be one hundred 
reasons for dismissing a man, each of which would 
be perfectly legal. 

The report in question gives a good dea of in- 
teresting information on the genesis and evolution 
of shop clubs. It divides them into three classes. 
The first is composed of what is commonly known 
as ‘‘slate clubs.” These are established for the 
relief of sickness from year to year, and give no 
prospective benefits. The weekly contributions go 
to meet the current demands. If there is a surplus, 
it is divided among the members at the end of 
the year. The latter fact, doubtless, accounts for 
the very convivial nature of slate clubs, and pos- 
sibly also why they are almost invariably held at 
public houses. The second order of clubs likewise 
give sick pay, but they also keep funds in hand 
for cases of fatal accident, for funeral expenses, 
and for other benefits. By the rules of some 
of these clubs, men on leaving employment, 
either on their own accord or by pA § have no 
further claim upon the club ; other clubs refund a 
portion of the past contributions. The third class 
is composed of clubs of a permanent character, which 
give sick pay, medical attendance, and funeral ex- 
penses in case of death, whilst in some cases there 
is superannuation pay. In some clubs of this class 
a man who retires or is dismissed from the service 
can remain a member, and continue to receive all 
the benefits of the club, or he can elect to receive 
a specified proportion of the contributions he has 
mide. To engineers and engineering contractors 
the shop club is not of so much importance as in 
other industries ; mechanics of various classes, as a 
rule, belong to some of the larger trade societies. 

The following is the account of the origin of the 
shop club in connection with the docks above 
referred to, as given by Mr. Sydney Holland : 


We said to our meh, we are giving i half-pay in 
sickness to which you have not contributed, we must 
therefore insist that on your part you must contribute to 
some friendly society, which will allow you the other 





half. We were thus agents for the friendly societies, 
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We had a list of friendly societies which we considered 
sound. We put a considerable choice upon our list, but 
from time to time we had to strike off, as they were not 
all solvent. This turned our attention to the fact that 
we had better start a really strong friendly society of 
our own. We guaranteed 4 per cent. on the invest- 
ments. Our medical examination was far more severe 
than that of any friendly society. Then all the perma- 
nent staff were compelled to join, and those other than 
the labourers were compelled to secure for themselves 
what no friendly society gives them, an annuity in old age. 
They went on quietly for two years until the friendly 
societies recognised we had started a rival society. The 
made no complaint of compulsion so long as the compul- 
sion was to join them; we heard nothing then of the 
interference with the liberty of men. A man is prevented 
joining any other friendly society, because if a man 
belongs to the Docks Friendly Society, and to another as 
well, and also gets his half-pay, he would be getting 36s. 
a week when ill, and 24s. when he is well. In such cir- 
cumstances it is human nature to indulge in a long con- 
valescence after illness. I should not care how many 
societies giving sick benefits a man may belong to, so 
long as I have not to give him half-pay out of my pocket 
when he is ill. If the men choose to give up the or 
they may belong toas many societies as they please. We 
give the men either half-pay and their club alone, or no 
half-pay, our club, and as many societies as they like. 


Mr. Holland puts the matter very well, and it 
will be seen there is something to say on the other 
side. There were others, also, who spoke for the 
shop clubs, and arguments were brought forward 
showing that, in some respects, it is desirable that 
the employer should have a right of making mem- 
bership of such clubs a condition of employment 
for several reasons. Among others it was stated 
that there would generally be some, who through 
thriftlessness, negligence, or obstinacy, would fail 
to avail themselves of the privilege, and, when all 
do not join, the purpose of preventing vexatious 
casual appeals for assistance, which is a leading 
motive for a shop club, would be defeated. It is, 
moreover, conducive to the stability of the club that 
its risks should be distributed, and that the greatest 
amount of benefit should be obtained at the 
cheapest rate. The friendly societies were repre- 
sented on the inquizy by Messrs. Bunn, Chapman, 
and Stockall. Their only objection to shop clubs 
was their compulsory character, or, as they put it, 
‘*they objected to any employer having the power 
to say that he will only give a man employment on 
condition that he joins a club or society of his own 
firm,” which, of course, is the only reasonable 
ground for objection to be advanced. The ‘‘ three 
witnesses,” as these gentlemen are described in the 
report, were not quite in agreement at first as to 
whether an employer could have the right to insist 
that his men should belong to some provident 
society. Mr. Bunn said he would hesitate to em- 
ploy a man who had not insured against accident 
or sickness, adding a very significant phrase, ‘‘ I 
should do as I liked about employing him.” There 
is no doubt about the wisdom of that course, and 
we suspect it is what every employer will do so long 
as there are employers and employed, in spite of 
any Acts of Parliament that may be passed. Mr. 
Stockall appeared to be in agreement with Mr. 
Bunn, but Mr. Chapman objected, as a matter of 
principle, to an employer requiring that a man 
should belong to a friendly society. : 

A provision contained in the Dock Company’s 
Regulations, and which called forth the investiga- 
tion, provided that ‘‘only persons in the perma- 
nent employ of the Joint Committee (of the dock 
companies) on weekly wages, who are not members 
of any other friendly society, shall be eligible 
to be admitted as members of the society.” 
The object of the rule, we are told, was to prevent 
malingering, and after Mr. Holland’s explana- 
tions, the stipulation appears a very reasonable one. 
Mr. Holland, speaking later on this matter, has 
laid down, as a general principle, that ‘‘in the 
abstract it is bad to compel a man to do anything ;” 
which is in accordance with what we stated in our 
opening paragraphs. Malingering, he thought, ‘‘is 
the real risk.’’ But he was cf opinion that the Legis- 
lature ought to interfere to prevent compulsion when 
it is a condition that upon “eaving employment all 
benefits cease. We would go considerably further 
than Mr. Holland in this matter, and think that, 
unless under very exceptional circumstances, it 
should not be lawful for any friendly society or trade 
union to confiscate a man’s share or interest in the 
society upon his ceasing to be a member, subject, of 
course, to such reasonable deductions as might be 
necessary for preventing the disintegration of the 
society. That, of course, is a measure which would 
be fought tooth and nail by union leaders. 

The Committee concluded that men are some- 





times compelled by employers to join i clubs 


and discontinue their membership of other benefit 
societies, but they had not sufficient evidence to 
say to what extent these practices exist. They did 
not think that any widespread grievance had been 
proved, nor that the men had been coerced or their 
independence interfered with, but rather that 
shop clubs have for their object the benefit of 
the workmen. The Committee had some diffi- 
culty in deciding whether interference was 
called for on the part of the Legislature, but their 
labours were lightened, as they say, by concessions 
that were made by the representatives of both sides 
of the question. The three representatives of the 
friendly society only asked that it should be made 
unlawful for an employer to insist that workmen 
should belong to any particular shop club; whilst 
Mr. Holland thinks that it would be enough if an 
employer were prevented from imposing as a con- 
dition of employment that workmen shall belong to 
a shop club, in which the benefits of the club 
cease on the man leaving the employment. In 
some other respects, too, he would have these estab- 
lishments come up to a certain standard. The 
Committee suggests the following four requirements 
which a shop club should fulfil before membership 
should be made compulsory by the employer : 

(a) That it should be registered under the 
Friendly Societies’ Act. 

(b) That it should be of a permanent character. 

(c) That it should afford to the workman benefits 
of a substantial kind at the cost of the employer 
in addition to those provided by the contributions 
of the workmen. 

(d) That the conditions of insurance, taken as a 
whole, should be satisfactory and calculated to be 
beneficial to the workmen. 

Unless the above conditions (which we have 
given in brief) are fullfilled, the Committee recom- 
mend that compulsory membership should be pro- 
hibited. 

Finally the conclusion is arrived at by the Com- 
mittee that Parliament may properly interfere 
by a that it shall not be lawful for any 
employer to make it a condition of employment 
that any workman shall join a shop club unless it 
is registered under the Societies Act and is certified 
by the Registrar of Friendly Societies to be one to 
which that provision should not apply; or where 
the shop club is established in conformity with a 
private or local Act of Parliament. It is also 
recommended that no employer shall make it a 
condition of employment that his workmen shall 
leave any friendly society, or not become a member 
of any other society. The last-named provision, 
if carried into effect by Parliament, would upset 
the existing shop club, unless indeed the outside 
friendly societies came to their rescue. It is only 
by insisting that a man shall not belong to enough 
clubs or societies to enable him to get bigger 
sick pay than his usual wages, that malingering 
can be prevented. It is perfectly true that the 
— of societies take precautions against this 
evil, and we see no reason why shop clubs, which 
are partly supported by the money of employers, 
should be put in a worse position in this respect. 
The Committee appears to have taken a great deal 
of trouble to be impartial in this matter, and their 
failure in the last-named respect only shows how 
difficult it is, as Mr. Holland says, ‘‘to compel a 
man to do anything.” 

The report of the Committee has been very 
unfavourably received in some quarters. It is not 
necessary to point out to the majority of our 
readers that shop clubs are in opposition to trade 
union interests, in sofar that they provide ‘‘benefit” 
for workmen without insisting upon those rules 
and regulations which are the delight of the more 
aggressive class of labour organisers and their fol- 
lowers, the latter, be it noted, but a small minority 
of workmen, and that by no means the most re- 
putable. For our own part, it seems to us that, 
whatever objections there may be to shop clubs, 
they are far more than compensated for by the 
good they have done, and it would be better for 
the Legislature to let them alone. 





AFFAIRS IN CHINA. 

Arratrs in China for some time have been in 
such a confused and uncertain state that it has been 
very difficult for the average man to follow them, 
far less to understand the forces which were at 
work. Although the Blue-Book which has been 
published about China does not contain much that 





is new, it gives a comprehensive view of all that 
has occurred and proves very distinctly that not- 
withstanding all the criticism which has been 
offered, the representatives of the British Govern- 
ment have been able to secure for British subjects 
a fair share of all the privileges and concessions 
which have fallen to foreigners. The Blue-Book 
contains nearly 500 despatches and telegrams, 
covering a period of about a year and bringing 
down the controversy to the 3rd of last month. 
The reading of the contents of the book should 
enable the public to appreciate more thoroughly 
the difficulty of carrying on negotiations with 
China, and of arriving at an understanding with 
Russia as to the policy to be pursued. We always 
find men who think they could manage things 
better than they are managed by other people, 
but who require to have some of the conceit taken 
out of them by being brought face to face with 
some important problems. On the whole we 
feel that the British public have little to com- 
plain of in the manner in which Lord Salisbury 
and Sir Claude MacDonald have looked after 
our interests in the Far East. At the same 
time, it must be admitted that they and the public 
generally owe much to the enterprise and _ intelli- 
gence of the Press, which in many cases, has sup- 
plied information or indicated probabilities which 
have enabled a more definite policy to be pursued. 
This is notably the case with the information sup- 
plied by the special correspondent of The Times 
in Pekin, who not only sent early and accurate 
information on matters of fact, but also shrewd 
and penetrating judgments which had a great effect, 
not only in educating public opinion, but also in 
influencing the action of the Government. 

The previous correspondence with regard to 
China which had been published brought down 
the story to the eve of the British acquisition of 
Wei-hai-wei, and the proceedings connected with 
that transaction served to confirm the opinion 
which we expressed more than two years ago that 
Russia had, either by written agreement or un- 
written understanding, obtained practical control 
of Manchuria. All reasonable British statesmen 
were willing to concede to Russia the possession of 
a Pacific port which would be free from ice all the 
year round, because they recognised such as the 
legitimate aspiration of any Power which had such 
an extensive territory as Russia which was practically 
shut off from sea communication. The construc- 
tion of the Trans-Siberian Railway and the events 
which occurred after the termination of the war be- 
tween Japan and China hastened developments and 
made Russia more anxious to extend her influence 
and control. The British Government, in order to 
arrive at an understanding with regard to the future 
policy to be pursued, had offered to join her in 
a self-denying ordinance under which neither 
Power would possess a naval base commanding the 
mouth of the Gulf of Pe-chi-li, and the approaches 
to Pekin, and Russia had declined. Her seizure of 
Port Arthur and Ta-lien-wan not only gave her pos- 
session of a commercial port which was open all the 
year round, but also a fortified position which prac- 
tically commanded the way to Pekin and thus in a 
sense dominated China. The British representa- 
tive thereupon gave the Tsung-li-Yamen to under- 
stand that we must have such an arrangement as 
would help to restore the balance of power in the 
Gulf of Pe-chi-li, and that we were determined not 
to allow the predominance of any Power in the 
north. We did that, not because we wished any 
territorial aggrandisement, but because we believed 
that, in such an arrangement, lay China’s own best 
hope of safety and protection. After considerable 
negotiation, and not without an outbreak of angry 
remonstrances from certain members of the Tsung- 
li-Yamen, the lease of Wei-hai-wei was granted 
and the matter brought to a successful termination. 
Opinions still differ as to the value of Wei-hai-wel 
from a British point of view ; but although it may 
be admitted that the Russians have the best of the 
bargain, still it must be felt that the negotiation 
reflected great credit on the tact and skill of the 
British Minister at Pekin. If we had insisted on 
Russia giving up Port Arthur, it would probably 
have meant war with Russia; a game which cer- 
tainly was not worth the candle. 

Probably the most interesting part of the Blue- 
Book is that which refers to the struggle for rail- 
way and other concessions, and which cannot have 
raised Chinese opinion regarding the morality and 
unselfishness of Western civilisation. A technical 
journal is not the place for the discussion, either 
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on individual or national ethics; we must, for the 
most part, confine ourselves to statements of 
facts. People of different nationalities have for 
some time been very busy covering the map of 
China with a network of railways. Some of 
these, no doubt, will never get beyond the stage 
of prospects ; others will, in course of time, be 
carried out, although probably not so rapidly as 
their promoters imagine. Such schemes must 
be considered both from a financial and a political 
point of view. The direct financial aspect appeals 
to capitalists and engineers as well as to the manu- 
facturers of all the appliances required. A great 
boom might be caused for a comparatively short 
time, but unless the new lines and other conces- 
sions were under proper control they might be 
used to divert rather than to extend British trade, 
or differential rates might be imposed which would 
handicap our trade in the inland markets of China. 
If there are to be special spheres of influence in 
China the Yangtsze Valley has always been looked 
upon as that which should specially belong to 
Britain. But as we have more than once pointed 
out, the engineer may circumvent the plans of the 
statesmen, and the fact that a railway proposed to 
be constructed between Pekin and Hankau in the 
heart of the Yangtsze Valley was viewed by Sir 
Claude MacDonald with not unnatural suspicion, 
when he found that the Belgian Syndicate which 
had obtained the concession was in reality being 
financed by France and Russia. That line is to be 
connected with the Russian lines in the north, and 
if it were under the control of Russia that Power 
would be able to pour any number of troops into 
the Yangtsze Valley in a very short time, and this, 
coupled with her possession of Port Arthur, would 
practically give her control of the most important 
part of China. 

Sir Claude MacDonald interviewed the Tsung- 
li- Yamen on the subject, and explained to 
them the true character of the agreement as to 
the Pekin-Hankau Railway, which they were 
negotiating with the Belgians, who were acting 
as the cat’s-paw of the French and Russians. 
The story of these negotiations shows our old 
friend Li Hung Chang in a very unpleasant light, 
and proves that for a considerable time past he 
has been no friend of Britain. It was clear that 
he was the only member of the Tsung-li-Yamen 
who really understood the bargain which had been 
made, and when the others heard what Sir Claude 
MacDonald had to say on the subject they declared 
that they would not ratify it, if on examination 
they found his statements to be correct, and they 
promised to discuss the document with him when 
it reached Pekin. This promise they broke, and 
when they were charged with breach of faith, they 
protested vigorously against the charge and were 
profuse in their expressions of friendship to Eng- 
land. The British representative made it quite 
clear that he was not going to be content with mere 
words, and insisted that they must show their good- 
will by granting to British syndicates the right to 
build all the lines applied for. Some hesitation 
being shown in acceding to this request, Sir Claude 
MacDonald informed the Chinese authorities that 
he had received ‘instructions of the gravest 
character,” and as it was known that the British 
Fleet was concentrated in the Gulf of Pe-chi-li 
they had a good idea what form the argument would 
take next. The consequence was Li Hung Chang 
was dismissed and all the concessions were granted. 
We need not, meantime, enter into the enumeration 
of those concessions; it will be time enough to con- 
sider them when they have come nearer the prac- 
tical stage. In summing up the concessions 
granted to this country, and comparing them with 
what other nations had obtained, Sir Claude Mac- 
Donald, in a letter to Lord Charles Beresford, 
said ; “We do not seem to have come out second 
best. Not a single bond-fide or approximately 
practical scheme which has been brought to this 
Legation has failed to be put through. Every single 
bond-fide complaint from the Treaty ports has been 
looked into and settled,” a statement which proves 
that much of the criticism which has been offered 
was undeserved. 

We need not enter into the details of the diffi. 
culty with Russia over the Northern Railway. It 
Seems to arise in great part from the excess of zeal 
of the local representatives, and if we are to judge 
from the statements of Mr. Brodrick in the House 
di aommons, we may assume that it and similar 
a — are ina fair way for settlement. Such 

atters, as well as the general policy to be pursued, 





should be arranged between the European Govern- 
ments concerned through their Foreign Offices, and 
not be left to the zeal and ambition of the repre- 
sentatives in China, who too often look at the 
matters in a very one-sided manner. It is too bad 
to make China the victim for the antagonisms of 
European Powers, and we have no right to expect 
proper treatment from the Chinese, unless we show 
that we are anxious to deal with them in an open 
and straightforward manner, and that our efforts 
are not purely selfish but are also in the best 
interests of China. 





THE POSITION OF TIN. 

THE abnormal conditions which have of late 
marked the position of copper have made them- 
selves felt also in relation to tin. That is to say, 
the mining of this metal was allowed to fall off 
because of a relatively low range of quotations 
and profits, while consumption increased slowly, 
but very steadily, until the world awoke to 
the small available supplies, and the speculators 
came in and played with prices. In 1896 tin fell 
to 561. per ton, being lower than in any previous 
year since 1878. In February last it was run 
up to 114l., and though this was not maintained, 
the price at the time of writing is almost double 
that of three years ago. Tin is subject to more 
violent fluctuations even than copper; but, 
while one is chary of prophesying, there is 
every likelihood of the price being kept up for 
some time, not, perhaps, at the present level, but 
to what the consumer must regard as a very fancy 
figure, especially as compared with that which 
prevailed down to the awakening. Thanks mainly 
to the spread of the tinplate industry in the United 
States, the consumption has of late made a sharp 
spurt, and with the neglect of stanniferous deposits 
in various quarters of the globe, as a result of the 
deterrent conditions referred to, the immediate 
outlook does not tell for any considerable accession 
of supplies to readjust the balance. For though 
high prices must inevitably lead immediately to an 
increase of production, it is by no means certain 
that the mines at this moment at the producing 
stage, are themselves capable of the great en- 
largement of output necessary to retrieve the 
situation, and the development of the deposits 
in other parts is a matter which must take some 
time to accomplish. While the consumption, 
as we have stated, has increased, production 
has fallen off in the last few years. The world’s 
actual output is not available, but the annual ship- 
ments from the several countries of origin corre- 
spond approximately with the production, and may 
be accepted as its virtual equivalent. On this basis, 
and taking the estimates of Messrs. Ricard and 
Freiwald, we get an aggregate production for 1898 
of 72,595 tons, compared with 73,566 tons for the 
preceding twelve months, 79,638 for 1896, 80,249 
tons for 1895, and 78,679 tons for 1894. These 
totals include the supplies which go direct into 
consumption and which are left out of count in 
gauging the statistical position. Excluding them, 
therefore, we find that the statistical total of last 
year was 61,444 tons, against 59,900 tons for 1897, 
63,777 tons for 1896, 64,101 tons for 1895, and 
61,954 tons for 1894 ; being an increase of 1500 
tons last year on its predecessor and a decrease 
on each of the three previous years. The key 
of the situation is supplied by the deliveries 
included in the statistics. These, in 1898, reached 
71,465 tons, which compares with 62,990 tons a 
year before, 61,387 tons in 1896, 59,529 tons in 
1895, and 53,261 tons in 1894. In other words, 
there has been an excess of deliveries over supplies 
in the past two years, amounting to 3090 tons 
in 1897 and to as much as 10,021 tons in 1898. 
In previous years the situation was reversed, 
so that serious inroads have begun to be made in 
stocks, and it needs no very great degree of 
perspicacity to recognise that, if consumption goes 
up at the present ratio, and production continues 
on a restricted scale, the prospect for reasonably 
low prices must fade further and further away. 
America, as we have hinted, is responsible for the 
greater part of the enlarged consumption, its takings 
last year having been 29,100 tons, compared with 
only 16,000 tons four years earlier ; but the Conti- 
nent also is importing larger quantities, and these 
two between them much more than offset the 
smaller takings of London. 

While the outlook is far enough from being 
bright, it is not altogether unrelieved. Naturally, 


the high prices have stimulated the production of tin, 
while, at the same time, they have restrained users 
of the metal from purchasing much ahead of ascer- 
tained requirements. Increased shipments have, 
as yet, scarcely had time to manifest themselves, 
but this current month is expected to see a larger 
quantity exported from the Straits, whence the 
bulk of present supplies are derived. Already the 
statistical position has begun to mend. At the end 
of last year the visible supply was only 19,078 tons, 
whereas at the end of February it was 20,149 tons. 
Compared with February of last year, when 28,525 
tons were in sight, and with February, 1897, when 
32,442 tons were available, there is plenty of 
ground yet to be made up; but, at least, we 
have turned the corner, and this fact has helped 
to steady the market, and to render it less 
susceptible to those wild fluctuations which may 
be profitable enough to the more lucky specu- 
lators, but which are certainly not beneficial to the 
consumer of tin. One of the great factors in the 
situation is the requirements of the United States, 
but we may take it that, with the prospect of a fall 
rather than a further rise in the near future, that 
country will be no more anxious than Europe to 
purchase at present more than it actually wants to 
fulfil orders. And, as with copper, no very con- 
siderable augmentation of production is required 
to readjust the balance, especially when accom- 
panied by a curtailment of takings. While, there- 
fore, it must be some time before the full benefit 
of the existing range of quotations becomes appa- 
rent in greatly enhanced supplies (which will 

robably mean eventually a fall in prices to a 
ower level than that reached in 1896), we 
are beginning already to receive some portion 
of it, and the decline in price should continue 
month by month pari passw with the improvement 
in supplies. There is no question, of course, as to 
the possibility of providing more tin. The Straits 
contributed over 44,000 tons to last year’s aggre- 
gate. The alluvial mines of Perak, of Banca, and 
of Billiton are already showing how much better 
they can do under the stimulus of an extra profit 
of 401. or so per ton. ‘‘ Black sand,” as yet un- 
touched, exists in vast quantities in all three of 
these places, and in Sumatra and numerous others 
of the islands to the north of the Australian Con- 
tinent ; and when these become thinned, which 
will not be yet, there are still the lodes, which 
contain the metal in inexhaustible quantities. 
The stanniferous belt to which the Perak allu- 
vials are traceable, stretches across the granitic 
backbone of the whole Malay Peninsula into 
Burma, where tin is worked for spasmodically in 
the Mergui district. Australia is another possible 
source of considerable annual supplies. @ ex- 
ports from that Continent last year were only 
about 2390 tons, but tin-mining enterprise has 
been overshadowed there by the glamour of gold 
and by the greater profits offered by that metal 
when tin fetches no more than 601. or thereabouts. 
Tasmania has its ‘‘ mountain of tin” in Mount 
Bischoff, which is one of the biggest single pro- 
ducers in the world; but it is matter for keen 
regret to the good colonial that the lode formations 
of the island have received practically no attention 
as yet, and that nothing like full development has 
been reached evenof the ‘‘stream tin” districts of the 
George’s, Forth, Wilmot, North Pickman, and other 
rivers. New South Wales claims the possession of 
stanniferous deposits extending over 5,500,000 
acres, very little of which has hitherto been more 
than scratched. Queensland also is rich in the 
metal, and when prices were higher, used itself to 
produce about 4000 tons in a year. 

Production has this year been stimulated in 
Cornwall, where new mines are being opened and 
the older ones worked for all they are worth ; and 
another country capable of yielding a large quan- 
tity is Mexico. So that there can be no danger 
of a failure in the world’s supplies. The only thing 
for consumers to do is to continue buying sparingly 
pending the improvement of the statistical | ee 
tion, by which in the main prices are regulated. 








OLD AGE PENSIONS. 

On Wednesday, March 22nd, the Old Age 
Pensions Bill was read a second time in the House 
of Commons by Mr. Holland. In view of the 
effect which it must have, either sooner or later, 
on the public purse, its provisions are of more than 
passing interest. Stripping it of technicalities, we 





find that the object of the proposed Bill is to 





422 


ENGINEERING. 





[Marcu 31, 1890. 














provide that a person who from the age of 25 years 
has insured against sickness and funeral expenses, 
shall be entitled to receive from the County Council 
of his district a pension of 5s. a week on reaching 
the age of 65 years. Special provisions are 
inserted to meet the case of persons above the age 
of 21 at the date of the Bill coming into operation. 
Disqualification attaches to Poor Law relief and 
imprisonment, with discretionary power in the 
hands of the County Council to relax the condi- 
tions under certain circumstances. Pensions are 
not to be paid to any person with an income of over 
401. a year, or to persons receiving a salary of over 
5s.a week. The Bill also provides that the pension 
of a man who dies shall be continued to his widow. 
By clause 12 the fund for supplying pensions shall 
as to two-thirds thereof be provided by Parliament 
and not more than one-third out of the county 
rates. To this Billa number of objections were 
offered. For instance, it was urged that the pay- 
ment of pensions to persons in regular employ- 
ment would tend to depreciate the rate of wages. 
Again, it was argued that it would be unjust to 
confine the benefits of the Act to those persons 
whose thrift took the form of insurance against 
sickness and funeral expenses. In answer to this 
Mr. Holland expressed the view that some criterion 
was necessary, and that the test of insurance was 
the most satisfactory. 

In order to understand the true import of a Bill 
of which the above is a mere outline, it is neces- 
sary to consider some of the difliculties with which 
legislation of this kind is ever fraught. That some 
steps should be taken to provide for those whose 
advancing years render them incapable of earning 
a competence, no one can doubt. With a rapidly 
increasing population, the struggle for life becomes 
more and more keen. The aged, often through no 
fault of their own, are deprived of those means of 
sustenance which ina less densely populated country 
might still be open to them. It is therefore expe- 
dient that the young and strong should provide for 
those whose places they are filling, either directly 
by affording them the shelter of their homes, or 
indirectly through the medium of taxation. Granted 
that old age pensions are desirable, the question 
arises whether they should be universal, or if not, 
in what way their bestowal should be limited. 
According to an estimate made some years ago, an 
annual sum of 34,000,0001. would be required to 
provide for a payment of 5s. a week to everyone 
over the age of 65. The collection of this vast sum 
of money would involve further taxation, but it has 
been maintained, and with some show of reason, 
by those who are in favour of a universal pension 
system, that the increased income tax would 
amount to nothing more than the payment 
of an insurance premium. To the poor man 


the weekly allowance in his declining years 
would prove an unmixed blessing, and in 
any case, if it involved an increase of the 


income-tax, money drawn from the private pocket 
would eventually be reimbursed, either to the tax- 
payer or his widow. But the matter is by no means 
resolved into a mere question of expense. Were 
the system universal, thrift and extravagance would 
be equally rewarded. The drunkard who managed 
to drag out his existence until his sixty-fifth year, 
would reap the same benefit from the State as the 
man who had toiled in the heat of the day, and 
possibly reared a large family, without ever flying 
to the rates for assistance. Again, let us suppose 
that there are two men, one of whom has an income 
of 401. a year from Consols, and another who has 
not a penny in the bank, but is industrious and re- 
ceives 5s. ld. a week in wages. Under the pro- 
visions of the Bill as it stands at present, the latter 
would be entitled to no pension, whereas the man 
who had an income from the Bank could claim his 
pension, It is the contention of the present 
Government that legislation must be framed so as 
to encourage thrift in some form or other, whether 
by extending the Act only to those who have in- 
sured against sickness, or in some other way. 
Assuming then that a universal pension system is 
impracticable, we have next to consider the most 
convenient method by which the deserving section 
of the aged poor is to be ascertained. Under Dr. 
Hunter’s scheme, which was promulgated some 
years ago, if any young man under 25 placed a sum 
of 51. in the Savings Bank and contributed 20s. a 
year up to the age of 65, it was proposed that the 
Government should give him certain advantages in 
addition to a pension in his old age. This scheme, 


however, met with small sympathy, mainly upon 





the ground that it involved the payment of 
a regular premium, which through misfortune or 
carelessness might often remain unpaid. In addi- 
tion to that, the Bill could not have come into 
operation until about forty years had elapsed, as 
there was no provision for any one who had not 
insured for about that period. It is interesting to 
observe that in the course of his address on the 
present Bill Mr. Chamberlain expressly stated that 
the Government could not give their sanction to 
any scheme involving the payment of a premium. 

It would indeed be difficult to frame a scheme 
which would meet the needs and satisfy the wants 
of all the helpless and destitute. Amongst others 
the following classes of the poorer population must 
be provided for: (a) The infirm poor who require 
indoor treatment of a special character ; (b) Persons 
who have no friends, and who would find 5s. insuf- 
ficient for their livelihood ; (c) Persons who do not 
deserve any better treatment than the Poor Law 
relief, i.e., those who by their own criminal mis- 
conduct are reduced to a condition of poverty. 
From whatever point of view we regard the matter 
it is clear that any system of pensions to be entirely 
satisfactory must be supplemented by some change 
in the administration of the Poor Law. The neces- 
sity of dealing with the matter by sections is appa- 
rent toall. The public purse is already called upon 
to provide pensions for civil servants, police muni- 
cipal officers, and school teachers. In each of these 
cases the cost was capable of being accurately 
gauged before any scheme of superannuation was 
put into operation ; but if it was decided to pension 
a class consisting of ‘‘ all the thrifty poor over the 
age of 65,” it would be beyond the power of any 
actuary, however skilful, to form an approximate 
estimate of the necessary expenditure. 

In stating that the Government had decided to 
refer the Bill to a Select Committee after Easter, 
Mr. Chamberlain pointed out that with some altera- 
tions it might be made to embody the principles 
above referred to. No universal system of old-age 
pensions may be expected. No scheme which will 
require the regular payment of an insurance pre- 
mium can be entertained. The fundamental prin- 
ciple of the Bill must be to provide for those who, 
through no fault of their own, have fallen upon 
evil days in their declining years. It is pleasing to 
observe that the Leader of the Opposition is favour- 
ably disposed towards the Bill. ‘‘If,” said he, 
‘*this question is to be dealt with on the principle 
of general consideration and co-operation, and a 
desire to take it out of the slough of party conten- 
tion, we shall have the greatest pleasure in joining 
him (the mover of the Bill) in the attempt.” 








THE MUSEUMS AT SOUTH 
KENSINGTON. 

THE museums at South Kensington are so awk- 
wardly situated with respect to the London business 
and professional centres, that it is questionable if 
the treasures contained therein attract anything 
like the attention they deserve from visitors to the 
Metropolis. The portion of most interest to 
mechanics is naturally that devoted to machinery 
models and inventions, but the Indian Section is 
also worthy of attention, as showing both the 
capabilities and limitations of the Indian handi- 
craftsman. To the educated eye of an engineer, 
it is something of a shock to see in the same 
piece of woodwork, mitre joints gaping anything 
from } in. to } in., combined with the most beau- 
tiful and elaborate carving. The metalwork shows 
the same remarkable contrast. A bowl or plaque, 
covered with exquisite designs in hammer work, 
will appear painfully out of the round, the error 
being such as would not be tolerated for one 
moment in European work, in which truth is the 
characteristic note. A philosopher might draw an 
interesting moral from a comparison of the two 
schools of handicraft—the Eastern and the Occi- 
dental—and it certainly is not a little remarkable 
to find the special vice generally credited to the 
Oriental, repeated in his most elaborate produc- 
tions. 

Hard by the Indian Galleries at South Kensing- 
ton are those of the Machinery and Models De- 
partment, and here can be found specimens of 
workmanship the very antithesis of Eastern Art. 
It would, indeed, be difficult to find better samples 
of the best quality of English workmanship 
than the series of models constructed by the 
Coates Brothers for the Museum authorities. 
The historical collection is, however, the portion of 





the exhibits to which the greatest interest attaches, 
Thus, amongst the specimens of cotton-spinning 
machinery is shown Arkwright’s original carding 
machine, his original drawing frame, and both his 
first and his improved spinning machines. The 
worm-eaten wood and rust-eaten metal work of 
these machines makes a poor show beside the hand- 
some machines of modern make near by, but the 
essentials of the latter are to be found in their 
humble progenitors. In fact, to one unacquainted 
with textile processes, the general method of proce- 
dure is more easily grasped from these primitive 
machines than from their up-to-date successors, 
where the mere multiplication of parts in itself goes 
far to confuse and bewilder the observer. 

Another very fine historical collection is that 
relating to the early history of the steam engine, 
several of the exhibits having been made by James 
Watt himself. The various stages in the growth of 
the Cornish pumping engines are well illustrated. 
Savary’s engine is represented by a drawing, whilst 
the state of the art of steam engine making at 
the date of James Watt’s invention is shown by a 
fine working model ofa Newcomen engine. Watt’s 
original experimental model in which he tested 
his invention of the separate condenser forms 
another exhibit, whilst there are several models of 
complete pumping engines made shortly after the 
adoption of his improvements. Other models of in- 
terest relate to the various devices schemed by Watt 
and Murdoch to obtain rotary from reciprocating 
motion, without employing a crank, the latter having 
been patented by a rival firm, the idea having, it 
is believed, been obtained from Watt himself, in- 
directly, through one of his workmen, In the end 
Murdoch’s Sun and Planet motion was the device 
adopted, and a complete engine thus fitted, which 
was built in 1788, and continued in use down to 
1858, forms one of the most striking exhibits in 
the section. Trevithick’s work is represented in the 
Museum by a high-pressure engine, built in 1811, 
and which continued in use up till 1879, and bya 
model and drawings of his first locomotive, ‘‘ Puffing 
Billy.” William Hedley’s engine occupies a deser- 
vedly honoured position in the gallery as the first 
successful locomotive to run with a smooth wheel 
on a smooth rail, and near it stands the famous 
‘* Rocket,” or at least as much of it as repeated and 
not always judicious alterations have left. Modern 
work is represented amongst these locomotives by 
a number of fine models, many of which are 
arranged so that they can be worked by com- 
pressed air. 

The Museum contains also an excellent collection 
of machine tools, but these are almost all of modern 
design. The two inventions on which most of 
these tools depend for their efficiency are without 
doubt Maudslay’s invention of the slide-rest, 
and Whitworth’s invention of a means of prepar- 
ing true plane surfaces. These two conceptions 
are embodied either directly or indirectly in prac- 
tically every machine tool made. 

Perhaps the most remarkable feature of the 
exhibits as a whole is the evidence they afford as 
to the remarkable rapidity with which the forms 
of machine parts reached practical finality. 
Engines built 50 or 60 years ago contains details 
which do not differ substantially from those com- 
monly used now. The general introduction of 
the milling machine appears to have had less effect 
in this direction than might have been anticipated. 
In the oldest engines shown there are, it is true, 
many examples of crude design. Thus the Boulton 
and Watt rotary engine above mentioned has a 
bent connecting-rod. Similarly, in the earliest 
engines square nuts were used in place of hexa- 
gonal; but these crudities certainly disappeared 
with remarkable rapidity in the following half- 
century. The slide-rest, introduced in 1794, had 
doubtless much to do with the hastening of this 
evolution. , 

In other cases good ideas were experimented 
with, but owing to imperfections in details were 
abandoned, to be improved and revived many years 
later. Thus, the model of the engines of the 
Great Eastern, which was, it will be remem- 
bered, launched in 1858, shows the reversing geat 
arranged so that it could be operated by means of 
a direct-acting steam cylinder. With the impor- 
tant addition of an hydraulic brake, this — has 
come into much favour of late years, and may In 
the end completely oust the steam-driven worm- 
reversing gear so long the standard practice. A 
still more striking instance of the same kind of 
thing is afforded by the history of breechloading 
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firearms. Invented early in the fourteenth century, 
the difficulty of preventing the escape of gas at the 
breech joint deferred the general adoption of 
the type for centuries. The invention of the 
metal-ended cartridge containing its own means 
of ignition, however, completely solved the problem, 
and within a comparatively few years a state of what 
promises to be something approaching finality has 
been reached in the matter of breech action designs. 
Of course modifications of detail will be made, but 
no strikingly novel departure is to be expected. 
It is curious to nots how largely the art of 
slaughtering one’s fellow-mar has contributed to 
the progress of mechanics. Iron itself was probably 
first used for weapons, whilst the large demand for 
guns of one pattern led to the introduction of the 
interchangeable system of manufacture, which has 
done so much to cheapen work in every direction. 
Moreover, in no department of industry is finer or 
more accurate work turned out than in the making 
of heavy ordnance and its accessories. The re- 
action of this demand for exactitude on the general 
trade has been most beneficial. The Exhibition 
contains numerous specimens of firearms, ranging 
from a flint-lock shot gun to various specimens of 
modern magazine rifle. The most interesting ex- 
hibit, from an historical point of view, in this col- 
lection is, however, the original Maxim automatic 
un. 

: The progress of marine architecture is shown by 
numerous models, many being of great excellence, 
whilst other important industries, equally well 
represented, are those of metallurgy and mining. 
The chemical trade has also its exhibits, which in- 
clude models of works, sulphuric acid chambers, 
and the like. 








NOTES. 
THe Hisstnc oF THE ELEcTric ARC. 

At the last meeting of the Institution of Electric 
Engineers a paper was read by Mrs. Ayrton des- 
cribing experiments on that curious phenomenon, 
“The Hissing of the Electric Are.” It is not 
unfrequently asserted that only short arcs hiss, 
but Mrs. Ayrton has shown that under suitable 
conditions arcs of any length may be made so to do. 
A remarkable drop in the potential between the 
lamp terminals always accompanies the hissing, and 
this potential afterwards remains constant whilst 
the current may be varied through wide limits. As 
to the cause of the hissing Mrs. Aryton attributes it 
to the spreading of the are crater over the sides of 
the positive carbon. So long as the crater is con- 
fined to the end of the carbon hissing does not 
occur, but as the current is increased this crater 
spreads, finally overlapping the carbon sides. The 
potential then drops and hissing takes place. <A 
thoroughly enclosed arc cannot, however, be made to 
hiss, as the phenomenon seems to be dependent on 
direct contact between the air and the crater. This 
was shown by a series of experiments in which a 
hollow positive carbon was employed. Air was 
blown through this and thus came in direct contact 
with the crater and with this arrangement arcs of 
any length could be made to hiss. When oxygen 
was substituted for air the same phenomenon was 
witnessed, but nitrogen and CO, proved ineffective. 
Hydrogen, on the other hand, had a similar action 
to air, but the accompanying drop of potential was 
but 6} volts in place of ten. Whilst this was the 
case with an open arc, hydrogen proved as innoc- 
cuous as nitrogen when the arc was enclosed. 
The peculiar action of this gas is still being in- 
vestigated. From Mrs. Ayrton’s researches it 
would seem that the fluted carbons commonly 
employed in lighthouses should be peculiarly 
liable to hiss, as the air then gets easy access to 
the crater. This, as a matter of fact, is the case, 
but the noise caused seems to be the main objec- 
tion to their use, as they burn steadily enough. 
Moreover, the very features which give the 
air access to the glowing crater, are equally effec- 
tive in letting the light pass out, whilst with the 
common type of carbon much light is stopped by 
the crater walls. 


THe Devetopment or K1ao-Cuov. 

The Germans have not hitherto been distin- 
guished for their success as colonists, but they 
ge determined to use every effort to make their 
ooting in China secure, and to spare no pains or 


expense in the development of Kiao-Chou. From 
an official — which was recently presented to 
ichstag, we learn what is being done 


the German 





for the economic development of the port, which 
the authorities declare should become, above all, a 
commercial colony and a rallying point tor German 
merchants in the Far East. In order to facilitate 
trade between German territory and the Chinese 
hinterland, the offices of the Chinese Customs have 
been established on German territory near the 
quay. By this arrangement traders are saved the 
loss of time and money which would result from a 
second unpacking of their goods on their entry into 
China. The Customs duties have been fixed ac- 
cording to the tariff in force in the treaty ports. 
In order to prevent the smuggling of opium, and 
to regulate its sale, a limited number of opium 
dealers have been permitted to establish themselves 
on German territory, but only under strict police 


regulations, and by payment of a very heavy | P 


ly their trade. This tax 
is levied by the Chinese Customs at the expense of 
the German authorities. Special concessions must 
be obtained for the founding of a commercial or 
industrial enterprise, or the — of a com- 
mercial monopoly. German law will be in force in 
the colony, to be modified according to Chinese 
laws when applicable to Chinese persons. Cor- 
poral punishment may be inflicted, but not on 
women, and all the more cruel forms of Chinese 


tax, are they allowed to 


punishments have been abolished. The German | ¢ 


Government undertakes the construction of the 
harbour itself, but machinery and storehouses are 
left to private enterprise. The harbour will be 
constructed in the Bay of Kiao-Chou, and a mole 
built from the Island of Women to the mainland. 
The plan of a town to be built in Tésintan Bay has 
been laid out, and it is expected to become a health 
resort for Europeans from the southern ports. It 
is to be furnished with a promenade, a hotel, and 
the other conveniences of European civilisation. 
It will thus enter into competition with Chefoo not 
only from a commercial point of view, but also as a 
holiday resort. In his last report the British 
Consul at Chefoo states that there is no denying 
that Kiao-Chou Bay is naturally better situated 
than Chefoo as a distributing centre for foreign 
goods, and when the Germans took possession of 
Kiao-Chou, the question how its opening to foreign 
trade would affect the prosperity of Chefoo was 
much discussed. It was thought that Shantung 
had not a volume of trade sufficient to maintain 
two treaty ports in full activity, and it was assumed 
and argued that business would forthwith transfer 
itself to the new port, and that gradual decadence, 
or more probably rapid ruin, impended over 
Chefoo. A little consideration showed, however, 
that notwithstanding the special efforts of the 
Germans, their pessimistic views were not likely to 
be justified, at least in the near future, for trade 
and commerce does not change its course very 
rapidly. British merchants, however, must not 
shut their eyes to the competition which they will 


have with the Germans, and it will be very inter- |}, 


esting to observe how things work out, and note 
whether the superior geographical position of the 
German settlement will be more than sufficient to 
counterbalance the energy and resource which have 
hitherto enabled the British to take the first place 
in all the ports of China. 








AMERICAN LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Srr,—There has been not a little interest aroused here 
over the order given by the Midland Railway to the 
Baldwin and Schenectady people. The point of interest 
to me personally is whether or not the engines are simply 
replicas of the Midland standards, or are American 
engines cut down to suit the English loading gauge and 
side clearance. However that may I guess these 
engines will a good account of themselves. 

he English standard of excellence in the matter of 
workmanship and material is a high one ; and by work- 
manship I mean something more than that superficial 
finish which caters to the common eye rather than to that 
of the engineer; and this thoroughness extends to 
hidden parts with that conscientiousness that is always 
characteristic of the true workman, it being repugnant to 
the nature of such a one to “‘let a thing go” just use 
it is out of sight. As to your material, it needs not to 
sing its praises here. This being thus, you are apt to be 
keen censors of other people’s products. 

Now, a lot has been said at various times about American 
workmanship and material. As regards the latter, I can 
say for myself that some of the finest cast iron I ever saw 
was in American goods—Westinghouse pumps, to wit ; 
and I think the steel -here can take care of itselfi—the 
ordinary run of it, at least. Iam quite aware that the 
highest grades of steel, for tools and special purposes, are 
still imported from England, and am equally aware that 
you are ahead in steel castings. You have been studying 
the manufacture of these latter, however, most diligently 





and thoroughly for some years ; one does not learn to make 
them in a day. As gy structural steel, however, 
and also boiler and firebox sheets, I think we can look 
after ourselves. However that may be, American steel, 
broadly speaking, is going to knock all others out of time, 
and that is something to the — anyway. 

As to workmanship, when I came over here a few years 
ago, I had a walk through Baldwin’s place. I told the 
superintendent I would like to look into things a bit, 
and that I meant thereby something mure than merely 
to walk round, put my finger on a finished surface, sa 
hey 5 nice,” and stroll on. He told me to go er tee f 
So I had connecting, coupling, and piston-rods taken 
apart—straps with their brasses and keys — &e.; 
tried over all fits and tapers with a free hand. I was 
more than satisfied ; everything was A. All bolt-holes 
here, by the way, are rimered out standard, and the bolts 
—a driving fit—taper of course. I was glad to see this, 
for I believe in taper fits for every mortal thing. Time 
revented my looking as thoroughly into the boiler work; 
it is fair to assume, however, that it was equally as good. 

What struck me there, however, was the system they 
had throughout, both shops and offices, Talk about 
system, method, indexing—management generally, in 
fact—they have got it here down toa fine art. The one 
thing more surprising than the huge number of drawings 
and patterns they have, was the celerity with which 
they can lay their hands on anything they want. I 
remember once, in my early days, looking for a tracing 
just six hours by the clock, and then we found the 
engineer’s department had borrowed it. That could not 
occur over on this side. It is only natural for many 
readers of this to think they are ag 4 well fixed as the 

rm in question—but I doubt it. any an office over 
here has remodelled itself on Baldwin’s system and 
been the gainer. 

Another thing, you never hear of any strikes or strife 
down their way. Every man, when I was there, was 
working with a vim and cheerfully withal—not with the 
ever-present idea of building up huge fortunes for 
‘bloated capitalists.” Neither was he awed by super- 
intendents walking around in ‘Prince Albert’s” and 
“Plug” hats, as in England. Aw contraire. Here, in 
hot weather, you may see the boss of 10,000 men going 
the round in silk shirt (i.e, minus coat and vest) and 
straw hat, and without a gang of pioneers to herald his 
coming, and prepare the way. And I understand the 
esprit de corps there is excellent too, especially among 
the foremen ; evidently they do not try to get the work 
along by all pulling in different directions, and antago- 
nising each other all they know. No, Sir, if they have 
their little animosities, they leave them outside on the 
pees (I wonder, by the way, if the big pots of some 
of your big systems have even a faint idea what a weak, 
and expensive spot this is in their administration). As 
regards the huge capacity for turning out work here, with 
the concomitant undercutting of British prices, although 
paying a higher wage, it is not necessary to look further 
than this: that here, the men do as much as they pos- 
sibly can, while on your side the water the aim and object 
is to do just as little as possible. 

To return to the main point, however. There is one 
thing to be said of American engines (i.e, American 
designs) : if such ever do come over to England, they will 
command the suffrage of the drivers and firemen—not 
half a bad thing to secure, when trying to establish a 
market. Weare not afraid of their going to sleep on 
duty or any such rot. We give them a seat to sit on, 
cushioned and ‘‘springed” both seat and back, and runs 
on balls too, so that any fore and aft motion does not 
affect the men. Also, we first Ly the driver there, in the 
spot where we want him—and then take everythin to 
im. None of your two-handed regulator handles 
stuck most ee gy rr in the exact geometrical centre of 
the boiler head, the which (the regulator, not the boiler 
head) a man cannot handle properly and view the road 
too, without — a quarter-twist in his spine. Of 
course, we could not give you nice roomy cabs 94 ft. wide, 
as over here, with the men perched comfortably at each 
side of the box, where they can get a clear view of the 
outer world ahead. I fancy, however, we could squeeze 
in something more than the beggarly 6 ft. which is about 
your average over-all width, I believe ; 64 is your limit, 
an way. : : ; 

y-the-bye, whilst you are about it, I think some of your 
Southern lines, who pay so much for their coal, might 
give Baldwins an order for one of their Vauclain 
compounds, just for an experiment—to run some of 
those formidable expresses of theirs. They will have to 
improve their track, though, to take the wheel loads we 
can employ here. These compounds have long passed 
the experimental stage here; over a thousand of them 
have been built so far. We know they save fuel. As to 
their running (and this used to be a weak spot in certain 
British compounds I wot of), well, that Camden and 
Atlantic City train is run by one of them—55} miles in 
47 to 49 minutes, start to stop, day after day for months— 
speaks for itself, Of course, you are not going to get the 
extremes in fuel economy along with these high speeds ; 
that is understood. : And look at the coal we use, stuff that 
English engines could not stand still on, let alone make 
up time on the 2 

I have run on at length, but whilst about it would like 
to mention one thing as regards cost of engines. We can 
supply an engine here for much less than you can at home. 
I have seen it stated that the price in this Midland order 
was 4007. less per engine, and yet we pay higher wages. 
Pray what is the reason of that? Well, it is largely due 
to management, in the first place ; next, to the fact that 
we do not put any ‘‘frills” on the engines. The day of 
gilt eagles, gold and vermillion landsca; oil paintings, 

lazed portraits of the big officials or the drivers’ sweet- 
earts, and brass ornaments galore has gone by, at least 
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as regards the products of the big private firms. Occa- 
sionally some master mechanic on a one-horse division, 
thirsting for fame and longing to see his own ideas in the 
flesh, and, further, to know he has put them there ; such 
a man invokes all the resources of his plant, from the one- 
man drawing-office staff down to the shop, where they 
have no tools to work with and nothing but jacks to do 
the erecting. When, after such a travail, this man 
ives birth to a real live engine, he may be pardoned 
oe dressing up his offspring a little arrig  apn 
But when you come to the typical wees they only 
give you finish where it is required. They do not put up 
weigh-bar shafts and peers mye. Pon smokebox and fire- 
hole-door work, hand rails, chimney-tops, buffers. &c., 
bright all over. Nor do they use countersunk rivets, 
chipped and filled off smooth; nor grind up all their 
eastings and forgings until almost as good as machined. 
On the other hand, I regret to say, they nearly always 
finish their connecting and coupling-rods bright, a waste 
of time in my opinion. But many of their details, spring 
and brake gear, frame stretchers, &c., go up just as — 
leave the forge or foundry, without any grinding or roug 
filing. About the first thing you would spot in the way 
of finish (or lack of it) is the wheel bosses. In Englan 
after the boss of a wrought-iron wheel is faced to right 
thickness, of course there is more or less of a sharp edge. 
They put a 2-in. fillet on this in the lathe as far round as 
they can go, and repeat the process round the crankpin 
boss when set to bore that out. The intervening portions 
are chipped and filed by hand, making a nice job. Here 
they are often left exactly as faced off, quite a sharp edge, 
almost a right angle. hy, when all the wheels are cast- 
ings, & sal liberal fillet cannot be put on—for then, even 
left as faced off, they would not look so bad—I cannot 
imagine ; certainly it looks like cutting it too fine. As itis 
a lad could run his file over a whole set in an hour or so 
and make a great difference in their appearance. To 
grudge a shilling extra on a 2000/. engine, strikes one as 
cheeseparing economy. This is a trivial matter, but it is 
a thing that would strike a blind man as being so aggres- 
sively unnecssary. I have only seen it on one make of 
engine though, not either of the firms herein alluded to. 
I only mention it as showing how close some of the smaller 
firms have to work to keep pace with the two or three at 
the top. I do not think we put so much finish into our 
boilers as you do, but I will suppose you will allow. that 
it is easy to put a lot of useless work even into a boiler— 
albeit the most sensitive, easily-deranged, and ill-used 
»art of the engine, the one which in the nature of things 
~ a rough time of it. ’ 7 

Another item is that of painting. Instead of taking 
three weeks to paint an engine we take about three 
hours. I am_not exaggerating; I enclose you the 
name of the builders I have in mind, neither of the two 
already mentioned herein, as you will see. We use 
wes a iron jackets, and the frames, stretchers, wheels, 
smokebox, pilot, &c., are coated over with tar (I am 
hanged if it is anything else) just as they stand, exactly 
as you would treat a water pipe that you were going to 
put underground out of sight. No rubbing, and pumice- 
stoning, and puttying and washing, and putting on three 
or four coats of paint, with a day or two between each, 
and then three or four coats of varnish, the engine lying 
idle all the time. But what of it? Our engines do their 
work. They are not built to catch the vulgar eye, which 
can see no beauty in anything that is not gaudy. The 
thing is to get the nger in on time ; what availeth 
it him if the engine be like unto Solomon in all his glory 
if it is unable to make up lost time on the road. 

In conclusion, I noe cere to a most amusing prophecy 
appearing in a recent London trade journal, namely, that 
in time British builders would adopt American designs 
and then supply us with locomotives. I hope my head 
never aches fill that happens. Its very certain that if the 
United States does not go to England for her ships, 
which every consideration—time, cost, efficiency, born of 
long experience, &c.—should lead them to do, it is ver 
certain that she will not go there for locomotives, whic 
she can build herself and to some tune, too, as you are 
only just beginning to find out. ie 

I was going to say something about trade and politics, 
but will leave that till some more convenient season, 

Yours faithfully, 


Scranton, Pa., U.S.A. H. Ror. 








WATER-TUBE BOILERS v. CYLINDRICAL 
BOILERS. 
To THE Eprror oF ENGINEERING. 

Srr,—I read with great interest in ENGINEERING of the 
24th inst., your review of the debate on the Navy Esti- 
mates, and the statistics given therein are most astonish- 
ing, especially the amount of tonnage building, and the 
great increase in the annual expenditure. 

If this continues at the same proportionate rate of in- 
crease for other 20 years (and if we follow the same 
policy the increase must steadily ge on) what will be the 
result? This country will simpiy be brought to the verge 
of bankruptcy. . 

Now, Sir, it appears to me that there is a great amount 
of unnecessary expenditure taking oe in the shape of 
very extensive experiments, particularly with water-tube 
boilers, for I consider that these are only in the experi- 
mental stage yet, if we can judge from what we see and 
hear about them. . 

One of the great questions of the day amongst the 
superintending and consulting engineers of the merchant 
service is ‘* What about water-tube boilers?” and the 


answers are, with few exceptions, very unfavourable to 
the adoption of them in the merchant service. 

What are the reasons for this, seeing that water-tube 
boilers meet with such favour in the Navy, and what 


ed the principal advantages and disadvantages in using 
them ? 

There are certainly some advantages in their application 
if we can believe what we hear about them, viz., their 
lightness, their facility for standing high pressures, and 
their suitability for getting up steam quickly. There is 
nothing else to recommend them unless it be their novelty, 
but this I question. 

Now, Sir, with your permission, I think that I can 
point out some of their disadvantages, especially against 
their adoption in the mercantile marine. 

The price of these water-tube boilers is more than 
treble that of the cylindrical or Scotch boilers, the cost 
of their up-keep through wear and tear is greater, the 
space taken up on board ship is much more, and the life 
of them is certain to be much shorter than the Scotch 
boilers. The very careful attention which they require 
when under steam, necessitating more men to look after 
them, and, above all, the coal consumption is at least 15 
per cent. above that of cylindrical boilers giving the same 
power. 

There are now a number of companies running their 
vessels to some of the northern ports of Japan and Aus- 


d | tralia, and the majority of these vessels have two double- 


ended boilers or three single-ended boilers, and a carry- 
ing capacity of about 7000 tons. The number of men on 
watch is one engineer, one greaser, three firemen, and two 
trimmers. The engines indicate about 2800 horse-power 
arc, the run under steam occupying between 50 and 60 days 
over a distance of, say, 12,000 knots, and thisis being done 
year after year with no more trouble than would be ex- 
perienced between here and New York or the Mediter- 
ranean. 

It has been my duty to superintend the overhauling 
and repairing of a number of these vessels after a voyage 
in which the logs showed a distance run of 30,000 knots, 
and where the engines had registered about 9,000,000 
revolutions, and, with very few exceptions, the engines 
and boilers were in good condition. Now, Sir, who is the 
merchant shipowner that would specify water-tube 
boilers in face of the above facts ? 

You say in your review that it was natural that such 
critics as Mr. Allan and his friends should refer to the 
incident on board the Terrible. Mr. Allan has certainly 
a number of friends to support him in his condemnation 
of water-tube boilers for the Navy. 

Like Mr. Allan, I am not prejudiced against the water- 
tube boilers, but tI feel that he was right in making his 
attack, however violent it may:have been, for he was at the 
root of the subject, and certainly the large increase in naval 
expenditure could be very much reduced by continuing 
the use of the cylindrical boiler whose experimental days 
are a thing of the past. 

Now = one of our newest types of war vessels 
was orde to run out to Japan for a cargo of rice or 
curios, and on the return journey was to run up to Ran- 
goon and load a quantity of teak for this country, I am 
afraid we would have very poor results. 

You state that the House laughed at Mr. Allan when 
he told them that water-tube boilers had been tried fifty 
years ago; but none of us should forget the old saying, 
that ‘‘a man may live a long time after he is laughed at.” 

There is still another point which I almost omitted, 
and it is this: Supposing one of our new war vessels was 
ready to start on a short run, say to Port Said or Aden, 
the extra coal required over and above what is necessary 
for cylindrical boilers would make the vessel have about 
the same draught of water when leaving port; I fail to 
see, therefore, that water-tube boilers will be generally 
adopted for use in the merchant service, at least for a 
generation to come. 

Yours truly, 
ENGINEER. 

P.S.—The vessels mentioned trading to Japan have 
Chinamen for greasers, firemen, and trimmers, and are 
fitted with Howden’s system of forced draught, electric 
light, separate feed pumps, evaporators, feed heater and 
feed filter, and in some cases with refrigerators. 





THE INCANDESCENCE OF REFRACTORY 
ELECTROLYTES. 

} To THE Eprtor oF ENGINEERING. 

Srr,—As I happened to read your interesting article 
about the Nernst lamp in ENGINEERING, of the 3rd inst., 
it brought back to my recollection a series of experiments 
in the same direction which I made many years before 
the Nernst lamp was heard of. Perhaps they may 
interest some of your readers. 

My first experiments date back as far as fourteen or 
fifteen years, when I patented a resistance material made 
of a mixture of clay, or the like, and carbon. I enclose 
an engraving of a small variable resistance of this kind, 
showing the apparatus about full size. It is composed of 
a hollow resistance cylinder fitted into brass sockets 
provided with binding screws. Inside the cylinder is a 
movable split brass tube with an ebonite knob, the 
whole being mounted on a slate base. The apparatus is 
too simple to need further explanation; its resistance 
varied from 5 to 1000 ohms, according to the proportion 
of carbon and clay. 

__I made also cylinders of porcelain magnesia and the 

like, rubbed over with graphite, and soon found out that 
by eating such 3 ers either by the e of an 
electric current or by the flame of a soldering lamp, the 
refractory material could be made a conductor. te the 
case of an electric current, the carbon contained in the 
mixture, or rubbed on the surface of the cylinder, acted 
as a match or fuze, the conductivity of the cylinder 
increasing with its temperature. 

I made a great number of clay cylinders (Fig. 1) with a 





— admixture of carbon, and obtained a most beautiful 
light when passing a current through them. 





I gave up the manufacture of these resistances, because 
I could not find a carbon manufacturer sufficiently careful 
to make them pore, Besides, my suggestion that 
such rods might be used for electric lamps was mercilessly 
pooh-poohed by electricians to whom I tried to explain 
my idea. Moreover, I had already spent more money on 
the matter than was good for me at the time. 

Years after I had still a number of these rods lying 
about my office, until I ordered the housekeeper to clear 
them away. 

When the Welsbach incandescent mantle came to the 
front in 1893, I could not resist the temptation to make 
a few more experiments, and this is the way I carried 
them out, some of them being made at Messrs. Miller 
and Woods, of Gray’s Inn- : I brought some mantles 
(their price being then prohibitive, 23. 6d. I believe), 
IT lashed one end of the mantle to the upper carbon of 
an arc lamp, with very thin copper strip, a very difficult 
task owing to the brittleness of the material, the other 
end was lashed to the lower carbon-rod, in such manner 
that the carbon points were separated slightly, so that 
the arc could be struck without breaking the mantle, 
om a object being rarely obtained. (See sketch 

ig. 2. 
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The are was then struck, which instantly heated the 
mantle to incandescence, I then switched off the current 
and switched it on again rapidly, being careful to prevent 
the arc striking again. Only in one instance did I obtain 
a beautiful after-glare in the mantle, which proved to me 
at least that the current was ing through it. But the 
material was so very brittle that I despaired of doing any- 
thing with it ; so I wrote a letter to the manager of the 
Welsbach Incandescent Gas Light Company (dated 
October 6, 1893, of which I still retain a copy) telling him 
that I had made some experiments with the mantles in 
connection with electric lamps, and asking him whether 
he could give me facilities for obtaining more solid mate- 
rial, and if he thought the matter sufficiently interesting 
I would explain my idea to him. 

Perhaps he thought that compliance with my demand 
might injure his company’s interests, at all events I never 
received an answer to my letter. 

Many other matters cropped up at that period which 
entirely absorbed my time, so I lost sight of the affair 
until the a of the Nernst lamp startled the 
electrical world. 

My tale of woes is finished, Mr. Editor, and none too 
soon for your patience, I am afraid. 

But pray do not believe that the above is intended to 
dim the light of the professor’s lamp ; to him belongs the 

t merit of having brought the matter well to the 
ront, which, after all, is the most difficult part in an in- 


vention. - 
ours respectfully, 
ci A. Mineoava. 


March 27, 1899. 

PREVENTING THE BREAKAGE OF 
CHILLED ROLLS. 
To THE EprTor oF ENGINEERING. 

Srr,—On looking through the back numbers of En- 
GINEERING I found Mr. Nicholson’s paper on the above 
subject; it appears to be very similar to a paper pub- 
lished in minutes of the meetings of the South Stafford- 
shire Institute of Iron and Steel Works Managers of 
1893. In this latter paper and on page 120, I find the 
following: ‘‘ The rolling mill should, as far as possible, 
be preserved from the influences of change of tempera- 
ture and from cold-air currents, and one remedy would be 
the placing of baffler plates across the path of flow of the 
principal air currents,” ' 

The author further says: “The disruptive influences 
of these air currents will vary with the time of the year. 
In this range of temperature there will be a critical point 
which will preduce a rupturing stress of the chilled roll. 
This statement appears to contain the pith and marrow 
of Mr. Nicholson’s paper. 


March 24, 1899, 





Yours truly, 
CuI... 








COST-KEEPING IN THE UNITED STATES. 
To THe Eprtor or ENGINEERING. 
Srr,—Unquestionably, the machinery manufacturers of 
America are being exercised to an unusual degree regard- 
ing the advantages to be derived from a more thoroug 
and satisfactory system in the keeping of time and costs, 
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re coming to realise that in order to carry on 
poser oneal it is not enough to be able to know 
how one stands at the end of each quarter, half-year, or 
year, but that a plan is necessary by which he may at 
almost any time ascertain almost poy d how matters 
stand, In response to this demand men have been com- 
pelled to look around for literature on the subject, but 
none was to be found. Proprietors of machine-shops 
were thrown upon their own resources, and as a result, if 
one goes from shop to shop he is astonished at the variety 
of the methods employed in different shops, and oft times 
it is discovered that those establishments where one 
would least expect to find it, there exist the most 
advanced ideas along the line of cost and time-keeping. 

There are a few evidences which seem to corroborate 
what has already been said, and one of these is that the 
technical Press is devoting considerably more space to 
the subject, and what is more, in the majority of cases, 
the contributions are from the pens of men actually 
engaged in the work of putting into practice these labour- 
saving methods. ’ : ‘ 

Asan instance of the firmness with which this feature 
of the conduct of machine manufacturing has taken hold 
of proprietors of shops here, I may say that a certain 
engineering college (one of the most influential in the 
field of mechanical engineering) has appointed one of its 
instructors to devote almost his entire time for some time 
to come to the accumulating of material on the most 
efficient methods of cost-keeping, and when sufficient 
data have been gathered it is the intention to put the 
engineering students of that college through a regular 
course on the subject. This fact speaks well and will do 
very much toward the production of engineers capable at 
least in some greater degree than at present of taking a 
more intelligent interest in the management of American 
engineering enterprises, as, of course, there isundoubtedly 
at. the present day a demand for men who know, to a 
certain degree, the commercial value of such, and if called 
upon can be found able toshoulder some of the responsi- 
bility at least. ‘ ; 

Of course, in America much of the machinery is made 
by the piece, and this fact considerably assists in the suc- 
cessful running of a good cost-keeping system. It might 
prove rather more irksome where a large variety of work 
1s produced. bali. 8 

owever that may be, in America it is at present a 
very live subject, and one which is being freely discussed 
by those most interested. 

Yours respectfully, 
Jas. y. SALMOND. 








SANITARY SAFETY. 
To tHE EpiTor OF ENGINEERING. ; 

Str,—Many and _ varied are the efforts made to obtain 
this nowadays. Houses are surveyed, inspected, and 
tested again and again, until the owners must really 
begin to look upon it as a weariness to the flesh. It 
would be amusing, were it not too serious a matter, to 
consider how much of this testing is more misleadin 
than really useful, even when carefully done by traine 
and qualified men. The so-called testing performed by 
inexperienced and interested people is, of course, un- 
worthy of consideration. 

It is curious how difficult it seems for some people to 
grasp the fact that it is foul air we are fighting. Nothing 
is more common than to see a beautifully-finished plan, 
with all the sewage drains coloured red and all the rain- 
water drains in direct communication with them coloured 
blue, the designer failing to realise that it is not so much 
what passes down as what comes up a drain (in the form of 
foul air) that is the insidious foe! Often I have found 
the drains themselves quite sound, while no attempt had 
been made’ to render the access chambers—an integral 
part of the drainage system—air or even watertight. As 
the Indians say, ‘‘ Water never sleeps!” There is some- 
thing honest and searching about water, and the 
hydraulic test is positive and excellent so far as it goes. 
But it does not test manhole covers when fixed in place, 
nor in an occupied house does it test any higher than the 
lowest connection to a vertical soil-pipe. Then, again, 
smoke and all smell tests simply give negative results, and 
the engineer reporting after their use generally employs 
some such words as ‘‘ No leakage was detected,” which 
may or may not be satisfactory! The only positive test 
which enables us to say at once, ‘‘ The sanitary system of 
vo aa see house is sound and airtight from discon- 
necting chamber to the tops of the ventilating pipes, 
including every joint and connection,” is the pneumatic 
test. [t shows instantly air leakages which water only 
shows very slowly, if at all, air passing readily and at 
once through tiny interstices (under very slight pressure) 
practically impervious to the passage of water. I have 
quite come to the conclusion, after very many years of 
practical testing, that a sanitary survey without this test 
1s unworthy of the name, and, in short, not worth paying 


much for ! 
: Cuas. E, Grirton, A.M. Inst. C.E. 
The Briars, Selhurst, March 13, 1899. 





Tue Unrrep States AND GLASGow.—Mr. Hay, Secre- 
tary of State, has recommended the American Congress 
to assist the representation of the United States at an In- 
ternational Exposition to be held at Glasgow in 1901. 
i © recommendation is based upon a letter from the 
seman Ambassador at Ne meng soe in which Sir Julian 

ouncefote states that he has been directed to bring the 
subject before the American Government, and ex- 
Presses a hope that the United States will give its sup- 
port and recognition to the undertaking. It is proposed 
‘0 appropriate 7000/. for the organisation of a com- 


rganisa 
mission by the State Department to look after American 





MISCELLANEA. 


THE Board of Trade have recently confirmed orders for 
a light line from Haxey to Crowle and Marshlands, and 
for another line from Iaverpool to Prescot. 


The railway to Khartoum is being rapidly advanced. 
The rail head is now 50 miles south of the Atbara, and it 
is expected that Khartoum will be reached by November. 
The present rate of progress is 200 yards per day. 


The Great Northern Railway Caper have ordered 
a number of locomotives from the Baldwin Works, Phila- 
delphia. The reason given is the impossibility of obtain- 
ing delivery from British builders within any reasonable 
period. 

The traffic receipts for the week ending March 19, on 
33 of the princi lines of the United Kingdom, 
amounted to 1,648,421/., which was earned on 19,6044 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,557,834/., with 19,1 
miles open. There was thus an increase of 90,5872. in 
the receipts, and an increase of 440? in the mileage. 


Telegraphic communication on Marconi’s wireless 
system, was successfully effected on Tuesday between the 
South Foreland and Wimreux, a village on the French 
coast, abovt two. miles from Boulogne. The distance is 
32 miles, and the vertical wires used were about 150 ft. 
long. This is, we believe, the longest distance yet 
spanned by any system of wireless telegraphy. he 
signals are stated to have been as distinct as if the sig- 
nalling had been effected through a cable. 


We learn from the Australian Mining Standard that, 
owing to the rise in the value of zinc, shipments of 
Broken Hill sulphide ore are now being made to Germany, 
where the ores are treated for their zinc contents rather 
than for their yield of precious metal. Some of the 
Tasmanian ores also contain much zinc. Assays from 
the Rosebery Mine show that on the average one ton of 
the ore contains: Gold, 3 dwt., valued at 12s. 10d.; silver, 
8 oz. 12 dwt. 12 gr., valued at 19s. 5d.; copper, .077 per 
cent., valued at 7s. 6d.; zinc, 21.07 per cent., valued at 
31. 5s. 6d. ; lead, 4.73 per cent., valued at 9s. 6d. It will 
thus be seen that the ore is of an unusually complicated 
character, and up to the present has not been successfully 
reduced in local works. 


It is understood that the Petroleum Bill to be intro- 
duced by Mr. Collings will provide for three classifica- 
tions of petroleum instead of the two which at present 
exist. The regulations as to sale and storage which now 
apply to petroleum spirit with a flash-point under 73 deg. 
are to be maintained, but less stringent regulations of a 
similar character will probably be applied to petroleum 
oil between the flash-points of 73 deg. and 85 deg. Petro- 
leum oil with a flash-point of 85 deg. and over will be in 
the position, so far as regulations are concerned, now 
occupied by petroleum oil with a flash-point of 73 deg. 
and over. It will be seen, therefore, that the Government 
preserve a judicial attitude, and do not intend to yield 
much to ignorant or possibly interested agitation which 
has filled certain sections of the Press for months past. 


Some recent tests of the Hyatt roller beacifig made by 
a technical committee of the Franklin Institute tiave given 
noteworthy results. The peculiarity of this bearing lies 
in the fact that the rollers are made by winding steel 
strips into a helical form, and the rollers have thus a 
certain amount of elasticity both transversely and longi- 
tudinally. This feature appears from the tests to be a 
most valuable one. The experiments made consisted in 
comparing the frictional resistance of solid and the helical 
rollers. In each case the rollers were 10 in. long by # in. 
in diameter, and four of each were used. The experi- 
ments showed that tested between smooth plates the 
flexible rollers showed on the average a coefficient of 
friction of only 48 per cent. that of the solid rollers, 
whilst with — plates the average coefficient was 77 
per cent. that of the solid roller. 


In a recent issue of the American Machinist a descrip- 
tion is given of a modern plant for the production of 
turned shafting. The machine by which the cutting is 
done consists essentially of two hollow mills or box tools, 
carried one at each end of a hollow spindle, which is 
rotated by suitable gearing. The shafting is fed through 
these mills, one making the roughing and the other the 
finishing cut. The machine, it is stated, is capable of 
turning 1200 ft. to 1500 ft. per day of 2-in. shafting, 
other sizes of from 1 in. to 6 in. being produced in propor- 
tionate amounts. After turning, the shaft is passed 
through straightening and burnishing rolls, and then over 
a straightening press, with which such residual errors as 
may exist are corrected. With this plant the bars do 
not require centring, nor initial straightening unless very 
much out of truth. The carriages which bring the bars 
up to the turning and straightening machines are similar 
in principle to those used for log handling in timber con- 
version. The are clam at one end to a carriage 
running on rails, and are fed forward by spring-actuated 
feed-rollers. 


The strength of lead-tin alloys has recently been in- 
vestigated by Mr. Erwin 8. Sperry, who has contributed 
a paper to the New York Section of the Society of 
Chemical Industry, — the nature of his experi- 
ments and the results obtained. Tin and lead, he states, 
combine in all proportions, the colour, reneing from that 
of pure tin to that of pure lead. All the alloys can be 
rolled in the same manner as tin. The plastic alloys, 
such as those used in making wiped ee are less fluid 
than the others unless superheated. e yellow-coloured 
film uced in melting pure tin, can also be produced 
in alloys containing up to 55 per cent. of lead, and the 





“tin cry” is perceptible with alloys containing 50 per 


cent. of lead. The strongest alloy in tension is tin 72.5 
and lead 27.5 per cent., whilst the best in compression 
contained 71 per cent. of tin and 29 of lead. The most 
ductile alloy contained 40 per cent. of tin, and that show- 
ing the greatest reduction of area on tensile test contained 
95 per cent. of lead. For ordinary use the best alloy is 
made of equal weights of tin and lead, whilst those con- 
taining from 15 to 30 per cent. of tin were not homo- 
geneous. The plastic alloys are all included between the 
imits tin 34 per cent. and lead 66 per cent., and tin 15 
per cent. and lead 85 per cent. The other alloys do not 
pass ne plastic state on melting, but almost 
immediately from the solid to the fluid state. The tensile 
strength of the strongest alloy tested, which, as already 
stated, consisted of 72.5 parts tin and 274 parts lead, was 
9233 lb. per square inch, whilst the strongest alloy in 
compression required a load of 11,305 Ib. to shorten a 
piece 1 in. long by ,} in. 


A Times correspondent states that ‘‘a good deal of 
comment has been caused by the news that the contract 
for the bridge which is to carry the new Soudan railway 
over the River Atbara had been given to an American 
firm, and it seems to have been assumed in some quarters 
that a Transatlantic ironmaster had been preferred to a 
British manufacturer, and that the Egyptian Govern- 
ment had gone out of its way to ignore this country. 
But the facts are exactly the reverse, The Linglish 
agents for the Egyptian Government, who had the order- 
ing of the Atbara Bridge, gave the first chance to British 
traders, and would doubtless have given them the sole 
chance but for the imperative importance of s y de- 
livery. Of the British ironmasters approached not one 
could guarantee delivery in the time at which de- 
livery was required. One English firm ran the Ameri- 
cans pretty close as to time; but speed being of 
paramount importance, and as the Americans could 
insure it in the greatest measure, there was no choice but 
to go to them for the work. In contrast to the prompti- 
tude with which they have shipped the component parts 
of the bridge may be placed the fact that the agents 
of the Egy tian Government had to wait four months for 
one small bridge of 31 tons ordered in England. Pro- 
bably the recent engineering dispute was responsible for 
this. It will be found that the locomotives for the 
Soudan Railway, or, at all events, the first batch de- 
livered, will come from America. The reason in this 
case is precisely the same. The desire is to get delivery 
with all possible despatch, and as America is in a position 
to guarantee greater speed than England, the Govern- 
ment agents, with every desire to place their orders here, 
have had no choice but to go to the States for at least 
that portion of the order which could not wait.” 


A committee appointed by the American Foundry- 
men’s Association is investigating the relation between 
the compressive strength of cast iron and the original 
dimensions of the casting from which any particular speci- 
men is cut. far, the experiments on a soft Bessemer 
mixture only have been completed. The test bars were 
all square bars cast vertically in dry sand moulds and 
ranged in size from 4in. square to 4in. square. From 
these bars }-in, cubes were cut and crushed. These 
cubes were cut from prisms 4 in. square, having their 
faces parallel to the sides of the bar, and containing in 
each case the }-in. cube occupying the centre of the 
bar. This prism was then cut into cubes, the central 
}-in. cube being taken in some cases and outer cubes in 
others. The results of the tests, it will be seen, show 
surprising little difference in the strength of cubes cut 
from the centre, and from the outsides of the bar, but, on 
the other hand, these cut from the smaller test bars were 

















much stronger than those cut from the larger. The 
following were the figures obtained ; 
Original Position of Cube in Bar. 
Approxi- 
mate Cross- | | 
Sectionof | Middle First | Second Third Fourth 
Bar from |Half-Inch. Half-Inch. Half-Inch.|Half-Inch.|Half-Inch, 
which Test 
Cube was | Crushed | Crushed | Crushed | Crushed | Crushed 
Cut. at Pounds at aun at Pounds |at Pounds ec or 
r Square per Square per Square/perS e|/per Square 
“on Prineh. "Inch. | Inch. | Inch. 
din. x fin.| 29,570 
1 ,,x1.,,| 20,010 21,990 | 
14,, X 14,,| 17,180 17,920 17,180 
» X2,,| 18,810 | 13,750 13,880 
24, X 24,,| 10,950 | 12,040 | 11,480 | 10,950 
BS XB os 9,830 11,200 10,270 10,430 
St, X 34,, 9,350 | 10,770 9,830 9,540 9,350 
: es Se 9,100 10,340 9,950 9,570 9,360 




















InpIAN Coat.—The production of coal in India is steadily 
increasing. In 1887 the output was 1,388,000 tons; in 
1896 it had risen to 3,537,820 tons. Bengal is the prin- 
cipal Indian coal-producing district, ene contributed 
79 per cent. to the output of 1896. Coal is, however, also 
found in the Nizam, in Assam, and some of the central 
provinces, Bengal is, however, by no means equal in 
value to English coal ; it is very cheap, and is consumed 
on the spot, especially at Calcutta. e coal districts of 
Bengal are of t extent and importance. The i- 
gurg and Baraker collieries, sit at a distance of 1314 
miles from Calcutta, are estimated to contain an aggregate 
of 14,000,000,000 tons. The Karampara collieries, n, 
are estimated to contain 8,800,000,000 tons; the Bokaro 
collieries, 1,500,000,000 tons ; and the Djherria collieries, 
465,000,000 tons. The methods of working adopted are 
at present primitive ; when they are en it appears 
probable that India will become one of the great coal- 








producing regions of the world, 
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LAUNCHES AND TRIAL TRIPS. 


THERE was launched on the 15th inst. by Messrs. Mur- 
doch and Murray, Port Glasgow, a steel screw steamer 
for Messrs. Gow, Harrison, and Co., w. The 
dimensions are: Length, 320 ft.; breadth, 46 ft.; depth 
moulded, 23 ft. 9 in. The vessel is built to Lloyd’s 
highest class, and is designed tu carry about 4700 tons on 
a comparatively light draught. The machinery consists 
of triple-expansion engines, having cylinders 224 in., 
364 in., and 60 in. in diameter by 42 in. stroke, with 
steam at 180 lb. pressure supplied from one large boiler 
fitted with Howden’s for draught. Messrs. Hall- 
Brown, Buttery, and Co., will supply the machinery. 


Messrs. W. Denny and Brothers, Dumbarton, launched 
on the 15th inst. the steel screw steamer Maidstone, built 
by them for the South-Eastern and Chatham and Dover 
Railway Company’s service between Dover and Calais. 
The moulded dimensions are 195 ft. by 28 ft. by 15 ft. 
She has been specially designed for this service, the 
builders being assisted in the arrangement of details by 
Captain Dixon and Mr. Messenger, the company’s super- 
intendents at Dover. She has a straight stem and 
elliptical stern. The bottom throughout, except under 
machinery, is on the cellular principle, and the peaks are 
also adapted for carrying water for trimming purposes. 
Horse stalls are fitted in the bridge and in the after hold. 
She is lighted throughout, holds included, with electric 
light. The engines are of the three-cylinder triple-expan- 
sion type, and, with the two boilers, have been supplied 
hy Messrs. Denny and Co. The steamer is expected to 
be on the service next month. 








Following upon the official trial of the torpedo-boat 
destroyer Vulture, the Clydebank Engineering and Ship- 
building Company have successfully carried out the 5 
of a second boat, H.M.S. Kestrel. On Wednesday, the 
15th inst., the Kestrel went for the official coal consump- 
tion trial at full speed for three hours, and on the 17th 
the official full-speed trial took place. Six runs were 
made on the measured mile at Skelmorlie, with the fol- 
lowing results : 


Knots. 
First run 30.00 
Second run ... 30.51 
Third run 30.56 
Fourth run ... 30.46 
Fifth run 30.20 
Sixth run 30.30 


Giving a mean of means of 30.406 knots. 
The vessel subsequently completed the three-hours’ trial, 
which finished near Skelmorlie at 3.15 p.m. After the 
speed trial, stopping, starting, and steering trials were 
made. The Admiralty were represented by Messrs. 
Welch and Wisnom, overseers, and officials from Ports- 
mouth Dockyard were also on board. 


Messrs. Fleming and Ferguson, Limited, Paisley, 
launched from their yard on the 16th inst. the twin-screw 
oump hopper dredger Poulton. The Poulton has been 
Baile to the joint order of the Lancashire and Yorkshire 
and London and North-Western Railway Companies, and 
is intended for clearing the Fleetwood Bar. The vessel 
is fitted with one of Messrs. J. and H. Gwynne’s “ in- 
vincible” centrifugal pumps, capable of lifting 1500 tons 
per hour. 





On Tuesday, the 21st inst., the official trial took place 
of the torpedo-boat Python, 152 ft. 6in. by 15 ft. 3 in., 
the last of four torpedo-boats just built by Messrs. Yarrow 
and Co., Limited, of Poplar, for the Imperial and Royal 
Austro-Hungarian Government. The Austrian autho- 
rities were represented by Commander Ladislaus von 
Sztranyavszky, Naval Attaché; Mr. Grond and Mr. 
Griger. The speed realised was 24.34 knots, the revolu- 
tions being 350, and the steam pressure 1701lb. The load 
carried was 44 tons, representing the vessel fully equipped 
under service conditions. 





The screw steamer Moorabool, built by the Blyth Ship- 
building Company, Limited, for Messrs. Huddari, Parker, 
and Co., Limited, of Melbourne, was taken to sea for her 
trial trip on the 24th inst. The dimensions of the vessel 
are: Length, 337 ft.; breadth, 47 ft.; depth, 24 ft. 10 in. 
Messrs. Blair and Co., Limited, of Stockton, have sup- 
morn the engines, which are of the triple-expansion type, 
1aving cylinders 24 in., 40 in., and 65 in. in diameter by 
42 in. stroke. Notwithstanding the heavy sea running, 
the performances of both ship and machinery were in 
every way highly satisfactory. 


On Saturday, the 25th inst., Sir Raylton Dixon and 
Co,, Limited, Middlesbrough, launched a steel screw 
steamer, built to the order of the Société Générale de 
Transports Maritimes A Vapeur, Marseilles. She has a 
deadweight carrying capacity of about 4650 tons on a 
light draught of water. Her principal dimensions are: 
Length, 331 ft.; beam extreme, 44 ft. 8 in.; depth 
moulded, 25ft. 9in. She will be fitted with triple- 
expansion engines built by the North-Eastern Marine 
Engineering Company, Limited, Wallsend, having cy- 
linders 23 in., 364 in., and 62 in. in diameter by 42 in. 
stroke, with two large single-ended boilers working at 
180 lb. pressure. The vessel was named Mont Blanc. 





There was launched on the 25th inst., from the shipyard 
of Messrs. S. McKnight and Co., Limited, of Ayr, a fine 
steel screw cargo steamer of the following dimensions: 
Length, 175 ft.; breadth, 26 ft. 6 in.; depth, 13 ft. She 
has n constructed for cargo-carrying purposes for a 
well-known Irish firm, and is built to the highest class of 





Lloyd’s, and up to the most recent modern standard. She 
is to be fitted with powerful compound surface-condensing 
machinery by Messrs. McKie and Baxter, of Govan. 
The vessel is named Seapoint. 





On Saturday, the 25th inst., the twin s.s. St. Andrew, 
which has been built for Messrs. Rankin, Gilmour, and 
Co., of Liverpool, by C. S. Swan and Hunter, Limited, 
Wallsend, was taken out to sea on her trial trip. Her 
leading dimensions are: Length over all, 483 ft. ; beam 
extreme, 56 ft. ; and depth moulded, 34 ft. 10 in.; and 
she will carry a deadweight cargo of about 10,700 tons and 
a measurement cargo of 18,000 tons. The St. Andrew 
will trade in the owners’ regular line of steamers between 
Antwerp and New York, and besides being fitted with 
exceptionally complete cargo gear, has the whole of the 
space under the shelter deck fitted up for carrying a large 
number of horses. The engines, which have been built by 
the Wallsend Slipway and Engineering Company, 
Limited, of Wallsend, are of the twin-screw triple-expan- 
sion type, and have cylinders 23 in., 374 in., and 61 in. in 
diameter, with a piston stroke of 48 in. Steam is sup- 
plied by three single-ended boilers 16 ft. 3 in. in diameter 
and 13 ft. long, fitted with Howden’s system of forced 
draught, and working at a pressure of 180 1b. per square 
inch. On the trial everything worked with perfect 
smoothness and a mean speed of over 14 knots was ob- 
tained by the log. 





Thes.s. Bethanta, the second of two steamers built and 
engined by Messrs. Alex. Stephen and Sons, Linthouse, 
Glasgow, to the order of Sir Christopher Furness for the 
Hamburg-America Company, Hamburg, run her trial 
trip in the Firth on Saturday, the 25th inst. She is a 
vessel of 500 ft. in length, with a cargo capacity of about 
20,000 tons, and is fitted for carrying about 900 head of 
cattle. The machinery consists of a set of triple-expan- 
sion surface-condensing engines, having cylinders 30 in. 
50 in., and 83 in. in diameter by 60 in. struke of piston. 
Steam is supplied by four large boilers having eighteen 
furnaces in all, and working at a pressure of 180 tb. per 
square inch. The engine-room contains a number of 
auxiliary engines, such as two Weir’s feed pumps; centri- 
fugal circulating pump by Messrs. Drysdale and Co.; two 
service duplex pumps—Worthington Admiralty pattern ; 
duplex pump for pumping fresh water to cattle; also 
Quiggins combined evaporator and winch condenser. For 
discharging cargo fourteen powerful winches are fitted on 
deck, one main boiler being used as an auxiliary boiler 
in port. The trial was a highly satisfactory one. 


On Saturday, the 25th inst., the s.s. Wandby, built by 
Messrs. Ropner and Son, of Stockton-on-Tees, to the 
order of Messrs. R. Ropner and Co., West Hartlepool, 
made her official trial trip in the Tees Bay. This steamer 
is built off the three-decked rule, to carry 6000 tons, and 
fitted with the builders’ patent trunk, full poop, bridge, 
and topgallant forecastle, she has a double bottom on the 
cellular principle for water ballast. The engines are sup- 

lied by the well-known firm of Messrs. Blair and Co., 
aimited, Stockton, the power of same being 1250 indi- 
cated horse-power. The trial trip was satisfactory in 
every respeet, the steamer attaining a speed of 11 knots 
between the Tees and the Tyne. 


On the 27th inst., Messrs. Ropner and Son, Stockton- 
on-Tees, launched a steel screw steamer of the follow- 
ing dimensions, viz.: Length between perpendiculars, 
336 ft. 6 in.; breadth extreme, 46 ft. 6 in.; depth 
moulded, 27 ft. 3 in. The steamer has been built to the 
order of Messrs. R. Ropner and Co., West Hartlepool. 
She has a double bottom on the cellular principle for water 
ballast, and will carry about 6000 tons on Lloyd’s summer 
freeboard, on a light draught of water. She will be 
fitted with a set of triple-expansion engines by Messrs. 
Blair and Co., Limited, having cylinders 24 in., 40 in., 
and 66 in. in diameter, by 45 in. stroke. The vessel was 
named Gadsby. 





The s.s. Anglo-Australian, built for the Australian 
trade to the order of the Nitrate Producers’ Steamship 
Company, Limited, of London, of which Messrs. Lawther, 
Latta, and Co. are the managers, was launched on 
Tuesday last, the 28th inst., from the works of Messrs. 
Short Brothers, Sunderland: This vessel is of the fol- 
lowing dimensions: Length, 370 ft. ; breadth, 48 ft. ; and 
depth moulded, 30 ft., with a large deadweight and 
carrying capacity. She is to be fitted with triple- 
expansion engines by Messrs. George Clark, Limited, of 
Sunderland, having cylinders 26 in., 42 in., and 70 in. in 
diameter, with a stroke of 48 in., and two large steel 
boilers of 180 lb. working pressure, fitted with Howden’s 
system of forced draught. 


Messrs. William Simons and Co., Limited, Renfrew, 
launched, on March 28, a powerful barge-loading dredger 
for the Russian Government. This vessel has been con- 
structed under the inspection of and is also classed by 
Bureau Veritas. Independent steam hoisting gear is 
provided for manipulating the bucket ladder, and also 
independent steam winches are fitted at bow and stern of 
vessel for manceuvring the vessel when at work. Electric 
light is fitted on deck and throughout the vessel for work- 
ing day and night. There are separate cabins for the 
officers and crew and private cabin on deck is also provided. 








Messrs. Robert Stephenson and Co., Limited, launched 
on the 28th inst. a large steel screw steamer for the Nor- 
folk and North American Steam Shipping Company, 
Limited, managed by Messrs. Simpson, Spence, 
romm of London and Newcastle-on-Tyne. The vessel 
is of the following dimensions : 375 ft. between perpendi- 
th extreme by 30 ft, 1 in. depth 


culars by 50 ft, 


and | with the fact that French judicial decisions 





moulded. The framing is on the deep-girder frame sys 
in lieu of hold beams, so as to facilitate the aowles of 
cargo. There are nine powerful steam winches to work the 
cargo. The engines are of the triple-expansion type, having 
cylinders 26 in., 43 in., and 71 in. in diameter by 48 in 
stroke, steam being supplied by two large multitubular 
boilers, which will be fitted with Howtee’s system of 
forced draught, and 180 1b. steam pressure. A large 
donkey boiler 180 lb. pressure (connected to the main 
boilers) for supplying steam to deck machinery, &c., is 
laced on upper deck. Both engines and boilers are 
xing constructed by Messrs. Robert Stephenson and Co. 
Limited. The vessel was named the West Point. F 





The torpedo-boat destroyer Leven, built by the Fair. 
field Shipbuilding and Engineering Company, Limited 
has completed her official trials on the Clyde, and on six 


runs over the measured mile at Skelmorlie, the following 
results were obtained : e 
J Knots. 
First run ... ie 31.858 
Second run... pe 30 508 
Third run a 31.088 
Fourth run ... 29.801 
Fifth run 31.034 
Sixth run 29.091 


showing a mean of 30.672 knots, The vessel was after- 
wards run out to Ailsa Craig, and on three hours’ con- 
tinuous steaming a mean speed of 30.201 knots was ob. 
tained. Messrs. Welsh and Wisnom were on board re- 
presenting the Admiralty. : 





Prrsonat.—The Safety Tread Syndicate, Limited, has 
secured the contract for the supply of their treads to all 
stations on the Central London Railway.—Mr. W. H. 
Preece, C.B., F.R.S., Pres. Inst. Civil Engineers (late 
Engineer-in-Chief of the Post Office), is commencing 
— as a consulting electrical engineer, and his son, 

r. A. H. Preece, is giving up his present offices after 
March 25, and will be associated with him at 13, Queen 
Anne’s-gate, Westminster, S.W.; Major Cardew, R.E., 
retired (who has been for the last ten years electrical 
adviser to the Board of Trade), and his brother, Mr. 
Llewellyn Preece, will also become partners with the 
ae Preece. The firm will be styled ‘‘ Preece and 

ardew.” 





ARGENTINE ProGRESS.—Argentine agriculture has re- 
ceived a stimulus of late years in consequence of the 
premium on gold at Buenos Ayres, the opening out of 
more and more Argentine railways, and an uninterrupted, 
although somewhat fluctuating current of immigration. 
Without means of bringing wheat to the Argentine 
coast, Argentine farmers would, of course, have been at 
a great disadvantage; but every year sees more and 
more of Argentina opened up by the locomotive. Some 
of the Argentine railways have become quite important 
concerns. The revenue of the Buenos Ayres Great 
Southern Railway, for instance, from July 1, 1898, to 
March 12, 1899, was 1,250,625/., as compared with 
1,059,308/. in the ry ee ony swe of 1897-8. The 
Buenos Ayres Great Southern Railway is certainly the 
foremost railway system in Argentina; but the receipts 
of the Argentine Great Western Railway, thus far in 
1898-9 have also been 256,444/., as compared with 
200,1997. ; those of the Buenos Ayres and Pacific Rail- 
way, 290,697/., as com with 229,723/. ; and those of 
the Buenos Ayres Western Railway, 526,531/., as com- 
pared with 433,631/. A fair business with agricultural 
machinery is being done in Argentina by both British 
and American firms. It is estimated that there are now 
7000 threshing machines in the Republic. 





Paris EXHIBITION, 1900.—PROTECTION OF PATENTS.— 
Tt has been the custom, on the occasion of every recent 
International Exhibition held in France, to pass a tem- 
porary Act, giving protection to patents, designs, and 
trade marks, in sadision to the Act of May 23, 1863, 
which is quoted in the French regulations of the Paris 
Exhibition of 1900. In view, however, of a recent de- 
cision of the French Court of Appeal, which has attracted 
much attention, the French Government are takin 
special steps to protect exhibitors in 1900. The Roya 

mmission for the Paris Exhibition have been officially 
informed by the Consul-General of France that a Bill 
will shortly be laid before the French Chamber, in which 
certain clauses referring to the invalidation of patents are 
suppressed. The Act of 1868 will be re-enacted on the 
present occasion with some amendments. It will give 
the owner of a design the rights conferred by patent 
from the date of admission to three months after the 
close of the Exhibition without prejudice to any patent 
or registration which he may effect before the expiry of 
that period. This gives a longer protection than 1s 
afforded in similar cases in the United Kingdom by 
British law, which specifies that application for the 
registration of the design must be made before or within 
six months from the date of the opening of the —_ 
tion. Her Majesty, by an Order in Council. —_ 
February 2, 1899, has declared that the provisions bs 
Sections 39 and 57 of the Patents, Design, and Tra | 
Marks Act of 1883 shall apply to the Paris Exhibition 0 
1900. This relieves exhibitors from the conditions spec!- 
fied in the said sections of giving notice of their intention 
to exhibit, The new French Act, it is believed, wi 

ive British subjects ter protection than the ordinary 


ritish law affords to French subjects ; and this, coup! 
have no effect 


fears which 


as binding precedents, uld allay any foaxbibiting 


British exhibitors may entertain with regard 
at the Paris Exhibition of 1900, 
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INDUSTRIAL NOTES. 


Tux seventy-fourth annual report of the Steam 
Engine Makers’ Society is a worthy record of an old 
and excellent union, well managed, and by no means 
s0 militant as many of the younger trade unions. It 
suffered rather severely during the engineering dis- 
pute, although, as a society, it was not responsible for 
the policy which led to the lock-out. On the other 
hand, as the London members were represented on 
the Committee of the Allied Trades, the informal 
sanction of the union was given to that policy. The 
effects of the dispute are to be seen in the tables of 
income and expenditure, but it had pretty well re- 
covered from its financial depression at the close of 
the year, loans to the extent of 7900/. having been re- 
Mike numerical strength of the union on January 1, 
1899, was as follows: 107 branches, with 8131 members 
‘in limits.” These figures show a decrease of one branch 
and of 452 members as compared with 1897, but with 
five more members than in 1896. The total income in 
1898 was 37,896/., or 20007. more than in 1897. But 
in those totals are included the loans, amounting to 
7900/. The aggregate expenditure in 1897 was 
42,807/. 163.; in 1898 it fell to 33,709/. 5s. 5d.; but 
in those totals are included the repayment of the 
loans referred to. The financial position is a strong 
one, for not only is the society free from debt, but it 
has a balance to the good of 34,951/. 18s. 14d., or 
4/, 63. 1fd. per member. As a rule, most unions of 
the better class regard 4/. per member as a substantial 
asset against all possible liabilities. Since the growth 
of the superannuation benefit the officials think that a 
higher figure is desirable in the shape of investments. 

The income included 29,997/. 14s. 2d. as contribu- 
tions and levies, and 269/. 7s. ld. as entrance fees of 
new members. The levies to the Accident Fund and 
Benevolent Fund amounted to 448/, 15s. 8d. 

The items of expenditure have a special interest 
because of the provident benefits provided by this 
society. Unemployed benefit cost the union, in 1897, 
17,800/. 12s. 4d.; in 1898 it fell to 8828/7. 2s. 1d., or 
considerably less than one-half. Travelling relief 
amounted to 159/. 1ls. 3d., or about 5/. more than in 
1897. Sick benetit cost in 1897 4030/. 9s. 2d.; in 1898 
42651. 193. 6d. Funeral benefit cost in 1897 
13637. 7s. 9d.; in 1898 1353/. 16s. Superannuation 
benefit cost in 1897 3425/. 3s. 6d.; in 1898 3565/. 63. 
Under this head there is a steady continuous increase. 
Accident benefit cost 400/., the largest amount since 
1891. Benevolent grants amounted to 86/. 10s., while 
contingent benefit, cost of actual disputes, was 
33171. 6s, 2d.,. and in the previous year, 1897, 
9752/. 8s. 5d. During the twenty-two years pre- 
vious to 1897 the annual payments in ‘‘ contingent 
benefit” only amounted to about 264/. annually on 
the average, not more than the cost of accident 
benefit. But this is a non-aggressive union. 

The working expenses are put down as 25211, 11s. 2d., 
or about 210/. less than in 1897. The average cost is 
about 6s. per member per year, all inclusive. There 
has only been a variation of a few pence since 1873, 
the average before that date was higher. In the 
aggregate cost of working expenses, the printing of 
the annual reports is ‘alae’, more than one-half of 
which comes back as income. There are also other 
repayments for emblems, cards, rules, &c. The aggre- 
gate expenditure, extending over 48 years, shows how 
completely this society may be regarded as a provi- 
dent union with large benefits, and valuable as a 
social and industrial institution. The following Table 
gives the aggregate payments : 


: ad; 
140,925 15 6 


Unemployed benefit 
Travelling os Bee: . %,04418 4 
Sick o a .. 93,983 410 
Funeral 5 ae ees O 5 
Accident ee oie 0. Meee 16 0 
Superannuation ,, a6 .. 48,344 10 11 
Benevolent rants ... od Ais 2,419 10 0 
Contingent benefit (strike pay)... 18,869 15 2 
Total amount ... a ... 849,872 11 2 
Total cost of management 
(all expenses) ; : 62,797 17 0 
Aggregate expenditure (48 
years)... a te ... 412,670 8 2 


The first seven items in the above Table may be 


regarded as provident benefits of the best kind, not 
bo 4 equal, but superior to, the best friendly 
ies, 


The cost of management is not extrava- 
gant, when the whole is divided over the numerous 
branches with all their officers, as well as the general 
office and its salaries, 

he effect upon the social and physical condition of 
the members and their families of the benefits pro- 
vided is seen in the Tables of the ages at death of 
members and their wives. In the year 1877 the 


average age at death of members was 414 years, and 


of the wives 40} years : si : 
Stina fox strats 8; Since then the average has be 


There has 


51 years, and for members’ wives 514 


years. thus been a gradual increase in the 





average duration of life in consequence of better 
conditions, higher wages, and generally fewer hours 
of labour. 





The ambitious project of establishing a ‘ National 
Conciliation Board” to deal with labour disputes has 
fallen through for the present, whatever may come of 
it in the future. The Trades Congress Parliamentary 
Committee endorsed the project, and in the report 
they have just issued they lay the blame of failure 
upon the employers. The proposal arose out of a de- 
putation to Mr. Ritchie in December last, when the 
President of the Board of Trade spoke warmly as to 
the necessity for some provision to prevent labour 
disputes, which he declared to be ‘‘a disgrace to our 
civilisation.” The Parliamentary Committee, in a 
resolution forwarded to Mr. Ritchie, on December 16, 
1898, expressed approval of his pronouncement, and 
asked that a conference should be arranged between 
employers and employed to confer as to the best means 
for preventing industrial conflicts. Mr. Ritchie at 
once placed himself in communication with the Em- 
ployers’ Parliamentary Committee, and an interview 
took place when the matter was discussed. Mr. Ritchie 
appears to have regarded the interview as favourable, 
for he so expressed himself to Mr. Sam Woods, M.P., 
on February 10. On the 13th he sent to Mr. Woods 
his draft proposals as laid before the Employers’ 
Committee ; the reply of the employers, dated 
March 18, is to the effect that they sympathise with 
the object, but do not see their wayclear to the possible 
formation of a National Board on the lines laid down 
by the President of the Board of Trade. The above 
are the facts of the case as mares the negotiations. 
The basis of the plan submitted was: ‘‘ (1) No out- 
side interference by a Government department or 
otherwise ; (2) No compulsion.” The basis must be 
by mutual agreement. A conciliation board in every 
trade, and, failing agreement, reference of the matter 
to the Central Board; no strike or lock-out until a final 
decision is given. The proposal was to endow the 
Central Board with every attribute which could add 
to its importance, such powers, for instance, as are 
now —, by the Board of Trade. The scheme 
would really violate the two main conditions—out- 
side interference would be needed, and there would 
have to be compulsion to carry out awards, 





The report of the Cotton Spinners show that over 
34 per cent. of the members were in receipt of benefit, 
though this does not necessarily imply that employ- 
ment was not to be had. There are stoppages which 
entitle to relief when trade is good, stoppages which 
are unavoidable. The report complains of the apathy 
of members in not increasing the membership—even 
when a dispute was threatened there was no increase, 
but rather a decrease of 19 in the month. The united 
membership was 14,702, or 1392 fewer than a year 
ago. There were 14 dispute cases reported, most of 
which the committee were able to deal with, but a few 
difficult ones remained even at the date of the report. 
There were also reported 47 accident cases, ten of 
which are reported on by the society’s doctor. Seven 
cases of accident come under the Compensation Act, 
only one of which seems to have needed the advice of 
a solicitor by reason of the company’s refusal to recog- 
nise responsibility. This report, issued on the eve of 
the dispute, assures the members that the committee 
are fully alive to the momentous issues before them, 
and that the association was prepared to act for the 
best. The result shows that the confidence was not 
misplaced ; there has been no lock-out, the matter 
having been settled at the Manchester Conference, as 
stated last week. 

The annual accounts of the association are given in 
this report. The total income was 22,219/. 12s. 1d., 
including repayment of 700/. loans by other unions. 
Cash investments realised 1814/. 13s. 3d. ; contribu- 
tions and levies, 19,274. 6s. The payments included 
benefit payments, 9440/. 5s.; donations, 1834/. 18s. 1d.; 
and cash investments, 6000/. The association does 
not provide sick benefit or superannuation allowance, 
only trade benefits and out of work being pro- 
vided for.. The cash balance at the close of the year 
was 9028/, 18s. 2d., being an increase of over 4000/. 
in the year. The annual balance sheets of the several 
districts are also given, by which it appears that per- 
manent benefit is given in cases of disablement by 
accidents while at work. 





The position of the engineering trades throughout 
Lancashire continues practically unchanged, the ac- 
tivity reported of late being fully maintained, while 
new work is coming forward freely in more than 
sufficient quantities to replace orders as they run out. 
The outlook is most encouraging, for not taly is there 
the prospect of full work for the remainder of the 
present year, but for a considerable period into the 
next year. This condition of things stands good as 
regards all the chief branches, certainly in all the 
see firms, not only in the engineering branches 
specially, but in the boilermaking trade, and with 





ironfounders also. Such a flush of work has not been 
known for years, scarcely even in the years 1870 to 
1874. Profits were higher in those years, great for- 
tunes being made. 





The position of the iron and steel trades in the Wol- 
verhampton district may be described as satisfactory, 
for every branch continues brisk. Pig iron is scarce 
and dear, and all quotations are firm at full rates. 
Common sheets have been in better request, but the 
high price of spelter restricts the galvanising branch, 
the orders in which are mainly for working-up pur- 

ses. Some doubt has existed as to whether the list 

rms will increase their basis of 8/. per ton for ordinary 
marked bars for the next quarter, but it has been 
thought that the associated makers of unmarked bars 
will advance the present minimum rates of 6/. 15s. per 
ton at the quarterly meeting. The demand is so 
urgent that in some instances buyers have given higher 
rates for future supplies, thus encouraging the belief 
that the trade can risk a further advance. The de- 
mand for steel is unabated, and full rates are easily 
obtainable for all qualities. The latest quotations all 
round are firm, and the tone generally is buoyant. 
Nearly all the local industries are very busy, though 
some are more pressed than others, 





In the Birmingham district the favourable tone re- 
cently observable is not only well maintained, but 
there is an apparent tendency towards further improve- 
ment in the iron and steel trades. There has been a 
brisk inquiry for iron and steel for railway purposes, 
bridge-building, chains, and catches, and other ship- 
building requisites, also for boiler-plates and iron 
foundry material. The chief difficulty seems to be the 
supply of raw material, the output of pig-iron falling 
below the demand ; its scarcity is, it is said, becoming 
acute. The cycle trade is gradually improving. 





The engineers on the north-east coast recently re- 
quested the employers to advance their wages 2s. 
per week, and the engineers on the Clyde also sent in 
a request for 5 per cent. advance. The points in the 
refusal in both cases are the same—advance in the 
price of raw material, and the fact that contracts 
were taken when things were cheaper. Contracts 
covering a long period are a necessity. 





The Plasterers’ dispute drags slowly on—the men 
ae to think that they are winning hands down. 
The total number on the union books is stated to be 
2240 men, but this is 94 fewer than in the previous 
month. The general secretary of the union reiterates 
his statement that the council are ready to meet the 
master builders to discuss the question, and he adds 
that if a conference had taken place possibly the dis- 
pute might have ended. But, then, he had declared 
that the Council had no faith in the employers’ repre- 
sentatives carrying out the decisions arrived at—this 
was the barrier. Still a conference just now might 
clear matters up. 





A dispute has arisen in the boot and shoe trades in 
London, which the officials of the union have a difti- 
culty in coping with. The whole trade is supposed 
to under an agreement to submit matters in 
dispute to the joint committee, and failing a settle- 
ment to the umpire. But the London men for various 
reasons neglected to elect representatives on the 
Board, and , erm held aloof generally from the recog- 
nised methods of negotiation. Now, however, it is 
probable that Lord James of Hereford will be asked 
to deal with the case and give a decision as to the 
attitude of the London men, and their allegiance to 
the Board, in spite of their non-action in regard to it. 
Responsibility is not shifted by abstinence on the 
part of a section. 





At a conference of representatives of Welsh tinplate 
manufacturers and their workmen, held at Swansea 
last week, proposals were discussed with the view of 
regulating wages by a sliding scale similar to that in 
operation in the Midlands. It appears that the proposal 
was favourably received, and it was decided to invite 
the chairman of the Metal Trade Alliance at Birming- 
ham to an adjourned conference to explain the opera- 
tion of the Midlands scheme. If some such arrange- 
ment can be made, it is probable that the frequent 
disputes in this branch of trade might be averted, and 
the trade itself saved from ruin. 


The miners of Staffordshire have decided to affiliate 
themselves with the National Federation of Miners, 
from which hitherto they have held aloof. This will 
mean at some future time an abandonment of the 
sliding scale which has for a long time regulated their 
wages. In this respect they now stand in the same 
position as the Welsh miners, they belong to the fede- 
ration, but keep to the scale until such time as it can 
be rightfully abolished by notice or lapse of agreement. 

The miners of Scotland have almost unanimously 
accepted the offer of an advance of 3d. per day in 
lieu of the 6d. demanded. This will operate until 
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August 1. They have also agreed to the proposal to 
establish a Conciliation Board, and a conference will 
be held in London shortly to constitute such a Board. 
This is another victory for ceful negotiation in 
labour disputes, promoted by the parties concerned. 





Although the wages dispute in the cotton trade has 

been settled, a strike of weavers has taken place at 
the Victoria Mills, Barrowford, in consequence of the 
employers’ complaint that the work was badly done. 
Surely this was a matter for investigation by the 
Joint Committee, and for their adjudication. The 
charge is one capable of proof, and, if true, there ought 
to be a remedy. 
Mr. dente, of the Cotton Operatives’ Associa- 
tion, asserts that the recently formed Workers’ Union 
have been supporting a sectional strike at Mossley, 
Lancashire, against the principles of the Operatives’ 
Union. This interference is, he says, likely to bring 
the Workers’ Union into conflict with the regular 
organisations of various trades, and will be conducive 
to disputes where, if the men were left to themselves, 
would be decided by the local union. Strikes are 
frequent enough without any incitement by outside 
parties. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on March 10, 
Professor Oliver Lodge, F.R.S., President, in the chair, 
Mr. A. A. Campbell Swinton, described and exhibited a 
Wehnelt current-interrupter. A glass cell contains a 
large cylindrical negative electrode of lead, and a small 
positive electrode consisting of a platinum wire about 
ryin, or fin. in length, in a solution of one part sul- 
phuric acid to about five parts water. The platinum wire 
may project from the top of the shorter arm of a —- 
ebonite tube, so that it can point upwards imme in 
the solution. Or it may be fused into a similar glass tube: 
but glass is apt to crack in the subsequent heating. 
Wehnelt’s interrupter replaces the make-and-break appa- 
ratus of an induction coil; it also replaces the ordinary 
condenser of that apparatus. In its present form it re- 

uires rather a strong current. The resulting spark at 
the secondary terminals differs in character from the 
ordinary spark of an induction coil ; it is almost unidi- 
rectional, and in air takes a V-form, bright, continuous, 
and inverted—somewhat like a pair of flaming swords, 
rapidly crossing and recrossing one another at their 
points. By blowing upon the Y it breaks up, and then 
more nearly eats Si the customary discharge of a coil. 
The sound emitted by the spark has a pitch that varies 
with the conditions of the circuit. As the self-induction 
of the circuit is diminished, the spark-pitch rises ; it be- 
comes infinite when the self-induction vanishes, i.e., the 
Wehnelt interrupter will not work in a circuit devoid of 
self-induction. As the applied potential difference 
diminishes, the spark-pitch diminishes. In Mr. Camp- 
bell Swinton’s experiments, 25 volts was the minimum 
primary voltage at which his apparatus would work. The 
spark-pitch also varies with the length of the platinum 
wire electrode in the solution. If the circuit is closed by 
dipping this electrode into the solution, the apparatus 
will not work: the wire must be dipped in before closing 
the circuit. After working for about a quarter of an hour, 
the action often ceases ; this fatigue effect is not due to 
heating of the solution, for it is not obviated by keepin 
the temperature constant by a water bath. It is sup 
that the es generated at the platinum electrode forms 
a more or less insulating film which interrupts the 
current until absorbed by the surrounding water. The 
fact that oxygen is more easily absorbed than hydrogen 
may explain why it is necessary to connect the platinum 
electrode to the positive pole of the battery or dynamo. 
When the platinum electrode is dipped gradually into 
the solution, the wire gets red-hot and the interruptions 
do not take place. Again, when the apparatus stops, 
from fatigue, ee gets red-hot. The action is 
further complicated by a series of small explosions, and 
by the formation of a kind of electric arc at the platinum 
electrode. The coil exhibited was connected to the 100- 
volt electric light mains at Burlington House; in this 
case the potential difference at the terminals of the 
primary was 30 volts, and that across the interrupter 150 
volts—a total of 180 volts, showing the effect of im- 
poe. For Roentgen-ray work the apparatus would 

very effective, but unfortunately the sparks produce 

reat heating, so that the cathodes of tubes are melted. 
Mr. Campbell Swinton su ted that as the sparks were 
more nearly continuous than ordinary discharges they 
might produce Hertz waves less rapidly attenuated than 
those now applied to wireless telegraphy ; the trains of 
waves would also follow one another at shorter intervals 
than those from the sparks at present employed. 

The President said he was rather surprised that the 
self-induction of the — ry coil was not sufficient of 
itself to form the induction factor in the impedance 
necessary for perfect working. He would like to know 
how the — behaved when an alternating current 
was used. Did the secondary coil become damaged by 
overheating? Did reversal of the current assist the re- 
covery from the fatigued condition of the apparatus? 
The natural period of the circuit depended upon its 
capacity and its self-induction. There was undoubtedly 
capacity at the surface of the platinum electrode in the 
ye this capacity acted ther with the auxiliary 
se 


f-induction, and the self-induction of the rest of the 
circuit in the orthodox way, and there was automatic 
adjustment of resonance to the frequency of the interrup- 
tions, probably by variations of the capacity at the elec- 





trode. The heating effect, when a wire was made to close 
a circuit with a liquid, was discovered many years ago. 

Professor G. M. Minchin thought that the usefulness 
of the apparatus would be greatly increased if it could be 
made to work with less current.- He had himself suc- 
ceeded with 12 applied volts, but not with 10 volts. As a 
tentative experiment he had used a horizontal lead plate, 
with disastrous effect, for the apparatus went suddenly 
to pieces. Explosions were frequently obtained, but they 
were not attended with much real danger. Ina later and 
safer apparatus he used a pe wire about # in. long 
projecting from a glass tube, around which the lead plate 
was bent. There appeared to be a definite depth of 
immersion of this wire, at which the apparatus worked 
with minimum current. In his apparatus this critical 
position was when half the wire was below the surface of 
the liquid, the other half projecting into the air. He 
attributed the fatigue to the presence of about the 
electrodes, for he observed that a mechanical tap to the 
base of the apparatus restored the working condition. 

Mr. Rollo Appleyard pointed out that the improved 
result at half immersion, observed by Professor Minchin, 
taken together with the phenomena described by Mr. 
Campbell Swinton as to the effect of dipping the elec- 
trodes into the solution, suggested that the liquid imme- 
diately around the submerged part of the wire was at 
some instants in the spheroidal state. The breaking 
down of the spheroidal state would be facilitated by 
heat lost by the immersed part to the non-immersed part 
of the wire. The capacity for heat of the non-immersed 
part, and the degree of roughness or smoothness of the 
immersed part would thus A wg as factors in the ex- 
planation. No doubt the evolved gases were the primary 
cause of the interruption of current, but the wire having 
once become red-hot, the spheroidal condition would in- 
troduce a further cause of electrical separation between 
the wire and the liquid. 

Professor V. Boys asked whether it was the liquid or 
the electrodes that became fatigued. Experiments should 
be made to determine the effect of variations in the 
hydrostatic pressure around the platinum electrode. 

M1. T. H. Blakesley said that the rise of potential at 
the terminals of the interrupter proved that the arrange- 
ment possessed capacity. Sucha rise of potential could 
not occur without there being capacity, any more than it 
could without self-induction. 

Mr. D. K. Morris described experiments he had made 
with a Wehnelt interrupter, using a 1-kilowatt trans- 
former with a transformation of 4 to 5, intended for 10 
amperes at 100 volts. The anode of the interrupter was 
designed to have an adjustable surface to correspond 
with the load on the secondary—a platinum wire at the 
end of a copper wire could be projected more or less 
through the drawn-out lower end of a glass tube contain- 
ing oil. The best results with the interrupter were ob- 
tained with about 45 volts on the primary circuit. At 
this pressure an average current of 1 ampere sufficed to 
give 125 (alternating) volts very steadily on the secondar 
As measured by an electrostatic instrument, the ‘‘no-loa 
loss was only 45 watts. The secondary could then be 
loaded up with lamps, provided that the exposed surface 
of platinum wire was proportionately increased. The 
a. delivered to the lamps, however, was not at 
any load much greater than 45 per cent. of that taken 
from the mains. By connecting the interrupter with a 
condenser of 4 microfarad, the efficiency at small loads 
was increased to nearly 60 per cent. He had observed 
that the fatigue of the interrupter could be temporarily 
remedied by reversing the current. 

Mr. C. E. S. Phillips asked whether Mr. Campbell 
Swinton had tried other liquids than dilute sulphuric 
acid. So far as his own experiments went, he had only 
obtained good results with that electrolyte. 

Mr. Campbell Swinton, in reply, said that with the 
apparatus arranged in a simple circuit an alternating cur- 
rent applied to the primary of an induction coil through 
a Wehnelt interrupter produced only about half the effect 
of the corresponding direct current—apparently, only 
half the alternations got through. But if two inter- 
rupters were connected in parallel circuits it was possible 
so to arrange them that one took one-half and the other 
the second half of the alternation. It might, therefore, 
be possible to design an induction coil with two primary 


»”» 


windings to _— to the two interrupters, so as to 
ive an additive effect. The induction coil he had used 
ad suffered no damage from the current employed in the 


experiments exhibited ; there was extremely little heating 
of the secondary. He could not with his apparatus restore 
the working condition by any be tomer disturbance of 
the interrupter. Hydrochloric acid failed, but a saturated 
solution of potassic bichromate gave fair results, 

The President in proposing thanks, said he did not 

ree with Mr. Campbell Swinton’s remarks as to the 
chances of improving Hertzian telegraphy by the use of 
these interrupters. The rate of interruption with this 
apparatus was something like 1000 per second, but the 
vibrations corresponding to Hertz waves were of the 
order 100,000 per second. The wave trains from oscil- 
lators excited by the new interrupter would still be a 
series of damped vibrations ; the amplitudes would not be 
maintained. It might be advantageous to have sparks 
following one another so rapidly, but he doubted it. For 
Hertzian telegraphy, the spark at the oscillator should 
‘‘ crackle ;” to _— the best effect, the air about the 
oscillator should be in a non-electric condition. 

A paper by Mr. A. Griffiths on ‘‘ An Apparatus for 
the Determination of the Rate of Diffusion of Solids Dis- 
solved in ce ” was then read. The apparatus con- 
sists of a cylindrical glass vessel subdivided about mid- 
way by a horizontal non-porous partition into which are 
fitted a number of vertical tubes. Theflower section of 
the vessel is filled with a Bank, such as an aqueous solu- 
tion of cupric sulphate, and the upper one contains pure 





water. The method consists in determining by chemical 
analysis the quantity of cupric sulphate transmitted up 
the tubes. The paper gives the theory of the method, 
with very few experimental results. Ordinary diffusion 
observations are affected by the flow of liquid in the 
tubes due (1) to changes of temperature of the apparatus 
as a whole, (2) to differences of temperature throughout 
the liquid, (3) to local variations in volume produced by 
the process of diffusion, (4) to inequalities in the lengths 
of the tubes. Equations are given for determining the 
magnitudes of the sources of error, and certain numerical 
cases are worked out. 

The same author also contributed a note on “ The 
Source of Energy in Diffusive Convection.” Diffusion 
tends to produce local changes of density, causing gravi- 
tational currents, which currents can be made to do work. 
By ‘diffusive convection ” the author means these gravi- 
tational currents. The heat equivalent of the work done 
is determined in a particular case, 7.¢., for a subdivided 
vessel, as in the above paper, having two tubes of unequal 
length. He points out that the heat absorbed, owing to 
diffusion through one of the tubes, is independent of the 
mechanical motion of the liquid in that tube, and it is 
also independent of the length of the tube, 

The President proposed a vote of thanks, and in doing 
so descri an apparatus he had used for a thermostat, 
A double-walled cylinder of i sheet, with a little 
water in the inters is exhausted at atmospheric 
temperature, until the water boils. It is then sealed. 
Water vapour is a powerful equaliser of temperature, and 
a vapour jacket of this kind is very efficient when it is 
required to maintain uniform temperature—not constant 
temperature. 

r. Watson described the method of Mr. E. H. Grif- 
fiths, who used tap water as a negative source, and a gas 
flame as a positive source, with extremely good results as 
a thermostat for constant and for uniform temperature. 
The meeting then adjourned until March 24, 








RussIAN Raitways.—At the commencement of this year 
Russia had 40,437 versts of railway in operation. There 
are also 9947 versts more in course of construction. 


Water Pires ror JAPAN.—On February 20, tenders 
were opened at the office of the Yokohama Water Works 
for about 17,565 tons of straight and special cast-iron 
pipes. There were also a i of valves tendered for 
at the same time. The following bids were made: Pipes, 
exactly according to city engineer’s specification : Favre 
Brand, 1,281,249 yen; Jardine Matheson, 1,382,327 yen; 
Mitsui Bussan, 1,433,903 yen; China and Japan Trading, 
1,463,457 yen; Okura, 1,481,000 yen. With exceptions 
to engineer’s specification : Favre Brandt, 1,016,441 yen ; 
Mitsui Bussan, 1,408,902 yen ; China and Japan Trading, 
1,443,761 yen ; Tanaka, 1,231,246 yen. Valves: Takata, 
10,545 yen; Jardine Matheson, 10,926 yen; Raspe, 
11,529 yen ; Toyotama, 11,880 yen; American Trading, 
12,808 yen; Favre Brandt, 12,964 yen; Mitsui Bussan, 
13,134 yen; China and Japan Trading, 20,465 yen. 
It must be noted that the prices include delivery to about 
four miles inland, and that 10 per cent. duty, bank in- 
terest, risks owing to breakage and rejections, or fall in 
exchange, must be borne by the contractor, also goods 
have to stand a rigid inspection and test at the ultimate 
place of delivery. The order has not yet been placed 
with any contractor, as the lowest bid for the pipes ex- 
ceeds the Municipal estimate, but the pipes will doubt- 
less go to Favre Brandt, who represent a Liége firm of 
pipe founders. The Liége firm has supplied the bulk of 
the pipes used in the Tokio water works. It is generally 
understood in Japan that these Liége people run all risks 
of breakages and rejections until the pipes are ultimately 
accepted at the water works in Japan, while in the case 
of American and Scotch founders, these risks are not 
borne by the contractor after the fos leave the works. 
Ten yen is about equal to one pound sterling. 





Tur GRAND TruNK Rattway.—The ratio of the working 
expenses to the traffic receipts upon the Grand Trunk 
Railway Company of Canada for the second half of last 

ear was 66.71 per cent., as com d with 63.84 per cent. 
in the corresponding period of 1897. The expenditure on 
capital account in the second half of last year was 201,077/. 
In this total new rolling stock figured for 149,093/. ; 
double tracking for 5851/.; and other new works for 
46,1862. The number of locomotives upon the system at 
the close of December, 1898, was 798, as compared wit 
795 at the close of June. The number of passenger cars, 
baggage cars, &c., in service at the close of December, 
1898, was 840, while the total number of freight cars in 
use at the same date was 24,341. The Grand Trunk has also 
some special rolling stock, viz., 101auxiliary and ice ——- 
cars, 29 boarding cars, 168 dump cars, 50 cinder cars, an 
69 snowploughs. The cost of the fuel consumed by loco- 
motives in the second half of last year was 179,306/., ‘f 
compared with 181,477/. in the corresponding per! “4 
1897. The net profit realised on working in the —— 
half of last year was 712,580/., as compared with 812,347/. 
in the corresponding period of 1897. The pee: 
tance run by trains in the second half of last year =. 
8,573,525 miles, as compared with 9,048,134 miles in t! 4 
corresponding period of 1897. The total of 8, 57 3,5 
miles was made up as follows: Passenger trains, 3,270, 
miles ; freight trains, 4,758,402 miles ; and mixed — 
544,519 miles. The length of line worked 4 —— 
the close of last year was 3512 miles, of which 2956 mules 
were lines owned by the company, 512 miles lines — 
and partly owned, and 15 miles lines leased or eo’ 
The extent of line and sidings upon which iron ral 3 ar 
in use has now been reduced to 41} miles. Trains have 
commenced running over the double track of the Victoria 
Jubilee bridge, 
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STRESSES ON SHIPS. 
The Stresses at the Discontinuities in a Ship's Structure.* 
By Mr. J. Bruun, Member. 


THE usual method for estimating the strength of a plate 
girder assumes that the structure is continuous. The 
hull of a ship does not usually fulfil that requirement, 
and it therefore follows that the common theory is not 
strictly applicable. On the whole it may, however, be 
taken to Be practically true where larger portions of the 
structure are continuous ; but in the neighbourhood of 
the discontinuities it pve. a true indication of the 
stresses set up in the material. ; 

Before inquiring into what takes place at the discon- 
tinuities, it may be desirable to brietly look at the case 
when the structure is continuous, and to see how the 
stresses are distributed in that case. It is here only pro- 
posed to deal with stresses due to forces — on the 
vessel as a whole, and not with those due to local forces. 

We calculate the principal longitudinal stresses in a 
ship by the formula 

wee i 
p=—-y +. .- (1) 
f 

where p is the stress per unit sectional area, M the bend- 
ing moment at the cross-section under consideration, I the 
moment of inertia of the material of this section about its 
neutral axis, and y the distance from the neutral axis of 
the point where we desire to know the stress. By this 
formula we may, if we assume a continuous structure (say 
a ship without erections and hatchways), calculate the 
fore-and-aft pull and push stresses due to bending forces 
at any point of the vessel. 

The shearing stress we calculate by the formula 

q= Em 

1~T2t 
where ¢ is the stress per unit of sectional area, F the 
shearing force at the cross-section under consideration, I 
the moment of inertia of the material of this section 
about its neutral axis, m the moment about the neutral 
axis of all the material of the section, which lies beyond 
the point where we desire to know the stress, and ¢ is the 
thickness of the material at this place. : 

By the above two equations we can determine the 
whole of the stresses due to longitudinal bending, and we 
may find the resultant principal stresses at any point 
from 


(2) 


tga ae 
ati Pr a. . (3) 


where the two values found for f will be at right angles 
to each other, and will have opposite signs; that is, the 
one will be a pull and the other a push at right angles to 
the first. 
The directions of these principal stresses are given by 
the equation 
2q 


tan 2 6 = . ° . (4) 
Pp 

where @ is the angle the respective axes make with the 

vertical and horizontal directions, 

To get an idea of the distribution of the stresses in a 
ship with a continuous structure, and subjected to bend- 
ing actions, we may imagine two sets of lines drawn on 
the surface of the vessel, such that the one set at all 


points gives the direction of pure pull and the other the | H 


direction of pure push stress. For a vessel hogging on a 
wave, they will be of the descriptions shown in Fig. 1a, 
if there is only one maximum bending moment in the 
length of the ship. In this particular case the upper- 
most lines will represent tension, and the lower ones 
compression. Both sets of lines have been tapered from 
amidships, where the stresses would be maximum to the 
ends, where the stresses would be zero. The two systems 
must cross each other, and the bounding edges of the 
Ss at right angles, and the neutral axis at angles 
of 45 deg. 

We may further determine other two sets of lines 
(Fig. 10), also at right angles to each other, but making 
angles of 45 deg. with the two previous sets, and with the 
bounding edges of the vessel, and being respectively 

arallel to and at right angles to the neutral axis. These 
latter lines will give the direction of the maximum shear- 


ing stresses at any point. The stress is given by the 
formula 


. (5) 


It will at any point be of equal amount across the two 
sets of lines at right angles to each other. The lines 
shown in Fig. 1b have also been thickened in proportion 
to the amount of stress they represent. 

Che four sets of lines shown in Figs. 1a and 1b indicate, 
therefore, at a glance how the stresses vary in magnitude 
and direction in the shell-plating of a ship of continuous 
structure subjected to pure bending forces. The pull and 
push stresses being at a maximum near the middle of the 
ppper and lower edges, show the importance of efficient 

utt connections at these places. The shearing stresses 
ne at a maximum near the bilges at or near a quarter 
h © vessel s length from each end, prove the necessity of 

“athens efficient edge connections for the plates at these 
sys because the one part of the shearing stress is 

ere wholly horizontal, or nearly so, and must therefore 


g= Vp? + 49? 
2 


be borne by the rivets in the landing edges. The four | O 


curve systems will change, as we imagine the vessel to 
= and pitch, and the positions of the points of maxi- 
. one stress will alter periodically, but the lines must 
ways meet each other at the same angles. They may 
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be compared to a network enclosing the ship, which now 
tightens its meshes here, now slackens them there, as 
the vessel is being tossed about on the water. Rah 

If we consider the lines of pure pull (Fig. 1a), it is 
clear that we could cut the plating clean through in the 
direction of these without injuring in the least the resist- 
ance of the vessel to bending. If, however, we cut these 
lines across their direction, then the whole of the pull 
destroyed in that way must be borne by the material 
eat the wounded part, and it can only be transmitted 
there through shearing stresses. 

Let the — of ey pisercacnanp ae broken = — 
upper part by a cut, say of a gangway door, as in Pig. 2. 
The stresses ~ the immediate cabhahaed of the dis- 
continuity will then be affected to a large extent. Some 
of the stress lines must be deflected under the cut, as no 
stresses can be transmitted across the door space. Pull, 
push, and shear stresses of a very complex nature will 
thereby be set up in the plating near the door. Theexact 
evaluation of these stresses would be a matter of extreme 
difficulty. We can, however, determine their general 
character. . 

The stresses at the ends of a bridge will be affected in 
the way shown in Fig. 2. Let Figs. 3a, 3b, and 3c repre- 
sent the half of a bridge side and part of the plating 
below. We may leave the thickness of the plating out 
of consideration, as it does not affect the result. The dis- 
tribution of the stress will the same, whatever the 
thickness. If we consider a small part of the plating 
dy x d«x(Fig. 5a) then we have for PaaS oe when 
we call the fore and aft pull stress at C pa, the vertical 
push or pull stress p,, and the shearing stress across 
either a vertical or horizontal plane q, that 


apr — aq 


dp,.dy=dq.dzx, or : (6) 
dx dy 


and 
dp,.dx=dq.dy, or UPe 9 
dy 


du 
7] x 
prody 
0 0 
y y 
po At= 
0 0 


Considering first the horizontal = stresses, it is evi- 
dent by inspection that they will be nearly constant 
across G H, at some distance in front of the bridge, if we 
neglect the variation due to the variation in the distance 
from the neutral axis, which assumption will not appre- 
ciably affect the investigation. As we pass from G H to 
within the bridge, part of the stresses will be taken up 
by the bridge plating, and the tension below will conse- 
quently be uced somewhat. Near the end the pull 
stresses must be small, and they will increase to a maxi- 
mum at the middle of the length of the bridge. It is 
also evident that they'will be smaller at the top of the 
bridge than at the base. Let the curves O a), B a, and 
a 3 represent the horizontal pull stresses ( p, ) along the 
lines O X, BD, and HF respectively, being measured 
from these lines as their bases. We may now draw 
curves §; 71, 82 Y2, and {3 Ys, which represent the same 
stresses ( pa ) across the vertical sections X M, A N, and 
respectively, and measured from these lines as 
bases. Assuming the tension across G H to be a pure 
pull stress—that is, there is no shear stress due to varia- 
tion in the bending moment—then we shall have that the 
total pull across all the vertical sections must be the 
same, or the areas X M ¥; f,, A N ¥2 fa, and H G ¥z fs; 
are all equal. 

The discontinuity in the structure will cause vertical 
pull and push stresses (p» ) to be set up in the bridge 
sides and in the plating immediatel low. These 
stresses will be somewhat of the nature shown in Fig, 30. 
They will be zero along O X, and will probably have 
their maximum values near the line MN. Across D B, 
F E, and M N they will vary from a pull near O E to a 
push at X M. On the whole there can be no resultant 
push or pull across the lines D B, FE, and MN. The 
areas bounded by these lines, and by the curves repre- 
senting the vertical stresses across them, must therefore 
be zero, or the area above the lines must be equal to that 
below. 

The shearing stresses (q) due to the discontinuity 
caused by the bridge are represented in Fig. 3c in_the 
same way as the pull stresses in Figs. 3a and 3b. They 
must be zero ~ all the edges of the plates and across 
X MandM/Y. The stresses will probably all be in the 
same direction, and have a maximum ‘value near the line 


or we may write 
q- da. 
and 


q.dy (9) 


These three sets of curves shown in Figs. 3a, 3b, and 3c 
represent in general all the stresses due to a discon- 
tinuity, such as a bridge or hatch corner, and, although 
it is not possible to fix these stresses quantitatively, we 
may determine the character of the curves from connec- 
tions which must exist between them. 

From equation (6) it is seen that 

dpn _ dq 


: de dy 
or a tangent to any part of the curves Oa,, B a, and 
7 a, (Fig. 3a) must make the same angle with the axis 
X as the tangent to the corresponding point of the 
curve A Q (Fig. 3c) makes with the axis of O Y. 
From equation (7) we have 


dpe 44 
dy da 


ora tangent to the curve A Q (Fig. 3b) will make the 
same angle with the axis of O Y as a tangent at the cur- 





esonine point of the curve B L D (Fig. 3c) makes 
with the axis of O X. 

From equation (8) it will be seen that the areas A C K fy 
(Fig. 3a) and BL C (Fig. 3c) are equal, and the same is 
evidently true, from equation (°), as regards the areas 
CL 6, B (Fig. 3b) and A C K (Fig. 3c). These two con- 
ditions might also have been seen by direct inspection to 
be necessary from the equilibrium of the part O A C B 
(Figs. 3a, 36, and 3c). The total pull across A C must 
be equal to the total shear across C B, and the total pull 
across C B equal to the total shear across A C. 

The break in the continuity, as shown in Figs. 3a, 30, 
and 3c, has been supposed to be represented by the end 
of a bridge. The same considerations would, however, 
hold good as regards a hatch corner. In that case M Y 
may be sup to represent the side of the ship, O X 
the middle line, and E the corner of the hatch, the half 
breadth of which is measured by O E. Our assumptions 
are, indeed, more nearly true as regards the hatchwa 
than as regards the bridge, because the pull across a dec 
is usually more nearly constant than that across a ver- 
tical section through the side plating. There will be a 
slight difference in the nature of the stresses near O X, 
because, in the case of the bridge, there can be no pull 
across this line ; but, in the case of the hatchway, there 
may be = stresses at some parts and push stresses at 
others, though the resultant must be zero. In the neigh- 
bourhood of E, the corner, the nature of the stresses will 
probably be the same, and Figs. 3a, 3b, and 3c may, 
therefore, be taken to illustrate the general distribution 
of the stresses at a square corner cut in the plating, with 
one of its edges el to the main stress, and the other 
perpendicular to it. 

We could now, if we knew the values of pn , pv , and q, 
determine the curves represented in Fig. 2, in the same 
way as we determine the curves for the main stresses in 
a continuous structure, as shown in Figs. la and 1b. The 
vi is, however, to determine the values of pa, pv , 
and q. 

The stresses in a material vary as the strains, as long 
as they do not pass beyond the limit of elasticity. We 
mighi, therefore, measure the strains at various points 
near a discontinuity in an actual vessel, and in that way 
obtain information as to the distribution, The measure- 
ment of actual strains in steel plates is, however, a diffi- 
cult task, and it becomes practically impossible when it 
is necessary to measure simultaneously the strains at a 
great many points at the instant the vessel is subjected 
to a straining action. 

Most homogeneous materials will, in all probability, be 
strained in the same way when subjected to the same 
kind of forces. We may, therefore, make a model of the 
part of the structure to be considered in a material having 
a sufficiently large limit of elasticity to enable us to con- 
veniently measure the strains, and we may then reason- 
ably conclude that the distribution of the strains will be 
the same in the model as in the larger structure of a dif- 
ferent material. Even though it is not quite the same 
as might ibly be the case when there is a difference in 
the ratio between the moduli of elasticity of simple o—— 
tion and of lateral distortion, the similarity will probably, 
for practical purposes, be near enough to the truth in a 
ship’s structure. 

In india-rubber we possess a material with such wide 
limits of elasticity. I have, therefore, attempted. by 
means of it to obtain some idea of the distribution of the 
stresses at discontinuties corresponding to bridge ends 
and hatch corners. India-rubber sheets of a uniform 
quality, and of a thickness (about 4 in.) sufficient to pre- 
vent wrinkling under tension, had openings or corners 
cut through them to represent to scale the discontinuities. 
The method adopted in stretching the sheets was very 
simple. In the case of the decks the arrangement was as 
shown in Fig. 4. Two a being cut, and the 
strains measured nearest the middle of the sheet, so as to 
eliminate any possible interference from the stiffness at 
the end of the sheet, where the material had to be securely 
fixed between two battens, and could for that reason not 
shrink laterally to the same extent as the remainder. 
In the case of bridge ends the arrangement was as shown 
in Fig. 5. It was necessary to make a double or sym- 
metrical figure representing two bridges, and part of 
plating below, joined at the line AB. Otherwise there 
would have been a great distortion of the figure, in par- 
ticular near the line A B, which distortion would not 
take 9 in the actual vessel. The sheets were all 
stretched with a parallel pull on a deal board; they had 
fine lines drawn on them } in. apart, both parallel to and 
perpendicular to the direction of the pull, forming a com- 
plete set of squares, which, when the material was 
strained, became parallelograms. The elongation .of 
these — — the strain, and was measured 
directly by a . The shearing strains, as represented 
by the alterations in the angles of the parallelograms, or 
rather in the tangents of these angles, was measured by 
a special device magnifying the scale ten times, and 
thereby increasing the accuracy. 

A number of experiments were made with various sizes 
of hatchways and lengths of bridges. The character of 
the distribution of the stresses was found to be the same, 
and Figs. 6, 6a, 6b, 6c, and 6d may be taken to represent 
a typical example. It is the case of a hatchway, 24 ft. 
long and 16 ft. wide, cut in a deck 48 ft. bi , ora 
hatchway of those relative dimensions with reference to 
the breadth of the vessel. There is 16 ft. of plating be- 
tween the two hatches, a rather short space, which has 
been taken, as it shows the difference in the stresses 
clearer. Fig. 6is a plan of the te at the corner 
of the hatchway. . The lines marked 0 H, 4 H, &c., and 
0V,4 V, &c., are longitudinal and transverse lines of 
reference. In ig 6a the curves marked 0 H, 4H, &c., 
represent the pull strains (measured from the base line) 
along the corresponding lines in Fig. 6. It will be seen 
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that the strain along the line 0 H is very small even mid- 
way between the two hatches, and that it vanishes com- 
pletely even before the hatch-ends are reached. The 
strain on the longitudinal lines ually increases as the 
ehip’s side is approached ; but along 8 
denly i 
the hatch corner is passed, 
corner. Along the lines 9 H and 10 H the increase in 
the strains is still marked, but then it gradually disap- 





tively. It may here be observed that the area between 
these ticked lines and the base, and between the curves 
and the base, should all be equal if the strains represent 
the stresses accurately. Fig. 6 shows, of course, the 


it is seen to sud- | same discontinuity in the strains as Fig. 6a. The curve 
increase very much, and then again to fall when | O V indicates, however, 
This large increase in the | strains on the deck-plating between t 
strains is solely due to the discontinuity at the hatch | The greatest strain at the middle line of the vessel is only 

about 10 per cent. of what the strain would be if it were | 


more ng d how small the 


evenly distributed over the plating from side to side. 


Fig . 1% 








e hatchways are. | 


it must, however, be borne in mind that the modulus of 
elasticity is different for pull and for shear. Let p be 
the pull stress per unit sectional area corresponding 
to a measured strain represented by e, and let ¢ be the 
shearing stress corresponding to a strainv. The moduli 
of elasticity being E and G respectively, we have 
p=cE (10) 
qg=v0G (11) 


Let P be the area bounded by the curve 0 V, the base 
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pears, until it, at the side of the vessel, becomes a de- 
crease, so that the strains on the deck-plating, although 
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Fig.2. 






































Fig. 6c illustrates the distribution of the shearing strains | line and the verti 
jacross the longitudinal lines shown in Fi 


Fig. 6. 


by far the greatest near the hatch corners, are actually, | greatest strain occurs, as in the case of the pull strains, 


near the gunwale, least immediately over a hatch-end | on the line 8 H, and immediatel 


beam. From the corner the strains become gradually | Across the line 0 H they are clearly zero. 


uniform along the hatch sides, but they are still here 


greater than nearer the vessel’s sides. 


Fig. 6b simply represents the same strains as Fig. 6a, | transverse lines 0 V, 4 V, &c., shown in Fig. 6. 


but taken across the lines 0 V, 4 V, &c., Fig. 6. The 
upper and lower ticked lines give the mean pull strain in 


way of the hatchways and between the hatchways respec- 


2 | 


6 7 a 3 te 


cal lines 0 H and 8 H, Fig. 6%, and let 
be the area bounded by the curve 8 H, the base and the 
line 8 V, Fig. 6c. We then have by equation (8) that 


at the hatch corner. 
rc pdy=E|edy=EP 
= ig. 6d represents the same shearing strains as Fig. 6c, 
| but the curves are drawn to give the strains across the 
fa [oae~e vdz=GQ 
The shear strains, as shown in Figs. 6c and 6d are to : 
the same scale as the pull strains shown in Figs. 6a and | °T . SG 
6b. In converting the pull and shear strains into stresses, ae 
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The ratio between the shear and pull strain areas in 
Figs 6c and 66 respectively is, therefore, inversely as the 
ratio between the sheer and pull moduli of elasticity. In 
this particular case the ratio between Q and P turns out 
to be 3, which, it may be noted, would be the exact ratio 
between the moduli, if there were no alteration in the 
volume of the strained material. This ratio between the 
moduli is for steel and iron about 2.5. 

The distribution of the stresses, as represented by 
Figs. 6a, 6b, 6c, and 6d, show rather more decided dis- 
continuities than I had expected to find. I think, how- 
ever, that the curves represent practically the true dis- 
tribution of the stresses in an actual veasel. There isa 
certain amount of error due to the fact that part of the 
longitudinal elongation is due to lateral compression ; but 
the effect of this cannot be great, as is shown by the near 


| would be, by curve 20 V, Fig. 6b, 15 per cent. higher, or 


he | 8.05 tons per square inch, with a uniform. thickness of 


| deck-plating, and no hatch coamings fitted. At the 
|ecorner of the hatchway the stress will be 144 per cent. 
| higher, or 17.08 tons per square inch, if no doubling, 
hatch coaming, and “en and inc thickness of 
deck-plating is fitted. The high amount of this stress 
| goes to show the importance of the above-mentioned 
| additions to the scantlings at this part. 

|. The shearing strain at the hatch corner will be seen 
| by Figs. 6c and 66 to be 3.09 times greater than the mean 
| pull strain across a section in way of the hatchway. The 
| stress will, therefore, be 4 x 3.09 x 3.09 x 7 = 7.21 tons 
per square inch, assuming the plating to be of the same 
thickness. The whole of this stress must, however, be 
borne by the rivets in the landing edge. Assuming that 























in the long hatchways with narrow plating at the sides. 
This will, however, usually only be apparent, as the 
mean stress will in these cases probably be higher than 
in the cases with wider plating at the sides. 

All the corner stresses given in Figs. 6a, 6b, 6c, 6d, 
and in the Table are seen to be high; but they are, 
of course, based on the assumption that the thickness 
of the deck-plating is uniform, and that no coaming plates 
and angles or doubling plates are fitted, and they show 
the necessity of these additions to the hatchways on all 
decks where the pull on the plating is at all considerable. 

The stress on the deck-plating between the hatchways 
was seen by Figs. 6a and 6 to be small. It was found 
to be still less for shorter spaces of plating, and to increase 
with greater distance between the hatchways; but not 
until this length was about four times the width of the 
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equality of the areas in Fig. 6b. It is along the edge of 
the hatchway that the stresses are most important, and 
at that place the lateral forces are zero, and cannot, 
therefore, interfere materially with the result. 

To determine completely the distribution of the stresses 
te discontinuity ve series of stress lines, as shown in 
: ig. 2, it would be necessary to also determine this 

ateral strain. This has not been done, as it was imprac- 

ticable to measure the strains. The most important 
— to know are, however, those on the upper edge of 
the plating and those on the bottom of the well or gang- 
way door. The principal stress at these places is, how- 
ever, equal to the longitudinal stress determined, as the 
lateral stress is zero. 

With regard to the actual amount of the stresses, it 

Seen that, assuming a mean stress of 7 tons per 
— inch over the whole of the plating at the sides of 
 hatchway, the stress at the middle of the hatch sides 


they are spaced 3 in. centre to centre, and that the thick- 
ness of the plating is 4 in., then the shearing force borne 
by each rivet will be 7.21 x 3 x 4 =10.81 tons. Witha 
double-riveted landing this would be 5.40 tons per rivet, 
which is quite high enough for-a working stress on a 
#-in. rivet. : 

Annexed will be found a list of the pull stresses at the 
corners of hatchways of the relative dimensions stated. 
The results are —_ in multiples of the mean stress p in 
way of the hatchways, and on the assumption that the 
plating is of uniform thickness. 

It will be seen that even when the hatchways are very 
small, the extra stress due to the discontinuity is con- 
siderable, if the pull on the deck plating is at all large. 
Secondly, other things being equal, the stress at the 
corner is larger in the shorter and broader hatchway, 
making a narrower opening across the deck than in the 
longer one. The stresses will further be seen to be least 




















hatchways did it approach the mean stress on the plating 
from side to side of the vessel. It would therefore appear 
that in nearly all cases it will be preferable to have the 
thicker plating at the sides of the hatches carried through 
continuously, and to have thinner plating between the 
hatchways. 

The smaller longitudinal stresses make the butt con- 
nections less important between the hatchways, but the 
riveting of the are edges at the corners of the hatch- 
ways is important, whatever the amount of plating and 
the size of the hatch opening, owing to the shearing 
stresses being very large at this place. : 

The best form of a doubling to a hatch corner is the 
one shown in Fig. 7a, because it will both be able to 
resist the tearing stresses across O B, and the shearing 
stresses on the rivets in the landing O A. The doubling 
shown in Fig. 7 is efficient only against the pull stresses 
across QO B, and is of no use as regards the shearing stresses 
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across O A. The diagonal doubling shown in Fig. 7c 
cannot be very efficient to meet the pull stresses, though 
it may be fairly efficient as regards the shearing stresses. 
If the doublings at the hatchways are not carried round 
the corners, then the efficiency of the riveting in the 
landing edge in line with the hatch coamings becomes 
important, and if the pull stresses on the deck plating 
are considerable, then it is desirable to have this landing 
double-riveted for some distance at each end. 


Pull Stresses at Corners of Hatchways. 





Hatchway. Plating at Hatchways. Stress at 
r Hatch 
Corner. 
Length. Breadth. At Sides. Between. 
ft. ft. ft. ft. Pp 

2 4 22 82 2.54 
4 4 22 32 2.22 
4 8 20 32 3.12 
8 8 20 32 2.77 
16 Ss 20 24 2.40 
8 16 16 16 2.66 
24 16 16 16 2.44 
16 16 16 8 2.00 
24 16 16 8 2.00 
2c 8 4 24 2.23 
22 8 4 20 1.88 
24 s 4 16 1.67 
26 8 4 12 1.46 
28 8 4 8 1.37 


A very efficient method of minimising the effect of a 
hatch corner is, of course, to fit it of a rounded form, 
which makes the discontinuity less marked, and there- 
fore reduces the stresses. 

From the analogy between the part EF G H (Fig. 4) 
and the same part in Fig. 5, we might apply the results 
obtained as to the distribution of the stresses at and be- 
tween two hatch corners directly to the case of a bridge- 
end or other break in the side plating of a ship. Separate 
experiments were, however, made with sheets cut as in 
Fig. 5, and the distribution of the stresses was found to 
be practicaliy the same as in the previous case. The pull 
stress at the corner was found to oe as follows for varying 
lengths of bridge: 


Bridge. | 
| Plating Below 





Bridge. Pull at Corner. 
Height. Length. | 
ft. ft. ft. Pp 
8 30 10 2.00 
8 20 10 1.67 
8 8 10 1.50 
S 32 16 2.80 
8 16 16 2.00 
8 8 16 1.60 
8 32 8 2 34 
8 16 8 2.00 
8 8 8 1.60 


pis the mean pull stress on the plating clear of the 
bridge. 

In comparing these ape with the corresponding 
cases in the previous Table of stresses on hatchways, it 
will be found that they are somewhat less; but then it 
must be borne in mind that they should be compared with 
stresses at long hatchways, when the results would pro- 
bably be the same. 

It will be seen that, ceteris paribus, the stresses increase 

with the length of the bridge; and, from the analogy 
with the hatchways, we may conclude that, other things 
being equal, they will be larger in shorter than in longer 
wells, or higher in the way of narrow doors than in the 
way of oa ones, 
_ In dealing with the longitudinal strength of a ship, it 
is most important to know the efficiency of the deck- 
plating between the hatches, and of the bridge side 
plating. It has been shown, and is also evident, that 
directly at the ends of bridges and hatchways there can 
be no longitudinal pull stress. The question to be de- 
cided is, therefore: How soon will the pull stresses on the 
deck-plating at the sides of the hatches be able to dis- 
tribute themselves over the wider plating between the 
hatchways? or how soon will the tension on the shell- 
plating clear of the bridge be able to transmit itself 
uniformly to the material of the deeper girder in way of 
the erection ? 

Figs. 6a and 6b give the solution in the case of a very 
short space of plating between two hatchways. Several 
other cases were experimented on, and it was found that 
the distribution of the stresses was practically indepen- 
dent of the amount of the material at the sides of 
the hatchways, and of the depth of plating below the 
bridge. It depended almost entirely on the distance 
between, and the width of, the hatchways and the 
length and height of the —. Further, the rate at 
which the stresses distributed themselves over the wider 
plating was found to be practicully the same. In Fig. 8 
the level line represents the mean pull stress in way of the 
bridge, and the curve gives the actual pull stress on the 
upper edge of the side plating, the figures at the re- 
presenting the ratio between the length and the height of 
the erection. It will, therefore, be seen that not until 
the bridge is about eight times as long as it iz high does 
the op on its upper edge approach the mean, which it 
would be, if equally distributed on the whole of the ma- 
terial. For a bridge with a length of only twice the 
height, or for a space of plating, of these proportions, 
between two openings, the pull stress on the upper edge 
will be only about 10 per cent. of the mean, as was shown 


in Fig. 6b, 
Let O B (Fig. 9a) be equal to four times the height of 
the bridge. From Fig. 8 it will be apparent that there 





is no appreciable stress on the part A O B, and in prac- 
tice this part of -the plating ought therefore to be con- 
sidered as non-existing, and only at the part BB can 
the bridge side plating be taken at its full value in calcu- 
lating the longitudinal strength of the . 

In Fig. 5 we may take the part E F G H to represent, 
not only the side plating, but also the bridge-deck plating, 
so that E F is equal to the sum of the height of the bridge 
and the width of deck-plating. We may, therefore, 
continue the line A B (Fig. 9a) to C (Fig. 9b); where C 
is a point at the side of the casing four times the sum of 
the height of the bridge and the width of the deck-plat- 
ing from the end of the erection. The parts of the bridge- 
ceck-plating marked X are therefore of no value for 
longitudinal strength, unless they are attached by longi- 
tudinal bulkheads or strong casings to the deck below, 
in which case the stresses will be transmitted through 
these webs as in the case of bridge-side plating. 

Although the efficient part Y (Figs. 9a and 9b) of the 
bridge depends on the length of the erection, it is clear 
that, if the bridge is fitted for the strength of the vessel, 
then the length of the efficient part required must be 
determined in proportion to the length of the vessel. 

It is sometimes the practice to omit, in way of a bridge, 
doublings fitted elsewhere to the topside plating. Fig. 9a 
shows the desirability of making these doublings scarph 
the bridge for a considerable distance. 

When a large amount of the material of the top sides 
is placed on the bridge, then the shearing stresses at the 
end landings will be pegrmeconrg d increased. If the 
thickness of the plating be doubled, then the shear stresses 
on the rivets in the landing will be doubled, and it will 
become very important to have a more efficient attach- 
ment at this place. This may be obtained by treble- 
riveting the landings, or by fitting a doubling-plate joggled 
over the edge of the plate below, so as to bring the rivets 
in double shear, or it might be done by fitting a doubling 
across the landing as shown in Fig. 7a. 

It has been assumed in the above investigations that 
the main stresses of the material are pull stresses. There 
is, however, no reason to suppose that the ‘aoe are 
not equally true if the main stress is a push. 

It was further assumed that there was no change in the 
bending moment on the ship at the discontinuity under 
consideration ; in other words, that there were no shear- 
ing stresses due to the distribution of weight in the 
structure asa whole. This is not usually the case, and 


the shearing stresses produced by the shearing forces must’ 


be added to those due to the discontinuities at the place. 
These main shearing stresses will most important in 
the case of ports cut in the side plating, at a consjderable 
distance below the gunwale. 

In a paper read before this Institution in 1890 by the 
late Professor Jenkins, he stated that the shearing 
stresses on the deck-plating were very small indeed. 
They cannot, however, be so small as shown on the sketch 
he gave of the distribution of the stresses on a cross- 
section. If we consider the stresses in the shell-plating, 
say, immediately above the middle deck, then they may 
here be of some considerable magnitude, and it is im- 
possible to suppose that they could suddenly fall to practi- 
cally nothing in way of the line of rivets 7 ga, | the 
deck to the side of the ship, and then again rise to a large 
quantity, all in the space of # in. to g in. Professor 
Jeukien assumed that the shear must be in a vertical plane, 
in which case the deck-plating would be practically un- 
able to transmit any shearing stress. If the usual theory 
as regards the bending of structures is true, then_this 
assumption cannot be correct. Let M O and N P 
(Fig. 9b) be two sections of the deck-plating. Assuming 
the vessel to be hogging, then the tension on the plating 
across O M must be greater than across O P, and the dif- 
ference in the pull can only be borne by horizontal shear- 
ing stresses in the a and the rivets in the 
gunwale angle from O to P. he exact amount of the 
stress may 5 calculated by equation (2) where m is the 
moment about the neutral axis of the deck-plating, 
stringer, wood sheathing, &c., including all on the deck 
which is included in the moment of inertia calculation, 
and ¢ is the thickness of the deck-plating measured nor- 


mally ; or we may in equation (2) substitute 1 for t, 
n 


where n is the pitch of the rivets from centre to centre, 
and thereby obtain the stress on one rivet in the landing 
edge or in the gunwale angles, if there is but a single row. 

t will, therefore, be seen that a vertical shearing force 
may be resisted by shearing stresses partly in a vertical 
plane and partly in a horizontal plane, and the distribu- 
tion on a transverse section must be as shown in Fig. 10, 
where the curves drawn round the section represent the 
stress measured normally to the plating. At the middle 
of the deck-plating, and at the inner edge of the stringers 
it must be zero. From these points it will gradually in- 
crease towards the neutral axis, and in stepping from 
the plating immediately above a deck to that imme- 
diately below, there is no fallin the stress, but the shear 
of the deck is added to that of the shell, The same will 
be the case where continuous stringers or inner bottoms 
are attached to the skin-plating. 

It was seen that in the case of openings, the effect was 
to throw the stress of the material cut away on to that in 
the immediate neighbourhood, and not to distribute it 
evenly over the remaining plating. Applying this toa 
rivet hole drilled in stressed material, it will appear that 
only the stresses in close proximity to the hole will be 
affected. 

In estimating the moment of inertia of a transverse 
section it is usual to make a so-called correction for rivet 
holes. It is, I believe, more an act of error than of 
correction. Our theory for bending is based on the 


assumption that the structure is continuous, and neglect- 
ing erections and openings, it will be so on the whole; 
but the usual method of deducting all the rivet holes of 


the in tension is equivalent to assuming the structure 
highly discontinuous, as the moment of inertia would be 
less by a considerable amount at each frame than for the 
whole of the intervening space. In this way we would 
find the calculated neutral axis to vary largely in position 
according as we take it between or at the frames, and the 
structure should consequently bend in a broken curve ; all 
of which is inconsistent with the primary principles upon 
which the formula is based. The rivet holes will not 
a the position of the neutral axis, nor the curve in 
which the structure bends; but they will increase the 
stress on the material round them, so as to make the 
moment about the neutral axis of the stresses in way of 
them equal to the moment elsewhere. The calculation 
for the moment of inertia ought, therefore, to be 
based on a solid section; and if it is desired to deter- 
mine the pull stress where the structure is perforated 
with rivet holes, then we may increase the stress in 
the ratio in which we reduce the sectional area. We 
will thereby obtain the mean pull stress in way of the 
rivets. Besides being more scientifically correct, this 
method has the advantage of being more convenient 
a. It requires only one moment of inertia to 

e calculated, as the one will be applicable both to hog- 
ging and sagging moments. 

There is still another reason why the usual deduction 
for rivet holes ought not to be made. In calculating the. 
shearing stresses there would not appear to be any reason’ 
why the rivet holes on the one side of the neutral axis 
should be deducted any more than on the other side, 
The more logical process is, therefore, to take the struc. 
ture as on the whole homogeneous, calculate the moment 
of inertia on that assumption, and then to allow for 
deficiency in material in local places, as we, in fact, do 
now, when we calculate the shearing stress on the rivets 
in the landing edges. 





TRIALS OF H.M.S. ‘*‘ ARGONAUT.” 
Trials and Experiments in H.M.S. ‘* Argonaut,”* 


By Sir Joun Durston, K.C.B., R.N., Engineer-in- 
Chief of H.M. Navy ; Vice-President. 
(Concluded from page 392.) 

Iv should be observed here that, as arranged for con- 
venience of comparison in the Tables, the order is that of 
the total ratios of expansion. The alphabetical order of 
the reference letters gives the actual sequence of the 
trials. The general scope and results of the tests made 
are shown in the Tables. 

Referring to Table I., which deals with the eight-hours’ 
full-power trial, the main linking gear was run out to 
“full gear,” and the high-pressure independent gear was 
used as found necessary to maintain the required power. 
The steam pressure at the engines varied from 236 lb. to 
244 Ib., and that at the boilers from 290 Ib. to 2991b. The 
real ratio of expansion was 8.5 throughout the trial. 

The trial was started with the jackets out of use. 
After three hours the low-pressure jackets were filled 
with steam of about 20Ib. pressure above that in the 
receiver, and remained in use for the remainder of the 
trial.+ For the last two hours the other jackets were also 
brought into use, the pressure maintained in the inter- 
mediate being about 20 1b. above that in the receiver; but 
that maintained in the high-pressure jacket was not so 
high as its receiver pressure, it being ne by 
the contractors that the cylinder walls might become too 
dry for efficient working at the high piston speed required 
for maximum power. ; 

Turning to Table II., which deals with the trial at 
13,500 indicated horse-power, or the maximum continuous 
steaming power, it will be observed that the conditions 
of initial pressure and ratio of expansion varied consider- 
ably throughout the trials. The thirty hours was divided 
into six periods of four and one-half hours each, and one 
of three hours’ duration. ; 

In trials G, C,. D, the main and high-pressure inde- 
spew y linking gears were used to regulate the power. 

n trial G, with 12.5 expansions, all the jackets were in 
use, the pressure of the receiver being maintained in the 
high-pressure jackets, and pressures above those in their 
corresponding receivers in the intermediate and low- 
pressure jackets. In trial C, with 10.4 expansions, the 
intermediate and low-pressure jackets were used, the 
pressure maintained in them being in excess of their 
received pressure, while in trial D, with the same ratio of 
expansion, all the jackets were shut off. The steam 

ressure at the engines during these three trials varied 
rom 229 lb. to 2481b., and the boiler pressure from 251 lb. 
to 280 Ib. 

In trial F the main linking gear only was used to regu- 
late the power obtained, the slide valves of all the 
cylinders being thus linked up. In this case 9.7 expan- 
sions were given, and the steam at engines and_ boilers 
was respectively 2351b. and 275lb. No jacketing was 
used on the cylinders. ie 

In trial B, with 9.1 expansions, the main links were 
run out to full gear, the high-pressure independent link 
being used to obtain the cut-off; in this case steam 
of 287 lb. was used at the boilers and 190 Ib. at the engines, 
and, as before, no jacketing was used. 

In trials A and E, again, the jackets were out of use, 
all the slide valves were in full gear, and the total expan- 
sion was 8.3 times. In trial A the steam pressure at 
boilers was 194 1b. and in trial E 232Ib., the pressures 
shown at the engines being about 170 1b. and 180 Ib. res- 
pectively, the difference between these two trials being 





* Paper read before the Institution of Naval Architects. 
+ In dealing with the Tables and the following de- 
scription it should be borne in mind that the engines are 





jacketed on the cylinder barrels only. 
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that in one case the boiler steam was of higher pressure 
and reduced more by throttling than in the other. 

In Table III. it will be seen that the thirty-hours’ 
trial at 3600 indicated horse-power was divided into six 
equal periods, each of five hours’ duration. 

{n trials A, B, and C, the main and high-pressure inde- 
pendent linking gears were set to obtain the required 
power, the total expansion being 15.7 and the steam 
pressure at engines being about 168]b., and averaging 
285 Ib. at the boilers. In trial A the high-pressure jacket 
carried nearly the same steam as the receiver; the inter- 
mediate and low-pressure jackets being maintained at 
about 201b. above theirs. In trial B the high-pressure 
jacket was not in use, the steam pressure in the other 
jackets being maintained as in A. In trial C, as in the 
succeeding trials D, E, F, the jacketing was entirely 
shut off. 

In trial D the main links only were used to obtain an 
expansion of 13.2, the steam at the engines being 142 Ib. 
with a boiler pressure of 280 lb. 

In trial E the main linking gear was in full gear, the 
high-pressure independent gear only being used to obtain 
the cut-off. 9.1 expansions were given to the steam, the 
pressure at the engines being about 781b. and at boilers 
285 lb.; this was reduced by throttling. 

In trial F all the links were placed in full gear, and 
with a total expansion of 8.3, 68 lb. was the pressure used 
at engines, and 130 lb. at boilers to obtain the power, 
no lower boiler pressure than this being practicable on 
account of the working of the electric light and steering 
engines. 

Now to examine the effect of jacketing, as shown in 
these trials. 

It will be seen by referring to Table I. that the engines 
were, with the exception of the alteration in the use of 
the jackets, under the same conditions in trials C, B, and 
A; and that the steam penny gum varied from 16.64 lb. 
per indicated horse-power per hour when all the jackets 
were in use to 15.75 lb. when all were shut off it being in- 
termediate, or 16.15 lb., when the low-pressure jacket only 
was in use. Thus, the consumption due to main engines 
and jackets was reduced .89 lb. per indicated horse- 
power per hour, or 5.3 per cent., in changing from con- 
dition C to condition A, and .49 lb. per indicated horse- 
power per hour, or 2.9 per cent., from C to B. 

In Table II. trials G, C, D were under similar general 
conditions, as in Table I., as regards the use of jacketing. 
except that the high-pressure jacket only was shut off 
in trial C, Trials C and D were carried out at an expan- 
sion of 10.4; trial G, which was at the end of the thirty- 
hours’ contractors’ trial, was made at 12.5 expansions. 
Hence, although G shows a slight advantage to the 
jackets, compared with C, yet to compare the results of 
this trial with those in Table I. we will take C and D 
only. Here also there is a reduction of water consump- 
tion with jackets out of use, of .43 lb. per indicated horse- 
power per hour, or 2.7 per cent., between C and D. 

In Table III., trials A, B and C are under the same 
general conditions of steam pressure and expansion, and 
only differ as regards the use of the jackets. Here 
again, although in a very slight degree, there is a reduc- 
tion of water consumption when the jackets are shut off, 
viz., .06 lb. to .08 lb. of water per indicated horse-power 
per hour, or rather leas than 4 per cent. 

Bringing these results together, the trials show ap- 
proximately an increase of water consumption per indi. 
cated horse-power per hour through the use of jackets as 
applied therein of : 

.91b., or 5.3 per cent,, at 18,000 indicated horse- 
power. 

.41b., or 2.6 per cent., at 13,500 indicated horse- 
power. 

.06 lb., or less than 4 per cent., at 3600 indicated 
horse-power. 

The points of difference in these trials, which would 
affect the relative efficiency of the use of steam jackets, 
are the revolutions and expansions, and it appears that 
with the comparatively low revolutions and high expan- 
sion used at 3600 indicated horse-power, the influence 
of the jacketing on the efficiency of the steam prac- 
tically Lebeanes the expenditure of heat in the jackets, 
and that at lower speeds and powers, such as obtain 
at the cruising as of a fleet, a gain would probably 
be shown by the use of the steam jacket. At the 
higher powers the tests appear to show that no gain 
in economy is obtained by steam jacketing as carried 
out in this vessel. 

Next considering the effect of the links. 

On the full-power series the setting was not altered, 
and, therefore iad no effect on the consumption. 

In Table II. trials D, F, B, E, and A were carried out 
without the use of the steam jacket, and the results may 
be exhibited as follows: 





Dd. F. B. E. A. 
Expansions st os -. 10.4 9.7 9.1 8.3 8.3 
Pounds of water per indicated 
horse-power per hour 16.44 | 15.36 | 15.97 | 16.22 15.73 


It will be noticed that trials A and E took place at the 
same ratio of expansion, the difference being in the boiler 
pressures maintained. 

In Table III. the expansions vary from 15.7 in trial C 
to 8.3 in trial F, no jackets being in use in any of these 


trials. The consumptions are shown in the following 
Table : S 
_— Cc. D. E. F. 
Expansions = “6 cal aaa 13.2 9.1 8.3 
Pounds of water per indicated 
horse-power > ‘ 16.26 16.68 17.58 | 17.72 





And it will be seen that corresponding to a decrease 
in the expansion from 15.7 to 8.3 there is an increase of 
about 9 per cent. in the consumption. 

The consumption of water for all auxiliary engines in 
use throughout the machinery department and the ship 
during the hours in which the evaporators were not in 
use was relatively to the power of the main engines : 

3.57 lb. per indicated horse-power, or about 22 per 
cent. of the consumption of main engines only on the trial 
at 3600 indicated horse-power. 

1.59 lb. per indicated horse-power, or about 10.4 per 
cent. of the consumption of main engines only on the trial 
at 13,500 indicated horse-power. 

During the full-power trial the evaporators were in 
continuous use, and the amount of water passing through 
the auxiliary condenser was 44,651 lb. per hour. As the 
evaporators were worked compound, and the secondary 
steam was led through a distiller, the drainage water from 
the second evaporator, as well as the boiler steam used 
in the first evaporator, was included in this quantity. 
The amount of water made by the distillers was mea- 
sured by tanks. Allowance being made on the basis of 
the results of separate experiments made on evaporators 
and distillers, by the same maker, it is estimated that the 
consumption of steam for all auxiliary engines (exclud- 
ing evaporators) was 1.88 lb. per ren horse-power 
per hour, or about 11.9 per cent. of the consumption of 
the main engines only. This increase in consumption 
for auxiliaries over that at 13,500 indicated horse-power 
was, no doubt, due to the fact that, while the auxiliary 
engines which had been used on the 13,500 indicated 
horze-power trial were generally working at higher 
speeds corresponding to the higher power of the man 
engines, double the number of furnace air-blowing 
engines were in use, working at a considerably higher 
speed, besides eight fan engines running at 150 revolu- 
tions per minute which were in use on this trial 
only. Specimens of the indicator diagrams are given, 
those selected being for the trial showing the smallest 
water consumption of the main engines in each Table. 


MARINE ENGINEERING IN THE 
UNITED STATES. 


Reminiscences of Early Marine Steam Engine Construc- 
tion and Steam Navigation in the United States of 
America, from 1807 to 1850 (continued).* 

By Mr. Cuartes H. Haswett, Member. 

HAVING essayed in a previous paper to give some 
reminiscences of the construction and operation of early 
steam engines and of steam navigation in the United 
States, it is proper that any omissions in the recital given 
should be supplemented, in order that, as a record is 
undertaken, it should be made as full as knowledge and 
memory will permit. 

John Stevens, of Hoboken, New Jersey, applied the 
parallel motion, invented by James Watt, of England, 
in 1784, to er the piston-rod of an overhead or beam 
engine in the steamboat Phenix ; in 1809 he patented 
slides and a crosshead to guide the piston-rod, and in 
1817 his son, Robert L. Stevens, applied a cut-off to an 
engine by a camboard, and in 1825 he applied slides and 
a crosshead to the engine of the steamboat Trenton, con- 
necting the crosshead to the beam by a rod with bifur- 
cated ends; which design, in a few years after, was im- 
= by the use of two right-line rods, as now prac- 
tised. 

Ferry boats, up to 1821, when the steamboat Hoboken 
was built, were constructed with twin hulls, a water- 
wheel operating between them ; and, with the exception 
of one boat on the North and one on the East River, 
they were driven by horses, and up to 1829 were steered 
by a tiller directly, and, in the absence of an upper or 
awning deck, the helm was conned by a man onor at the 
side of a wheel-house. The pilots of passenger boats, 
even those running hence to Albany, New Haven, and 
Providence, were not protected from the weather other- 
wise than by a temporary shield leading from the deck 
to their waist. All iron and copper bolts, nuts, and 
rivets were hand-made, the bilge and injection pipes were 
of lead, and the injection and discharge pipes without any 
side or bottom valve. 

In engines constructed prior to 1824, and even some- 
what later, the steam and exhaust valves of condensing 
engines were so disproportionate to the volume of steam 
entering and exhausting, that it would be ‘‘ wire-drawn” 
to an extent that generated a very discordant sound, pro- 
fessionally termed ‘‘squealing.” 

In 1822 Robert L. Stevens largely increased the steam 
valves by assigning to the single one-third the diameter 
of the cylinder, and to the double beat a combincd 
equivalent area. These latter were first introduced by 
pew 1830, in the engine of the steamboat New Phila- 

elphia. 

On the Hudson, Deleware, and like rivers, the landing 
of passengers from a steamboat, when the number did not 
exceed the convenient capacity of a quarter-boat, was 
effected by the launching of it, seating the passengers, 
and then by the attachment of a long line the boat was 
towed, and when the passengers were landed on the pier 
or bulkhead of the landing, the boat was drawn back 
to the steamboat by the line leading over a drum ona 
water-wheel shaft, the speed of the steamboat being but 
partly arrested during the time of the landing, and not 
at all afterwards. 

1827.—It was not until this year that there was either 
a dry dock, or a marine railway, in or on which a vessel’s 
bottom could be cleaned of barnacles, breamed, or 
metalled. Consequently, when any one of such opera- 
tions became necessary the hold of the vessel was first 
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discharged, and large blocks and falls were led from her 
tops to a os or bulkhead at low water, and set taut, 
ape as “ — —, her outer — ey bottom would 
exposed, and the opportunity for the operatio: 

required would be afforded. “is = 

1830.—Up to this period, green sand castings were 
generally so very rough that hammering and pickling of 
their outer surfaces were necessary to remove the indurated 
or vitrified sand. 

In 1837 a condensing steam-engine was designed and 
constructed in the United States Navy Yard, Brooklyn, 
having a cylinder 4 in. by 12 in., with a horizontal fire, 
tubular boiler, and water-wheels 3.5 ft. in diameter by 
8 in. face, which was put in the gig of a sloop of war 
lengthened to 35 ft., and this was the first successful 
essay of the practical application of a steam engine to a 
launch ; speed 8.5 miles per hour.* 

1839.t—Francis_ B. Stevens, of Hoboken, N.J., 
designed the cutting-off of steam by the addition of a 
second eccentric and rock shaft, and in 1840 successfully 
— it to the steamboat Albany. : 

n May 20, 1842, Frederick E. Sickles, of New York, 
U.S., designed and patented an ‘‘ Apparatus for lifting 
and regulating the closing of the valves of steam engines,” 
a cut-off, termed and known as the ‘‘drop valve.” The 
design was that of disengaging the stem of the steam 
valve (when vertical) at any assigned point of expansion 
of the steam, and the operation, whilst effective, was 
primarily attended with the difficulty of the arrest of the 
valve in its descent under the pressure of the steam 
bearing upon it, and of the moderating of the resulting 
impact of it in its seat. It was gradually and finally 
effected by the operation of a small piston in a closed 
cylinder, the confined air in it acting asacushion. So 
perfect was the operation of this instrument, that in the 
construction of the engine of the U.S. steamer Water 
Witch, the throttle valve in the steam pipe was dispensed 
with, as the cut-off could be operated even at the initial 
point of the stroke of the piston.* 

In 1842 Edwin A. Stevens, of Hoboken, New Jersey, 
designed, patented, and operated a closed fire.room in the 
steamboat Rainbow, supplied with air by a fan blower 
located externally, and in 1845 the system was intro- 
duced in the U.S. steamer Mississippi. 

In 1842 Captain John Ericsson designed the applica- 
tion of screw propeller blades to the sides of a steam- 
boat, like to a side wheel with diagonal blades, operatin 
them with two independent steam engines, constructe 
for a high pressure and many revolutions. The result 
was not satisfactory, and the boilers were replaced with 
others of greater capacity, designed for a greater pres- 
sure. But the application of propeller blades was a 
disappointment ; the engines and wheels were removed 
and replaced with an ordinary vertical beam engine and 
water-wheels with radial blades. 

In 1844 zinc wes for the first time laid in the bottom of 
a vessel—in the U.S. propeller steamer Legare—with a 
view to arrest the oxidation of the plates by the con- 
sumption of the zinc, and so succesfully did the applica- 
tion operate, that in 1847 it was applied to the boilers of 
the U.S. steamer Princeton.* 

1844; July 24. Henry R. Worthington, of New York, 
designed and patented the independent steam, fire, and 
bilge pump (donkey), and in 1859 the duplex valve motor. 

On July 22, 1846, Francis B. Stevens filed a caveat in 
the Patent Office at Washington. U.S., embracing his 
design of projecting atmospheric air under the wetted 
surface of the bottom of a vessel in motion, to diminish 
that portion of the resistance of a vessel commonly 
termed the friction of the wetted surface. In 1847, after 
experiments were made on the Deleware and Raritan 
canal by towing models and boats by a locomotive running 
on a track at its edge, a joint patent for the design was 
obtained by him and his cl Robert L. Stevens, in 
the United States, England, and France; and in 1848 
and 1849 they designed and directed the construction of 
the steamboat John Neilson, to which the elements of 
the patent were applied. In operation the application 
increased the s of the vessel. ; 

1848.—Frederick E. Sickles designed the first applica- 
tion of a steam engine to the rudder of a vessel, and 
successfully introduced it in operation. 








MOTIVE POWER IN WARSHIPS. 


The Logical Arrangement of the Motive Power of 
Warships.§ 
By Commodore George W. Me vitiz, Engineer-in- 
Chief United Navy ; Honorary Member. 

In the preparation of a set of Tables showing the power 
required to drive a vessel of a given displacement at a 
given speed, data have been used which were gathered 
from the results of about two hundred trials of nearly as 
many ships. From this set of Tables there was developed 
the remarkable fact that the propulsive efficiency of 
vessels with three screws is, in almost every case, above 
that of ships of approximately the same size, speed, _and 
general lines, but fitted with only two sets of engines. 
Attention has heretofore been drawn to the remarkable 

rformance of the United States cruisers Columbia and 
Geencnpolia on their trials. Recently, as the number of 
high-speed ships has increased so greatly, it has been very 
interesting to those who were responsible for the plans 
of the machinery of these cruisers, to note how well they 
have maintained their position in the front rank of all 
naval vessels. These five-year-old ships, ten years old in 
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design, are still among the most economical vessels in the 
world’s navies as far as propulsive efficiency goes. 

There are many reasons for the superiority of the 
Columbia and Minneapolis over other vessels of the 
United States Navy, built at about the same time. The 
stream lines of these ships are remarkably easy, and the 

i is low, these factors giving, it is claimed by 
resistance rs 
many, a total resistance below that calculated from results 
of trials of less carefully designed vessels. This is no doubt 
true to a certain extent, but comparison between these 
‘American ships and those of other nationality, but of 
approximately the same lines and s , shows still the 
superior efficiency of these vessels. ‘he main cause of this 
increased efficiency lies in the use of three engines and pro- 

llers for the motive power. Not only has the propul- 
sive efficiency been benefitted, but there are so many 
engineering and tactical advantages arising from the use 
of triple screws that it may be readily seen why so many 
ships are now designed for this system of propulsion. — 

The advantages due to the use of three La aera 
engines, instead of two, have been pointed out before, 
but it may be of interest to recall some of the reasons 
leading to the adoption of this system for the Columbia 
and Minneapolis. Jt was not possible, at the time of the 
design of these vessels, to obtain, in the United States, 
sufficiently large forgings for such great power as it was 
desired to install, if the twin-screw system were adhered 
to. Other chief factors were the greater safety of the 
machinery and of the ship due to the use of three 
screws, as well as the then conjectured, but now proven, 
increased economy due to the use of triple screws. 

To-day we have a somewhat different case presented in 
the design of high-powered cruisers or battleships. The 
conditions have changed. We are confronted no longer 
by the probable inability of the steel manufacturers to 
furnish forgings and castings of any size we may desire, 
for any power yet designed to be installed in a man-of-war. 
On the contrary, we have examples of engines of about 
the power we desire to use for our fastest vessels already 
constructed in the United States, and giving complete 
satisfaction, not only to the designers, but also to the 
builders and to the owners. The science of metallurgy 
has made such progress in the last decade that we are 
now able to specify regularly steel of 95,000 lb. tensile 
strength, 21 per cent. elongation in 2 in., and to stand 
cold bending to an inner diameter of 1 in. without 
showing cracks or flaws. Improved methods of forging, 
our more thorough knowledge of fluxes, the exclusive 
use of nickel steel for high-grade engine construction, 
the judicious employment of annealing and tempering 
—all these, combined, enable us to secure stronger ma- 
terials, and now we obtain a vast increase of power 
without a much greater weight than that required 
ten years ago for the lower powers then prevailing. 
The reduction in weights is most apparent in the moving 
parts. This is an important point, as it has meant that 
the growth in power has not been accompanied by an 
increase in vibration, a matter that is likely to limit 
speeds of rotation in the future. We are no longer 
forced to divide the power among three shafts because of 
the impossibility of obtaining one sufficiently large to 
transmit half the power. We can now secure in the home 
market all of the materials needed for the machinery of 
the highest power yet planned. 

There are many other considerations, however, both 
tactical and engineering, which make it still advisable, 
at least for the highest powers, to use the triple-screw 
method of propulsion for our men-of-war. 

The most evident advantage from the use of three 
Screws is the consequent subdivision of the power. This 
is of particular moment on war vessels, where the pos- 
sibility of disaster in battle is to be considered, as welt as 
that of accident in time of peace. Not only does the 
mcreased number of engines decrease the probable 
amount of power that may be disabled at any time, but 
also the chance of fatal injury to the ship, through its 
motive machinery, is lessened greatly. The danger from 
a shell is decreased. It would require three shots pene- 
trating the steel deck to completely disable a triple-screw 
ship, as against but two in the case of a vessel fitted with 
’ twin engines. This, however, is assuming a possibility 
which may not be a fact, that a shell will not have any 
disastrous effect outside of the compartment in which it 
explodes. It is probable that the vertical bulkhead 
between the engine-rooms cannot be so entirely de- 
yg upon as to restrict the effects of an explosion. 
t is quite possible that a single very lucky shot might 
disable completely a twin-screw war vessel. If so, then 
it would surely take at lease two such shots to inflict cor- 
responding injury on any ship with triple screws. In 
case of the wrecking of any single engine the amount of 
power lost with twin screws would be one-half, as against 
_ less reduction of one-third in triple-screw 

It may be urged—and with justice—that the engines of 
our men-of-war are already well guarded from shell fire. 
If it can be shown, however, that the protection can be 
increased without consequent loss in other directions, it 
= surely be well worth while to adopt the system 
ending greater security. In the old days of sailing 
F Ips many a battle was won, sometimes against superior 
oree, by the disablement of the sail power of one of the 
combatants, After the motive force of any fighting ship 

= gone, she was at the mercy of her foe. In our time, 
ofthe battleships have a fair all-round fire, the likelihood 
= “4 1s somewhat reduced ; but it is still apparent that 
of - ip which is inert on the sea is far the inferior of 
7 t dirigeable enemy. Any system which increases the 

‘ance of securing and keeping the ‘‘ weather gauge” in 

— must be good. 
wa ae - of the propelling engines be disabled, there 

adi nearly as much interference with what is called the 

iness, the steering qualities, of the ship, if there are 


three screws, as if there be but two. With twin-screws, 
and one only in use, it is necessary, in order to keep the 
vessel on her course, to use a helm angle of from 64 des. 
to 10 deg. This is the amount when the screw of the id 
engine is left to revolve freely. We have attempted to 
get over this difficulty by using diverging shafts, and 
thus reducing the turning effect of the engines ; but this 
is objected to by the deck officers, who wish vessels which 
can readily ‘‘turn on their heels.” Of course, the less 
the fraction of the power that is disabled, the less the ill 
effect on handiness, 

For war vessels it is desirable to make the watertight 
compartments as small as ible. The reduction in 
the smaller sizes of engines in three-screwed ships leads 
to this end; and, as will be pointed out later, this is 
effected with no increase in the total engine-room space. 

One of the greatest advantages from the use of triple 
screws is that smaller propellers are uired for the 
same total power. This ticular in itself presents 
sufficient advantages to justify the use of three engines on 
warships—ad vantages which are so practical, engineering 
and tactical, that it is surprising that this point has not 
been more thoroughly developed. 

A very large part of the loss of power at the propeller 
is due to the frictional resistance of the water to the pas- 
sage of the propeller blade. This resistance increases 
with any increase of the peripheral speed of the blades, 
and low speed will be advantageous in this regard. It is 
assumed, of course, that due account is taken of the ratio 
between the pitch and diameter of the screw. If this 
ratio be not unreasonably increased, however—and with 
the large hubs used in current designs, this ratio may be 
profitably rather high—it will be a great gain from an 
economical standpoint to reduce the peripheral speed. 
With very high speeds and powers this s is now very 
near the critical point beyond which the friction is ex- 
cessive, and the effects of cavitation begin to be felt. 
The decrease of pressure upon the forward sides of the 
screw blades, at high velocity, is nota negligible quantity. 
The matter of propeller design is too complicated to be 
more than glanced at here, but it must be evident that to 
reduce the peripheral s would be advantageous in 
the cases of the screws of large diameter necessary in the 
application of very high powers. 

ow, the use of three screws allows a reduction in dia- 
meter of screw of over 20 per cent., and while, as will be 
pointed out, this is accompanied by an increase in the 
number of revolutions, the speed of periphery may readily 
be reduced below what is required in twin-screw practice. 

At the stern of the ship, amidships, in the following 
wake always present to some extent with the most care- 
fully designed hulls, the effects of a large screw are not so 
signally bad. I think that ‘‘ cavitation,” or the tendenc 
thereto, is reduced greatly in this following wake, and, 
on that account, I believe that a considerably greater 
efficiency is obtained from the screw at the stern-post 
than from those on the quarters. Whatever the cause, 
this increase in efficiency is so well shown by the results 
of trials that it can no longer be questioned. 

I mean, of course, the trials py ever ships, not tank ex- 
periments. The latter serve very well for determining 
the actual resistance of a hull; but not for fixing the 
economy of propulsion, or the ratio between the towing 
and indicated powers. It is in the increase of efficiency, 
and not in any decrease in resistance, that the econo- 
mical advantage of triple screws must be found. 

No test of a propeller can be held to have so much 
value as a test upon ships. Model experiments of pro- 
pellers are not satisfactory. It requires experiments 
with the full-sized screw, working at the designed pitch 
and at its designed speed, under its full load of work, to 
give usconclusive results. Trials under these conditions 
show, as I have said at first, a considerable advantage 
due to the use of triple screws. 

Investigation along this line has not yet proceeded far 
enough to enable me to give more than tentative figures 
as to the propulsive efficiency due to the different methods 
of arranging the screws. t is, however, certain that 
there are gains from both the use of small screws, and 
of a screw working in the following wake, and that these 

ains would naturally grow with an increase in x ge 
Soskhar only of full-power trials, it will probably be 
found that up to some low speed not yet determined it 
will be best, from the economical standpoint only, to 
use a single screw; beyond this point it will be found 
that the use of twin screws would tend to a reduction in 
the power required for a given hull and maximum speed, 
and that at any time where twin screws are good triple 
screws are better. I estimate the average economy over 
single-screw ships from the use of twin screws, as about 
8 per cent. for vessels of maximum speeds from 12 to 20 
knots, and I consider that triple screws are more econo- 
mical than twin screws by from 5 per cent. for 15-knot 
ships to 12 per cent. for those of 24 knots speed. These 
figures are approximate; but they are from trial data of 
many ships fitted with the different methods of screw 
propulsion. : 

I have discussed this point at considerable length, 
principally to develop the following conclusions : 

i; the use of triple screws ina to a considerable 
economy at the highest speeds. | 
2. Decrease in size of screws is peculiarly economical as 
regards the wing screws. : 

3. To evenly distribute the ill-effects of high peripheral 
speed, and to take advantage of the following wake, the 
centre screw should be made larger than the wing or side 
screws, 

But there are many other advantages due to the smaller 
screws, particularly the smaller wing screws, and especi- 
ally for men-of-war. 

A ramming an enemy, if all goes well, there would be 
little difference between the twin and triple systems, but 








a glancing blow from either forward or aft would certainly 





take off the enemy’s side screw if, as in twin practice, it 
projected beyond the counter ; and, later on, as the shi 
rub past each other, one’s own side screw would 
broken, under the same condition of projection. But with 
a small screw, such as can had in the triple system, 
neither propeller would be damaged, and the stern screw 
would be safe in any event. This point is of value, too, 
in page | cruising, where a floating log or a pile in a 
river would disable a propeller of a twin-screw ship, 
while the obstruction would have been pushed clear of 
the smaller propeller of a triple screw by the ship’s hull. 
Going alongside dock also—that bugaboo to commanders 
of high-powered, fine-lined, speedy, twin-screw vessels— 
would be made much easier. 

The shorter shafting required for getting the smaller 
sone | clear of the ship would allow these screws to 

placed further forward, where they would be better 
— by the hull. This shorter shafting would also 
ecrease the strain on the propeller shafting in bad 
weather, and would often uate the necessity of an 
extra 7 rting strut, giving, as well, a decreased 
ae of fracture, and the possibility of decreasing the 
weight. 

The fact that with smaller screws the tips of blades 
are lower in the water than with the twin-screw system 
gives advantages. The design of the upper and fuller 
stream lines could be considerably freer. If it is con- 
sidered advisable (and I have no doubt the hull designers 
will show that this gain is not of great moment where a 
central screw is fitted) this advantage could be meet 
over in favour of giving the wing shafting a slight in- 
clination upward, so as to obtain a horizontal thrust 
when the stern of the vessel settles in the water at full 
speed. Ordinarily, however, the squatting of the ship 
would be insignificant. The fact must not be overlooked 
that the lower propellers are placed, the freer the access 
of water, and the more perfect the action of the screw. 

_ With tips of blades well buried, the danger of racing 
is decreased, each extra foot of immersion reducing it. 
Anyone who has stood by the throttle, checking the 
engine with the heave of the ship, appreciates fully this 
advantage. The central screw, of course, would never 
race except in a sea where the 8 ip was J yony ag ge 6 
while the side screws, being well forward and deep in the 
be game would probably never give trouble in the worse 
of seas. 

_._When the use of three screws was first proposed the 
idea prevailed in the minds of most engineers that 
the ‘‘race” of the water from the side screws would 
materially affect the action of the central screw. The 
error of this supposition was fully shown by the trials of 
the Columbia and Minneapolis. In the Columbia the 
pitch of all screws was made the same. The trials of 
this ship having shown the revolutions of the central 
screw to be less than those of the wing screws, the pitch 
of the central screw on the Minneapolis was made 6 in. 
less than that of the side screws. On the trials of the 
latter vessel the speed of rotation of the central screw 
was almost precisely a mean between the speeds of the 
two side screws, which differed slightly in pitch. This 
result was obtained without any “jockeying” of the 
throttle or change in the cut-off. 

Attention has been called to the feasibility in the triple 
system of securing a — number of revolutions owing 
to the reduction in diameter of the propeller giving de- 
creased friction of the blades. This matter of increased 
speed of rotation affects directly the efficieney of the 
machinery, especially in warships, where the stroke of 
the engine is limited by the height below the protective 
deck. The piston speed must be high to get the required 

wer from modern machinery without too cumbrous 
ow-pressure cylinders. Any increase in piston speed, or 
in the number of revolutions, decreases the condensation 
in the cylinders, as the item of time is one of considerable 
importance as far as this condensation is concerned. And, 
further, as a consequence of ter piston speed, we 
obtain — engines and shafting. For small powers it 
is generally possible to obtain great piston s in our 
low naval engines by a ¢ number of revolutions ; but 
there has been pointed out the difficulty of obtaining 
efficient propellers at high rotative speeds for transmitting 
great powers. We know, of course, that it is possible to 
get an efficient propeller for the very highest powers yet 
used ; but these propellers must be of great diameter in 


large ships, and in the United States we look into the 
matter raught rie closely. Our vessels are built for 
entering comparatively shallow harbours, and it is nob 


easy to secure a screw that will be efficient, and that will 
fit on a 22-knot 12,000-ton ship of no more than 24 ft. 
draught. There must be a certain minimum immersion 
of the screw blades, and this must be greater for twin- 
screw than for single-screw vessels, because of the rolling 
of the ship. It is necessary also to have a considerable 
difference in level between the keel and the lowest part 
of the screws in a twin-screw vessel. It will —a be 
difficult, and, I believe impossible, without the use of high 
glaeis plates, to obtain satisfactory machinery for twin- 
screw ships under the conditions named—22 knots, 12,000 
tons, and 24 ft. draught. 


(Zo be continued.) 








American Srger, Cars.—The Pressed Steel Car Com- 

ny, of Pittsburgh, has received an order from the Lake 
Superior and Ishpeming Railroad Company, for 100 
steel hopper cars with a capacity of 45 tons each. The 
cars Wi be used in hauling iron ore from mines in the 
Marquette iron range in Michigan to the lake. Theorder 
is the second received from that company. The smallest 
steel cars built by the Pressed Steel Car Company are in 
use in the yards of the Eliza furnaces of Laughlin and 
Co., Limited, at Pittsburg. They are 22 ft. long, and 





have a capacity of 12 tons, 
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CompILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883 —1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given, 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


3218. H. H. Lake, London. (Eugenio Cantono, Pavie, Italy.) 
Electro-Motors and D os. [10 Figs.) February 8, 
1898.—By this invention small alterations in field magnetism pro- 
duced by the adjustment of a rheostat serve to effect considerable 
alterations of speed in a motor or of potential in a dynamo by 





























reason of the field magnets being thus caused to adjust the 
pose of the armature in relation to them, so thata greater or 
ess airspace intervenes For this purpose the attraction of the 
field magnet is met by a rubber buffer g or other compressible 
or expansible spring device. The principle is also applied to 
self-regulation. (Accepted March 1, 1899.) 


$142. B. G. e, Pittsburg, U.S.A. Electric 
Distribution. (2 Figs.) April 5, 1898. (Under Convention, 
September 18, 1897.)—This invention relates to systems of elec- 
trical distribution which involve the transmission of energy toa 
considerable distance and in which the load is variable, such, for 
example, as an electric railway, the object being to provide means 
for automatically varying the electromotive force of a circuit 
without the employment of apparatus 


in proportion to the | 
specially designed or constructed for this specific purpose. In 
place of the specially constructed over-compounded and series 


machines usually used to supply long feeders an ordinary com- 
pound machine is employed, which has its armature and series 
winding connected in series with the main generator, and 
its shunt coil joined to the brushes of an _ exciter the 
field magnet of which is separately excited, being connected 








in series with the main circuit. As shown in the diagram, 
Fig. 1, 1 is the armature, 2 the series coil, and 3 the shunt coil of 
the main generator, feeding the circuits 4, 5,6, and 7. The arma- 
ture of the compound-wound machine which is used to supple- 
ment the main generator is shown at 9, and the series magnet 
coil 10 is connected in series in the wire 6. The shunt coil 11 of 
the supplementary machine is joined tothe brushes of a separately 
exci machine, the armature of which is indicated at 12, and 
the field magnet coil 13 of which is also in series in the circuit 6. 
With this arrangement, as the load varies the current through the 
coil 13 will change, and will consequently vary the electromotive 
force generated by the armature 12 and the current through the 
coil 11 ; hence the current in both series and shunt coils of the 
gee machine will be varied according to the load, as 
will also the additions! electromotive force supplied by the 


machine. (Accepted March 8, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


29,468. A.G. New, Woking, Surrey. Gas Engines. 
1 Fig.) December 13, ene ioventien provides a method 








of Gopeiving the exhaust gases of an explosion engine of smoke 
and smell by mixing with them a small proportion of air, while 
on their way to the silencing box, their temperature in the mean- 





time being kept sufficiently high to allow of combustion being 
in this manner completed. In the figure B is the silencing box, 
shown broken away, and V is a valve which serves to admit air to 
the suction cylinder, which valve closes immediately suction 
ceases for the purpose of preventing escape of gases during the 
period of back pressure. Cicsmpied arch 8, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8266. Vickers, Sons, and Maxim, 
Adamson, Barrow-in-Furness. Tubulous Boilers. 
(6 Figs.] April 6, 1898.—This boiler employs tubes of the Field 
type and operates as follows: Water descending the front com- 
partment d of each box a from the drum 0b flows along the inner 
tubes / to the rear ends of the outer tubes g and returns along 
the annular spaces of the tubes to the rear compartment e in 
which with steam it ascends into the drum b, and thence, after 
giving off the steam it again descends the front compartment d, a 












































ESt-o 





| 


LL iddldddddddddddddedddaa 























constant circulation being thus maintained. Above the generator 
proper a set of boxes with outer and inner tubes may bearranged 
as a feed heater from which the heated water flows to the front 
of the water space in the drum by a pipe, as shown at w, Fig. 2 

and a set of boxes and tubes indicated at s on the left side of 
Fig. 1 may also be arranged in the upper part of the casing for dry- 
ing the steam on its way to the engine. Baffles or deflectors ¢ are 





arranged for directing the products of combustion uniformly ove 
the tubes. (Accepted March 1, 1899.) : ; 
MISCELLANEOUS. 


$468. Hudson Maxim, New York City, U.S.A. 
Propulsion of Torpedoes, &c, [8 Figs.) February 11, 
1898,—By this invention nitrous compounds are slowly burnt as 
a means of propulsion, which, it is stated, is ially applicable 
to to oes. The compound is of any suitable composition, and 
its constitution and form are such that combustion takes place at 
the desired rate. Various gases or liquids may be caused to co- 
operate with the products of combustion which may when used 
with compressed air or other gas serve to heat it sufficiently to 


yperest its reaching a temperature below the freezing point 
uring expansion. The drawing shows in section the air chamber 
of a torpedo with this invention applied, the nitrous compound 



















being in solid cylindrical form and encased so that combustion 
can only occur over a restricted area, the products of combus. 
tion joining the air at a point near where it enters the engine 
(Accepted March 1, 1899.) / 


27,547. J. F. Kleine, Erbach, and A. Stapf, Ber! 

- Fireproof Floors. [1 Fig.) Doce 
1898.—By this invention concrete ceilings or floors are constructed 
by first placing iron bars near to the under side and then filling 
in concrete and embedding other iron bars near to the upper sur- 





face in such manner that the free ends of the upper bars overlap 
the ends of the lower bars. It is claimed that this method of 
construction is cheaper, stronger, more elastic, and allows with 
safety a more unequal distribution of load than other systems at 
present in use. (Accepted March 1, 1899.) 


564. Z. L. Tanner and J. B. Blish, Washingto 

U.S.A. Deep-Sea Soun - (4 Migs.) January 10, 1800 
—By this invention the place of the internally-coated tube ofa 
Kelvin deep-sea sounding apparatus is taken by a tube which is 
frosted or ground upon its interior surface. The wet portion of 
the tube is less opaque than the dry, so that the height to which 


Fig] Fig 2. Fig3 





























water has risen therein is readily ascertained, and the corre- 
sponding depth to which the tube has descended may be read off 
directly by comparing the tube, Fig. 1, with the graduated scale, 
Fig. 2. The tube, when in use, is enclosed in a metal case, Fig. 4, 
which may be attached to or form part of a lead or other metallic 
sinker, as shown in Fig. 3. The tube is dried after use, prefer- 
ably by drawing air through it. (Accepted March 1, 1899.) 


7877. E. Bailey,G. R. Cox, and W.T. Hey, York. 
Production of te Lead. [1 Fig.) April 2, 1898.—This 
invention has reference to the production of white lead from pig 
lead, and its object is to dispense with the series of operations 
at present usual, and to produce white lead by a rapid and direct 
method of formation, in which the electric arc is employed to 
volatilise the metal, so that it may be acted upon readily by 
acid vapours. Pig lead is placed in the vessel A, where it is 
brought to the molten state by the furnace B, and the carbon C 
is then adjusted to the required position by means of the regulat- 
ing screw E. The steam and carbonic acid gas are then turned 








on, and a mixture of the requisite gases passes through the pipe 
G to the centre of the carbon O, the mixture being delivered on 
the surface of the molten lead. An electric current passing from 
the connection R to the connection § forms an arc between the 
carbon C and the surface of the molten lead, thereby volatilising 
the latter, the fumes of which combine with the compound gases 
entering the vessel A by the pipe G and pass to the outlet tube 
M, along which they travel and descend into the collecting bags 
P, where they condense and settle as a fine powder. - The neigh’ 
of the molten lead in the vesssel A may be maintained oa 
by means of a separate supply tank to which it is connected. 
(Accepted March 1, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in = 
United States of Ameriea from 1847 to the present time, “oH 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 36 and 36, Bedfo 
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Aprit 7, 1899.] 





ENGINEERING. 


437 











LITERATURE. 


Die Ingenieurtechnik im. Alterthum. By Curr Merck. 
Berlin, 1899: J. Springer. 658 pages, large octavo. 
With 261 illustrations and one map. [Price 20s. ] 

Tue ornate binding of this book differs so far from 

the generally severe appearance of Mr. Springer’s 

technical and scientific publications that, at first 
sight, one can scarcely believe that the volume is 
intended for an engineer’s library. That impres- 
sion is deepened when we read the introduction, 
the purpose of which is difficult to understand. 
Nobody doubts that engineering has done great 
things for us, but though Mr. Merck puts his case 
cleverly, we do not understand why a discourse on 
engineering progress in our century should form 
the substance of an introduction to a treatise on 
engineering in antiquity. We agree that a working 
man can journey from Edinburgh up to London 

and back at the sacrifice of a day’s time and a 

week’s wages; whilst a hundred years ago the 

journey would have taken him weeks, and cost him 

alf a year’s wages. But why forestall the hundreds 
of publications, which are sure to appear next year, 
on the marvellous advances that our century has 
witnessed ? 

When we leave the introduction and get right 
into the matter, we become more pleased with the 
work. Some of the remarks on means of transport, 
rolls, pulleys, levers, war machines, catapults, 
mining, &c., still savour, however, of the popular 
compilation. We pass over to the second section, 
however : Irrigation and drainage. The hundreds 
of canals of Mesopotamia, connecting the Euphrates 
and Tigris, which at different parts of their courses 
were, and are, at relatively different levels, go back 
to the Dark Ages. The two rivers did not unite 
then, and have often changed their courses. A 
canal, 400 miles in length, joined Babylon with 
Teredon or Diridotes (afterwards replaced by one 
of the many Alexandria), on the mouth of the 
Euphrates. In November of each year the flow of 
water through this canal had to be checked, which 
required the exertions of 10,000 men. Some of the 
canals must have been 300 ft. wide, and their banks 
60 ft. high. There is a tunnel through the rocks 
at Nimrud which does not appear to be very old ; 
but the drain-pipes of the tombs of Ur date from 
1900 8.c. The Nile Valley and Delta owe their 
fertility to the extraordinary absorptive capacity of 
the Nile mud. The highest mark on the very re- 
markable Nilometer at Elephantine was about a 
foot below average high-water mark at the time of 
Septimius Severus (200 a.p.); at present the dif- 
ference amounts to 8 ft., so that the Nile bed would 
appear to have risen by about 5 in. per century 
during the Christian era. The author discusses 
the opinions of Belle-Fonds, Lauth, Cope White- 
house, and others on Lake Moeris and the Fayum, 
without coming to any definite conclusion. The 
locks mentioned by ancient writers were probably 
sluices consisting of stone pillars in whose slots 
boards were inserted, as in the Tshahs of China. 
The canal between the Gulf of Suez and the Nile is 
generally ascribed to Necho (about 600 3.c.), but 
may be much older ; it passed through the Bitter 
Lakes, where, according to Diodorus, real locks 
. Were erected. The interpretation of the ancient 
descriptions and inscriptions is, however, often 
exceedingly difficult. Anyhow, the canal would 
appear to have been navigable at high Nile only. 
It was restored by the Calipha Omar in 640, and 
blocked by Al Mansor soon afterwards. But the 
Irish monk Dienil reports about 825 that his 
teacher had sailed on this canal on his pilgrimage 
to the Holy Country. 

_ The earliest. authenticated record of the perni- 
cious habit of the Hoang Ho to change its course 
seems to date from 2297 B.c. The Emperor Yao 
and his engineer Pehren, and, two generations 
later, Emperor Yu first attempted to hem this 
terrible river in, and to utilise its water. Many of 
the irigation works may be much older, however. 

e Imperial canal is first mentioned by Confutze 
(about 500 B.C.), The author’s sources in these, 
and the other chapters are ancient writers and 
re explorers. He quotes largely, always in 
aan, As regards India, we have the reports 

ritish engineers. Many of the 50,000 tanks 

29 Madras (the word tank is supposed to 

— ’ Portuguese corruption of Sanskrit, Kirthani), 

wer of those in Ceylon and elsewhere, are 

Sad 'a,, They vary greatly in size. But wo 
nd dams, built in earth only, or with stones 








without mortar, miles in length, up to 80 ft. high, 
with feeders, overflows, and outlets, the latter 
formed at Kandelly by a large stone block 12 ft. 
long, resting on three stones. In northern Ceylon 
we have the magnificent irrigation system of the 


.| Amba Ganga with large tanks at Kondrawarra, 


Kandelly, &c.; further, the grand temples and 
tanks of Minnere, ascribed to Mahasin, who, re- 
penting of his persecution of the Buddhists, built 
150,000 tanks ; the beautiful stone baths, pokunas, 
near Anarajapura, &c. The dykes and bunds of 
the Mahanadi delta near Kuttak are considered as 
Mogul work, dating from 1000 a.p., replacing 
older works. 

The kerises were characteristic of Persia. “At 
the foot of a mountain a number of wells were sunk 
and connected by tunnels; these communicated 
with a series of cisterns. Van, in Armenia, a 
very ancient town, has a system of canals, 
ditches, and wooden troughs, altogether more 


than 400 miles in length, still in use partly, | y 


which tradition assigns to Mennas, 8C0 .B.c. 
Many of the canals of Persepolis, which Alexander 
destroyed, were cut through the rock. The famous 
water works of Damascus have, in some shape, 
done duty since remote ages. A long gallery, 
more than 5 ft. high driven through the rocks, is 
traditionally regarded as one of the marvels of Pal- 
myra or Tadmor, the wonderful city of the desert, 
of whose fourfold avenue of 7180 columns a few 
hundreds remain standing. Such avenues are fre- 
quent in Syria; Antiochia had one of the finest. That 
of Palmyra is Roman in character, and ends with an 
arch of the Emperor Hadrian, and Romans under 
Aurelianus put an end to its splendour in 172 a.p. 
The fabulons wealth of the kingdom of Sheba 
(Yemen, South-Western Arabia) and of its capital 
Mariaba (Marib) which tempted the greed of the 
Romans 25 B.c., was due in a large measure to the 
successful harnessing of mountain streams ; tradition 
connects the decay of the country with the bursting 
of the great dam. In the days of Solomon, the 
route from the Gulf of Akaba on the Red Sea 
through the Wady Musa, was one of the most im- 
portant trade routes of the East. The remarkable 
rock town of Petra was situated in a gorge a mile 
long ; the rivulet was lined with embankments, the 
bed probably paved, conduits and pipes and canals 
went everywhere. The country around, now hope- 
less desert, was dotted with cisterns and aque- 
ducts, and many retaining walls for the cultivated 
terraces can still be traced. As the author leaves 
water supply to a special chapter and observes a 
geographical order, the reader has to travel over 
the same ground again. 

The draining of the Kopais lake in Beotia, 
Greece, which has only a subterranean outlet, has 
taken thousands of years, but it is difficult to fix 
the date of the antique works. The discharge 
tunnel through the rocks, which rise to 3000 ft. in 
height, can hardly have been excavated in the pre- 
historic times of the Minyans, and we do not know 
for what reason parts of this tunnel were made 
double (an upper gallery 6 ft. or 10 ft. above the 
tunnel), and why this gallery does not communicate 
with the numerous air shafts. The cutting of the 
isthmus of Corinth, 4 miles wide, was planned 
about 600 B.c., but only a roller path for ships was 
finished at that time. Nero actually began the canal 
at both ends, General Tiirr really accomplished the 
task in 1893, but the passage remains risky. 

The draining of the lake of Alba, a crater basin, 
effected in 396 B.c. (in accordance with a Delphian 
oracle, which demanded that the water should be 
utilised for irrigation), shows the liking of the 
Romans or Etruscans—we need not believe in 
Greek architects, supposed to have come over with 
the oracle ship—for great schemes ; the tunnel had 
a length of } mile, and a section of 10 ft. by 5 ft. 
Lake Fucinus in the Apennines, 2200 ft. above 
sea level, was drained by Narcissus during the 
reign of Emperor Claudius (41 to 54 a.p.) in 
eleven years, it is said, with the help of 30,000 
men. The work soon decayed, was resumed at 
various times, and finally completed by Prince 
Torlonia in 1854-76. The costs of the opera- 
tions horrified Plinius. The lake was ellip- 
tical in shape, 12 by 7 miles ; the tunnel to the 
little River Liris, pushed partly through rock and 
partly through very treacherous soil, had a length 
of 3.5 miles and a fall of 28 ft., and for its excava- 
tion 40 vertical shafts, up to 400 ft. deep, had to 
be sunk. The timbering of one of the shafts, 4 ft. 
square, was found intact by Torlonia, From the 
shafts started horizontal galleries, the cuniculi. The 





work was well planned, but badly executed, and 
practically of little use. The cross-section of the 
tunnel is in parts narrowed to one-third its original 
width. The lake dam burst, and the water destroyed 
along portion of the tunnel. Pumps were known, 
but out of question ; a new tunnel branch was exca- 
vated. The opening ceremonies were characteristic. 
Two fleets of boats were built on the lake, and 
19,000 prisoners of war were ordered up to slay 
one another for the edification of Claudius and the 
people. In his excitement, Claudius responded to 
the ‘‘ Ave Ceesar! morituri te salutant !” by shout- 
ing, ‘‘ Avete vos!” The poor wretches took this 
greetingas Cresar’s pardon, and would not fight, 
until the guards threatened them with catapults. 
The inlet had to be altered, and the flood-gate 
almost flooded the Court on the second opening. 

The drain canals of the Pontinian swamps were 
wide enough to allow a man to crawl through ; in- 
completely baked earthenware pipes, more than 1900 
ears old, and still serviceable, have been found in 
them. All these descriptions are well illustrated. The 
Roman canals in Holland have partly to answer for 
the melancholy fact that the great Rhine ends miser- 
ably near Leyden, whilst the powerful arms of the 
river bear other names. In the time of Tiberius 
and Drusus the Zuyder Sea was an inland lake, 
and the Yssel and the Meuse were not connected 
with the Rhine. The canals of Drusus have greatly 
changed the network of rivers. 

The third section deals with road and bridge- 
building. With the Indians road-building was a 
matter of religion ; in Egypt roads were not much 
called for ; about those of the Babylonians we have 
no reliable information. The Greeks rather cir- 
cumvented obstacles than cut them. Their sacred 
roads were marked with milestones and rests for 
the weary. Not the whole width of the road was 
well finished. Grooves 2 in. or 3 in. deep, 6 in. 
wide, were made 3 ft. or 5 ft. apart. There were 
passing places. But we can understand that 
quarrels about making way would be both frequent 
and so awkward. The road near Stephani was 
intersected by a wall, whose object is un- 
known; the three portions of the road are at 
very different levels, the first 570 above sea level 
the second 110 ft. lower, the third still 50 ft. lower; 
yet there are no traces of winding zig-zag paths. 
The Persians were good road builders, and they 
maintained a good postal service with guards, inns, 
stables, &c., on their main routes. The reviewer 
is confirmed in his conclusions—the author does 
not utter such heresy —that the hero of young 
and old boys, Alexander, might profitably have 
been laid with his ancestors without his heavy 
wreath of laurels, and have left countries like 
Persia and Phoenicia in peace, instead of deliver- 
ing them over to the jealousy of his generals. 

The Romans were the road builders par excel- 
lence, as everybody knows, if only to keep the 
legions busy in the far provinces. ‘The roads con- 
sisted of superposed layers of mortar, stones, 
shingle, concrete, gravel, or of boards and gravel, 
or were paved with basalt or other stones, &c. 
In Bosnia we find the rock surface simply planed, 
the cracks filled with slabs, and grooves cut in these 
corresponding to a gauge of 4 ft.; these grooves 
were, to all appearance, made by the builders, 
The Romans liked straight level roads, but we also 
meet with gradients of 10 and even 20 per cent. 
On the whole their roads were not wide, generally 
not more than 6 ft. or 12 ft., with 25 ft. as a maxi- 
mum. Even the Via Appia, originally built in 312 8.c. 
through the Pontinian swamps, straightened later, 
pore’ with lava polygons, lined with stone walls and 

andsome buildings, would hardly be called a wide 
street, although it became the fashionable corso 
for Romans living out of town. Its construction 
involved great difficulties. Mr. Merck enters very 
fully into the question of roads and travelling. 
The stage service, cursus publicus, of the Empire, 
was only for Government business, which then, as 
later, meant the public and private affairs of the 
mighty. Regular passes with the Imperial seal 
were issued, and trafficking with such permits was 
punished with exile. As these permits entitled the 
bearer to claim accommodation for himself and 
followers, food, vehicles, and horses, the whole 
service was hated by the people living along the 
main routes. Urgent despatches travelled 200 
miles a day ; Cesar did often 90,miles. But those 
were exceptions ; 33 miles a day was considered a 

ood speed, and the journey from London to 
hester occupied about five days. We may add 
an example. Five weeks after Constantinople had 
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been stormed by the Turks on May 29, 1453, special 
prayers were offered at Rome for the salvation of the 
town, whose fall had threatened for months; it is 
very striking, though the Venetians may have had 
their reasons to suppress news from Constantinople. 

Ferries and pontoon bridges are of ancient 
origin. The first fixed beam bridge, supported by 
stone piers, is ascribed to Nebuchadnezzar (about 
580 B.c), the Euphrates being diverted during its 
construction. The Etruscans appear to have first 
made use of real radial stone arches for bridge- 
building ; vaulted roofs, formed by superposed hori- 
zontal layers, are as old as any kind of architecture. 
The Estruscans used solid blocks, well finished, 
without mortar or clamps. The Roman title of 
the high priests, Pontifex Maximus, suggests a 
connection between religion and bridge-building. 
The first stone bridges of the City of Rome date 
from the second century before Christ. Iron 
clamps, fixed by means of cast lead, were much 
used, especially in bridge-building, but they only 
impaired the stability of the bridges. Czesar’s 
bridge over the Rhine above Bonn remains a puzzle, 
not only to the college boy. It consisted of two 
rows of inclined poles, rammed into the river and 
cross-connected, and two further outer rows of 
poles ; the details are doubtful. Trajan’s bridge 
over the Danube near Turnu Severinu (below the 
Iron Gate) certainly had many (twenty) and very 
high (150 ft.) stone piers; the nature of the arches 
of 115 ft. span is still disputed. In all probability 
they were made of wood, or had in any case wooden 
ribs, which may have been filled in with concrete 
and stone. The grandest bridges of the Romans 
belonged to their aqueducts ; we need only mention 
the Pont du Gard, near Nimes (18 B.c.), three 
rows of arches above one another ; also Rimini, 
Alcantara, Taragona, Segovia, Merida, and others, 
described in the section on the water supply of 
towns. The book also gives very good illustrations 
of the two arches over the Selinus River at Per- 
gamos, one of the most interesting ancient cities. 
In sinking the foundations, pilings, caissons, ordi- 
nary pumps, and concrete were employed. Some of 
the Roman arches had a span of 120 ft. ; as they 
preferred the semicircular arch, not trusting flatter 
segments apparently, some of their bridges were 
inconveniently steep. 

The antique ships were not properly decked ; 
hence whole fleets were swamped, and there arose 
a dread of the sea. Some crews had to go on shore 
every night. The itineraries of the Phoenicians 
gave information about the ports, their shores and 
depth, potable water, promontories, &c. Since 
400 B.c. we read of boats with five tiers of rowers 
above one another; Alexander had ten tiers, even 
twelve and fifteen are spoken of. The Triremes, 
the ordinary warships and most craft were small. 
But the Egyptian grain ship Isis was 180 ft. long 
and 43.5 ft. deep, and would probably have 
been classed as of 2600 tons; and the Spra- 
kusia, which Hiero of Syracuse had built by 
Archimedes (287 to 212 B.c.), and Archias of Corinth 
for Ptolemeos Philadelphos of -Egypt must have 
veen larger still. She was launched, half finished, 
with the help of jacks, completed in two periods of 
six months each, sheathed with lead, spiked with 
heavy screw bolts which held the ribs together, 
had a copper keel—known long before—three 
masts, battlements, machines throwing stones of 
3 ecwt., protective mats suspended by chains, 
thirty cabins for officers, a Venus temple, splendid 
rooms, bath, a library with a mosaic floor and 
paintings, a gymnasium, a promenade deck with 
shady arbours, a fishpond, &c. These were the 
great clumsy wonders of the age, of course. Dock- 
ing accommodation was hardly known, but trading 
in the emporia (privileged commercial ports) was 
fully regulated. Like many seafaring nations of 
modern ages, the Phoenicians owned no small part 
of their prosperity to successful dealings in slaves. 
Their agents accompanied Alexander, and other 
great warriors, and made their bargain on the 
battlefield or before the c»ymmencement of military 
operations. Mr. Merck describes the ports, moles, 
and breakwaters of Aradus, Carthage, Methone, 
Pylos, Ephesus, Cnidos (well preserved), and 
many others; the marble pharos of Alexandria, 
built 283 B.c. by Sostratos, lasted till 1300. The 
sea foundations must have been laid with care and 
skill ; but dredging was an almost unknown art. 
The port of Seleukia, the emporium of Antiochia, 
was occasionally scoured by the mountain torrents ; 
other ports were silted up. 

The fifth section deals with towns, their buildings, 





fortifications, drains, &c. We are acquainted with 
what may be called sewers at Nimrud ; at Jerusalem, 
where some of the narrow, crooked lanes served as 
open drains ; and Athens, where we find the proto- 
type of sewage farms. Better arrangements pre- 
vailed at Olympia, on the River Alphios, but sani- 
tary engineering is decidedly a modern science. 
The famous cloaca maxima of Rome, obviously a 
canalised rivulet, fulfilled its purpose poorly enough. 
Pompeii had no drains but its gutters. Preference 
for streets intersecting at right angles is discernible 
in China and wherever whole towns were built 
to plan. The sixth section concerns municipal 
water supply. Jerusalem had five supply systems, 
two of which—those from the Mimilla and the 
Siloah ponds—still do duty. The Siloah conduit 
comprises a tunnel, dating from 700 B.c., 550 yards 
long, varying much in section, but everywhere pass- 
able for men. Like most of the ancient tunnels, it 
was, as the chisel marks indicate, started from both 
ends, and the middJe part is crooked, and shows 
several blind branches. The men had to trust to 
hearing in effecting the junction, it is supposed ; but 
the nature of the rock may also have influenced the 
direction of the tunnels. The still existent ponds 
of Solomon had three conduits; part of one of 
them is formed by 14-in. stone pipes wedged into 
one another with well-cemented joints. Great 
levelling difficulties were experienced also at Samos, 
where Eupalinos, in the sixth century B.c., cut a 
tunnel 1000 yards long through Mount Kastros, 
The two tunnel sections, 8 ft. square, are joined by 
a gallery 16 ft. high. The water pipes rested in a 
ditch, partly covered, which follows the trace of 
the tunnel, but is up to 25 ft. below its floor. The 
tunnel itself had evidently no suitable gradient, so 
that the ditch had to be added. The conduit con- 
sisted of 7-in. clay pipes or of clay troughs joined 
very neatly; every second pipe had a circular 
opening above, for some doubtful reason. The 
supposed high-pressure main of Pergamos, in Asia 
Minor, would be pre-Roman, i.e., anterior to 
133 B.c. This famous city, about which we read 
many interesting things, was built on a rock 1060 ft. 
high. Two water reservoirs have been discovered 
more than two miles from the town, 1200 ft. above 
sea level ; their feeders extended 40 miles further 
inland. As two valleys intervened between the 
reservoirs and the town, one of which deseended to 
a level of 560 ft., strong pipes were required. None 
of these pipes (lead or bronze?) have been pre- 
served ; but perforated stones, 5 ft. long with 1 ft. 
bore, have been traced down the hills and up again. 
They alternate in some parts with slabs of trachyte. 

According to Sextus Fontinus, for some time in 
Monmouth, from 96 to 103 a.p. curator of the water 
supply of Rome, a great authority on hydraulic 
engineering, Rome was fed by nine mains, the 
oldest of which was built by Appius Claudius in 
31lB.c. It had a length of 10 miles, and was 
essentially a tunnel 6 ft. high. The Marcian con- 
duit was 57 miles long and 8 ft. high; like the 
Anio Vetus, the second in order, it followed all the 
windings of the Anio (Téverone River) ; parts of 
both of these aqueducts can still be examined. 
Mr. Merck points out that three mains started and 
ended at almost the same spot ; these are the just- 
mentioned Marcia of 245 B.c, the Claudia of 50 
A.D., the Pia of 1870 a.p.; their lengths are 57, 53, 
and 32 miles. Most of the aqueducts were con- 
structed with so sharp a gradient, that their out- 
lets at Rome were not at a sufficiently high level 
for many parts of the town. Up to Nerva’s time 
(96 a.D.) the waters of the various aqueducts were 
used without distinction ; afterwards pure and im- 
pure water were kept separate. The distribution 
in town started from the water castles (castella) 
through three mains; the one was for the public lacus 
(basins) and fountains ; the other two, which origi- 
nally got only the spare water supplied the baths, 
and private houses. The pipes were made of clay, 
lead, and also of stone ; the dangers of lead poison- 
ing for lead workers were well recognised. Vitruve 
objected even to water from lead pipes. The lead 
pipes were oval in section, the edges bent over to 
forma trough ; the seam was soldered with lead 
and also with tin and zinc, and the trough filled 
with mastic and capped. The pipe connections in 
the castella were made of bronze or lead and were 
standardised ; but corruption was as rife in this as 
in all branches of the public service. At Rome the 
supply was continuous, in the country generally 
intermittent. Lead pipes, discovered at Cologne, 
were made of pieces of sheet lead in. thick, 10 ft. 
long ; the edges of the ends were scraped and the 





pieces then soldered into one another. The taps 
had conical valves and great taste was displayed 
in the fittings. The bath stoves consisted of an 
upper and a lower cylinder and a pipe system, 
At Pompeii a small primitive water-tube boiler has 
been unearthed, the grate bars being formed of 
water tubes. The Roman aqueducts were im- 
posing, but badly designed ; the architecture fine, 
the engineering poor. Many of them leaked 
badly, and political jealousy allowed them to 
fall into decay. The levelling difficulties need 
not astonish us. In 1866 an inscription was 
deciphered near Bougiah (Algiers), which called 
upon the hydraulic engineer of the third legion to 
complete the tunnel, which he appeared to haye 
forgotten. The answer is also known. The tunnel 
had, as usually, been driven from both ends ; the 
unfortunate Nonius Datus had fallen into the 
hands of robbers ; when he had escaped, he found 
his men in a sore plight, and had to join the two 
branches by a long cross gallery. 

The volume concludes with biographies of engi- 
neers of ancient fame and with a short summary. The 
book contains much valuable information, and is 
pleasantly written. A long list of authorities con- 
sulted is added at the end of each section, and 
an alphabetical index is provided. If we miss the 
names of some noteworthy Egyptologists of the 
last decades, we must not forget that archeologists 
do not, asa rule, wear the engineer's spectacles, 
and that their writings demand a very laborious 
study. Mr. Merck’s book well deserves recom- 
mendation 
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PATAGONIAN TELEGRAPHY.—The Argentine Govern- 


ment has invited Senor Luigi from Bahia Blanca for the 
purpose of discussing with him the construction of a tele- 
graph line to Patagonia. The Argentine Government 
originally intended to build a land line, but opinion 


appears to be now inclining in favour of the laying of a 
submarine cable: 
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GREAT CENTRAL RAILWAY. 
(Continued from page 402.) 

THE passage of the Regent’s Canal across the site 
of the Marylebone terminal station naturally sug- 
its use as a means of distributing heavy 
to various points of the Metropolis con- 
his canal or to the river and other 
waterways with which it has connection. Thus, 
for instance, heavy forgings and castings from 
Sheffield and the North may be transhipped into 
barges and conveyed by water to the shipbuilding 
works, marine engineering works, or the Royal 
arsenals down the river. With this end in view the 
canal was widened from the normal breadth of 45 ft. 
to 97 ft. for a length of 800 ft. immediately east of 
Grove-road, as shown in the general plan on page 
168 ante. This widening was accomplished without 
interfering with traffic by the construction first of 
a cofferdam of the usual timber piles and clay 
puddle type, which remained until the large retain- 
ing wall, shown in Fig. 206 on our two-page en- 
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built up, with drainage arrangements, pretty much 
in the same general way as those for the passenger 
station. They are illustrated by Figs. 207 to 209 
and Figs. 212, 226, 228, and 229. They each con- 
sist of two rolled steel joists 14in. by 6 in. by 57 Ib. 
and two plates 15 in. by $in., while two additional 
plates 15 in. by 4 iu. are carried up to a height of 
13 ft. from the base. Owing to the traffic require- 
ments no bracing between the columns was pos- 
sible, so that the columns had to be designed as 
cantilevers to carry the full wind pressure (of 56 lb. 
per square foot) on the roof. This accounts for 
their somewhat heavy section. The interior of 
the columns is filled with 7 to 1 cement concrete. 
Each column is set in a cast-iron shoe, the in- 
terior of which is filled with 5 to 1 cement concrete. 
This shoe is secured to a concrete foundation 8 ft. 
square by 4 ft. 6 in. deep with six 1}-in. dia- 
meter bolts, and washer-plates (Fig. 229). As shown 
on the plan (Fig. 205) the spans of the longi- 
tudinal girders vary owing to the range of the 
jib cranes on the wharf. These cranes have a lift 





drainage pipe, of lead, is stowed neatly on the 
lower member of the cantilever principal, discharg- 
ing into a rosehead on the down pipe fixed to the 
column (Fig. 212). The outer edge of both canti- 
levers is finished off in the usual way, as shown 
in Figs. 222 and 223. The end screens—framed 
and braced trusses finished with boarding—are 
illustrated by Figs. 210 and 211. The roof, with 
columns, weighs in all 327 tons, and as 47,970 
square feet are covered, the weight is equal to 
15.3 Ib. per square foot. It was constructed by 
the Butterley Company, of Tipton, Staffordshire. 
The roof was finished some months ago, and stood 
the recent severe gales without any perceptible 
vibration. 

Four lines of rails pass under the roof, as shown 
in the cross-sectiqgn, and at three points in the 
length traversers are provided, as shown on the 
plan, for moving loaded or empty trucks from the 
line immediately under the cranes to the others. 
Capstans and snatch heads are placed at frequent 
intervals, and the cranes are situated at 85-ft. 
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Fig. 204. 


graving this week, was built. This wall is 22 ft. 
high above the footings, and 14 ft. 4 in. above 
water level. The maximum thickness is 8 ft. 6 in., 
Teduced to 4 ft. at the top by steps at the back and 
alin8 batter on the face. The foundation is of 
concrete 4 ft. thick and 11 ft. wide, and the lower 
part of the wall is of brickwork in cement and the 
above water part in lime, with a granite coping. 
The depth of water is 6 ft., and the wharf is curved 
as shown in the plan, Fig. 205, to a radius of about 
12 chains. 

The wharf is covered for alength of 520 ft. by a 
roof of interesting construction of the umbrella type, 
of which: detailed drawings are given on our two- 
page engraving this week, while a general view is 
given in Fig. 204 annexed. There are two rows of 
columns, bolted to which are lines of longitudinal 
girders, and connected to the girders again are cer- 
tral | rincipals having a curved lower flange, with 
cantilever extensions on each side of 26 ft., so that 
= the distance between the columns is 40 ft. 3 in., 

€ total width of the roof is 92 ft. 3in. The roof 
ne the canal to the extent of 17 ft. 6 in., so 

at goods shipped or discharged will not be affected 
oy wet weather in handling. The roof follows the 
a of the canal, the row of columns nearest to 
© canal being fixed at a distance of 8 ft. 6 in, 
mthe face of the wharf. As to the columns, 


they are 29 ft. in height over all and have been. 
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of 26 ft., and a radius of 17 ft. 6 in., so that where 
they occur the distance between the columns is 
50 ft., allowing ample room for bulky goods being 
swung by the cranes, while between the 50 - ft. 
spans there is one of 35 ft. The longitudinal 
girders are of the lattice type, all 5 ft. 9 in. deep, 
over angles with flanges 12 in. wide. That for the 
50-ft. span is shown in Fig. 216, and for the 35 ft. 
span by Figs. 217 to 220, The roof principals are 
coincident with and bolted through the verticals of 
the girders. The junction of the girders with the 
columns is shown clearly in Figs. 212, 217, and 
221, the latter figure also shows the method of 
connecting the central and the cantilever principals 
to the girder. Little need be said of the principals, 
which are spaced at 12 ft. 6 in. centres. They are 
of the braced type, of very light construction, 
well secured together by wind bracing rods. The 
height from ground level to the springing of the 
roof principals is 20 ft. 6 in. - The purlins are 
of timber. 
thus the depth from the apex to eaves is small, 
greatly reducing the surface affected by wind pres- 
sure. The two central bays on each side, some 
28 ft. wide in all, are glazed with j-in. glass on 
Mellowes’ system, and the remainder of the roof 
is coyered with galvanised iron 18 B.W.G. thick. 





The gutters provided atthe eaves are shown in 
detail in Fig. 227, and it will be seen that the 


The slope on top is only 1 in 6, and|p 
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centres along the wharf. There are six of these, 
four capable of lifting 30 cwt., while the outer ones 
take 50 cwt. They are all of the independent 
hydraulic type, similar to those in the goods ware- 
house. Eastward of the covered portion of the 
wharf there is an hydraulic goliath crane to lift and 
carry 30 tons, Like the jib cranes, it has been sup- 
plied by Messrs. Tannett, Walker, and Co., Leeds. 
At the extreme east of the area given over to the 
terminus, built against the massive northern 
boundary wall, which is slightly curved, is the 
carriage shed, which we illustrate in detail on 
page 454. It is 480 ft. long by 43 ft. wide, and 
rovision has been made on the southern side for 
uture extension, which is actually in progress now. 
As shown on the plan (Fig. 230) there are three 
lines of way, and a very complete installation of 
washing troughs with both hot and cold water 
supply is being provided. : 
he clients which are shown in detail on 
age 454, are of a light type, spaced 10 ft. centres 
with light rolled steel joist aay 6 lb. by 13 lb. 
by 13 lb. per foot. The girders (Fig. 248) are of 
the uniform span of 40 ft., and are of lattice type, 
4 ft. deep over L’s, with flanges 12 in. wide. e 
columns, Figs. 231, 239, and 240, are of rolled 
steel joists, 10 in. by 8 in. by 70 1b. per foot, witha 
neatly contrived base. The columns are secured 
to concrete foundations, 4 ft. 6 in. square by 3 ft 
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deep, by four bolts, 14 in. in diameter, and washer- 
plates (Fig. 248). 

The roof is covered with galvanised iron 18 
B.W.G. thick, except at the eaves and ridge, where 
the roof is glazed with }-in. glass on Helliwell’s 
patent system. The sides of the louvre frames 
are also glazed, and arranged as windows to swing 
open so as to secure ample ventilation. The tem- 
porary side screen is made of timber covered with 
galvanised iron, as shown, and arranged so as to 
be easily removed without leaving any traces, when 
the shed is extended. The area of the shed is 
22,420 square feet, and the weight of steelwork 
supplied by the Butterley Company, Limited, of 
Tipton, is 163 tons, equivalent to 16.08 lb. per 
square foot of ground area. This weight may seem 
heavy, but it should be remembered that the longi- 
tudinal girders and columns included will serve for 
supporting the principals covering the extra width 
of 47 ft. now being constructed. 


(To be continued.) 





THE WESTINGHOUSE ELECTRIC 
WORKS AT PITTSBURG. 
(Continued from page 371.) 

Ir is, of course, a natural thing that the ma- 
chinery in the works of the Westinghouse Elec- 
tric Company at Pittsburg should be driven by 
electricity ; but apart from that fact, the power 
installation there is probably used for a greater 
variety of purposes than is the case with any 
other works. To begin with, electricity drives 
all the machinery of the establishment; this 
covers over 1400 machine-tools of the largest and 
heaviest description, as well as of the smallest and 
finest. It operates the numerous elevators in the 
place, furnishes both arc and incandescent lighting, 
gives alternating and direct current to the testing- 
rooms, and drives a railway plant. 

All who are interested in the application of elec- 
tricity to the lighting of cities, the moving of 
street cars, and the operation of machinery, will 
find the Westinghouse Electric Works at Pitts- 
burg an interesting subject to study. To the 
manufacturer of machinery especially, the feature 
which is most striking there, and of most direct 
interest, is the use of electricity for driving all 
machinery, for here electric power was first used 
on a scale not previously attempted, when we 
consider the multitude of performances which are 
required of it in these works. 

The power plant is centrally located with refer- 
ence to the various shops, and is equipped with 
3000 horse-power, in Westinghouse engines, 2100 
horse-power of which is in four steam units, 
and 900 horse-power in two gas engine units. 
This plant supplies current to the motors which 
are placed throughout the works. It is claimed, 
and no doubt with reason, that the efficiency, 
flexibility, and economy attained here are superior 
to anything previously realised in distributing 
power in large industrial establishments. The 
motors employed are in many respects the most 
remarkable and useful type of electric motors 
known, being the ‘‘ Tesla,” or, as it is called in the 
works, the ‘‘Type C” alternating-current motor 
(Fig. 7, page 442), invented by Nikola Tesla and 
developed by the electricians of the Westinghouse 
Company. 

These ‘‘ Tesla” polyphase motors in the Pitts- 
burg Works are Ld ae with two-phase alter- 
nating current at a frequency of 25 cycles per 
second ; this is the system that was worked out 
by the Westinghouse Company for the great in- 
stallation at Niagara Falls. 

The alternating-current generators are direct- 
connected to the engines in the power-house, and 
the current is conveyed by insulated conductors to 
motors conveniently placed throughout the various 
shops. The potential is 200 volts, and this is sup- 
plied directly to the motors without the inter- 

sition of transformer3. The line-shafting in the 
Lalbdings is divided into comparatively short sec- 
tions, and motors ranging from 10 to 50 horse- 
power are employed to drive the sections (Fig. 8). 
Where large and heavy tools are employed, these 
are separately driven by independent motors. 
There are also numbers of portable tools in the 
works which are moved about from place to place 
when occasion requires, and motors are attached to 
them connected with the conducting lines, and the 
tools are driven in any position that is desired. 

It will be observed that with the electric system 





it is not necessary to place the machinery in posi- 
tions convenient to the power supply, because the 
power can be supplied at any point or in any posi- 
tion that the circumstances of the case may demand. 
It is a great advantage in the case of the ‘‘ Type C” 
motor that it can also be set or suspended in prac- 
tically any position, upside down or at an angle of 
45 deg. 

The improvement resulting from the subdivision 
of line-shafts and the introduction of motors to 
drive a large number of short sections of line- 
shafting, deserves the attention of all who are 
interested in manufacturing establishments where 
a considerable amount of power is required. In 
works as large as these, the old method of supplying 
power to tools by line-shafting and belts driven by 
engines located at a given point, would scarcely be 
practicable. If the length, size, and cost of the 
line shafts were not excessive, the loss involved 
would certainly reduce the efficiency of the system 
to a very low point. The alternative method some- 
times employed in manufactories, is to use a number 
of engines located at various points, and supplied 
with steam from a boiler plant centrally situated 
with reference to these points, but this also means 
poor economy, and involves many objectionable 
features, Compared with a power plant using line- 
shafting and belts, a very material gain is effected 
by the reduction of the amount of shafting. But, 
besides this, the loss due to radiation from steam 
pipes must be taken into account, and it must also 
be remembered that small engines are less econo- 
mical than large ones. Besides this, in its relation 
to economy, the greater amount of power is not 
usually the largest factor, for every engine must be 
looked after, and the cost of attendance, where 
engines are situated at a number of different points, 
is greatly increased. All these facts do not ex- 
haust the disadvantages of steam-driven plants. 
The heat from the steam pipes tends to make shops 
unbearable in hot weather. The saving of space, 
decreased cost in trouble and maintenance are still 
greater gains in favour of electricity, and, as com- 
pared with the distribution of power by line-shaft- 
ing froma central power-house, the elimination of 
the heaviest, the most expensive, and most trouble- 
some parts of the shafting are advantages of great 
practical value. 

The popularity of alternating current power for 
manufacturing establishments in America is very 
largely due to the ‘‘ Tesla polyphase ” or ‘*‘ Type C” 
motor, manufactured by the Westinghouse Com- 
pany. These induction motors have two main 
elements, the primary, which is directly magnetised 
by the currents supplied from the circuits, and the 
secondary, in which low potential currents are in- 
duced by the action of the primary. The windings 
of the primary are so arranged that when supplied 
with alternating currents differing in phase, i.e., 
polyphase currents, a rotating magnetic field is pro- 
duced. This field acts upon the secondary winding 
and induces currents therein. Rotation is pro- 
duced by the action between the secondary currents 
and the rotating field of the primary. This prin- 
ciple was discovered by Nikola Tesla. 

The revolving element of the induction motor 
may be either the primary or secondary. In the 
motors now described, the primary is stationary 
and the secondary revolves. For the purpose of 
comparison we might regard the primary as cor- 
responding to the armature of a direct current 
motor." 

From the mechanical standpoint, this motor 
is reduced to the simplest possible form; a sta- 
tionary part permanently connected to the main 
circuits, and a rotating part having no electrical 
connection with any other, and absolutely no elec- 
trical contacts or adjustments ; in fact no sliding or 
working friction, except that of the shaft in the 
journals ; the only parts that can wear, therefore, 
are the shafts and journal-boxes. The friction in 
these is very slight on account of the light weight 
of the rotating parts. Ample self-oiling bearings 
provide for liberal lubrication. The motor operates 
for long periods of time and with but a very small 
amount of attention, i.c., a moderate amount of 
cleaning and the occasional renewal of oil. Being 
absolutely sparkless, this motor is perfectly safe 
to use in places where there are inflammable 
materials. 

Fig. 9, page 443, shows a large boring machine 
smoothing off the laminated ends of the pole-pieces 
of a 2000 horse-power generator. This boring ma- 


chine is driving from shafting under the floor, the 
shafting being operated by the ‘‘ Tesla” or ‘‘ Type 





C” motor. The illustration is doubly interesting 
since it affords an indication of the large work which 
is done in the Westinghouse shops, and also the 
application of motor driving to very heavy work. 

Fig. 10 shows the armature of a 1600 horse. 
power Westinghouse direct connected two-phase 
alternator. It will be noted that the surface of 
the armature is grooved in a direction parallel to the 
shaft by a large number of —_ or slots which 
are intersected at right angles by other openings 
extending all the way around the armature. The 
former are prepared for the reception of insulated 
conductors, the latter are provided to secure 
thorough ventilation of both steel and copper, with 
a view to keeping the temperature so low that the 
insulation of the conductors cannot by any possi- 
bility be endangered. The conductors in machines 
of this type are not placed in position around the 
armature core until the latter has been properly 
put in place and keyed to the engine shaft, and the 
construction of both engine and generator has pro- 
gressed to a point where there is little danger that 
the conductors will be injured. The conductors 
are threaded through the slots from end to end, the 
slots being of such shape that the winding is buried 
beneath the surface of the armature core, which 
thus forms a metallic covering for the conductors, 
In other words, the armature is what is commonly 
called ‘‘iron clad.” The end connections are made 
by means of flat copper straps so placed that they 
support each other against centrifugal force. 

The popularity of the Westinghouse engine type 
or direct-connected alternating generators is due 
to very careful construction, economy .of floor 
space, high efficiency, and small cost of maintenance. 
Although the practice of mounting an armature 
directly upon the engine shaft, and thus to a large 
extent combining engine and generator in one 
compact machine, originated at a comparatively 
recent date, it is a remarkable fact that machines 
of this type are rapidly superseding belt-driven 
apparatus in large central stations. 

Returning again for a moment to the construc- 
tion of the Tesla or ‘‘Type C” induction motor, 
which drives the machinery of the Westinghouse 
Works, it is interesting to note a remarkable testi- 
mony to the advantages to this motor which can be 
placed in conditions from which other motors are 
excluded. 

The Ordnance Department of the United States 
Navy has contracted with the Westinghouse Com- 
pany for a complete electrical plant to be installed 
at the Naval Proving Grounds at Indian Head, on 
the Potomac River. The armour-plates, guns, 
ammunition, projectiles, and other ordnance for 
the Navy are tested at Indian Head before the 
Naval Bureau of Ordnance accepts them from their 
makers. Owing to the constant presence and use 
of explosives, the most rigid precautions have to 
be undertaken, and in order to minimise the 
danger, the Ordnance Department determined to 
use electricity for operating all its machinery, as 
well as for lighting and for conveying its heavy 
loads of freight about the extensive grounds. The 
system determined upon is the one developed by 
the Westinghouse Company. As has been pointed 
out, the (Bype C” motor does not spark, and is 
used with the utmost safety in places where in- 
flammable and explosive materials abound. At 
the Indian Head ‘Proving Grounds, these motors 
will be used for driving machinery in the experi- 
mental powder mills, the mixing and pressing 
houses, the alcohol houses, the nitrating copper 
mills and pickling-houses, and the stores and work- 
shops generally. , 

The equipment ordered by the United States 
Naval Bureau of Ordnance consists of two 366 
horse-power generators and one 100 horse-power 
generator. These will be operated by Westing- 
house steam engines. For conveying freights in 
and about the proving grounds, an electric railway 
is being installed under the Westinghouse third- 
rail system, by which danger from contact with 
the charged conducting rail is avoided, as only that 
section of the conducting rail which is at any time 
underneath the train or car is “alive.” 

Fig. 11, page 443, shows the testing department for 
generators and motors exceeding 100 horse-power. 
In the foreground on the left is shown one of the 
new Niagara 5000 horse-power generators under 
test. All the apparatus, large and small, made in 
the Westinghouse Works, undergoes a careful test 
before it is shipped. This is in addition to the 
systematic inspection of each part while in progress 
through the works. For example, in the depart. 
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ment shown in Fig. 12, page 442, where the winding 
of small coils is carried on by ingenious yet simple 
machinery, which is operated for the most part by 
irls, each of the many thousands of coils wound 
here is examined and tested for the perfection of 
its insulation. So effective are the processes of 
winding, and so searching is the examination and 
test of the individual pieces that any defect would 
be readily discovered before the coils passed from 
one department into the next. Owing to care in 
manufacture and rigidity of inspection and test, 
there appears to be no chance for a defective piece 
of apparatus to get as far as the erecting-shop. 


(To be continued.) 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

We now conclude our report of the recent meet- 
ing of the Institution of Naval Architects which we 
partly dealt with in our last issue. On members 
assembling on Friday morning, March 24, the last 
day of the meeting, the first paper taken was a con- 
tribution by Mr. W. J. Babcock, entitled, 


‘¢PorRTABLE PNEUMATIC RIVETERS -FOR 
SHIPBUILDING.” 


This paper we shall print in full shortly. 

Sir Edward Reed, who occupied the chair, 
pointed out the importance of the subject treated 
by the author, and complimented him upon the 
admirable manner in which he had put forward the 
details, the illustrations being also very valuable. 
No doubt in Chicago, as in Russia, there were 
advantages in using air instead of hydraulic power 
for riveting, on account of the seyerity of the 
climate. As there was no one present who seemed 
inclined to discuss the paper, which might be taken 
as an indication that there was nothing in it which 
could be objected to, Sir Edward proposed a hearty 
vote of thanks to the author, which was carried 
with acclamation. 

Ths next paper taken was a contribution by Mr. 
©. E. Stromeyer, Chief Engineer of the Man- 
chester Steam Users’ Association, entitled 


‘“‘PracTICAL EXPERIENCE ON THE STRENGTH OF 
Bor.ers.” 


This paper we shall print in full ina future issue. 
The author proceeded on the assumption that 
although we may now make safe boilers, we do not 
know how much we are making them too safe, and 
thus handicapping ourselves commercially. The 
author by no means agrees that we appreciate the 
laws of elasticity and strength of materials under all 
conditions, and considers that all our formule are 
empirical. ‘The strength of riveted joints, of 
beams, of flat plates, and furnaces, are only guessed 
at by mathematicians, and as the elastic and plastic 
qualities of steel cannot be distinctly separated, 
even the most careful experiments do not settle the 
point, they only guide us ; and in spite of investi- 
gation, and an engineering experience of over half 
a century, the particular experience as to the 
strength of shells, flat plates or furnaces, is still 
wanting, and naturally wanting, for there is no one 
who would wilfully design, or watch a weak boiler, 
and he, therefore, cannot learn anything from it,” 
These are somewhat sweeping statements, and 
although it may be true that no one is likely to wil- 
fully esign and test a weak boiler, it may be 
permissible to call to mind that Mr. John Scott, 
of Greenock, has wilfully tested a strong boiler to 
destruction. That, of course, was not done by 
ordinary working, but by water pressure. The 
author pointed out that Mr. P. Samson, now Engi- 
neer-Surveyor-in-Chief to the Board of Trade, stated 
that the constant 806300 in Fairbairn’s formula 
was, in the case of furnaces 21.5 times too high, 
that is to say, Fairbairn’s formula showed fur- 
haces to be that amount stronger than they really 
were. The author was of opinion that Mr. Samson 
did not sufficiently review the general design of the 
formula, and the data on which he formed his 
opinion were not as trustworthy as they should have 
' n. The rule has, however, been in general use 
or about seventeen years, and inquiries into many 
_ explosions have been taken to confirm its 
po This, the author thought, was largély due 
the aspect in which surveyors and witnesses both 
— likely to look at the matter, their natural 
ndency being to accept as facts indications in 
accordance with accep theory. This matter is 
ag into in some detail in the paper. The author 
Supports his case by the statement that there 





are many records of cylindrical furnaces that have 
been worked for years at stresses ranging higher 
than the majority of the cases he quotes. In the 
various diagrams presented by the author, in order, 
as he said, to shorten and make them clearer they 
were cross-ruled with lines of Icgarithms, so that 
stresses of equal intensity might be grouped. 
Speaking of the older lists of accidents, upon the 
details of which two-thirds of our data for long flues 
have been based, the author is of opinion that it is 
but too probable that collapses have been included 
which were due to other causes than weakness. 
For this reason, he thought that long flues are 
made to appear relatively weaker than the short fur- 
naces in vertical boilers, which are dealt with 
almost exclusively in the Board of Trade reports. 
By the aid of formule and graphic representations, 
the author proceeded to make some comparisons 
which could be used as a guide in future researches. 
These our readers will be able to study when we 
publish the paper in full. The Manchester Steam 
Users’ Association have recently experimented on 
a tube-plate of a feed heater by means of hydraulic 
pressure being applied to one side. The results of 
this experiment were that the elastic limit was pro- 
bably reached at about 305 Ib. to the square inch, 
while, according to Lloyd’s Rules, the permissible 
pressure would be 50 lb. per square inch, or almost 
exactly one-sixth of the pressure at which weak- 
ness showed itself. The remaining part of the 
paper is devoted to the consideration of riveted 
joints, the author’s conclusion seeming to be that 
we may, by taking the actual values at the joints 
(instead of the usual nominal percentages), reduce 
our factors to 3 or 33. The saving in weight, he 
stated, would of course be less than the saving in 
expense. He made his latter remarks with very 
much more confidence than he put forward those 
on furnaces, flat plates, and girders, because, 
although we have no boiler explosions which would 
give trustworthy results as to the value of riveted 
joints, we have the Admiralty practice, and Admi- 
ralty boiler shells have in no way given trouble. 
The discussion was opened by Mr. Milton, who 
said he would have been glad to have had more 
time to look through the paper, as it was some- 
what difficult to understand. The author had said 
in regard to his use of Lloyd’s formule for boilers 
that he had selected them because the engineering 
members of the Institution were more familiar 
with these rules than with any others, and natu- 
rally would compare them with any experiences 
which’ were brought forward. Mr. Stromeyer had 
also said that he hoped Lloyd’s Register would be 
pleased at seeing their rules held up as a universal 
standard of comparison. No doubt Lloyd’s Register 
will appreciate the compliment paid them, and 
recognise the author’s kindly intentions ; but Mr. 
Milton appeared to think it a somewhat round- 
about way of paying a compliment to put up Lloyd’s 
Rules as examples of « How not to do it.” In 
speaking of overlapping results in the records of 
stresses, Mr. Stromeyer said that the mean of 
mixed results must not be taken, at least in 
astronomy, where the subject of mean values crops 
up perpetually; to deal with our overlapping 
experiments, by taking various means, was, the 
author said, still less permissible, more particularly 
when we consider that a knowledge of the exact 
motion or other quantity of a star is of no im- 
portance as compared with the knowledge of the 
strength of a boiler tube, and if we may not safely 
take the mean value of mixed results for the 
star, we ought also not to take the mean values 
of tube experiments. Mr. Milton had studied 
astronomy himself, but he failed to see: the connec- 
tion between the motion of a star and the collapsing 
of a boiler tube. The author had made extensive 
reference to Mr. Samson’s formula, which, he 
stated, had been in general use for about seventeen 
ears. Mr. Milton spoke only as a marine engineer 
Loving to do with marine boilers, but he might 
state that he had never even heard of Mr. Samson’s 
formula. He had tried to get the official report of 
the Brierley Hill explosion in connection with 
which the formula was brought forward, but he found 
it had been long out of print, aud as he had not had 
to do with Cornish or Lancashire boilers he was 
not well acquainted with the result of the inquiry. 
The author had introduced a logarithmic scale, this 
might be very well from some points of view, but 
Mr. Milton was of opinion that it was far better 
to give a method which would be familar to, and 
therefore easily understood by, ordinary engineers ; 
he was much in fayour of graphic methods, but he 





liked them to be plotted with familiar measures. 
The author had stated that practical knowledge on 
the strength of boilers was more particularly 
noticeable in the case of marine boilers, because 
the rules of the Board of Trade and of Lloyd's 
Register, to which they are almost invariably con- 
structed, were absolutely safe, and perhaps even 
unnecessarily safe. There had never been, the 
author continued, so far as he knew, an explosion 
of a marine boiler, built to either of these rules, 
so that no experience had been gained as to 
whether the rules could be modified. Mr. Stromeyer 
had also said that our experiments were not to be 
compared to those made in Germany, either for 
care or for accuracy. This referred to tests of 
tubes, it being known for certain, Mr. Stromeyer 
stated, that the tubes used in the German tests 
were almost mathematically cylindrical, whereas 
about our own we only knew that a few odd dia- 
meters were or were not equal ; how much our own 
tubes were oval to start with was not known. Mr. 
Milton took exception to this statement, and was 
of opinion that English experiments gave results 
of a practical nature that might be trusted to in 
working. Furnaces in use were not absolutely cy- 
lindrical, and our method of testing found out 
what a furnace, as actually made and used, would 
stand, and not to what stresses an ideal tube might 
be subjected. He mentioned one instance in which 
German shipbuilders had condemned furnaces be- 
cause they were not absolutely cylindrical, but the 
makers had stated that it was impossible to arrive 
at the mathematical accuracy demanded by the Ger- 
man examiners. The author had also said that moral 
pressure had been brought on Lloyd’s by builders to 
reduce scantling. That statement Mr. Milton felt 
bound to protest against. Lloyd’s had the advan- 
tage of a consultive committee of engineers, and re- 
ceived the benefit of their advice, but no moral pres- 
sure was brought to bear. During his time there had 
been two alterations reducing scantling in Lloyd’s 
Rules, and the reductions were due to the sugges- 
tions of the officers of the society. In regard tothe 
hydraulic tests on flues, Mr. Milton was present 
during most of the tests on ribbed flues to which 
the author had made reference, and he had never 
noticed that the position of shell butt straps had 
anything to do with the position of the collapse. 

Mr. Stromeyer, in replying, said he thought Mr. 
Milton had criticised his paper somewhat severely. 
From his own point of view as a marine engineer, 
and he believed this was the view which presented 
itself to all independent marine engineers, a paper 
like his, which contained experiences gained in 
other engineering branches, might, on occasion, 
be of the greatest service to designers. ll boilers 
were not built to Lloyd’s Rules, and this Institution 
encouraged its members, and even non-members, 
to adapt other sciences than purely marine en- 
gineering and naval architecture, so as to perfect 
the work. After Mr. Milton’s remarks he felt some 
hesitation in mentioning the words motor car and 
flying machine at the meeting, yet in these and in 
torpedo-boats there were presented problems as 
regards extreme constructions for which the details 
collected in the paper would, he felt sure, be of 
great service. Members of this Institution would 
there find in a convenient form facts which would 
tell them how far they might go with reasonable 
safety. As regards Lloyd’s Rules, he thought that 
he had stated very clearly that they were used as a 
standard of comparison, and only because most 
marine engineers of the Institution were more 
familiar with them than with any others, and 
certainly if this should not have been stated 
with sufficient precision, he had- no hesitation 
in saying that the idea of suggesting that Lloyd’s 
Register should reduce their boiler scantlings 
never entered his mind. He knew quite well that 
on the reputation of Lloyd’s Register depended the 
confidence which they could inspire in underwriters, 
and to suggest that boiler strengths should be re- 
duced until there should be a doubt, even if only a 
shadow of 4 doubt, as to their absolute safety, would 
be a policy which should not be entertained. He 
had been one of Lloyd’s surveyors for many years, 
and the admiration which he felt for that society 
and the good wishes which he had entertained for 
it had not been diminished, but rather increased 
since he had left. 

Sir E. J. Reed, the chairman, in proposing a 
vote of thanks to the author, said it was always 
interesting to hear both sides of a question, and 
although Mr. Milton had taken one view there 
were doubtless many who-would agree with the 
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author, and would probably find that the labour 
expended by him in collecting and sifting experi- 
ences amongst all classes of boilers had not been 
thrown away. Some people had an objection to 
the powerful influence which both Lloyd’s Re- 
gister and the Admiralty exerted in the Institu- 
tion, but he thought that influence was beneficial, 
and certainly the history of the Institution had 
— intimately interwoven with that of both these 
odies. 


DESTROYERS FOR SEA SERVICE. 


The next paper taken was a contribution by Mr. 
James Seulen, entitled ‘‘Torpedo-Boat Destroyers 
for Sea Service.” 

Mr. Howden referred to a paper he read in 1894 
‘*On the Comparative Merits of Cylindrical and 
Water-Tube Boilers for Ocean Steam Ships.” He 
had at that time prepared a review of arguments 
in favour of express boilers for light speed vessels 
in order to obtain the highest speeds sought for. 
He admitted the great evaporative power of express 
boilers upon small space and weight, but though 
these qualities, together with light hull structure, 
might be necessary to the attainments of the high 
speeds sought for on short trials, the fitting of such 
boilers incapacitated the vessels from fulfilling their 
principal duty, that of protecting a fleet of war- 
ships at sea, or, when blockading, from the 
attack of torpedo-boats. The author also held 
that the means by which these high speeds were 
secured, unfitted these vessels from using a high 
speed at sea, and, even if that could be attained, 
‘*they were too light even to withstand the force of 
sea waves at a low speed, and much less, therefore, 
at a high speed.” Such vessels as were then being 
built, therefore, could never attain high speeds at 
sea, owing to the lightness of hull and machinery, 
and the small water-tube boilers, although supply- 
ing marvellous quantities of steam, were not fitted 
for continuous working at sea. He was further of 
opinion that ‘‘the maximum speed for which these 
vessels should be designed, should not be greater 
than they are capable of using at sea. The dis- 
placement and draught should be such as would 
enable them to carry a considerable armament, 
and the engines should be as durable as those of 
a merchant steamer.” The review above men- 
tioned Mr. Howden had not published, but the 
fact that Mr. George W. Dickie, of the Union 
Iron Works, San Francisco, had recently read 
a paper in which he expressed much the same 
views as those held by the author, had led Mr. 
Howden to bring forward the matter again. Mr. 
Dickie’s paper was quoted by Mr. Howden at some 
length. It stated that a torpedo-boat destroyer 
should possess other qualities than those necessary 
for the destruction of torpedo-boats, and must, in 
fact, be a sea-going vessel. He, furthermore, 
thought that the most important qualities required 
in a sea-going vessel are deliberately neglected in 
the fastest torpedo-boat destroyers. Mr. Dickie 
proposed for the purpose a twin-screw ship 250 ft. 
on the water-line, and an extreme width of 25 ft. ; 
her moulded depth would be 15 ft., and her load 
draught 9 ft. 5 in. ; the total load displacement 
would be 800 tons, and the indicated horse-power 
on trial 7000. This would give a speed of 25 knots 
The distribution of weights is given in the paper. 
The weight of hull is put down at 300 tons, which, 
Mr. Howden tell us, is nearly 2} times the weight 
of the hulls of the 30-knot destroyers. That is due 
in part to larger dimensions, but chiefly to stronger 
build and protective plating, the latter being 1-in. 
nickel wv pete the vital parts of the vessel. Mr. 
Howden adopted Mr. Dickie’s designs as regards 
general arrangement, but would make his vessel 
10 ft. shorter and 1 ft. broader, the displacement 
remaining the same. He had placed on the walls 
of the theatre drawings showing the principal 
elements of design. He would not go above a 
maximum speed of 23$ knots, as that would be 
sufficient for all purposes of safety, despatch, 
scouting, &c., and is as high a speed as could be 
worked at sea with safety in ordinary weather. 
The boilers Mr. Howden would have would be two 
in number, double-ended, 18 ft. each in length and 
13 ft. in diameter, would have six furnaces 3 ft. 2 in. 
inside diameter, and an aggregate grate area of 206 
square feet. To drive the 640 tons at 234 knots, 
Mr. Howden calculated that 6400 indicated horse- 
power would be needed. 

The first speaker in the discussion was Mr. Spyer, 
of the Admiralty. He said unfortunately he had 
only received the paper a few minutes before the 
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meeting commenced, and therefore he would not 
ier to criticise it exhaustively. The author 
ad, however, said that he would put in two 
cylindrical boilers constructed for 180 lb. working 
pressure which would weigh, with water to steam- 
ing level, and all fittings directly attached to the 
boilers, which includes uptakes and funnels, 
162 tons, the maximum power wanted from the 
boilers being 4600 indicated horse-power. The 
speaker thought that the Admiralty had not the 
reputation for being over-lavish in weight assigned 
to boilers, but he did not think they would care to 
undertake to put in, on a weight of 162 tons, two 
cylindrical boilers to give steam for 4600 horse- 
power even for four hours, putting aside Mr. How- 
den’s continuous steaming, which, of course, was a 
very different thing. The weight given of the 
engines about corresponded to that which the Admi- 
ralty would assign for a destroyer for a three-hours’ 
trial, but a very much greater proportion of the 
displacement would have to be given to engines if 
the same power were required for continuous steam- 
ing. The author had stated that the maximum 
speed on trial, which Mr. Dickie had proposed 
for his destroyers, was 25 knots for 7000 indicated 
horse-power, whilst the best speed he claimed 
from San Francisco to Honolulu, over 2000 miles, 
was 15 knots. This speed, the author had said, 
was probably as much as would be obtained, seeing 
that the boilers proposed by Mr. Dickie were 
small water-tube boilers which cannot be worked 
continuously at sea. The Admiralty, Mr. Spyer 
said, had tried water-tube boilers of the small-tube 
type at sea in vessels in which the machinery was 
designed for a maximum of 7000 indicated horse- 
vower. One of these vessels had steamed from 

lymouth to Madeira and had driven the ship 
17} knots with 4400 indicated horse-power. It 
would therefore be seen that these small-tube 
boilers are well able to steam continuously at sea 
at a very fair proportion of their maximum indi- 
cated horse-power. The author had said that 
one of the essential conditions to the life of 
water-tube boilers at sea, and more especially 
the small water-tube boiler, is that all grease 
and salt water must be prevented from entering 
the tubes with the feed water. This, he held, re- 
quired an extra amount of filtration to remove the 
grease, and large evaporators to supply pure water. 
As cylindrical boilers can work safely with water 
as salt as the sea, the necessity for evaporators is 
greatly less, and likewise owing to the large quan- 
tity of water contained, the filtration for grease is 
much less necessary, so that danger from these 
evils is small in cylindrical boilers compared to 
what it isin water-tube boilers. Commenting on 
these passages, Mr. Spyer said, that although 
filters were important with water-tube boilers, they 
were also important with shell boilers, and had 
to be fitted in any case. Mr. Howden had said 
that cylindrical boilers are accessible for cleaning 
in all parts of the interior, whilst in waier-tube 
boilers impurities can only be got rid of by a re- 
moval of the tubes and fitting new ones. Mr. 
Spyer, in reference to this, pointed out that many 
water-tube boilers could be cleaned with the utmost 
facility, and when required the tubes could be easily 
renewed, 

Professor Biles said that the meeting ought to be 
very much obliged to Mr. Howden for the trouble 
he had taken in putting his views forward in the 
manner that he had done. He had never failed to 
impress on the Institution his strong conviction of 
the superiority of the shell boiler over the water- 
tube boiler, and how he would like to see the 
former in all designs. Mr. Howden, however, was 
one of a small minority, so that his pertinacity 
aroused in the Professor’s breast feelings of pro- 
found admiration for his courage. To sum up 
the paper, it would seem that Mr. Howden had 
replaced water-tube boilers by two cylindrical 
boilers in a certain vessel, the boilers being, of 
course, fitted with Mr. Howden’s system of forced 
draught. Comparing Mr. Dickie’s and Mr. 
Howden’s designs, it was seen, therefore, that the 
former’s 25 knots with water-tube boilers, was 
brought down to the latter’s 234 knots, with cylin- 
drical boilers. That appeared a considerable reduc- 
tion. To get this 23} knots, however, a vessel was 
required more than twice the displacement of the 
ordinary destroyers that went 30 knots. It would 


be evident that the considerations before the meet- 
ing were within the province of the naval designer. 
It was for the Admiralty to say if they wanted 
a vessel of the size that Mr. Dickie and Mr. 





Howden proposed. The general opinion was 
that the Admiralty considered that for fast 
vessels, if they went above the size of the 
present destroyers they should have a 2000-ton 
ship. So far as the speaker could see, Mr. 
Howden would propose to sacrifice 64 knots and 
gain nothing. He would have a vessel prac- 
ticably as vulnerable as a destroyer, and showing 
a much bigger target. Supposing, however, a 
630-ton vessel were desirable; why not, the 
speaker said, put in water-tube boilers, and throw 
the weight saved by them, as compared to cylin- 
drical boilers, into armour? Supposing it to be 
true that the cylindrical boiler was so greatly 
superior to the water-tube, would even such a 
superiority be greater for the ship, considered as 
a fighting machine, than that which would be 
obtained by the same weight of armour! It 
seemed to Professor Biles that the meeting would 
be inclined to ask whether Mr. Howden, who was 
a great authority on mercantile boilers, was equally 
well informed on questions of naval policy. It 
must be remembered that other countries, as well 
as ours, were building torpedo-boat destroyers of 
the faster type. They had accepted these designs 
which, at any rate, proved that other Admiralties 
saw virtues in such vessels. Allowing, however, that 
the boiler arrangement Mr. Howden advocated 
were desirable, Professor Biles had considerable 
doubt whether Mr. Howden could get his boilers 
into his ship on the space specified. The speaker 
had referred to the drawings, but was by no means 
convinced that matters would work out exactly as 
shown. There was, as all ship -designers knew, 
often a great difference between what appeared on 
a sketch plan and what worked out in detailed 
drawings. At any rate, he would like to see a 
cross-section through the forward part of the for- 
ward boilers. Allowing, however, that the boilers 
were got in and the power developed, Professor 
Biles had still a doubt whether the specified 
speed could be reached with such power on such 
dimensions. 

Mr. Doxford thought that it would be altogether 
wrong to sacrifice 14 knots by putting cylindrical 
boilers in the place of water-tube boilers, but there 
seemed to be a great prejudice against the latter 
type. He had heard an argument on this question 
which had been settled by the opponent of the 
water-tube system, saying he would never support 
it because it was against the lawsof Nature. Engi- 
neers might not agree on such questions of policy, 
but they should at any rate not show prejudice. 
For his own part, he thought the Admiralty would 
be very ill-advised to sacrifice speed for the sake 
of getting rid of the water-tube boiler. If vessels 
had to steam quickly they must have these boilers, 
and he thought it would be extremely foolish 
to have only 23} - knot boats whilst other coun- 
tries had vessels 6 or 7 knots faster. He would 
suggest, however, that having got up to 27 or 
28 knots, whether it would not be better, rather 
than going to 30 knots, to throw the extra weight 
of engines needed for the additional speed into 
greater strength of hull structure. Deductions had 
to be made from the 30-knot speed at sea because 
of the want of strength of the boats. 

Sir William White, who occupied the chair, said 
he would take part in the discussion as an ordinary 
member, and not in view of his position as chair- 
man. Mr. Howden proposed to build a vessel of 
240 ft. length and 600 tons displacement, intro- 
ducing her asa novelty. Asa matter of fact, there 
were many vessels of very similar dimensions in 
the British Navy. He referred to the torpedo- 
gunboat, which formed a fairly numerous class, 
whilst other navies had vessels not unlike those 
which Mr. Dickie proposed, but ranging from 350 
tons up to 1000 tons. Mr. Howden had assumed that 
the torpedo-boat destroyers had been designed for 
continuous sea service. Now, Mr. Howden had a 
perfect right to his own views on the subject of the 
design of war vessels, and he had also a right to 
put those views forward before members of the In- 
stitution, but what he had no right to do was to 
state his views as the Admiralty views, and then 
designate Navy vessels as failures if they did not 
fulfil the condition he formulated. The Director 
of Naval Construction joined issue with the author 
in regard to the technical qualities of his concep- 
tion. It seemed to him the design was put forward 
by one who was utterly without experience in 
vessels of this type, or he would not have said that 
he would get 23$ knots with 4600 horse-power. 
The torpedo-gunboats referred to were, he thought, 





fairly well-designed craft, but if they got ona dis- 
placement of 730 tons a speed of 21 knots with 
4500 horse - power, they thought they had done 
very well indeed, and he would like to know 
how it was Mr. Howden was going to get 
so much better results. In Italy they had a certain 
number of vessels of the small swift class, but 
they had to go up to 3100 tons to get 23 to 95 
knots. One Italian vessel of 800 tons developed 
4200 horse-power when steaming 19 knots. The 
speaker concluded that Mr. Howden had accepted 
Mr. Dickie’s estimate for hull weights. To this 
Mr. Howden answered in the affirmative. Sir 
William, continuing, said he questioned the accy. 
racy of the figures, and he would advise anyone 
who was going to build a vessel of this type to go 
very carefully through the estimate. Turning to 
the question of weight, Sir William White criti. 
cised the author’s figures at some length, showing 
how difficult it would be for him to get the specified 
power on the basis of known practice. 

Mr. Howden, replying to the discussion, said 
that in regard to boiler weights he had gone very 
carefully into the matter, and had all the details 
very thoroughly taken out. The only thing he had 
to explain was that in the boiler shell the factor of 
safety was 3, in accordance with Admiralty require. 
ments, in place of 5, and that everything under 
pressure in the interior of the boiler was according 
to Board of Trade rules, the heating surface was a 
little over 8000 square feet, the boiler was specially 
designed for the work, and there was 1-in. space 
between the tubes. He could speak confidently as 
to the sufficiency of the boiler design, and he was 
confident that 162 tons was accurate. In re. 
gard to the engine weights, he took Mr. 
Dickie’s figures, but had allowed 220 tons of 
coal in that vessel. Mr. Dickie had stated that he 
allowed 36 tons in the machinery over that usually 
specified, and the speaker was confident that for the 
weights stated, he could get engines as durable as 
in the Mercantile Marine. Mr. Howden, referring 
to the weights of hulls, said he could not under- 
stand how destroyers could possibly steam at all with 
only 121 tons devoted to hull structure. At any 
rate, he would not like to venture to sea with plat- 
ing sothin. Sir William White pointed out that 
if the Sharpshooter, the pioneer of her class, had 
been 8 ft. longer, she would have been very much 
like Mr. Howden’s design, and she had done a very 
great deal of work at sea without her hull structure 
giving way. 

The last sitting of the meeting was held on 
Friday night, March 24, when two papers were read 
and discussed. Sir John Hay occupied the chair. 

The first paper taken was a contribution by Mr. 
James Hamilton, of Glasgow, and was entitled 
‘*On the Communications forwarded by Messrs. 
Inglis and Denny, and Professor Biles, on the 
Subject of Mr. James Hamilton’s paper on the 


‘ Horse-PowER ABSORBED BY SKIN FRICTION AND 
Wave MAKING.’ 


As will be gathered from the title, this was a 
continuation of a discussion already in progress, 
and it will probably lead to another paper or papers 
which will constitute a further extension of the 
discussion. We look on the procedure as a satis- 
factory way of carrying on inquiry into the more 
abstruse problems of applied science. A carefully 
prepared paper is likely to be more valuable than 
an extempore speech. Of course, this must be 
applied within reasonable limits. The discussion 
by supplementary papers would be altogether too 
cumbersome a method of treating most subjects. 

Sir William White was the only speaker on Mr. 
Hamilton’s paper. He said it was hardly a contribu- 
tion that could be discussed, and it would probably 
lead to another paper. Mr. Hamilton had doubt- 
less a right to reply to the written communications 
upon his original paper. The subject was one with 
which no one would care to deal off hand, but 
doubtless others would reply by writing. 


Tue BaLaNcInG OF ENGINES. 


The last paper read at the meeting, but by no 
means the least important or the least interesting, 
was communicated by Professor W. E. Dalby, and 
was entitled ‘‘The Balancing of Engines, with 
Special Reference to Marine Work.” The subject 
was illustrated by a number of lantern slides and also 
by model experiments. We shall produce the paper 
in full, with the diagrams, at a future date. The 
author commenced by saying that his thanks were 
due to Mr. Yarrow for his kindly interest and 
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‘stance in putting him in touch with the 
sethods of haleuaiinn already in use in his office. 
It was at Mr. Yarrow’s suggestion that he had 

ed the paper; the main object of which was 
preparea : . : 
to explain and illustrate a semi-graphical method of 
treating balancing problems in a direct and simple 
manner ; @ side issue of the subject was a proper 
treatment of the connecting-rod. An investigation 
was given by the author which leads to a simple 
formula for finding the best distribution of the 
mass of the rod between the revolving and recip- 
rocating parts. The paper was divided into several 
sections, dealing with the following subjects: 
The principles of the author’s method as applied 
to ascertain the resultants of the disturbing forces 
and couples for a system of masses revolving 
about a fixed axis. A method showing how the 
resultant force and resultant couple may be reduced 
to a Poinsot’s central axis for purposes of com- 
parison. The conditions of balance are then stated 
in a geometrical form. Another section shows 
that the motion of a system of revolving masses in 
balance may be projected on a plane, and the 
rincipal simple harmonic motion will be in 
balance; and, conversely, assuming a system having 
simple harmonic motion, its balance may be inves- 
tigated by translating the motion into the corre- 
sponding circular motion. A proposed system is 
stated of dealing with the connecting-rod. A sum- 
mary of the methods suggested by the author is 
given, and the remainder of the paper is devoted to 
problems, &c. It would be impossible to give an 
idea of the author’s methods without the aid of the 
illustrations, and we must therefore refer our 
readers to the published paper when it appears in 
our columns. We give, however, a long and valu- 
able speech made by Professor Dunkerley, of the 
Royal Naval College, which, of course, should be 
taken in conjunction with the paper. 
* Professor S. Dunkerley said he should like to 
express his appreciation of the value of Pro- 
fessor Dalby’s paper, and to bear testimony-—if, 
indeed, any testimony were needed—to the time 
and trouble spent on its production. It was with 
diffidence that he rose to address the members 
on the problem of balancing, but he hoped the keen 
interest taken in the subject at the Naval College 
combined with a desire to know what designers do, 
would be a sufficient justification. He preferred 
not to look upon the question as merely an in- 
teresting mathematical exercise, but as a problem 
in practical mechanics which could only find its 
final solution in the erecting-shop. Professor 
Dalby had subdivided his paper into two broad 
divisions. In the first he treated of a four-cranked 
engine and entirely neglected obliquity ; in the 
second, he had some interesting speculations as 
regards the rod. The speaker would have liked 
to have seen a third section, in which the effect 
of obliquity was fully considered. Not the least 
meritorious part of the paper lay in the fact that 
Professor Dalby did not permit himself to start 
loaded with any unnecessary data. He pointed 
out that in addition to knowing the distances 
between the centre lines of the cylinders and the 
strokes, it was only necessary to know three other 
things. The importance of this view could not be 
insisted upon too strongly. It might be at once 
seen by referring to that well-known locomotive 
- problem in which the cranks are at right angles 
with known reciprocating masses. It was, in the 
absence of obliquity, an easy matter to calculate 
the proper magnitudes and angular positions of the 
balanced masses, so as to get no disturbing hori- 
zontal force and no disturbing horizontal couple. 
The objection to using revolving masses was that 
they produced a hammer blow on the rails, which 
can be eliminated without affecting the balance in 
the horizontal direction, by substituting Mr. 
Yarrow’s bob-weights for the rotating masses. The 
mass of the bob-weights would be the same as the 
mass of the revolving pieces, and their stroke equal 
to twice the radius of the balance mass circle. 
In this way Professor Dalby’s model was produced. 
In addition to knowing the distances between the 
centre lines and the strokes, it was only required 
to knew one crank angle and two masses. Any 
three things were sufficient to solve the problem. 
In the first problem, Professor Dalby assumed three 
masses, and so obtained the fourth mass and the 
crank angles. In the second and third problems, 


perhaps the most important, Professor Dalby 
assumed two crank angles and one mass, and so 


pages the remaining crank angles and the ratios 


the four reciprocating masses, If that problem 


were granted, it must be conceded that Professor 
Dalby’s method of attack was a very powerful one. 
It would be interesting to know whether the masses 
so calculated differed widely from those which ordi- 
nary designs would give us, or whether consider- 
able alteration had to be made. Moreover, would 
designers go to the trouble—before the engine was 
placed in the ship—of so altering their designs, or 
of adding additional masses to the reciprocating 
parts, so as to make the modified masses equal to 
those which Professor Dalby had calculated? If 
this precaution were neglected, as one or two 
recent cases clearly showed, the trouble after- 
wards might be considerable. The method which 
Professor Dalby suggested, the speaker continued, 
was, perhaps, one which was adopted by many de- 
signers who, for sufficient reasons, preferred to re- 
main quiet. In all this, Professor Dalby neglected 
obliquity. It is true that he took an example of a 
four-cranked engine which, neglecting obliquity, 
is balanced both as regards force and couple ; and 
it shows that when obliquity is considered, the re- 
sultant force, although not zero, is probably so 
small as to be neglected. But he did not draw the 
curve of resultant couple, which, in the example 
chosen would be by no means zero, He would like 
to know how Professor Dalby proposed to deal with 
this couple ; or whether having balanced for har- 
monic motion he considered that that was as good a 
solution as could be found. The model which the 
author had shown hardly illustrated the effect of 
obliquity. The rods were locomotive rods, and 
therefore, he supposed, 6 to 1. It would have 
been interesting to have tried a 3} to 1 rod, and to 
have used stiffer springs for supporting the frame. 

If the method advocated by Professor Dalby was 
not adopted, then the only alternative method was 
to assume the four masses known, and to find the 
best crank angles in any given case. The problem 
was not capable of any exact solution. Crank 
angles might be arranged so as to obtain a small 
couple, with, perhaps, a large force; or a small 
force with a large couple. The number of methods 
of attacking such a problem was probably as great 
as the number of men who have given it serious 
attention; so Professor Dunkerley would not 
occupy the time of the meeting with giving his. 
Some designers, perhaps, might so choose their 
crank angles as to make the necessary alternatives 
in the reciprocating masses as small as possible ; a 
— which could be readily solved by successive 
trials, ; 

The second part of the paper treated of the 
disturbing force on the frame due to the inertia 
of the rod itself. The constructions there given 
had, as Professor Dalby pointed out, been 
given at the Naval College for the last twelve 
months. At the time they thought the methods 
were new, and it was only the day before Professor 
Dalby sent in his paper that he informed the 
speaker that he had just found that Klein gave a 
similar construction. More recently still he found 
that Massau gave a like method. He mentioned 
this so that there might be no question of priority 
raised. It was interesting to notice that the system 
might be readily extended to finding the bending 
stresses in any shaped rod in any position due to 
its inertia. 

The section of the paper in which the author 
attempted to so proportion the mass of the rod 
between the crankpin and crosshead pin, so that 
the disturbing force on the main bearing, due to 
these two hypothetical masses, were exactly (or 
appeared) the same as that which the rod actually 
imposed, seemed to him to be rather artificial, and 
it would be interesting to know the mental stages 
through which Professor Dalby passed before he 
arrived at his result. Perhaps Professor Dalby had 
not noticed that a very simple extension—if exten- 
sion it might be called—of the construction which 
he had used, led to the important conclusion that 
for all rods in every position, if the mass of the 
rod be so proportioned between the crankpin and 
crosshead pin, that the ratio of those masses is in- 
versely as the ratio of the segments into which the 
centre of gravity subdivides the rod, then the dis- 
turbing force in the main bearing on the line of stroke 
was exactly and not approximately correct. It 
must also be remembered that a slight disturbing 
force perpendicular to the line of stroke was not 
of much moment ; it was the force in the line of 
stroke that was the principal thing. As a matter 
of fact, it appeared to him that Professor Dalby 
had neglected a considerable disturbing force on 





the main bearing perpendicular to the line of 


stroke, due to the obliquity of the rod, and that in 
treating the rod as he had done, he was’ attempt- 
ing to balance the ounces and leaving out the 
pounds. 

In conclusion, he would like to express his ap- 
preciation of the beautiful model shown. When- 
ever he saw such a model, or whenever he saw such 
beautiful experiments as those of Professor Hele- 
Shaw, he was filled with regret that at the Naval 
College he was neither in a position to lead nor to 
follow in such experimental work. 

Professor Greenhill was the next speaker. He 
pointed out that the same problems which had been 
treated by the author had been investigated by Mr. 
MacFarlane Gray. It had been pointed out thirty 
years ago that the crank axle would be a thing of 
the past for locomotives, but, so far as he could see, 
it appeared to be gaining ground every day. 

Dr. Hele-Shaw, on being called on by the Chair- 
man, said that he had come to listen rather than to 
speak. Like other professors, attending a meeting 
of the Institution, he hoped to get instruction from 
practical men as to the application of science. He 
would like to ask Professor Dalby, however, what 
effect the system would have on the crank effort 
diagram ? 

Mr. Schlick, on being called upon by the Chair- 
man, stated, through Mr. Holmes, that he rather 
mistrusted his command of the English tongue, and 
would therefore send a written communication. 
Mr. Schlick’s reticence, as Mr. Holmes said, was 
the result of his too great modesty, for he speaks 
excellent English. 

Mr. J. I. Thornycroft expressed great regret 
that Mr. Yarrow had not been present to take part 
in this discussion, as he had not only brought the 
matter so vividly before the Institution by his 
classic paper, but he had also helped Professor Dalby 
in preparing the contribution before the meeting. 
The author had so clearly stated the methods to be 
followed, that probably a good many people would 
think it was now avery simple matter to balance an 
engine. Mr. Thornycroft did not agree with the 
author exactly in all his details. His firm put their 
engine cylinders as close together as possible, with 
a view to eliminating disturbing forces. 

Mr. Basil Joy thought that what the author re- 
ferred to was the first attempt to balance valves 
against vibration, and he would like to know how 
far the calculations made were borne out by prac- 
tice, also what proportion of links, drag-links, &c., 
were taken into account. 

Sir William White, as a designer of ships, had 
had a painful experience of ill-balanced engines, 
and therefore very highly appreciated the paper 
before the meeting. From a naval architect’s 
point of view, he thought it was an outrage to put 
ill-balanced engines into ships. What some engi- 
neers did was to give a bad engine and then ask 
the constructor to strengthen up the ship so as to 
cure an evil which should never have existed. 

Mr. Milton said that Sir William White had put 
forward his view of the case. It was, however, 
impossible to ignore the effect of the crank-effort 
diagram. The angles of the crank had a great 
effect on the shaft. They wanted the maximum 
turning moment to be as near as possible to the 
mean turning moment. If they chose the best 
angles of cranks for preventing vibration, it would 
by no means follow they were the best for the 
shafts, and the shafts were the life of the machine. 

Professor Dalby, in replying to the discussion, 
said that in regard to whether the calculated masses 
can be made proportionate to those actually used, 
they generally found the angles suitable, but could 
always thicken up the pistons. In regard to the 
resulting moment error, the author illustrated his 
remarks by further lantern slides, which it would 
be necessary to reproduce to make the refer- 
ence clear. Professor Greenhill had referred 
to the forces in a locomotive; they attempted 
to balance the horizontal forces, the vertical 
forces coming as a blow upon the rail. In 
regard to what Mr. Milton had said, altering 
weights of moving parts enabled different crank 
angles to be used. In illustration of Mr. Milton’s 
further remarks of the relation between crank angle 
and turning moment, the author showed a diagram 
taken from the pages of ENGINEERING. This was 
a crank stress diagram from the big steamship 
Wilhelm der Grosse. The variation was not great, 
but the author thought that if the metal in the 
shaft had to be increased, a greater weight would 
be saved in hull structure, and the ship would 
carry more passengers. As to the importance of 
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the obliquity of the connecting-rod, it might be 
noticed that the fundamental parts of the engine 
could be balanced; the other parts could be treated 
without disturbing the chiefgparts. In conclusion, 
he had to thank Mr. Yarrow for the great interest 
he had taken in the subject, and to letting him 
make experiments on torpedo vessels. 

The proceedings were brought to a close with the 
usual vote of thanks. 

As stated, the summer meeting will be held in 
July, and will probably take place during the first 
week of that month. 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. L. 

Earty Types or Navat Guns—(concluded). 

5} - In. Gun on Front Pivotrnc Movnrtine, 
ScHNEIDER-Canet System. (Fics. 446 aAnp 
447, ANNEXED.) 
Tue following are some particulars of these guns, 
which have been delivered to the Brazilian Govern- 
ment : 


Weight of gun 3050 kilogs. (6710 lb.) 
» mounting 2am0 Cl, CE A 
»» projectile - BAO g 400.8.) 
», charge (prismatic 
brown powder) ... > Se. eee 
Muzzle velocity 518 m. (1699 ft.) 
Pressure 2000 kilogs. 


(12.70 tons per sq. in.) 

The breech-closing mechanism and firing device 
of these guns are very similar to those last de- 
scribed. Of the mounting, the bolster, which is 
bolted on the deck, forms acircular sector. There 
are two concentric roller paths. The slide rests on 
the bolster through the interposition of a series of 
truncated conical rollers. Steel clamps hold the slide 
to the bolster, and prevent it from rising during 
firing. The gun-carriage consists of the ordinary 
supports placed in guides on the slide ; two recoil 
cylinders, communicating with each other, form part 
of the gun-carriage. 

A pinion that gears in a curved rack fixed to the 
gun serves to elevate it. The gun is trained by a 
set of gearing working a pinion which engages a 
rack fitted round the bolster. 

The recoil cylinder is hydraulic, on the Schneider- 
Canet system, with central counter-rod. The piston 
is drilled with radiating holes, which allow of the 
liquid passing from one end of the cylinder to the 
other. These holes are closed by loaded valves. 
Vents of small diameter are provided in the valve 
to insure the return of the gun to firing position. 


27-CENTIMETRE (10.630-IN.) GuN oN CENTRAL 
Pivotinc Movuntine. (Fics. 448 anp 449, 
Pace 447.) 
Guns of this type have been supplied to the 
Greek Navy for the armament of the cruisers 
Hydra, Spetzai, and Psara. 


Weight of gun ...35,900 kilogs. (78,980 4 


»» mounting ...16,420 ,, (35,728 ,, 
» Shield oe ee Cee 
“  _ acca 
jercingshell) ... ... 250 ,, (550 ,, ) 
Weight of charge (prismatic 
brown powder : oy ee 
Muzzle velocity 665 m. (2182 ft.) 
Pressure 2400 kilogs. 


(15.24 tons per sq. in.) 

Angles of elevation ... + 15 deg. — 5 deg. 
The breech mechanism consists of three main 
parts, the breech-screw with supporting slide ; the 
obturator and the firing device. The breech-screw 
is cylindrical, with four plain and four threaded 
divisions ; it is carried on a supporting slide which 
pivots round a vertical bolt. The mechanism is 
worked by a crank and toothed gearing. One man 
can easily open or close the breech, though the 
whole of the mechanism weighs approximately 
520 kilogrammes (1144 lb.). The obturator con- 
sists of a plastic disc placed between the front end 
of the screw and the movable head. Firing is 
effected by means of a bot that acts by percussion. 
The vent is masked by the bolt, and the striker 

cannot act until the breech is completely closed. 
The mounting consists of the bolster, the slide, 
and the gun-carriage proper. The bolster rests, 
through two bearing rings, on a wrought-iron 
sleeper-bed. On the roller path are arranged 
twenty-four truncated conical rollers, maintained 
in position by guides. The slide is formed of two 
brackets stayed together; it rests on the rollers, 
and is held in place by clamps. On the left 


5.75-IN. AND 34-CENTIMETRE SCHNEIDER GUNS. 
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The gun-carriage proper rests on blocks on the 
slide ; it carries two recoil cylinders united to- 
gether by a stay-piece, which forms the gun rest, 
and there are also two compensating cylinders. A 
shield, fitted to the front of the slide, protects the 
piece and the gunners. 





bracket is the mechanism for hauling in the gun. 





To elevate the gun, there is provided a diffe- 


Fig. 452, 34-Centimetre (13.386-In.) Navat Gun anp Movuntine. 


rential device with toothed-wheel gearing and fric- 
tion cones, working a curved rack fixed to ™ 
gun, which is trained by a set of toothed-whee 
gearing, worked by hand or by steam power. a 
The hydraulic recoil cylinders are provided with 
central counter-rods on the “‘ Schneider-Canet 
system, and with compensating cylinders. The 
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sary, owing to the heavy weights that have to be 
moved. Presses placed each side of the slide serve 
for elevating. To the head of both plunger pistons is 
fixed the end of a pitched chain which traverses the 
gun ; this chain takes a half turn round the racer of 
the central tube which carries the mounting. For 
training, the handwheel that governs the mechanism 
is made to turn in the direction towards which the 
gun is to be moved. The levers and handwheels 
are all within reach of the gunner. 

The recoil cylinders are on the Schneider-Canet 
system with central counter-rod. They communi- 
cate with each other by a pipe which carries a valve- 
box fitted to the rear of the intermediate ‘‘ com- 
pensating” cylinder. This arrangement gives full 
control in the operation of running out and haul- 
ling in of the gun. A slide valve governs the 
distribution in the various cylinders. 


340-MitimetreE (13.386-In.) Navat Gun. 
(Fic. 452, Pace 446.) 

Guns of this type have been supplied for the 
armament of the first-class cruiser Marceau. 
...51,250 kilogs. (51.25 tons) 
. 420 ,, (9241b.) 

- 195 ,, (429,, 
Muzzle velocity a 625 m. (2050 ft.) 
Angles of elevation ... + 11 deg. — 5 deg. 

The gun is steel throughout, and is held to the 
gun-carriage proper by grooved jackets. 

The breech mechanism consists of a breech- 
screw, an obturator, and a percussion firing device. 
The breech is opened and closed automatically by 
means of a movable cylinder placed in the rear of 
the slide, and on which is bolted a rack ; this works 
through toothed-wheel gearing and a shaft, the 
rotation of which effects the opening and closing of 
the breech. The working of this mechanism is 
very simple ; the piston remaining stationary, it is 
only necessary to admit water under pressure to 
the right or the left of the piston in order to cause 
the cylinder to move and bring the rack in the 
required position. 

The mounting consists of three main parts ; the 
gun-carriage proper, in which is fitted the gun; an 
oscillating slide, and foundation support. The gun 
is without trunnions, but it is held by a series 
of rings which fit in grooves in a semicircular 
carriage. Four keys, two in front and two in the 
rear, are lodged in slots cut partly in the car- 
riage and partly in the gun rings. The gun is, 
therefore, held throughout in place and cannot 
turn round. The gun-carriage proper rests on the 
whole of its length on the slide path of the slide ; a 
system of clamps prevents it from getting displaced 
laterally. The gun-carriage slide blocks are of gun- 
metal, the sliding surfaces being fitted with lubri- 
cators. Buffers are fitted to the gun-carriage guide ; 
this carries also a specially shaped slide-bar, which 
operates a pin that regulates the circulation of 
liquid in the recoil cylinders. The body of the 
slide consists of two I-beams, in the front end of 
which are fitted trunnions. Two cross-stays, in 
front and in the rear, insure the perfect stiffness of 
the system. Inside the slide are the recoil cylin- 
ders placed on the right and the left, and the 
distribution box; the cylinder for working the 
breech mechanism is in the rear ; on the sides are 
two fixed buffers, which correspond to those fitted 
to the gun-carriage guide. The slide also carries 
the support for the regulating pin. The two 
foundation supports are symmetrical, and are fixed 
to the platform, with the interposition of a sole- 
plate, which holds them together in front, and con- 
stitutes, at the same time, a clamp to prevent any 
rising. 

The hydraulic press for elevating the gun is 
bolted to the turret platform. It consists of a 
cylinder fitted with a jaw, and a hollow piston 
with a socket in which fits the spherical head of 
the connecting-rod, this being also joined by a 
trunnion to the frame. The slide is raised when 
water under pressure is caused to act under the 
plunger. For lowering, ic is sufficient to cause the 
water under the plunger to escape. The central 
supporting tube is fitted under the armoured deck, 
with a circular rack for traversing the gun. On 
each side of this tube, and in the same plane with 
the circular rack, are placed two hydraulic presses 
provided with two small hydraulic cylinders. On 
the lugs cast on the small cylinders are fixed the ends 
of a pitched chain, which passes round the head 
pulleys of the large pistons ; the small cylinders, 
in which the pressure remains constant, maintain 
the chain taut. It suffices, therefore, to send 


Weight of gun ms 
aa projectile 
charge 


water under pressure in one or the other of the 
presses to cause the turret to turn one way or the 
other. ‘ 

The hydraulic recoil system consists of two 
lateral cylinders and of an intermediate distribu- 
tion box. The cylinders are of equal diameter, 
and are carried on both sides of the piston. The 
distribution box is provided with a valve loaded 
by Belleville springs and with a regulating pin. 
The system works as follows: During recoil, the 
gun draws back the gun-carriage proper, and with 
it the pin-slide which regulates the circulation in 
the recoil cylinders. The liquid passes from the 
rear to the front of the pistons by lifting the dis- 
tribution valve, and penetrating through the 
annular opening situated between the walls of the 
distribution box and the regulating pin. The 


slide-bar, leaves for the passage of the liquid a 
section which varies in such a manner as to cause 
a tolerably constant pressure to remain in the 
cylinder during the whole time the recoil lasts. 
When the recoil is spent, the loaded valve falls on 
its seat, and shuts off all further communication 
between the front and the rear of the cylinders, 
the gun remaining hauled in. To run it out 
again, it is only necessary to direct water under 
pressure to the rear of the pistons, the water in 
front being allowed to escape. 

In the above brief notices we have only reviewed 
a small number of the older types made by Messrs. 
Schneider and Co. in order to give a general 
history of the principal natures of ‘‘Schneider- 
Canet” naval guns, manufactured previous to the 
adoption of quick-firing ordnance. Had we con- 
sidered every type separately,.a whole series of 
descriptions would have to be given, bearing on 
questions of detail, many of them now obsolete, 
and on the many improvements made every year 
in the designing of war material. Our principal 
object being to give an idea of the Schneider- 
Canet system as a whole, it was not necessary to 
enter into more detail in this part of our subject. 
Besides, owing to the importance now acquired by 
quick-firing guns, the ordinary types built, even 
ten years ago, are chiefly of retrospective interest. 








YEAR-BOOKS AND ANNUALS. 

A Directory of Titled Persons for the Year 1899. 
London: J. Whitaker and Sons, 12, Warwick-lane, 
Paternoster-row, E.C. [Price 2s. 6d.].—Whitaker’s 
publications are indispensable to all who desire to 
know what is passing in the world, and this work, a 
companion to the world-renowned Almanack, is not 
only accurate but brought so far up to date as to in- 
clude the recipients of New Year honours. The notes 
as to Constitutional questions are valuable, as they 
contradict many popular illusions. One is that the 
death of a sovereign of itself involves the dissolution 
of Parliament: That is not so. Again, the title of 
Prince of Wales and Earl of Chester is by individual 
investment and not by birth, as the title long since 
was merged in the Crown and is granted by the 
pleasure of the reigning monarch. There were six 
Earls of Cornwall who were never created Prince of 
Wales. In the case of the Heir Apparent alone 
minority does not preclude his sitting in the House of 
Lords, which, of course, is a hereditary right. There 
are many notes of the rights and privileges of the 
different orders, and of the wonderful mysteries of 
precedence. The work has therefore much more than 
what Dickens regarded as the absorbing interest of a 
directory ; with its assistance no business house need 
make stupid blunders as to who and of what rank is 
their unknown correspondent. 





A New Map of Metropolitan Railways, Tramways, 
and Miscellaneous Improvements, deposited at the Private 
Bill Office November 30, 1898. London: Edward 
Stanford.—The new issue of the map prepared yearly 
by Mr. Edward Stanford, of 26 and 27, Cockspur- 
street, S.W., showing the Metropolitan railway, tram- 
way, and miscellaneous schemes for which Bills have 
been deposited with Parliament, lias now been pub- 
lished. Bills for no less than fifteen lines are now 
awaiting Parliamentary sanction. The general nature 
of these proposals was clearly set forth in our report 
on the Private Bill legislation proposed for the present 
session which we published last autumn, but Mr. 
Stanford’s map renders many of the proposals much 
more easy and comprehensible than did the Cazette 
notices, which frequently fix important points by the 
intersections of obscure and unimportant streets. 





The Export Merchant Shippers for 1899. London : 
Dean and Son, Limited, 160a, Fleet-street, E.C. 
[Price 17s. 6d.].—This is the thirty-fourth year of 





publication of this work, which gives an alphabetical 


latter being governed by the specially shaped|}, 


list of merchants with their trading ports and the class 
of goods they ship. These are arranged according to 
towns—Derby, Grimsby, and Lincoln being this year 
introduced for the first time, and in all 700 new names 
have beenadded. Then, again, there is a list of manu- 
factures, with the names under each of the manufac. 
turers, so that any one can at once be cognisant either 
of all the shippers or makers of any product, or of 
those resident in any particular town. There are also 
lists of consuls, Chambers of Commerce, tariffs, and 
of Lloyd’s agents and stations. The steady increase 
in names has suggested a slightly smaller type, which 
brings the book into more reasonable limits as to bulk. 
Accompanying the book is a small itinerary of London, 
by the use of which much time may be saved, as 
every establishment is noted in its geographical order, 
There is a slip in the preface—‘‘ Thus there seems 
little doubt that 1898 will be marked as the biggest 
shipbuilding year on record.” Obviously this should 
1899. 





The Railway Year-Book for 1899 (Illustrated), 
Edited by G. A. Sekon. Published by the Railway Pub- 
lishing Company, Limited, 79 and 80, Temple Chambers, 
London, W.C. [Price 1s.].—This is an admirably 
arranged year-book, and is very appropriately called 
the Whitaker of the railway service. It might almost 
be regarded as indispensable to the railway worker, 
investor, and trader. We havea chronological record 
of railway history from the seventeenth century, a diary 
of railway events in 1898, a note specially serviceable 
for secretaries of statutory returns to be made each 
year, a convenient synopsis of the powers sought in 
the current session of Parliament for railway works, 
while full details are given of 36 railway companies, in- 
cluding historical narratives, lists of directors, officers, 
&c., capital and revenue accounts, with a careful 
analysis of same, and in most cases a clearly printed 
map of the line is given separately. There are also 
many facts about colonial railways, and about railway 
subjects in general, with lengths of tunnels, time on 
long-distance runs, comparative details of working 
the principal lines, &c. It is surprising in the way to 
note that there are 67 railway directors with seats in 
the House of Commons, or would it be more appro- 
propriate to say 67 M.P.’s have seats on railway 
directors’ boards ? 


City of London Directory for 1899. London : W. H. 
and L. Collingridge, City Press Office, Aldersgate- 
street.—This is the twenty-ninth annual issue of this 
work, which serves a very useful place among the 
many directories now used. It is essentially a City of 
London work of reference. Thus there are biographical 
sketches, with portraits, of the Lord Mayor, the 
Sheriffs, Aldermen, and officials, a guide and historical 
narrative of the livery companies, with a list of the 
members of each. Many of the old historic buildings 
are described, and there are the usual alphabetical 
commercial and trades directories, street directories, 
a list of public companies with the City, and other 
such details—ecclesiastical and educational, mercan- 
tile and municipal, &c. The work is brought well 
up to date, and there is a large scale map of the City 
divided into the various wards. The book is indis- 
pensable to all connected in any way with the City. 
The binding, by the way, consorts with the dignity 
always associated with the City. 





The Chronicle and Directory for China, Japan, 
Corea, Indo-China, Straits Settlements, Malay States, 
Siam, Netherlands, India, Borneo, the Philippines, Sc., 
for the Year 1899. Hong Kong: The Daily Press 
Office, Wyndham and D’Aguilar streets.—The imme- 
diate future is bound to see a great expansion of trade 
with the East, and our manufacturers will do well to 
thoroughly study commercial treaties, trade methods, 
routes, and the geographic and climatic conditions of 
possible clientéle. In this directory they will find all 
they need under these respective heads, and it will go 
a long way to supply that acquaintance with the 
countries which can, of course, be best attained by a 
visit of more or less duration to the East. 





The Cyclist’s Indispensable Handbook and Year- 
Book for 1899. _ Edited by Henry eyes _ London : 
Iliffe, Sons, and Sturmey, Limited, 3 St. ride-street, 
Ludgate-circus, E.C.—This is the nineteenth year of 
this annual. It is now reduced in the size of the 
page, although increased otherwise in bulk, and the 
change makes it a much handier book. A feature, as 
in previous years, is the illustrated record of novelties 
in cycle construction and accessories for 1899, and we 
commend the compiler for his conciseness and clear- 
ness of the explanations. A chapter is added on the 
weight of cycles, and a useful list is given for the first 
time of the makers of all accessories. There 1s the 
usual data as to records, portraits of champions, 20 
a directory of all clubs and cycle companies. 








ARGENTINE ImMIGRATION.—In the course of sherri 
12,621 immigrants arrived in the Argentine Republic. 





The corresponding total for January, 1898, was 10,508. 
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WIRELESS TELEGRAPHY. 


Tur following very interesting letter from Professor 
J. A. Fleming appeared in the imes of last Monday : 


Sir,—During the last few days I have been permitted 
to make a close examination of the apparatus and methods 
being employed by Signor Marconi in his remarkable 
telegraphic experiments between South Foreland and 
Boulogne, and at the South Foreland Lighthouse have 
been allowed by the inventor to make experiments and 
transmit messages from the station there established both 
to France and to the lightship on the Goodwin Sands, 
which is equipped for sending and receiving ether wave 
signals. ‘Throughout the period of my visit, messages, 
signals, congratulations, and jokes were freely exchanged 
between the operators sitting on either side of the 
Channel and automatically printed down in telegraphic 
code signals on the ordinary paper slip at the rate of 12 
to 18 words a minute. Not once was there the slightest 
difficulty or delay in obtaining an instant reply to a 
signal sent. No familiarity with the subject removes the 
feeling of vague wonder with which one sees a telegraphic 
instrument merely connected with a length of 150 ft. of 
copper wire run up the side of a flagstaff, begin to draw its 
message out of space and print down in dot and dash on 
the paper tape the intelligence ferried across 30 miles of 


water by the mysterious ether. 2 : 
The public have already been placed in a by 
the Times and other agencies of a general description of 
the apparatus employed by Signor Marconi, and there is 
no need, therefore, to enter into technical details. Within 
the last few days also various scientific men have been 
invited to give the public the guidance of their opinions 
on the novelty and utility of these demonstrations. 
These criticisms have for the most part not been of a very 
helpful character. The general public are not much con- 
cerned with questions of priority or with the claims or 
suggestions of rival experimentalists, but they are in- 
terested in ascertaining the serious possibilities of that 
which has been actually achieved. Signor Marconi has 
never hesitated to acknowledge that he has built upon 
the foundations laid by others, but a vast gulf separates 
laboratory experiments, however ingenious, from practical 
large-scale demonstrations conducted with all that regu- 
larity and freedom from failure which is the absolute 
condition of their public utility. | ; 

I cannot help thinking that the time has arrived for a 
little more generous — by_ his scientific con- 
temporaries of the fact that Signor Marconi has by mi- 
nute attention to detail, and by the important addition 
of the long vertical air wire, translated one method of 
space telegraphy out of the region of uncertain delicate 
laboratory experiments and placed it on the same footing 
as regards certainty of action and ease of manipulation, 
so far as present results show, as any of the other methods 
of electric communication employing a continuous wire 
between the two places. This is no small achievement. 
The apparatus, moreover, is ridiculously simple and not 
costly. With the exception of the flagstaff and 150 ft. of 
vertical wire at each end, he can place on a small kitchen 
table the appliances, costing not more than 100/. in all, for 
communicating across 30 or even 100 miles of Channel. 
With the same simple means he has placed a lightship on 
the Goodwins in instant communication, day and night, 
with the South Foreland Lighthouse. A touch on a key 
on board the lightship suffices to ring an electric bell in 
the room at South Foreland, 12 miles away, with the 
same ease and certainty with which one can summon 
the servant to one’s bed-room at an hotel, An attendant 
now sleeps hard by the instruments, at South Foreland. 
If at any moment he is awakened by the bell —_ 
the lightship, he is able to ring up in return the Rams- 
gate lifeboat, and, if need be, direct it to the spot where 
its services are required, within a few seconds of the 
arrival of the call for help. In the presence of the enor- 
mous practical importance of this feat alone, and of the 
certainty with which communication can now be estab- 
lished between ship and shore without costly cable or 
wire, the scientific criticisms which have been launched 
by other inventors against Signor Marconi’s methods 
. have failed altogether in their appreciation of the practical 
significance of the results he teas beongiet about. 

The public, however, are not in the least interested in 
learning the exact meed of merit to be apportioned to 
various investigators in the upbuilding of this result. 
They do, however, want to know whether the new method 
of communication across the Channel, established by the 
expenditure of a few hundred pounds, will take the place 
to any considerable extent of submarine cables which 
have cost many thousands of pounds to lay and equip. 
They do also desire to learn what reasons, if any, will 
Prevent every lighthouse and lightship round our coasts 
tom being forthwith furnished with the necessary appa- 
ratus for placing it in instantaneous and secure connection 
with the mainland. They also hope to hear that the 
methods can be applied to enable ships to be able, in 
addition, to communicate instantly in case of need with 
shore stations. To understand how far these things can 

done, and to appreciate the necessary or present limi- 
tations of the method, it is requisite to explain that each 
vertical wire or rod connected to a Marconi receiving 
or sending apparatus has a certain ‘‘sphere of influ- 
ence,” Signor Marconi has proved by experiment up to 
certain limits that the distance to which effective sig- 
naling extends varies as the square of the height of the 
pee A wire 20 ft. high carries the effective signal 
a 40 ft. high 4 miles, 80 ft. 16 miles, and so on. Up 

* © present time he has not yet discovered any method 
of shielding any particular rod so as to render it respon- 
ae only to signals coming from one station and not from 

others within its sphere of influence. In spite, how- 
ever, of what has been said, there is no inherent impos- 


signals sent from the South Foreland to France affect 
the receiver on board the Goodwin Lightship. But this 
offers no difficulty. In an ordinary electric bell system 
in a hotel the servant recognises the room from which 
the signal comes by means of a simple apparatus called 
an indicator, and a very similar arrangement can be 
applied to distinguish the origin of an ether wave signal 
when several instruments are at work in a common 
region. Subsequent inventions, as also, perhaps, the 
promulgation of some necessary Board of Trade regula- 
tions for the use of the ether, will prevent official ether 
wave receivers from being disturbed by vagrant electric 
“waves sent out by unauthorised persons in their neigh- 
bourhood. The practical upshot, however, of the matter 
is that at present if more than two stations are not estab- 
lished within certain regions, these stations pair and pair 
can communicate with each other freely and regularly by 
means of ether wave signals sent out and received by 
long vertical rods or wires. No state of the atmosphere, 
and neither darkness nor storm, interrupts so far as yet 
found the freedom of communication. 

hd to the present time none of the other systems of 
wireless telegraphy employing electrie or magnetic 
agencies have been able to accomplish the same results 
over equal distances. Without denying that much re- 
mains yet to be attained, or that the same may not be 
affected in other ways, it is impossible for anyone to 
witness the South Foreland and Boulogne experiments 
without coming to the conclusion that neither captious 
criticism nor official lethargy should stand in the way of 
additional opportunities being afforded for a further ex- 
tension of practical experiments. Wireless rae 
will not take the place of telegraphy with wires. Hac 
has a special field of operations of its own, but the public 
have aright to ask that the fullest advantage shall be 
taken of that particular service which ether wave tele- 
graphy can now render in promoting the greater safety 
of those at sea; and that, in view of our enormous mari- 
time interests, this country shall not permit itself to be 
outraced by others in the peaceful contest to apply the 
outcome of scientific investigations and discoveries in 
every possible direction to the service of those who are 
obliged to face the perils of the sea. If scientific research 
has forged a fresh weapon with which in turn to fight 
Nature ‘‘red in tooth and claw,” all other questions fade 
into insignificance in comparison with the inquiry how 
we can take the utmost advantage of this addition to our 
resources. 

Iam, &c., 


University College, London. J. A. FLEMING. 








LAUNCHES AND TRIAL TRIPS. 

Tuk Tyne Iron Ship Building Company, Limited, 
Willington Quay-on-Tyne, launched on the 28th ult. a 
steel screw steamer named Loch Linthrathen, built to the 
order of the Dundee Loch Line Steam Shipping Company, 
Limited, of Dundee, and of the following dimensions, 
viz.: Length, 320 ft.; breadth, 48 ft.; depth, 23 ft. 6 in., 
100 A 1 at Lloyd’s on the single-decked rule. The en- 

ines, which are to be supplied by the North-Eastern 

arine Engineering Company, Limited, Wallsend-on- 
Tyne, are of the triple-expansion type, having cylinders 
234 in., 39 in., and 64 in. in diameter by 42 in. stroke, 
and working at a pressure of 160 lb. 





Messrs. R. Craggs and Sons, Middlesbrough, launched 
on the 28th ult., a steel screw steamer named Jokai, 
331 ft. by 42 ft. 6 in. by 24 ft. 9 in. deep, built to the 
order of the Royal Hungarian Sea Navigation Company, 
Adria, Limited, of Fiume. The vessel is to be rigged as 
a two-masted schooner, and is designed to carry a dead- 
weight of about 4000 tons on a moderate draught. Ma- 
chinery is being supplied by the North-Eastern Marine 


Engineering Company, Limited, of Wallsend-on-Tyne, 
which will be capable of driving the vessel between 10 and 
11 knots laden. 





The yacht Falaise, built by Messrs. Day, Summers, 
and Co., to the order of Mr. Forrester Britten, of Sherman- 
bury Grange, Henfield, Sussex, from the designs of 
Messrs. Thompson and Campbell, London, and being 
constructed under their supervision, was launched on the 
29th ult. The principal dimensions are: Length between 
og ee: 120 ft. 6 in. ; breadth, 18 ft. 6 in. ; depth, 
12 ft. 34 in. ; tonnage, British measurement, 200. The 
stern is elliptical, and the stem is fitted with a handsome 
female figure. The saloon is forward on cabin deck, and 
will be fitted with mahogany dado wainscot, oak panelling, 
and oak pillasters, a large semicircular skylight bein 
fitted over the centre. The state cabins are forward an 
aft of the machinery space, and will be handsomely fitted 
up. The engines are of the compound surface-condensing 
type, with cylinders 15 in. and 30in. in diameter by 23 in. 
stroke, steam being supplied by a retarn-tube boiler 
10 ft. 6 in. in diameter by 9 ft. long, having two furnaces, 
designed for a pressure of 110 Ib. 





Messrs. Gourlay Brothers and Co., Dundee, launched 
on the 29th ult., a steel screw passsnger steamer for 
Messrs, Huddart, Parker, and Co., Limited, Melbourne. 
The vessel, which was named Zealandia, is intended for 
eam al and cargo traffic betwen the —— ports of 

ictoria and New South Wales, New Zealand, &c, Her 
principal] dimensions are: Length, 327 ft,; breadth, 42 ft.; 
depth, 23 ft.; with a gross tonnage of 2900. 


Messrs. David and William Henderson and Co., Par- 
tick, launched on the 29th ult. a steel screw cattle steamer, 
which they have built to the order of Messrs. Lamport 
and Holt, Liverpool, for their South American trade. 








sibility in attaining this desired result. 


At present all 





The vessel is 394 ft. over all by 50 ft. broad, and 30 ft. 6in. 


deep, to carry 6350 tons deadweight on British Corpora- 
tion summer freeboard. The cattle fittings are adjust- 
able, and can be quickly removed if necessary ; and for 
ventilation of the cattle space every care has been taken. 
In addition to the very large number of natural-draught 
ventilators, there are two specially designed ones placed 
amidships, and each fitted with powerful steam-driven 
fans to circulate the air. Between the top of the main 
deck bulwark and the shade deck there is an opening 
2 ft. to 3 ft. wide, and extending a considerable distance 
forward and aft of the amidships portion of the ship; 
through the openings, in conjunction with the ventilators, 
an ample supply of fresh air is always obtainable ; and in 
bad weather these openings can be planked in, thus prac- 
tically enclosing the whole of the main deck. A set of 
triple-expansion engines, with cylinders 274 in., 46 in., 
and 74 in. in diameter by 48 in. stroke, and three single- 
ended boilers constructed for a working pressure of 180 ib., 
have been supplied and fitted by the builders, and 
arranged for Howden’s forced-draught system. On 
leaving the ways the vessel was named Rembrandt. 


Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched on the 30th ult., a steel screw steamer named 
the Ping Suey, designed to suit the Eastern trade carried 
on by the China Mutual Steam Navigation Company, of 
London. The dimensions are: Length, 450 ft.; breadth, 
53 ft.; depth moulded, 33 ft. 11 in.; with a gross tonnage 
of 6457 tons, deadweight capacity 9200 tons. After the 
launch a tug conveyed the owners and friends on board 
the Yangtsze, a sister ship of the Ping Suey, which earlier 
in the morning had proceeded down Belfast, Lough ; 
this vessel has been built for the same owners under 
a — survey for the 100 A 1 class, and is provided 
with a rd of Trade passenger certificate. The 
machinery, which has been constructed at the builders’ 
engine works, consists of triple-expansion engines and 
sa A e steel boilers fitted with Teed system of 
ore 





raught. 

On Saturday, the 1st inst., the steel screw steamer 
Clan Macaulay proceeded down the Clyde on her trial 
= This is the fifteenth vessel which Messrs. Alex- 
ander Stephen and Sons have constructed for the Clan 
Line, and they have two others in hand for the same 
owners. The Clan Macaulay has been specially designed 
with a view to her employment in the fon trade. Her 
—e dimensions are: Length between perpen- 

iculars, 386 ft. ; breadth extreme, 40 ft. 3in.; and depth 
moulded, 26 ft. 2 in. ; with a deadweight carrying capa- 
city of about 4000 tons. The propelling machinery is of 
Messrs. Stephen’s usual triple-expansion type, with 
cylinders 23 in., 38 in., and 68 in. in diameter, and a 
piston stroke of 48 in. Steam is supplied by two single- 
ended boilers, 13 ft. 6 in. in diameter and 11 ft. 9 in. 
long, with a working pressure of 200 lb., and fitted with 
Howden’s forced draught. Ona mean of two runs over 
the measured mile the speed attained was 18.39 knots— 
the ship being within a few inches of her load line. 





The fourth Japanese torpedo-boat destroyer, Shiranui 
Will o’ the Wisp), recently launched from the yard of 
essrs. John I. Thorneycroftand Co., Chiswick, underwent 
a satisfactory full-speed trial at the Maplin Sands on the 
30th ult. The contractors guaranteed a speed of 30 knots 
when carrying a load of 35 tons, and the results obtained 
on the trial were 30.443 knots on the measured mile and 
30.517 knots during three hours’ continuous steaming. 


There was launched from the shipbuilding yard of 
Messrs. Potter and Co., at Liverpool, the gunboat 
Britomart, one of the four vessels ordered by the Ad- 
miralty for use in the African rivers, and fully cescribed 
in ENGINEERING, vol lxvi., page 563. 








Tue Late Mr. Ropert Bariue.—By the death of 
Robert Baillie, the sole surviving partner of the old firm 
of Westwood, Baillie, and Co., at the residence of his son, 
Kent House, Lordship Park, N., on the 1st inst., there 
has away an engineer whose name was identified 
with the once-flourishing industries of shipbuilding and 
bridge-building on the Thames. He was born at Joppa, 
near Edinburgh, in 1818, and was apprenticed to a firm at 
Grove House, Edinburgh, where he was employed in 
building the first steam road cars made, according to 
the patented design of the late John Scott Russell. 
Later, about 1837, young Baillie came to London, and 
in 1847 he and his late partner, Joseph Westwood, 
became sub-contractors under the late Charles John Mare 
for the Britannia Tubular Bridge, North Wales, and on 
their return to London became Mr. Mare’s works 
managers. In 1856, Robert Baillie, with the late Joseph 
Westwood and James Campbell, commenced the business 
at London Yard, Isle of Dogs, afterwards known as 
Westwood, Baillie, and Co. any celebrated bridges 
were constructed by the firm, notably the Sukkar Bridge 
for India, which, prior to the completion of the Forth 
Bridge, was the largest cantilever bridge in the world, 
and excited great interest in London, as, when erected in 
the yard at Poplar, it could be seen for miles. Amongst 
the other works were the Attock and Chenab Bridges, 
and hundreds of thousands of tons of bridge-work for 
India, the Cape, and South America. The firm also 
built H.M.SS. Resistance, Valiant, and other well-known 
vessels. Robert Baillie married, in 1839, Emma, the 


| daughter of the late Jonathan Bickford, of Milbrook, 


Cornwall, who survives him. His death occurred within 
five mpnths of his diamond wedding. Mr. Robert Baillie 
was a member of the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, and Society of 
Engineers, and an Associate of the Institution of Naval 
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VERTICAL MORTISING MACHINE FOR CAR FRAMES. 
CONSTRUCTED BY MESSRS. J. A. FAY AND COMPANY, CINCINNATI, U.S.A. 
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We illustrate above a recent type of vertical hol- 
low chisel mortising machine for railway car frames, 
constructed by the well-known firm of wood-working 
machinery makers, Messrs. J. A. Fay and Co., Cin- 
cinnati, Ohio. The general design of the machine is 
well shown in the illustration, and it will be seen that 
a special feature consists in the addition of boring 
attachments placed one on each side of the machine, 
and at such a distance from the mortising chisel that 
the boring spindles can be inclined in either direction 
up to an angle of 30 deg.; the spindles have also 
vertical and lateral adjustments of 20 in. and 12 in. 
respectively. With this attachment the work of 
boring the frames for bolt holes is greatly facilitated. | 
The boring spindle and mortising chisel are carried in 
the head that rises and falls in the guides on the front 
of the machine; the chisel ram carries the boring 
spindle, which runs in long self - oiling bearings in 
the frame. Its work is to bore a hole in advance of 








the chisel, which, in descending, clears out the wood 
around the hole, thus completing the mortise. Suitable 
adjustments are provided to regulate the depth of the 
hole, and lateral travel is provided up to 14 in., so that 
the greatest width of mortise required in practice can be 
cut. The vertical movement of the chisel ram is 16 in. 
The length of mortice is regulated by stops on the table 
carrying the timber ; the table is supplied with means 
for vertical and lateral adjustment, and with clamps 
for holding the timber. The machine is driven from 
an overhead countershaft, the various movements, in- 
cluding the reciprocating motion of the chisel head, 
being obtained by friction gearing. All moving parts 
of the machine are carefully counterbalanced. 








Buenos AYRES AND Rosario Ratiway.—No further pro- 
gress has yet been made in arranging for the re-establish- 
ment of railway communication between the northern 
and southern lines in Buenos Ayres; but the completion 





"he 


Se 


of the company’s independent entrance line and its 
extension to the Madero docks will afford a means of 
effecting the connection and utilising to the full “— 
the important works carried out by the company at the 
Buenos Ayres end of the line. 





WesTERN oF France RatLway.—The amount of capital 
expended by the Western of France Railway —— 
last year was 2,099,703. The amount of capital rals ' 
by the company to the close of 1898 was 75,296, 5871. © 
which 140,437/. was unexpended. In last year’s expend: 
ture on capital account additional rolling stock fgu 
for 212,746/. At the close of last year the ey oy 159 
1479 locomotives, 4464 passenger carriages, an 26, - 
goods and mineral wagons. When account 1s — - 
narrow-gauge rolling stock owned by the COMPADY, od 
totals just given are increased to 1559 locomotives, 

nger carriages, and 28,067 goods and mineral ie 

he length of line in operation upon the system . 
close of 1898 was 34933 miles. The profit realised on 
working last year was 2,996, 690/. 
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COOPER AND WIGZELL’S SOUNDING 
APPARATUS. 
By Cuantes Bricut, F.R.S.E., A.M. Inst. C.E. 


Since contributing some recent articles on sub- 
Marine survey (see ENGINEERING, January 13, January 
28, and February 10) the writer has had the oppor- 
tunity of seeing the above ingenious invention of 
Messrs. Cooper and Wigzell, as carried out and manu- 
factured by Mr. E. E. Wigzell, M.f.Mech.E.* Based 
on the principle of hydrostatic pressure, it is more 
particularly adapted to navigational purposes. 

The entire device, when complete, consists of a 
winch, special wire, fairlead, sounder, and sinker. 

he sounder itself is most simple in construction. 
Actuated by hydrostatic pressure, the recorded depth 
is absolutely according to the pressure due to the 
vertical height of water over the sounder at the 
moment ; it is not in any way affected by the speed of 
the ship, drift, Mane of line run out, variation of 
temperature, or height of the barometer. 

The instrument is furnished with graduated scales 
of depths, the maximum being 100 fathoms. One of 
oy two scales registers very shallow depths up to 
4 fathoms only, and the other up to 100 fathoms. 
> ese scales are marked B and C respectively (see 

1g. 1); and a change of scale from one to the other 
can be made by means of the thumb screw D. A 
— indicator is provided for showing the maximum 

epth attained by & cast. 


—_—___ 





* Patent Specification No. 2715 of 1890. 








WIGZELL’S SOUNDING APPARATUS. 
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The sounder is composed as follows: At the bottom 
end (Fig. 2) is a German silver spring which is attached 
to a bar with teeth cut on its under side; at the end 
of this bar there is a piston which works inside a 
cylinder. On the bar itself we have a spring marker 
which fits into the teeth on the under side. When 
the marker is pressed down it is released from these 
teeth, and is free to be moved to zero; this release 
is also effected automatically when the water pres- 
sure moves the piston up the cylinder during a cast. 
It will thus be seen that any number of casts can be 
taken without incurring expense, the only thing 
necessary being the return of the recording button or 
marker to zero. 

This instrument fits into a protecting case (Fig. 3) 
furnished with a rope sling, one end of which is 
attached to the line or wire. To the other end of 
the latter is attached (Fig. 4) a sinker weighing about 
28 lb., having a hollow in its bottom end for arming 
with tallow in the usual manner. It is necessary to 
draw the sounder out from its protecting case in 
order to read off the depth. 

The writer has had the privilege of seeing a number 
of these instruments calibrated. In performing this 
operation each of them is marked off separately under 
water apes from an hydraulic pump furnished with 
suitable test gauges. 

The patent wire used is of an excellent type. It 
is constructed of fine galvanised steel wires, braided 
with hemp steeped in solution, and is especially de- 
vised to avoid kinking or tangling. Being of ample 
strength for its work, there is no fear of losing the 
instrument. 

The winch employed is made in two patterns. 
One is a simple cast-iron arrangement suitable 
for cargo vessels. The other (Fig. 4) is of more 
expensive construction. In the latter case the winch 
fits into a teak-wood box, so that when not in use 
the barrel of the winch can be lowered into the 
box, the lid put on, and the whole made compact. 
The last pattern is also fitted with a frictional line 
measurer or counter for recording approximately the 
length of wire which has been run out. Both kinds 
are fitted with good brakes, enabling the users to 
keep the line well under control when it is running 
out. 

This apparatus has been very largely adopted by 
the leading steamship companies, as well as by the 
various navies, and is most highly spoken of, both 
in regard to its utility and reliability. There are 
about a thousand in use. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 24. 

ConpDITIONs in the iron and steel trades are some- 
what more settled, but simply because the producing 
interests are unable to meet intending buyers. Prices 
are moving upward, on paper at least, and no limit is 
visible. Only a moderate business can be done in 
the present oversold condition, and most of that is 
with regular customers, who claim priority when 
favours are to be granted. No. 1 foundry pig iron is 
16.50 dols. to 17 dols. ; No. 2 foundry, 15.50 dols. to 





16 dols. ; mill irons, 15 dols. to 15.50 dole.; and 
billets, 26.50 dols. to 27 dols. ; refined bars, 30 dols. ; 
and steel bars, 32 dols. The managements of the 
best-equipped mills are straining every energy to in- 
crease production. Several good-sized orders from 
abroad have been accepted and special consideration 
is being given to business of this character. This 
week’s business has been largely from locomotive, 
bridge and car builders. Consumers of merchant steel, 
bar steel, rods, and wire, are becoming impatient for 
material. To-day’s correspondence indicates the 
strong probability of a higher range of values in all 
these products. Much new building has been begun 
within a week, and reports from leading constructin 

engineers and manufacturers show that an unusua 
amount of factory, shop, and mill capacity will be built. 
The iron trade is on the eve of a general advance 
because of the impossibility of delivering material 
wanted for the second quarter of the year until the 
third quarter. Steel rail mills have booked very little 
business for a month, but at no time has there been 
as large a volume of business in sight. The oversold 
condition of the American Zinc Plate ge ot has 
driven importers to negotiate by cable for purchases 
of tinplate in Welsh markets. The demand for 
copper is heavy and there is a general activity in min- 
ing regions, where supplies of copper are within easy 


reach. 
March 29. 

So far the sudden advance in prices has been a 
more or less serious disadvantage to manufacturers in 
nearly all lines. Raw material advanced after con- 
tracts were made in many cases. Contracts made two 
to three months ago, when iron was several dollars per 
ton cheaper, are now being executed at a loss. The 
iron trade, it is now clearly realised, is in a peculiar 
condition. Furnaces are so far sold up that deliveries 
this side of Midsummer are impossible. Buyers have 
been crowding to buy for later deliveries, but makers 
are unwilling to fix on prices, Strikes may occur, fuel 
and ore may advance, transportation sales may go 
up. There is an earnest hope for a settled market, in 
order that buyers and makers may get together. A 
very large amount of work is in sight and the volume 
of it is growing daily. About 40 old furnaces are 
being put in readiness to blow in, and these will in- 
crease production about 40,C00 tons per week. A 
number of furnaces in blast must blow out for repairs, 
and the net result will probably be an increase to 
somewhere between 260,000 and 270,000 tons per 
week, but even this unprecedented production will not 
be more than sufficient to keep consumers quiet. 
Stocks are exhausted, and prices will not ease up until 
demand is overtaken, and an accumulation of 1,000,000 
tons piled up. Prices have advanced within a few 
days to 17 dols. for No. 1 and 16 dols. for No. 2 
foundry. Mill irons cannot be had under 15.50 dols., 
and billets are close to 28 dols. with no sales to deter- 
mine the actual temper of the market. There is no 
end to the demand for finished iron, and nearly all 
mills are now oversold to Midsummer. There has 
been a great rush for scrap; every available lot has 
been picked up. Prices are 3 dols. to 4 dols. above 
what they were three months ago. The present price 
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for heavy steel scrap is 17 dols., and there are calls 
to-day for 20,000 tons and none in sight. Steel rails 
are nominally 26 dols. to 28 dols., but with billets at 
28 dols. delivered these quotations signify nothing. 
Everything is unsettled and it is impossible to give an 
accurate picture of the market. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session on 
Thursday the tone of the market was quiet, and some 
15,000 tons were dealt in. Prices were practically un- 
changed. In the afternoon the market was firm in sym- 
pathy with the advance in the price of copper. Scotch 
rose ld., and Cleveland and hematite iron 4d. each. The 
sales amounted to 20,000 tons. The Easter holidays in- 
terfered with business till yesterday, when there were 
transactions in the afternoon without any feeling of 
holiday being apparent. Dealing was on an active scale, 
with a turnover of at least 30,000 tons. There were im- 
provements all round, Scotch being done up to 553. per 
ton cash, leaving off 1d. per ton lower. In the after- 
noon again, about 30,000 tons of iron changed hands, the 
prices continuing firm. The settlement prices at the 
close were: Scotch iron, 553.; Cleveland, 48s. 9d.; 
Cumberland and Middlesbrough ‘hematite iron, 59s. 3d. 
and 60s. per ton. Fully 40,000 tons of pig iron were 
disposed of this forenoon, and the tone was flat; finishing 
at the lowest. Scotch warrants opened 1d. per ton down, 
and reached 54s. 9d., leaving off at 54s. 84d. per ton buyers. 
Cleveland and Cumberland iron both were lower. 
newed weakness showed itself in the afternoon, when 
about 30,000 tons changed hands, and Scotch closed 54d. 
per ton down. The settlement prices were 54s. 6d., 
483. 44d., 59s., and 60s. per ton. he following are the 
quotations for No. 1 makers’ iron : Clyde, 61s. 6d. per ton ; 
Gartsherrie, 62s.; Calder, 63s. 6d.; Summerlee, 65s. 6d. ; 
Coltness, 66s. 6d.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 61s. 6d.; Shotts 
(shipped at Leith), 64s. ; and Carron (shipped at Grange- 
mouth), 643. per ton. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 307,915 
tons. There has been some considerable speculative 
trade, due to the very favourable reports with reference 
to the American branch of the trade. The demand for 
Scotch hematite pig iron is large and steady, merchants 
quoting 633. per ton for delivery at the steel works. 


‘inished Iron and Steel.—The manufacturing branches 
of the iron and steel trades remain exceedingly busy, but 
still users on the large scale complain at not being able to 
get delivery of their stuff. Prices remain firm for all 
branches of finished iron and steel, and there does not 
seem to be any prospect of a reduction. Things are 
getting on very quietly in respect of the efforts at con- 
ciliation. 

Sulphate of Ammonia.—This commodity is steady at 
11/, 2s. 6d. per ton f.o.b. Leith, and 11/. 1s, 3d. per ton 
f.o.s. Glasgow for prompt delivery, but the inquiry is not 
so strong as it has been recently. 

Copper Market.—Copper was not dealt in last Thurs- 
day forenoon, and 1s. 3d. per ton lower was quoted. Nor 
was anything done in the afternoon. Still the quotations 
firmed up when the London quotations were received. 
There was an advance of 7s. 64. per ton on the day. 
Yesterday’s market was very strong, and 100 tons changed 
hands in the forenoon, the top price showing an advance 
of 27s. 6d. per ton. At to-day’s forenoon market 150 
tons were sold, the price dropping 12s. 6d. per ton, 
Nothing was done in the afternoon, and the price fell 
other 11s. 3d. per ton. 


Electric Traction in Glasgow; Contractors for Convert- 
ing Routes.—The Tramway Committee of the Corporation, 
at a meeting held a few days ago, recommended accept- 
ance of offers amounting to 102,000/. for the conversion of 
various tramway routes in the city from horse haulage to 
electric traction. These are as follow: Whiteinch to 
Anderston Cross—Messrs. A. Stark and Sons, Glasgow, 
25,739/.; Langside to Overnewton, by way of Eglington- 
street, Bridge-street, Jamaica-street, Union-street, i. 
field-street, and Sauchiehall-street—Messrs. A. and J. 
Faill, Glasgow, 32,610/.; Anderston Cross to Bridgeton 
Cross and Bridgeton Cross to London-road terminus— 
Messrs. M‘Cartney and M‘Elroy, Limited, 53, Victoria- 
street, London, 20,754/.; Bridgeton Cross to Dalmarnock- 
road terminus, Pollockshaws to Eglinton Toll, Pollok- 
shields to Eglinton Toll, and Braehead-street, Ruther- 
7? to Crown-street—Mr. Daniel Murray, Glasgow, 

ae a . 

Consulting Engineer to the Glasgow Tramway Depart- 
ment.—Mr. . Field Parshall, M. Inst. C.E, and 
M. Inst. E.E., has been appointed consulting engineer to 
the tramway department OF the Glasgow Corporation in 
connection with the conversion of their lines to the elec- 
trical system of traction. 


Glasgow International Erhibition.—The Building Com- 
mittee of the Glasgow International Exhibition has re- 
solved to recommend the acceptance of the tenders of 
Messrs. William Shaw and Son, Glasgow, they being the 
lowest for the whole work in connection with the erection 
of the industrial and machinery halls. The sum is 68,4250. 
The sub-contractors for the iron and steel work are the 
Arrol Bridge and Roof Company, Limited. The cost of 
the two pieces of work named will, according to this offer, 





be 8425/. in excess of the sum named by the Executive 
Council in the conditions of competition for designs ; 
and, as compared with the final cost of the corresponding 
portion of the buildings of 1888 Exhibition, the increase 
1s about 10,0007. 


extension of the Glasgow Corporation Car Works have 

nm accepted by the Tramways Committee. They 
amount to about 34,000/., including 11,7497. for joiner 
work, and 13,000/. for digger, &c., work. 


Tharsis Dividend.—The directors of the Tharsis Sul- 

hur and Copper Company have declared a dividend of 

4, per cent.; being equal to 11s. per share, writing off 
47,9551., and carrying forward 20,3787. Last year the 
distribution was at the rate of 10s. per share. On the 
announcement being made the price rose to 8/. 14s. on 
’Change, but afterwards eased to 8/. 11s. 6d. per share. 


Portessie Harbour.—A meeting of the Portessie Harbour 
Committee was held on Saturday night, Mr. Alexander 
Clark presiding, when a plan of the proposed harbour 
was caliel by Mr. Alexander Melville, C.E., Aber- 
deen. The site is at the east end of Portessie. The east 
pier projects 369 ft. north-west, and the west pier, which 
starts about 800 ft. further west, forms an arm 730 ft. 
long, with a jetty 84 ft. long extending inwards from it, 
making the harbour entrance between the jetty and the 
east pier 75 ft. wide. The harbour area is 6 acres, and 
the estimated cost complete is 13,300/. The plan also 
contained an alternative scheme extending 60 ft. further 
seaward, giving 4 ft. more depth, at an estimated cost of 
17,5007. The committee expressed themselves pleased 
werd the plan submitted, but deferred decision for a 
week. 


Clyde Shipbuilding—Launches in March. — The total 
output for March in the way of new ships included one 
warship, the Asahi, 15,200 tons, and twenty-two other 
vessels, aggregating 36,560 tons, making together 57,760 
tons, which is certainly a very big turnout of new 
shipping for one month, bigger than for the same 
month for the past twenty years. The warship was 
built by the Clydebank Shipbuilding and Engineering 
Company, for the Japanese Government. The vessel 
certainly swelled the total very much, but there 
were also several other large steamers put into the 
water during the past month. ‘The more important 
others were the Upada, 5600 tons, built by Messrs. A. 
and J. Inglis for the British India Steam Navigation 
Company; the Rembrandt, 4760 tons, built for Messrs. 
Lamport and Holt, Liverpool, by Messrs. D. and W. 
Henderson and Co.; the Texas, 4500 tons, built by 
Messrs. Connell and Co. for the United Steamship Com- 
pany, of Copenhagen ; and the Hortensius, 3500 tons ; 
the total of these four steamers being about 17,000 
tons. The most important contract placed during the 
month was that of two large steamers for the Inter- 
national Steamship Company, which have been placed 
with the Clydebank firm. Dredgers were in the 
ascendant, both in the contracts and in the launches, 
the builders being now practically, if not actually, 
limited to Messrs. Simons and Co. and Messrs. Fleming 
and Ferguson, Paisley. The last-named firm booked four 
dredgers during the month. : 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Charles Cammell and Co., Limited.— At the annual 
meeting of the shareholders in the above company, Sir 
Alexander Wilson, Bart., stated that during the period 
covered by their report, every department of the works 
had been very fully ne vs § and the directors looked 
forward to prosperity for some time to come. In the 
armour-plate departments they had had to incur the 
expense of great alterations with additions to machinery 
in order to carry on the various intricate processes in- 
volved by the new method of making armour-plates, and 
upon which the various Admiralties of the world in- 
sisted. Alluding to the Spanish hematite ore mines upon 
which the company are engaged, he said it had been 
evident to everyone that the supplies of hematite ore to 
be obtained in this country were very inadequate, con- 
sidering the quantities required for consumption, and the 
directors had looked abroad for supplies which could be 
obtained with regularity. Immense deposits of hematite 
ore of the finest quality situated in the north of Spain 
were placed before them, and the company had commenced 
operations with a view to obtaining them. The report 
of the directors was adopted, a dividend equal to 15 per 
cent. was declared, and 40,0007. was carried to the re- 
serve fund, bringing up that amount to 65,000/. 


Iron and Steel.—With the turn of the quarter business 
in the heavy branches is still extremely active. All the 
railway branches are well employed, and there is reason 
to assume that in a short time some large orders will be 
placed, both on account of China and of Russia. The 
iron and steel foundries are full of work, the demand for 
castings being beyond anything previously known. In 
most of the works operations were continued until the 
end of the week, and Monday and Tuesday were observed 
as holidays. Makers of iron and steel report that they 
are still heavily booked, and can only take orders on the 
understanding of deferred delivery. Prices, which are 
very firm, are net in Sheffield: West coast hematites, 
693. to 703.; east coast ditto, 68s. to 69s.; Lincolnshire 
No. 3 foundry, 50s. to 51s.; forge ditto, 49s. to 50s.; 
Derbyshire No. 3 foundry, 50s. to 51s.; forge ditto, 49s. 
to 49s. 6d.; bars, 7/. to 7/. 5s.; sheets, 8/. to 82. 5s. For 
the best brands of tool steel makers are asking full prices, 
and consumers are glad to pay to secure prompt deliveries. 
It is quite expected that more improvements will now 
take place in the lighter industries, some of which were 
very quiet throughout last quarter. There have been 
rather good sales of certain descriptions of cutlery and 
plated wares this Easter, cases and cabinets being in 
special request. A very fair business is being done with 
uth America in the commoner grades of cutlery. 


demand still exists for all classes of fuel, and as a result 
the holidays at all the collieries and coke ovens were made 
as short as possible. There are large sales of house 

although the weather is much milder. It is thought that 
orders were kept back in expectation of prices being 
lowered on the Ist inst., but to the surprise of con. 
sumers they have gone up. The difficulty of bringing 
supplies of fuel into the delivery yards of the Great 
Central Railway Company has not yet been overcome, 
For the first time the station was open on Good Friday 
for mineral traffic ; but it was Wednesday before many 
merchants were able to get reasonable supplies, and some 
of their customers have been much inconvenienced. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 
The Cleveland Iron Trade.—To-day the market was re. 
ew after the holidays, but there were not many of 
the frequenters of "Change to be seen, many of them 
being still on pleasure bent. At the same time the 
market was in a very healthy state, quotations all round 
being firm. In the early part of the day No. 3 g.m.b, 
Cleveland pig iron changed hands at 48s. 7d. for 
prompt f.o.b. delivery, but afterwards 48s. 6d. was 
accepted. No. 4 foundry pig was put at 48s., and grey 
forge at 47s. Middlesbrough warrants opened at 
48s. 5d., and closed 48s. 4d. cash buyers. East coast 
hematite pig was steady at about 60s. 3d. for early 
delivery of mixed numbers. Middlesbrough hematite 
warrants were not quoted. Spanish ore was steady in 
— Rubio ran from 15s. 3d. to 15s. 6d. ex-ship 
Tees. 


Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel trades. Despite 
the fact that the output is not sufficient to meet the de- 
mand, holidays have been taken. Quotations are pretty 
much the same as when we last reported. 


Coal and Coke.—The coal trade, on the whole, is firm, 
and prices have rather an upward tendency. Bunker 
coal is about 8s. 3d. f.o.b., and the supply is fairly good. 
Manufacturing coal shows no change. Household coal is 
rather quieter. The demand for gas coal is, as is usual 
at this season of the year, diminishing. Coke continues 
in excellent demand, not only for home consumption, but 
also for shipment, and it is difficult to meet the require- 
ments. From 16s. 6d. upwards is quoted for blast-furnace 
qualities delivered at Cleveland works, and the f.o.b, 
price is put at as much as 20s. Quotations, however, 
vary a good deal with different firms. 


The Blast-furnacemen’s Secretary.—The result of the 
poll to fill the vacancy caused by the untimely and 
greatly lamented death of Mr. Thomas Carlton, whose 
great discretion and ability saved many labour troubles, 
was made known to-day as follows: L. Fenwick, New- 
port, 1398; P. Tronor, Jarrow, 1145, and there were 29 
spoilt papers. Mr. Fenwick thus becomes the secretary 
of the Cleveland and Durham district of the National 
Federation of Blast-furnacemen. 


Wages in the Finished Iron Trade.—The certificate for 
the two months ending February 28 last of the accountant 
to the Board of Conciliation and Arbitration for the 
manufactured iron and steel trade of the north of Eng- 
land gives the average net selling price for that period 
to have been 5/. 13s. 2.86d. as against 5/. 9s. 11.14d. dur- 
ing the previous two months, and in accordance with 
sliding scale arrangements this gives an advance in wages 
of 34d. per ton on puddling and 24 per cent. on all other 
forge and mill wages, to take effect from the 27th inst. 








NOTES FROM THE SOUTH-WEST. | 

Cardiff.—Steam coal has ruled firm ; the best descrip- 
tions have made 13s. to 13s. 6d. per ton, while secondary 
qualities have brought 12s. to 12s. 6d. per ton. The 
demand for house coal is, of course, falling off, but no 
material fall in prices is anticipated at present. No. 3 
Rhondda large has made 12s. 6d. to 13s. per ton. Foundry 
coke has made 19s. to 20s. per ton, and furnace ditto, 16s. 
to 17s. per ton. In the iron ore market the best rubio 
has been quoted at 14s. 3d. to 14s. 6d. per ton. 


Lynton and Barnstaple Railway.—Sir G, Newnes pre- 
sided at the seventh half-yearly meeting, in London, of 
the Lynton and Barnstaple Railway Company. The 
directors’ report for the half-year showed traffic receipts, 
rents, &c., amounting to 4007/., and working expenses, 
2796. The balance (including 2612. from the previous 
account) was 1472/., lees interest on debenture stock 540., 
leaving 932/. available for dividend. It was recommended 
that no dividend should be declared on the ordinary 
stock, but that the sum available should be carried for- 
ward, Passengers numbered 50,001. The passenger 
traffic during the past season had equalled the directors 
expectations, and the goods traffic during the latter part 
of the half-year had also been satisfactory. The cae 
said the directors had now had one year’s experience of the 
nger traffic, by which they -hoped to earn their 
uture dividends, and it had been highly entistactory, 
not only as regarded the results obtained, but also the 
promise of the future. One large portion of the pas- 
senger traffic had, however, been missed. Many visitors 
to lifracombe desired day trips, and the favourite one = 
to the Switzerland of England—Lynton and Lynmouth. 
The coaches and char-d-bancs, which had aaierts 
right through to Lynmouth, the directors had desire to 
stop at Blackmoor Gate Station, about half-way — 
the two places; but thecoach proprietors seemed to bmg 
that they would rather take the whole fare than divide 








Coplawhall Corporation Car Wors.—Tenders for the 





South Yorkshire Coal Trade.—An exceptionally good 





proportion of it with the railway company. When = 
tiations were hopeless, the directors made arrangemen 
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with the late proprietor of the Barnstaple coaches, which 
ceased on the day the railway was opened, to commence 
a coach service from Ilfracombe to Blackmoor Gate. The 
result was that the other coach proprietors were now 
anxious, instead of running through, to stop at the 
Blackmoor Gate Station by arrangement with the com- 

ny. He hoped the matter would be amicably arranged, 
and then the directors anticipated the traffic from Ilfra- 
combe would be four or five times as great as it had been. 
The report and accounts were adopted. 

Devonport.—During the next financial year there will 
be an expenditure of 450,0002. upon the Implacable line- 
of-battle ship. For the Bulwark, a line-of-battle ship of 
similar type, to be laid down this month, an expenditure 
of 400,000. is also contemplated ; while the Ocean, line- 
of-battle ship, will require an expenditure of 91,000/. to 
prepare her for commissioning. 


Plymouth.—Two more lines of steamers are about to 
commence calling at Plymouth in order to land _pas- 
sengers and mails. On June 8 the British and African 
and West African Companies will inaugurate a week] 
service between the West Coast of Africa and Plymout 
homeward. The two companies carry the regular mails, 
which at present they land at Liverpool, their terminal 
ort. But it has been decided that the steamer which 
eaves Old Calabar on May 8 shall call at Plymouth to 
land passengers and the mails; and until the end of 
September there will be a weekly service of these steamers, 
The steamers of the West African Company used Ply- 
mouth as a port of call both outward and homeward as 
far back as 1855, the arrangement being discontinued 
about ten years later. The connection was resumed in 
1879, but only in the outward passage, and in 1886 
the steamers again ceased calling, except on extra- 
ordinary occasions. The Compagnie Maritime du Congo 
steamers will also call at Plymouth from the West Coast 
once every three weeks, so that for the next few months 
there will be four West African lines using Plymouth as 
a first port of call. 


The ‘‘ Tourmaline.”—The Tourmaline, cruiser, having 
been condemned as unfit for further service as an effective 
ship of war, the Lords of the Admiralty have given 
orders for her to be converted into a floating coal dépét. 
Her sister cruisers, Ruby and Gannet, which have also 
been condemned, are to be fitted out at Portsmouth and 
Devonport respectively for service as floating coal dépdts. 


The Swansea Valley.—The collieries are generally fully 
employed. The demand for tin bars is in excess of the 
current supply. The foundries are on full time. 


Bristol Association of Engineers.—At the annual general 
meeting of the Bristol Association of Engineers, on Satur- 
day, the following officers were appointed for next ses- 
sion: President, Mr. T. Morgans; vice-president, Mr. 
F. J. de Soyres ; hon. treasurer, Mr. A. P. I. Cotterell ; 
hon. secretary, Mr. N. Watts. After the transaction of 
other business a paper was read = Mr. H. C. Parkinson 
on “ Refrigerating Machinery at the Bristol Docks.” 








GreRMAN CoAL Exports.—The exports of coal from 
Germany last year were 13,989,223 tons, as compared with 
12,389,907 tons in January, 1897, showing an increase of 
1,599,316 tons last year, 

Bur.ry-IN- WHARFEDALE WATER SuppLy.—This Bill 
has passed the Commons Committee. Its object is to 
acquire a catchground of 300 acres on Burley Moor. The 
moor is common land, and a clause has been inserted in 
the Bill to meet the wishes of the Commons Preservation 
Society. The scheme provides for a reservoir holding 
154 millions of gallons, to impound Carr Beck, and also 
for the purchase of the water rights of Mrs. Crofton, the 
Lady of the Manor of Burley. The dam will be about 
400 yards long and 31 ft.in height. The Bill was grouped 
with the Horsforth Water Company’s Bill to acquire 
the same catchground, and the Horsforth District 
Council’s Bill to acquire the company’s undertaking, the 
Council strenuously objecting to take over the company’s 
Burley Moor scheme as costly and improvident. Thus 
‘the Burley scheme was opposed by the Horsforth Com- 

any, while the latter’s scheme was opposed by both the 

urley and Horsforth Councils. After hearing the evi- 
dence for the Horsforth Council and the company, the 
Committee passed the former’s Bill to acquire the 
> od undertaking; but before deciding the fate 
of the company’s Bill, called upon the Burley Council 
to submit evidence. Their engineer, Mr. Malcolm Pater- 
son, C.E., was then called, and after a long cross-exami- 
nation the Committee passed the Burley Bill without 
further evidence. The engineer’s evidence chiefly turned 
upon the needs of Burley, which is a growing residential 
district adjacent to Ilkley, the suitability of the propose: 
catchground, and the defects of the alternative scheme 
set up by the Horsforth Company,. He objected to the 
reservoir site as dangerous, owing-to the sandstone rock 
underlying it, and by gaugings had proved that the bulk 
of the dry-weather flow of the Rushy Beck escaped, 
issuing in springs below the site~ pro , and would be 
lost. € reservoir would not supply the highest houses 
in the district, and, further, the catchground was in- 
sufficient in area as a permanent source. A series of 
clauses for insertion in the Bill were submitted on behalf 
> Crofton, but the Committee rejected the whole, 

Owing only the usual sporting right clauses as offered 
iy Burley. 1t may interest our readers to know that 
— cor is part of Rombald’s Moor in Wharfedale, 

en Rhydding and the ‘Cow and Calf” rocks bein 
age half-a-mile. Mr. James Mansergh, C.E., an 
i E. J. Sileock, C.E., gave evidence on behalf of the 
beraforth Council, and Mr. H. A. Johnson, C.E., on 
half of the Horsforth Water Works Company, 





MISCELLANEA. 


Tzsts of bicycle tyres recently made by Professor R. C. 
Carpenter, of Cornell University, show that other things 
being equal, the larger the tyre the easier runs the wheel. 
A marked difference in ease of running is found between 
a 1}-in. and a 2-in. tyre. 


The traffic receipts for the week ending March 26, on 
33 of the principal lines of the United Kingdom, 
amounted to 1,631,8697., which was earned on 19,604} 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,538,406/., with 19,163? 
miles open. There was thus an increase of 93,463/. in 
the receipts, and an increase of 440? in the mileage. 


The stability of the bicycle has recently been investi- 

ted mathematically by Mr. F. J. W. Whipple, of 

rinity College, Cambridge. Amongst other matters of 
interest he has arrived at some interesting conclusions as 
to the conditions necessary to enable the machine to be 
ridden with the hands off. He finds that above a certain 
velocity the motion is unstable, whilst between this 
critical velocity and a second critical velocity a little 
lower the motion is stable. Below this latter velocity 
balance can be secured only by moving the body. In a 
a machine these two velocities proved on calculation 
to be 12.2 and 10.4 miles per hour. 


Though repeatedly warned by their engineer, the cor- 
poration of Philadelphia with, 1t must be added, the sup- 
rt of the principal papers of the city, has all along re- 
used to reform their system of water supply and ad- 
ministration. The water waste in the city is enormous, 
and has acted as an effectual bar to the adoption of 
filtration, the cost being thus rendered excessive. All 
4 san to check this waste and to purify the supply 
ave been defeated, and, as a consequence, the city has, 
during the past winter, suffered from a serious epidemic 
of typhoid fever, there being 3931 cases and 404 deaths 
between January 1 and March 18 last. 


In a recent speech at J.yallpur, Lord Curzon gave 
some interesting particulars of the irrigation works 
in the Punjaub. In this province alone there are 9500 
miles of mains and branches, exclusive of 10,500 miles of 
small distributaries. In 1868 the area irrigated was 
1,000,000 acres, and it has now risen to 5,200,000 
acres. The progress during the last decade has 
been specially noteworthy, and in particular Lord Curzon 
stated that four years ago Lyallpur itself was a barren 
uninhabited jungle, whereas it is now a flourishing town- 
ship and mart for agricultural produce. In six years 
1,000,000 acres have been brought under cultivation at an 
outlay of 1,500,000/., on which a revenue of 7 per cent. 
is now earned. The value of the crops raised in a single 
year is said to be equal to the entire capital cost of the 
works, and the population of the district is 200,000, an 
immense growth for a period of six years only. 


At the anniversary meeting of the Chemical Society, 
held on Wednesday, March 29, Professor Dewar discussed 
the means available for the measurement of excessively 
low temperatures. The platinum resistance thermometer 
was, he stated, an instrument of great delicacy, but the 
translation of its indications into absolute temperatures 
could only be effected by extrapolation. In some recent 
investigations the temperature of hydrogen boiling in 
vacuum was, according to the resistance thermometer 
used, but 1 deg. below the boiling point of the 
liquid under atmospheric pressure, whereas it should 
be 5 deg. or 6 deg. lower. Thermojunctives also 
proved unsatisfactory, and finally he had fallen back 
upon hydrogen itself, used in a gas thermometer, as an 
indicator of the temperature of its boiling point at atmo- 
spheric pressure, which was thus found to be — 252 deg. 

nt., a figure which still requires some minor corrections. 
By exhaustion the experimenter could not practically get 
more than 6 deg. lower, and at that point he was barred 
and blocked with no means of bridging over the remain- 
ing 15 deg. Even supposing that a new substance was 
discovered as volatile in comparison with hydrogen as 
hydrogen was in comparison with nitrogen, that under ex- 
haustion would only give a temperature 34 deg. above 
the zero, and it would require a second hypothetical sub- 
stance as volatile compared with the first as the first was 
compared with hydrogen to enable the experimenter to 
come near the extreme of temperature he was aiming at. 


At the monthly meeting of the Leeds Association of 
Engineers, held on Thursday evening, March 30, the 
vice-president (Mr. Joe A. Tempest) in the chair, Mr. 
C. J. Hall read a paper on “Electricity.” He had pre- 
viously mentioned in those rooms, he said, how admirably 
adapted was the single-phase high-pressure alternating 
current for distribution of arc and incandescent lamps 


| over practically unlimited areas. On its introduction it 


was at once seen how flexible such a system was, and a 
great number of central stations throughout the world 
were in rapid succession constructed on these lines. 
There was, however, one drawback to the system, in that 
motor power could not be supplied from the mains so 
efficiently or so easily as by means of continuous currents; 
but it was soon found that if the alternating currents 
were generated multiphase instead of single phase, 
every difficulty would be overcome, and it could be 
used for either light or power — along its 
mains. Mr. Hal explained the difference between 
single and multiphase, the reason why motor power 
pm. better be obtained from the latter being that 
there was no dead point in a revolution. For multiphase 
currents, it was necessary that at least three wires should 
be used to convey the different phases, but the amount of 
copper for the same amount of work done was, he said, 
less than that required for two phases. The advance in 
electrical engineering had not been so rapid in this 





country as abroad, on account of electrical patent 
rights in America and Switzerland. As an example 
of modern engineering, Mr. Hall described in detail 
the installation for the Central London Railway, the 
contract for which had been entrusted to the British 
Thomson-Houston Company. A discussion followed in 
which Messrs. J. C. Moorhouse A. Towler, W. H. Drake, 
J.C. Jefferson and others took part. Mr. Hall did not 
advise the use of electric motors of small powers, the me- 
chanical efficiency for powers under eight horse being 75 
to 80 per cent,, but rose to about 97 per cent. for higher 
powers. 


Much information, hitherto not available, as to the 
new Krupp armour is given in a report made to the 
United States Naval Bureau. First, as to the price, 
Captain O’Neil, the Chief of the Bureau, says he has 
‘* positive information from one of the principal British 
armour-making establishments which now have _ large 
domestic and foreign orders, that they are not selling it 
to anybody for less than 117/. per ton.” Next as to 
royalty, 9/. per ton is charged, although there is no 
patent, but only a trade secret as to manufacture. The 
composition is given as follows: Nickel, not less than 3.5 
per cent. ; chromium, 1.3 per cent. ; carbon, 0.2 per cent. ; 
manganese, 0.4 per cent. ; copper, 0.07 per cent. ; phos- 
phorus, 0.03 per cent. ; sulphur, 0.03 per cent. ; silicon, 
0.05 to 0.15 per cent. These, like the nickel, are maxima 
percentages. As compared with ordinary nickel steel, 
there is a difference in the nickel—3.5 against 3.25 per 
cent., and the chromium has been added only in the past 
year or two. The latter assists hardening, raising the 
limit of saturation for carbon, but oil instead of water has 
to be used for cooling to prevent cracking in the car- 
burising furnace, which is more probable than when 
there is no chromium. Instead of carburising bein 
effected by the application of a prolonged heat wit 
carbon over the surface to be hardened, the Krupp pro- 
cess provides for a hydrocarbon gas. There is no doubt 
the depth of hardening is greater and the skin tougher, 
which in adds to the cost of machining. In the 
United States there has been much discussion as to the 
fair price for the new armour, the companies seeking 
1137. 10s. per ton, as compared with 83/. for ordinary 
Harvey plates. They are willing to guarantee an in- 
crease in efficiency of 25 per cent., and the Fong they 
say, is only 25 per cent. plus the royalty. They are, it 
is said, likely to get this price, but, again, the Bureau 
are considering whether the 25 per cent. efficiency will 
enable them to make a corresponding reduction in the 
weight of armour. Their decision, it is stated, is likely 
to be in favour of retaining the present weight of armour, 
although it may be made thinner and distributed over a 
wider area. They allow that 25 per cent. of the displace- 
ment should be given up to protection, and in the ships 
now building this means 3100 tons out of 12,500 tons. 
We allow about the same. 





Ciypr Navication.—Mr. James Deas, the engineer of 
the Clyde Navigation, in his quarterly report, states 
that the quantity dredged from the harbour and river 
during the quarter was 419,430 cubic yards, compared 
with 417,751 cubic yards in the corresponding quarter of 
1897, of which 187,016 cubic yards were deposit, and 
232,414 cubic yards new material ; 413,374 cubic yards 
were lifted by dredgers, and 6056 cubic yards by floating 
digger. In addition, there were loaded by men into 
barge and punts 264 cubic yards. 





Tue Dam ON THE NiLE.—At a meeting of the American 
Society of Civil Engineers, held in New York on March 16, 
Mr. Cope Whitehouse showed, with lantern slides, the 
plans for the Assuan and Assiut dams. The view was 
put forward that the impounding reservoir would fail to 
give the anticipated results. It was held that as the 
current would checked at the point where it reached 
the still water, there would be a continuous deposit of 
silt stretching from a short distance above the dam 
southward, to the extreme limit of the pond, formed when 
the reservoir was filled to its maximum capacity. It 
was agreed that silt would be caught by the islands and 
shoals and “‘ bottom lands” be formed, with a contracted 
and deepened river bed, through which the High Nile 
would make its way, precisely as it does in the 
Egyptian valley. At the end of a brief period, say, 
twenty years, Nubia would be greatly enriched by 
this addition to the cultivable land, and it might be well 
worth the cost of the dam, but the impounding reservoir 
would share the fate of similar operations in Spain and 
elsewhere. The Assiut dam was, according to Mr. Cope 
Whitehouse, worse than useless. Its apparent need was 
due to the error, committed when the Ibralimieh take- 
off from the Nile was substituted for the eariier plan de- 
signed by the Hyksos engineers, which had worked for 3000 
years. In answer to questions, Mr. Cope Whitehouse said 
that no satisfactory reply had been given to his repeated 
inquiry, what was to be done with the water diverted 
into the Bahr Jusuf. Nor had Lord Cromer given any 
intimation, in his communication to the Foreign Office, 
of the method to be adopted for the drainage of Middle 
Egypt. The map showed that there were two places 
into which the drainage water might be conducted, 
viz., the Raiyan Basin and the Mediterranean. He had 
been unable to obtain a ——— reply to the S gra 
tion, whether the Egyptian Government intended to 
make use of his discovery. The amount of water which 
it was claimed could be stored was one-third of the 
amount required. The reservoir starts with a deficiency, 
instead of with a surplus, to meet the annually diminish- 
ing capacity due to silt. Hither, therefore, it is, in 
reality, intended to raise the dam toan adequate height 
and destroy Phil, or to use the Raiyan Basin. 
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LABOUR IN NEW ZEALAND. 

For some time past the attention of students of 
political economy, and those who are interested 
in labour problems, has been turned to New 
Zealand, for that colony has been attempting to 
solve by practical working some of those political 
questions which have been long discussed in this 
country, but which we have not yet seen our way 
to treat effectually. There is the Compulsory Con- 
ciliation Act, of which we are constantly hearing 
such contradictory reports, and which we have dis- 
cussed more than once in these columns. Two 
recent efforts in industrial legislation made in New 
Zealand are in the direction of workmen’s compen- 
sation for accident, and the limitation of apprentices. 
On the former subject the Labour Bills Committee 
of the Legislative Council have recently held an 
inquiry, and the result has been that a Bill was 
brought in. This, however, was laid by for the 
session, until the Government could bring in an 
Accident Insurance Bill to meet the suggestions 
of those who objected to an unreasonable burden 
being cast on employers. 

The inquiry referred to contains a good deal that 
is of interest to English employers of labour, and 
we will briefly notice some of the most strikin 

oints. The first witness called was Mr. Samue 

rown, of Wellington, who is the President of the 
Industrial Corporation of New Zealand, and who 
practically represented the employers. The first 
point taken up was as to the liability of an em- 

loyer to grant compensation, owing to the neg- 
ficans of the workman. In the Bill it was pro- 
vided that the employer should be exempt if the 
accident were due to the ‘‘serious and wilful 
misconduct of the worker.” This Mr. Brown and 
his colleagues would have amended by the addition 
of the words ‘‘or negligence” after ‘‘ wilful mis- 
conduct.” Accidents often happen, Mr. Brown 





says—and we think he might have used even a 
more comprehensive term than ‘‘ often ”’—through 
the negligence of the worker. He gives an in- 
stance of a man riding on the top of a load of 
goods when he ought not to do so, and, falling 
off, breaks his leg. That was ‘‘a case of gross 
negligence,” says Mr. Brown, ‘‘and his employer 
could not prevent the accident.” We have no wish 
to be hyper-critical, but in dealing with matter for 
— the meaning of words has to be con- 
sidered, otherwise the inevitable coach-and-six 
will be driven through the Act. To ride on the 
top of the goods was not a wrong of omission, but 
of commission. Mr. Brown is, however, perfectly 
right in principle. It is not desirable to make any 
one responsible for the mischance of another when 
the person injured has.not taken reasonable precau- 
tion for his own safety. Our readers will remember 
the controversy that arose on this point when our 
own Compensation Bill was under discussion. Mr. 
Brown, speaking for the Industrial Corporation, 
said: ‘* We are not taking exception to the 
broad ground that the lives or limbs of the workers 
should be charged on the industry.” This is in 
accordance with our view, expressed two years ago, 
that, if workmen run unavoidable risks, profits 
should be taxed to provide them compensation for 
accident, 

Mr. Brown advocated compulsory insurance, and 
the reasonable views put forward by him on behalf 
of his society, no doubt, influenced the course 
taken by the Legislature in this respect. As we 
have formerly pointed out, in dealing with our 
own Bill before the British Parliament, the em- 
ployer does not eventually pay the insurance, and the 
tax may more directly affect the wage-receiver than 
the wage-payer. Mr. Brown puts this very well. 
‘*T suspect,” he says, ‘‘ as time rolls on it will be 
found that the people themselves will have to pay. 
If a man employs people he may say to them, 
‘Well, your wages are 100/. a year, Iam going to 

you 98/ ;’ and no Act of Parliament can alter 
that?’ The former Act said, that ‘‘an employer 
must not deduct insurance ;” but how is it to be 
prevented, unless the Legislature lay down a hard 
and fast list of wages rates ; thus killing industry 
very much in the way it was on a fair way of being 
killed by the trades unions, until they received 
their salutary check. 

The difficulty of helping people otherwise than 
by teaching them to help themselves is well illus- 
trated by these points. Doles of bread, instead of 
improving the position of the working classes in 
times of distress, result in a reduction of wages. 
The workman finds he can live on so much less 
with free bread and acceptsthe smaller sum. Per- 
sons in Government employ are content with smaller 
pay than they might otherwise get, because there 
is a pension in view, and so it will be in regard to 
insurance against accident in spite of all Parlia- 
ments and trade unions can do. It is like the 
landlords’ property tax. Nominally the landlord 
pays it. He is forced by heavy penalty to refund 
the sum the tenant pays on this account, and he 
therefore takes care to put on just that amount 
when he fixes the rent. He wants a fair rate of 
interest on the purchase money of the property, 
and fixes the net amount he will receive accord- 
ingly. If he cannot get that minimum he will 
cease to invest in house property, and thus the 
absolutely inevitable law of supply and demand 
will ultimately prevail, whether it be in the build- 
ing of houses or the establishment of factories. 

Of course there are a large number of workpeople 
so improvident or neglectful of their responsibilities 
that they would never insure against accident of 
their own will. It is these careless persons that 
the New Zealand Bill touches more nearly. The 
employer is retained by the State to make them 
virtuous in their own despite. Whether this is a 
good thing or a bad thing we will not pretend to say. 
We fancy we would rather have quite a number 
of wicked people in the world than have all possi- 
bility of being wicked cut off by Act of Parliament 
and an infallible police. This is not because of our 
natural liking for wickedness, but because we 
cannot imagine active virtue without a choice of the 
reverse. e evil of grandmotherly government is 
not so much that it annoys, but that it saps the 
manliness of a people. We all know what becomes 
of the mother’s darling on whom the breath of heaven 
is never allowed too freely to blow. He either gets 
what Mark Twain describes as ‘‘ the consumption,” 
and dies prematurely, or else becomes the most un- 
initigited young blackguard of the district. It 
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would bea hundred times better that men should 
exercise the chastening virtue of being provident by 
strength of their own will than that the State 
should take the matter up for them ; and it is quite 
possible to conceive that it would be better for a 
class—certainly better for the State, that some 
should have their moral fibre strengthened by that 
self-restraint necessary for provision against need, 
even if others, less considerate, have to suffer the 
bitter results of improvidence. These are merely 
moral considerations, to which the practical poli- 
tician—seeking, perhaps, the suffrages of a working 
class constituency—may not think it necessary to 
attach much weight; nevertheless, they are not 
without their influence in the moulding of a people. 

Mr. Brown is of opinion that the passing of the 
Bill would increase the cost.of production. In the 
case of some industries this would not matter ; for 
instance, a plumber charges for his work according 
to its cost to him, but in a case where foreign 
competition has to be met the conditions are 
quite different. Naturally the average workman 
would prefer to run the risk of accident, with- 
out compensation, rather than lose his trade alto- 
gether, but a healthy industry ought to bear the 
tax of reasonable provision against sickness or 
accident. If it will not, it is better to let it go to 
countries better situated, and turn the energies 
of the people to more promising fields. A 
very serious question, however, arises, as it must 
in nearly all these cases of compulsory regulation 
of the terms of employment—in regard to the less 
able workmen, In this country, we are assured, 
the recent regulations have resulted in the dis- 
charge of elderly and less active men, because, 
not being so alert, they are more liable to accident; 
and we know how the enforcement of a minimum 
wage rule by the trades unions formerly drove into 
the workhouse many older hands, though they 
were still useful and capable of earning a fair 
wage for their fewer needs when their families 
had passed off their,hands. There is, however, 
the perhaps more serious case of the middle-aged 
man with a large family. The schedule of the 
Bill provides that, in case of death, the dependents 
of a worker are to be provided for at a rate 
specified —limited by the earnings—for a period of 
three years. Now, it will be evident in this case 
that an employer will run less risk with a single 
man than with one having a wife and family. 
The case was put to Mr. Seddon, the Premier of 
the Colony, by Mr. McLean, one of the Committee, 
who gave as an instance the case of a man he em- 
ployed, and who had a wife and children. 

‘*T do not want that man,” Mr. McLean said, 
‘if I am liable to have his wife and children 
thrown on my hands. Of course he must go, and 
a single man will take his place.” A little later 
Mr. Seddon said: ‘‘A married man must be 
enabled to put himself in the same position as a 
single man, otherwise you penalise every man who 
gets married.” 

‘That is my point,” replied Mr. McLean. 

‘*T would put it differently,” added the Premier, 
‘*T would give every employer who would ‘sack’ 
a married man under those circumstances six 
months.” 

‘*Six months” is rather an heroic remedy, but 
who is to judge what are the ‘circumstances ” ? 
So far as can be judged by the Bill, the task 
would fall on the Conciliation Board already estab- 
lished ; but Mr. Seddon very shortly after tells 
us in his evidence that ‘the labour organisations 
look on the Conciliaticn Board as part and parcel 
of themselves, and go to it in that spirit.” This 
is a very frank admission on Mr. Seddon’s part, 
and is not less instructive because it was evidently 
unpremeditated. It follows quite as a matter of 
course after this that a ‘‘a scheme is much more 
likely to be satisfactorily dealt with by the Con- 
ciliation Board than by the English Registrars.” 
Naturally ; more satisfactorily to Mr. Seddon and 
his supporters, the labour organisations. For our 
own part, we prefer what Mr. Seddon describes 
as the ‘hard and fast rule and a stricter mode of 
procedure of the Registrars at home” to the 
complaisance (towards the labour organisations) of 
the Board of Compulsory Conciliation in New Zea- 
land. 

The same point remains to be solved in the case 
of selection of employment. You cannot force 
one man to employ another by Act of Parliament, 
but it does seem that if an employer were to 
attempt to discharge a married man the Board of 
Conciliation, being ‘‘ part and parcel of the labour 





organisations,” would decide the ‘‘ circumstances” 
against the employer, who would thus stand a very 
good chance of getting the six months if Mr. Seddon 
had hisway. Of course, this is reducing the matter to 
an absurdity, but when we remember what fantastic 
tricks labour organisations haye played in the past 
we must be prepared for absurdities. The natural 
way out of the difficulty for manufacturers would 
be never to employ married men with families, 
and thus escape the risk of getting ‘‘six months” 
for discharging them. That, however, is another 
reductio ad absurdum ; but the whole matter serves 
to illustrate the difficulty of legislation of this sort, 
especially on an heroic scale. It does not follow, 
however, that because there are difficulties in fram- 
ing a measure it should not become law, and there 
is very much to be said in favour of a Workman’s 
Compensation Act. The charge for compensation— 
a part of wages properly considered—naturally falls 
at last on the consumer, in virtue of that law of 
adjustment which asserts itself in economic, as in 
physical, science, in spite of all Acts of Parliament 
can do. 

The other matter to which we have referred in 
our opening paragraphs, the limitation of appren- 
tices, has less to be said in its favour than 
compensation for accident. A Bill has also been 
brought in to regulate this matter, but after having 
passed the New Zealand House of Representatives, 
has failed to meet with approval in the Legislative 
Council. It is not, under these circumstances, 
necessary to deal with the subject at great length, 
although here, again, there are points of interest to 
British manufacturers. 

The principal clause in the Bill is the 17th, which 
is as follows : 


The Court of Arbitration shall have jurisdiction to 
determine and declare by award : 

As to any specified skilled handicraft, the maximum 
number of apprentices that a master may at any 
time pepe | take in employ therein, in proportion 
to the weekly average mn of journeymen em- 
ployed by him therein during the then last pre- 
ceding year. 


The Bill also seeks to limit the duration of term 
of apprenticeship, to regulate holidays, length of 
working hours, and wages paid. Stipendiary 
magistrates are also to be vested with powers 
to settle disputes between masters and appren- 
tices as to nature of employment, breach of the 
provisions of the Act or the deed, the behaviour 
of apprentices, treatment of the apprentice by his 
master, or in any other cause of dispute; and 
penalties up to 51. may be imposed. 

No doubt, in the case of young persons like 
apprentices, especially when bound to one employ- 
ment by deed, the objection to ‘‘ grandmotherly 
government,” that it is apt to enervate those it 
seeks to benefit, does not apply to anything like 
the same extent, so we may leave any consideration 
of the last-named provisions for the present. In 
regard to the limitation of apprentices, however, 
we are on different ground. In the first place, it 
should be noted that the ‘* Court of Arbitration,” 
which is to determine ‘‘the maximum number of 
apprentices a master may lawfully take’’ is the 
‘‘Court of Arbitration constituted under the 
Industrial Arbitration Act,” and we have already 
learnt on excellent authority the complexion of 
Courts of this nature. Turning, however, to the 
general aspect of the case as illustrated during a 
Government inquiry, we find Mr. Samuel Brown 
again givingevidence. Itshould be stated that Mr. 
Brown is himself a contractor, and has employed 
men for many years past in all classes of trades. 
He gives some figures that are rather difficult for 
the supporters of the Bill to get over. Accord- 
ing to the suggestions put forward the Bill 
would displace throughout New. Zealand 5000 
girls and boys. Of this number the dress- 
making, tailoring, and bootmaking trades would 
include 2200. Further, ‘‘every year 17,000 
boys and girls leave the schools of the colony, and 
who would be debarred learning any of these forty- 
five trades,” i.e., the trades scheduled. ‘‘There is 
no getting out of this. They have to be turned out 
in the streets ;” adds Mr. Brown. Another point 
is that boys are largely employed preparing work 
for men, and many of these would have to be 
discharged. ‘‘I have,” said Mr. Brown, ‘‘ seen a 
boy take three or four pieces of leather, he pulls a 
lever, and that is a heel. He then passes it on 
to the man. You cannot pay a six-foot man to 
do that... .. We work short hours and we have 


to compete with Germany with their high- 


o 





class technical education, and nine or ten hours; 
and with America with their nine or ten hours and 
modern machinery.” 

The Bill, it was stated, was brought up at the 
request of the trades and labour councils, because 
they had a number of men out of work. New 
Zealand may well look to the Mother Country for 
an example in this matter of limiting recruits to 
skilled occupations. At the present time this 
country is glutted with orders in the engineering 
trade. Works are occupied for months ahead, 
and orders are going abroad wholesale. That is 
looked on as an excellent sign by some; but 
is it as good as it appears? The reason orders 
cannot be executed is not that there is a need 
of capital in the country to provide the sinews 
of war, not that there is a lack of executive 
capacity, and not that we want room for enlarging 
works, but simply that we lack the skilled labour 
to carry out the work. It is a common cry all over 
the country that it is no good taking orders when 
there are not the men to execute them, and this is 
more particularly the case in what is largely the 
foundation trade of the engineering industry, 
the machine-tool branch. Of course it is not 
so ill for orders to go abroad in these flush 
times when we have all we want (or rather all we 
can do, for there are thousands of common 
labourers who would gladly better their positions, 
and might have done so had not artificial restrictions 
prevented them learning a trade) ; but we know 
by experience that the pendulum of commerce will 
swing back, and depression follows booming times. 
Then our industrial rivals, now being established, 
will remain, and then, largely on account of the 
more modest scale of their expectations, they will 
be at an advantage in competition over our older 
established industry. The limitation of automatic 
machinery is also intimately bound up with this 
question of limitation of skilled labour, but it would 
lead us too far afield to enter into that here. 

A member of the Committee made a suggestion 
which will sound strange at any rate to English 
ears, even as coming from a country of economic 
experiment. Mr. Brown was showing how difti- 
cult it would be to find employment for young 
persons—the boot trade being under consideration 
—when an honourable member suggested ‘‘ You can 
put your boys and girls in Government offices.” 
The incident is worth mentioning as illustrating the 
tendency of some persons to look on “the Govern- 
ment” as a sort of bountiful mother with unfailing 
source Gf nutriment for all in need. It is a curious 
speculation how the work of Government offices 
would be performed by a yearly addition of 17,000 
boys and girls diverted from the boot and tailoring 
trades. 

The Bill provides that ‘‘no young person, (i.¢., 
boy or girl between fourteen and twenty)shall be em- 
ployed in any skilled handicraft unless he is appren- 
ticed therein by deed under this Act.” The question 
whether the apprenticeship system (which the Bill 
would make compulsory) is or is not desirable as a 
means of teaching young persons a trade is beyond 
the scope of this inquiry. There are good authori- 
ties who condemn the system of legally-bound 
apprentices unreservedly. But what is aimed at 
by the labour organisations is not the limitation 
of apprentices so much as the limitation of the 
numbers of persons learning a trade, in order that 
wages may not be brought down by competition. So 
well has this been effected in one instance, that out 
of about 700 carpenters in Wellington there was nota 
single apprentice. It is evident legislation is not 
needed to check recruits here. The difficulty of 
apportioning the number of learners of a trade to 
the journeymen, owing to fluctuation in the latter, 
appears to be even greater in the colonies than 
at home. Apprentices must be kept on whether 
work is plentiful or scarce, but it is evident that an 
employer cannot support a shopful of men for whom 
there is no occupation. It is not certain what view 
the Court of Arbitration would take in the case of 
a temporary heavy discharge of men, but there is 
evidence here of the difficulty of limitation, even 
if it were justified on other grounds. = 

We cannot, however, see that it is justified on 
other grounds, if the interests of the community, 
rather than the interests of a class, are to be con- 
sidered. No doubt it is, in the abstract, undesir- 
able that there should be more carpenters, OF 
mechanics, or bootmakers, than there is work for 
them todo ; but that is an evil that cures itself by 
the surplus of workmen finding occupation in other 
fields of labour. Of course, if there were not 
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other fields of labour it would be a bad thing in any 
case whether the surplus had learnt a trade or not. 
But though it is undesirable a man should have 
spent time learning a trade he cannot follow, it 
is far more undesirable that there should be too 
few craftsmen for work that might be found in any 
particular trade, for that is an evil that it takes a 
considerable time to cure. When we say ‘‘an 
evil,” we mean an evil to the community, for the 
craftsmen of that one trade acquire an unfair advan- 
tage. Supposing, however, each trade follows the 
same policy with equal success, the net result will 
be by no means satisfactory, even for the work- 
men; for if the carpenter gets higher wages he has 
to pay more for his food and clothing and so on 
throughout the cycle of supply, and therefore 
the high wage is a delusive benefit. There is 
also a delusion as to the total volume of work 
demanded. If the tailors are getting unduly 
high wages, other classes will make their clothes 
last longer, or will even do without a certain 
class of garments. It will be said by the 
Tailors’ Union, ‘‘There are plenty of men to do 
all the work there is to be done, and we do 
not want the trade overcrowded.” If, however, 
rates were cheapened, demand would increase, and 
occupation would be found for others, to the benefit 
of the community at large. An artificially narrowed 
circle of workmen means necessarily a dwindling 
trade. With competition from all quarters of the 
world, no country can afford to injure its industry 
in this way by restrictive legislation. 

There are, of course, the evils of sweating. That 
is the other side of the picture, but one by no 
means tobe ignored. It would, however, be foolish 
to cure one deformity by an operation that would 
set up another of greater magnitude, and if an 
industry with sweating is a bad thing, it is better 
than no industry at all. If human foresight could 
devise, and human ingenuity could enforce, a law 
which would provide for an equitable division of 
profits between all assisting in their earning, each, 
according to his deserts, no doubt, a long step 
would be taken towards Utopia; but up to the 
present nothing practical in this direction has been 
even shadowed forth ; and the limitation of recruitsto 
a trade seems to us a step in the opposite direction. 





INDIA-RUBBER CARRIAGE TYRES. 

Ir cannot be said that the progress in public 
favour of the rubber carriage tyre has been exactly 
commensurate with the high expectations of those 
more directly interested, either from the point of 
view of patentee or from that of the rubber manu- 
facturer. Somehow or other, compared with the 
general welcome afforded to the pneumatic bicycle 
tyre, the carriage tyre has been received somewhat 
coldly, and there has been no great rush to test its 
substantive merits. In the way of conjecture as to 
the cause of this lukewarmness, one can hardly be 
far wide of the mark in attributing it chiefly to the 
comparatively large first cost, coupled with the fact 
that rubber goods are anything but everlasting, 
and especially in cases where friction come into 
play require constant renewal. So much generally 
for the past. Signs, however, are not wanting at 
the present time to indicate that this class of busi- 
ness is likely to become more profitable to the 
' rubber manufacturer as the feeling of distrust, or 
rather the negative state of apathy which has 
characterised the public mind, is now being re- 
placed by a feeling which recognises the merits 
and advantages of the rubber tyre with regard to 
material comfort. With regard to this it is note- 
worthy that the use of these tyres has now for some 
time been very general in certain towns, while the 
reverse has been the case in others, a fact which is 
explainable by the different conditions prevailing 
with respect to the cab business in various large 
towns, 

_To emphasise this by an illustration. In the 
city of Glasgow there is hardly a hansom in the 
street without these rubber tyres, whereas in Man- 
chester it is the exception to meet with them, 
and it may well be asked why this should be. Well, 
the explanation must be sought for in the varying 
ocal conditions of business. In Glasgow there are 
humerous small proprietors owning four, three, or 
perhaps only one vehicle; and since the public in 
that city has found out the comfort which accrues 
from the use of the rubber tyres, there is a general 
demand for cabs so fitted ; in fact, so much is this 
the case that a cabman who is not thus up to date 
securing the patronage of 


has very little chance of 





the citizens. Thus in Glasgow, and Edinburgh 
also, we may add, the stress of competition has 
been a great factor in extending the employment 
of these tyres almost to universality. Now, in the 
bulk of English towns the conditions are different, 
the cabs, being, as a rule, the property of large 
proprietors who view the outlay on rubber tyres 
with painful concern ; and of course it is easy to 
see that when business is in comparatively few 
hands some sort of arrangement can pretty easily 
be arrived at as to whether such and such an im- 
provement of public benefit is, or is not to be 
generally adopted. We do not say that this is the 
case in our towns, but at any rate it is a plausible 
conjecture. 

It must not be taken that the Scotch cabmen are 
losers by their alacrity in responding to the public 
demand, for from all accounts they find that rubber 
tyres come out cheaper than metal in the long run, 
not only because there is a saving in expense and 
time in repairs to the tyres, but also the general 
expenditure on the vehicle is lessened owing to the 
diminished jolting. This, of course, may not be 
more than the expression of individual opinion, 
but at the same time there seems every reason 
to suppose that it represents the real facts of 
the case. If this is so, then those cab proprietors 
who fail to follow in the wake of Glasgow are not 
only ignoring legitimate claims of their clientéle, 
but are also acting in a manner opposed to their 
own interests, as the conditions relating to wear 
and tear of vehicles must surely approximate in 
all large towns. 

To enter somewhat into details, these tyres 
certainly have but a comparatively short life, 
eight months being, perhaps, a fair average 
duration to take, after which time they gravi- 
tate by various channels back to the rubber 
works. Here they are only of small value and 
are ground up by rollers into what is known as 
crumb rubber, a product which, owing to its in- 
solubility in the ordinary solvents of unvulcanised 
rubber, can only be used more or less as an adul- 
terant in certain common classes of goods. Of 
the old tyre, which thus finds a new and more 
humble application, only really a small portion is 
decayed and spoilt ; that is, only that part which 
projects above the sheltering gis of the metal rim 
of the wheel meets with any abrasion by, or has 
to run the gauntlet of, other destructive influences. 
Under the present mode of manufacture, this seems 
to be unavoidable, but it would certainly seem to 
be desirable if only in the interests of economy 
that the portion of rubber which does not do any 
hard work should be reduced to a lower limit than 
is at present the case. 

It is not our purpose at present to discuss 
the merits of this or that tyre, or to com- 
ment upon the method of manufacture adopted 
by any particular rubber works, but it will 
not be out of place to enlarge upon one or 
two points connected with the raw material. So 
far the rubber used has been of the best quality, 
which, it goes without saying, is the most expensive, 
but as the trade increases and gets into the hands 
of a larger number of rubber firms the inevitable 
consequence will be the reduction of quality—fol- 
lowing the demand for a cheaper article. We are 
far from suggesting that this will take place all 
along the line, because those large firms who have 
already made a name for themselves in this busi- 
ness will probably continue to keep up their prices 
and thus safeguard their reputations. Butinferior 
goods will assuredly sooner or latter find their way 
on to the market whether from home or foreign 
sources. In fact, there is hardly need to be pro- 
phetic, for to judge by the price paid for some 
tyres by a cabman who recently gave evidence in a 
legal case it would seem that the low-class article 
has already made its appearance. 

Of course, in the case of some complaints of 
this sort in regard to the lasting power of 
these tyres, the fault may be attributable to the 
way in which the manufacture has been carried 
out and not to the intrinsic demerits of the rubber ; 
but the price at which the goods are sold is a 
criterion which will seldom deceive. Asa certain 
warranty is usually given with these tyres, it can 
easily prove a serious thing for the manufacturer if 
they prove defective, and he has them thrown back 
on his hands to be utilised in the way already men- 
tioned. Such a contingency must, therefore, be 
ever present in the mind of the maker of 
inferior goods, and one would think that it 
would have a powerful influence in determin- 


ing the course of action which he adopts. This, 
of course, has reference to a genuine trade in 
second - quality articles at low prices; with any 
attempt, should such be made, to palm off second- 
quality rubber as the best, we are naturally quite 
out of sympathy, and such a proceeding merits the 
reprisals which must inevitably ensue. 

This question of the quality of the rubber is of the 
first importance in the case of those small companies 
who own a particular patent, and who sell the tyres 
made thereby, but who do not manufacture them. 
This part of the business is given generally by con- 
tract to some one or other of the rubber firms. Now, 
when complaints arise from unsatisfactory goods, 
it comes hard on the selling company, because 
unless they can get the rubber manufacturer to re- 
cognise his responsibility, they stand to suffer not 
only monetary loss, but also the patent suffers de- 
preciation in the eyes of the public. We write 
this not hypothetically, but from knowledge of 
circumstances which have actually taken place, 
there being no doubt that the tyres as sent out by 
the rubber manufacturer were not of uniform make 
nor up to the standard on which the original con- 
tract was made. In cases of this sort it is not at 
all easy for the middleman to look closely after his 
own interests, or to detect the slight evidences 
which foretoken ultimate decay. Such evidences 
only become acute or prominent after the goods 
have gone into circulation. It may here be asked, 
Is there not some simple and easily applied test by 
which latent defects could be brought to light in 
time? Mechanical tests certainly are regu- 
larly applied in the cases of railway buffers and 
elastic thread, and it should not be beyond the 
range of human inventiveness to devise something 
of the sort for testing tyres. Chemical analysis is 
insufficient, moreover, it entails cutting into the 
rubber, which can hardly be permitted. Further, 
even if one tyre out of a delivery was sacrificed for 
this purpose, it would yield no certain evidence as 
to the nature of the bulk. Some mechanical test, 
showing the effects of elongation or compression 
would assuredly prove of greater utility than would 
any chemical analysis or any application of the dry 
heat test, which has come so much into favour in 
testing rubber goods, but which, unless in really 
expert hands, can easily give rise to false deductions. 

Apropos of chemical analysis, it is rather in- 
teresting to learn from a foreign source that a 
German manufacturer has declared it to be useless. 
This seems, however, rather a strong way of puttin 
it, even though the particular chemists who attack 
the heterogeneous mixture furnished them by this 
manufacturer failed to correctly diagnose the con- 
tents. Ofcourse, considering the variety of sub- 
stances which enter into modern rubber goods, and 
seeing that novelties are constantly being added to 
the list of these additions, this sort of analysis 
must always present difficulties and be in the 
majority of cases only approximate. To condemn 
it altogether is to act in too arbitrary a manner, and 
certainly would not tend to the advancement of the 
manufacturing interests. As regards the components, 
other than rubber, from which the tyres are made, it 
may be said that certain mineral bodies are added in 
order to bring about the particular effect aimed at, 
viz., a tough rubber. The nature and quantity of 
such additions as used by different manufacturers 
come somewhat under the category of trade secrets, 
and in opposition to the newspaper policy of to-day 
which may be expressed in the sentence ‘‘ an eye at 
every keyhole,” we shall not enter into the details of 
the rubber-mixing room, even did our readers show 
any Fg ge a avidity for the information which 
could be gleaned from this source. We have said 
that the rubber carriage tyre is likely at no distant 
date to become prin ab adopted, and it will be 
especially prominent in the case of the motor car, 
which seems now to be making progress in public 
estimation. The prospects, therefore, of rubber 
manufacturers are right in this department, if the 
gleam of sunshine is not eclipsed by a serious rise 
in the price of raw rubber, an eventuality which is 
foretold. In that case the demand for the tyre 
would in all probability suffer a decided if only 
temporary eclipse. 





RAILWAY CONNECTION BETWEEN 
BURMA AND CHINA, 
As we have more than once pointed out, the 
engineer is destined to play a very important part 
in the solution of the problems in the Far Kast 





which at the present time are receiving so much 
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attention from statesmen, manufacturers, and mer- 
chants. The construction of railways especially 
will change the aspect of many of the existing 

roblems, and start many new ones. It cannot 
= doubted that the near completion of the Trans- 
Siberian Railway has caused a rapid development 
of the plans of Russia, and in conjunction with the 
events which followed the termination of the war 
between Japan and China, has led to the scramble 
among the European Powers for spheres of influ- 
ence and concessions in China. We have frequently 
expressed opinions similar to those by Dr. John 
Nisbet, in a paper which he recently read before 
the Society of Arts, namely, that when considered 
as to ultimate effects, there is probably no question 
of foreign policy which at present touches the com- 
mercial interests of Great Britain more closely than 
the series of problems gradually solving themselves 
in China. Whether the Chinese Empire continues 
to remain more or less consolidated, even though 
honeycombed by ‘‘ spheres of influence,” or whether 
it be ultimately partitioned into territories actually 
under the dominion of Russia, Germany, France, 
Japan, and Great Britain, there can be no doubt 
that British interests in China at present bulk 
largest in every way. We must, of course, leave 
to the politicians the discussion of the purely 
political aspects of the problems, and for the most 
part confine ourselves to the engineering aspect. 
At the same time it must be evident that it is im- 
possible to wholly separate these two ways of look- 
ing at the problems as they act and react on each 
other, and the politician must keep himself in- 
formed regarding the work of the engineer, while 
the engineer must watch carefully the doings of the 
politician, or he may to a large extent find his work 
of no avail. 

The object of Dr. Nisbet’s paper was to deal 
more particularly with the proposal to extend the 
railway now under construction from Mandalay to 
the Salween River, so as to push it on’further east- 
wards to tap the trade of Yunnan—presuming that 
there is any trade worth tapping—and, perhaps, 
even to reach an objective point on the Yangtse- 
Kiang, whence steam communication to and from 
Shanghai may ultimately be possible. In that 
connection it is not necessary to consider the pre- 
sent political position in the Far East of any other 
rival European power except France in connection 
with this special phase of the China question. 
The discussion of this subject is of great interest 
from an engineering point of view on account of 
the physical difficulties to be overcome, and the 
project involves very important commercial and 
political issues, all of which should be very carefully 
studied. 

Of course the first duty of those who take part in 
the discussion is to obtain correct information on 
all the points which are necessary to enable correct 
opinions to be formed as to the commercial import- 
ance of the proposed railway and of the difficulties 
to be overcome in its construction. Dr. Nisbet 
evidently has doubts on the commercial side of the 
subject, or, in speaking of the trade of Yunnan, he 
would not have used the term ‘‘ presuming that 
there is any trade worth tapping,” and his doubts 
are confirmed by the recent report of Mr. J. W. 
Jamieson, the acting British Consul at Isumav, on the 
trade of Yunnan. Mr. Jamieson says that ‘‘ to judge 
by some recent public utterances, and the general 
tone of articles written on the subject of Yunnan, it 
would appear that this province is still considered 
to be a very important factor in the commercial de- 
velopment of China. One hears a great deal about 
its actual and potential trade, and its vast mineral 
resources ; and innumerable impossible schemes 
are from time to time propounded for the construc- 
tion of railways, which shall open up the coun- 
try, including the large and fertile valley of the 
Yunnan, on whatever map that river may be laid 
down, and connect British and French Indo-China 
with Isuchnan.” According to Mr. Jamieson, it is 
difficult to understand on what grounds such san- 
guine hopes of Yunnans future prosperity are 
based, when it is seen that little support has 
been given to such illusory ideas by competent 
observers, conversant with actual facts. He 
is prepared to admit that the mineral wealth of 
Yunnan is great, but the difficulties in the way of 
working the same are so formidable that they are 
certain to deter all, who wish for some return on 
their outlay, from investing capital in mining en- 
terprises, at least in the southern and western 
sections of the province. Apart from minerals, the 


province possesses few other resources, and the 





inhabitants are unenterprising and lazy to a de- 
gree. So long as they can grow enough rice to 
feed themselves, and procure enough cotton where- 
with to make the few articles of clothing necessary 
for the equable climate, they are content. Mer- 
chants, in the proper sense of the word, do not 
exist ; the entire trade is in the hands of pedlars. 
Some traverse the country on foot, while others of 
a higher grade possess a limited amount of capital 
in the shape of teams of packanimals. Altogether 
the picture which Mr. Jamieson draws of the 
future of Yunnan is not very encouraging to in- 
vestors whose only object is a good return on 
their money. As to the practicability of building 
railways, he quotes the following remarks of Mr. 
Baker: ‘‘I do not mean that it would be abso- 
lutely impossible to construct a railway. A high 
authority has informed me that if shareholders will 
provide the money they will always find an engi- 
neer to spend it. By piercing half-a-dozen Mount 
Cenis tunnels and erecting a few Menai bridges 
the road from Burma to Yunnan-fu could doubt- 
less be much improved.” Unless, therefore, it is 
intended to push the line beyond Yunnan, and 
connect it with the other main lines which are to be 
constructed in China, there does not seem much 
t2mptation meantime for railway enterprise. 

British diplomatists, however, evidently antici- 
pated the possibility of greater development, for 
in the course of their negotiations last year they 
not only obtained from China the indirect and 
informal guarantee against cession of any portion 
of the Yangtse Valley to any foreign Power, but 
also the right to construct a railway from the 
Burmese frontier to that valley and the privilege 
of posting Consuls and allowing British subjects 
to establish themselves and to trade at all im- 
portant points further west. The proposal to con- 
struct a railway from Burma to Western China 
has been before the public for a considerable time. 
The first definite schemes were formulated by Mr. 
Colquhoun after his journey ‘‘ Across Chryse,” 
from Canton to Bhamo in 1882, and by Mr. 
Hallett in 1884, on his completing a personal 
reconnaissance. Mr. Hallett advocated the con- 
struction of a railway starting from Moulmein, the 
seaport at the mouth of the Salween River in the 
Tenasserim province of Lower Burma, and _pro- 
ceeding by way of Zimmeé (Chieng Mai) in Siam, 
northwards up the Mekong Valley to Szumao, in 
Yunnan, and possibly capable of extension to 
Talifu. Apart from any financial questions, the 
political circumstances of Burma, Siam, and Ton- 
quin have altered so vastly in the meantime that 
such a project can never be again seriously men- 
tioned. A much less ambitious proposal is one for 
a line from Moulmein, down the Meinam Valley 
to Bangkok, the capital of Siam, which would bring 
important advantages to both countries. 

We must refer to Dr. Nisbet’s paper for an 
interesting account of the railway system of Burma, 
and the arguments for and against the various 
proposals which have been made. He quotes with 
approval the words of the late Viceroy of India, 
expressed in Durbar at Rangoon on December 8, 
1898. Speaking of the railway system in Burma, 
his lordship said: ‘‘It is already a great system, 
and it is capable of great development, and I say so 
after travelling over pretty nearly the whole of the 
900 miles of which it consists, and proceeding as 
far as it could for the present take me in the direc- 
tion of what I must conceive must be at least two 
ultimate objects of its ambition, namely, connect- 
ing links with Assam on the one side and China on 
the other. I must not be understood to mean that 
the realisation of these hopes is near at hand. On the 
contrary, though I have no doubts in my own mind 
that the railways of Burma are destined some day 
to join hands with those of India and tap the 
adjacent provinces of the Chinese Empire—and 
perhaps I should add, form a connection with the 
friendly kingdom of Siam—still a good deal of 
this work lies outside the special sphere of the 
Government of India, and so far as we are con- 
cerned for the present, there are, in my judgment, 
more urgent calls upon us, from within the pro- 
vince itself.” While admitting that there are great 
engineering difficulties in extending the Burmese 
line beyond the Kinlon ferry, Dr. Nisbet objects 
to Mr. Baker’s remarks on the subject, because, 
in the first place, they do not apply to the 
route now accepted as probably the most fea- 
sible ; and, second, because flippant exaggeration 
is not the proper manner in which a question of 
such importance should be approached from an 





official point of view. Great engineering difti- 
culties undoubtedly exist; but they must be 
examined in the true critical and practical spirit, 
neither deliberately under-estimating nor unduly 
magnifying them. After examining the main 
features in the route, Dr. Nisbet has no doubt 
that railway construction into the heart of Yunnan 
will be abnormally expensive, and that the cost of 
working over high gradients will be unusually 
heavy in the absence of natural supplies of good 
fuel near the eastern end of the line. 

The conclusion at which Dr. Nisbet arrived was 
that, unless it can be shown that railway construc- 
tion, extending far beyond the Salween, will be 
less unduly expensive than has hitherto been sur- 
mised, and can offer the prospect of better returns 
than are anticipated by those most competent to 
form an opinion on the subject ; then the reasons 
for advocating the immediate further develop. 
ment of the railway net throughout Burma, 
and for connecting it with Assam, seem much 
stronger than those for extending the line east- 
wards into China. If the project were really so 
promising as some would have us believe, more 
pressure would have been brought to bear on the 
Government by the merchants and others most 
directly concerned. They, however, seem to prefer 
that the inland communications of Burma by road 
and rail should be improved, and that private 
capital should be encouraged to flow into Burma 
for the rapid development of the province, rather 
than that the British or Indian Government should 
commit themselves in the immediate future to 
guarantees for extensive railway works, extending 
across the mountainous tracts of Yunnan. By all 
means let our position there be strengthened both 
politically and commercially ; but this need not 
involve the construction of railways prematurely. 
These conclusions were supported generally in 
the discussion which followed the reading of 
Dr. Nisbet’s paper, by the Chairman, Sir 
Alexander Mackenzie, K.C.S.I., a former Chief 
Commissioner of Burma, and we may assume 
that they represent the best - informed official 
opinion on the subject of railway connection be- 
tween Burma and China. That being so, while 
keeping that connection in view as something 
which may be attained in the future, we may put 
it aside meantime, as not being within the range of 
practical politics. Sir Alexander Mackenzie said 
‘the believed that trade ought to follow its natural 
lines, and the natural line of trade from that por- 
tion of China was eastward by the Yangtze River. 
You might make railways by the expenditure of 
millions, but they would not draw the trade of that 
river down to Burma, nor did he believe the trade 
and produce of the country was such as could bear 
the charges of railway conveyance from Yunnan to 
Rangoon. In any case, if that railway were made 
at all, it must be done at the cost of those enthusiasts 
who advocated it, and of those who believed in 
them, and not at the expense of the Government 
of India.” The consideration of these opinions 
may have the effect of modifying the plans 
which are being made for railway development in 
China. 








REFUSE DESTRUCTION. 

THERE are very few subjects more worthy of the 
attention of sanitary engineers than is the problem 
of refuse destruction. The amount of zymotic 
disease that springs from the infection of garbage 
must, at any rate, be considerable, and the nuisance 
that is caused in large towns, or on the out- 
skirts of large towns, is often a serious matter to 
residents. It is not only the domestic refuse of 
the ordinary dwelling-house, but shop refuse also, 
the destruction of which is a problem of ever- 
increasing difficulty. Fishmongers, butchers, and 
greengrocers find considerable difficulty in dis- 
posing of the offal their businesses create, so that 
it is often allowed to accumulate until it be- 
comes a positive source of danger. The various 
officials of the local governments ought, of course, 
to see that this state of things is not allowed to 
exist, but unfortunately. officials of local bodies 
too often carry out their duties in a very per- 
functory manner. At the present time we know 
of a road of highly respectable suburban residences 
that is being rendered uninhabitable by the pro- 
cession of carts bearing shop and market refuse 
to a dumping ground near the Thames ; the inha- 
bitants finding it quite impossible to move the 
local authorities to stop the nuisance. The number 
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of pieces of waste ground around London that are 
being converted into eligible building sites by having 
town refuse deposited on them is a little alarming. 
There is one large area on the Middlesex bank of 
the Thames above Barnes Railway Bridge—it is 
the last part of the course of the University boat- 
race—Wwhere what were, a few years ago, pleasant 
osier beds, which have been converted into heaps 
of putrefying town refuse, and where one can hardly 
doubt, houses will some day be built. 

The remedy for these evils the engineer has, dur- 
ing the last few years, put within reach of local 
boards by the introduction of efficient refuse de- 
structors. Unhappily local boards are generally 
ignorant and slow to move, or we should have seen 
a refuse destructor as much a matter of course as a 
system of drainage. ; 

We are glad to see that Lord Kelvin and Pro- 
fessor Barr have taken this matter in hand and 
have just issued an interesting report on the 
subject of refuse destruction in connection with 
the Horsfall furnace. It is one of the many 
types of destructor already illustrated and de- 
scribed in ENGINEERING ; and the report confirms 
in many respects that which we have previously 
stated from the results of our own enquiries. The 
authors state that they have made observations on 
the Horsfall destructors erected at Edinburgh, 
Bradford, and Oldham,* carrying out a careful 
test of 24 hours’ continuous working of the last- 
named plant. As a general result they say that 
they ‘‘ are convinced that the system is a thoroughly 
good one, and that it embodies features which would 
lead us to expect unusually satisfactory results.” 

The authors lay special stress on the mainten- 
ance of a high furnace temperature as_ being 
“a feature of great importance alike from the 
point of view of the complete destruction of all 
noxious matter, and for rendering feasible the eco- 
nomic utilisation of the heat produced.” None of 
the three plants mentioned were, however, put 
down with a view to the complete utilisation of the 
heat produced, but the authors recommend to local 
authorities the careful consideration of the economic 
aspect of the problem. They consider that with 
such town refuse as that treated at Oldham it 
should be easy to obtain a steam product equivalent 
to the evaporation of 14 1b. of water from and at 
212 deg. Fahr. per lb. of unscreened refuse 
treated. This is better than the ‘‘ pound of muck 
burnt for a pound of water evaporated ” which 
Professor Kennedy laid down as a probable stan- 
dard, but Lord Kelvin and Professer Barr go 
further, and say that ‘“‘in a plant designed to 
utilise the heat to the fullest extent, an evapora- 
tion of 1} lb. of water per pound, or even more, 
could be reached; and that without in any way 
affecting the perfection of the process from a sani- 
tary point of view.” 

In view of our former notices of this type of 

destructor, it is not necessary we should follow 
the report in the detailed description of the 
arrangement of the furnace; but it will be useful 
if we give some of the leading particulars as 
bearing on the views expressed by the authors. 
The charging hole is situated at the back of 
the furnace and is formed in the top or roof, 
while the flue for carrying off the gaseous products 
. 18 situated over the dead plate in front of the 
furnace. In this way the green refuse is placed at 
the back of the grate and at the end furthest from 
the flue. The noxious gases, after they are dis- 
tilled by the heat, have thus to pass over the 
glowing fire made by the drier refuse. In this way 
they are brought to the temperature needed for 
combustion and are consumed. 
_ A forced-draught system, consisting of steam 
jets, is used in this furnace, and is considered an 
important feature by the authors of the report. 
There have been so many fallacies promulyated on 
the subject of ‘‘ burning steam” in boiler furnaces 
that it will be useful to quote what two such emi- 
nent authorities as Lord Kelvin and Professor 
Barr thus say on the question : 


F A second important feature is the use of steam jets to pro- 
9d the forced draught. 'The steam so used is condensed 
contact with the cold air which it injects, and the water 
thus produced is re-evaporated in contact with the furnace 
ie” keeping down their temperature. In this way the 
© of the furnace bars is greatly increased. A more im- 
portant function is, however, fulfilled by the steam. In 
coming into contact with the incandescent fuel it is de- 
composed, the hydrogen being freed while the oxygen 








* The Bradford destructor was illustrated on page 200 


combines with the carbon in the fuel to form carbon mon- 
oxide. This decomposition of the water is effected by 
heat abstracted from the lower of the fire where it 
can be of com tively small value for the cremation of 
distillate. e ‘‘ water gas” (hydrogen and carbon mon- 
oxide) passes upward to be burned by the excess air 
which it meets with over the fire, thus moving to increase 
the temperature which would otherwise exist at the meet- 
ing of the products of combustion with the gases distilled 
from the raw material. 


This explanation of the process of combustion 
when using the steam jet under the grate bars is 
interesting, not only as applied to destructor fur- 
naces, but also to boiler furnaces. The value of 
the radiant heat of the furnace is well recognised, 
not only as increasing the efficiency of heating sur- 
face exposed to it, but also for keeping the gases 
above the fire at the high temperature needed for 
combustion. Mr. Yarrow has stated that in a 
water-tube boiler having tubes 1) in. in diameter 
and 6 ft. long, steam for 1 horse-power is gene- 
rated per tube ; and he has good reason to believe 
that the tubes nearest the fire, which are exposed 
to radiation as well as to the heated gases, develop 
at least 3 horse-power. If this be so there is very 
good reason, indeed, for trying to keep the top of 
the fire in a glowing state, not only in destructors 
but also in steam boilers. Of course, with forced- 
draught boilers, such as those to which Mr. Yarrow 
refers, the fire is nearly always glowing. 

To return, however, to Lord Kelvin and Pro- 
fessor Barr’s report, reference is next made to the 
advantages of hot brickwork in the flues through 
which gases pass. It is stated that, ‘‘in watching 
through the open clinkering door of a cell, the 
operation of raking forward a charge on the grate 
bars, dense smoke, as might be expected, was 
observed ; but on looking through a sight-hole at 
the end of the main flue, no trace of such smoke 
could be seen.” The absence of any hydrocarbons 
from the products of combustion, as shown by 
analysis of the gases, is a further indication of the 
completeness of destruction of all organic matter 
in the plans tested. The latter point, considered 
in conjunction with the absence of dust—a 
feature later referred to in the report—-is the chief 
virtue in a destructor; which should not be the 
means of distributing a nuisance which it pretends to 
destroy. Unhappily in some early forms of refuse 
destructors the ill-effects from fumes and dust 
emitted from chimneys were so great that the 
system of burning rubbish—healthful when pro- 
perly carried out—got into bad repute, and though 
efforts were made to disguise the result by very 
high chimney stalks, the evil was only spread 
abroad, and was always traced home to its 
true source. A partial remedy for an offence that 
ought never to have been called into existence was 
sought in the application of ‘‘fume cremators.” 
This expedient may be even far from success- 
ful, as was proved in the case of the destructors 
originally in use in Edinburgh, and which were 
pulled down to be replaced by the present Horsfall 
destructors. At the best the fume cremator is 
costly, as it consumes good coke or coal, and its 
presence is evidence that the proper calorific effect 
of the refuse is not being obtained, and this is a 
valuable asset, as is shown by the experiments 
made by Lord Kelvin and Professor Barr on the 
Horsfall destructor given in the report. The 
authors refer to the value of the moderate blast 
pressure in this destructor, a condition not always 
easy to secure at the same time that perfect com- 
bustion is obtained, and reference is also made 
to the value of the cast-iron air boxes at the sides 
of the furnace through which the blast is taken, 
thus heating it and assisting combustion. These 
boxes were described in our former notice, and as 
the report states, lead to a long life of the furnace 
and ease in clinkering. The cost of labour in 
stoking and clinkering at Bradford is 6d. per ton 
of refuse treated. At Oldham wages are higher 
and it is 9d. per ton. In a trial of 24 hours’ dura- 
tion the evaporation of water from and at 212 deg. 
Fahr. was equal to 1.33 lb. per pound of refuse 
burnt, with an average draught in the ashpit 
equal to fin. on the water-gauge. When, how- 
ever, the draught was raised to 1# in., the evapora- 
tion fell off to 0.88 lb. of water per pound of muck. 
The temperature of the feed water was 57 deg. 
Fahr. The proportion of clinker and ashes was 
32.9 per cent. An economiser was used, and the 
temperature of the gases before passing through 
it was 700 deg., and after 555 deg. Fahr. 

We quote the concluding paragraph of the 





of vol, Ixvi. and Oldham plant on page 122 of vol, Ixiii, 





authors, commending it to the attention of local 


boards and parochial authorities in order that 
they may learn that refuse destructors can now 
be constructed which will do their work without 
causing nuisance to the surrounding neighbour- 
hood, and, moreover, may leave an appreciable re- 
serve of heat in hand to be used in steam raising. 
Of course, there are other reliable forms of destruc- 
tor besides that which is the subject of the report, 
as the readers of our pages are well aware, but as 
the Horsfall type is alone dealt with by Lord Kelvin 
and Professor Barr, we have not gone beyond that. 

The following is the concluding paragraph re- 
ferred to: 

We are convinced that properly constructed plants, 
suck as those inspected at Edinburgh, Bradford, and Old- 
ham, cause no inconvenience whatever. The absence of 
smoke is such as is attained in exceedingly few, if 
in any, power plants using coal as fuel; while the 
complete destruction of organic matter is secured by the 
provisions above described. Destructors of the Horsfall 
type may be located in =p districts without danger 
to health or comfort. The expense of cartage may thus 
be redu to a minimum; and, further, the incon- 
venience which must arise if all the refuse from a large 
district be taken along one thoroughfare to a destructor 
in the outskirts may be avoided. 

In regard to what is said in a former part of this 
article, respecting the destruction of the refuse of 
greengrocers and fishmongers’ shops or of markets, 
we may state that a few days previously to our 
last visit to the Oldham destructors the whole body 
of a horse had been destroyed without offence. It 
is also possible to consume in a destructor working 
at a very high temperature, large quantites of paper 
without permitting the escape of any half-burned- 
ash. This is a very severe test, but it can be accom- 
plished. Of course, it is well known that in some 
towns sewage sludge is being burned without any 
nuisance. 








FIRE PROTECTION IN EUROPE. 
No. XXII. 
By Epwin O. Sacus, Architect. 
Fire Prevention—SE.F-Survey—(continued). 


THE TextTILE MANUFACTURER. 

No individual class of building has, perhaps, 
been the subject of so much discussion from the 
fire protective point of view as the cotton mill, 
and with it other textile manufactories. As already 
indicated, I will deal with the cotton mill and its 
construction separately on another occasion, for it 
would be far beyond the scope of this article even 
to touch on all the various points that have been 
under consideration, and speaking generally, the 
arguments and theories put forward are of sucha 
detailed character that their enumeration would 
be out of place at this stage, where I am only de- 
sirous of touching on the risk of the textile manu- 
factory generally, and with a view of giving some 
hints for the self-survey which the manager may be 
contemplating. The details I allude to are more 
the questions for the consideration of the specialist 
and mill builder, rather than those of the manager 
in the ordinary direction of a going concern. 

Many people, I know, take the cotton mill 
together with the woollen mill, the carpet factory, 
the knitting and worsted factory, and speak of them 
more or less as one class of hazard; while others 
not only divide the hazards according to the various 
classes of business above named, and subdivide and 
group them and their various departments in a 
manner which is no doubt of great importance when 
classifying the hazard for the purposes of defining 
an insurance premium, but is scarcely of much im- 
port to the manufacturer who simply wishes to bear 
in mind some of the principal dangers he incurs. 

For the manufacturer, the points he should prin- 
cipally keep in view are the following: Subdivide 
the establishment as much as possible ; construct 
both the vertical and horizontal divisions in such 
a manner that they will resist a fire of 2500 deg. 
Fahr. for two hours, remaining in every way 
intact and as non-conductive as possible. Where 
there are openings, either in vertical or horizontal 
divisions, provide double self-closing doors or. 
shutters with an intervening air-space, so that they 
may withstand a similar test. It is essential to 
have an entirely separate building (distant from 
the mill proper) for the storage and ‘‘ picking” of 
the raw material. The ‘‘ picking” department in 
particular is the seat of most outbreaks. Observe 
cleanliness to an extent that prevents any dust 
accumulating for more than twelve hours. Hence, 
employ special cleaners. Avoid all open lights and 





use double globes with wire guards for the electric 
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lights. Disallow all stoves and open fires. See 
that all steam pipes are visible. The hidden 


steam pipe is particularly dangerous in premises 
of this description. Bear in mind the dangers of 
spontaneous combustion, having special regard for 
the effect of strong sunlight through defective 
glass windows. Provide both sprinkler or steam 
jet installations for extinguishing fire, as well as 
hydrants under a strong pressure, and also small 
hand gear. 

No doubt many of the above recommendations 
may at first sight look somewhat expensive, but 
quite irrespective of the reduction in the hazard 
of having the business disorganised by fire, we 
should remember that good construction and good 
equipment on the lines indicated means better 
efticiency and a smaller repairing charge on the 
maintenance of the establishment. 

Supplementary to the ordinary hazard of a textile 
manufacturer, we should not forget that many esta- 
blishments now do their own dyeing and their own 
cotton printing. Further, that two or more dis- 
tinct sections of the textile trade are frequently 
done under the same roof, and that the storage is 
often very considerable. 

I might go into the question of a jute and flax 
mill separately, but I think all that I have said 
above refers equally to them. I only wish to touch 
on the classes of manufacture rather than on indi- 
vidual groups of establishments. 


THe Drveeist. 

The classification of chemical, or drug, works as far 
as the fire risk is concerned, is, of course, entirely 
dependent on the class of chemicals or drugs manu- 
factured, and whilst the establishment in which one 
chemical only is treated may be dealt with as a 
special hazard, and have safeguards particularly 
applicable to the one manufacture in question, such 
chemical works as deal with a large number of 
chemicals and drugs, become a serious risk if only 
by the fact that the combination of various risks— 
each forming a hazard in itself—creates a particular 
danger where the possible combination of chemicals 
and the gases they throw off is concerned. 

Perhaps one of the most important points in 
chemical works, and even more important than the 
scrupulous cleanliness that is necessary, is the ques- 
tion of ventilation, for nowhere is it so essential 
that there should be no accumulation of dangerous 
gases. That the open fire and the open lamp 
should be banished is a inatter of course, and in 
many factories the work is limited to the hours of 
daylight. ' Where artificial illumination, however, 
has to be used, the electric light and double globes 
and wire guards should alone be used, all fuse- 
boxes, ‘‘ cut-outs,” switches, &c., being situated in 
the passages or landings, i.e., outside the work- 
rooms. 

As far as construction is concerned, fire-resisting 
materials should be used as a matter of course, but 
the possible isolation of the works into small sec- 
tions is of the highest importance, and, what is more, 
such planning as allows any dangerous liquid which 
has caught fire to run by gravitation into some well 
or pit where it may burn without spreading flames. 

Cellars are generally used for the more dan- 
gerous chemicals, and where used for this purpose 
should be separated from the upper part of the 
building by a double floor that will resist very high 
temperatures, and also the shock of minor explo- 
sions. 

Steam is often serviceable for extinguishing fires 
in buildings of this class, and steam injectors should 
hence be installed in chemical works. Among the 
fire-extinguishing plant a large sand heap of fine 
sand, another of gravel, and plenty of spades should 
not be forgotten, whilst the positions usually occu- 
oa by pails of water should be taken up by small 

»oxes of sand with ordinary scoops. 

A word here about the attendance of fire brigades 
at fires in chemical works. The more progressive 
tire brigades are now geneially equipped with smoke 
helmets and the like, which enable the firemen to 
enter rooms which are permeated with noxious gas, 
the idea of the smoke helmet generally being to 
press fresh air into the chamber, and have this 
fresh air just around the breathing organs of the 
fireman using it. Recently, however, and more 


particularly since a fire in some chemical works, 
where there was a serious loss of life and much 
illness through the inhaling of the noxious gases, 
an apparatus has been introduced for ventilating 
cellars and the like by both supplying and exhaust- 
ing the air at a considerable velocity, and this port- 





able ventilating apparatus is carried on the engines 
stationed in districts where chemical works exist. 
The question of the fire brigade attending at 
chemical works has become a very serious one, 
rivalled only, perhaps, by that of their attendance 
at electric power stations, where the risk of an 
ignorance of the surroundings is a serious matter. 
As the ordinary fireman cannot be expected to 
know the effect of certain gases, or to recognise the 
dangers arising from certain electrical currents, 
a serious responsibility rests with the superior who 
does not instruct and equip his men properly to 
meet what I may term the special classes of modern 
hazards, against which even the bravest cannot 
stand for one moment. 

Speaking generally, the chemical factory is a 
hazard that has to be looked at with considerable 
doubt, not only}from the owner’s, or the insur- 
ance, but also the fire brigade’s point of view, and 
it is, further, a hazard which it is very difficult to 
recognise where the chemicals manufactured are 
not known, and of a limited number. Itis scarcely 
needful to add that the open light should not be 
used by fire brigades attending fires in chemical 
works. The Davy lamp is the proper appliance. 


Tue LEATHER WORKER. 


Under this heading, the tanner, furrier, and 
leather-dresser are generally classed. Perhaps the 
chief hazard of a tannery is to be found in the bark 
mill, particularly as bark dust, if once alight, is 
most difficult to extinguish, and is known to carry 
sparks for very long distances. Bermondsey has 
a particular reputation for its tannery fires, and 
reference to Article No. IX., vol. lxv., page 35, will 
show in Figs. 52 and 54, the area of the two ex- 
tensive conflagrations in that district. 

The open light is particularly dangerous in the 
tannery. Then care should be also observed in 
the storage of lime. The loosening of wool from 
sheep skins is again very frequently dangerously 
managed, wool and wool dust accumulating to a 
considerable extent. Where leather is dried by 
artificial heat special precautions should be taken 
as to the ventilation. Where blacking is used it 
is generally made of a mixture of oil and lamp- 
black, which, of course, is some danger in itself. If 
the leather is very finely dressed, and if leather 
japanning is done, large quantities of oil are used, 
and the risk is increased. 

If once alight, hydrants under strong pressure 
have perhaps the most effect, but as indicated, the 
bark dust is perhaps the source of most mischief, 
and above all leads to the spreading of fire in a 
manner that is generally underestimated. 

In connection with some of the tanneries, shoe- 
making is done, and also vice versé ; but speaking 
generally, the tannery forms an individual risk, 
and at the most is carried on as a business in con- 
nection with that of fellmongers, involving con- 
siderable storage. Manufactories where finished 
leather is used for the making of fancy articles, 
are rarely found in connection with tanneries, but 
where established, the size and glue used add to 
the risk, as do also the lining materials, such as silk 
or paper, from which there are considerable shav- 
ings. 

THE BREWER. 


The brewery proper is generally an exaggerated 
risk, though of course it has its hazards. It is the 
brewery as it is worked to-day with its large 
storage accommodation, cooperage, and frequently 
bottling-rooms, that form a combined risk, often 
including such small supplementary departments 
as those of the printer who looks after the labels 
for bottle work, the cork-cutter, and the case- 
maker with his wood-working machinery. A grow- 
ing evil in connection with the fire hazard of a 
brewery is to be seen in the extensive stabling and 
forage stores now frequently to be found in connec- 
tion with establishments of this description. 

As to the brewery itself, the copper fires are a 
source of danger, and require the best of fire-resist- 
ing construction. Then there is the risk of the fine 
dust siftings from the grain, which should be fre- 
quently removed. Speaking generally, the brewery 
requires good construction, isolation of its sections, 
and cleanliness, together with an equipment of 
hydrants. The cooperage requires the same care 
as the equipment of a wood-working establishment. 

In dealing here with the brewery, I may as well 
mention that as far as hop-houses are concerned, 
they are seldom included in a brewery, excepting 
in certain rural districts. Good construction, 





cleanliness, and the absence of artificial lights, are 
their main safeguards. 


THe Sucar REFINER. 

Refineries generally are considered to be excep- 
tional hazards, and the sugar refinery in particular, 
has not a very enviable reputation. Asa matter 
of fact, it is much the same as with the brewery, 
The sugar refinery proper does not incur so much 
danger from fire as the various departments in 
connection therewith, amongst which is again 
the cooperage, and generally a bag factory. As 
regards the bags in particular, their washing 
and drying is .considered to be particularly 
dangerous, and is frequently disallowed by the 
insurance offices, who also frequently put a 
limit on to the storage of raw and manufactured 
materials, having special regard to their inflamma- 
bility. In respect to the cooperage, it should be 
borne in mind that it generally involves the estab. 
lishment of a considerable wood-working plant. 

There is no reason why in a refinery the cooper- 
age and bag-making shops should not be entirely 
isolated from the refinery proper. As to the con- 
struction of a refinery, modern forms of construction 
of fire-resisting vertical and horizontal partitions 
are essential, and a possible separation of the dif- 
ferent sections. 





NOTES. 
THE Proposep Fire Brieapes Act. 

WE would call the attention of Members of Par- 
liament representing industrial interests to the 
excellent Bill which is to be brought in by Mr. Pym 
on Wednesday next, the 12th inst., with a view of 
increasing the efficiency of our fire brigades in the 
provinces. Up to the present, a large employer of 
labour either depends upon his own resources (which 
generally take the form of a private fire brigade), 
or he relies on an all-too-frequently inefticient 
volunteer or part-paid force, to the establishment 
of which he willingly contributes, trusting to the 
assistance which it may possibly some day render 
him. These volunteer and part-paid brigades no 
doubt include many smart corps, well versed in 
their duties, and if belonging to the National Fire 
Brigades Union, generally fairly equipped. But 
there are innumerable inefficient brigades, with a 
bad equipment, to which contributions are paid 
under almost false pretences, inasmuch as they are 
incapable of giving the assistance expected, how- 
ever willing the individual members of such a force 
may be to use their best efforts in the interests of 
the public. The proposed Act is practically in- 
tended to make all these brigades efficient by a 
system of regular inspection carried out by special 
officers to be appointed by the Local Government 
Board. Any brigade not holding the Local Govern- 
ment Board’s certificate of efficiency would hence- 
forth be easily recognisable as undeserving of 
voluntary support, and the general standard of 
local fire brigades would, no doubt, be materially 
raised. After the lessons taught us by Sunderland, 
Ilfracombe, and similar localities, arguments in 
favour of the measure are scarcely necessary for 
manufacturers, &c., whilst the landed proprietor 
should likewise not forget that the rural district 
calls for better fire protection, for the constant 
loss of fine old country houses speaks all too 
forcibly of neglect in this respect. If we under- 
stand rightly, the Bill is being put forward by 
the National Fire Brigades Union, and is being 
backed by the British Fire Prevention Committee. 


Ow Fvet. 


Oil fuel has many advantages, but up till now 
these have been largely discounted by the uncer- 
tainty as to the constancy of supplies at moderate 
prices. When the first Holden oil-burning locomo- 
tives were despatched to South America, it was 
reported that the local oil importers and dealers 
formed a corner to raise prices, believing that the 
railway company would be compelled to agree to 
their terms, but to their disgust found that the 
engines would run equally satisfactorily with ordi- 
nary solid fuel. Whether this story is apocryphal 
or not we are unable to say, but there is no question 
but that a fear of some similar combination has 
done much to retard the more general adoption of 
oil fuel. For marine use such fuel has exceptional 
advantages. Smoke can be entirely got rid of, and 
the stokehold staff reduced, whilst the work of 
those left is reduced to watching gauges and turning 
a handwheel or two. Again, in practice, 1 ton of 
oil seems to be equal in evaporative efficiency to 
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2 tons of the commoner steam coals. On the other 
hand, the latter require a bunker space of 90 ft., 
whilst the ton of oil occupies 38ft. only. Under 
Lloyd’s regulations oil of 200 deg. Fahr. flash may 
now be carried in the water ballast tanks, from 
which it can easily be distributed to service tanks 
feeding the boiler furnaces. The ease with which 
oil fuel can be placed on board is another point in 
its favour, 300 tons being easily loaded in an hour, 
and without dirtying the ship. To secure com- 
plete combustion, it is, however, necessary that the 
oil should be finely sprayed on entering the fur- 
naces. This used to be done by steam, but with 
the Kloss system as described in Sir Marcus 
Samuel’s paper read before the Society of Arts on 
March 15, compressed and highly-heated air is sub- 
stituted. The oil also is raised to 220 deg. Fahr. 
before issuing from its nozzle. Under these con- 
ditions very perfect combustion is secured. The 
air is supplied at a pressure of 50 lb. per square 
inch, and is heated to a temperature of 500 deg. 
Fahr. by passing it over cast-iron plates fixed in 
the furnace. Sir Marcus Samuel further stated 
that immense supplies of fuel oil are now being 
obtained from Borneo. The crude oil there obtained 
requires very little treatment to fit it for such use, 
and is nearly odourless. Tanks have been erected 
at all the principal shipping ports between Yoko- 
hama and Singapore, and it is stated that it easily 
vompetes in price with Eastern coal. 


Tue DISASTER ON THE ‘‘ TERRIBLE.” 


The coroner’s inquest on the bursting of tubes 
in the Belleville boilers of H.M.S. Terrible 
appears to show, according te the evidence, that 
the fatality was due to defective welding of the 
tubes. It appears that five tubes burst in 
all, but the last burst was the most extensive. 
The last and most serious burst was not in a bottom 
tube exposed to the full radiant heat of the furnace, 
but one described as the fourth or fifth from the 
bottom. It was a lap-welded steel tube, and, like 
all other tubes, had been tested cold to 1000 lb. to 
the square inch, while the complete boiler had been 
tested to 360 lb. to the square inch. The burst or 
split along the weld extended down the middle 
two-thirds of the length. Charles Warburton, an 
engine-room artificer on the Terrible, stated that 
“it was not the tubes immediately over the fire 
which burst, but usually the fourth or sixth.” The 
bursting took place after the furnace door was 
opened, and the rush of steam appears to have 
driven the flame or hot gases out of the furnace and 
enveloped the deceased stoker Sullivan. Mr. J. F. 
Arthur, the chief engineer of the Terrible gave it, 
in evidence, as his opinion that the weld had never 
been properly made, a view which was supported 
by Mr. Morley, an assistant engineer, Royal Navy. 
The latter witness also stated that having 
opened the boiler he found no evidence of it 
having been choked or furred in any way. Mr. 
Arthur said ‘‘ there had been a slight deterioration 
of the metal, but nothing probably dangerous,” 
and Mr. Morley also informed the Coroner’s Court 
that deterioration of the metal took place at the 
weld. The point is one of some interest to engi- 
neers, although not to so great an extent as it would 
have been had not welded tubes been discarded in 
favour of those solid drawn. If a weld is properly 
made over the whole of the contact surfaces it ought 
to be as good as solid metal ; in fact it becomes solid 
metal. As every engineer knows, however, in a weld 
extending over a considerable area, more especially 
if the parts are thinned off, it is impossible to make 
sure that the surfaces are incorporated together 
everywhere, and when a space is left between the 
parts, the coefficient of conductivity is reduced, so 
that the metal would be likely to waste away much 
more quickly under theaction of the fire. If we could 
make sure always that every weld is completely and 
effectively made, welded pipes would be quite good 
enough, but that is a condition not to be secured, 
and, therefore, weldless pipes must be used. 
Whether it is wise to draw fires or to keep the fur- 
nace doors shut in the case of an accident like this 
th point upon which opinion evidently differs. 

or our own part we should be inclined to 
follow the latter course. That, of course, would be 
— likely to lead to damage to the boiler, but 

uman life is of more value than boiler tubes. In 
any case, the door was open when the fatality in 
een occurred, but it was the warning of acci- 
oa due probably to the commencement of the 
ra it, that caused the doors to be opened to pull 

€ fire out. It may be as well to remind the 








moe that far more serious accidents than this 
ave occurred to ordinary shell boilers through 
the escape of steam due to defective tubes. 


Russia AND PERSIA. 


In a recent issue (see ENGINEERING, March 17, 
1899, page 337 ante) we directed attention to the 
trade of Arabia and the Persian Gulf, and remarked, 
that, while it is not very great, it is capable of expan- 
sion, but that it was not so much the value of the 
trade of the district which gave it its importance to 
Britain, as its relation to India. We have, also, 
from time to time noted the progress of the Trans- 
Siberian Railway and indicated its influence on 
political and commercial problems in the Far East, 
and we have seen that, in some respects, the 
engineer is more powerful than the diplomatist, 
for he moulds conditions which altogether change 
the nature of the problems which are to be solved. 
The extension of railways in Siberia and North 
China will revolutionise economic and industrial 
conditions in that part of the world, and these are 
certain to have a great influence on British trade 
and on the political affairs of India. Russia, more- 
over, is approaching India from another quarter, 
and seems as determined to have an outlet on the 
Persian Gulf as on the Pacific. We do not, mean- 
time criticise her action ; we merely state the fact 
which probably she would justify by pointing to 
the forces which are acting on her and compelling 
her, in the same way as Britain has been compelled, 
to enlarge her influence and her territory until she 
reaches a state of stable equilibrium, which can 
only be when she has all the facilities for trade and 
industry which her circumstances not only require, 
but also justify. According to a St. Petersburg 
journal, M. de Witte has lately authorised a 
Russian syndicate of capitalists to construct a rail- 
way from Alexandropol, vid Julfa to Chactan, and 
later on to extend it to Teheran, Ispahan, and 
finally to the Persian Gulf. The first section, 
which, it is said, is to be commenced immediately, 
is estimated to cost 14 million roubles, while the 
Tabriz-Teherin section will enjoy a subvention 
from the Russian Government. It is quite evident 
that the trade on the railway is not likely for many 
years to afford a return on the capital invested, and 
as Russia never undertakes work of this kind from 
purely philanthropic motives, we may assume that 
she has a political object in view. If the railway 
were completed to the Persian Gulf, Russia would 
not only be able to monopolise a great part of the 
trade, but she would be able to send her agricultural 
produce and her manufactures by the shortest 
route to the Far East. If that were all, we could 
not, of course, say much, because it might probably 
indicate one of the steps in the evolution in the 
trade of the world which is going on, but our 
statesmen would be certain to look at it from 
another point of view, namely, the way which it 
would open up to India for purposes of aggression. 
Notwithstanding the pacific intentions of the Czar, 
it looks as if fate were in some way compelling 
Russia, like a huge octopus, to embrace in its 
clutches the whole of Asia. We need not follow that 
speculation in the meantime, but the effects on trade 
of railway construction should not be overlooked. 
Russia has the knack of getting other people to 
carry out her plans, and in Persia, as in China, 
the Belgians are her energetic allies. Probably 
recent events have shown that France was also 
anxious to take part in the work. It is stated that 
last year a Belgian syndicate was formed for the 
purpose of making a large loan to Persia, and 
among the conditions there was one which conferred 
the right to collect the Customs revenue of the 
Gulf ports; and it was understood that Russian 
influence was atthe back of the proposal. It, how- 
ever, came to nothing, probably through the action 
of our representatives, but it indicated very clearly 
the tendency of events. The progress of events 
should be carefully watched, for already Russia has 
a good trade in north and north-west Persia with 
her sugar and Moscow print goods. The want of 
communications has prevented. her from pushing 
her trade to the south, but if the railway were 
carried from Teheran to the Persian Gulf, with 
branches to the most important parts of the 
country, and if it were under Russian control, 
British trade would be hindered to a very serious 
extent. The problems connected with this part of 
the world are as interesting, and probably as diffi- 
cult, as those in the Far East, and they are certain 
before long to attract more attention than they at 
present receive. 


AMERICAN LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 


_ Srr,—With reference to Mr. Rolfe’s letter in your 
issue of March 31 on American locomotives, I must say 
that although Iam an English engineer (with consider- 
able experience in America) I cannot help agreeing with 
him in most of his remarks, chiefly those with reference 
to the ‘*Prince Albert” and ‘‘Plug” hat superintendents, 
and the superiority he assumes over his less fortunate 
colleagues, the fitter and mechanic. We must all admit 
that the fitter and mechanic is essentially a man in a 
position to see improvements and get ideas as he proceeds 
with his various jobs, but in this country he is ground 
down to a low level and knows well that if he attempts 
to suggest or put forward his notions he is snubbed for 
it, while at some future time that idea is brought forward 
more or less imperfectly by his superiors. 

In American shops every man is sup to be blessed 
with a certain amount of brains and to besomething more 
than a mere machine, and it is from him that the majority 
of improvements come. He gets an idea, talks it over 
with his superintendents, he is encouraged, and the thing 
becomes a success, 

Of course, the chiefs of each branch in most of the large 
American worksare ‘‘ Americanised Britishers,” but they 
work together, and not at cross purposes, as is the case in 
most of our works. 

If every workman and draughtsman in this country got 
the credit for what he did instead of only being blamed 
for slips which are to all of us inevitable, and not wholly 
due to carelessness, there would exist a better feeling be- 
tween master aad man and employers in a better position 
to compete with American firms. 

Yours faithfully, 
Smoxig, A.M.I.M.E, 

March 30, 1899. 





CaTALoGuES.—The Edison and Swan United Electric 
-_ Company, Limited, of 36 and 37 Queen-street, 
E.C., have sent us a copy of their new catalogue of high- 
voltage fittings for which a demand has arisen owing to 
certain companies and municipalities giving their supply 
at 200 to 220 volts. The firm supply both single and double 
filament high voltage lamps, which are stated to be as 
durable as the ordinary 110-volt lamps. <A variety of 
accessories has been especially designed for use with 
these lamps, and are fully described in the catalogue.— 
Messrs. Jenkins Brothers, of 71, John-street, New York, 
have sent us a copy of their catalogue of brass and iron 
cocks and valves, of which they make a large variety.— 
We have received from Messrs. Snowdon, Sons, and Co., 
Limited, of Millwall, London, E., a copy of their new 
catalogue of lubricants and lubricators. The firm also 
supply asbestos, glands, and packings, and asbestos sheet- 
ing for manhole cover joints, and the like.—The Campbell 
Oil Engine Company, Limited, of Kingston, Halifax, 
have issued a new oil engine catalogue containing 
illustrated descriptions of the many sizes of oil engine 
made by the firm whose standards now range from 1 to 
45 horse-power. Under the title of ‘‘ Record of Recent 
Construction, No. 11, March, 1899,” the Baldwin Com- 

ny, of Philadelphia, have issued a reprint of Professor 

mart’s paper describing experiments made on the com- 
pound locomotive at Purdue University, Lafayette, 
Indiana. Mr. Vauclain’s contribution to the discuszion 
on this paper at the-St. Louis Railway Club is also re- 

rinted, and forms a useful supplement to Professor 
Seert's observations, 





British LocomotivE DrsicNs ror Breterum.—Some 
time ago we illustrated the engines built by Messrs, 
Neilson, Reid, and Co., Glasgow, for the Belgian State 
Railway authorities from the designs of Mr. J. F. 
M‘Intosh, the locomotive superintendent of the Cale- 
donian Railway Company, and similar in most respects 
to the second edition of Dunalastairs, which make such 

ood running between Carlisle and the North. We now 
ose from the Glasgow Herald that the State authorities 
have awarded contracts for the building of forty locomo- 
tives of the same type, ee having confirmed the 
first view that one of the M‘Intosh locomotives replaced 
two of the best Belgian locomotives, while the tractive 
effort did not surpass one-third of the maximum that 
the existing locomotives could give ; that they started 
very smoothly, were good steamers, and easy to drive. 
Moreover, it has been practically decided to alter several 
of the existing locomotives to what is regarded there as 
the ‘‘ M‘Intosh system” by the fitting of his firebox and 
putting in a bogie, &c. In connection with the construc- 
tion of the new locomotives a difficulty arose as to where 
they should be built. Messrs. Neilson, Reid, and Co. had, it 
was reported to the Minister of Railways, made a splendid 
job of the first five now working ; but when M. Vanden- 
peereboom decided to extend the employment of the 
engines to all international expresses and trains de luxe, 
the Belgian locomotive builders naturally claimed some 
right to earn a share of the 180,000/. involved in the work 
to be undertaken this year alone. These builders were, 
therefore, asked. to tender, and although the price for 
each locomotive is 3340/., as compared with 3000/. paid 
to Messrs. Neilson, Reid, and Co., the work will be kept 
in Belgium, the plea set up being that the difference in 
cost is due to the advance in the price of metals since the 
first five locomotives were built. At the same time, the 
Belgian Government authorities are to build ten locomo- 
tives for goods traffic, also on the same design as the 
Caledonian goods locomotive, with square firebox. The 
ten goods locomotives were tendered for at 1.88 francs per 





kilogramme. 
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ALLOYS OF TRON AND NICKEL. 

At the ordinary meeting of the Institution of Civil 
Engineers held on Tuesday, March 28, Mr. J. C. 
Hawkshaw, Member of Council, in the chair, the paper 
read was on ‘‘ Alloys of Iron and Nickel,” by Mr. R A. 
Hadfield, M. Inst. C.E. 

The paper dealt first with the physical data relating to 
nickel and iron; the preparation of the nickel-iron 
alloys and specimens ; the mechanical tests upon the 
various cast and forged specimens; the comparison of 
mechanical tests upon previous alloys, the magnetic and 
electrical qualities; and the thermal, welding, self- 
hardening, and corrosion tests. The second part dealt 
with general considerations regarding nickel steel and its 
uses ; and the third with the early history of nickel ; the 
early experiments in alloying nickel and iron, meteoric 
iron, compounds of ek, nickel ores and their mining, 
and the extraction and treatment of nickel ores. The effect 
upon iron of gradually increasing amounts of certain added 
foreign elements had already n investigated by the 
author in experiments upon the mechanical and physical 
properties of alloys of iron and manganese, silicon, alumi- 
nium, and chromium, both in the cast and forged condi- 
tions. In the present paper were given the results of a 
similar investigation of the alloys of iron and nickel. In 
a research of this nature it was important to avoid as 
far as possible the disturbing influences of a second 
foreign element, especially carbon, and this had been done 
as far as possible. The addition of nickel, either by con- 
ferring greater homogeneity or by some particular com- 
bination with the iron or carbon present, or both, ap- 
peared to confer properties upon the alloy equivalent 
to an annealing, or, if annealing be employed, to reduce 
the stress produced by forging; it did this even in the 
annealed material without injuring or seriously lowering 
the elastic limit. In this respect, therefore, its presence 
was of considerable practical utility. It would appear 
there was emery vet room for improving the material 
of propeller shafts. As many as four large steamers 
were not long since disabled in this way in one week, 
and the annual record of fractures was startling in 
its magnitude. Was it possible that no stimulus 
could be found to make shipowners take measures 
to prevent the constantly repeated failures of one of the 
vital organs of a ship? A steel propeller shaft was not 
so good as an iron one. An extended use of nickel steel 
might be found to obviate the serious difficulty met with. 
The well-known Russian metallurgist, Chernoff, had 
stated that steel was composed of crystals of metallic iron 
cemented by carbide of iron, the result being that in the 
case of nickel-iron alloys the intercrystalline spaces (a 
subject which had been fully and carefully investigated 
by Mr. T. Andrews, K'.R.S., as regards ordinary steel) 
were much more completely filled, and the cohesion con- 
sequently rendered more powerful. The points of solidi- 
fication of the cement and crystals were nearer, thus pro- 
ducing or maintaining a more intimate interweaving of 
the elements. In support of this theory might be cited 
the fact that without doubt nickel-iron alloys showed 
less tendency to segregation, which apparently showed 
that the combinations formed at high temperature were 
more intimately maintained when the alloy cooled and 
became solidified than was the case with ordinary steel. 
That scientific evolution disregarded nationalities was well 
illustrated in the case of the metal nickel and its develop- 
ments. The Swedish chemist Cronstedt, at work in his 
laboratory, conceived the idea that the deceptive Kupfer 
nickel was a metal containing a new element; from him 
it passed to other Swedish scientists, thence to those of 
German, French, and other nationalities. Attempts had 
been made by Faraday to artificially produce meteoric 
iron; similar efforts were afterwards made in France, 
preg and elsewhere. Apparently a period of inac- 
tivity followed, during which, however, first one and then 
another experimenter added facts to the general stock. 
Finally, as ~ 9 the metallurgy of nickel as applied to 
iron and steel, Marbeau, in France, applied the matter 
experimentally; Schneider, in France, perfected its 
——_ to a number of purposes, chiefly armour- 
plates; Riley brought the manufacture to a practical 
issue in England; American and Canadian enter- 
prise followed in the perfecting of cheaper methods 
of producing nickel, and a new _ produce — nickel 
steel—appeared. It had taken about 125 years to arrive 
at the stage reached to-day. No one person, no one 
nationality, could lay claim to its discovery, to its incep- 
tion. Ifachart were constructed on genealogical lines, 
how much would be seen to have sprung from the labora- 
tory experiments by Cronstedt? But, if it were possible, 
long before the work of the Swede would be discovered 
the early workers of the old world in China and Japan, 
about whose work dates and facts were inaccessible. Ap- 

rently, to modern ideas, mention of nickel appeared to 
Eons struggled into existence between the years 1600 and 
1700, but the metal must have been well known, not 
merely centuries, but thousands of years earlier. 








}ERMAN Coat Exports. —The principal exports of coal 
from Germany last year was as follows: Austria and 
Hungary, 5,466,125 tons ; Low Countries, 3,724,559 tons ; 
Belgium, 1,316,875 tons; Switzerland, 998,861 tons; 
Hamburg, 738,048 tons; France, 686,966 tons ; Russia, 
463,334 tons; and Bremen, 268,606 tons. 





AMERICAN STEEL Barcres.—The American Steel Barge 
Company, West Superior, Michigan, has been awarded 
by the Bessemer Steamship Company, a contract to build 
two steel barges of 8000 net tons capacity each. The 
boats are <4 460 ft. long, 50 ft. beam, and 29} ft. in 
depth. They will cost 64,000/. each, and they are to be 
completed in time for the opening of navigation in 1900. 





DIAGRAMS: OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


January, 1899. Freroary, 1899, Marca, 1899. 











Norr.—Each vertical line represents a market day, and each horizontal line represents Is. in the 

case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver 18 
er bottle, the contents of which vary in weight from 70 Ib. to 80 1b, The metal prices are per ton. 
eavy steel rails are to Middlesbrough quotations, ; 
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CIRCULAR SAW GUARD 


AT THE CREWE WORKS. 








We illustrate on this page a circular saw guard 
which has been fitted to a saw at the Crewe work- 
shops of the London and North-Western Railway 
Company. The guard consists, it will be seen, of a 
counterbalanced cover which fits over the saw and 
is raised on pushing forward the work to be sawn. 
This is accomplished by a bell crank lever carrying a 
friction roller on one of its arms. No time is lost 
therefore in setting the guard to suit any particular 
thickness of stock, since the guard is raised auto- 
matically to the exact height needed on pushing the 
work forward, and closes down behind the work as 
the latter is removed, the guard being clightly heavier 
than its counterbalance. The only portion of the saw 
exposed when the work is being passed through is 
the small space at the back equivalent to the thickness 
of stock being cut. We are indebted to Mr. F. W. 
Webb, the chief mechanical engineer of the company, 
for “y photograph from which our block has been pre- 
pared, 








INDUSTRIAL NOTES, 


THE body which had officially to deal with the 
Employers’ Federation in the recent negotiations for 
an advance in wages was the Operative Cotton 
Spinners’ Amalgamation, whose annual report has 
just been issued. The numerical and financial strength 
of this body is such that the Employers’ Federation 
would have had a tough antagonist had the dispute 
- developed into an open conflict. Happily each side 
knows the other’s strength, and respects it. Mr. 
Mawdsley, the secretary, declares that the past year 
was the most successful ever experienced by the 
Association. The total capital of the Amalgamation 
on January 1, 1898, was 235,247/. 19s. 4d. ; on De- 
cember 31 the total assets, funds and property, 
amounted to the large sum of 278,558. 15s. sd 
showing an increase during the year of 43,310/. 16s. 4d. 
The cash balance is thus held: By the branches, 
163,925/. 83. 5d. ; in the hands of the central council 
as a reserve fund, 104,855/. 6s. 6d. ; the residue of the 
total is represented by property, mostly buildings. 
The income last year was less than in the previous 
year; but this is accounted for by the fact that 
os times had enabled the branches to fall 

‘K upon normal contributions without being 
obliged to exact special levies. In 1897, the total 
income amounted to 85,7011. 5s. 4d.; in 1898, to 
83,682/. 12s, 2d. The out-of-work and stop-pay last 
year amounted to 13,737/. 9s. 6d., or just 1000/. less 
than in 1897, an indication of better trade. But 
the most remarkable decrease of expenditure is as 
lg a pay, which, in 1897, amounted to 

. 1s. 3d. During the sixteen years previous to the 


Present one, and excluding the heavy costs in 1885 
and 1892-3, the average cost of disputes was about 
— Last year the total only reached 869/. 13s. 6d. 

en follows this testimony from the executive 








council: ‘This reduction in cost (of disputes) is 
almost wholly due to the working of the Brooklands 
Agreement, and the fact that non-associated employers 
are getting fewer, as it has been with them that 
almost all our strikes and lock-outs have arisen in 
recent years.” This is remarkable testimony by the 
representatives of the operatives, and the federated 
employers entertain the same good opinion of that 
agreement, which has enabled the two parties to 
olen their differences at very little cost, and with 
very few stoppages. It is an encouraging sign when 
both employers and employed regard the work of 
conciliation from the same standpoint of respect, 
both being satisfied generally with its working and 
its benefit. 

There is a freshness about Mr. Mawdsley’s report 
on Tabour Legislation not to be met with elsewhere. 
The subject dealt with is the Compensation Act, 
which, he declares, has been a great boon to the textile 
trades. The croakers who expect that everything 
should drop into their mouths without trouble are 
dissatisfied, but the textile workers have nothing to 
complain of either in the Act or in its administration. 
Mr. Mawdsley even pays a compliment to the insur- 
ance societies, thus: ‘* With these we have pleasure 
in saying we have no trouble whatever, so long as the 
man himself does as he ought.” He adds: ‘‘ The 
ordinary insurance companies are also behaving fairly,” 
as well as those of a special kind taking such risks. 
This is a most satisfactory declaration worthy of the 
Association for which he speaks, and due to the com- 
panies affected. As regards the question of old age 
pensions, the Association has not declared itself, and 
the officials refuse to commit themselves, lest by any 
word they involve the body they represent. The 
legislation and inquiries respecting dangerous occupa- 
tions specially commend themselves to the textile 
workers, and much of the legislation hitherto has been 
special to them. On the subject of raising the 
school age the report could not be silent, for the 
matter comes too near home. The position on 
this question is thus put: ‘‘On all occasions, when 
the workers in the textile trades have been consulted, 
they have shown themselves opposed to interference 
in this matter by people who have no direct interest in 
it.” To this is added: ‘‘In matters of this sort legis- 
lators have no business to travel faster than the people 
affected desire.” This reasoning is far from conclusive 
—if legislation had not gone faster than the people in- 
terested desired in the past, then there had been no 
Factory Acts. As regards children, the State has taken 
them under its protection, in spite of father and mother, 
and therefore the question of school age is for the 

ublic, not merely for the persons affected, to decide. 
geil, on the whole, the report is excellent. It does 
not run to extremes. It is not always blowing rams’ 
horns for the purpose of hurling down the Jericho 
walls of selfish capitalism. As to the costs of litiga- 
tion under the Compensation Act, the report states 


that ‘‘in proportion to the compensation obtained the 
legal costs are not one-tenth of what it is under the 
Employers’ Liability Act which preceded it.” The 
reason why the Act works so smoothly in Lancashire 
is that. the employers and employed are co-operating 
in a friendly way. 





The question of old age pensions has been the sub- 
ject of a debate in the House of Commons, and of 
discussion at a conference of Liberals in the National 
Liberal Club, but neither the one nor the other 
advanced the question very much. The debate in the 
House of Commons was on Mr. Lionel Holland’s Bill, 
which proposed that any person who from the age 
of twenty-five years had insured against sickness and 
funeral expenses, should be entitled to 5s. per week 
at the age of sixty-five, the money to be found as 
follows: two-thirds out of taxation, and one-third 
out of local rates. Provision is also made for those 
under twenty-one years of age to obtain a pension at 
an earlier age than sixty-five. The Bill was talked 
out by one who is regarded as a a advocate of old 
age pensions, singularly enough. The Bill was opposed 
on the part of the Government as incomplete, and 
Mr. Chamberlain, as the official spokesman, declared 
that they would not rest satisfied until something was 
done. Sir Henry Campbell-Bannerman, as leader of 
the Opposition, endorsed much that had been eaid, 
and expressed his willingness that the subject should 
be lifted out the slough of party contention. In this 
respect, perhaps, the question has made progress, for 
certain it is that it cannot be settled on party lines. 
Mr. Chamberlain expressed the opinion that the 
German scheme had not been the success which was 
anticipated, and that it was unsuitable for this country. 
He thought that the system of continuous payments 
would not work, as by some accident or misfortune 
they might be interrupted. The discussion initiated 
by the Kighty Club brought out this fact, that none of 
the speakers were satisfied with any scheme yet pro- 
posed ; and some of the ablest advocates thought that 
a national scheme was not practicable, certuinly not 
as yet. One point was made clear, namely, that the 
cost of the aged poor is about 10s. per week per head, 
so that a pension of 5s. would only be one-half that 
sum. But the question cannot be settled on that 
basis. A pension scheme ought to be something dif- 
ferent in its nature from pauper relief, and it ought 
in some form to be the outcome of thrift. It should 
be an encouragement to the sober, industrious, and 
thrifty, and come in the shape of an endowment well 
earned. The people have got hold of the idea, and 
will not cnt wh it go, but before the nation is com- 
mitted to any permanent scheme, we ought to feel 
sure that it will be effectual, and not too expensive, 
for over-taxation would be productive of pauperism. 





Mr. J. Lister Stead, the permanent secretary of the 
Ancient Order of Foresters, has just issued a most ex- 
haustive and interesting report on the progress of the 
Order during 1898. The record isa notable example of 
thrift, as regards provision for sickness, funerals, 
widows, and orphans, under the Friendly Societies 
Acts. The total number of members, male, female, 
and juveniles was 900,056 on December 31, 1898. Of 
that total 726,330 were adult males in full benefit. 
The increase in the year was 4287 after allowing for 
deaths, and lapse of payments bringing exclusion. The 
total number of adult males initiated in the year was 
40,254 ; the number excluded by non-payment of con- 
tributions, &c., was 26,967, while 8314 were lost by 
death. The total number in receipt of sick benefit is 
given for two separate days in the year: on June 30 the 
total was 25,008, on December 31 it rose to 26,649, or 
a mean number of 25,828. The total payments 
amounted to 8,226,329 days’ sickness, or an average of 
12.60 days per member in the United Kingdom. The 
members are tabulated according to the divisions of 
the United Kingdom, and according to the class of pay 
—full, three-quarters, half, or reduced pay at the dates 
given. The total funds are given as 6,339,277/. under 
five heads, namely : Court funds, 5,299,407/. ; district 
funds, 796,963/.; juvenile societies funds, 173,308/.; 
widows and orphans’ funds, 54,681/.; and high court 
funds, 14,918/. The net increase of funds in the year 
was 222,205/., after deducting the decrease in two de- 
partments. The operations of this vast ‘‘ Order ” 
show us the thrift side of our industrial system, 
apart from the labour side; trade unions of the 
best kind show us both the provident side and the 
labour side. In making provision for old age, those 
organisations will have to be considered and in 
some way dealt with, but how it is to be done is not 

et quite clear. The Ancient Order of Foresters is 
Pat one of several great Orders, the Oddfellows 
coming next in me ei as regards numerical 
strength and financial worth. If, in some way, a plan 
could be evolved which would enable all those societies 
to develop.and sustain a superannuation fund for all 
aged members, similar to the Engineers, Boilermakers, 
Ironfounders, Carpenters, and Joiners, then the ques- 
tion of old age pensions would be solved or nearly so. 





As yet, however, !no feasible scheme has been pro- 
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pounded either by the officials of those bodies or by 
politicians. 





The attitude of the Cab-Drivers’ Union towards the 
taxameter. pro to be used to measure distances, 
and consequently to adjust fares, is not commending 
itself to the general public, not even to that section of 
it whose support is given to trade unionism, no matter 
in what aspect it is displayed. There are those who 
say ‘our country, right or wrong ;”’ some also seem 
to entertain the opinion that the rightful cry is—trade 
unionism, right or wrong. But the principle will not 
hold good ; it will not advance the cause of labour, and 
will not benefit permanently those in whose cause the 
sentiment is pleaded. The ~~ put forward by the 
= and secretary of the London Cab-Drivers’ 

nion are a curious piece of reasoning in the form of a 
non sequitur ; the conclusions, if logically put, are 
sufficient to destroy all the former arguments used by 
the society’s officials when, as they allege, any attempt 
has been made to injure the men in their legitimate 
calling. The letter in which the defence of the men 
is made is an attack upon the syndicate which pro- 
poses to float the concern in the interests of the share- 
holders. With the financial operations of that syndi- 
cate we have nothing to do—it is only the indus- 
trial and social aspects of the case that concern us. 
The public have as much right to be protected against 
the demands of cabmen, whether by their own greed 
or by the nature of their contracts, as the cabmen have 
to be protected in the measure and quality of their beer. 
That much is certain. But the men protest against 
the principle of a fixed rate of wages. This is the 
strangest position possible fora trade union to assume. 





The dispute as to out-door relief given to persons 
on strike, which arose at Merthyr during the South 
Wales miners’ dispute, has been, to a certain extent, 
settled by the auditor of the Local Government Board, 
Mr. A. W. Dolby. The question was raised by several 
of the large colliery companies in the district, all being 
rated to the relief of the poor. Their contention was 
that the men could have worked, but would not, there 
being plenty of demand for their labour. The auditor 
held that the cases brought under his notice were not 
cases of destitution in such a sense as to allow the Guar- 
dians to relieve them, and that there did not exist such 
suddenness or such urgency as to entitle them to grant 
relief under the first article of the Prohibitory Order. 


He, therefore, surcharged the Guardians, thus em- | Pe 


the opinion he held as to the illegality of the 
relief. In this surcharge the relieving officers were 
put in the same category as the Guardians. It is left 
to the persons surcharged to prove where, and to what 
extent ‘‘sudden and urgent necessity existed.” This has 
long been a sore question with the ratepayers in case of 
labour disputes, but the question had not hitherto been 
brought to an issue by definite action, requiring a de- 
cision by an officer of the Local Government Board. 
The effect of the action taken will be widespread, but 
it seems to be in accordance with the regulation laid 
down in the orders of the Local Government Board. 
But it is well to point out that the decision may have 
an effect not contemplated by the provisions of the 
orders in force. The Board is not concerned with 
labour disputes as such, nor indeed are the overseers, 
Guardians, and relieving officers ; the latter have to 
deal with distress requiring poor relief. But, in the 
case of a lock-out by the employers, would not the 
refusal of relief be in fact an interference with labour, 
by ee workers, by mere force of hunger, to 
accept terms deemed to be unjust? Members of well- 
organised trade unions will not suffer much, as they 
are provided for by the unions to which they belong ; 
but non-members, and those indirectly affected, will 
be sorely punished—often through no fault of their 
own. The unions will have to deal with this matter 
and make adequate provision in the future. The 
case has two sides-—strikers have no right to fight 
employers with the ratepayers’ money, that is cer- 
tain ; on the other hand, employers must not coerce 
workmen by using the decision in the interests of 
capital, 


— 





The position of the engineering trades throughout 
Kenatihian was practically unchanged, the works being 
in full activity as they closed for the Easter holidays. 
There is no part of England where holidays are more 
appreciated or better enjoyed, in their way, than by the 
busy workers of Lancashire. Above all are they ap- 

reciated when work is busy and the operatives have 

en earning good money, for they love to spend libe- 
rally at holiday times. This Eastertide was a joyful 
one in this respect, for work has been plentiful, and 
wages generally have been good. The colliers, iron- 
workers, engineers and those employed in the allied 
industries, and the mill hands in the cotton trades, 
welcomed the stoppage as a break in the world of 
labour, but a break not involving privation. 

The wages question is not settled in the cotton 
trades, only in the spinning branches. The weavers 


make still their demand for 10 per cent, advance, and 





the members of the amalgamation are being balloted 
as to whether they shall enforce the demand by, if 
necessary, a strike. Nearly 100,000 ballot papers have 
been issued, returnable at an early date. But the 
general opinion is that the matter will be amicably 
settled, either by the full concession or by a com- 
promise. A stoppage will not be risked in the weav- 
ing branches any more than in the spinning branches. 





In the Wolverhampton district the iron trades were 
rather quiet in tone towards the close of last week, 
being chiefly engaged in finishing up such orders as 
were ocnee before damping down the furnaces for 
the Easter holidays. Inquiries were continuing to 
come in for next quarter’s supplies, and appearances 
indicate that the quarter will be a busy one. 





The return of Mr. Waterhouse, accountant to the 
North of England Conciliation and Arbitration Board, 
sent in just before the holidays, shows that the price of 
bars, plates, angles, and rails for the first two months 
of the year had advanced to 5/. 13s. 1.85d. per ton, an 
increase of 3s, 34d. per ton. This gives an increase in 
wages of 3d. per ton to puddlers, and 24 per cent. to 
forge and mill hands, a like advance being given for 
the two first months of the year on the sliding scale. 
Both prices and wages are the highest reached for 
twenty years. The production, singularly enough, 
declined to the extent of about 3000 tons. Doubtless 
the above return will affect the Midland prices on 
quarter-day. 





There is every reason to believe that the plasterers’ 
dispute will be amicably settled. The Council of the 
National Association of Master Builders held a special 
meeting on Wednesday in last week, when the letter 
of the secretary of the Operatives’ Union was read, 
and was regarded as conciliatory. The main point in 
it was the statement that the society had no desire to 
coerce anyone into the union, though they claimed the 
right to persuade any working plasterer to join. The 
employers complain that the men’s proposals have not 
been definitely stated, but have agreed to a conference 
of twelve on each side, to be held in London yesterday, 
to discuss the matter. 


At a meeting of the Sliding Scale Committee held 
in Cardiff last week, the auditors reported that wages 
should be advanced 3} per cent., making the rates 22 
r cent. above the standard of 1879. This advance 
will help to allay some of the feeling of dissatisfaction 
which has prevailed in South Wales by reason of the 
non-advance in wages under the scale. 





The shipyard labourers on the north-east coast 
some time ago requested an advance in wages, as the 
wages of mechanics had been advanced, and they 
solicited an interview with the employers to consider 
the question. A conference took place last week, the 
men being represented by delegates from the National 
Amalgamation of Labour. The employers, in reply 
to the deputation, stated that they could not entertain 
the proposal, for trade had fallen off. The result of 
the interview was communicated to the executive 
council of the union, when it was determined to report 
the correspondence and negotiations with the em- 
ployers, together with the result of the interview, to 
the district committees on the north-east coast, and 
await instructions. The movement represents the 
whole of the shipyard labourers on the Tyne, the 
Wear, and the Tees, included in the Amalgamation. 








WORKMEN’S COMPENSATION CASES. 
In Hoddinott +. Newton, Chambers, and Co., Limited, 
(Court of Appeal, March 22), another question has arisen 
with regard to the meaning of the term ‘“‘ building ex- 
ceeding 30 ft. in height” as used in section 7, sub- 
section 1, of the Workmen’s Compensation Act. It 
—— that the claimant was the widow of a workman 
who had met with his death while in the employment of 
the defendants, who were engaged in effecting certain 
repairs in some buildings, the property of the London 
General Omnibus Company. The repairs consisted in 
the insertion of stays for the purpose of fastening together 
the columns and girders of a stable. Three planks were 
placed upon two trestles about 8 ft. from the ground, and 
the workmen stood on the planks while at work. While 
standing on one of these planks the d , who was 
assisting to raise one of the iron stays, fell off and was 
killed. The height of the parapet of the building from the 

und was 28 ft., but the summit of the roof was 36 ft. 
igh. It was contended on behalf of the employers that 
as nothing was being done to the roof, the height of the 
building should be computed according to the London 
Building Act, 1894, section 5, that is to say, from the 
ground to the top of the parapet. It was also argued 
that the building was not ‘‘ being constructed or repaired 
by means of a scaffolding.” His Honour decided both 
questions in favour of the applicant, and awarded her 
245/. 14s. as compensation. The action had been origin- 
ally brought under the Employers’ Liability Act, but un- 
successfully. The County Court Judge, however, assessed 
—— in accordance with the later Act. The employers 





appealed 
Mr. R. M. Bray and Mr. Spencer Bower contended 


that the work done was neither “‘ repair” nor “construc. 
tion,” but ‘‘ alteration,” and the word ‘‘altered ” was not 
used in connection with a building, although it was used 
in connection with an ‘‘ engineering work.” Nor was the 
structure a scaffolding within the meaning of the Act; it 
was a mere temporary structure inside a completed build. 
ing. Again, the building was not 30 ft. in height, and 
even if it were, upon the true construction of the statute, 
there was no lability unless the building was being con. 
structed, &c., at a height of 30 ft. by means of a scaffold, 

Mr. Ruegg, Q.C., and Mr. Moyses argued that this 
was a case of the “‘construction” of a building. The 
stable had never been properly or completely constructed, 
The word scaffolding was not used in the Act in any tech- 
nical sense, but in its colloquial meaning. The scaffold- 
—e not be 30 ft. in height. 

he Court allowed the appeal. 

In the course of his judgment, A. L. Smith, L.J., said: 
The first question is whether, for the purposes of sec- 
tion 7, sub-section 1, of the Workmen’s Compensation 
Act, the height of a building is to be measured to the to 
of the upright walls or to the top of the roof. I shall 
leave the question as to the proper method of measuring 
the height of underground buildings for future considera. 
tion. ith- regard to this case it was shown that the 
building was more than 30 ft. in height up to the top of 
the roof, and, therefore, in my opinion, the applicant 
has made out that the building exceeds 30 ft. in height 
within the meaning of the Act. With regard to the 
question whether the planks and the trestles constituted 
a scaffolding the County Court Judge has held that the 
did, and, in my opinion, there is evidence of a scaffold. 
ing having been used. It is immaterial whether that 
which is alleged to be a scaffold is inside or outside the 
building. Neither do I think that the scaffolding need 
be 30 ft. high. I now pass on to the question whether 
the deceased was employed by the undertakers on a 
building which was being ‘‘constructed or repaired ” by 
means of a scaffolding. ‘‘ Undertakers” are defined in 
sub-section 2 of the section 7, and are stated to be in the 
case.of a building those employed in the construction, 
repair, or demolition. Here the building was already 
completed and in actual use, and subsequently it was 
found necessary to strengthen it. - Accordingly iron- 
masters were employed to put in girders. I do not 
think they can be said to have been constructing the 
building. In the case of an engineering work “ under- 
takers ” are defined to be the persons undertaking the con- 
struction, alteration, or repair, but the Legislature when 
they came to the case of a building, left out the word 
“alteration.” Putting in something additional cannot 
be called repairing. This appeal should be allowed. 

Lord Justice Collins, in the course of his judgment, 
said: Although definition of the terms used in the Act 
is often impossible, yet it is possible to say as to certain 
cases whether they fall within the Act or not. The pre- 
sent case cannot be brought within the Act without 
straining the particular words. It never can have been 
meant to cover the case of a man employed to put up a 
rod to hang pictures on in a drawing-room, although he 
supported himself on a platform which can be called a 
scaffolding in order to do it. 

Lord Justice Romer concurred. 





Rees v. Thomas.—This case involved the decision of an 
important point with regard to an employer’s liability 
for the accidents to a workman owing to dangerous acts 
done in an emergency. It = that a workman, who 
was a colliery fireman, met his death under the following 
circumstances: It was his duty to inspect the mine from 
time to time, make a report, and then convey this report 
to the office which was distant about half a mile from the 
pit mouth. Contrary to the rules of the mine, he took a 
ride upon a truck ¢ Ald by a horse along a tram line. 
The horse took fright and bolted, whereupon the de- 
ceased jumped down and was run over by a truck in his 
endeavour to stop the horse. The County Court Judge, 
having held there was no ‘serious and wilful miscon- 
duct,” found in favour of the widow and awarded com- 
pensation. The employers appealed, The Court dis- 
missed the appeal without calling upon the respondents 
to argue. In the course of his judgment A. L. Smith, 
L.J., referred to the case of Lowe v. Pearson (1899, 
1 Q.B. 261), where a boy had interfered with machinery 
which he was forbidden to touch. His Lordship said that 
a servant while in his master’s employ, doing something 
outside the scope of his employment in his masters 
interests, was entitled to compensation. 





Tue Brazitian Navy.—The Brazilian Government has 
decided to close its Navy yards at Bahia and Pernambuco. 
The yards are to be sold, and the amount obtained for 
them is to be placed to the credit of the Department of 
Marine. The two establishments are stated by the 
Minister of Marine to have involved an outlay during 
the last nine years of 630,000/., while they have only pro- 
duced three small vessels, The Brazilian Government 
hopes by closing the yards to effect economies to the 
amount of 70,0007. per annum. 





Canapian Raitway Divipenps.—The Grand Trunk 
Railway Company of Canada is at last in a position “> 
sume dividends upon its first preference stock. The - 
tribution is, however, only to be at the reduced rate 7 
3 per cent., instead of the full 5 per cent. The promise 

3 per cent. is, of course, a good deal better than nothing. 
The last previous dividend was distributed upon t x 
stock in 1890. The holders of the guaranteed he s 
which precedes the first preference stock, will receive '0 





1898 their full 4 per cent. The last previous complete 
4 per cent, was distributed upon the stock in 1891. 
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STEAM PIPES.* 


By Mr. J. 'T. Minton, Member of Council, Chief En- 
gineer Surveyor of Lloyd’s Register of Shipping. 


In 1895 the author had the honour of reading a paper 
on steam pipes before the members of this Institution, 
and it is thought that some further remarks upon the sub- 
ject would not be out of place, in view of its increasing 
importance. When it is remembered that there are in 
existence about 15,000 steam vessels of above 100 tons 
register, and thatin any vessel the failure of a steam pipe 
may possibly lead to her total disablement, and that every 
day sees several additions to the number of vessels in 
which steam pipes of larger size and working at higher 
pressure are used, it will be realised that the subject is 
one which demands the attention and consideration of 
marine engineers. _ : ? 

When dealing with matters in general use, or coming 
under common observation, there 1s no doubt that a few 
failures teach their lessons more emphatically than a large 
number of successes ; and therefore, in this paper reference 
will be made to some of those cases of accidents to steam 
pipes which have been publicly inquired into under the 
provisions of the Boiler Explosions Acts of 1882 and 1890. 
‘A summary of all the cases which have been so inquired 
into is given in the Appendix to this paper, but it must 
not be thought that these are all the serious accidents to 
steam pipes which have happened, as many failures occur 
which are repaired without the facts becoming known to 
the officials whose business it is to hold these inquiries. 

Tt will be seen from the Appendix that in none of the 
cases has failure occurred through original weakness of 
the pipes themselves, that is to say, through their being 
originally made too thin. In the majority of cases the 
troubles have arisen through the design of the pipes 
having been at fault. In fourteen out of the sixty-eight 
cases referred to, the accident occurred through there 
being no provision for draining the collection of condensed 
water from the pipes; while in no less than thirty-eight, 
or more than half of the total accidents, there was insuf- 
ficient provision for expansion and contraction, and for 
the motion due to vibration, &c. ; and in many of these 
cases similar accidents had previously occurred without 
being inquired into. In a few cases the explosions 
occurred either through original defective workmanship, 
or through defects which su uently developed in the 


ipes. 

Th: wilte well to first. consider the materials used for 
ipes before dealing with the question of design, as the 
fatter has to be made to suit the materials employed. 

The materials in general use for main steam pipes are 
copper, used either in the form of seamless or of brazed 
iubans wrought iron, generally lap-welded ; steel, also 
lap-welded, and sometimes fitted in addition with a 
riveted butt strap covering the welded joint; cast-iron 
has been employed in a few cases, as also has seamless 
steel. Small steam pipes for auxiliary purposes are 
almost invariably made of copper. In a few cases, how- 
ever, they have been made of seamless steel. 

Of these materials copper is by far the most common. 
Formerly, nearly all copper pipes were made from sheet 
copper, with brazed lap joints, straight pipes, except 
in the largest sizes, being made with one seam. nds 
of small pipes are generally made from straight tubes ; 
large bends, however, are made from two sheets, worked 
into shape by the coppersmith, and brazed along two 
seams. Recently, improvements in manufacture have 
enabled seamless tube to be made at reasonable prices, so 
that, up to about 6 or 7 in. diameter, most steam pipes 
are now made from seamless tubes, which are bent by 
the coppersmith into the shapes required. Generally 
the flanges are brazed on the pipes, but in a few cases 
special patent flanges are adopted, enabling brazing to be 
dis — with. ‘ 

at want of confidence is felt in copper pi by the 
Admiralty, and by some engineers, pty hn ag their 
wrapping them with copper wire, or by steel wire rope, 
or by fitting wrought-iron bands at short distances apart 
along their whole length. 

Copper probably owes its present extended use mainly 
to custom, and its first selection was, no doubt, due to its 
non-liability to corrosion and to its great ductility. The 
latter, however, is a variable quantity, depending largely 
upon the treatment to which it has been subjected, and 
depending also upon its composition, commercial copper 
rarely being pure. 

When copper has been thoroughly annealed it is very 
soft, and a very low stress, say, even less than two tons 
per square inch, will produce a slight permanent set. As 
thestress increases the deformation increases more rapidly, 
and at a tensile stress of from 13 to 14 tons per square 
inch, calculated from the original section, fracture will 
take place. In the case of copper, which has been 
nyneery properly annealed, the elongation in 8 in. will 

about 30 to 40 rcent. If the copper is stressed to 
any less amount than its ultimate strength, and the load 
released, it will be found that the stress ons hardened the 


copper, and that the metal will then be practically elastic | P 


Re nearly its original load, less stress than this pro- 
ducing no further permanent elongation. If after this 
hardening the copper is again annealed, it will behave as 
it did in its original annealed state, a low stress again 
producing a permanent elongation. 
PE pe of hardenin 
parent ultimate strength of copper, is well illustrated 
by - autographic diagrams, on page 466, of tests made 
Py. rofessor W. C. Unwin on specimens of copper, one 
ing annealed and the other fairly hard. Fig. 1 repre- 
= the tests on the anhealed, and Fig. 2 upon the other 
pecimen. In these figures vertical distances represent 
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upon the extension, and the | P’ 





the total load upon the specimens, and horizontal dis- 
tances represent upon an exaggerated scale the elongation 
in an original length of 8 in. i : 

The particulars of the actual tests are given in the 
following Table :— 





























Di : | Stress at | Maximum} Elonga- ms 
amensions. . Elastic | Stressin | tion in r 
~~ | Section.| Timit, Tons. 8 In marks. 
Width. | Thick. ‘ : | 
| 
in. in. | sq. in. << ar ta | per cent. | ree 
1.503 | 0.188 | 0.2826 1.769 13.03 48.13 | nealed. 
1.498 | 0.193 | 0.2891 | 15.56 16.13 17.88 | Hard. 


! | | | 





The nearly vertical line at the commencement of each 
curve shows that the elasticity of the material was at first 
nearly or quite perfect, the falling away of the curve from 
the vertical portion shows the elongation which takes 
place after the elastic limit has . In the case of 
the hard copper, it appears that after the material has 
commenced to stretch, the application of the same load 
continues to elongate it. In the case of the soft specimen 
a low stress commences to stretch it, but until nearly half 
of the total elongation is reached each successive incre- 
ment of stretch requires a higher stress to produce it. 

The break in the curve was produced by relieving the 
stress after an extension of one-third of an inch. On the 
load being re-applied, it will be seen that the elastic limit 


had been raised by the previous testing from 1.769 to 6.9 | } 


tons per square inch. 

The lower ultimate strength shown by the annealed 
piece of copper is due to the stress being calculated from 
the original area, the great extension of the soft specimen 
causing more contraction of area than occurs with the 
harder specimen. If the stress actually borne by the two 
pieces is referred to the actual reduced section at the 
moment when each is withstanding the maximum load, it 
will be found that the results are approximately equal in 
these two cases. This shows the importance, when test- 
ing copper for the purpose of ascertaining its quality, of 
being careful that the specimen is properly annealed 
before the test. : 

Hardening of copper may be produced in other ways 
than by direct tension. Copper wire is hardened by con- 
tinual Renting and straightening, sheet copper is hardened 
by hammering or by cold rolling, — may be hardened 
by planishing or by being hammered or bent whilst they 
are ‘‘loaded,” and copper tubes are always hardened 
when they are drawn on a draw-bench either to a smaller 
diameter or to a thinner gauge. In whatever way copper 
is hardened its ductility is correspondingly lessened, and 
in all cases the hardening may removed by ‘‘anneal- 
ing,” that is by raising it toa bright red heat and either 
quenching it in water, or allowing it to cool gradually. 

Commercial copper, as used for other than electrical 
purposes, is rarely pure, or even nearly pure. The effects 
of some of the common impurities, such as arsenic, nickel, 
and silver, are supposed not to be detrimental ; while, on 
the other hand, antimony is objectionable, and bismuth, 
even in small traces, is exceedingly prejudicial. The 
usual workshop test for the quality of copper is to cut off 
a portion of the pipe or sheet and anneal it, when it 
should stand bending quite close, without a sign of 
cracking. The edges also should stand thinning to a 
knife- ge without crack when hammered to a scarf-joint 
form with a lap of about three or four times the thickness 
of the copper. | ; 

Brazing solder is composed of copper and zine, in about 
equal proportions ; occasionally, however, 4 per cent. of 
tin is added to the mixture. The mixed metal is 
first cast in iron ingot moulds, then it is reheated toa 
certain temperature, considerably below heat, at 
which it becomes brittle, and is pounded up with an iron 
pestle and mortar. The addition of the small quantity 
of tin is said to facilitate the pounding. It thus appears 
that at a temperature intermediate between that of the 
steam and a red heat, the solder becomes brittle, and unfit 
to sustain any stress. : 

It is pet | considered that the brazing solder, like 
copper, is not liable to corrosion ; and in the majority of 
cases in which brazed copper steam pipes have been cut 
up after many years of service, the brazing is found to be 
in as good condition as the copper. Ina few cases, how- 
ever, the brazing of copper steam pipes has been found to 
have deteriorated in use to an alarming extent. Atten- 
tion was first drawn to this in the case of the fatal 
explosion of the steam pipe of the s.s. Prodano, referred 
to in the Appendix as No. 1033. After the official inquiry 
into the matter, this case was investigated by Professor 
Arnold, of Sheffield, whose report was published in 
ENGINEERING, vol. lxv., page 468, and Engineer, 
vol. Ixxxv., e 363. Professor Arnold showed that the 
brazing in this, and in another case submitted to him, at 
the same time had deteriorated by the whole of the zinc 
in some parts of thesolder becoming oxidised, the copper 
remaining in the form of a spongy metallic mass, the 
res of which were filled with the oxidised zinc. He 
attributed this result to electrolytic action set up by fatty 
acids produced in the boiler, or in the steam pipe, from the 
decomposition of organic oils, as he found and separated 
these organic acids from the deteriorated solder. Since 
attention was drawn to these cases, a few other steam 
ipes have been found to have been similarly depreciated 
in their brazing. 

It is worthy of note that experience with Muntz metal 
exposed to the corrosive action of sea water shows that a 
somewhat similar deterioration of the zinc takes place. 
It is said that this is prevented if a small quantity of tin 
is added to the mixture; but in the cases of the brazing 


_ The properties of wrought iron, mild steel, and cast 
iron are too well known to require rs description. 
In making either wrought iron or mild steel welded steam 
pipes, the tubes are made from rolled strips or plates, the 
edges of which are bevelled by machine, and the weld is 
always lap, not butt. In all but the t sizes the 
welding is done in rolls at one heat the whole length, but 
in the largest sizes of pipes it is done piece by piece in a 
similar way to the welding of boiler furnaces, In wrought 
iron a free welding quality is usually selected in preference 
to a very strong iron, sonndness of weld being considered 
to be of the first importance. In mild steel the ver 
mildest qualities are selected for the same reason. Wit 
either material the requirements of manufacture, except 
in the cases of the very largest pipes, are such that the 
thickness is in excess of the requirements of strength for 
such steam pressures as are now in use, so that when 
iron or steel pipes are used a very large margin of strength 
is always provided. 

In the case of wrought-iron pipes it is usual to trust 
to the welded joint, but with mild steel, in some cases 
a riveted butt strap has been fitted as an extra pre- 
caution over the welded joint. Experience, however, 
with steel lap-welded boiler and other tubes has shown 
that with the mild qualities of material actually used as 
reliable welds can be made with steel as with wrought 
iron. It need hardly be pointed out that butt straps add 
considerably to the weight and cost, and that every need- 
less rivet hole is a possible source of leakage and trouble ; 
so that if the welds are really efficient, and if they could 
»e tested so as to practically eliminate the probability of 
defective workmanship, butt straps would soon be dis- 
pensed with. ; 

To 2 a such a high hydraulic test upon welded steel as 
would really stress the material to nearly its elastic 
strength is impossible, except with the largest pi 
owing to the thickness adopted being much ter than 
is needed from the requirements of strength alone, and 
the fact that such pressures would strain the flanges and 
oe fastenings, but tests of three or four times the 
working pressure can always be made. It has been sug- 
gested by some pipe makers that, to give confidence in the 
welds, each steel pipe should be made somewhat longer 
than is actually required, and that test pieces should be 
cut off from one or both ends before flanging, and opened 
out and tested in a testing machine across the weld. In 
addition, of course, a high hydraulic test would be made 
after the flanges were fitted. 

Flanges for wrought iron or steel pipes may be welded 
to the eg but usually they are screwed on. In some 
cases they have _been riveted to the pipes. Successful 
ne are shown in Fig 3, in which the flanges have been 

orged out of the solid, without weld, and screwed on the 

pipe with a diminishing thread. The thread extends 
through the whole thickness of flange, but in more recent 
practice the flange overlaps a part of the pipe without 
thread. In either case the flanges are caulked on both 
sides to insure steam tightness. 

When wrought iron or steel Pore are used, the designs 
are generally made so that individual pipes are straight 
or nearly so. It may be of interest, however, to know 
that if bent pipes are really required they can be made 
with a radius of three times the bore for pipes below 6 in. 
diameter, and four times the bore for pipes up to 12 in. 

In — of 1895 it was stated that cast-iron steam 
pipes h een used with success for many years, and 
a list was given of several vessels in which such pipes 
were fitted, and the periods during which they were 
in use were also recorded. In most of these vessels 
the cast-iron pipes are still in service. The almost 
invariable use of cast iron for stop valve chests, &c., 
shows that as a material it can relied upon for 
— and durability, and the experiences with the 
vessels referred to show that pipe designs can be made 
permitting the use of rigid material. 

When wrought iron or steel pipes have been used for 
modern vessels, experience has shown them to be admir- 
ably adapted for their purpose, and no trouble whatever 
has been experienced with regard to their corrosion. 

Having now discussed the qualities of the different 
materials used for steam pipes, it will be well to refer to 
the conditions which the pipes have to fulfil in actual 


use, 
The first condition to be noticed is that the pipes have 
to be strong enough to withstand the pressure to which 
they are to be subjected. In the case of wrought iron or 
steel, as has already been stated, conditions of manu- 
facture require such a thickness that the strength is more 
than ample. Copper pipes, however, may easily be 
made of less strength than sufficient. The usual practice 
of marine engineers is to take the Board of Trade Rule 
asa minimum. The rule is as follows :— 
Thickness in inches . 


P< 








6,000 + }, in.; 
ae Seems pipes, and fur seamless pipes not over 8 in. 
wide 
P x ‘ 
= "sor oe aa in, 


P being the working pressure in pounds per square inch, 
and D the inside diameter in inches. 

When making copper pipe, either from sheet or from 
straight lengths of tube, it is usual to make the bends 
from material one gauge thicker than would be used for 
straight lengths, and if the bends are very severe, to use 
two gauges thicker. This is necessary, as ‘the material at 
the back of the bends is thinned in working. It must 
not be lost sight of that the extra thickness remains over 
pat poste portion of the pipe, which is therefore ren- 
de m 





solder —— by Professor Arnold, one specimen 
which originally pee per cent. of tin was equally 
affected t2 that composed of copper and zinc only. 


ore rigid than it would be if it were uniformly of 
the minimum thickness. 























466 ENGINEERING. [APRIL 7, 1899, 
Regarding questions of strength only, it is well known| It must be borne in mind that the hollow cylindrical | proportion. If the copper is at first well annealed, these 
that, in ieien subjected to internal pressure, the cir- | form is one naturally possessing great strength and rigidity | forces being more than sufficient to produce stresses 


cumferential stress produ in the material is double 
that in a longitudinal direction. A pipe under hydraulic 
pressure will therefore always yield first by bursting open 
along the line of least a ge usually the seam. 
reference to the failures which have actually occurred in 
practice, however, as given in the Appendix, shows that 
most of the fractures occur circumferentially at or near 
the flanges, and are obviously due to longitudinal stresses. 
The causes of these must therefore be looked for from 
other than internal pressure. 

The next condition to be noted is that when in use the 
pipes will be much hotter than when they are fitted up, 
or when not in use. The temperature of steam at 200 Ib. 
pressure—a common pressure now—is 388 deg. Fahr. At 
300 lb , at which some boilers are being worked, the tem- 
perature is 422 deg., so that when in use the temperature 
of the pipes may be from 350 deg. to 390 deg., or even 
more, in excess of that at which they are fitted up. The 
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co-efficient of expansion of iron or mild steel for a range 

of 360 deg. is .0024, and that of copper is .0037. Pipes, 

therefore, of these materials will tend to become longer 

when in use by these amounts. In addition to this, the 

boiler itself, to which one end of the length of pipe is 

attached, also expands, and thus raises one end of the | 
pipe from j in. to 4 in., according to the size of the boiler, | 
while the end attached to the engine remains stationary. 
The necessary alteration of form of the pipes to allow for | 
these expansions must be provided for in the design of | 
the steam pipes, either by providing properly constructed 
expansion joints, which will allow the requisite freedom 
of motion, or by making the pipes of such form that the 
movements can take place, owing to the ductility of the 
material, without producing undue stresses on the pipes 
themselves, or on their connections to the stop valves and 
engines, 

When cast iron or wrought-iron pipes are employed, it 
is usual to consider that their rigidity is too great to 
allow of the expansion to be accommodated by the flexi- 
bility of the pipes themselve:, and generally, therefore, 
expansion joints are fitted to them. An example of 
such a joint is shown in detail ‘n Fig. 4. 

With copper pipes, however, it is more often considered 
that the pipes will be sufficiently flexible, and the material 
sufficiently ductile, to permit of their repeated contrac- 
tion and expansion without the need of stuffing-box 
expansion joints, and consequently these are rarely fitted. 
Undoubtedly pipes can be made sufficiently flexible to 
meet all practical requirements; but, unfortunately, 
many of the designs in general use, sometimes combined 
with the faulty workmanship of not or annealing 
the pipes, are such as to give continued trouble in keep- 





ing the flange joints tight, and in some instances also in 
roducing rupture of the pipes at or near the flanges. 
BS ey designs will be presently referred to. 


me of 


columns, &c., where sti 
is often forgotten when dealing with pi 
i 


and shape, are subjected to the same loading, producin 
either transverse bendi 





in proportion to its —— and hence its general use for 

ness is required. This property 
and they are 
A | often credited with far more flexibility than they 
In questions dealing with the rigidity or flexibility of 
i it is well to remember that if a solid bar and a 
ollow tube of the same material, and the same length 


Ss. 


or torsion, or the two combined, 
the deflections will be identical if the diameter of the 


solid bar be equal to 4 D4 — d+, where D and d are the 


outside and inside diameter of the pipe. A bar of this 
diameter may therefore be looked upon as the equiva- 
lent of the tube when considering its flexibility, 
and if such a bar be flanged at the ends like 
the pipe, and attached to the stop valves, &c., by the 
flanges, the strains which the expansion, &c., will put 


beyond the limits of elasticity, will doubtless permanently 
alter the shape of the pipe. At the parts where deforma- 
tion takes place the copper will be somewhat hardened. 
When the pipe is cooled down it will tend to regain its 
original shape and length, and strains will be set up in it 
of opposite character to those caused by heating it. Each 
raising and lowering of steam will therefore bring alter. 
nating stresses on the pipe, each time tendin = a 
the material and decrease its ductility at those parts 
where most deformation takes place. There is no wonder 
therefore that in time the whole of the ductility is 
a. and the pipe cracks round near one or both 
anges. 

From the diagrams shown in Figs. 1 and 2 it will be 
evident that, while on the one hand the more thoroughly 
annealed the material of the pipe is the more easily it wiil 
be deformed ; yet, on the other hand, when well anneakd 
the yielding power or ductility of the copper is such that 
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upon the flanges of the stop valves will be the same by 
the bar or by the tube. 

Let us now consider a pipe such as is commonly 
ae say, such as fitted in one of the cases referred 
toin the Appendix. This ae forms a right-angled bend, 
the two arms being 2 ft. and 6 ft. long respectively, the 
inside diameter of the pipe is 6 in., and its thickness is 
-212, so that its stiffness or rigidity is equal to that of a 
solid bar of copper 44 in. in diameter. The expansion due 
to its temperature would, if not resisted, increase the 
lengths of the two arms by over ’, in. and } in. respectively, 
and in addition one end 1s raised up by the expansion of 
the boiler about 4 in. The pipe therefore has to have 
such forces applied to the flanges at the two ends as would 
bend a solid bar 44 in. in diameter till the arms were 
shortened by the amounts mentioned, as well as displace 
one end 34 in. vertically, and at the same time there must 
be such bending moments applied to the ends as will keep 
the flanges in the same plane. These forces have to be 
borne by the thin metal of the copper pipe at the parts 
where it is brazed to the flanges. Ifa larger pipe were 


| considered the forces involved would be even greater in 





| ally, however, only the bends, that is, the 


| pipes have } 
| annealed, the straight portions being left unannealed, 


very considerable deformation can take "> without 
danger. Fig. 2, however, shows that with hard copper 
very much less yield can take place without the pro- 
duction of great strains, and consequently of great risk. 
It may be well to point out that the expansion of iron 
is only about two-thirds of that of copper, so that 
the deformation in an iron pipe would be only two- 
thirds of that of a copper pipe; but, on the other hand, 
it isa stronger athe: 9 and in general, iron pipes would 
be thicker than those of copper, so that with iron there is 
considerably less flexibility than with copper. , 
| When copper pipes have to take up the expansion and 
| contraction c noe alteration of form, it cannot be too 
‘strongly urged that they should be annealed uniformly 
| throughout their whole length. Unfortunately, the prac- 
| tice on this point is not well established. Some copper- 
| smiths are particular in seeing that this is done; gener- 
parts where the 
been bent and therefore extra hardened, sre 





whilst other coppersmiths leave even the bends unan- 


|nealed. The portions near the flanges always become 
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practice is at best a makeshift one, the usual, and prac- | unannealed, and hence the reluctance of marine engineers 
tically the only plan, being to heat successive portions of generally to have pipes which have been satisfactorily at 
the pipe over an open coke fire, the workman turning it work for some time taken down and possibly injured in 
| round and shifting it about over the fire until each part | the attempt to anneal them, It is not too much to 

‘in turn is thought to have been raised to a red heat. | that our engineers should, if they will continue to use 








ipes are afterwards annealed in their whole length it 
pappens that the whole of the deformation strains become 
concentrated upon the soft part at the flanges where there 
is the greatest tendency for rupture to be produced. 


_ . 
annealed when the flanges are brazed on, and unless the | 
| 
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From what has keen stated, it would a i i i i i i i i 
ee ; » It ppear to be | Irrespective of the difficulty of getting the inner side of a large and thick copper pipes, provide proper furnaces 
oa po copper bp eu which have to take M4 large bend near the coke fire, this method leaves much to | where the pipes eee uniformly heated throughout their 

is, eet eformations, should be periodically annealed. | be desired, and involves a — risk of some parts being | whole length at one operation. DEY 
annealin ig brings up the question as to how the| left hard, while the remainder is annealed. An unhomo- There is, however, no absolute necessity in most cases 
@ of a bent pipe can be effected. The workshop | geneous pipe may be in a worse condition than one wholly | for using bent pipes. Straight pipes can nearly always 
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APPENDIX. 


List or Cases or CasuaLtixs To STREAM Pipes &¢., INQUIRED INTO UNDER THE PROVISIONS OF THE BOILER 


Expiosions Acts or 1882 anp 1890. 

















REMARKS. 


Explosion cf copper bellows expansion joint, which was constructively weak. 
Cast-iron pipe, 6} in. in diameter, decayed where it passed through the uptake, and was 





Explosion of copper pipe, which was probably cracked in the process of manufacture. 
* ph md 5 to boiler corroded. Pipe was 20 years old. 
to the wheel for opening the valve being 


Winch stop-valve broken at flange through insufficient provision for expansion of pipe. 
Main steam pipe broke at flange, through want of provision for expansion. Four times 


Main steam pipe burst at lap ; probably due to defective workmanship at original brazing. 

54 in. copper pipe burst at brazed joint of a bend. Brazing was thought to have been 
the accident was attributed to the presence of water in the pipe. 

Copper steam pipe broke at flange, through expansion joint fitted being useless. 

Copper pipe, 14 in. in diameter, failed at seam. Accident attributed to presence of water 


Copper pipe cracked through solid copper at edge of brazed seam. Accident attributed to 

ws in the copper. 

Copper pipe, 6in. in diameter, fractured circumferentially at flange connecting it to stop 
valve. Four times previously repaired. Want of provision for expansion. 

Branch of stop valve chest broke off through expansion joint being inefficient. 

Copper pipe, 8 in. in diameter, broke at flange ; attributed to presence of water in pipes. 


part adjacent to brazed seam. Attributed to water in pipe. 
Failure attributed to insufficient provision for ex- 

Pipe had been several times previously repaired. 

Cast-iron stop valve chest burst, through accumulation of water. 


| Copper pipe broken at flange through insufficient provision for expansion. 


Copper winch steam pipe broke at flange, attributed to water in pipe. 
broke at flange, though inefficient provision for expansion. 
Copper steam pipe, 4} in. in diameter, broke at flange, through want of provision for ex- 
There were two similar failures at short intervals. 
Copper steam pipe, 7} in. in diameter, broke at flange, through insufficient provision for 
Hind previously failed in the same way, and had been repaired. 
Copper main steam pipe broke at flange through insufficient provision for expansion. Had 


Copper main steam pipe broke at flange through insufficient provision for expansion. 
Copper pipe, fitted five months previously, broke at flange through insufficient provision 
This new pipe had previously been three times repaired. 

Copper pipe broke at flange through want of provision for expansion. 

Copper junction-piece burst. Want of proper provision for expansion. Had been previously 


Copper main steam pipe broke at flange, through want of provision for expansion. 
Copper main steam pipe broke at a. through want of provision for expansion. 
ired. 


Had 


Auxiliary steam pipe failed through defective brazing of flange. 


Cast-iron stop valve chest burst, due to corrosion ; 22 years old. 
Main steam pipe failed at brazing, attributed to water in pipes. : 
Cast-iron stop valve chest burst, attributed to water in pipes, and possibly original defect 


Copper main steam pipe broke at flange. Insufficient provision for expansion. 
Ditto Ditto Ditto. 


Copper main steam pipe broke at flange, through insufficient provision for expansion. 

Copper main steam pipe, 5 in. in diameter, broke at flange, through insufficient provision 
for expansion. This pipe had been fitted with iron bands at 8 in. intervals. 

Copper main steam pipe broke at flange, through insufficient provision for expansion. 

Cast-iron valve chest broke at flange connecting it to engines ; 24 years old. 

Probably original defective workmanship. 

Copper main steam pipe broke at flange, through insufficient provision for expansion. 

Cast-iron stop valve chest broke at flange, through collision of vessel. 

Copper steam pipe, 94 in. in diameter, broke at flange, through want of provision for 


Copper main steam pipe broke at flange, through want of provision for expansion. 
i Ditto Ditto 
Ditto Ditto 
Copper pipe, 54 in. in diameter, broke at flange, through want of provision for expansion. 


Copper steam pipe broke at both flanges, due to want of provision for expansion. 
Copper main steam pipe broke at flange. No provision for expansion. 


Had previously failed at same place, and been 


Copper main steam pipe broke at flange. Had previously been renewed. Want of sufficient 


Three copper main steam pipes broke at flanges in this vessel at different times. No ex- 
Cast-iron junction chest broke at flange ; attributed to water in pipes. 
Two previous failures. No provision for ex- 
Copper main steam pipe broke at flange ; due to insufficient provision for expansion. 


Copper main steam pipe burst at seam, which was thought to have been originally defective. 
Copper main steam pipes broke at flanges on three occasions. Insufficient provision for 
Copper main steam pipe broke at flange ; attributed to expansion joint being inoperative. 
Copper main steam pipe broke at flange ; attributed to insufficient provision for expansion. 


Rood A | Name of Vesse'. Date. 
120 | 8.8.Simcom ..| 1885 
169 | Ranger .. ..| 1886 I 
| exposed to heat. Pipe was 26 years old. 
238 =| Elbe ..| 1887 \ 
277_—=«|: Erin *" - 1888 Wrought-iron pipe connecting top of water-gau; 
209 #| Bryn Glas | 1&88 Intermediate stop valve cover broke, attribu 
| turned the wrong way. 
sso | Clyde. | 1890 
453 | Springbok 1890 
| | previously repaired at same place. 
460 | Jumna .. --| 1890 
468 | Number Three ..|  1£91 
defective, an 
430 | Greencastle 1891 
512 Rohilla 1891 
in the pipe. 
530 City of Lincoln ..| 1891 
| | water in pipe, and existence of old 
543 Ragusa 1892 
556 | Lockmore 1892 
572 | Shannon.. 1892 
578 Vulcan 1892 Copper pipe, 6 in. in diameter, failed at brazing of seam. 
580 Grimsby .. 1892 Copper main steam pipe burst at 
584 Astrion 1892 Copper pipe burst at a junction-piece. 
pansion. 
589 Vivla 1892 
657 Othello 1893 
659 Astrakhan 1893 
718 Urpeth .. 1894 Copper main steam pi 
728 Beresford 1894 r 
pansion. 
742 Raglan 1894 f 
expansion. 
749 Iron King 1894 
previously failed in same way, and had been repaired. 
767 Metal 1894 
772 Iron King 1894 
for expansion. 
775 Cornhill .. ..| 1804 
833 Seaham Harbour | 1895 
repaired. 
854 Danehill .. : 1895 
915 Ethel 1895 
previously failed, and had been repa 
925 Scot > 1895 
929 Sabrina .. 1895 Cast-iron stop valve chest burst, attributed to water in pipes. 
930 England .. 1896 
933 Orient .. 1896 
934 Sarpedon.. 1896 
of chest. 
943 Vane Tempest ..| 1896 
045 Mobile 1896 
948 Verax 1896 
958 Bencliff .. 1826 
970 Pectan cy 1896 
971 Lapland .. - 1896 
986 Urmston Grange! 1896 Copper pipe 34 in. in diameter burst. 
992 Indrapura ..| 1897 
1003 Anglia .-| 1897 
1001 Ned jed 1897 } 
expansion. 
1013 | Dalmally.. 1897 
1015 Selma 1897 Ditto 
1021 Aberdare. . 1897 Ditto 
1024 Birdoswald 1897 
reviously there were four similar failures in this vessel. 
1033 Prodano .. 1897 Main steam pipe burst, through failure of brazing of seam. 
10384 Ethelburga 1897 Small gun-metal stop valve burst through faulty design. 
1035 Keemun .. | 1897 
1036 Bendi_.. | 1897 
1048 Clan Macnab ..| 1897 Cast-iron stop valve chest burst ; attributed to water in pipes. 
1049 Swansea .. -.| 1897 Copper main steam pipe broke at flange. 
repaired. No provision for expansion. 
1086 | Duchess of York] 1897 Copper main steam pipe burst ; attributed to water in pipes. 
1057. | Thornhill. . .-| 1897 
| provision for expansion. 
1069 Eviline 1897 
pansion joints are fitted. 
1072 Vienna 1897 
1073 Suningdale 1897 Copper main steam pipe broke at flange. 
pansion. 
1095 Burma 1898 
1109 Amsterdam 1898 Cast-iron valve chest burst ; attributed to water in pipe. 
1110 Vedra 1898 
llll Lobelia 1898 
expansion. 
1113 Marie Roze 1898 
1119 Eastry .. .-| 1898 
1123 Scottish Hero ..| 1898 Cast-iron valve chest burst through original defects. 








be designed to meetall requirements, and the expansion 
of these can be provided for by expansion joints of the 
form shown in Fig. 4. These joints are, it is true, 
objected to by some engineers as being likely to be a 
continual source of trouble, but that this is not a correct 
view is shown by the fact that in our very largest mail 
boats they have been fitted and found to present no cA 
difficulty in keeping them in order, while one of the 
largest engineering firms on the east coast have prac- 
tically used no other design for very many years for their 
main steam pipes, and their 2ngines and arrangements 
are, at least, as popular as those of any of their competi- 
tors. Further, it must be remembered that even if some 
trouble is experienced in keeping stuffing boxes in order, 
serious troubles with leaky joimts are by no means 
unknown, where the expansion has to be met by strain- 
ing the pi themselves, Figs. 5, 6, and 7 represent 
plans which have been su ully adopted for steam 
pipes in which all the age are practically straight and 
the expansion provided for by expansion joints. 


In providing for the expansion to be taken up by ex- 
pansion joints, it is necessary to insure that the lengthen- 
ing of the pipe shall really take place by pushing into the 





joint meant to receive it, and that the end of the pipe 
shall neither be stationary in the joint nor drawn out of 
it. This can only be insured by making arrangements for 
fixing the expansion joint in position, and also securing 
the other end of the pipe to a fixed position, either b 
means of long stays attached to the expansion joint itself 
or by some other means. 

The blowing out of the pipe by the steam pressure may 
possibly take place if there is a large bend in the pipe, 
as is seen in some designs. In such cases the preventive 
fastening should be secured to the bend, not to the pipe 
near its free end. Expansion joints are often fitted with 
what are called safety stays to prevent the pipe being 
blown out. When these are short and fitted too near the 
free end of the pipe they are either useless, or the expan- 
sion joint itself is useless, as they cannot come into ser- 
vice if the pipe expands into the joint as it is intended 
todo. They may, moreover, be an absolute source of 
danger, and at least one of the failures of steam pipes 
recorded in the Appendix was due to their being fitted. 
When steam is up and the pipe expanded the safety 
flange should be some distance off the nuts of the stays. 
If in this condition the nuts are thoughtlessly or ignorantly 





on the pipes cooling down an 
contracting they will be subjected to great Seonlan He 
something must fracture to relieve them. If such stays 
are fitted, therefore, the nuts on them should be care- 
fully adjusted when cold and be fixed in place, either 
by pins through them, or by ferrules placed over the 
stays of sucha length that the nuts cannot be screwed 
down too far. Properly designed pipes, however, will 
ag ag iy stays a all. In none of the plans shown 
in Figs. 5, 6, or 7 are these stays really required, although 
they evs been fitted. 
Whilst referring to the expansion of pipes, it will be well 
to call attention to the methods of supporting long lengths 
of pipe. These should be so arran that while giving 
the necessary — and preventing vibration, they 
will not of themselves prevent the movement of the pi 
due to their expansion and that of the boilers. If thi 


screwed up to the —s 


is is 
not provided for, the supports may ib] t much 
eo stresses on the pipes than would result from their 

ing left altogether unsupported. Unfortunately, this 
= is often neglected by the designer, the hangers 

ing arranged on the vessel by the mechanics who fit 
them in place, who may not fully appreciate all their re. 
quirements. _ 

The remaining point, as regards pipe design, is the 
necessity of providing for means of freeing the pi 
from water which may accumulate in them. In installa. 
tions where there is more than one boiler it may, at any 
time, eee that for some reason steam is not raised in 
all the boilers at once, the pipes connected to those boilers 
not in use may form not only condensers, but also con- 
venient receptacles for the water condensed from leakage 
into them from the stop valves of the boilers under steam. 
Provision should always be made for draining any part 
of the pipes where water can accumulate, and too great 
care cannot be taken, when opening stop valves, to con- 
nect a boiler with others already in use, to insure that 
there is no water in any of the pipes. Fourteen of the 
explosions referred to in the Appendix were thought 
to have been caused by want of attention to these points. 

It is hoped that this paper will call special attention to 
the design of steam pipes, and elicit the opinions of our 
experienced engineers, with a view of improvements being 
effected, so that such casualties as have been referred to 
may in the future be less frequently met with. 








Gas at Paris.—The revenue collected by the Parisian 
Company for Lighting and Heating by Gas in January 
amounted to 365,925/., as commana with 363,946/. in 
January, 1898, showing an increase of 1979/., or 0.54 per 
cent. 





Tue ‘‘Curtose.”—Thes record for cruisers is stated 
to have been won — apanese cruiser Chitose, built 
at the Union Iron Works, San Francisco. At her official 
trial outside San Francisco Harbour, the Chitose, in a 
run of 2 hours 45 minutes, averaged 22.87 knots, the 
highest speed attained being 23.76 knots. The Chitose 
is a protected cruiser of 4760 tons, 402 ft. 2 in. in length, 
and drawing 174 ft. of water. She is provided with 
triple-expansion engines of the latest pattern, which 
are capable of developing 15,500 horse-power. Her 
armament will consist of two 8-in. and ten 4-in. rapid- 
firing guns, twelve 12-pounder, six 24-pounders, and five 
torpedo tubes. 





Batpwin_ Locomorives.—The Baldwin Locomotive 
Works, Philadelphia, are extremely active, but engage- 
ments are being met with reasonable promptitude. The 
works have just secured an order from the Chinese 
Eastern Railwayfor seventy-one locomotives. These 
engines are to of the consolidated freight pattern, 
with Vauclain compound cylinders—duplicates, in short, 
of fifty locomotives ordered for the same railway last year. 
Forty of the newly ordered locomotives are to be delivered 
this year and the balance early next year. The American 
domestic demand for locomotives 1s exceedingly good. 
It is estimated that orders for upwards of two hundred 
locomotives will be placed by American railroad com- 

anies during the next few weeks. The Baldwin Works 
ave also received an additional order from the Midland 
Railway Company, of England, for ten more locomotives. 





BLAST-FURNACES IN THE UNITED StTaTESs.—The produc- 
tion of pig iron has experienced a certain check in the 
United Btates; but at the same time there has been a con- 
tinued reduction of stocks, so that the aspect of affairs 
must still be regarded as favourable. The number of fur- 
naces in blast at the commencement of February, 1899, 
was 195, as compared with 187 at the commencement of 
August, 1898 ; 184 at the commencement of February, 
1898 ; 152 at the commencement of August, 1897 ; 154 at 
the commencement of February, 1897; 173 at the com- 
mencement of August, 1896 ; 215 at the commencement 
of February, 1895; and 200 at the commencement of 
August, 1895. The weekly productive capacity of the 
furnaces in blast at the dates named was as follows: 
February, 1899, 237,639 tons ; August, 1898, 206,777 tons 5 
February, 1888, 228,338 tons; August, 1897, 165,378 tons; 
February, 1897, 162,959 tons ; ~ ye 1896, 157,078 tons ; 
February, 1896, 198,599 seas an fag ye ~~ sag 
tons. The average weekly ca y of the furn 
blast attained its maximum in Jenusty, 1899, and touched 
its lowest point in October, 1896, when the United States 
were in the throes of the last Presidential Election. 
The stocks of pig sold and unsold in the United States at 
the commencement of February were 462,904 tons, a8 
compared with 506,575 tons at the commencement 0 
January; 544,024 tons at the commencement of , 
cember ; 573,012 tons at the commencement of N page 
621,728 tons at the commencement of October; 4D 
688,382 tons at the commencement of September. 
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MOTIVE POWER IN WARSHIPS. | 


The Logical Arrangement of the Motive Power of 
Warships.* 
Commodore Grorce W. MatvitiE, Engineer-in- 

BY niet United States Navy ; Honorary Member. 

(Concluded from page 455.) 

In the design of marine machinery, it is important 
that the ratio between the stroke and the diameter of | 
cylinders bs kept sufficiently high. The ratio is neces- | 
sarily low in all naval vessels, as compared with the mer- 
chant service, on account of the necessity of keeping the | 
machinery below the protective deck. Of course, the 
larger the power and size of the low-pressure cylinder, 
the longer the stroke should be, and therefore the greater | 
the height of engine-room required for a properly-designed 
engine. Thegreater the draught, the greater the possible 
height of engine-room, and, for the same number of revolu- 
tions, the greater the piston speed. It is unquestionable 
that, where more than, say, 10,000 horse-power is to be 
transmitted through a single shaft, under present condi- 
tions of speed and displacement, the number of revolu- 
tions will be limited by the propeller. We in the United 
States Navy, having ships of very light draught, as com- 
pired with other fleets, are most hampered in this regard. 

It has been shown that the use of triple screws would 
tend to a decrease in the volume of the cylinders required 
for giving the powers. Thisis quite apart from the fact 
that the power is divided into three parts instead of two, 
and is due to the greater piston speed possible with the 
smuller screws. It will be seen, then, that considerably 
more latitude is allowable in the design of machinery for 
ships with triple screws than would be possible if twin 
screws were used. If three engines are installed, it is 
certain that a less height is required under the protective 
deck than would be necessary for a twin-screw ship. _ 

It is to be noted, then, that the economy of a triple- 
screw ship is developed not only in more efficient propul- 
sion, butalso in the more efficient use of the steam in the 
engines due to the decreased condensation following the 
increased number of revolutions and the greater pisten 
speed. Theeconomy of propulsion is thus increased as a 
result of both increased propulsion efficiency and of in- 
creased efficiency of the engines. A decreased total 
weight of the machinery is also a natural result of the 
use of triple screws. 

It is, of course, a fact that the use of three engines 
multiplies the number of engine parts. The resulting 
disadvantage is, however, much more apparent than real. 
The Columbia and Minneapolis are examples of the 
practicability of installing large power in three three- 
cylinder engines, and this was accomplished with a stroke 
of but 42 in. There is no doubt it would have been 
necessary to use four-cylinder engines, at least, if twin 
screws had been used. ‘The absolutely necessary increase 
in the number of cylinders is thus shown to be but one- 
eighth. Of course, it is understood that the use of three- 
cylinder engines is not now generally approved. It is 
merely pointed out as feasible, and as intended to show 
that the arguments against triple screws, based on the 
multiplicity of engine parts, could readily be made of 
practically no weight, if other conditions did not render 
advisable an increase in the number of cylinders. 

Water-tube boilers have now come to stay, at least, as 
far as the United States Navy is concerned. These bring 
with them steam of high pressure, and cause the use of 
quadruple-expansion engines for economy’s sake. At 
200 1b. pressure the quadruple-expansion engine gives 
sufficient gain to justify its employment. Owing to the 
low powers of peace-cruising with men-of-war, it is ques- 
tionable whether it is desirable with these ships, to de- 
sign engines for the atest economy at the highest 
powers. Unquestionably an arrangement of cylinders 
which gives the greatest economy at the highest powers 
produces a markedly uneconomical engine for the lower 
powers ordinarily used in peace. 

The wide variations in present designs show how dif- 
ferent designers view this problem. It is extremely com- 
plicated, and I am free to confess that much more data 
than are now available is needed for a full solution. We 
must know the cost of running the auxiliary machinery, 

- and not only the average power of the main engines, but 
their range of power, must also be carefully considered. 
It has been thought advisable, however, in the design we 
are proposing for our latest fast ships, to use quadruple- 
expansion engines throughout, using thirteen cylinders, in 
all, in the three main engines. This is a considerable 
change from the practice of 25 years ago, when two cy- 
linders were most frequent. But the fact that this large 
number of cylinders has been adopted shows that our ex- 
perience, at least, is that the argument of the multiplicity 
of parts of the engines has comparatively little weight. 
The decrease in the size of parts, with. the consequent in- 
crease in the accessibility, in accuracy of adjustment, and 
2 ease of repairs, is a natural sequence of the growth in 
h oe nape of parts, and seems sufficient to overcome the 
disadvantages, It will be pointed out, further, that the 
increase in the number of working parts due to the use 
of — screws is only apparent, as ordinarily there 
would be not more than eight cylinders employed on our 
pox agi ships, against ten cylinders that would neces- 
sarily be used in the pro five-cylinder quadruple- 
expansion engines for our twin-screw shi 

A much more serious objection to the use of triple 
- sagen than the multiplicity of engine parts is found in 
+ ose pee intricacy of the piping plans, and in the 

a number of valves required. This objection is 
Serious. Our twin-screw warships are complicated enough 
rs best. This disadvantage has been reduced somewhat, 
however, by several simple methods. The use of elec- 





| space. 


trically operated auxiliaries has done much in this respect, 
especially as regards piping outside of the machinery 
Our piping plans are very carefully studied, and 
are so designed and arranged as to reduce the number of 
valves to a minimum, and to render plain to the engineer 
the leads of all pipes. All valves are marked mainly to 
show the connections. Many of them indicate as well 
the amount of opening of the valve. Asa result of this 
care in the laying out and installation of piping and 
valves, mistakes in the operation of the valves are made 
almost impossible, and undue intricacy of the piping 
plans isavoided. This absence of complexity is especially 
marked when — is made with some of our 
earlier twin-screw shi ; 

The growth in number of auxiliary engines, owing to 
the employment of three main engines, is another dis- 
advantage of the triple-screw system that is much more 
oer than real. Ordinarily there is no increase in 
the number of auxiliaries in use, only an increase in the 
number available for use ; and, as a rule, these unecono- 
mical auxiliaries are worked much more nearly at their 
rated capacity, and are thus considerably less wasteful of 
steam. Our experience has been that the auxiliary ma- 
chinery gives most of the trouble on board ship, and our 
vessels have been more frequently disabled on the account 
of the failure of these small engines than from any other 
cause due to the machinery. A larger reserve power in 
this, the weak part of the machinery, is too great an ad- 
vantage not to be well worth its cost. 

The increase in engine-room force required with the 
three engines is not excessive, being twelve men at the 
most. This cannot be considered a disadvantage for war- 
ships. The added staff consists entirely of skilled me- 
chanics, and these men are especially useful in making 
repairs while under way. Our recent war experience 
tends to show the imperative necessity of some such 
mobile reserve for the maintenance of a vessel —w 
under weigh, in a condition, at all times, of thoroug 
efficiency. With this increase, there is always someone 
at hand to take the place of any man overcome by heat 
or sickness, and crippling of the crew, as well as the 
machinery, is guarded against. I repeat that the in- 
crease in the engine-room force necessitated by the adop- 
tion of three propelling engines cannot be counted a dis- 
advantage in men-of-war, under war conditions. 

The formation of the stern-post and rudder is made 
somewhat complicated by the use of the central propeller, 
but not more so than in any single-screw merchantmen, 
and I apprehend that this disadvantage will not be given 
great weight by any designer. 

To obtain a proper conception of the advantages of 
triple-screw propulsion, it is necessary to consider also, 
the latitude afforded by this system in the methods of 
running the ship under cruising conditions, since either 
one, two, or threw screws may be used. There have been 
many trials of triple-screw ships under each of these 
methods of propulsion, and it may be interesting to give 
a few of the results, which have not hitherto been pub- 
lished, so far as I am aware. Taking a vessel of, say, 
12,000 tons, 23,000 horse-power, and 22 knotss , when 
all engines are used at full power, it is found that : 

1. The power required to drag one screw, uncoupled 
from the engine and left to revolve freely, is 150 horse- 
power at 10 knots, 600 horse-power at 15 knots. 

2. If coupled to the engine, at 10 knots speed, the 

wer absorbed in dragging is slightly in excess of 300 

orse-power. 

3. If two screws are dragged, the loss from drag is 
practically double what it would be with one idle screw 
for the same s of the ship. 

4, The loss in power due to condensation in an engine 
(not the result of expansion of steam in the cylinders, but 
attributable directly to the heating of the cylinder walls) 
is almost exactly 11b. of steam for each horse-power of 
the maximum power for each engine. This figure is 
approximately correct for all speeds, increasing slightly 
for the lowest speeds. It applies to jacketed engines. 

5. With three equal screws, the centre propeller has 
not sufficient area to give economical results when used 
alone at speeds above 8 knots. With three equal screws, 
the use of the two wing —— alone can be depended 
upon to give a considerable gain in economy for all 
speeds from 8 to 17 knots inclusive. These results have 
been gathered from fully authenticated trials, not only 
of our own ships, but also of triple-screw ships in other 
navies, ; 

All screws were practically equal in disc area in the 
trials from which these results are obtained. 

With these points known, the problem of the design of 
triple-screw ships is greatly simplified. The disadvantage 
of the drag of a screw is measured, and the advantage of 
the fitting hitherto adopted, which provided for the dis- 
connecting of any idle screw from its engine, is clearly 
ys ame The necessity of giving sufficient disc area 
of propeller is, as was expected,  pocogrene shown by 
the failure to secure economy with one engine in use, 
except at the very lowest s s. 

The value of economical engines is so universally re- 
cognised to-day that it seems almost unnecessary to 
mention it; but this value is, in a warship, far greater 
than the mere saving in the coal bill, though that is an im- 
portant item. The matter of economy in the use of coal 
may make all the difference between victory and defeat. 
Coal endurance limits the radius of action of the ship, 
and determines definitely the scope of her operations. 
Of course, we can—as we did recently, in two cases— 
assist a monitor across the Pacific Ocean in case of need, 
but that tardy reinforcement might have been too late. 
Economy at the engines increases the speed of these 
reinforcing ships where that economy can be gained 
without a reduction of bunker space; it increases the 
potential value of each pound of coal, and 10 per cent. 
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may often make the difference between success and 





failure. If this economy were measured alone, and not 
from the military point of view, it might be proper to 
consider the question whether three engines have a 
greater first cost than two of the same total power, but 
economy means more than that. It means victory, and 
it is for this that men-of-war are built. 

If three screws are to fitted to a warship, and the 
design is to conform to the conditions of economical 
propulsion obtaining on these vessels, as shown by our 
present knowledge of the effects of three screws upon 
propulsive and engine efficiency, there appear to be but two 
practicable arrangements. The central engine should be 
oe more powerful than either of the wing —* 
or it should be considerably less powerful. This follows 
from the fact that a propeller design which will give in one 
screw sufficient area for the ordinary cruising speeds up 
to 12 knots, is nearly impossible if the same screw is de- 
signed to be worked as one-third of the propelling system 
for the highest s of the ship. The proportions of the 
screw must be changed to suit the latter conditions. It 
is evidently not wise, also, to use as much as two-thirds of 
the full engine power for cruising at one-tenth power. The 
use of three equal engines is, therefore, out of the ques- 
tion, as far as comparative economy If a small 
centre engine be used it would be practically an auxiliary. 
A very large screw necessarily being fitted to secure a 
fair propeller efficiency at low poem when the small 
engine alone would be used, it would be of practically no 
value at the highest speeds. I consider, therefore, that it 
would be far better practice to use a large centre and two 
small wing og ag in which design, under no conditions 
would there a useless engine. Of course, either of 
these plans, involving the use of two different sizes of en- 
gines on the same ship, is disadvantageous ; but this dis- 
advantage is not so great as a casual view of the condi- 
tions would seem to indicate. .Engines do not break 
down in service. Careful designs for the maximum 
power insure good working of the machinery. Accidents 
to the engines are extremely rare, and are due almost in- 
variably to some defect in a seemingly unimportant detail. 
The engine itself, so far as its large parts are concerned, 
does not break down, and a supply of the lighter spare 
parts provides for all emergencies such as are ordinarily 
met. On the other hand, it is well to note the disadvan- 
tages due to the use of different engines. There is, in par- 
ticular, much to be said in favour of the plan of installing 
small wing engines in a triple-screw ship. It is a fact 
that commanders of our ships hesitate, as naturally they 
should, to enter or leave a port with only one screw in 
use. They desire to retain the practical advants of 
handiness accompanying the use of twin screws, It is, 
further, a fact that ships which ordinarily cruise at — 
of from 14 to 16 knots, we have found to make better 
speeds in time of war than ships of the same class but of 
lower cruising speed. These conditions, combined with 
the proved efficiency of the use of the wing engines at speeds 
up to 17 or 18 knots, have been with us the determining 
factors in causing the adoption of designs involving the 
use of the smaller wing engines. It has been found 
advisable to fit economical machinery for cruising at 
speeds as high as 16 knots. While engines which will 
be most economical at this speed will not be the most 
desirable in this respect for a speed of 10 knots, they will 
retain considerable advantage over any other system in 
the reserve which will be ready for instant use. 

The problem of the design of the propellers to give a 
eke r efficiency for low speeds, and to be also at the 

ighest speed, offers in this system no difficulties. The 
reduction in the size of the wing engines, below what 
would be necessary if three equal engines were used, 
effects a saving of about 200 horse-power, or its equiva- 
lent in steam, due to the decreased condensation on 
account of the smaller engines. This figure applies exactly 
toour recently designed 22-knot armoured cruisers. The 
ship is economical at all the ordinary cruising speeds, 
from 10 to 17 knots. The tactical advantages of working 
with twin screws are retained at all speeds, high or low. 
It has been pointed out that the decrease in size of screw 
is especially advantageous for the wing screws, and that 
it is advantageous, on account of the —- propulsive 
efficiency of the screw working in the following wake, to 
have a large power on the centre engine. These condi- 
tions are especially well fulfilled by the use of the smaller 
wing engines. 

To reduce the engine-room s it is advisable to 
place engines abreast in the ship. It is also a great 
advantage to arrange the engines in this way, as ib 
makes ible the placing of a part of the boiler power 
abaft the engine, which gives easy solution to pro- 
blems connected with the change in trim due to the ‘use 
of light water-tube boilers, and also reduces vibration by 

lacing the engines in the strongest part of the ship. In 
act, the centre and most powerful — is exactly at 
the point of test resistance of the hull to vibration. 
By using smaller wing engines it is also easier to arrange 
the engines abreast than it would be to instal twin-screw 
engines of the same total power. This follows from the 
lozenge shape of the space available for the engine-rooms 
beneath the sloping protective deck, and above the risin, 
bottom of the ship. Again, but one screw is d 
with the two engines in use. This screw is a large one, 
it is true, but the drag is probably not so great as it would 
be with two smaller screws of the same total power. 

It is also ed as an advantage for this system that 
there is always one-half the full power available in case of 
accident. he centre engine is seldom used, and our 
experience goes to show that it is always in a condition 
of very efficiency. The customary employment of 
the smaller wing engines insures ease of ing the 

lar repairs. It is but fair that I should state, that, 
with its very large screw, designed for transmitting about 
half the total power at full —_ the use of the centre 
engine alone may prove slightly more economical thay 
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that of the wing screws for a speed of about 10 knots, this 
superior efficiency following from the working of the 
screw in the following wake. I do not expect, however, 
that the centre engine will often be alone employed, as 
the manceuvring qualities and general handiness of the 
ship are so much improved by the use of two screws at all 
times. It should, however, be pointed out that the handi- 
ness will be retained at full power, and will not be affected 
badly by the reduction in the size of the wing engines. 

In a word, the arrangement of triple-screw engines, 
with approximately one-half the total power placed upon 
the centre engine, and approximately one quarter on each 
of the wing engines, seems to fit a warship, and its condi- 
tions remarkably well. 

Ramming and torpedoing would lose much of their 
danger with the small engines out There is a 
certain prejudice among naval officers against any system 
that shows so plainly as do triple screws the enormous 
amount of power installed in the ship and so seldom em- 
ployed. These officers would possibly prefer to imagine 
all the power in use, even when knowing, as they all cer- 
tainly do know, that frequently not 10 per cent. of the 
total power is actually being developed. The loss from 
drag of an idle screw is plainly seen, but they forget the 
loss in the engine cylinders from condensation, which is 
often much greater. Not to employ ordinarily the re- 
serve power plant increases the value of the reserve as 
well as the economy. It may appear unwise to install a 
plant that is so seldom used, yet when the power is 
wanted it will be wanted badly, and at such times every 
pound of coal in the bunkers may be worth a ton at ordi- 
nary times. 

The use of two screws with two engines upon each 
shaft has not been considered as an alternative to the use 
of triple screws. This arrangement, with its four en- 
gines, has nearly all of the disadvantages attendant upon 
the use of three screws, with very few of their advantages. 
Further, it presents the grave tactical disadvantage 
which was developed so fully in the cases of the Brooklyn 
and New York at Santiago. These vessels were fitted 
with four engines working twin screws, the forward en- 
gines being ordinarily uncoupled. This system was de- 
signed to insure economical running at low speeds ; but it 
was impossible to couple up the forward engines without 
stopping theship, During the battle of Santiago, stopping 
the ship for the 15 minutes necessary to couple up the 
engines would have been fatal. On the contrary, in the 
case of the Minneapolis the centre screw was coupled up 
while the two wing screws were driving the vessel at a 
speed of 17 knots. This was done when the ships of 
Admiral Schley were sighted off Santiago, and before the 
identity of his fleet was established. It isa great advan- 
tage that full power can always be applied on a triple- 
screw ship without stopping. Such conditions would 
surely have been very valuable to the New York at 
Santiago. 

It may naturally be inquired why the superior efficiency 
due to the use of triple screws has not led to their general 
adoption in the merchant marine. Triple screws un- 
doubtedly would have been used in that service if the con- 
ditions obtaining were the same as those existing in the 
Navy. Merchant vessels, however, instead of running at 
a variable speed, are always worked at their full power, 
and there would be consequently no advantage to their 
owners in fitting machinery capable of working economi- 
cally at low speeds. The stroke of engines in these vessels 
is also not limited by a protective deck, and it is always 
possible with them to obtain the — piston speed neces- 
sary for economy by increasing the height of the engine. 
We eee, therefore, that two of the main reasons for the 
use of triple screws in men-of-war do not obtain in the 
merchant service. Added to this must be the fact, that 
the cost of building and erecting three engines, when not all 
of the same size, is considerably greater than that of two 
engines of the same total power ; and also, that the cost 
of maintenance, due to the larger force required, would be 
considerably increased. From these considerations it 
would appear that triple screws may not be desirable for 
the merchant service, under present conditions of size 
andspeed. I think, however, that vim A Transatlantic line 
which would definitely adopt the triple system, would be 
patronised by a considerable number of persons, because 
of the greater security afforded by its use. 

The statements I have made as to the desirability of 
using three screws on war vessels, and the fact that they 
are being used to so great an extent in the Continental 
navies, will naturally lead the thoughtful student to 
wonder why they have not been adopted, to some extent 
at least, in British vessels. This feeling will be the 
stronger from the fact that British engineers are justly 
considered to be thoroughly progressive, and abreast of 
the times with respect to every feature that would tend 
to an increase in the efficiency of vessels. 

It has occurred to me that, whatever other reasons 
may have caused this non-use, until now, of triple screws 
on British vessels, one feature of the case at least may 
serve as a partial explanation. Iam led to this belief all 
the more from the fact that it agrees with the experience 
of all designers with respec’ to some forms of marine 
machinery, which, while very peculiar, are the best 
adapted to the particular cases where they have been 
a viz., the exceedingly light-draught steamers required 
for certain river service. : 

Yacht designers are very familiar with the fact that 
vessels designed for general cruising on the English coast 
are very different from those for general use on the coast 
of the United States, due to the fact that in England 
there is everywhere an ample depth of water, while in the 
United States the reverse is the case. 

In just the same way, we in the United States are 
restricted in the draught of our war vessels to about 
24 ft., while the large British ships can, and do, in some 
cases, draw about 27 ft. As a consequence of this radical 


difference in the circumstances under which large powers 
have to be applied, the problem of the number of pro- 
pellers is presented to the designers on the two sides 
under a different aspect, and I am inclined to believe 
that this has had a great deal to do with the fact that 
British designers have not paid much attention to three 
screws thus far. Had they been compelled to face the 
problem of putting large powers in light-draught hulls, I 
think they would have been driven to a consideration of 
the advantages of three screws, and probably would have 
taken hold of the matter with their characteristic og 
Let me add, in conclusion, that I have given this 
subject of triple screws very careful study, and I believe 
that for war vessels their use is thoroughly logical. 
Further than that, I believe that, we contrary to 
the generally accepted idea of duplication of parts as far as 
possible, the plan which I have suggested for dividing the 
weed between one large central engine, to develop abont 
alf the power, and two smaller wing engines, each of 
about one-quarter power, will give the best results, and is 
likely to be the system that will finally obtain general 
adoption. 


Tur Case or TRIPLE Screws. 


Their Advantages. Their Disadvantages. 
Smaller engine parts. Greater number of parts. 
Greater ease of overhauling. Greater number of valves and 

pipes. 
Greater number of auxiliaries. 


Greater accuracy of adjustment. 
Increased engine-room force. 


Lack of vibration. 

Subdivision of power. 

Increased (probable) available 
power. 

Increased ease of protection. 


Loss of power due to drag of 
idle screw. 

With centre engine alone used, 
the loss of tactical advan- 
tages due to twin screws. 

Increased handiness when partly 
disabled. 

Smaller watertight compart- 
ments. 

Smaller propellers. 

More efficient propellers. 

Less peripheral speed of pro- 

ers. 

Less screw friction. 

Increased revolutions of engines. 

Decreased loss from cavitation 
—the word be‘ng used in its 
broadest sense. 

Increased efficiency of the screw 
working in following wake. 

Decreased danger to propellers 
in ramming. 

Decreased danger to ship that 
is rammed or torpedoed. 

Shorter propeller shafting. 

Decreased racing of screws. 

Freer design of stream lines. 

Freer access of water to screws. 

Increased piston speed and 
economy. 

Decreased total size of cylinders. 

Decreased weight of machinery. 

Decreased condensation in en- 
gines at all—especially at low 

powers. 

Adaptability to light draught. 

ay ratio between stroke and 

iameter of cylinders. 

Less glacis plating required. 

Ease of propeller design. 

Latitude of engine design. 

Great gain in economy at low 
powers. 


Tue CASE OF THE PROPOSED SySTEM OF TRIPLE SCREWS 
WITH SMALL WING ENGINES. 


Advantages. Disadvantages. 
It fits the =. Twosizes of engines in same ship. 
Ease of installation and design. Increased cost of building. 
Great gain in economy at all Increased number of spare parts 
speeds, necessarily carried. 
The tactical advantages of twin 
screws economically retained. 
Engine-rooom space is reduced. 
The powerful centre engine has 
a most economical screw work- 
ing in following wake. 
The vibration is minimised. 
The loss from drag of screw is 
minimised, one screw only 
being dragged. 
Small size of working parts. 
Two independent plants, each 
capable of economical propul- 
sion up to 15 knots speed. 
Small size of working parts, with 

maximum ease of repairs. 

The disadvantages are few, and, from a broad stand- 
point of military excellence, they are amy one ong The 
advantages are many, including better design and in- 
stallation, — ease of maintenance, and greater effi- 
ciency at all speeds. I consider this the logical arrange- 
ment of motive machinery on high-powered warships. 








PHYSICAL SOCIETY. 

At the ordinary meeting of the Physical Society, held 
March 24, 1899, Professor Oliver be , Ee Presi- 
dent, in the chair, Mr. W. R. Cooper read a paper by 
Mr. A. P. Trotter on ‘‘ The Minor Variations of the 
Clark Cell.” The author described a series of experiments 
in which he compared the electromotive forces of certain 
standard cells at frequent intervals from July, 1896, to 
February, 1897, at Cape Town, where the temperature of 
the double box containing the cells varied between the 
limits 13 deg. Cent. and 28 deg. Cent. One cell was 
selected for comparison with all the others. No special 
precautions seem to have been taken to keep the tempera- 
ture of this selected cell constant. The observed differ- 
ences between the electromotive forces of the respective 
cells rarely extended 0.001, corresponding to about a 





din. on the slide-wire of the potentiometer. Details as 





to the area of the slider-contact are not stated ; the 
readings were generally taken to the fourth decimal, i.¢., 
to ;; millivolt, and occasionally to one-fourth of this, 
Temperature was read to 0.1 deg. Cent. on a 
mercury thermometer — through a lake in the double 
box containing the cells—not in the cells themselves, 

Mr. E. H. Griffiths said that the paper appeared to have 
value yf in so far as it showed that Clark cells at Cape 
Town behaved in a manner that agreed with common 
knowledge and general experience everywhere else. Their 
variations depended upon shifts of temperature, and the 
consequent changes in the degree of saturation of the 
liquid. From his own experiments during seven years, 
upon 42 Clark cells, he had shown that if temperature 
was kept constant to within 0.01 deg. Cent., the steadiness 
and uniformity of all the electromotive forces was most 
remarkable. ‘They started with discrepancies, but at the 
end of the time it was impossible to detect any dif. 
ferences. It was of little use to put a thermometer any. 
where but within the cells ; very —_ changes of tem- 
perature caused serious changes in the degree of satura- 
tion of the liquid. The existence of the capricious lag of 
electromotive force behind temperature precluded the 

ssibility of formulating a temperature correction for 

lark cells. In the case of Callendar cells there was no 
lag; their electromotive force varied slightly with tem- 
rature, by a definite amount, which could be corrected 

y a coefficient. 

Mr, W. R. Cooper said the method of comparison used 
by the author was unsuitable, because to arrive at the 
differences of electromotive force necessitated the measure- 
ment of the electromotive force of each cell. The varia- 
tions only amounted to a few ten-thousandths of a volt. 
The length of potentiometer-wire corresponding to 
roo VOlt was only } in.; under euch conditions it 
would be difficult to insure accuracy. A method of 
coreetion would have been preferable. Mr. Cooper 
had found that Board of Trade cells only vary about 
10.000 VOlt between themselves from day to day. Cells 
of the H-form vary about one-fifth of that amount. 

Professor J. D. Everett then read a paper by Dr. E. H. 
Barton and Mr. W. B. Morton on ‘“‘7'he Criterion for the 
Oscillatory Discharge of a Condenser.” The object of the 
paper is to inquire how the condition for the oscillatory 
discharge of a condenser is modified when the ordinary 
differential equation of the second degree is supplemented 
by the terms added by Maxwell to take account of the 
distribution of current in the (straight) wire. The 
coefficients of these terms are relatively small, so that 
the algebraic equation giving the periods is a quadratic 
with small terms of a higher order added. The effect of 
these higher terms is, first, to introduce very rapid 
vibrations of small amplitude ; and, next, to displace the 
roots of the unaltered quadratic. The nature of the dis- 
charge—oscillatory, or non-oscillatory—may be taken to 
be determined by these principal roots, and the critical 
case is when they are equal, The condition for equality 
is obtained, by the property of the derived function, asa 
series of powers of the small coefficients of the equation, 
which may be carried by successive approximation as far 
as is desired. The paper also treats the question by an 
alternative, and more physical, method, which consists in 
replacing the resistanee, inductance, and capacity that 
occur in the ordinary formula, by modified values. This 
gives the criterion correct to the third order in the small 
terms. It is shown that a condenser satisfying the 
critical condition on the simple formula would, when the 
added terms are taken into account, give an oscillatory 
discharge. 

Professor Lodge said that the result naturally to be ex- 
pected of ‘‘throttling,” viz., the increase of resistance, 
and decrease of self induction, due to the current keeping 
to the outside of the conductor, would tend rather to damp 
out the oscillations than to favour them. ; 

Professor Everett observed that the equation was no 
longer a quadratic, and that the quadratic criterion as to 
whether the discharge was oscillatory or non-oscillatory, 
did not hold. The paper appeared to be consistent with 
itself, and he considered that the authors had satisfac- 
torily proved, in their discussion of the equation of 
current, that the effect of ‘‘throttling” was to increase 
the tendency towards the oscillatory mode of discharge. 

Professor Lodge admitted that the quadratic criterion 
did not hold ; he thought it most likely that the authors, 
who evidently had gone into the matter with care, were 
right. At the same time, he wished to call attention to 
the singular and unexpected character of their conclusion. 
If it turned out that it was correct, i.e., that there was no 
slip in sign, it was a result upon which he would desire to 
congratulate them. 

The President proposed votes of thanks, and the meet- 
ing adjourned until April 21. 





Tur Post 1x New ZeEALAND.—The number of post, tele- 
graph, and telephone offices in New Zealand is returned 
at 1603. ‘The number of letters posted in the colony in 18% 
was 30,250,204. The number of letter cards posted in = 
same year was 757,172 ; of newspapers, 10,177,089 ; an¢ 
of books, packets, &c., 12,251,443. The number of tele- 
grams forwarded was 2,695,233. 
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Cur1an Copper.—The present ~ 
position of copper has caused a reviva 
mining. Advices from Valparaiso re 
being started on new mines, while ot 
closed down are now in full activity. oe * 
recently formed in Paris to work some of the negro 
copper mines, and another company with 8,000,000/. 
capital, has been organized at Iquique to work borax 
deposits. 
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in each case; where none are mentioned, the Specification is 
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the advertisement of the accept of a comp cification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


7311. G. Kelsey, Sheffield. Chaff-Cutters. [1 Figs.) 
March 26, 1898.—In this chaff-cutter an auxiliary roller F is pro- 
vided which is so adapted and arranged in its bearings that 

































































should the hand of the attendant become caught the roller is 
pressed upwards, and one end of the axle thereof is released, 
which allows a spring to pull back the hand-lever, thus stopping 
the machine. (Accepted March 8, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


. § Cutler, Millwall, London. Dust Inter- 
ceptor for Water-Gas Generators. [4 Figs.) April13, 1898. 
—The object of this invention is to prevent the ejection of dust 
with the products of combustion during the period of ‘‘ blow” in 
the manufacture of water gas. The products of combustion pass 
through a special form of cowl provided with an annular tray 
containing water, into which the dust is thrown, and mixing 











therewith, the dust and water form a sludge which settles in a 
chamber situated at the lowest part of the annular tray from 
which chamber the sludge is removed through a pipe which may 
be controlled by a sluice valve. Steam or water = may spray 
into the downtake of the cowl to assist in the precipitation of the 
dust, and the flow of steam or water for these jets may be regu- 
lated by means of stack valve gear. (Accepted March 8, 1899.) 


GUNS AND EXPLOSIVES. 
trong, Whitworth, and Co., Limi 


8364, Armstro ted, 
8. W. A. Noble, and C. H. Murray, Elswick, New- 
castle-on-Tyne, Loading Heavy Guns. [3 Figs.) 
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April 7, 1898.—This inventi i 
ea ge a i on has for its object to reduce the 
pn Acme pe in loading heavy guns, and for this purpose the 
tay ¥ mechaniom is arranged in such manner that the gun 
jarged at any angle of depression or elevation. At the 


rear of the turntable on which the guns are mounted there is built 
a structure having approximately vertical guides on its outer face 
on which slides a carriage carrying the mechanical rammer. If the 
turntable carries two guns side Eo in the usual manner, the 
built-up structure is situated radially parallel with and in rear of 
the guns. The upright guides for the carriage carrying the 
rammer belonging to one gun are on one face of this structure, 
and the guides for the carriage of the rammer belonging to the 
other gun on the opposite face. The — is held in age by 
a hydraulic cylinder powerful enough to y and quickly move 
it up and down the guides fixed to the gun turntable, and in 
order to automatically bring the carriage and rammer in line 
with the bore of the gun a hunting valve is opened by an attach- 
ment upon some part which moves with the gun when elevated or 
depressed. Change in the position of the gun in elevation throws 
open the hunting valve and supplies water to the hydraulic 
cylinder supporting the carriage with the rammer. In moving to 
take up a new position the attachment will move and restore 
the hunting valve to its closed position again. In order to insure 
that the ammunition cage always stops in line with the gun, 
he carriage carrying the rammer is provided with a stop against 
which the cage strikes. To reduce the resistance of the cage to 
being forced in a downward direction, the action of the stop on 
eee down the cage opens a valve by which water is free to 
iow from the hydraulic cylinder. (Accepted March 8, 1899.) 


HYDRAULIC MACHINERY. 


10,045. L. Lacon, P France. Automatic Hy- 
draulic Economic Re tion. [4 Figs.] May 2, 1898. 
—‘All perme in which water under pressure is employed as 
means of transmitting or magne power, such as hydraulic 
motors, presses, cranes, lifts, and the like, suffer from the 
same inconvenience, namely, that they are constructed for pro- 
ducing a certain maximum effort by means of water having a 
determined pressure, and when the resistance which they haye 
to overcome is less than that effort there is only one method of 
preventing damage to the hine, namely, to throttle the water- 
pressure supply, resulting in a loss of pressure which reduces the 
pressure behind the hydraulic piston to the required amount, but 
involves nevertheless the same expenditure of water under pres- 
sure, so that there is a loss of energy which may be consider- 
able.” For reducing this loss recourse has previously been had 
to the employment of several pistons that act either separately 
or simultaneously, but by this invention there is provided an 
apparatus supplying water at a pressure variable in proportion 
to the load, but always less than the pressure of the water 
supply, the quantity of high-pressure water used being propor- 
tional to the work done, the balance of the water required being 
furnished by the automatic introduction of water which is not 
under any appreciable head. The iavention and contributory de- 
vices are described at length in the specification, and the claims 
are as follow: 1. In apparatus worked by hydraulic pressure 








the method of automatically regulating the supply of pressure 
water in proportion to the work to be performed by causing an 
increase of velocity in the pressure water beyond the normal, con- 
sequent upon a decrease of work to be performed below the 
normal to produce a reduction of pressure upon a device that 
keeps the supply valve open, so that the supply of water pres- 
sure is thereby cut off, while at the same time a suction is pro- 
duced whereby supply of low-pressure water is drawn in to take 
the place of the pressure water cut off, substantially as described. 
2. Apparatus for automatically regulating the supply of pressure 
water to machines worked by hydraulic pressure in proportion to 
the work to be performed, consisting of the combination of a 
heavy piston, such as H, which controls an admission valve, such 
as B, for the pressure water, a throttling valve, such as C, inter- 
posed between the weper surface of such piston and the supply of 
pressure water, which has free access to the under side of the 
piston, a conduit pipe, such as G, leading from the spaces above 
the throttling valve C and upperside of the piston H and a branch 

ipe F with valve D leading from the under side of valve C to a 
ow-pressure water supply, the parts being arranged and operat- 
ing substantially as and for the pu s herein described. 3. 
Apparatus for automatically regulating the supply of pressure 
water to machines worked by hydraulic pressure combined and 
operating as herein described with reference to the drawings. 
(Accepted March 8, 1899.) 


10,854. A. L. Lloyd, Birmingham. Water Con- 

duits. [1 Fig.) May 12, 1898. This invention is for the pur- 

of providing a ‘‘ fullway” conduit in which the cross area is 

not diminished at any point by joints therein. The said conduit 
is constructed of steel plates, and riveted together in lengths b 
circumferential seams, which by reason of both ends of eac 





length of pipe being expanded are (from the inner ends of the 
rivets) of as great diameter as the interior of the conduit. When 
the longitudinal seam is welded, the inventor prefers to produce 
the bell-mouthing of the BR yon by rolling, and in some cases 
special plates with thickened edges are used. (Accepted March 8, 
1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 

7586. A.M. Clark, London. (Metallurgische Gesellschaft, 
Frankfort, Germany.) Magnetic Separators. [4 Figs.) 
March 29, 1898.—This invention provides a magnetic separator 
sufficiently powerful to act on. very slightly magnetic, or very 
strongly diamagnetic substances, thus =< for the magnetic 
separation of monazite from quartz, zinc blende from galena, 
copper pyrites from calcareous spar, &c., or for the triple magnetic 
and diamagnetic separation of zinc blende, quartz, and native 
bismuth, or of similar mixtures. A and B are two magnets pro- 





vided with wedge-shaped pole.pieces, the lower magnet B havin 


. 


its pole-pieces at a steep inclination, with the edges direc 





upwards, while the pole-pieces of the upper magnet A are almost 
horizontal. The edges of the pole-pieces of the two magnets are 
so adjusted relatively to each other that the polar edges of the 
magnet B are situated below and slightly laterally of the polar 
edges of the magnet A, as shown in Fig. 1, and on each of the 
polar edges of the magnet B there is adjustably mounted a thin 
separating plate G. nds D which run over the surfaces and 
around the edges of the poles of the upper magnet A each bring 
the previously comminuted material supplied thereto by hoppers 
E and rollers F in a uniform thin layer as far as the polar edge of 
this magnet, where it drops, and in dropping is caused to describe 
a parabola under the combined influences of the attraction of 
gravity and of the impulse produced by the motion of the con- 
veyor band. The separating plate G is so adjusted that if the 


Fig.2 AS 











electromagnecs were not energised the matters conveyed by the 
band D would fall exactly pay a over this plate, and drop down 
on the —— side of the lower magnetin Fig. 1. In this 
movement the material along or in immediate proximity to 
the plane of highest concentration of the lines of force and over its 
whole extent. When the electromagnets are excited the weak 
para-magnetic particles contained in the material will be caused 
to move out of the | poweey path of the non-magnetic particles, 
and into the field of highest concentration of the lines of force, 
and will consequently be caused to describe a steeper parabolic 
path than the non-magnetic constituents, so that they cannot 
pass over the separating plate G, but are compelled to fall down 
in front of the same (that is to say, to the left of the ye 
of magnet B in Fig. 1) and between the polar edges of the two 
magnets. (Accepted March 8, 1899.) 


RAILWAYS AND TRAMWAY. 


4465. P. R. Allen, Runcorn, Cheshire. Starting 
Vehicles. [11 Figs.) February 22, 1898.—This invention relates 
to auxiliary starting gear and is especially applicable to electric 
locomotives which are provided with the Westinghouse brake. 
The apparatus is actuated by comp air, and when used on 
an electric vehicle is caused to engage with the driving axles elec- 
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tro-magnetically, the energising coils in this axle conveniently 
serving as the starting switch resistance. In the figures the elec- 
tro-magnetic engagement devices are clutches situated upon the 
axles and megeg bye gee cog wheels with which cogs upon a 
—- of the air piston-rod engage. (Accepted March 8, 
1899. 





STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8629. A. Forster, Cowes, Isle of Wight. Steam 
Float Apparatus. (8 Figs.) April 13, 1898.—This invention 
relates to apparatus operating through the agency of a float 
arranged within a vessel communicating with the steam and 
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water spaces of a steam generator, variation of position of the 
float governing the supply or discharge of water. The object of 
this invention is to prevent water from accumulating within the 
float, and for this ~7;" steam es are arranged in such 
iianher that during the working of the apparatus any water 
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entering the float is driven therefrom by steam passing periodic- 
ally therethrough. (Accepted March 8, 1899.) 


9056. W. E, A. Jennings, Richmond, Surrey. Steam 
Safety Closing Valve. (4 Figs.) April 19, 1898.—A small 
enclosed chamber is attached next to the steam valve on the 
boiler head (or in a suitable position upon the steam pipe), and 
inside it is a hinged plate presenting a bevel edge towards the 
direction from whence steam flows. The back edge of the valve 
plate is hinged by means of a fixed square bar let into an angular 
groove, and this bar projects through one or both sides of the 





chamber and is turned at one end and furnished with a gland, 
where it passes through the chamber wall. The end of the bar 
is loaded, so that the plate cannot rise under ordinary pressure, 
but if a pipe bursts (causing a rush of steam at high velocity), it 
is lifted thereby, so closing the outlet of the steam pipe. 
screw lever may be provided in the face of the chamber, to force 
the valve back when required. On each side of the outlet a 
spring is fixed, to break the concussion of impact upon a sud- 
den rise of the valve. (Accepted March 8, 1899. 


27,629. H. H. Lake, London. (/'. J. Kieley and I’. T. 
Mueller, New York City, U.S.A.) Reducing Governing 
Valve. [1 Fig.) December 31, 1898.—This invention relates to a 
reducing valve especially suitable for use in connection with steam 
heating apparatus, the object being to provide a valve that will 
automatically cut off steam from the pipes when the pressure in 
them becomes too high, and open again when the pressure falls 
below thedesired point. If the pressure in the pipe B is, for in- 
stance, 10 lb., and it is desired to keep the pressure in the pipe C 
at, say, 5 Ib., the weight / will be so arranged on the end of the 
lever F that a pressure of 5 Ib. on the diaphragm will keep the 














ever, piston-rod ¢, and valve H raised, thereby preventing the 
steam from passing out of the inlet pipe B into the chamber A and 
pf C ; but should the pressure in the pipe C fall below 5 lb., then 

y reason of the reduced pressure transmitted through the pipe 
I to the diaphragm d, the weight / will cause the lever F to drop, 
thereby lowering the valve H and allowing the steam from the pipe 
B to pass through the openings into the chamber A and pipe ©, the 
passage of the steam continuing until the pressure in the pipe C 
rises to 5 lb., whereupon, as before described, the pressure Vill be 
conveyed through the pipe I to the diaphragm d, causing the valve 
H to close and shut off the steam from further entering the 
pipe C. (Accepted March 8, 1899.) 


1031. C. L. Weihe. New Minden. IIL, U.S.A. 
Rotary Engines. {5 Figs.) January 16, 1899.—This inven- 
tion relates to rotary engines of simple construction, which are 
specially suitable for propelling revolving punkah fans such as are 





used in America and other countries where tropical heat is expe- 
rienced. The illustrations show the construction of the engine 
and its adaptation to a vertical shaft punkah fan. Ball bearings 
are used where possible, and the driving fluid may be admitted 
**at an incline to the blades.” (Accepted March 8, 1899.) 


VEHICLES. 


6272. F. W. Lanchester, Birmingham. Variable 
Speed and Direction Gear. (3 Figs.) March 15, 1898,— 
This invention refers more particularly to a form of change speed 
friction gearing suitable for application to power-propelled 
vehicles. In one mode of carrying this invention into effect the 
driving road wheel is fitted with a hion or p tic tyre, 
and is actuated frictionally by a wheel fitted with a revolvable 
tyre, hereinafter referred as the *‘ vortex wheel,” which is in turn 
driven by a rubber-faced friction wheel on the motor shaft whose 
axis is at right angles to the road-wheel axle and at some distance 
from it. The vortex wheel is so mounted that its axis is adjust- 
able so that it may either lie in a direction parallel to that of the 
road wheel or parallel to the motor shaft or any intermediate 
direction that may be desired. The revolvable tyre of the vortex 
wheel is built up of a number of separate sections, each mounted 
on a ball bearing and capable of revolving independently about 
the rim as an axis, each of these sections or rollers coming in 
turn into contact with the motor friction wheel on the one hand 
and the tyre of the road wheel on the other, and it will be seen 
that the vortex wheel is thus capable of acting as a worm gear 
of variable pitch, and that the gearing ratio will be modified with 








every change in the direction of its axis, and that the direction 
of motion of the road wheel may be reversed at will. When the 
axis of the vortex wheel is parallel to that of the road wheel then 
no motion will be transmitted and the rollers in contact with the 
motor friction wheel spin idly round ; if now a movement of the 


are 





axis in one direction cause the vehicle to go ahead then a move- 
ment in the reverse direction will cause it to go astern, and the 
greater the movement the higher the gearing ratio obtained till, 
when the vortex wheel axis becomes parallel to that of the motor 
shaft, the motor is of necessity brought to rest and the vehicle is 
at liberty to run free. (Accepted March 8, 1899.) 


MISCELLANEOUS. 


8907. J. Marshall, Gainsborough. Scarifier. [4 Figs.) 
April 16, 1898.—This invention relates to road scarifying appa- 
ratus, and has for its object to provide a scarifier which can be 
readily attached to traction engines, road rollers, &c., and which 
can be adjusted transversely to the surface of the ground to the 
full extent of the width of the engine. There is provided a bed- 
plate or support which can be attached to the engine, upon 
which bedplate are formed guides in which a saddle-piece or 
bracket can be moved in a horizontal plane by means of a screw 
for the purpose of obtaining transverse adjustment. A projec- 
tion forming a deep boss on the saddle-piece or bracket is bored 
out to receive a shaft, the projecting ends of which serve as 


Fig.1 





bearings or pivots for a swinging frame, the position of which 
relatively to the surface to be scarified can be adjusted by means 
of a worm and toothed quadrant. The swinging frame can be 
locked in any desired position by means of a bolt working through 
a slot therein, and taking into the saddle-piece or bracket. A 
rotating tool-holder working against fixed or adjustable stops, 
is carried on trunnions between the projecting ends of the 
swinging frame, and is arranged to carry one or more tools. By 
rotating the tool-holder through a portion of a circle either end 
of the tool or tools can be brought into contact with the surface 
to be scarified according to the direction in which the engine is 
moved. (Accepted March 8, 1899.) 


9004. S. Frank, Frankfort,Germany. Heat Inter- 
change Apparatus. [4 Figs.) April 18, 1898.—This inven- 
tion relates to improvements in apparatus for inducing an inter- 
change of heat between two bodies. Pipes or tubes are employed 
which are corrugated helically both inside and outside, and a 
plain pipe is inserted into each corrugated pipe so that it touches 
the inner corrugations thereof, thus compelling one of the bodies 
tofollow the course of the spiral passage so formed. A similar 
arrangement may be adopted for heating apparatus, and in that 
case the pipes should be erected vertically, the currents of air or 








fluid to be heated being caused to come in contact with the outer 
surface of such pipes, while steam is sent into the interior from a 
collecting or store-chamber in such manner that it is obliged to 
follow the helical channels, while its condensation water is dis- 
charged through a bottom pipe. Where it is desired to compel 
both fluids to take a spiral course around the corrugated pipe, 
it is enclosed between smooth-walled pipes both within and with- 
out, so that there is formed a spiral channel both on the outsid 


the recess. The plug is also provided circumferentially with 
teeth which engage with a screw or worm whose spindle ig 
journalled in the shell or case. This screw or worm ig pro- 
vided with a handle whereby it may be rotated in order to operate 
the plug, and one end of its spindle passes through the shell or 
outer case, and is provided with a screw thread of finer pitch 
than (and coiled in the opposite direction to the aforsaid worm 
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This thread engages witha cocuenponding thread in the shell or 
outer case, so that when rotated by the handle the worm also 
moves in the direction of its length. Suitable: tops are provided 
to limit this longitudinal movement of the worm, so that the 
plug can be turned through a quarter of a revolution in either 
direction, and thus be opened or shut as required. (Accepted 
March 8, 1899.) 


18,339. D. B. McMurray, Fitchburg, Mass., U.S.A, 
Paper-making. [4 Figs.] August 26, 1898. (Date claimed 
under Convention, February 26, 1898.)—This invention relates 
to the guardboard and felt-covered couch roll of a Fourdrinier 
paper-making machine, and its object is to remove foreign sub- 
stances from the couch roll by simpler means than those hereto- 
fore employed. According to this invention the pressure bar has 
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its edge situated next to the couch roll, and carries an inflated or 
distended india-rubber tube which is suitably covered and arranged 
to bear against the surface of the covering of the roll, the inflated 
tube thus forming a surface which yields to the imperfectionsot 
the covering jacket of the couch roll and yet removes any adher- 
ing foreign substance therefrom and keeps a firm and substantially 
watertight contact therewith. (Accepted March 8, 1899.) 


8389. P. J. Wilson, Sheffield. Lock Nut. (8 Figs.) 
April 9, 1898.—This device consists of an inner split or slotted nut 
tapered on its outside and contained within a sexagonal or other 





shaped exterior, the upper edge of which is turned inwards after 
the introduction of the inner nut for the purpose of preventing 
oie - parts from becoming separated. (Accepted March 8, 


73. W. J. Williams, Ascot Vale, Victoria, Aus- 
tralia. Blow-Pipe. [1 Fig.) January 2, 1899.—In this blow- 
pipe a means of air storage is provided. The continuity of the 

ore is interrupted at a point in the stem, a valve being provided 





and on the inside surface thereof. Various other arrang t 
employing this form of tube are described and illustrated. (Ac- 
cepted March 8, 1899.) 


1009. L.C. Daumas, London. Plug Cocks. [3 Figs.) 
January 16, 1899.—This invention relates to plug cocks specially 
intended for chemical pur; where accuracy of fit is required, 
and has for its tgp to so construct the said cocks as to allow, 
when open, a full passage for fluid, and to prevent escape 
thereof without having recourse to a stuffing-box or to packing 
material. The axis of the plug is arranged in a horizontal posi- 
tion, and the shell or outer case is made in the form of a tube 
having flanged ends which have situated between them a recess 
or enlargement containing a conical plug seating. The plug is 
conical and is perforated with a hole preferably of the same 
diameter as that of the ends of the shell or outer case. The 
broader extremity of the plug is provided with a cavity containing 
aspring which tends to press the plug to its seat, a plate being 
interposed between the spring and cover to hermetically close 
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in, and an orifice leading 


on the mouthpiece side of the obstructio r 
to the bore on the jet side thereof. An elastic bag is 
the stem, so that it surrounds the valve and orifices. 
March 8, 1899.) 
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UNITED STATES PATENTS AND PATENT PRAOTsm 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, “4 
reports of trials of patent law cases in the United States, py ia 
consulted, gratis, at the offices of ENGINBERING, 36 and 36, 
street, Strand, 
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RAILWAYS IN JAPAN. 


Ir can scarcely be said that railways have de- 
veloped in Japan as rapidly as other movements 
towards industrial progress. The first railway was 
opened in 1870—the Tokio- Yokohama line, 18 
miles in length—just at the time when the country 
entered upon that period of regeneration which 
has enabled it to divest itself of antiquated notions 
and practices ; and now, after the lapse of about 30 
years, 3311 miles are open to traffic. This, how- 
ever, is satisfactory, especially when it is borne in 
mind that the Government exercise a wise vigilance 
in checking schemes of doubtful expediency, and 
such as do not promise a satisfactory return 
to capital. In Japan the conditions were all 
favourable for the adventurer in railway con- 
struction, as in other speculative schemes, at the 
close of the war; 20,000 miles of railway were 
projected, and it is easy to conceive that many 
of these were being exploited for no other 
reason than to secure profits and commissions on 
the construction and equipment, without reference 
to the ultimate success. Many new countries 


have been seriously injured in this way, the 
United States for instance, and if the Japanese 
authorities have erred on the side of conservatism 
in refusing charters for the construction of neces- 





importance, are few; there are, indeed, only two 
actually constructed, the Tokio-Naoetsu, with the 
Abt rack system for seven miles, and the Maibara- 
Tsuruga. The railways have to compete with 
water transport, for the east coast has good har- 
bours at short distances, and is suitable for naviga- 
tion at all seasons, while the west coast is not very 
safe during winter, and the harbours are few and 
far between, so that the tendency will be, when 
traffic develops, to have cross-country lines at as 
frequent intervals as possible. Several are pro- 
jected, but the authorities are careful only to autho- 
rise lines that are necessary and not competitive. 
As shown in the diagram of railway mileage (Fig. 2) 
the railway construction commenced in 1870, with 
the Tokio-Yokohama line of 18 miles, which was 
opened in 1872. The next line, the Kobe-Osaka- 
yoto, of 47 miles, was added in 1875. Both were 
constructed by the Government for strategic 
reasons, and to connect ultimately the two great 
ports of Kobe, Yokohama, and Tokio. A long 
time elapsed before any further schemes were 
carried out, but the people were, meanwhile, being 
educated as to the economy of railway travel, 
while at the same time investigation was being 
made by competent authorities as to the best prac- 
tice in other countries ; so that instead of exploiting 
experimental lines, Japan was soon in the position 





engineers, Mr. Kadono told his audience, left 
splendid examples of solid construction, as, for 
instance, in the Tokio station, and on the Yoko- 
hama and Kobe line, and appropriate designs have 
been copied in later years by Japanese engineers, 
although there is a growing tendency towards cheap- 
ness at the expense of permanent satisfaction. Only 
a few British experts are now retained ; almost every- 
thing is done by the Japanese. The gauge is 3 ft. 
6 in., and although there are advocates for a change 
to 4 ft. 84 in., it is thought that the cost, in view 
of the fact that there are about 900 locomotives 
and 13,000 vehicles, would not be compensated by 
the advantages. 

The Government lines have a length of about 
750 miles, exclusive of those on the northern 
island of Hokkaido, and on Formosa in the south, 
the total being 868 miles. The most important is the 
Takaido, along the east coast in the central part of 
the island, from Tokio, through Nagoya, Kyoto, and 
Osaka to Kobe, a distance of 370 miles, completed 
in 1890. It was originally intended for strategic 
reasons to take an inland route from Tokio to 
Nagayo vid Nagano, and for the transport of 
material a line was made from the west coast at 
Naoetsu to Nagano; but the great difficulties due 
to gradients, &c., resulted in the abandonment of 
the inland route for the trunk line, although later 
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sary lines, the remedy will come with years; whereas 
with a free policy, probably a permanent injury 
would have been done by the lack of immediate 
financial success, and the consequent check to 
the investment of capital in Japan. 

There is a Government Department of Com- 
munication, as Mr. C. Kadono explained in his 
lecture to the Japan Society of London, which 
acts in conjunction with the Railway Council. 
There are about twenty members—representa- 
tives from such Government departments as are 
associated with transport, several members of the 
Imperial Diet, and a few railway experts. This 
Council sanctions new lines. An analogy to 
our Board of Trade is found in the Railway Super- 
vising Bureau, and this, it should be explained, is 
quite independent of the Government Railway 
Office, which latter is concerned with the construc- 
tion and working of the Government lines, and to 
the Bureau we have referred to, it stands really 
in the position of a private owning company. A 
private or Government line is inspected before being 
opened for traffic as in this country, and there is, 
in addition, a periodical inspection of the lines to 
determine if modern conditions are being main- 
tained. We reproduce a map of Japan showing 
the lines constructed and authorised, and with it 
Several diagrams illustrating the progress and the 
working results of both private and Government 
a Dealing first with the map, it may be said 

at passing down the centre of Japan from north 
to south is a continuous range of mountains attain- 
ing great altitudes—4000 ft. to 6000 ft.—with steep 
Slopes, in some cases coming close to the coast. 
rcountry lines, although of great strategic 
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of putting into practice matured opinions. The 


first charter to a private company was granted in 
1881, fully nine years after the completion of the 
first Government line, but it was not until 1887 
that the big forward move began in private lines, 
and it has continued since with the one check due 
to the Chinese-Japanese war, and as will be seen, 
1896 and 1897 were the two best years, the annual 
increase being 450 miles. All are single lines, and 
with the exception of two short lengths of German 
line, British design has been adopted, although 
Jj -rails without chairs are used, while the carriages 
are on the American system. The early British 





the line constructed for the transport of material 
from the west coast to Nagano was continued to 
Takasaki, and thence to the east coast, forming 
one of the two lines across the mountains, the 
other being further south vid Maibara. Butitis not 
our intention here to describe the lines at length. 

The largest private companies are the Nippon 
Railway, with 821 miles open, and 32 miles under 
construction. Their principal line extends north- 
wards, from Tokio right to Aomori, a distance of 
445 miles. The next important company is the 
Sanyo, with 280 miles and 50 in course of con- 
struction. Their principal line runs southwards of 
Kobe to Shimonoseki, 330 miles, the most southerly 
part being under construction. Between these two 
lines of the Nippon and Sanyo Companies is the 
Government Tokaido Railway, the three combined 
making the trunk system along the east coast from 
the north to the south, extending in all to 1000 miles. 
The southern island of Kiushu is given over almost 
entirely to one company, with 283 miles open, and 
41 under construction, built largely on the German 
system. These three companies and the Govern- 
ment thus own two - thirds of the railways now 
open for traffic; the Kansai and the Tanko Com- 
pany account for additional lengths of 151 and 
133 miles respectively. The other 113 gr re 
thus own very short lengths. It is, as Mr. Kadono 
remarked, a great pity that extensive amalgama- 
tions should not take place. Fifty-one new com- 
panies propose to construct lines averaging only 
13 miles, and 32 existing companies own an average 
of less than 17 miles each. The cost of management, 
&c., must, in such case, be a very heavy item on 
limited traffic. 
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We cannot, however, enter into details of the | 
individual lines, and must turn now to the general 
results. The diagram, Fig. 3, shows the receipts 
and expenses in yens of the Government railways, the 
vertical lines representing the thirty years during 
which the line has been opened. Fig. 4 shows the | 
same results for private lines for the past fourteen | 
years, and Fig. 5 the results of Government and | 
private lines combined. The increment in receipts, 


nses to receipts is smaller for the private lines. 

he mean receipts for all lines is about 1000/., and 
it is not without interest to note that this is only 
about one-fifth what is got in England and Wales, 
although it compares most favourably with the re- 
ceipts in Indian lines of standard, and especially of 
metre-gauge type. 

In the year ending March, 1897, the traflic 
receipts, according to the official return, amounted 





it will be noticed, is in all cases at a greater rate 


R. 20D PER MILE PER YEAR. RECEIPTS & DISBURSEMENTS GOVERNMENT LINES. 


AVERAGE PASSENGERS PER MILE 
PASSENGERS PER MILE |. 


than expenses ; but, at the same time, the Govern- 
ment lines have not secured the same volume of 
traffic in recent years, as indicated in Fig. 6, which 
shows the receipts and expenses in yens per mile 
open. This decrease is due, in part, to the construc- 
tion of lines to meet strategic, rather than commer- 
cial, needs. Fig. 7 shows the receipts and expenses 
per mile of private lines open, which only suffered 
during the period prior to the war, but have 
bounded up since. That the Government lines 
have the more populated district around them is 
evident from these two diagrams. The Govern- 
ment receipts per mile computed at ten yen per 
pound equal 15001. for the past year, against 900I. 
in the case of private lines ; but the ratio of ex- 





to 25,215,558 yen, roughly 24 millions sterling, 


GOVERNMENT & PRIVATE. 


PRIVATE. 


PER MILE. 


R.& O. 
R.& D. PER MILE 





FREIGHT PER MILE 


showing an increase over the previous year of the 
satisfactory rate of 27.4 per cent. The expenses 
totalled 11,545,876 yen, an addition of 35.4 per 
cent., so that, particularly on the Government 
lines, more of the receipts went in extra charges 
than in the previous year. The ratio of expenses 
to receipts, it will be recognised, is 45.5 per cent., 
which is satisfactory. The profit earned is 
13,669,882 yen, which gives on the capital more 
than double the percentage earned in this country. 
The dividends range from 6 to 16 per cent. The 
addition to the total profit, as compared with the 
previous year, is 21.3 per cent. The average 
receipts per mile open, it may be stated, shows an 
increase over the previous year of 8.3 per cent., the 








expenses of 13.7 per cent., and profit of 3.8 per 
cent. The totals are shown in the diagrams (Figs, 
6 to 8) so that it is not necessary to repeat them 
here. These rates per mile open, of course, indi- 
cate a slower rise than the total receipts and ex- 
penses, because they take cognisance of the mileage 
added to encourage the increase in traffic ; but it is 
satisfactory to note such continuance of increased 
receipts per mile of line open, for it may be accepted 
that already the most populated localities are served 


\ Dotted lines Estimated. 


TONS PER MILE 





with railways. Most parts of Japan are thickly 
peopled, and with railway development the inhabi- 
tants are sure to spread. Outlets will be found 
for some years in Formosa, with its 200 miles of rail- 
way projected, and in Hokkaido with its 200 miles 
open from the collieries in the Ishikari and Tubari 
valleys to the ports of Otaru and Murovan. 
Over two-thirds of the — is ave 
passenger traffic—a large of Japan’s goods 
18 mate. x ecg The i ser fare is about }d. per 
mile for the third class, and 95 per cent. of the 
total number belong to this class, although in the 
t year there has been a marked increase in the 
rst ‘and second class. The third-class fare % 
limited by law to gd. per mile. Diagram, Fig. 9 
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ives the number of passengers per mile, the 

dotted line in this and Figs. 10 to 12 representing 
Government lines, the dash line private lines, and 
the full line the mean of both. It will be seen 
that the mean is 34,000 per mile per annum, and 
that the Government lines take over 42,000, the 
private lines over 30,000. The number of pas- 
sengers carried was 84,040,963, and the passenger 
miles 1,438,014,632, the former showing an increase 
on the figure of the previous year of 28.4 per cent., 
and the latter of 24.9percent. The distance travelled 
per passenger is slightly less—the average being 
about 174 miles. The number of passenger miles 
er mile of railway open is shown for the past 
eight years by the diagram, Fig. 10. Here also 
the Government lines have the advantage appa- 
rently due to longer journeys, the passenger 
miles on Government lines being double that of 
rivate lines, and thus one can understand the 
much higher total revenue per mile open indicated 
by comparson of Figs. 6 and 7. Both results are 
much better than is realised in India. 

The diagrams 11 and 12 are concerned with 
freight traffic, and we may say at the outset that 
the average rate is a $d. perton-mile. The volume 
of traffic dealt with in 1897 was 7,780,025 tons, show- 
ing an increase of 25.5 per cent., while the ton- 
mileage is 356,594,477, the average haul being 46 
miles, slightly more than in the previous year, the 
increase in the ton-mileage having been 30.1 per 
cent. Diagram 11 shows that the private lines have 
a larger volume of goods traffic to deal with than 
the Government lines, about 3400 tons per mile 
open against some 2200 tons on the standard-gauge 
lines of India, while the Government lines have 
only 2400 tons per mile. This is as one would 
expect, for the Government strategic lines are 
probably between populous points, and not neces- 
sarily associated with mineral fields. It is sur- 
prising, however, how the greater haul on the 
Government lines makes up for the less volume, 
the lines on Diagram 12, showing ton-miles per 
mile open, almost coinciding with each other. The 
ton-mileage per mile open is about 135,000 tons, 
which, while more than Indian metre-gauge lines, 
is little more than a third what it is on Indian 
standard-gauge lines. Before departing from the 
subject of the diagrams of traffic returns, we have 
to express our indebtedness to Messrs. Birch and 
Co. for sending them to us. 

We may add that the average speed of trains, 
including stoppages, is 18 miles an hour, and that 
there are seventy-five passenger coaches, and about 
three hundred goods wagons per 100 miles of rail- 
way, results not quite in keeping with the progress 
of the traffic. There is a comparative immunity 
from accident, only seven hundred lives being lost 
last year, mostly due to level crossings, and few to 
train accidents ; so that from every point of view 
Japan has reason to be proud of her success in 
railway development, and with the 6000 miles of 
railway which are opened or projected at a cost 
of nearly fifty million sterling. 





ELECTRIO GENERATORS. 


By H. F. Parswatz, M. Inst. C.E., and 
H. M. Hosart, S.B. 
(Continued from page 374.) 

Description or A GEARED Rartway Motor For 
A Ratep Drawszar Putt or 800 Lz. at A SPEED 
oF 11.4 Mites per Hovr. 

THis motor has been in extensive use for some 

years, hence it does not represent the latest develop- 

ments, except in so far as modifications have been 
introduced from time to time. The fundamental 
design, however, is not in accordance with the best 
examples of recent practice. On account of its 
established reputation for reliability, it is still, 
however, built in large numbers. Its constants are 
set forth below, in specification form, and in Figs. 
200 to 215, pages 476 and 477, are given drawings of 
the motor, 
SPECIFICATION. 
Number of poles ... eee = ae 
Rated drawbar pull... a Bez 300 Ib. 
Under standard conditions at this rating, the 
field windings are connected in parallel with an 
external shunt which diverts from the field wind- 
ing, 30 per cent. of the total current. 


Revolutions of armature, per minute 


_at this rating 55D 


Number of teeth on armature pinion... 14 
” axle gear .., ... 67 





Ratio of gear reduction ... a 
Revolutions of axle per minute , 
of car in feet per minute on 
33-in. wheels... ue ng HE 
Speed of car in miles per hour on 
33-in. wheels E Sere atest nas 
Foot-pounds per minute, output for 
above drawbar pull and speed... 
Horse-power output for above draw- 
bar pull and speed _... oa ie 
Kilowatts output for above drawbar 

ull and speed ..: , 


i sis — 181 
Efficiency at above rating, motor warm 79.5 A cent. 


Corresponding kilowatts input 
” amperes ” 
Terminal voltage ... ey me one 
Frequency in cycles per second at 
rated conditions ie fe 


DIMENSIONS. 


Armature 


Diameter over all... ae 
pe at bottom of slots 
Internal diameter of core 
Length of core over all ... ee 
Effective length of magnetic iron 
Pitch at armature surface a Se 
Japan insulation between laminations 
Thickness of laminations : 
Depth of slot ye ite es 
Width of slot at root, die punch 
me Re surface, die punch ... 

Number of slots ... See ce om 
Minimum width of tooth 
Width of tooth at armature face ae 
Size of armature conductor, B, and 8. 

gauge... ate se ae ae 
Bare diameter of armature conductor 
Cross-section sa ae ‘ 


Magnet Core 


Length of pole-face 
oe pole-arc 
Pole are + pitch ... oer 
Length of magnet core ... 
Width of magnet core ... 
Diameter of bore of field ; tae 
Length of gap clearance above arma- 
ture aus ae was a oes 
Length of gap clearance below arma- 
ture be a arr owe ais 


Commutator : 


Diameter ... wre 
Number of segments __... 
ae =e perslot ... ae 
Width of segment at commutator face 
a a root pe man 
Thickness of mica insulation ... aes 
Available length of surface of segment 


Brushes: 


Number of sets ... wes ae 
‘ brushes in one set ... 

Length, radial rn pe 

Width as 

Thickness ... ao Ke 

Area of contact of one brush 

Type of brush... =? 


Technical Data: 


Terminal voltage... a5 
Number of face conductors 
Conductors per slot 
Conductors per coil 
Number of circuits 

Style winding : ee 
Gramme ring or drum ... 


Type of construction of winding 


Number of coils ... ae re 
Mean length of one armature turn 
Total armature turns... ea 
Turns in series between brushes 
Length between brushes Bea RY 
Cross-section of one armature con- 
ductor... ee ses ze es 
Ohms per cubic inch at 20 deg. Cent. 
— between brushes at 20 deg. 
ent. oes Re «as see ake 
Resistance between brushes at 95 deg. 


nt. ees «se aie ose es 
Volts of drop in armature at 95 deg. 
Cent. ... aS uth ies Se 
Mean length of one field turn ... 
Field conductor, B. and 8. gauge 
Bare diameter... va oe 
Cross-section of field conductor 
Turns per field spool... 
Number of field spools. ... 
Total field turns in series “ . 
Total length of spool copper... ... 
Total resistance of spool winding at 
20 deg. Cent. ... en Pi a 
Total resistance of spool winding at 
95 deg. Cent. ... ae e ses 
Thirty per cent. of the main current of 
45.5 amperes, is diverted from the 
field winding by a suitable shunt re- 
sistance, hence current in field wind- 


1 a ie isa jo os 
Volts drop in field winding at 95 deg. 


4.78 
116 


1000 
11.4 
800,000 

24.2 


45.5 


2 
1 


23 in. 
2. ” 
5 


“1,125 sq. in. 
.. radial carbon 


500 
840 
8 
4 


2 
Single 
Drum 

Formed coil 
winding 
105 
43 in. 
420 
210 
9000 in. 


. .0102 sq. in. 
-00000068 


.305 ohm 
394 ,, 


18 volts 
46.5 in. 
No. 6 
-162 in. 


60205 sq. in, 
; 203 


2 

406 
18,800 in, 
-625 ohm 

Flee 


. 32 amperes 


26 volts 





Resistance brush contacts (positive plus 


negative ... Ses a .055 ohm 
Volts dropin brushcontacts ...  . 2.5 volts 
Hi armature, field, and 


brushes ... <i oe cee ced 46.5 
Counter electromotive force of motor 453.5 volts 
Amperes per square inch in armature 


winding ... bss Pe es ce 2230 

Amperes per square inch infield __... 1560 
Commutation : 

Average voltage between commutator 

segments... ae waa mee ae 18 
Armature turns per pole ae éat 105 
Amperes per turn acs ne Bas 22.8 
Armature ampere turns per pole... 2400 
Frequency of commutation Reels per 

second) 250 


Number of coils simultaneously short- 


circuited per brus 3 
Turns per coil _... ae ae - 4 
Number of conductors per group simul- 

taneously undergoing commutation 24 
Flux per ampere turn per inch length 

of armature lamination sc Ses 20 
Flux linked with 24 turns with one 

ampere in those turns = 20 x 8 x 

24 = ae sda ‘ise = 3840 
Inductance of four turns = 4 x 3480 

% 1 2 = ea = .000154henrys 


But in a two-circuit winding with four poles and 
only two set of brushes, there are two such four- 
turn coils in series, being commutated under one 
brush, and their inductance is = 2 x .000154 = 
.000308 henrys. 

Reactance of these two short-circuited 

coils setthad Medes sevize a .. 484 ohm 
Amperes in short-circuited coils zs 22 
Reactance voltage of short-circuited 


coils ae oe 11 volts 
MAGNETOMOTIVE Force. 
Megalines entering armature, per pole- 
piece ee was a SE we 2.92 
Coefficient of —_ leakage 1.25 
Megalines per field-pole... a 3.65 
Armature: 
Section ... za Pe sed ... 62.8 sq. in. 
Density... oa Si ... 46.5 kilolines 
Length (magnetic path)... S, oe 4 in. 
Ampere turns ~ inch of length __... 8 
“ », tor armature core a 30 
Teeth : 
Transmitting flux from one pole-piece 19 
Section at roots ... pee WA 22.5 sq. in. 
Length ... be ne ae oe 1.4 in. 
Apparent density at root tooth . 130 kilolines 
Corrected ,, y: og s. o 
Ampere turns per inch of length __... 700 
i », for teeth ... ae a 980 
Gap: 
Section at pole-face ...  ...  ... 668q. in 
Length, average of top and bottom .. -14in. 
Density at pole-face re .. 44 kilolines 
Ampere turns for gap 1920 
Cast-Steel Portion of Circuit : 
Average cross-section 52 sq. in. 
Length, magnetic : ee 9 in. 
Average density ... i oe .. 70 kilolines 
Ampere turns per inch of length __... 35 
Ampere turns for cast-steel frame, 
per pole-piece ... ved aa 320 


Only two of the four poles carry exciting wind- 
ings ; hence of the 203 turns on one spool, only 
101.5 are to be taken as corresponding to one pole- 


piece. Thirty cent. of the main current being 


diverted from the fields, the field-exciting current 
is 32 amperes, and field ampere turns per pole- 
piece is 32 x 101.5 = 3250 ampere turns. These 
are probably distributed somewhat as follows : 


Ampere turns for armature core saa 30 
ai teeth ... ee 980 
sa ap... aus wis 1920 
<s rame iz 320 
Total ampere turns per pole-piece ... 3250 
THERMAL CONSTANTS. 
Armature : 
Resistances between brushes at 95 deg. 
oe ees co a Pe ohm 
mperes input at rated capacit can .5 amps. 
Armature GR loss at 95 deg. Cent. dea SD here 
Total weight of armature laminations, 
including teeth... a dea a> “ST. 
Total observed core loss (only appa- 
rently core loss) bas Py ... 800 watts 
Watts per pound in armature lamina- 
tions des is ie tis or aes 
Total of armature losses sa0i\., = vad a 
Length of armature (over conductors) 12in. 
Peripheral radiating surface of arma- 
ture da), cubed: lena (A) LeopS Spine 
Watts per square inch peripheral 
radiating surface és re .. 2,7 watts 
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DETAILS OF 24 HORSE-POWER GEARED RAILWAY MOTOR. 
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Field Spools : 
Total resistance of the two field spools =e 1 
at 95 deg. Cent. Sy Lies’. >. seen) ae | fe----8 $= 5 4-8 Bi 
Amperes in spool winding... ... 32 amps. : Ht 
Spool C?R loss at 95 deg. Cent. ... 830 watts ilt 
Commutator : My 
Area of bearing surface of positive ; 
, brush... rs nat os ... 1,13 sq. in. — YI 
Amperes per square inch of brush- . woot -- He: 
bearing surface... ese ase .. 40 amps. Se 
Ohms per square inch of bearing sur- ° a J 
face of carbon brushes a .. 03 ohm ‘. 4 
Brush resistance, positive plus negative .053 ,, 1 Fa e-----69- 
Volts drop at brush contacts ... .. 2.4 volts \\ p 
C°R at brush contacts ... ai ... 110 watts | - 
Brush pressure per square inch eba 2 Ib. ----9 a] 
Total brush pressure... ... «45, . es : we © 000 watts 
Coefficient of friction : 2 oe 3 Watts per square inch radiating sur- Gearing friction ... 2,000 wa 
Peripheral speed of commutator, feet face of commutator... Eps 2 watts ? 99.743 
nt NED nces. Nema ees ye ft. Rfloioncy Calculations : Totalinput ... «ss 22,78 on 
rush friction... Sx = ~ 5 watts utput at rated capacit As ... 18,100 watts ; i ity and 
Stray power lost in commutator(allow- Geos hess aa oe Ma aie ee Cs tS Soe poe d 
“tS i ae Taisen * ARTS Commutatorand brushloss ... ... 198 ,, certs % . - 
Total commutator loss ... =... 198, Armature O*R loss at 95 deg. Cent... 815 ,, * In this result, the loss in the diverting shunt to the 





Peripheral radiating surface ... |... 100 sq. in. Field spool C’R ,, a > ja field spool winding is not allowed for. 
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24 HORSE-POWER GEARED RAILWAY MOTOR. 





















| 





























GEARED MOTOR 
+ FOR RATEO 800188 
AT SPEED OF 11-4 MILES PER HOUR 


50 


30 


AMPERES INPUT 





0 1000 1400 1600 
(9616 ¢) DRAW BAR PULL - 


: GEARED RAILWAY MOTOR. 
Fi ug: al Bon RATED ORAW BAR PULL OF 800 LBS. 
AT SPEED OF 1!-4MILES PER HOUR. 
Curve for 33’ Wheels & 
ing Ratio of 4:76. 





eae 
(4816.0) Mi 





24 
per Hour. 


Weights: 
Armature core (magnetic) ... ... 2501b. 
Armature teeth ... AF he os 
” co een ses coe oes 
Contmatation ima.” ie AG. a 45 ,, 
Armaturecomplete .. ... ... 635 ,,, 
Magnet pole ee cx wie. Vets 


Rpecl copper Suis ck keel ten. eee 
achine complete a she ee: pe 
_In Figs. 216, 217, 218, and 219 are given respec- 
tively curves of drawbar pull, output, speed, and 
efficiency for this motor. 
many of the more modern street-railway 
motors, the design has followed lines differing in 
many respects from those of the motor just de- 
scribed. Thus several armature coils are arranged 
in one slot, largely reducing the number of slots, 
a the pole-faces are laminated, since otherwise 
ese few wide slots would set up too great an 
rad current loss in the pole-face. It has been 
ound preferable to have one field spool per pole- 
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GEARED RAILWAY MOTOR 
FOR RATED ORAW-BAR PULL OF 
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piece, instead of having two salient and two con- 
sequent poles. The armature diameter has been 
largely reduced, and sparking is minimised by run- 
ning not only the teeth, but also the core, up to 
extremely high magnetic density ; nevertheless, 
owing to the greatly reduced mass of the armature 
iron, the core loss is small. A motor designed on 
these lines, and of not very different capacity from 
the one just described, will be illustrated in our 
next article. 
(To be continued.) 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From ovr New York CoRRESPONDENT.) 


THERE was one noticeable feature about this 
meeting, held in New York City on February 21 to 





25, which speaks well for the Institute, and that 





was the presence of the older members in greater 
numbers than is usual. Whether this was due to 
their interest in the association ; or to the energetic 
requests of our active secretary; or whether they 
have made so much money in the profession that 
they have leisure; or so little, that the leisure is an 
enforced one, it is not for your correspondent to 
say. It is enough that they were present, and it is 
from them, asa rule, that discussions on the papers 
receive their greatest value. Although this was the 
29th annual meeting it is the 76th meeting of the 
Institute. The first matter of the evening of the 
21st was the presentation of an obituary notice of 
Dr. Albert L. Serlo, written by Dr. Herman 
Wedding ; this was read by Dr. Raymond, who had 
translated it, and was as follows: 


Albert Ludwig Serlo was born February 14, 1824, at 
Crossen-on-the-Oder. After completing his school studies 
and his training as a mining official, he received, in 1851, 
an appointment as Royal manager of Salt Works aad 
member of the Administration of Salines at K®énigsborn, 
hige goa The issue of new regulations for the train- 
ing of higher State officials in the Department of Mining 
and Metallurgy led him to pass, in 1856, a special examina- 
tion for the rank of assessor, in consequence of which he 
was called to Berlin to serve for a few months as an assis- 
tant in the Ministry of Commerce, which had charge of 
mining, &c. In the same year he became gg or el 
and member of the mining administration at hum, 
Westphalia, and in 1858, oberbergrath and member of 
the provisional administration, called the oberbergamt, 
having its headquarters at Dortmund. In 1861 he was 
appointed director, and the head of the newly reorganised 
mining administration of the important Governmental 
coal-mining district of Saarbrucken. 

From this period dates his fame as a mining official. 
It was in 1860 that Krug von Nidda, a man who played 
@ very ry carne part in the mining and metallurgical 
affairs of Prussia and of Germany, took control as oberberg- 
hauptmann of the Prussian mining administration. To 
him those interests owe their deliverance from fettering 
limitations, and the consequent advance in Germany. 
Serlo was one of the few who, from the first, correctly 
appropriated and put into practice the principles of Krug 
von Nidda. By so doing, he made the State collieries at 
Saarbrucken a pattern. — 

After a gs gp service at the ministry in Berlin, he 
was sent, in 1866, to Breslau, as director of the oberber- 
gamt there, and in this new position he carried out again, 
with brilliant results, the ideas of Krug von Nidda. The 
period passed in Berlin exercised a decisive influence 
upon his literary work, and laid the foundation of fame 
beyond the limits of his native country. At this time he 
undertook, pang the death, in 1866, of Lottner, the first 
director of the Royal Academy of Mines, founded by 
Krug von Nidda at Berlin, to arrange and edit for pub- 
lication Lottner’s lectures on the art of mining. The first 
edition of this work appeared in 1868, after Serlo had 
assumed his post at Breslau. It has through 
several editions since, and still maintains its position as a 
leading treatise on the subject. _ 

After the death of Krug von Nidda, in 1878, Serlo suc- 
ceeded to the office of oberberghauptmann and director 
of the Prussian Department of Mining, Metallurgy, and 
Salines. In this position, besides an efficient and pro- 
gressive administration, Serlo achieved a work of lasting 
importance by creating the Commission for the investiga- 
tion and remedy of the dangers due to firedamp in coal 
mines. As the president of this Commission, and an active 
participant and guide in its work, which resulted in the 
promulgation of rules and precautions now followed in 
nearly all countries, he deserves to be regarded as a bene- 
factor of colliery workmen throughout the world. 

Unfortunately, it was not long before an insidious 
spinal disease began to destroy his ardent enjoyment in 
his work, and in 1884 it forced him to retire from active 
service. In spite of the severe sufferings which made him 
physically a cripple, he lived for years, under the de- 
voted ministrations of his wife, in undiminished mental 
vigour. 
Serlo’s distinguished achievements in the foremost 
German mines and metallurgical works, and his masterly 
recension of Lottner’s “ Bergbaukunde,” have assured 
him a place among the great exemplars and leaders of the 

rofession. It was his good fortune to know, during his 
fivetinee, that his merits were universally recognised, as 
was abundantly evidenced by the numerous orders and 
honorary memberships which were bestowed upon him. 
Among the latter none gave him deeper gratification than 
his electlon as honorary member of the American Insti- 
tute of Mining Engineers. 


THe Copper QuEEN Mine. 


The paper of the evening was then read. It was 
entitled, ‘‘The Copper Queen Mine of Bisbee, 
Arizona,” and was presented by Dr. Jas. Douglas, 
who is as eminent a copper expert as any one in 
the United States, and that means as any one in 
the world. The paper was illustrated by lantern 
slides, and was full of interest. This mine was 
discovered in 1880, and at that time but little work 
had been done in it: 


A large outcrop of ferruginous copper ore on the side of 
a mountain dipped at a steep angle into it. This outcrop 
was papeenion <0 that it seemed probable there were 
others in the country limestone. The outcrop, as shown 
by an open cut when mining began, was about 60 ft. by 
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that ore minéd in the morning is shipped as matte 
the same evening. He concluded by inviting the 
members of the Institute to visit the mine either in 
going to, or returning from, the next meeting, which 
had been announced as occurring in October at San 
Francisco. Mr. E. C. Olcott then exhibited some 
fine lantern slides taken in 1891, illustrating Peru- 
vian gold mining. The evening closed with refresh- 
ments, and all present were sent home in a proper 
state of mind, and bidden to celebrate the birthday 
of the ‘‘ Father of his Country,” by assembling the 
next morning at Columbia University. This sacri- 


60 ft., and was the only outcrop of that large series of ore 
bodies that have yielded so much copper. An incline 
started east of the open cut and entered the ore bod 
between the second and third levels of the mine. It 
developed what was found to be an isolated ore body 
which yielded between 1880 and 1884 about 200,000,000 Ib. 
of copper. The company, after drifting east over 400 ft., 
and finding nothing, was about to abandon the mine, as 
the Neptune Mining Company had also found no ore 
after much work. But in the summer of 1884 another 
big ore body was uncovered, between 400 ft. and 500 ft., 
by the Copper Queen and Atlanta Companies simul- 
taneously. Since then developments have extended over 
other properties purchased at sheriff's sale, but as yet no 





valuable ore has been found, except in the upper lime- 
stones. These limestones are comparatively limited in 
extent, being bounded on the east by feldspathic rocks, 
granites, and rhyolite. In the limestone, however, along 
its contact with the feldspathic rocks, are all the copper 
ores yet discovered in workable quantities. 

These feldspathic rocks carry no — of any conse- 
quence. The upper limestones alone have been worked 
properly, as they carry the large masses of oxidised and 
unoxidised ores. The lower limestones are impregnated 


with iron pyrites, with a sparse amount of copper pyrites, | y 


and these deposits are being developed now. 

The Copper King and Cochise Mining Companies are 
sinking and looking for ore in the feldspathic rocks. The 
ore deposits circle around the Copper Queen hill and lie 
in large quantities under the flats near Bisbee. Anvther 
line of deposits is represented by a gully back of Copper 
Queen and Copper King hills. No ore of consequence 
has been found in the heart of the hill. The largest ore 
body discovered, which gave single stopes of 200 ft. by 
250 ft., was about 1000 ft. from feldspathic rocks. Ina 
sense, therefore, the ore bodies are contact deposits ; in 
another sense, they certainly are not. 

The line between the limestones and feldspathic is not 
sharp, as the limestone near the contact, as a rule, is greatly 
decomposed, forming a sort of transition zone. The ore 
deposits seem to be arranged without any order in the 
limestone. Those first discovered were completely oxi- 
dised. The present ores are mixed more or less with 
sulphur, but there is no clear line of demarcation between 
the oxidised and unoxidised ore. On the 200-ft. level of 
the Czar shaft, there is the apex of an immense body of 
partially altered and unaltered sulphide ore, containing 
probably 1,000,000 tons. But at the same time about 
600 ft. below that level occur ores that are almost entirely 
altered. The altered ores are, of course, most interesting 
to study. The ore bodies are generally found in ledge 
matter. This is a ferruginous clay, which is often dis- 
tinctly stratified. In places it carries copper, but about 
99 per cent. of it does not carry more than a trace. The 
copper is sometimes disseminated in fine particles of 
carbonate of sub-oxide in the clays, but more generally it 
occurs as cuprite, in compact masses of limonite, some- 
times of very large size, imbedded in the clay. The very 
rich specimens of carbonate of copper, for which the mine 
is famous, occur generally in the clays, close to the lime- 
stone. At times the ore occurs as metallic copper, gene- 
rally in a yellow, sandy clay. These masses of native 
copper occur at the bottom of the great pockets of ledge 
matter, and seldom at the top. The sulphide ore masses 
may occur at different levels in the ledge matter. 

A solid sulphide body in the Czar shaft at the 200-ft. 
level reaches over 2 acres and extends down to the 400-ft. 
level. Its outer shell contains much black oxide of copper, 
but the unaltered sulphide within is too poor to pay in 
Arizona. Regarding the origin of the ores it was first 
supposed that they filled pre existing cavities in the lime- 
stone, and the occurrence of caves in many parts of the 
mine strengthened this belief. Some of these caves are 
very beautiful. The limestones also are fissured to depths 
of 400 ft., 500 ft., and 600 ft., and these fissures often 
contain ledge matter, with more or less copper. Close 
study shows the ore bodies have been reer > replace- 
ments in the limestone. There seems to have been an 
actual movement of silica and alumina from the feld- 
spathic rocks into the limestone, thus forming the ledge 
matter of the ore chambers and shoots. he copper 
originally was present as sulphide in large bodies of iron 
pyrites. The content of copper in these pyrites is often 
as low as2 percent. By the oxidising of the sulphides 
and action of the waters percolating through the lime- 
stones, a complex series of chemical changes has resulted 
in the present conditions. Drifts sometimes show 88 
per cent. carbonate of lime in the limestone roof, while 
the clay floor has but a trace, Generally, whenever a cave 
is struck, it is known an ore body exists below. nse- 
sous, in prospecting on the surface, a depression in 
the limestone anywhere showing that the rock there is 
more or less decomposed, is taken as a sign that an ore 
body may be found by sinking. 

As regards the smelting plant, with the increased output 
and economies made necessary by lower-grade ore and 
lower prices for copper, tiie plant has n enlarged 
several times and the process much improved. Furnaces 
120 in. by 48in., with tipping wells and directly connected 
to trough converters are now used. The trough converter 
was introduced in this country by the Copper Queen Com- 

pany from Italy. It has since been put in at Clark’s 
Jnited Verde Mine, and at the Arizona Copper Com- 
pany’s works, while the Butte and Boston Company will 
use this type in its new smelter. 

Since 1893 the company has made matte by using 
oxide and sulphide ores in about equal propor- 
tions. The capacity of the present pumping ad 
is three to four million gallons daily, such amount 
being necessary because of occasional floods which 
penetrate the fissured limestone. To show the 


fice of pleasure to duty was duly made, and Pro- 
fessor H. S. Monroe made the address of welcome. 
In the course of his address he pointed out to the 
assembly what Columbia had done, and what it 
intended to do. There were to be twenty-three 
new buildings, accommodating 4000 students, and 
of these six are completed. This is like Artemus 
Ward’s account of the Pacific Railway, made many 
earsago. He said the distance from San Francisco 
to New York City was 3500 miles, but this had been 
greatly shortened by the construction of forty miles 
of the Pacific Railway Company, leaving but 3460 
miles now to travel by wagon. The Professor then 
stated that the present value of the property is 
8,000,000 dols., and the endowments for various 
purposes are 10,000,000 dols., and there are about 
2,000,000 dols. additional, which may be considered 
as settled upon. It may be said here that there is 
no doubt these buildings, when completed, will 
have no equal for their purpose, although the Pro- 
fessor was too modest to claim this. 


Tue PreEsiIpDENt’s ADDRESS. 


The President’s address was then read by Mr. 
Charles Kirchoff. It was entitled, ‘‘A Decade in 
Progress in Reducing Costs.” The high character 
of the author, and his familiarity with his subject, 
fixed the attention of his audience from the outset. 
It is to be regretted that only a summary of this 
paper can be published in ENGINEERING, for the full 
document repays careful study, and those interested 
are referred to the issue of our American contem- 
porary, the Iron Age, for March 2. 


Tue Lay System or Piacer MInNine. 
Following this address was a paper by Mr. O. A. 
Moses on ‘The Lay System of Placer Mining.” 
This method is in general a means by which the 
same water is used repeatedly. The author stated 
it had been used in a small way in British Guiana, 
and that it would save 95 per cent. of the gold in 
the placer. In the discussion it appeared there 
was an open doubt if, when fuel was scarce and 
there was a bank 120 ft. deep, it would work satis- 
factorily. The author said fuel must be had for 
successful working, but claimed the use of several 
small streams of water was as effective as one large 
one. The secretary doubted if a device a few feet 
long would catch as much gold as a sluice several 
miles long. Another speaker doubted the ability 
of the Lay system to recover fine gold, saying that 
in Guiana there was a different condition. The 
grave! banks were not high, and the gold ran to 
1 dol. per yard in value, and was in nuggets, so 
that most of it was caught in from 10 ft. to 12 ft. 
from the point of throwing it into the sluice. He 
thought these conditions also obtained in the Klon- 
dike. The author thought the action of the centri- 
fugal pumps was more favourable to catching the 
gold than if the ore was dumped into a large and 
swift current. The aim was to extract gold from 
alluvial deposits in a region where the surface was 
flat and with a small head of water and no outlet 
fora dump. He also stated it was being used in 
Florida for handling the phosphate deposits. 


Tue MerariurcicaL Laporartory. 
Then followed a paper by Dr. H. M. Howe 
called ‘‘The Metallurgical Laboratory.” The ex- 
pediency of actually carrying out manufacturing 
operations within a University was discussed and 
the limitations of this plan noted. After lunch, 
the buildings and laboratories were examined, and 
Professor J. F. Kemp read a paper illustrated by 
lantern slides and plastic models, showing the zinc 
ore deposits at Franklin Furnace, which the 
Institute was to visit on Friday. The mining 
laboratories of the University were then described 
by Professor Monroe. There was to be one for 
mechanical assays, which will have rolls, screens, 
with small crushers and all accessories for sampling, 
hand-picking, and jigging ores, also arrangements 


be a small laboratory for testing small lots of ores, 
and a third one, which will contain ore-dressing 
machinery, where a few full-sized machines will be 
put in of standard types so that small lots of ore 
can be used a number of times. Your correspon- 
dent, who was a student at this school in 1867, 
could not help contrasting all these plans with what 
he had experienced at that date, when even such an 
appliance as a ventilating hood was not used, and 
whenever any one in the room was getting chlorine 
gas or sulphuretted hydrogen as a ‘‘ by-product,” 
so to speak, every other student was most pain- 
fully made aware of the fact. 


GEOLOGY oF THE Rocky Mountains. 


The next paper read was ‘‘The Geological 
Structure of the Rocky Mountains within the 
Lewis and Clarke Timber Reserve in Montana,” 
by Professor R. H. Chapman. This region has not 
been much prospected, as the travel is difficult ; 
still an interest attaches to it because here are seen 
the same shale and limestone formations which at a 
more northerly point contain copper. That evening 
there was a grand reception and dance at Sherry’s, 
and the next morning the sessions were resumed. 


Art CASTINGS. 


It may be recalled at the Buffalo meeting of 
the Institute last winter, Professor Persifu Fraser 
exhibited the Kytchym Medal from Russia as 
a sample of fine bronze casting. Mr. Garretson, 
of Buffalo, did not think it remarkable, and in the 
presence of members of the Institute cast the pin 
of the Buffalo meeting. This led to several other 
efforts which Dr. Raymond set forth in a paper. 
Among them was the work of the Hecla Iron Works 
whose product is considered finer than anything 
done in Europe; he also called attention to the work 
of Mr. A. E. Outerbridge, of Philadelphia. It is 
thus described : 


The novelty of Mr. Outerbridge’s work consisted in the 
method by which lace, leaves, and other organic fabrics 
er structures were previously carbonised, before intro- 
duction into the moulding-flask. The objects were placed 
in a cast-iron box, the bottom of which was covered with 
a layer of powdered carbon ; then another layer of carbon 
dust was sprinkled over them ; the box, covered with a 
close-fitting lid, was heated gradually in an oven, to expel 
moisture, and the temperature was slowly raised until 
the escape of blue smoke from under the lid had 
ceased. The box was then heated white-hot, kept in this 
condition for two hours, and then removed from the fire 
and allowed to cool. The fabrics, &c., thus carbonised 
were not brittle, and could be made white-hot before 
consuming. In making castings from them they were 
laid smoothly upon a face of green sand in the mould, and 
the molten metal poured upon them. In one case a piece 
of lace was suspended vertically in the mould, and the 
molten iron was introduced on both sides of it, so as to 
rise to a common level. When the casting was cold it 
was thrown upon the floor of the foundry, and separated 
into two parts, while the lace fell out uninjured, and the 
pattern was found to be reproduced upon both faces of 
the casting. For the interesting particulars of this and 
other experiments I refer to the authorities already cited. 
The special subject of these remarks is not the remark- 
able behaviour of the carbonised fabrics, but the delicacy 
with which their details were reproduced, with all the 
sharpness of electrotypes, in the cast iron. 


CokinG IN BEEHIVE OVENS. 
The next paper was entitled, ‘‘The Coking in Bee- 
hive Ovens of the Coals of the New River District, 
West Virginia,” by Charles Catlett, Staunton, Vir- 
ginia. After describing the district, the author gave 
the following as an average analysis of the coal : 


Per cent. 
Moisture te ae bes iS «0.78 
Volatile matter a Sis 26. 43 
Fixed carbon ... 70.04 
Agha va 2.46 
Sulphur 0.56 
100.22 


The method of stating the sulphur differed in the several 
analyses from which the ave was, obtained. This ex- 
plains why the average given is not in the usual form of 
a proximate analysis. e coke of the district 1s made 
from slack coal, which naturally carries an undue pro- 
portion of impurities; but, in spite of this, the coke will 
usually run only about 6 per cent. in ash.. A shipment of 
coke made during 1898 by the New River Coke Company 
for special purposes, and from slack coal which had = 
screened to separate slate, &c., showed 4.23 per cent. ash. 
The coal from which this coke was made must, therefore, 
have carried about 3 per cent. of ash. This is sufficient 
to give an idea of the character of the coal in this ~ 
ticular. The material entering into the manufacture 0 

coke will usually carry a r amount of ash than - 
special shipment ; but in all cases the coat makes a coke 
of special value for shipment to considerable distances, 
where the freight on even 1 per cent. of ash amounts to ® 
reat deal. e sulphur, while variable, is usually quite 








completeness of the equipment. Mr. Douglas said 








for panning gold-bearing gravel. Then there will 


ow, running from 0.50 to 0.60 per cent., but often less. 
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The coal of average composition should furnish 
theoretically 75 per cent. of coke, but in practice 
they did not obtain 60 per cent., and even in some 


cases 55 per cent. 

as been suggested by others that the insufficient 
Pn of heat ferniahed by the gases alone might make 
it n to burn up a certain amount of the coke in 
order to complete the — of the coal. I am not will- 
ing to admit that this is a fact ; but, even if it be so, an 
undue amount is, beyond question, consumed. If com- 
tively smaller amounts of gas give smaller amounts of 
9 it is all the more n to produce the est 
ible amount of heat from the gases, and to conserve, 
in every possible way, what is produced. Far greater 
care is required in regulating the admission of air than is 
necessary with coals carrying an excess of volatile matter. 
It is obvious that if this could be so done as to coke the coal 
by the combustion of the gas alone, an enormous increase 
in yield and subsequent economy would result. I do not 
believe this is impossible. The ovens of the New River 
Coke Company, which are bank ovens, were built in 
1888; and, while some of them have suffered from land- 
slides, which are often a cause of damage in that section, 
they may be considered, asa whole, to be in good condition 
and to promise many more years of active service. They 
are not, however, in the best condition with reference to 
the retention of heat and the perfect regulation of the ad- 
mission of air, so that a maximum yield cannot be expected. 
Most of the ovens are 12 ft. in diameter and 6.5 ft. high 
on the inside. They are 30in. high to the spring of the 
arch. The doors are 2 ft. 5.5in. wide and 2 ft. 3.5 in. 
high to the spring of the arch, which is 5 in. high, making 
a total height of 2 ft. 8.5in. Some of thedoorsare 1.5in. 
higher. All the ovens are provided with draught boxes. 
These are located on either side of the door, and are 
slightly deflected where they enter the oven, so as to be 
at right angles to the axis on which the oven is con- 
structed. Where these draught boxes enter the oven, 
they intersect an arc of about 50 deg. The inlet is 6 in. 
wide by 5 in. high, and is closed with a sliding lid. 
Where the draught enters the oven the hole is 4 in. high 
by 7 in. wide, and the bottom of the opening is 4 ft, from 
the floor of the oven, At least, this is true in most o' 
them ; the measurement in this particular does not seem 
to have been strictly followed. 


The boxes were, the author admitted, in bad 
condition, being sunken and delivering the draught 
against the coke. He then presented Tables show- 
ing a variety of observations, the ovens working on 
72-hour and 96-hour coke. 


The charges for 72-hour coke averaged 10,640 lb., and 
for 96-hour coke 11,312 Ib. All coal was accurately 
weighed. The ovens represented in the preceding records 
were selected as being most convenient to the office. 
They were afflicted with cold bottoms, which had a ten- 
dency to become wet from only a small amount of rain. 
They were exceptionally diffienlt to burn out so as to give 
clean bottoms over the entire oven. ‘‘ Black ends” do 
not mean unburnt coal, but dark-coloured coke for a dis- 
tance of 0.5 in. tol in. from the bottom. 

It must be confessed that the figures given in these 
Tables are by no means conclusive on any point ; but 
they show what a small amount of air is at times neces- 
sary to burn out the oven in the proper time; and they 
have been productive of much good in directing attention 
to the excessive draught which had formerly been used, 
and have also served to call attention to the necessity of 
protecting the ovens from small leakages, and to em- 
phasise the fact that every pound of air going into the 
ovens unnecessarily is a source of loss. They have also 
served as a basis for other investigations, of which cir- 
cumstances did not permit a record, and have been, it is 
believed, instrumental in effecting an increase in the 
average yield for the year of 4 per cent. more than the 
ovens had ever produced before. 

Some tests were also made with reference to the size of 
the ring, which was originally very large, and which in 

_ many cases had been worn even larger. The serious loss 
of heat from this source does not seem to have been fully 
recognised. Rings of various sizes were experimented 
with, the smallest being about 11in. in diameter. The 
results with this size were quite good, but the general in- 
dications were that it was a little too small 3 and 12 in. is 
believed_to be about the right size for this coal and these 
ovens, It was also observed that several of the ovens, 
which had been rebuilt with a slightly higher crown, 
burned uniformly better and hotter; and the writer is 
satisfied that, for this coal, a 12-ft. oven should not be 
less than 7 ft. high. He believes that when ovens are 
built with reference to this particular coal, with the best 
possible protective covering, with a view to saving all of 
the heat possible, and with special provision for regulat- 
ing the admission of the air and its more perfect exclu- 
sion when desired, a very much larger yield can be 
secured from this coal, and advantage would then be de- 
oe from its high carbon contents. This result cannot 

secured without having in charge of the draught a 
= of more intelligence than can be commanded by 
th inary labourer’s wages; but it will be found to repay 

investment. One per cent. saved on the yield of a 
aenatly large block of ovens would more than pay the 

‘eld of a good man; and 5 or 6 per cent. of increase in 
Yield would mean a satisfactory profit. 


(Zo be continued.) 
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GREAT CENTRAL RAILWAY. 
(Continued from page 440.) 

WE have now dealt with all the traffic facilities 
provided at the London Terminus, and, for the pre- 
sent, we defer reference to such features as power 
and lighting, which are more or less characteristic 
of all stations, and do not apply exclusively to 
Marylebone. We consequently enter upon a con- 
sideration of the principal works on the line north- 
wards to Annesley, and first in interest are the 
bridges on the Metropolitan Section between 
Marylebone and Finchley, the more important 
being that over the Regent’s Canal and those im- 
mediately over the Terminal Station, namely, the 
Lodge-road and Loudoun-road bridges, illustrated 
respectively on pages 480 and 481. 

he bridge over the Regent’s Canal has a total 
width of 375 ft., and carries fourteen lines of rails. 
Four lines on the east run into sidings, oil gas 
works, &c., then come four main passenger lines, 
and then the lines to the goods yard, canal yard, 
and the Regent’s Canal Wharf. The bridge is in 
two spans—one of 50 ft. over the canal and one 
of 26 ft. over the ground left for the projected 
Regent’s Canal and City and Docks Railway. The 
girders carrying the main lines and sidings on the 
eastern side are 4 ft. deep over L’s with flanges 
1 ft. 6 in. wide, while the floor is built with cross- 
girders and rail-bearers in the usual manner. 

To the west of the main lines the bridge floor is 
arranged for carrying mixed roads, and consists of 
Hobson’s steel arched flooring running parallel 
with the main girders and resting on cross-girders 
spaced at 16-ft. centres. The flooring is 12 in. 
deep, with T’s 6in. by 3}in. by in. spaced 


f|2 ft. 6 in. centres, and a ;%-in. arched plate. With 


this construction rails can be placed in any desired 
sition. The total weight of steelwork in the 
ridge is 973 tons. 

Lodge-road Bridge carries Lodge-road over the 
railway, and is 97 ft. clear span. The bridge hasa 
roadway of 30 ft. 2in. clear width between the main 
girders (Figs. 252 and 253, page 480), with lighter 
girders carrying the side-walks, 7 ft. 6 in. wide on 
either side (Fig. 266). The main girders (Figs. 256 
and 257) carrying the roadway are massive structures 
of the double-web type, 8 ft. deep over L’s with 
flanges 3 ft. wide. Each flange is built up of four 
plates, 3 ft. by 4 in. ; one plate, 3 ft. by # in. ; and 
four L’s, 4 in. by 4in. by gin. The webs are # in. 
thick throughout, except over the abutments, 
where they are ra dtaemees to 4 in. The webs are 
well stiffened both inside and out, as shown in the 
section (Fig. 252) and elevation (Fig. 256). The 
girders were built with a camber of 6 in. to facili- 
tate the drainage of the bridge, and weigh 47 tons 
each. The flooring—30-ft. span between the main 
girders—carrying the roadway (Fig. 253) consists of 
Hobson’s steel arched flooring, 15 in. deep with 
6-in. by 4-in. by 4-in. T’s spaced 2 ft. 6 in. centres 
and strengthened by two bars 6 in. by ? in. riveted 
to the table of the [’s. The arched plate is } in. 
thick and is jointed (Fig. 252) at a point 5 ft. from 
the centre of the span, the joints in the plates being 
on alternate sides of the centre. The Ts are each 
in one piece without joint, while a channel bar 
6in. by 24 in. by ,% in. is riveted parallel with 
the main girders along the crowns of the arched 
plates, this, together with the gussets immedi- 
ately under it, preventing any local tendency of the 
plates to spread (Figs. 252 and 253). <A detail 
of the connection of the flooring to the main 
girders is given in Figs. 258 and 259. The outside 
girders carrying the footways are also of the double- 
web type 7 ft. deep over L’s with flanges 1 ft. 6 in. 
wide and weigh about 9 tons each (Figs. 260 and 
263). The footway is carried on buckled plates 
= thick resting on cross joists 6 in. by 4} in. 

y 201b. per foot, spaced 5 ft. centres. The floor 
plates are covered with asphalte. The roadway 
over Hobson’s flooring is formed in the same way 
as described for Rossmore-road, except that it is 
paved with granite sets. The total weight of steel- 
work in the bridge is 260 tons. The bridge has 
been finished and opened for traffic for two years 
and has given complete satisfaction. 

Loudoun-road Bridge.—The erection and com- 
pletion of this roadway bridge was made a condi- 
tion precedent to throwing a bridge across the 
London and North-Western Railway to carry the 
Great Central Railway rails. The bridge replaces 
an old brick three-arch bridge west of the entrance 
to Primrose-hill tunnel], crossing the North- 





year, and 110,053 tons in the second half. 


Westernline at Loudoun-road Station, on the 





platform of which was an abutment 13ft. 6in. in 
width greatly obstructing the platform at this 
point. The new bridge has been taken advantage 
of to considerably improve the station. The abut- 
ment has been replaced by a row of steel columns 
improving the view of the drivers and also bene- 
fitting the platform very considerably. About 
140 ft. has been added at the western end owing to 
a corresponding reduction necessary at the eastern 
end for the Great Central Railway bridge. The 
old bridge was removed and the new one built 
without any interruption to the traffic over or 
under the bridge; one-half only being dealt with 
at a time, and that at night and on Sundays. 

The new bridge is in two spans (Figs. 266 and 267, 
page 481), with a central pier on the island platform, 
as already stated, and is of the ordinary jack-arch 
construction (Fig. 268), the girders being spaced 
7 ft. centres, and varying in span from 48 ft. to 
70 ft. The girders are 5 ft. deep over L’s, with 
flanges 194 in. wide throughout, the outside girders 
in each case carrying a brick parapet 8 ft. high 
above road level. The girders over the central 
pier rest on a box girder (Fig. 283) 2 ft. deep by 
2 ft. wide, filled with 7 to 1 cement concrete, and 
secured to the top of the columns. The columns 
(Fig. 284) are of box section, built up of four 
channels and four angles, with strips between, as 
shown. The base of each column is inserted in a 
cast-iron shoe (Figs. 284 and 285), secured to a 
stone foundation with four lewis bolts. As will 
be seen from the illustrations (Figs. 266 to 268), 
the brickwork of the old bridge has been utilised 
for the foundations of the columns, new brickwork 
in cement being added where necessary. The total 
weight of steelwork in the bridge is 247 tons. 

The whole of these bridges, and also that carry- 
ing Rossmore-road, together with various other 
bridges, amounting in all to some 2600 tons, have 
been made and erected by Messrs. Andrew Heavy- 
side and Co., Limited, of Derby, the sub-contractors 
for the bridgework of No. 7 contract. 

In addition to those already described, however, 
there are a number of other bridges on the section 
between Marylebone and Finchley-road, which 
belong practically to one or other of the types 
illustrated. On this stretch of three miles the line 
runs parallel with Wellington-road and Finchley- 
road, the latter a continuation northward of the 
former, and, as a rule, all the properties passed 
under have been acquired. Of the total dis- 
tance, 1429 yards had to be constructed in 
covered way, and 709 yards in tunnel—under 
Marlborough-hill. Nine streets or roads passing 
at right angles to the two great thoroughfares 
named have been crossed under, excluding four 
streets over the short tunnel already referred to. 
Only two of the bridges need be referred to, and 
that because they render possible an interestin 
comparison. The bridge carrying Belsize-ro 
over the line is entirely of Hobson's flooring, the 
span between abutments being 26 ft. 3 in., the 
depth of flooring 15 in., and the thickness of the 
plates ,4, in. In order to protect the steel from 
the corrosive action of the gases in the tunnel, 
expanded metal filled with cement has been put 
in under the flooring. The total area of the struc- 
ture is 1400 square feet, the metal weighing 39 tons 
7 cwt., and the cost of the structure 4821, 6s. 104d. 
Hillgrove-road Bridge is practically of the same 
dimensions, the span being exactly the same ; but 
twenty *hog-backed plate girders were put in of a 
depth of 1 ft. 3 in. at the centres, and 1 ft. at the 
ends, the gradient of the road requiring the reduc- 
tion in depth at the ends of the girders. They are 
= 4 ft. centres with concrete filling 18 in. 
thick between them, the street being made up 
as in the other case. The total area was 1995 
square feet, the weight of metal was 50 tons 
18 cwt., and the cost was 738]. The relative prices 
were, therefore, for the bridge with Hobson’s floor- 
ing 341. 10s. per square, and for the plate girders 
and jack arching 37]. 10s. per square. There is 
also considerably less concrete filling in the former 
case. 

The first important feature in the covered way 
was the work adjoining Lord’s cricket ground. The 
railway crosses under the property of the M.C.C. 
immediately within Wellington-place, and the sec- 
tion is as illustrated on page 645 of our fifty-eighth 
volume. The club have profited monetarily and 
otherwise. In addition to financial compensation, 
14 acres have been added to the grounds. i 
was formerly the site of the Clergy Orphans’ School, 





which occupied the corner nearest St. John’s 
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Wood-road, of the rectangular area now entirely 
owned by the club. The school was razed to the 
ground, and after the three arches of the covered 
hin had been constructed in cut and cover, the sur- 
~ was very carefully made up, with soil and sods 
tom Morley’s cricket ground at Neasden. The 
— of construction here differed from the parts 
Where there was only a single arch in covered way. 
gag were first made for the erection of the 

8, and after they had been built, the excavation 





Main GiroersG&H, 


was made the whole length down to springing level, 
and the arches thrown in the usual way. Holes were 
left in the crown of the arch, and through these the 
dumpling, when excavated, was raised by steam 
cranes and the spoil deposited in the spandrils, after 
which the final dressing was carefully done. An in- 
vert then was put in and the permanent way laid. 
St. John’s Wood bridge adjoins this treble 
covered way, but it is of simple construction, and 


‘is only referred to here because of the fact that 
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three 36-in. steel water mains had to be dealt with. 
The abutments and piers, continuations of the walls 
of the covered way, were built in trenches, and then 
the water conduits were riveted in place, and after 
them the main-plate girders were deposited. The 
rolled beams placed at 5 ft. 6 in. centres to support 
the roadway, were then put in under the lines of 
water mains. Expanded metal with concrete was 
used on top and bottom to insure greater strength. 
The roadway is of wood paving. After this super- 
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structure had been completed the dumpling was|late Mr. Greathead for solidifying the material 
excavated from below. The treble-way is carried | around the oitside of subaqueous tunnels. 
for a length of 236 yards from St. John’s Wood- 


road to Wellington Place. 
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As to the ordinary cut-and-cover work it need 
only be said that the trenches were first taken out, 
the walls built, and then the arch thrown. The 
spoil had to be taken on the Metropolitan Railway 
to Neasdon, five miles distant, and was there used 
in making up an extensive bank for sidings, &c., 
to which we will refer later. The cost of excavating 
in trenches was 5s. per cubic yard, in other parts 
3s. 6d. 

The tunnel is 709 yards long and is in line with, 
and partly under, Marlborough-hill, while three other 
streets were crossed at right angles. There were 
nine break-ups, and work was carried on in both 
directions from each, but the eighteen faces were 
not worked simultaneously. Work was started on 
July 2, 1896, near the north end, and finished on 
February 25, 1898. The work was done in 12-ft. 
lengths, and, as a rule, these occupied three weeks 
to complete. The lower part of the tunnel was 
bored through blue clay, which was very homo- 
geneous, the upper or yellow clay was brittle, and 
the tunnel was lined according to section, Fig. 286. 

There was some interesting underpinning work, 
notably under a row of six shops in the Finchley- 
road, and under the Hampstead baths. At this 
latter point the tunnel was constructed at once for 
four lines of rails to tn for future extension, 
and in this way the risk was covered in one opera- 
tion. The west wall of the tunnel in one portion 
was immediately underneath the second - class 
women’s baths, and this had to be underpinned as 
shown at the right, or south-west corner of the 
plan, Fig. 289. This underpinning was done in 
the ordinary way in alternate lengths of 12 ft. 
After the work was finished, a slight leak revealed 
itself, and this was remedied by holes being drilled 



















in the floor of the baths, and grouting being forced | 
in under pressure on the system introduced by the 


treatment proved efficacious. 


Adjoining the Metropolitan Railway tunnel under 
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Part of this line has been widened, and we hope 
later to illustrate the more important work involved 
in this widening. 

(To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LI. 


Quick-Firine Guns. 


THE first carefully conducted, and conclusive 
trials, made, with medium calibre quick-firing 
naval guns, date back to 1887, when the 15-centi- 
metre (5.905-in.) calibre was the largest to 
which it was deemed advisable to adapt a quick- 
firing device. Since then, however, Messrs, 
Schneider and Co. and Mr. Canet, have greatly 
improved this type of naval gun, in all the most 
important parts, until to-day the Schneider-Canet 
quick-firing types of guns, with calibres ranging 
from 37 millimetres (1.456 in.) to 24 centimetres 
(9.449 in.) inclusive, constitute a complete system 
of ordnance. The special features which go to 
form the most recent types of Schneider-Canet 
quick-firing guns, can be applied to the largest 
calibres ; owing, however, to the heavy weights 
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Finchley-road again, the Great Central Railway 
is 20 ft. lower than the former, and in order 
to obviate any movement in the Metropolitan 
tunnel, the wall between the two was underpinned. 
Counterforts 6 ft. in width were built, but no two 
adjoining 6-ft. lengths were dealt with at one time, 
the work being done at alternate sections. The 
construction was found sufficiently strong to hold 
up the superincumbent earth, even before the arch 
and invert of the Great Central Railway were built 
to reinforce the counterforts. The excavation in 
this case was taken out in 12-ft. lengths, the whole 
width being excavated at once, and strutted across 
from one side to the other with the largest timbers 
that could be obtained, some of them of pitch pine 
18 in. in diameter. The work was carried on at 
several faces simultaneously, so that one portion 
might be perfectly set before the next length was 
commenced. 

Much trouble was experienced with sewers at 
various points. Some of them had to be diverted 
long distances to avoid their crossing the line at 
inconvenient levels. In other cases they were 
carried over the line in iron pipes instead of the 
usual brick section. At least in one case where the 
old line of the sewer would otherwise have directly 
cut across the arch of the cut-and-covered way, 
it was found necessary to put a manhole on either 
side of the line and make the sewer level imme- 
diately over the covered way, the old fall con- 
tinuing from the lower manhole. This was a sewer 
belonging to one of the streets which cross the line 
on a heavy gradient. The lowest head between the 
top of the arch of the underground length is 18 in., 
and the deepest, in cut and cover, at Fairfax-road, 
where it is from 10 ft. to 12 ft. 
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From Finchley the Great Central traffic runs | 
over the Metropolitan Railway to Quainton-road. 
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that have to be moved when the calibre exceeds 
24 centimetres (9.449 in.), and also because of the 
more complicated mechanism required for these 
heavier weights, the larger-calibre guns, those 
above 24 centimetres, of the most improved type ; 
while not belonging strictly to the quick-firing 
class, are arranged for a sufficiently rapid fire to 
justify their classification under the name of 
‘* Matériel a tir accéléré.” 

As the use of quick-firing guns for modern naval 
armaments is becoming yearly of greater 1m- 
portance, we propose to describe in detail the 
‘*Schneider-Canet ” guns of this system, and to 
review briefly the history of their development. A 
full consideration of the subject naturally falls 
under the following headings: 1. The gun tube 
proper. 2. The breeeh mechanism. 3. The 
mounting and its various accessories. 


1. Gun Tupes Usep 1n Quick-Firine Guns. 

Material.—Schneider metal, specially made for 
this purpose at the Creusot Steel Works, is exclu- 
sively used for the manufacture of the Schneider- 
Canet quick-firing guns. A detailed description 
has already been given of the steel plant where 
the material is made in a previous article of this 
series. From what we have already said, it will 
have been noticed that Messrs. Schneider and Co. 
possess the most modern and powerful appliances 
for the production of gun steel, and that they are 
able, according to the requirements of various 
Governments, to supply guns made from stee 
ingots forged under a steam hammer, or from com- 
pressed steel ingots worked up under a forging 
press. It is worth mentioning that the French 
Government does not manufacture steel gun forg- 
ings, but orders from Messrs. Schneider and Co. & 
considerable number of such pieces every year, the 
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complete gun being built up in the Army and Navy 
un factories. 

Series of severe tests for ascertaining the 
quality of the metal, and securing its uniformity, 
are regularly carried out both at Creusot and at 
Havre. Messrs. Schneider and Co. also manufac- 
ture a particular quality of gun steel, containing 
varying percentages of nickel and other metals and 
alloys. The process of manufacturing this par- 
ticular quality is, however, a secret one. 

Design and Manufacture.—The Schneider-Canet 
quick-firing guns are characterised by great sim- 
plicity of design and by the small number of 
pieces of which they are constituted. As a rule 
they consist of a thick tube, strengthened by two 
jackets, as illustrated in Fig. 453, which shows 
the longitudinal section of a 165 - centimetre 
(5.905-in.) 50-calibre gun. By inspection of 
this section, it will be seen that the three pieces 
forming the gun are of very simple and regular 
shape. It follows therefore that the forging, 
and more especially the tempering operations, 
which affect the quality of the metal to a 
marked degree, can be carried out under the most 
favourable conditions ; as a consequence the metal 
of the gun leaves nothing to be desired as regards 
regularity in quality and homogeneity. Besides, 
and this is very important, as there are no com- 
plicated forms, the process of building up to the 
gun is completed, with less chance of there being 
errors in workmanship committed, and errors are 
always to be feared in this class of work, whatever 
be the skill of the men and the excellence of the 
plant. A large experience has proved that the 
construction of Schneider-Canet guns is reliable 
throughout, in consequence of the design which 
has been finally adopted, and the system employed 
in manufacture. ; 

The section (Fig. 453) shows also that the strains 
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From the first introduction of quick-firing ord- 
nance, the Schneider-Canet guns were noted for 
their great power. In 1892-3, the muzzle velocity of 
these guns was 800 and even 880 metres, while the 
muzzle velocity generally obtained in service was 
680 to 700 metres as a maximum. In order to 
obtain these very high results, which were con- 
sidered exceptional at the time, the Schneider- 
Canet guns had been most carefully designed and 
were made of exceptional length. It is almost 
superfluous to-day to insist upon the advantages 
that arise from high muzzle velocities, both for 
firing on board ship and on land ; the time when 
this was questioned has long gone by, and the uni- 
versal practice of to-day always tends to obtain still 
higher velocities. This was not the case, however, 
when the early types of Schneider-Canet quick- 
firing high-velocity guns were introduced, and which 
were made the subject of much hostile criticism. 
The long lengths of bore were particularly objected 
to, chiefly on the ground that such long guns were 
not capable of giving an effective service on board 
ship, and that they required mountings of exag- 
gerated dimensions. In spite of these criticisms— 
which were to be disproved by future experience— 
Messrs. Schneider and Canet increased the length 
of their guns successively to 45, 48, 50, and even 
55 calibres. Guns of these, at that time excep- 
tional proportions, were manufactured in con- 
siderable numbers for various Governments, and 
the results obtained both as regards efficiency and 
durability have been eminently satisfactory. 

Messrs. Schneider and Canet then proceeded to 
build 100-millimetre (3.937-in.) and 57-millimetre 
(2.244-in.) guns, 80 calibres in length ; these formed 
the most advanced series of quick-firing Schneider- 
Canet guns at the time. ‘They gave in regular 
firing service, muzzle velocities of 1015 and 1025 
metres, the firing mechanism being also extra rapid. 
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Fic. 453. Lonerrcpinat Section oF ScHNEIDER-CaneT 15-CenTIMETRE (5.905 In.) Q.-F. Gun. 


due to firing are judiciously divided between the 
elements that constitute the gun, and especially 
between the tube and the rear jacket, while in most 
other systems the longitudinal strains are thrown on 
the jacket, the tube having only to bear the trans- 
verse strain due to the explosion of the charge. In 
the Schneider-Canet guns—apart from those fitted 
with a concentric-threaded breech-block, which is 
of a special type—these two elements of the gun 
are so arranged that they.act together in resisting 
both these strains, the breech-screw being fitted in 
the tube itself. There is, therefore, between the 
various parts constituting the gun, as perfect a dis- 
tribution of material as it is possible to obtain, the 
strains when developed by firing being taken up by 
all the elements together. 

This principle is not wholly in accord with pure 
theory, which does not consider the necessities of 
manufacture, and which would point to multiplying 
the number of jackets placed one over the other. 
It has, notwithstanding, been endorsed in the manu- 
facture of Schneider-Canet quick-firing guns by a 
long and repeated practice. 
number of guns of this system now in regular ser- 
vice all over the world, not a single one has shown 
any weakness under fire in the elements that con- 
stitute it. On the contrary, the records of many 
of these guns show that they have sustained with- 
out undue wear firing at exceptional pressures, 
reaching as much as 4800 kilogrammes per square 
centimetre (30.477 tons per square inch) a strain 
equal to double the normal pressure in service. 

_ Out of a large number of Schneider-Canet quick- 
firing guns, 10 centimetre (3.937 in.) and 55 calibre 
in length, built for the French Navy, the Ad- 
miralty inspectors selected one at random, with 
which to make a large number of extreme practice 
firing trials. The gun and its mounting were 
placed on board the French training ship Couronne, 
and it has undergone regular service for the last six 

ears. Up toa recent date, this gun has fired no 
ess than 4000 rounds, besides being used for train- 
ing drill; it has done, therefore, an exceptional 
amount of work, and is nevertheless still in excellent 
Sera Such an experience isa sufficient answer 

the well-known allegation that quick-firing guns 
Wear rapidly. Many other examples of the strength 
and endurance of Schneider-Canet quick-firing guns 
might be given to disprove this statement. 


Among the large, 





They were, therefore, of exceptional power, and as 
their trajectories were remarkably flat, they gave 
results which could not be attained by any quick- 
firing guns of the same calibres. They were dis- 
tinguished also by the ease with which the load- 
ing, training, and firing operations were carried 
out. 

Similar velocities (exceeding 1000 metres) were 
obtained at a somewhat later date in several coun- 
tries, not with service guns, but with tubes fixed 
end to end and giving a total length of approxi- 
mately 100 calibres, special means being taken 
to insure the stability of the arrangement. Such 
trials amounted simply to proving-ground firing 
experiments. The 80-calibre Schneider-Canet guns 
were, from the first, proved to the utmost, and 
their efficiency never left anything to be desired. 
They were afterwards inspected by a special Naval 
Commission appointed by the Ministry of Marine, 
which decided to purchase them. 

Since that time the development of the Schneider- 
Canet system has steadily progresssed, thanks to 
the lessons taught by actual warfare, to the accumu- 
lated experience of the proving ground, and to im- 
provements in material and design, so that at the 
present time it deservedly occupies a front rank in 
modern armaments throughout the world. 

The Schneider-Canet quick-firing guns are now 
manufactured of various lengths, from 40 to 80 
calibres, according to the power required, and the 
varied conditions of service. 


This brief review completed by some detailed | ¢ 


descriptions will give a general idea of the general 
characteristics of the Schneider-Canet quick-firing 
guns, and the important part played by the manu- 
facturers in the progress obtained in the construc- 
tion of ordnance, more especially, perhaps, as re- 
gards high power, one of the principal requirements 
of the present day. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. J. M‘Arthur and Oo., Paisley, launched from 
their shipyard H.M.S. Upnor, a fine steel single-screw 
steamer of about 500 tons gross. The Upnor, which has been 
built throughout to Admiralty requirements and under 
Admiralty supervision, is to be engaged as a store-carry- 
ing vessel for the Naval Ordnance Department. The 
vessel is built with raised quarter-deck, raised forecastle, 
and has propelling machinery close aft, in order to give 
one long clear hold and one long loading hatch. Pi 





in holds are dispensed with, thus giving ample and free 
uninterrupted s for stowing heavy guns or other 
bulky loads. The Upnor is fitted with steam windlass 
and capstan, steam steering gear, and a complete equip- 
ment to make the vessel thoroughly suitable for the pur- 
poses she has been designed and built for. The engines, 
which are of the compound surface-condensing type with 
all latest improvements, are being supplied and fitted by 
ae Bow, M‘Lachlan, and Co., Thistle Works, 
aisley. 





The steam trials of the Hai Tien, the first of two 
Chinese cruisers which have been constructed by Messrs. 
Sir W. G. Armstrong, Whitworth and Co., Limited, 
were completed on March 28th with very satisfactory 
results. The vessels are 400 ft. long, of 4400 tons dis- 
placement, and are armed with two 8-in. guns, ten 4.7-in. 
guns ; sixteen 3-pounder guns; six 1-pounder guns; and 

ve torpedo tubes. They have protective decks, whose 
slopes are covered with 3-in. armour, and their conning 
towers are of 6-in. nickel steel. Their bunkers can carry 
1000 tons of coal, and their powerful machinery has been 
manufactured by Messrs. Hawthorn, Leslie, and Co., 
Limited. They are — with cylindrical boilers, and 
at the recent trials of the Hai Tien steamed for six hours 
with a pressure in the stokeholds not exceeding that cor- 
responding to a head of 4 in. of water, and for four hours 
with a pressure in the stokeholds not exceeding that cor- 
responding to a head of 2 in. of water. The mean of four 
runs over the measured mile during the six hours’ run 
was 22.64 knots, and the mean of four runs during the 
forced-draught trial was 24.1 knots, The ship steamed 
throughout without a‘hitch of any kind occurring to the 
machinery. The gunnery trials were to take place a 
few days later, and the vessel will sail for China shortly 
afterwards. 





The s.s. Milton was launched on March 29 by Messrs. 
Joseph L. Thompson and Sons, Limited, of the North 
Sands Shipbuilding Yard, Sunderland, She was built to 
the order of Messrs. Glover Brothers, of London, and is 
the twenty-fifth vessel ordered by this firm from these 
builders. She is built on the awning deck rules, her 
princi dimensions haven © Length, 338 ft.; breadth, 
44 ft. 6 in., and depth moulded, 22 ft. 2 in. The engines 
and boilers are being constructed by Messrs. Thomas 
Richardson and Sons, Limited, of Hartlepool, the sizes 
of the cylinders being 24 in., 38 in., and 64 in., by 42 in. 
stroke ; steam is supplied by two large multitubular boilers 
working at 160 lb, pressure. 





On Thursday, the 6th inst., the large steel screw 
steamer Peareth, built by Messrs. Irvine's Shipbuildin 
and Dry Docks Company, Limited, West Hartlepool, 
was taken out to sea for her official tri The vessel 
has been built to the order of Messrs. Beckingham and 
Co., of Newcastle-upon-Tyne, and her principal dimen- 
sions are: Length over all, 332 ft.; breadth extreme, 
46 ft. ; depth, 23 ft. 04 in. The machinery, which has 
been built 4 Messrs. Sir Christopher Furness, West- 
garth, and Co., Limited, of Middlesbrough, consists of 
a set of triple-expansion engines, having cylinders 24 in., 
38 in., and 64 in. in diameter by 42 in. stroke, steam 
being supplied by two large single-ended boilers working 
at a pressure of 160 lb. per square inch. 





An interesting ceremony took place on Wednesday 
afternoon, the 12th inst., when a large company of 
visitors assembled at the shipbuilding yard of Messrs. 
C. S. Swan and Hunter, Limited, to witness the launch 
of the fore end of the s.s. Milwaukee. It will be remem- 
bered that the Milwaukee, a large steamer 483 ft. long 
over all and 56 ft. beam, owned by Messrs. Elder, 
Dempster, and Co., of Liverpool, when on a voyage 
from the Tyne to New Orleans, went ashore in Cruden 
Bay, near Aberdeen, in the month of September last. 
It was found that a large rock had penetrated the bottom 
to a height of about 8 ft. above the tank top, and Captain 
Batchelor who had charge of the salvage operations, saw 
that it was impossible to save the whole vessel, so it was 
decided to blow her in two with charges of dynamite. 
This was successfully done, leaving about 180 ft. of the 
fore end on the rocks, and the after end, with the assist- 
ance of tugs, steamed back to the Tyne, where she has 
been | ing —— for the new fore end, which was suc- 
cessfu y aunched this afternoon. The old and the new 
ends will be towed in a few =“ time to the dry dock of 
the Tyne Pontoon and Dry Docks Company, Limited, 
where they will be joined together. 


During the past week the Portuguese cruiser Don 
arlos I., which has been remap le Sir W. G, Arm- 
strong, Whitworth, and Co., Limited, has sompeeed 
her official trials. This vessel is 360 ft. long, 46 ft. broad, 
17 ft. Gin. mean draught, and of 4100 tons displacement. 
Her armament consists of: Four 15-centimetre guns, 
eight 12-centimetre guns, twelve 47-millimetre guns, six 
37-millimetre guns, four mitrailleuses, and five torpedo 
guns, and she Fins an armoured deck with sloping sides of 
4-in. armour. An interesting feature in connection with 
this vessel is that steam is provided by twelve Yarrow 
boilers; and at her steam trials an permaagea, a good pe: 
formance was obtained. Hor six hours with 4 in, of air 
pressure about 8000 horse-power was developed and a 
mean 8 of 20,64 knots obtained; and during her 
forced-draught trial with a pressure not exceeding 2 in. 
a power of 12,690 horses was realised, and a mean 8 

of 22.15 knots was obtained in a considerable sea and half 
a galeof wind. It was recognised that with a smooth sea 
and no wind the vessel could re 3 have steamed 22 

—_ * gunnery trials passed off without a hitch o 

any kind. 








| 
5 
; 
‘ 


Se 


F ate eae 


; 





ENGINEERING. 





[ApRIL 14, 1899. 





484 _ 





33-TON BLOCK LOADING TITAN CRANE. 


Tue block-loading Titan crane, which we illustrate 
this week on page 488 has been constructed under 
the superintendence of Messrs. Coode, Son, and 
Matthews, of Westminster, for Colombo, by Messrs. 
Cowans, Sheldon, and Co., Limited, Carlisle. It 
is capable of lifting, lowering, racking out and in, 
revolving a complete circle, and travelling with con- 
crete blocks of 33 tons each. The Titan is mounted 
on sixteen wheels fitted with volute springs, 
the centres of the rails on which it runs being 
28 ft. 6 in. apart. The whole of the framing is of 
Siemens-Martin steel, all the girders being of box 
section. The superstructure is carried and revolves 
on cast-steel live rollers, rolling on a steel pathway, 
turned on its face. Pitch chains are used for driving 
the travelling wheels, the sprocket wheels for which 
are of cast steel. The engines and gearing for all 
motions are placed on the top of the superstructure, 
with all handles conveniently arranged for the atten- 
dant, who also has perfect control of the load by means 
of Matthews’ patent hydraulic brake, with which the 
crab is fitted. The Titan was tested at the makers’ 
works with a load of 42 tons, and the speeds of all 
motions were well over those specified. 








WORKMEN’S COMPENSATION. 

In the case of Palfreyman v. Smith, which was heard 
in the Barnsley County Court on March 16 last, a ques- 
tion arose as to whether a workman is entitled to com- 
pensation if at the time of the accident he was employed 
at some distance away from the factory. It was proved 
that the respondent’s factory was situated at Gawbet, 
some two miles away from Eldon-street, where the de- 
ceased man was working. It also came to light that the 
deceased was doing joiners’ work on premises belonging to 
Messrs. Parks, who supplied the wood themselves. 

It was argued that although the Court of Appeal had 
decided that a man ssalanel in driving a horse and cart 
was not employed ‘in or about a factory,” this case was 
of a different nature, and the relatives of the deceased 
were entitled to compensation. 

In the event the learned County Court Judge decided 
that the deceased had not been employed in or about the 
factory, and that the claim should be disallowed. 

At the Southwark County Court, on April 10, a some- 
what startling statement was made by Mr. Ellis Hill, 
who was representing a large insurance company. During 
the course of an argument — a question of costs in a 
case arising under the Act, the learned counsel said that 
for commercial reasons the company upon whose behalf 
he was appearing were paying all claims made against 
them, and that they had decided not to contest any. To 
this His Honour Judge Addison remarked: ‘‘ The fact 
that the cases are being settled out of Court is the very 
best proof of the efficiency of the Act.” 

The foregoing announcement must come as a surprise 
even to those who from the very first regarded the Act as 
a universal system of insurance. That the Act imposed 
an increased burden upon the employer in the shape of a 
much-augmented insurance policy we realised from the 
first. Nevertheless, it is hard to understand how an 
insurance company can resolve to meet claims of all 
kinds, however trumpery. Such misplaced generosity 
can only have one result, namely, the encouragement of 
malingering. 

In Scotland it has been decided that illegal employment 
is a bar to claim for compensation under the Act. Thus, 
a girl under the age of thirteen, employed by a packing- 
box clasp manufacturer, injured her finger while work- 
ing a peas machine. She claimed compensation 
under the Act. The sheriff dismissed the action on the 
peat that the contract of employment was illegal, 

necause the girl was under the age of thirteen and not 
certificated, as required by the Education Act (Scotland). 

_In Ireland it has been decided that a seaman on shore 
carrying out the normal duties of a seaman, which do not 


come within the employments included in the Act, is|* 


unable to claim compensation. It appeared that an able- 
bodied seaman in the smployment of a steamship com- 
pear met with fatal injuries while hoisting a ship's boat 

y means of a crane which was situated on the quay 
alongside a steamship. His dependents entered a claim 
for compensation, which was refused by the Irish Court 
of Appeal on the above ground. 

It is interesting to observe that in some places the 
federated societies are deciding what claims shall be met 
under the Act. Thus the Master Spinners’ Federation 
have decided that where a spinner leaves his work in order 
to assist another spinner, if any accident shall arise in 
consequence, they will not oppose the claim at least upon 
this ground. In arriving at this conclusion they have met 
the wishes of the Oldham operative spinners. In the 
light of a recent judgment in the Court of Appeal, where 
a workman employed in a mine who endeavoured to stop 
a runaway horse, was held entitled to compensation, we 
do not see that there was much necessity for the above con- 
cession, but as evincing a desire on the part of the em- 
ployer to meet all reasonable claims, it is worthy of 
notice. 








Water Suppty or Dursay.—The borough engineer of 
Durban has presented a report upon a recent shortness in 
the water supply of that town. The engineer attributes 
the difficulty to excessive consumption and an extraordi- 
nary season. The consumption has increased from 20 





gallons to 50 gallons per head per diem. 
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THE FRENCH PASSENGER STEAMER 
** LAOS.” 
(Continued from page 414.) 
On our two-page plate, and on the present page, we 
mee sections of the triple-expansion engines of the 
fessageries Maritimes steamer Laos. The diameters 
of the cylinders are respectively 31.70 in., 48.42 in., 
and 79.53 in. ; the length of stroke is 43.31 in. The 
various views, Figs. 7, 8, and 9, show the general 
arrangement and construction very clearly. 

The screw propellers of the Laos are 4.50 metres 
(14 ft. 9 in.) in diameter, and 6 metres (19 ft. 8 in.) 
pitch ; the power developed by the engines was indi- 
cated at 9000, and the speed 18.5 knots at 100 revolu- 
tions ; but, in accordance with the conditions of the 
convention between the State and the company, the 
regular running speed is maintained at 16 knots with 
a rate of 92 revolutions. 

In another issue we shall publish drawings of the 
Belleville boilers of the Laos, and engravings of the 
internal fittings of the ship. 


(To be continued.) 














Braprorp Srwacr.—The Local Government Board 
has only partially approved the proposed purchase by the 
Bradford Town Council of what is known locally as the 
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Esholt Estate for sewage treatment enenette. The estate 
comprises altogether 1704 acres, and the Local Govern- 
ment Board is only prepared to sanction the compulsory 
acquisition of 353 acres required for immediate use. 

An Ezastic Wuxet.—An elastic wheel, suitable for 
motor cars and other vehicles, is being exbibited by Mr. 
E. N. Henwood, of 22, Great St. Helens, London, E.C. 
The box, which runs on the axle, does not fit tightly into 
the nave or boss of the wheel, but is surrounded by 4 
free space which enables it to have a certain amouns 
play in relation to the wheel. At each end of the box 
is a flange, and these flanges are united by several (say 
eight) bolts which pass through cells or spaces formes 
in the nave or hub of the wheels. Each of these <= : 
is filled with a block of india-rubber in which the by 
fits tightly. The weight of the vehicle is thus carried by 
the india-rubber, which furnishes the necessary elasticity; 
When the wheel meets an obstruction in the road an 


rises over it, the rubber blocks are compressed, and in- 
stead of the axle receiving a sudden blow, it sah =: 


ush which is not felt by the occupants of t 
Bisnilarly, when the wheel drops into a hole the axle comes 
down on the rubber cushions. It will, of course, P es 
understood that the flanges on the box do not nip ae 
nave of the wheel tightly, but allow the box to lay insi “4 
the nave. We have ridden over a rough road in @ ca 
riage fitted with these wheels, and foun the motion 
smooth. The — is Mr. J. M. H. Venour, of Grea’ 


St. Helens, E.C. 
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A TRANSMISSION DYNAMOMETER. 


A Combination Absorption and Transmission Dynamo- 
meter for Laboratory Purposes.* 
By Mr. Joun JosEPH FLATHER, Minneapolis, Minn. 


In this paper Professor Flather describes some recent 
improvements in his hydraulic transmission dynamo- 
meter, the most notable feature being the employment of 
a water-cooled pulley and a perforated rim, which permits 
the use of a brake band that can be used for absorbing the 
power furnished to the machine. The fixed pulley which 
is ordinarily used to connect the dynamometer to the 
machine to be driven has internal flanges for carrying the 
cooling water, and the rim is furnished with a number 
of brass bushings drilled through endwise, and pro- 
vided with a regulating screw, by which the amount of 
water admitted to. the brake is readily controlled. The 
brake band is a three-ply cotton belt 7 in. wide connected 
through two sets of tension springs to the brake-regulating 
screw, 

It will be readily understood that the brake band may 
be quickly removed, thus converting the machine into a 
regular transmission dynamometer. In either case an 
automatic record is obtained on a roll of paper, which is 
caused to pass with uniform motion under an indicator 
pencil that records variations of pressure. 

In addition to the force curve traced by the indicator 
pencil, the zero or datum line is traced by another pencil 
which is adjustable in position, and may be located at 
eeowe on a line parallel with the axis of the shaft. 

hus one is enabled to measure the power (total) re- 
quired to run any given machine or any subdivided part 
of it. The two cylinders through which the driving 
power is transmitted are each 10 square inches in area, 
and are provided with bronze pistons actuated by plunger 
pins which may be located in either of the two positions 
—the inner for ordinary work, the outer for heavy work— 
say, when it is required to measure 20 horse-power, or 
when the speed of rotation is very slow. 

he will be understood that springs of varying degrees 
¢ intensity may be used to transmit the pressure from 
shaft to the indicator pencil. These springs are changed 
48 In any ordinary indicator. 

The work of friction of the plunger in the cylinder is 
av eliminated since A combined area of the 
Pp oo 18 So much greater than in the indicator piston ; 
and since the indicator motion multiplies the distance 
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| moved by the indicator piston five times, it will be seen 


that the motion of the plungers is very small. The more 
recent machines are provided with adjustable castors 
which permit the weight of the dynamometer to be 
carried i wheels or to rest firmly on the floor, as desired. 
This will te readily understood by referring to the photo- 


graph. 





Roya Instirution.—A general monthly meeting of 
the members of the Royal Institution was held on 
Monday afternoon, the 10th inst., His Grace the Duke 
of Northumberland, President, presiding. The special 
thanks of the members were returned to Sir Benjamin 
Baker, K.C.M.G., for his donation of 50/., and to Nobel’s 
Explosives Company for a donation of 105/., to the fund 
for the promotion of experimental research at low tempe- 
ratures. The first Hodgkins gold medal given by the 
Smithsonian Institution has been conferred on Professor 
Dewar for his work on ‘‘ The Liquefaction of Air.” 





SwepisH RaiLtways.—The Swedish State Railways 
collected during 1898 receipts amounting to 37,733,882 kr. 
(or about 2,100,000/.), which shows an increase of about 
100,000/. as compared with the previous year. The total 
mileage open to traffic was 3665 kilometres (about 2300 
miles), and the receipts per day per kilometre were 
28 kr. 21 Gre (about 2/. 10s. per mile). The returns from 
98 private railway companies show the greatest variety 
both as regards receipts per mile per day and mileage. 
Bergslagarnas Railway heads the list with aggregate re- 
ceipts of 4,239,492 kr. (about 234,000/.) and a mileage of 
rather more than 300 miles, but the receipts per mile per day 
are lower than those of the State railways by some 8s. or 93., 
although in excess of those of the majority of the private 
railways. The highest receipts per mile per day are 
recorded to the credit of the Gefla-Falun Railway, the 
figure being 60 kr. 48 dre ry kilometre per day, which is 
about equal to 5l. 7s. 6d. per mile per day. The 
Svartelf Railway has averaged no more than 4 kr. 
per kilometre per day, or about 7s. per mile per day. 
The shortest line is the Siibyholm Railway, which 
is only 2 kilometres, or a little more than one mile 
long. Of all the private railways, only some half-score 
have a higher average per mile per day in receipts than 
the State railways, whilst many of them fall far short 
of that standard. The inclination to build railways in 
Sweden, both State and private lines, continues, and 





several important lines either have already been decided 
| upon or are under contemplation, 





NAVAL ENGINEERS AND THE EFFICIENCY 
OF THE NAVY. 
To THE Eprtor or ENGINEERING. 

S1r,—I have been much impressed by the letter signed 
‘* Far East,” in your issue of March 3 last, on the subject 
of naval engineers. Your correspondent has, I think, 
rather mistaken ideas as to the changes these officers wish 
made in their status; and I shall be pleased if you can give 
me a little of your space in which to try ak show him 
that he is possibly in error in the views he takes, also to 
correct any false impressions his letter may have made in 
the minds of some of your readers. 

Your correspondent takes as his text the leading article 
in your issue of December 2 last, but he appears to have 
selected only such parts of it to write about as suited his 
purpose, omitting to refer to other parts, which I suppose 
it was not convenient for him to comment on, but ij will 
refer to this later. 

Let me take the points in the same order as your corre- 
spondent, beginning with the question of engineer officers 
awarding minor puaishments in their own department. 

He says, ‘‘ It is well-known that chief engineers have a 
handy way of ‘settling’ with their people down below 
without bringing them on the quarter-deck for every 
petty neglect of duty. Of course, this is not, strictl 
speaking, legal.” It is, of course, illegal, and every engi- 
neer officer who takes this course knows that he is laying 
himself open to censure at least, every time he does it. 
Consequently the engineer officers ask that power to 
award minor punishments, not exactly on the lines laid 
down by “‘ Far East” though, shall be — q 

‘* Far East” omits to say that by Par. 757 of the 
Queen’s Regulations, the captain of a ship has authority 
to delegate the power to award minor punishments to 
each officer of the watch on deck, “ for inattention or idle- 
ness aloft or on duty, or slackness in watch or boats.” 
So that at present, the power which may be exercised by 
the young lieutenant of twenty-one is denied to the fleet 
engineers of over fifty. ‘‘ Inattention or idleness aloft” 
is now a thing of the past, while inattention or idleness 
below, has to be attacked by a complicated and incon- 
venient method. : 

Now, as to courts-martial, in your leading article you 
said: ‘‘ Engineer officers are not allowed to sit on courts- 
martial, even when one of their own cloth is being tried on 
a point involving technical matters upon which alone engi- 
neers can be competent judges. That is an injustice the 
absolute indefensibility of which is too apparent to need 
emphasising.” ‘To this remark ‘‘ Far t” ‘‘entirely 
demurs.” 

Let us examine into his reasons for so doing. He 
says, ‘‘ A court-martial is a court of justice, not a court 
of technical inquiry, &c.” But what is apparent to 
every engineer when one of his brother officers is tried 
on a technical matter, is that the present justices require 
an adviser, such as the proposed engineer member of the 
court would be, to prevent them bringing contempt on 
these ‘‘ courts of justice.” 

I think the Blake court-martial afforded an instance of 
the need of an engineer member of the court. As your 
readers may remember, the fleet engineer in this case was 
punished for not superintending the putting in of boiler 
gauge-glasses. Fancy the absurdity of this! Imagine 
in a ship with forty-eight boilers and _ninety-six 
gauge-glasses the fleet engineer being called at night 
when a new glass was required, say, in No. 39 boiler, and 
again five minutes afterwards when No. 47 required 
similar attention; and this only by way of example. 
Why should he not be called every time a guage lamp 
wanted trimming, or a drain pipe was choked, or for any 
other of the thousand-and-one petty details carried out 
during an engine-room watch? Each petty in itself, but 
if neglected ibly leading to serious trouble. Without 
doubt, had Paros been an engineer member of the court 
this absurdity could not have happened. _ 

Again, your correspondent is afraid that if this scheme 
were carried out, ‘‘ You would immediately introduce 
into your court of justice the element of partiality.” 
Why? The proposed engineer of the court would be 
only one of four or five, and any tendency to par- 
tiality (taking, I suppose, the form of undue leniency) 
would be promptly vetoed. But speaking of courts of 
justice et partiality, I wonder if your correspondent 
remembers the Howe court-martial, after which the 
Admiralty had to step in to adjust matters? Perhaps, 
if he considers a little, he might think of a few more 
cases where the dreaded partiality stepped in without 
any assistance from an engineer. 

Vom correspondent touches lightly on the note of the 
‘‘social stratum ;” it is, unfortunately for the naval ser- 
vice, a fact that whatever the social position of the bulk 
of the engineer officers, the Admiralty arrangements, 
whether intentional or not, provide many loopholes for 
the introduction into the engineer branch of the Navy of 

rsons who are, according to their own showing, of 
inferior social status. I would willingly pass this over, 
but feel that publicity is in this case the most advisable 
course ; it is time that the grounds for any possible refiec- 
tion on the status of a naval engineer were removed. 
this important branch of the Navy cannot be officered 
entirely by gentlemen, it says little for the popularity of 
the Royal Navy, or for the system which has led to this 
state of affairs, : : 

I pass on to the advice ‘‘ Far East” gives you as to 
the management of your paper, and to there being ‘‘no 
need for engineer officers to ‘‘ape titles which do not 
belong to them.” It is rather a ‘‘ tall order” for any one 
man, not an engineer, to set himself up to give advice to 
the editor of an onginaering paper as to how it should be 
conducted, and to advise a body of eight hundred officers 
as to what their requirements are. _ ; 

But as to the engineers apeing titles ‘‘which do not 
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belong to them,” I wonder if your correspondent noticed 
in your leading article the reference to the recommen- 
dation of Admiral Sir C. Key’s Committee? He appa- 
rently did not, so at the risk of being tedious let me ask 
you to allow me to = ore it ; it ran as follows: ‘‘ We are 
therefore of opinion that engineer officers should in future 
be classed with the military or executive branch of the 
profession, among those who would not on any occasion 
succeed to command.” 

Now, this was the report of one of the most distin- 
guished Admirals of his day, who afterwards became 
First Sea Lord, who, with his Committee of able executive 
officers, was specially appointed to advise the Admiralty 
as to the best method of obtaining naval engineers. 
Whose opinion are we to take: Admiral Key’s, or the 
opinion of an anonymous writer of a letter? Further, as 
several engineer officers now serving were induced to join 
the Navy as engineer students, through themselves, or their 
parents, being assured that the recommendations of this 
Committee would be carried out, as they almost all have 
been, they feel that these titles do in a way belong 
to them. 

Your correspondent goes on to compare the aspirations 
of the naval engineers for executive rank and titles with 
the recent action of the Army medical officers, heaping 
all manner of abuse on the latter. Here, again, let me 
ask whose opinion we should take: that of the Marquis of 
Lansdowne, Secretary of State for War, or of our 
anonymous writer? The former in a recent speech on 
the formation of the Army Medical Corps said, “It is 
sometimes asked what does rank matter? I think the 
answer to that is, rank is the outward and visible sign 
of authority. We propose to form a corps, the officers 
of which will bear the same military titles as other 
officers of the Army—always, of course, upon the clear 
understanding that those titles do not confer upon them 
the right to command outside it.” Her Most Gracious 
Majesty, the fountain of all honour, was further pleased 
to confer the title of ‘‘ Royal” on the Army Medical 
Corps. And yet the engineers are warned against the 
‘* terrible example,” &c., of the Army doctors! 

‘‘Far East,” also speaks of the “ridicule of the 
ladies” for the Army doctors. I think better taste 
would have been shown had this been omitted. Ladies 
only echo what their men folk tell them ; and what is to 
be said when the first lady in the land condescends to 
honour a body of officers ? 

Next follow some very fine words as to the quali- 
ties, efficiency, bravery, &c., of the engineers of the 
Royal Navy, but ‘‘ fine words butter no parsnips.” If 
these officers ‘‘stand to-day as high in the opinion of all 
sensible men as any body of officers in the service of the 
Crown,” can ‘‘ Far East” explain the action of the Ad- 
miralty in giving the senior engineer officers a year or 
two back a few extra pence per day, “‘ to make their pay 
more nearly equal to that of the other civil officers?” 

Again, if these officers ‘‘stand as high in the estima- 
tion of all sensible men as any body of officers in the service 
of the Crown,” how is it that no sons of admirals 
or captains on the active list ara found among their 
ranks ? Why should these senior officers prefer that their 
sons should join, say, the Royal Engineers, rather than 
the Naval Engineers ? 

Your correspondent goes on to say that any change for 
the better in the position held by the naval engineers 
has been wrought simply and solely by the engineers 
themselves. ‘‘ No outside influence has helped them. 
They are beholden to no one.” Well, Sir, I think you 
know better than that. Of course the force of circum- 
stances has been steadily pushing the works of the engi- 
neer into prominence, and consequently, but in far less 
proportion, the engineer himself. But what are we to 
say of the many kind friends who have steadfastly advo- 
cated the engineers’ claims? Can we forget your own 
efforts, or those of the many prominent engineers and 
members of Parliament who have for years done their 
utmost to advance our interest? I trust, Sir, that this 
will never be forgotten. 

Now, as to the ‘‘silly titles which the wit or folly of 
man may be able to invent, &c.,” Ido not think there is 
anything more silly about the title of ‘‘ Lieutenant, Royal 
Naval Engineers” than in ‘‘ Lieutenant, Royal Engi- 
neers,” or that ‘‘ Lieutenant E.” would look more silly 
than ‘‘ Lieutenant N., T., or G.,” which we already have. 
T can assure ‘‘ Far East” that the Naval Engineers are as 
proud of their profession as any other body of men of 
theirs, and that they are firmly convinced that the pro- 
posed granting of executive titles would tend to cause 
their profession to be thought more highly of than it is at 
present in the Navy. believe if these titles were 

ranted, we should no longer see our engineering pro- 
ession disgraced by naval commissions in it going ed 
ging, as we frequently have of late years. I believe, too, 
that it would not be necessary to have to extend the age 
for entry of engineer students as we have seen done 
lately, nor should we hear reports of a large proportion of 
the engineer students failing’ to satisfy their examiners. 

The assistant engineer for temporary service (so-called) 
would also be unknown. 

Now, as to the ‘‘ass who put on the lion’s skin, 
but was still an ass,” I hope, Sir, you will forgive a little 
recrimination here, for I feel that though, perhaps, a trifle 
snobbish, it is the only kind of argument that I can bring 
forward to suit the case. May I ask if ‘‘Far East” has 
ever heard of a Captain Royal Navy retiring with the 
rank of Admiral? He says “‘men are esteemed by what 
they do, and not by what they are called.” What then 
are we to think of ‘‘ Admirals” who have never com- 
manded a fleet, and never will? ‘‘ Far East” speaks of 
having enough silly and meaningless titles in the Navy; 
here I perfectly agree with him. What are we to think, 


for instance, of the title of Admiral of the Fleet? What| d 


should such an official be admiral of, if not of the Fleet? 





To turn to the engineer branch, some of your correspon- 
dents have pointed out the absurdity of the title of In- 
spector of Machinery Royal Navy, who ranks with a 
colonel in the Army, while the Inspector of Ordnance 
Machinery in the Army is a subaltern. Again, are not 
all naval engineers examiners and inspectors of machi- 
nery? Take again the title of ‘Fleet Engineer, Royal 
Navy, How pardonable it is that this title should be 
considered in the non-naval world as synonymous with 
“Engineer of the Fleet,” ‘‘Staff Engineer Royal Navy,” 
who is not on the staff, and so on. What wonder is it 
that the naval engineers want military titles, which 
would show to all the world their position as indispensible 
members of a fighting organisation ! 

I notice, too, Sir, your correspondent thinks that the 
best engineers of the Royal Navy do not desire these 
changes. Here let me assure him that he in error. 
have reason to know that the desire for a change from 
the present unsatisfactory state of things to what wasset 
forth in your leading article is recog ye | unanimous 
among navalengineers. I know many of these officers, 
not failures exactly, who desire the change. It was cer- 
tainly one of the t who, at a large meeting of naval 
officera a year or two ago, said that ‘‘ he could not go 
about with a sign on his back explaining that he was a 
staff engineer of the Royal Navy and ranked with a 
major in the Army, or with a lieutenant of the Royal 
Navy of over eight years’ seniority, but wanted a title to 
show what he was.” 

I should like to ask ‘‘ Far East” if he is aware of the 
position of the naval engineers in the Japanese Navy, 
and of the ac ag in the American Navy (which may 
be and probably is law by this time) for amalgamating 
the executive and engineer officers? Both these Powers 
have lately had a taste of war, and are doing their utmost 
to make their navies efficient; while we, with our fine 
old crusted conservatism, are doing our best to retard the 
advancement of the men who have done so much towards 
making our Navy what it is, with the result that we are 
officering our engine-rooms with mediocrities. 

In conclusion, Sir, let me say that I hope the changes 
you advocate may soon be effected, and that the engineer 
officers may be given their proper position, so that on the 
day of battle, and the day after, we may be sure that our 
engine-rooms are officered by the pick of the marine 
engineering talent of the country, instead of by the scratch 
collection we are fo to put up with as the result of 
the present system. 

I regret that I, too, must be anonymous, and sign 
myself, 

Yours truly, 
HOoperFo.. 








THE HUDSON TUNNEL AND COMPRESSED 
AIR ILLNESS. 
To THE EprIToR OF ENGINEERING. 

Srr,—In your issue of September 11, 1896, page 347, is 
a letter from Mr. E. W. Moir, in which he says of the 
hospital lock which I suggested in 1873: ‘‘There is no 
doubt that Dr. Smith suggested in an essay a similar 
mode of treatment, his suggestion arising, no doubt, from 
similar observed results. He never introduced it, how- 
ever, in the form of a separate compartment.” 

This statement was lately es to my notice, and even 
at this late date I should feel obliged to you if you would 

ive space to the following quotation from an essay pub- 
ished by me in 1873: 

“‘There remains to be considered a plan of treatment 
originally suggested by Pol, and carried out to some 
extent by Foley, viz., returning the patient at once into 
the compressed air. 

‘Tt frequently happened under my observation that 
pains not sufficiently severe to deter the men from re- 
turning to work were promptly dissipated on entering 
the caisson, to return again on coming into the open air. 
Indeed, I do not remember a single exception to the rule, 
that any pain which may have been felt} before, disap- 
peared almost immediately on going below. 

‘Foley says, as the result of his experience: ‘A true 
specific is returning to the caisson, through which means 
all such accidents (pains, vertigo, &c,) speedily disappear. 
It is to be resorted to unhesitatingly in all threatening 
cases, and the pressure should be admitted rapidly.’ 

‘‘But the means of access to the caisson are usually 
such that it would be difficult to remove a patient into it, 
even if he could be comfortably cared for while there, or 
if his presence would not interfere with the work. It 
would, therefore, be desirable to have facilities for em- 
ploying compressed air at some point above-ground which 
would be easily accessible. 

‘*My plan would be as follows: Let there be con- 
structed of iron of sufficient thickness a tube 9 ft. long 
and 34 ft. in diameter, having one end permanently closed, 
and the other provided with a door opening inward, and 
closing airtight. This tube to be placed horizontally, 
and provided with ways upon which a bed could be slid 
into it. Very strong plates of glass set in the door and 
in the opposite end would admit the light of candles or 
gas jets placed immediately outside. The apparatus 
should be connected by means of a suitable tube with the 
pipe which conveys the air from the condensers to the 
caisson. An escape-cock properly regulated would allow 
the constant escape of sufficient air to preserve the neces- 
sary _— of the atmosphere within. 

“The bed containing the patient having been slid into 
the chamber, the door is to be closed, and the pressure 
admitted gradually until it nearly or quite equals that in 
the caisson. This should be continued until the patient 
indicates by a signal previously concerted, that the pain 
is relieved. The pressure should then be reduced by 
carefully adjusted to the effect produced, until 
at last the normal standard is reached. By occupying 





several hours, if necessary, in the reduction of the pres- 
sure, it is probable that a return of the pain could be 
avoided. : 

“‘The apparatus once provided, there would be no 
difficulty in carrying out the plan in any case of such 
severity as to resist other treatment. I should expect 
the very best results from it in cases of extreme pain, or 
in the very outset of paralysis not dependent upon extra- 
vasation of blood.” : " 

Mr. Moir is in error also in stating that twelve deaths 
occurred from caisson disease during the time that I had 
charge of the men. The number of deaths was only 


three. 

I think that this presentation of the facts is due not 
only to myself, but also to Mr. Hutton, who spent an 
evening with me at my house in discussing fully the details 


I | of the sanitary measures to be employed at the Hudson 


Tunnel, including the ‘hospital lock” as above de- 
scribed. 
I am, Sir, yours my gent 
Anprew H. Smrtu, M.D. 
18, East Forty-sixth-street, New York, 
March 25, 1899, 








STEAM MAINS. 
To THE EpiTor OF ENGINEERING. 

Srr,—In ENGINEERING, March 10, the important sub- 
ject of steam mains for power stations is being dealt with. 
It occurs to me that your readers may be interested to 
hear of the following method of substituting expensive 
copper pipes, or special compensating parts, by ordinary 
cast or wrought-iron bends, as the case may be. 

The underlying principle is to break the continuity of 
the range about midway, and to couple up so that the 
two portions of the pipe can freely move from and towards 


each other. 
s 
s 
B B 


I show in cross-section three different applications. 
Steam comes from A and flows through heat C into B. 
Expansion or contraction causes a slight swivelling around 
S. I have repeatedly had occasion to resort to this ex- 
pedient in laying out steam pipes, and think, where it is 
practicable to break the range, it will be found cheap and 
convenient. Due provisions must, of course, be made for 
draining. 





Yours truly, 
ie / ARTHUR HERSCHMANN, 
Park Building, Pittsburg, Pa., March 27, 1899, 
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THE TRIALS OF H.M.S. ‘“‘ARGONAUT.” 
To THE Eprror or ENGINEERING. 

Sir,—I read with much interest the valuable paper of 
Sir J. Durston on the trials of H.M.S. Argonaut, and I 
beg to say something about it. 

In the first place, I deplore that the indicator diagrams 
you printed are not drawn to scale (at least not to the 
scale there indicated), as their value thereby is somewhat 
diminished. Very likely you have reduced the original 
diagrams which were taken to the scales noted, so we can 
only gather the form of these diagrams. 

But, to come to the chief point, there is something 
rather puzzling about the water and coal consumption. 

_ Taking the full-power trial, the mean water consump- 
tion per hour and per indicated horse-power was about 
16.12 lb, for the main engines only. It is further stated 
that the water consumption for all auxiliary engines (ex- 
cluding evaporators) was 1.88 lb. per indicated horse- 
power per hour. So the water was altogether 18.00 Ib. 
per indicated horse-power per hour. It must then be 
understood that the boilers gave at least 18 lb. of steam 
hourly per indicated horse-power. But the coal con- 
sumption per indicated horse-power hourly is said to have 
been only 1.641b. So the boilers must have evaporated 
almost 11 lb. water for each pound of coal. This result 
is the more astonishing, as the feed temperature was 
very low according to the Tables. 

It is therefore open to doubt that either the water or 
the coal consumption has not been exactly stated, or that 
the coal consumption refers only to the main engines 
(which is contrary to the usual rule). 

It should be added that the coal consumption, as stated, 
is not very far from the mean coal consumption of other 
similar ships ; but, for these, the water consumption has 
never been (so far as I know) in any way exactly 
measured. On the other hand, it is absurd to suppose 
that the feed measurements were not exactly taken in 
the Argonaut. I should therefore believe that more 
water was going through the cylinders (or perhaps 
through the steam piping and the separators on ) than 
was evaporated from the boilers ; or, in other words, that 
there was some priming. 7 

The results were, on the whole, quite satisfactory ; but, 
from a scientific point of view, 1t would be very inte- 





resting to know whether actually any water was travel- 
ling along the piping as water and not as steam, and, in 
that case, what amount. Engines as those of the Argo- 
naut must need very much less than 16 lb. of steam per 
indicated horse-power hourly, Moreover, the steam con- 
sumption was about the same when developing only 
13,500 indicated horse-power, with a large ratio of €x- 
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ansion, and the coal consumption was then slightly 
aT think everyone will be very glad to have this question 


hly discussed. 

satiate Yours faithfully, 

Sampierdarena, April 8, 1899. A. PERRONI. 

[We much regret the error in the scales of the indicator 
diagrams pointed out by our correspondent, The diagrams 
illustrating Sir John Durston’s paper were reduced by 
photography to two-fifths their original size, and by an 
oversight the scales as given on the original were not 
correspondingly altered. The corrections needed are as 
follow: For ris, read 240; for 7s, read yin; for ,,, read 
vin; for ak, read ytu;_ for vy, read vs; for *s, read y,; and 
for x, read ys.—Ed. E.] 





NOTES ON THE ASSTHETICS OF BRIDGE 
DESIGN. 
To THE Eprror oF ENGINEERING. 

Srr.—In the variety of materials employed and con- 
ditions to be met by the modern bridge-builder, must be 
sought the reason of the little progress that has been made 
toward settled principles of external design for these 
important structures, such as to satisfy the natural desire 
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need careful thought ;~much_ sketching with pen or 
pencil ; approximating bit by bit to the sort of mass and 
emphasis required at this critical point of the design; 
=, to redu to the precision of accurate 

raughtsmanship. However, it is not the artist only who 
is aware what intervenes between idea and execution. 
These possible variants on the initial idea are suggested 
in the sketch ; a slightly oversailing recess in the footway, 
with baluster work ; a panel treatment ; and one enriched 
by sculpture; in each case an arched iron lamp-stand 
completes the feature. 

Next we may be tempted to try the effect of further 
emphasising some of the piers by carrying them well up 
above the parapet as pavilions for statues; or utilising 
them as kiosques or tool-boxes, but never forgetting that 
the effect is the main thing. This cannot be wholly 
estimated without considering the abutments at the shore 
ends, which team with opportunities for fine design, but 
depend so largely upon the accidents of local conditions 
that generalisation is difficult. The effectiveness, how- 
ever, of some forms of gatehouse may well be mentioned, 
though too familiar to need instance. 

These are the sort of considerations, and this, in rough 
outline, the kind of mental process that occurs in giving 
shape to a design; art being mainly a certain politeness 


COPPER STEAM PIPE FLANGES. 
To THE Eprror oF ENGINEERING. _ 

Sir,—In your issue of March 31, appears a report of 
the discussion which followed the reading of Mr. Milton’s 
paper on “Steam Pipes” at the meeting of the Institu- 
tion of Naval Architects. In replying to the discussion 
Mr. Milton referred to the different methods of brazing 
flanges on copper pipes, and illustrated his remarks by 
sketches, which you reproduce. 

Referring to Fig. No. 3 Mr. Milton is reported to have 
said that the drawback to this arrangement was, that 
there was no certainty that the brazing material would 
flow up between the sleeve and the pipe. 

Being the sole licensees of this — of flanging, we 
communicated with the inventor, Mr. G. B. Smith, who 
replies to our letter as follows : 

** As the inventor of this system of flanging, I might 
be allowed to point out that the construction of the 
different parts and the conditions under which the 
operation of brazing is performed, render it impossible 
for the result to be other than satisfactory as regards the 
flowing of the brazing material between the pipe and the 
sleeve, and the perfect fusion of the pipe, sleeve, and 
flange together. 
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for beauty, or at least for workmanlike shapeliness and 
fit proportions. Working under fairly constant condi- 
tions the locomotive-builder rarely fails to produce a 
gracefully majestic structure: add that he is not ham- 
pered by the fancied inelasticity of a misunderstood 
system of ornamentation, and it becomes easy to under- 
stand how it comes about that the engine builder is more 
successful sesthetically than the bridge designer. 

The rebuilding of Vauxhall Bridge has given fresh 

rominence to this question, reviving the claim of pro- 
essed architects to control the outward aspect of such 
works. Certainly, the immediate successors of Sir Chris- 
topher Wren did apply the forms of Palladian architecture 
to the design of masonry bridges with great skill; as 
witness the series of handsome bridges over the Thames, 
the history of which has recently been set forth in the 

es of ENGINEERING. London and Waterloo Bridges, 
which follow this system on a grand scale, are undoubtedly 
the finest bridges in the London area; so that when the 
demand arose that the new bridge should be monumental 
in character, it was assumed that this meant a masonry 
bridge with Palladian details. 

Now the necessities of the position in respect of water- 
way below and roadway above entail the use of flat 
segmental arches, such that the thickness at the crown 
affords scant space for a visibly sufficient arch ring and 
the regular cornice above. One may shrewdly suspect 
the sort of artifice by which Wren would have got over this 
difficulty, and yet find it better policy to avoid it 
altogether. 

The problem before the designer is to convince the 
beholder that in planning so slender a structure he has 
foreseen and provided for every possible weakness, 
making it appear that the material at the crown is so 
distributed that it will neither crush through nor be 
forced up by the pressure of the hauncher. Now this 
appearance can be secured quite simply and effectively, 
if, following an older masonry tradition, we omit the 
cornice at the road level, and carry up a plain wall-face 
from the arch-ring to the heavy weathered coping of the 
parapet; broken only by a slight projection, which 
_ Springs from a prominent keystone and rises above the 
coping to form the base of a pinnacle or lamp standard. 

Passing from the crown to the springing, which is the 
other critical point for the designer; the many impost 
rr on the piers of the published design have been 
criticised on grounds of scale. I venture to think that in 
any case this is a note of false emphasis, and that with a 
segmental arch the skewback, and not the impost, calls for 
a big stone. But there is another consideration, which 
practice, if not strict theory, indicates; all the oldest 
bridges have something in the nature of a buttress carried 
up from the piers, while many later ones have had 
buttresses added to check incipient failure. Unfortunately, 
the instincts of common-sense construction have been 
overruled by the pedantry which demands that a buttress 
shall masquerade as a column. The reasonable method 
18 to carry up the cutwaters as buttresses, masking the 
skewback with strong vertical lines to express the resolu- 
is downward at this point of all the pressures of the 
h Joining spans. The upwards termination of the 

apn 1s just the opportunity to be desired by a designer 
en 0 thinks for himself. Thus, then, we arrive at the left- 

nd arch of the sketch, a design which might be cheaply 
carried out in hard brick with stone dressings, and might 
b ig -tagenae to look well in a bridge of three spans or 80, 
lo is, perhaps, scarcely adequate to the Seuiey of 
souden. Let us therefore try the effect of a string- 
ag the base of the parapet; anda moulding of 
th ut the same size round the arch above the Vvoussoirs ; 
nen, zene these two mouldings approach each other 
—— ly towards the crown, turn the lower one 
the © y upward so as to stop the string, and we obtain 
the bt “4 forms indicated in the three middle arches of 
etch. Precisely how it is to be worked out would 





superimposed upon common-sense. A fault, not peculiar 
to engineers, is to mistake pedantry for design in such 
matters, failing to perceive that construction and esthetic 
design follow substantially similar mental processes, 
curious blendings of reason and intuition, of experience 
and experiment, which combine to perfect the art of at 
once building well and building to look well. 


Yours truly, 
March 22, 1899. W. A. S. Benson, 





ENGLISH AND AMERICAN WORKSHOP 
MANAGEMENT. 
To THE EpiToR OF ENGINEERING. 

Srr,—There seems to be a constantly recurring topic in 
the engineering papers and magazines—the management 
of American engineering concerns and the mismanage- 
ment of British concerns. Impartial observers ask the 
question, Do such articles state the case fairly, comparisons 
generally being made between the machine-tool trade in 
the two countries? Judging from prominence given to 
branches of the trade in technical journals, in America, 
the machine-tool trade seems to be the leading engineer- 
ing industry, while in Great Britain, it is shipbuilding. 
Of course no comparison can be made between these 
branches of trade. 

Again, in the tool trade, where our cousins claim to be 
100 years ahead of us, it would be a matter of great 
interest and value to your readers if we had some facts 
regarding the dividend-earning capacity of two works 
making a similar speciality, one fit up with 8000/. worth 
of American tools and another with similar value in 
English-made tools, in each case the machines to be built 
within certain error limits, and to be properly selected 
for the work they have to perform (not bought because 
they are So-and-No’s high-grade tool). By the way, there 
seems to be so great a disparity in price between the high- 
class tool and the tool as sold by merchants (and they 
have a profit), that buyers ask where it comesin. Some 
of your readers may explain. 


April 7, 1899. 


Yours faithfully, 
INTERESTED, 








DanisH TorPEDO-Boats.—Two Danish torpedo-boats, 
the Soljornen and the Havornen, have just made some 
successful trials at Copenhagen. These vessels are of 
the Haven type. They have a displacement of 143 tons 


each, and their engines work up to 2317 horse-power. | SY 


The average speed attained during the Copenhagen trials 
was 24 knots. 





Our Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in March was 
174,704/., as compared with 83,115/. in March, 1898, and 
132,916/. in March, 1897. British India continues to be 
the most valuable outlet for British locomotives, the 
value of the engines shipped to that quarter in March 
having been 71,331/., as compared with 28,2397. and 
41,3247, respectively. In the three months ending 
March 31 this year locomotives were exported to the 
value of 341,361/., as compared with 202,857/. in the 
corresponding period of 1898 and 383,260/. in the corre- 
sponding period of 1897. In these totals British India 
figured for 142,646/., 60,3687., and 107,969. respectively ; 
South America, for 50,399/., 16,679/., and 69,4577. respec- 
tively; Australasia for 30,564/., 71,105/., and 68,839/. 
respectively; and South Africa for 20,364/., 5788/., and 
55,889. respectively. We have heard a good deal of late 
about the competition of Baldwin locomotives, but it 
does not appear to have affected our locomotive exports 
very much. The recovery noted in the shipments this 
yeat, as compared with the corresponding period of 1898, 
is explained by the prolonged strike in the engineering 


‘* An examination of the three figures in the report 
will at once show the superiority of this system of flang- 
ing over the others, possessing, as it does, all the cer- 
tainty of perfectly sound brazing of the flange, with the 
Poin gery | of the pipe, and the consequent immunity 
from risk of fracture by the addition of the sleeve piece. 

“The most frequent cause of trouble with copper 
steam pipes is not defective brazing of the flanges, but 
fracture of the pipe at the neck, close to the flange. This 
danger the sleeve piece is designed to eliminate. 

‘* During the short period which has elapséd since the 
introduction of this system of flanging, it has been ap- 
plied to the steam pipes of over forty vessels with the 
most perfectly satisfactory results; in no single instance 
has the slightest indication of defective brazing or frac- 
ture occurred. This is in marked contrast to the many 
failures ——— fracture at the neck of steam pipes fur- 
nished with plain disc flanges.” : 

We are, Sir, yours faithfully, 
. HAACKE AND Co, 

Kieselguhr Wharf, Homerton, N.E., April 11, 1899, 








CaBLE v. Exxctric TRACTION.—We ace indebted to 
Mr. W. Dick Maclean, of the Glasgow District Subway 
Company, for the following — comparing the re- 
ceipts and expenses on two electric. railways and one 
cable —— railway, viz., the City and South London 
Railway, the Liverpool Overhead ye and the 
Glasgow District Su —. In regard _to the latter he 
states that since the half-year ending January 31, 1898, 
trail cars have been added to each grip car, increasing 
the car-tonnage by about 60 a cent., and the a 
capacity about 70 per cent. ‘The expenses for the half- 
year ending January 31, 1898, were 7.15d. od train-mile, 
and for the half-year ending January 31, 1899, 7.13d. per 
train-mile, giving increased earning capacity on reduced 
working expenses: 





Half-yearending .... { —s —_ om 


City and Live Glasgow 
a South Overhead | District 
Railway. Railway. | Subway. 











ystem re es oe ..| Electric | Electric Cable 
Length of the double track ..|3.18 miles | 6,71 miles} 6.55 miles 
Train mileage zi “a ..| 284,166 | 378,560 | 554,770 
Total traffic receipts iP ..| 26,4812, | 40,0712. | 32,1520. 
Total expenses... ee ° 
Number of passengers carried 
Proportion of expenses to traffic 

receipts. .. a on . 
Expenses per train-mile .. -.| 15.88d. 15.88d. 13d. 
Expenses per passenger carried 0.944. 1.21d. 0.59d. 
Earnings per passenger carried..| 1.64d. 1.97d. 1,16d. 


Maintenance of way, works, &&.} 8101. 48271. 19177. 
Locomotive power. . ra «| 55122, 60851. ~ | 69832. 
Car repairs aud renewals --| 6582, 8222. 9327. 
Traffic expenses... ie -.| 60172. 8672/. 48341. 
General charges. a - | 18212 21851, 7551. 
Maintenance of way, &c, per 

train-mile.. * + ..| 0.83d. 3.1d. 0.83d. 
Locomotive power per train-mile| 5.65d. 3.9d. 3.02d. 
Car repairs and renewals per 

train-mile .. es ‘a ae) @87a. 0.5d. 0.41d. 
Traffic per train-mile _.. -.| 6.1d. 5.6d. 2.08d. 
General charges per train-mile..| 1.8d. 1.1d. 0.33d. 

















These figures are taken from the half-yearly reports of 
the companies mentioned. In the City and South London 
report the number of passengers is given at 3,462,814, 
and there are 578 season tickets. For purposes of com- 
parison it has béen assumed that each season-ticket holder 





trade in 1897.8, 


makes four journeys per day, including Sundays. 
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33-TON BLOCK LOADING TITAN CRANE. 


COWANS, 


CONSTRUCTED BY MESSRS. 
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(For Description, see Page 484 ) 
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AMERICAN IRON AND STEEL 
MAKING. 

Tue Presidential Address recently delivered by 
Mr. C. Kirchhoff to the American Institute of 
Mining Engineers, is full of matter for thought to 
all British iron and steel makers. The subject 
taken for his address by the President of the In- 
stitute was ‘‘A Decade of Progress in Reducing 
Costs.” The subject is a difficult one to handle, 
because, as Mr. Kirchhoff says, ‘‘ to the producer 
nothing is more sacred than his cost-sheet,” and it 
is not easy to get accurate statements in this respect. 
Mr. Kirchhoff stands, however, in a position of 
exceptional advantage for getting information, and 
he has so far overcome the natural secretiveness of 
the producer as to induce a number of the most 
important iron and steel makers to give him figures 
relative to the cost of production. These figures 
are, however, only relative, as they show in per- 
centages the rise or fall from year to year, begin- 
ning with a given year, which is taken as the 
standard, and is, therefore, represented by the 
figure 100. In some of the details of production 
dealt with, the reduction in cost during the last ten 
years is truly remarkable, and it would be of the 
greatest interest were we able to compare the figures 
with those relating to the corresponding industry of 
our own country. It must be remembered, in esti- 
mating Mr. Kirchhoff’s data, that the advances 
made in steelmaking and blast-furnace practice 
during the period dealt with have been enormous, 
and we must guard against treating the percentages 
in which the author of the address deals, as if they 
were absolute figures of cost. For instance, the 
datum year may possibly have shown a higher 
cost for, say, steel ingots in one country than 
in another, but both costs would have the value 
of 100 given to them if the two countries were 


5! treated independently, as probably they would be 


by independent investigators. To illustrate our 
meaning we will suppose steel ingots cost 51. a ton, 
to use a round figure, in America in 1889, and the 
price were brought down to 41. in 1898, that would 
mean a reduction of 20 per cent.; on the other 
hand, the cost in England might have been 4/. in 
1889 and still be 4/. in 1898. Weshould then be 


,|0n an equality with America at the latter date, 


but our figure of merit in regard to reduction 
of cost would amount to nothing. Of course, 
the sums we have supposed do not repre- 
sent the actual condition of affairs, but recent 





events have proved the need of using percentage 
statistics with caution. The country that has 
reached a high state of prosperity in any industry 
always starts at a disadvantage in regard to these 
percentage comparisons. The export trade of many 
of our rivals has gone up at an enormous rate 
during the last few years, and the British public 
has been much alarmed when it has been told that 
whilst our own exports in certain articles have only 
increased 10 or 12 per cent., the exports of another 
country have goneup 50 or 60 or perhaps 100 per cent. 
When, however, we reduce these comparative statis- 
tics to figures absolute, we find that the 100 per cent. 
of our competitors only means perhaps a hanavel 
thousand pounds a year, whilst our 10 or 12 per 
cent. increase may represent a million. Again, in 
regard to cost of production, the newer industry 
always has an advantage in being able to adopt all 


R. | improvements made in the parent industry, so that 


the country which starts lowest in the scale—that 
is, with highest cost—can speedily bring its figure 
to an equality with that of the older country, and 
thus easily attain to an enormously greater per- 
centage of improvement. It is evident, therefore, 
that everything depends on the datum in estimating 
by percentages. 

No doubt in the past, America has profited enor- 
mously by British experience, and in early days 
had many difficult things made easy by adopting 
our practice. That, however, is now ancient his- 
tory, and we regret to say that the reverse 
has been true for a good time past in the iron 
and steel industries. At any rate, it might have 
been true, and ought to have been true, had 
we possessed the energy or humility to copy our 
American kinsmen. At the present time this 
question of American competition is being brought 
very prominently before the public by the ordering 
of American locomotives for English railways, and 
the Atbara Bridge incident. There are, of course, 
special reasons why these orders should have been 
placed abroad ; but whatever these reasons may be, 
the reduction in cost of production of iron and steel 
has been a necessary condition precedent to Ameri- 
can engineers being able to compete at all. For this 
reason Mr. Kirchhoff’s figures are especially interest- 
ing to us at the present time. The first question 
he deals with is the fluctuations in cost of produc- 
tion in pig iron in a Southern plant; which, we 
presume, is a representative one. We find from 
this that taking the cost during the year 1889 as a 
starting point, and representing it by 100, the total 
cost rose to 104.3 during the next year, and after 
fell until the cost in 1898 was 63.2 per cent. of the 
original in 1897 and 63.4 in 1898, e selling price 
has followed cost in its decline, but not in the same 
ratio. In 1897 and 1898 the respective selling 
prices were represented by 59.5 and 61.2 per cent. 
of the original price in 1889, the two latter years 
showing the lowest selling prices as well as the 
lowest cost of production. It will be gathered from 
this that the rate of profit has gone down con- 
siderably during the last ten years; but it was at its 
lowest in 1893, or rather during that year, profit 
disappeared altogether, whilst in 1894 and 1895 
the figure was but about 36 per cent. of the original 
standard figure of 1889. Of course, when this year’s 
figures come to be made up, there will be a different 
tale to tell, unless there is a very sudden change 
for the worse before Christmas. At any rate we 
find that the selling price of pig iron has gone down 
to about 60 per cent. of the original during the last 
ten years, and naturally the trades for which pig 
iron is raw material, have reaped advantages from 
this. Perhaps one of the most interesting sets of 
figures in connection with this Table is that refer- 
ring to the cost of labour ; for the various items are 
given in detail. Starting at 100 in 1889, we find 
labour—like nearly all other items—rising a little 
during the next year, and after that it rapidly 
fell to 44.6 per cent. in 1894, since when there 
was a slight upward tendency, until during the 
last three years it has been a little above 50 per 
cent. That is to say, the expenditure for labour 
has fallen almost by one-half in the production 
of pig iron during the last ten years. It would be 
extremely interesting to know what these per- 
centages mean in absolute figures, and what is the 
explanation of the fall; whether it is due to the 
substitution of improved mechanical devices taking 
the place of manual labour, or whether it is to be 
accounted for by the fact that in the earlier period, 
highly-paid workmen had to be imported, and that 
since then cheaper local labour has been trained 
to the work. 
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Turning to the Eastern States, Mr. Kirchhoff 
gives us figures relating to what he describes as 
‘the best-handled furnace plant cast of the 
Alleghanies and north of the Potomac.” The cost 
of production of pig iron is again shown to be 
reduced considerably. Taking the year 1890 
as the exemplar year, with 100 awarded to 
it, we find the ‘‘cost of ores, fuel, stone, 
wages, incidentals, and office expenses” to have 
been reduced to 65.8 per cent. of the original 
figure by 1898, the latter year showing the lowest 
result. The labour cost here also has steadily de- 
clined from 100 per cent. in 1890 to 61.1 per cent. 
in 1898, which, it will be seen, is not very far from 
the southern decline. The profits north of the 
Potomac have fluctuated even more widely than in 
the south, if we except the disastrous year 1893, 
when the southern reward of the industry fell to 
zero. In 1891 the profit had fallen from the 100 of 
the starting year to 54.4 per cent. of that figure, and 
since then there has been a general further de- 
cline, the next best year (1897) showing no 
more than 39.3 per cent., whilst in 1898 it was 
33.9 per cent. From the appearance of the 
figures one would be led to imagine that the datum 
year 1890 was an exceptionally favourable one 
for some reason not apparent. Of course, if the 
commencement to tabulate the figures had been 
made a year later the fluctuations in profit would 
have been far less marked ; a fact that shows how 
easily one may jump to wrong conclusions if per- 
centage figures are taken without judgment. The 
output is given for both the works named, and in 
each case the increase has been enormous. With the 
southern plant the average daily product per fur- 
nace starts at 100 percent. in 1889, and falls on an 
average for the three years following, but in 1892 
a sharp upward movement begins, until 1894 the 
figure is 166.7. There is then a slight drop for a 
year after, but the figure rises to its maximum, in 
1897, of 184.3, whilst last year it was 167.7. The 
increase in output per furnace naturally affects the 
figures as to cost to an important extent. With the 
eastern plant the weekly product rose during the 
period 1890-8 from 100 to 163.3. In the consump- 
tion of coke the reduction has not been very great 
in quantity ; falling, with the southern plant, from 
100 per cent. in 1889 to 91.2 in 1898, but the 
reduction in price has been considerable, viz., 
from 100 to 64.1. With the eastern works the 
consumption of fuel has fallen from 100 per 
cent. in 1890, to 97.0 for last year. The ad- 
dress also gives figures for a large works in the 
Pittsburg district, but these are not so comprehen- 
sive as those formerly quoted. Here, however, 
reductions have been made. Starting in 1887, the 
cost of labour was reduced by 1897 to 46 per cent., 
the ‘‘cost exclusive of raw materials” to 44 per 
cent., and the coke consumption to 86 per cent. of 
the original figures. There will probably be no great 
risk of error in interpreting these figures as indi- 
cating the advantages of improved plant and larger 
output in reducing cost. ; 

The details given by Mr. Kirchhoff relating to 
the production of Bessemer ingots, are extremely 
suggestive, but they are so full that we cannot 
hope to give more than an idea of their general 
tendency. He shows by a Table, and also by a 
diagram, the percentages of cost due to pig iron, 
scrap, fuel, labour, &c., for the eight years, 1891 
to 1898, for one of the largest eastern steel works. 
During the last-named year, however, the product 
of the works was delayed for three months owing 
to the installation of improved machinery, and for 
this reason would be well to select 1897 for com- 
parison with 1891. Taking the figure for the latter 
year as 100 we find the product per turn increased 
to 115, a double turn being worked since 1894, 
before which there was a single turn. The cost 
per ton fell to 75.8 of the original in 1897, but 
in 1898 it decreased still further to 64.3. The cost 
of labour was lowest in 1894, when it was 66 per 
cent. of the original 100 of 1891. In the following 
year there was an increase in the rate of wages of 
10 per cent., and in 1897 the figure for wages was 
84.3. This was reduced to 74.5 in 1898, due 
probably to the improved plant. The fuel, after 
falling to 73.8 per cent. in 1895, has gone up 
again toa trifle over the original figure. Another 


Table gives the ‘‘cost of conversion of Bessemer 
ingots, exclusive of raw material,” for a large steel 
works in the Pittsburg district, and from this it 
would seem that the year 1887 being taken as 100, 
the cost in 1897 was reduced to 52 per cent. of the 


sion has been-almost halved during the eleven years 
included, the decline being spread fairly evenly 
over the whole period. 

It would have been, perhaps, even more in- 
teresting to us in this country had figures been 
supplied bearing on the cost of open-hearth steel, 
for on this depends so largely the competition in 
the shipbuilding industry with which we are 
threatened from America. The author of the 
address was, however, not successful in collecting 
details bearing on this branch of steelmaking, 
owing to the fact that few makers have been manu- 
facturing with this plant on a large scale for so long 
a period ; and in the case of those who have, the 
ay have swung partly or wholly from acid 
to basic steel. 

Without going further intothe valuable figures with 
which the President of the American Institute of 
Mining Engineers furnishes us in his address, it has 
been sufficiently shown that immense reductions 
have been made in the cost of production during the 
last ten years. The result of this has been seen in 
the vast strides which have been made in the 
industry during the same period, so that we may 
conclude that the improvement has not only been 
relative to a given year, but absolute as compared 
with other countries. We have in this country by 
now realised the fact that not only can we not 
expect to supply the United States with iron and steel, 
but that we must look upon American steelmakers 
as our rivals in foreign markets; and even beyond 
this, our own steelmakers cannot treat with impunity 
American efforts to send manufactured steel to 
be used within our own borders. This, of course, 
is a state of affairs that the sturdy and self-reliant 
Briton would have scoffed at had it been predicted 
of a protectionist country ten years ago; just as 
other forecasts are treated with like contempt 
in the present day. We rejoice that this com- 
petition—which was bound to come from some 
quarter sooner or later—is proceeding from a people 
chiefly of our own race ; who are dominated by the 
same impulses and national instincts as ourselves, 
who are governed by similar laws, who speak the 
same speech, and who so largely think the same 
thoughts as ourselves. Still it 7s a competition, and 
one which we cannot afford to neglect unless we are 
content to see our manufacturing industries pass out 
of our hands. Iron and steel making are the founda- 
tions, and almost the superstructure too, of an 
engineering industry, without which the commer- 
cial prosperity of this country cannot exist. Ship- 
building and marine engineering follow cheap 
steel, as surely as night follows day ; for it is just 
those national characteristics which insure success in 
one branch of trade that are needed in the other. 


STRIKERS AND POOR RELIEF. 

THE case of ‘‘The Attorney-General and the 
Powell Duffryn Steam Coal Company, Limited, (on 
behalf of themselves and all the other ratepayers 
of the Merthyr Tydfil Union) v. the Guardians of 
the Merthyr Tydfil Union, in which Lord Justice 
Romer delivered judgment on March 27, is one of 
the most important cases which have recently come 
before the Courts. The peculiar circumstances 
under which it came about, and the numerous 
questions which arose in the course of the argu- 
ment, upon any one of which it might have been 
decided, have diminished its value as a leading 
authority in the tangled wilderness of the Poor 
Law. Nevertheless, it points out the course which 
should in future be adopted by ratepayers who are 
dissatisfied with the expenditure of the county 
revenues for the assistance of labour in its disputes 
with capital. The case possesses a feature which is 
common in the judgments delivered in the High 
Court of Justice; that is to say, it is free from 
obiter dicta, which are so often misleading. In de- 
ciding the question as he has done, Lord Justice 
Romer confined himself very strictly to the unusual 
facts of the case. These are probably within the 
recollection of all. The action arose out of the South 
Wales Coal Strike of 1898, and raised the very im- 
portant question whether the Poor Law Guardians 
were justified inopening labouryardsandrelief works 
in the district for the purpose of keeping the colliers 
and their families from starvation during the strike, 
when there was plenty of work for them to do if 
they only chose to accept the wages offered by the 
masters. In order to gain a clear idea of the true 
meaning and importance of this case it is useful to 
glance for a moment at the principles which underlie 











That is to say, the cost of conver- 


original figure. 


the question of poor relief. We find that for 600 





ears it has been a fundamental proposition in the 
aw of England that no man should be allowed to 
starve to Teath, Thus in ‘‘The Mirror of Justice” 
the following passage occurs: ‘‘It was ordained 
that the poor should be sustained by parsons and 
rectors of churches and by the parishioners, so that 
none should die by default of sustenance ” (cap, iii, 
of the Original Constitutions). This may be re. 
garded as the foundation of the principle upon 
which relief is at the present day afforded to the 
necessitous poor. Tempering zeal with discretion, 
the authorities have found it necessary to curtail 
this somewhat broad doctrine by offering help only 
to those who are wholly unable, whether by age or 
physical infirmity, to earn a livelihood for them- 
selves or their families. What the old books called 
‘*bygge beggars” and ‘‘lusty vagabonds” have met 
with short shrift. This doctrine, founded upon an 
earlier, and—to use the words of Mr. Neville, Q.(. 
—a kinder code that ‘‘he who will not work 
neither shall he eat” was recognised by the 
Vagrancy Act (5 Geo. iv., c. 83s. 3), which provides 
that if a person wilfully neglects or refuses to main- 
tain himself and his family and applies to the 
Guardians for relief, he is to be deemed to be an 
idle and disorderly person and liable to imprison- 
ment. The whole question of poor relief is regu- 
lated by the Poor Law Amendment Act, 1834, and 
the orders thereunder. By the order of October 1, 
1870, which was applied in due course to the 
Merthyl Tydfil Union, able-bodied persons and 
their families, if objects of relief, are to be relieved 
wholly in the “‘ House, ” subject under under a supple- 
mental order of October 29, 1870, to a general dis- 
pensing power by the Poor Law Board, whereby 
if the Guardians shall depart in any particular in- 
stance from any of the regulations and shall within 
fifteen days after such departure report the same 
and the grounds thereof to the Poor Law Board, 
and if the Poor Law Board shall approve of such 
departure, then the relief granted in such particular 
instances shall not be deemed unlawful or subject 
to be disallowed. 

The question which came before the Court in the 
present case does not seem to have arisen before. 
It seems to be reduced to this: Are the Guardians 
entitled to inquire into the reasons why the “lusty 
rogue ” refuses to work ? The whole matter is dealt 
with in Macmorran’s Poor Law General Orders, 
1890, page 61, (note) thus : 

The poor rates constitute a fund for the relief of desti- 
tution. The amount so levied iz withdrawn from the 
capital, which must itself furnish employment to the 
labouring classes, and formsa severe burden on the middle 
classes. So long, however, as real and involuntary desti- 
tution exists, so long must the Guardians require from 
the ratepayers and distribute to the applicants for relief 
that sustenance which the necessities of the latter class 
demand. But the question becomes a different one when 
the destitution is self-imposed, and when the Guardians 
are satisfied that individuals supported by the poor rates 
may obtain employment at wages 07% for the 
maintenance of themselves or families. With disputes 
between masters and workmen, or with the agreements of 
either class amongst themselves the Guardians have 
nothing to do. If, therefore, the Guardians are in a 
situation to say that the men now ese den Send relief may 
obtain work within their reach at wages sufficient for their 
maintenance or that of their families, and it only depends 
upon themselves to accept it, the Guardians are justified 
in refusing relief to those persons simply because they can 
no longer be considered as destitute. (3 Off. Cir., 13.) 

The plaintiffs, relying on the above opinion, 
argued that if a man had religious objections to 
working, even if those objections were absolutely 
sincere, the Guardians of the Poor were not entitled 
to consider the question. ; 

Such are the general principles upon which the 
Poor Law is founded. Indoor relief is to be always 
provided except in certain cases, and in general 
the able-bodied and the strong are prohibited from 
throwing themselves on the rates. Bearing these 
facts in mind, it is easier to understand the ratio 
decidendi of the case before Lord Justice Romer. 
At a first glance it might be thought that in 
deciding as he has done, his lordship gave encourage- 
ment to the strikers. But this is far from being 
the case. While he felt himself unable to grant a 
declaration in the desired form, he expressly stated 
‘‘that in proper cases where the misconduct 18 
wilful and persistent, the Guardians ought to prose- 
cute, and their adoption of such a course would 
speedily put an end to such wilful conduct as that 
above suggested. The punishment in one or two 
cases would act as a deterrent in others.” Not 
content with pointing out how the Guardians 
might have acted in the present case, he went 





on to say that the auditors appointed by the 
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Local Government Board have to decide whether 
any, and what, items of expenditure should be 
allowed or disallowed. It will, therefore, be 
seen that the failure of the ratepayers in 
the present instance is, to a large extent, due 
to their having set the wrong machinery in 
motion. From what he stated a little further on 
in his judgment, it seems that if the defendants 
had endeavoured to make out that they were entitled 
to grant permanent relief his lordship would have 
been willing to stop them. ‘‘ Had the defendants 
in this case contended that they were entitled to 
relieve, or admitted that they had relieved work- 
men on strike, not only in cases of temporary 
urgent necessity, but by way of permanent relief, 
I might have seen my way to give some assistance 
to the plaintiffs by way of declaration or otherwise.” 
To sum up the effect of the judgment the declara- 
tion was refused because ; (a) the Local Government 
Board was constituted by statute a special tribunal 
for investigating cases of this nature; (b) the de- 
claration asked for was too vague, omitting all 
reference to special circumstances arising from 
sudden and urgent necessity ; (c) the Guardians 
in acting as they did, had obtained the consent and 
sanction of the Local Government Board. It is 
not to be assumed that a corporation with statuary 
owers is entitled to levy rates for every purpose. 
us in the Mayor of Newcastle v. the Attorney- 
General (1892 A. C. 568) a municipal corporation 
which was subject to the Municipal Corporation 
Act of 1882, and a Local Improvement Act agreed 
to pay a railway company a certain annual sum 
for the use of a footpath. The local Act did not 
authorise the levying of any rate for this purpose. 
It was held that there might be a declaration that 
the corporation were not entitled to pay any moneys 
under the agreement out of the borough fund, but 
that they might apply any surplus to this purpose. 
The friends of trade unionism will doubtless have 
hailed this new judgment with delight. ‘‘In 
future,” they may say, ‘‘our battles can be fought 
with increased vigour, fresh sinews of war being 
supplied out of the county rates.” But the follow- 
ing facts should also be remembered. The striker, 
when in the receipt of parish relief, is a pauper, 
subject to the disabilities which are necessarily con- 
comitant with his station in life. His voting power is 
suspended, as the Welsh colliers found out to their 
cost last September, and even if it keeps the wolf 
from the door for the time being, we cannot think 
that it is a kindness to suggest to the working 
classes that in the last resource they can throw 
themselves on the Poor Law authorities. It is a 
characteristic of every strike that countless work- 
men are plunged into the vortex of a long and 
acrimonious struggle against their own inclinations, 
unable, even if so minded, to procure employment 
so long as the conflict lasts. When the union 
funds are exhausted, must a man be allowed to die 
of starvation because he has been deprived of his 
means of sustenance at the instance of a leathern- 
lunged agitator? Thatis the question which has to 
be faced, and it is one of extreme difficulty, the 
innocent having to suffer by reason of the ob- 
stinacy of their fellow-workmen. Whatever the 
rights and wrongs of the present case, it were 
better for the Guardians or the ratepayers to look 
to the Local Government Board for guidance, 
rather than that they should trust to the vagaries 
of “Government by Injunction,” which in the 
United States has led to so many unseemly con- 
flicts between the judicature and the corporations. 








THE STEAM TRIALS OF H.MSS. 
“ AMPHITRITE.” 

Tue first-class cruiser Amphitrite, of 11,000 
tons and 18,000 indicated horse-power, built and 
engined by Messrs. Vickers, Sons, and Maxim, 
Limited, Barrow-in-Furness, is this week under- 
going a series of steam trials in the English 
Channel, and these trials are specially interesting 
in view of the fact that arrangements have been 
Improvised, so that the exhaust from the auxiliary 
rasa may be utilised for making up the feed 
— of being passed direct into the condenser. 
oe Bag one time intended to use the exhaust 
aaa e feed pumps to drive the circulating pump 
ie a and subsequently for making up the feed, 
total : time available before the date fixed for the 

als did not permit of the necessary alterations 


ing mad i 
ra “7 : ber both purposes. On the pipe be- 


valve of the 


xiliaries and the condenser a loaded 
piston type was fitted to get a con- 








stant pressure in the exhaust pipe, which, of 


course, acted as a receiver, and the necessary 
connections were made from it to the evaporator. 
It was not considered desirable to subject the 
auxiliary engines to a higher back pressure than 
20 Ib. to 25 lb.—the pipes are tested to 50 lb.— 
and it was for this pressure that all the arrange- 
ments were made. 

On the 3600 indicated horse-power trial, the only 
one completed at the time of writing, it was found 
impossible to maintain this pressure in the pipe re- 
ceiver, as the only engines exhausting into it were 
two of Weir’s feed pumps working at little more 
than three strokes per minute, and the fire and 
bilge pumps. The spring of the valve was there- 
fore set at about 8-lb. load. Neither fans nor 
compressed-air blowing engines were in use in the 
stokehold at the low-power trial. Under these 





defect which Sir John Durston, with commendable 
energy, has determined to overcome. 

As to the results of the 3600 indicated horse- 
ae steaming trials, as given in the appended 

‘able, they must be pronounced as very satis- 
factory. The coal consumption—1.54 lb. per indi- 
cated horse-power per hour—is the lowest recorded 
in any trial with water-tube boilers. The fuel was 
certainly of good quality, the strong wind insuring 
good draught was an advantageous element, the 
system of stoking regularly and moderately was 
perfect ; but, in addition, it must be said that the 
engines worked very sweetly, the adjustments being 
excellent, while care was taken to insure that the 
circulating water did not ‘‘drown” the small 
quantity of steam passing through the condenser, 
so that the feed was maintained at a fair tempe- 
rature. Again, the boiler casings fitted well—a 
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circumstances the experiment was discontinued 
after two hours, as it was found that the receiver 
pressure could only be maintained at 7 lb., and 
as little steam was passing to the evaporator, 
the loss in the feed water—a little over 1 ton 
per hour—-was not being made up. As measured 
at the feed tanks the ‘‘ make-up” was only slightly 
over } ton per hour. Of course, the deficiency had 
subsequently to be made up, as it is a condition in 
the case of all naval steam trials that the loss 
during a trial must be made good, so that the 
reserve feed at the end will at least equal that at 
the beginning. Excepting about 4 ton, therefore, 
the loss in the 30 hours’ trial was made up by using 
steam taken direct from the boiler, although for a 
considerable period, the evaporators, as on some 
previous trials, were worked on the compound 
system, the steam passing at the point of exhaust 
from the one to the other of the two evaporators in 
the ship. On the 30 hours’ trial at 13,500 indi- 
cated horse-power it is proposed to load the valve 
of the pipe receiver to at least 20 lb., but we must 
defer further reference to this matter until the test 
is over. It may be said, however, that with the 
great supply of steam from the larger number of 
auxiliary engines in use, there can be no doubt that 
the experience gained will be an invaluable aid to 
the solution of the problems associated with the 





large steam consumption of auxiliary machinery, a! 
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point not always attended to, and the pipes were 
more extensively lagged than in the Diadem class, 
there being 18 instead of 6 tons of the coating ma- 
terial, so that the loss from radiation was minimised. 
The cylinder jackets were not used. 

The power was very steady, with noticeable uni- 
formity as between port and starboard engines, 
while it was arranged that the high, the inter- 
mediate, and the two low-pressure cylinders com- 
bined would give equal proportions of power. The 
engines were set to cut off at about 30 per cent. of 
the stroke, the links being run full in. e give on 
the next page the mean results in tabular form; 
and although we have described the Amphitrite, 
Argonaut, and Ariadne, all vessels of the same class 
(see ENGINEERING, vol. lxvi., page 830), we may say 
that the engines have four pid stoi As of 34 in., 
one of a , and two of 64 in. diameter by 48 in. 
stroke. The high-pressure and intermediate are 
—— as closely together as possible, the cranks 

eing opposite, while the two low-pressures similarly 
balance each cther. The snnpelies are 17 ft. in 


Recr. 2° 
Seale Vos 











diameter, 21 ft. pitch, with 63 square feet of 
developed blade surface in each. There are 30 
Belleville boilers, the total heating surface in the 
tubes being 32,375 square feet, and in the econo- 
miser tubes 15,505 square feet, a total of 47,880 
square feet, while the grate area is 1390 square 
feet, the ratio being 1 to 34.4 of heating surface. 
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Steam Trials of H.M.S. ‘‘ Amphitrite.” 
Date of trial ; : April 8 and 9, 1839 
Nature of trial .. 30 hours’ coal consumption 
3600 I.H.P. 


a -H.P. 
Draught of water Forward, 24 ft. 9 in. 





coal 


7 Aft, %,, 6 ,, 
Speed of ship by log.. = -. 12.8 knots per hour 
a » atmeasured distance 
a Se - - m 13.32 knots 
Steam pressure in boilers .. - 226 Ib. vend square inch 
as » Aatengines.. . 212 starboard ; 212 port 
Starboard. Port. 
Vacuum in condensers in. 26.3 26.9 
Revolutions per me ee 73.0 72.1 
ig ae Ib. 1384 138 
mie’ ha nama | Intermediate ” 33 34 
Low.. ; in. 1.5 1.8 
fe — 38.7 35.8 
Mean pressure in] Intermediate __,, 15.0 15.9 
cylinders Forward low i 5.56 5.46 
Aft low i 5 59 6.38 
a as 621 568 
a 643 674 
: Forward low 317 303 
Mean indicated z ‘ eng 
horse-power Aft low 318 302 
Total .. 1899 1852 
se — his 3751 
. Per indicat orse- 
Consumption of { ower per hou 1.54 Ib. 


173,324 Ib. 

On the 3600 indicated horse-power trial, how- 
ever, only twelve boilers were in use, those nearest 
the engines, and in view of the economy it may be 
said that the grate area in use totalled 588 square 
feet, so that the horse-power equalled 6.37 per 
square foot of grate, and the coal burnt was 9.84 lb. 
per square foot of grate per hour. 

We give on the preceding page reproductions of 
a set of indicator diagrams obtained during the 
trial, and we also append a Table giving the chief 
data relating to the particular hour of the trial 
during which these indicator diagrams were taken. 


H.M.S. “ Amphitrite,” April 9, 1899. 


‘otal 


20th Hour. 6.30 a.m. 
Star. Port. 
Mean steam in boilers os <= Be 217 
» steam at { Bighoee ‘ie Ib. 210 210 
engines High-press. receiver ,, 133 133 
» vacuum se os is -> in, 264 27.0 
» revolutions .. - « WAS Tes 
( igs i -- Ib. 37.8 3843 
» pressure in J Intermediate .. » 15.0 156.0 
cylinders Low forward .. we 5.6 5.2 
Low aft .. ae 6.5 5.1 
Total coal burnt for hour = 5520 Ib. 
High . 616 545 
Indicated horse- |} Intermediate .. 650 635 
power. Low forward .. 323 293 
Low aft .. 317 287 
Total indicated horse-power 1906 1760 
Gross total indicated horse-power_.. an 3665 
Mean coal per indicated horse-power for hour 1.5 


The Amphitrite, which was under the command 
of Captain G. L. Atkinson, Captain of the Chatham 
Steam Reserve, steamed out of the Medway on 
Saturday morning, having been delayed a day 
owing to the gale, and anchored in Plymouth 
Sound on Sunday evening. During the greater 
part of the time she experienced a strong head 
wind, which accounts for the log speed being 12.8 
knots. On Sunday morning Commander Rollston 
took records of the speed on two runs over the 
measured deep-sea course between Rame Head 
and the Dodman. The weather conditions were 
suitable. There was a westerly wind of force 2. 
On the first run with this breeze dead against 
the ship this distance was covered in 1 hour 
42 minutes 7 seconds, equal to 1351 knots ; 
but there was a slight current with the ship. On 
the return run with the wind, but against the cur- 
rent, the time was 1 hour 45 minutes, equal to 
13.14 knots, a mean of 13.32 knots, which agrees 
with the speed on the other ships of the class under 
similar conditions. 

With the trials at 13,500 and 18,000 indicated 
horse-power we intend to deal at length in a sub- 
sequent issue. 








THE SPANISH-AMERICAN WAR. 

A ass of oflicial correspondence relating to the 
late Spanish-American War has recently been pub- 
lished by the United States Government. It con- 
sists chiefly of letters or despatches that passed 
between the Government and the naval officers on 
the scene of action, and is contained in a bulky 
volume published as an ‘‘ Appendix to the Report 
of the Chief of the Bureau of Navigation ” for 1898. 

The British citizen, into whose hands this volume 
may fall, versed only in the ways of our own 
secretive Government, will be astonished at seeing 
so many things that we consider almost sacred, 
and for official eyes alone, published abroad so that 
all the world can read. When our natural prudery 


becomes a little bluntened by custom, as it must 
in going through the volume, we ask ourselves, 


and the answer appears to be, ‘‘ Very little ; 
and what there is is far more than balanced by the 
good.” It is well the public, who pay the bill, 
should know (after the event, when no sinister 
result will follow through the enemy also gaining 
knowledge) how well or ill the servants of the State 
have done their duty. With the higher permanent 
officials of the Government departments there is 
often no other means of punishment for neglect or 
incompetence than public censure; but want of 
knowledge bluntens this weapon. There is a great 
deal too much of the spirit of trades unionism in 
the Civil Service for the sins of omission or com- 
mission to be brought home to individuals. It is 
always the fault of the system, or, at worst, the 
Department. Now, although we are very far from 
saying that they manage public affairs better in the 
United States than we do in England, yet in the 
publication in question very concise particulars are 
given, so that if there had been failure on account of 
unpreparedness, the American public would have 
known pretty well where to put the blame. Had 
there been the assurance of such a publication as 
this hanging over the heads of our own military 
departments, certain untoward events in our own 
history, due to forgetfulness, or worse, and which 
resulted in loss of life and treasure, would hardly 
have occurred, because there would have been the 
fear that an indignant public would have demanded 
swift punishment. As it is, only those concerned 
know that some neglected their duties ; but no one 
is punished. 

Other publications have also been issued by the 
Office of Naval Intelligence from abroad, by the 
secretary of the United States Navy, and by the 
engineer-in-chief. From these various sources a 
great deal of information as to the strategy and 
political aspect of events may be gleaned. With 
these features, however interesting they may be, 
we cannot hope to deal, as being somewhat beyond 
our scope and certainly outside the limits of our 
space. There are, however, certain matters bear- 
ing on naval matériel, &c., which may be with ad- 
vantage put on record in our pages. 

One of the most interesting features in the 
report of the Chief of the Bureau of Navigation 
consists of reproductions of a series of photographs 
of the disabled Spanish ships. These show in a 
very impressive way how destructive is the fire of 
modern artillery when properly handled. The 
first series of these photographs illustrate some of 
the ships that were destroyed at Manilla. It will 
be remembered that on May 1, 1898, the United 
States Squadron, under Commodore—afterwards 
promoted to the rank of Rear-Admiral—George 
Dewey, consisting of the U.S.SS. Olympia (flagship), 
Baltimore, Raleigh, Petrel, Concord, and Boston, 
attacked the Reina Christina, Castilla, Don Antonio 
de Biloa, Don Juan de Austria, Isla de Luzon, Isla 
de Cuba, General Lozo, Marquis del Duaro, El 
Curreo, and Velasco. There was also a transport 
and a water battery at Cavite. It would be a 
profitless task to compare the respective strengths 
of the squadrons, even if we had full material to 
do so, as the Spaniards could make hardly any 
defence. Asa matter of fact, at Manilla, as else- 
where, the Spanish ships were not in a condition 
to fight. Many of them might almost as well have 
been merchant vessels. 

Two mines were exploded ahead of the Olympia 
as she steamed into the bay, but too far off 
to do any damage, and the opportunity of de- 
fence by fixed engines was almost neglected. 
The American squadron maintained a continuous 
fire at ranges varying from 2000 to 5000 yards. 
The Spanish fire is described as ‘‘ vigorous but 
generally ineffective.” The shore batteries also 
replied, but the latter description may evidently 
be also applied to their fire, as the American 
squadron was ‘“‘uninjured and only a few men 
were slightly wounded.” In fact the Americans 
had practically a ‘‘walk over.” This does not 
detract, however, from the credit due to them for 
the efticiency and readiness of their fleet, or from 
the courage and determination shown by Admiral 
Dewey and those under his command in entering 
the enclosed waters of Manilla Harbour—which 
might have been expected to be heavily mined—in 
order to get at the enemy’s ships, and in spite of 
shore batteries. 

Whichever way our political sympathies may 
turn, we cannot but admire the courage and self- 
devotion of the officers and men of the Spanish 
Fleet. All that could be done with defective matériel 


Early in the engagement they put out towards 
the Olympia with the intention of torpedoing 
her, and this it will be remembered in broad day. 
light, with no prospect of being unobserved, OF 
course, it was a forlorn hope, or rather there wa 
no hope; it was only an effort to make some sort of 
defence for the honour of the flag. The fire of the 
American ship soon put the boats out of action 
‘The Spanish flagship Reina Christina,” to quote 
from Admiral Dewey’s report, ‘‘mace a desperate 
attempt to leave the line and come to an engage- 
ment at short range, but was received with such 
galling fire, the entire battery of the Olympia 
being concentrated upon her, that she was barely 
able to return to the shelter of the point.” The 
shell fire of the Americans at this time set the 
vessel on fire and she burnt until she sank. The 
American squadron had opened fire at 5.41 a.m., 
and by 11.16 the entire Spanish squadron was in 
flames. As a result three Spanish ships were sunk, 
including the flagship, and eight were burnt, while 
two tugs and several small launches were captured. 

The photographic reproductions referred to are, as 
stated, interesting ; unfortunately more so than in- 
structive, from the fact that very little is to be 
gathered in detail. The Reina Christina appears to 
have had the whole after part of her superstructure 
destroyed, but whether this was due to projectiles or 
fire does not appear. The forward part seems to 
be less injured. One funnel was broken clean off, 
and is shown lying in almost a horizontal position ; 
the other has a large hole in it. The next photo. 
graph shows the Castilla, with her rail just awash, 
and other vessels are in a similar state. A deck 
view of the Isla de Luzon does not give indication 
that the vessel had been in action, otherwise than 
from the circumstance that the decks are awash ; in 
fact, this ship appears to have received so little 
damage to her upper works, that, so far as the pho- 
tographs go, she might have been sunk by collision, 
if we except a view taken under the poop, where 
deck-beams are shown bent and plating stripped 
off. The fact may be taken as evidence of the ex- 
cellence of the American fire, which was doubtless 
at the water line. 

The damage done by the Spanish fire was too 
trivial to need recording at length. Some plates 
were indented and planks torn up in the American 
ships, whilst a little damage was done to rigging, 
&c., but nothing serious enough to be instructive. 
On the Olympia an ammunition hoist was tem- 
porarily out of use on account of the blowing of 
a fuse. The following extract may contain some 
useful lessons : 

The right gun worked well with the electric batteries. 
Battery of left gun failed to explode the primer after the 
first shot; also resistance in dynamo circuit broken. 
Used percussion primers in this gun with good results 
after the first shot. The after turret fired 13 shells. Had 
three misfires with — of right gun and two with 
dynamo circuit as fuses blew out. In renewing fuses 
they were immediately blown out; so shifted to per- 
cussion primers with good results. In left gun one shell 
jammed after which used half-full and half-reduced charge 
which fired it. The smoke gave considerable trouble, 
and in both turrets the object glass of the telescopic 
sights became covered with a deposit from the powder, 
which had to be wiped off frequently. These are, never- 
theless, considered good sights for heavy guns ; but it is 
recommended that a sights be installed for emergencies. 
The batteries for 5-in. guns found unreliable. 
dynamo circuit with good results, Ammunition poor. 

any shells became detached from the cases on loading, 
and had to be rammed out from the muzzle. Several 
cases jammed in loading and extracting. 

How poor a chance the Spaniards stood may be 
gathered from the fact that the Castilla was 80 
crazy that she had, before the action, to be stopped 
up with cement to an extent that made it ‘‘impos- 
sible to use her engines ;” and even then she was 
only ‘nearly watertight.” The three American 
cruisers, according to the Spanish Admiral, concen- 
trated their fire upon his flagship, the Christina. 
At the beginning of the action one shell exploded in 
the forecastle and put out of action all the men serv- 
ing four quick-firing guns, making splinters of the 
foremast, and thus wounding the helmsman on the 
bridge. Another shell set fire to the crews bags 
but a far more serious result was the complete de- 
struction of the steering gear by a shell. Yet an- 
other shell exploded on the poop and put nine men 
out of action, while another hit the mizen mast an 
brought down the flag, which was immediately re- 
placed. A shell exploded in the officers | _ 
covering the hospital with blood, and killing th 
wounded who were being there treated. Another 
shell exploded in the ammunition-room astern, 








‘* What harm is done by this openness of speech ?” 





and lack of practice was done by the Spanish sailors. 





filling the quarters with smoke and preventing the 
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‘ng of the hand-steering gear. It was impos- 
Se atest the fire, and the Admiral had there- 
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~ao no choice but to flood the magazine, as 

the cartridges were beginning to explode. — 
ne 


f smaller calibre did great damage. 
sec thirteen men, another disabled the star- 
board bow gun, and the ship was on fire both for- 
ward and aft. The broadside guns were, how- 
ever, undamaged, and with these the fight was 
continued until there were only two men remaining 
unhurt and available for firing them. The ship 
thus being out of control and riddled with shot, 
half the crew, including seven officers killed or 
disabled, the Admiral gave orders to sink her 
before the magazines should explode. This was 
done, the crew being taken off by the Cuba and 
the Luzon, two ships which afterwards shared the 
same fate. Admiral Montojo then rehoisted his flag 
on the Isle de Cuba, and fought until all his ships 
weres unk, when he escaped to shore after having 
been wounded in the leg. 

Thus ended the battle of Manilla, if battle it can 
be called, when on one side hardly a man was 
hurt ; the American casualties consisting of four 
sailors on the Baltimore receiving slight flesh 
wounds from splinters. However glad one may be, 
that those who speak our Mother tongue met with 
so little disaster, one cannot but sympathise with 
the devoted Spaniards who preferred death rather 
than succumb without striking a blow for their 
Navy and their flag. ; 

We have yet to deal with the naval operations 
in the West Indies, with which Admiral Cervera 
was most directly concerned, being in chief com- 
command, but it may be interesting if we here turn 
to the views of the Admiral as expressed before the 
commencement of hostilities. The Madrid paper 
La Epoca, published last November some articles 
dealing with this subject, and the revelations did 
much to enlighten the Spanish people as to the 
way affairs had been aH i The articles 
consisted largely of extracts from letters written 
previously by the Admiral. In January, 1898, he 
wrote a letter to a relative in which he referred to 
another letter written two years previously. This 
letter he had requested his correspondent to keep 
as his vindication, if, to quote his words, ‘‘ we 
should experience the sad disappointment prepared 
for us by the stupidity of some, the cupidity of 
others, and the incapability of all, even of those 
with the best intentions.” 

That was written about the beginning of 1896, 
but in January, 1898, Admiral Cervera found ‘‘ the 
relative positions of Spain and the United States 
grown worse for us, because we are extenuated, 
absolutely penniless, and they are very rich.” The 
disgraceful state into which the Navy had been 
allowed to fall is vividly described in the following 
paragraph, which we quote as an example : 


There is the Cataluiia, begun more than eight years ago, 
and her hull is not yet completed. . . . The Maquinista 
Terrestre y Maritimi supplies the engines of the Alfonso 
XIII ; Cadiz, the Filipinas. If Carlos V. is not a dead 
failure, she is not what she should be; everything has 
been sacrificed to speed, and she lacks power, and re- 
member the construction is purely Spanish. Only the 
Vizcaya, Oquendo, and Maria Teresa are good ships of 
their class ; but though constructed at Bilbao it was by 
an Englishman. As for the administration and its in- 
tricacies, let us not speak of that; its slow procedure is 
killing us. The Vizcaya carries a 14-centimetre breech- 
plug, which was declared useless two months ago, and I 
did not know it until last night, and that because an 
Official inquiry was made. ed many cases I might 
mention! But my purpose is not to accuse, but to explain 
why we may and must expect disaster. But it is neces- 
sary to go to the bitter end, and it would bea crime to 
say that publicly to-day ; I hold my tongue and go forth 
resignedly to face the trials which God may be pleased to 
rey me. I am sure we will do our duty, for the spirit of 
_ @ Navy is excellent ; but I pray God the troubles may 

arranged without coming to a conflict, which in any 
way I believe would be disastrous for us. 


The conviction that those under his command 
would do their duty was fully borne out by the 
sequel which Admiral Cervera so plainly foresaw. 
ie simple words by which he expresses his re- 
Signation would touch the heart of the hardest ad- 
Versary, and the noble way in which he fought his 
sn fleet is a thing of which Spain may well 
eel proud, even in the ie of her disaster ; whilst 
ea ement of Lieutenant Hobson, after the 

ing of the Merrimac shows that the Spanish 
Teens possessed not only a courageous spirit, but 
on ne ivalrous disposition thatcould admire bravery 
song utagonist, and could treat one with courtesy 
midabl ough he had just succeeded in placing a for- 
¢ obstacle in the way of the Admiral’s escape. 





EXPLOSION OF A GUN AT SANDY 
HOOK, NEW YORK HARBOUR. 


Tue American newspapers are now to hand with 
sufficient data to enable us to draw some conclusions 
as to the deplorable accident which took place on 
March 29 at the proving grounds of the United 
States Navy at Sandy Hook, New York Harbour. 

The proof rounds of a 10-in. gun were bein 
fired. The gun had already been fired severa 
rounds with three-quarter charges, but upon firing 
a full charge the gun, which was a sound, strong, 
and heavy one, exploded, and the breech-block was 
driven backwards with such force as to pass com- 
pletely through the bomb proof and into the ma- 
chine shop, killing one officer and wounding two 
men. The pressure gauge, which was recovered, 
showed that the pressure had mounted to some un- 
known point beyond the range of the gauge, pos- 
sibly to as much as 50 tons to the square inch. 
The charge employed was not an excessive one, as 
the gun was only being proved by firing four ser- 
vice charges. The cause of the accident is attri- 
buted to some unknown phenomenon, “erratic 
action of the powder,” at least some phenomenon 
not understood by the officers in charge manifested 
in the powder itself. 

It is reported that the gun was charged with 
the multi-perforated powder, which bears the names 
of Mr. Hudson Maxim and Dr. Schiipphaus, and 
which has been fully described in our columns 
(page 536, vol. Ixv., April 29, 1898). These ex- 


plosions of smokeless powders, which are by no] _ 


means confined to America, must raise very un- 
easy feelings in the minds of the public, and it is 
worth while to devote a little space to discussing 
their causes. In the records of the two lawsuits, 
Nobel v. the Government, and Maxim v. the 
Government, is to be found a vast amount of in- 
formation on this subject, as the matter was dis- 
cussed very thoroughly before the Court, and there 
has also lately been an excellent article on the sub- 
ject in the February number of the North Ameri- 
can Review by Mr. Hiram Stevens Maxim. 

Old-fashioned black and the new prismatic pow- 
ders never detonate. These powders consist of a 
mechanical mixture of nitrate of potash, which is 
an oxygen- bearing salt, and two combustible 
materials, sulphur and charcoal. No matter how 
fine the powder may be ground before being com- 
pressed, each little particle of nitrate of potash of 
carbon and of sulphur has its own individuality, 
and occupies a certain space, and the distance 
between the source of oxygen and the material to 
be consumed is a measurable one. Consequently 
time is always required for these elements to com- 
bine with each other.’ 

Suppose, now, that instead of a mechanical mix- 
ture we have a chemical one, in which each little 
atom of oxygen is in actual touch with the combus- 
tible material. In such a compound the elements 
of explosion are so intimately commingled that the 
factor of time does not appear to be an element in 
their explosion; that is, they combine instan- 
taneously, and detonate like a fulminating cap. 
Perhaps the best example of an explosion of this 
kind is found in nitro-glycerine. True gun-cotton, 
that is, tri-nitro-cellulose, is another violent ex- 
plosive. 

Nobel sought to make a smokeless powder out 
of nitro-glycerine. He believed that its violence 
might be tamed by combining with it some inert 
or sluggishly burning material, like collodion 
cotton. His experiments were successful, and a 
smokeless powder of this kind was the first to 
make its appearance in England and America. 

But collodion cotton does not possess good 
keeping qualities ; it is very much affected by heat. 
Shortly after the first appearance of Nobel’s powder, 
Mr. Hiram Stevens Maxim made a similar smoke- 
less powder, but instead of using collodion cotton, he 
used true gun-cotton ; that is, he combined two very 
violent explosives to form a slow-burning powder. 
Fourteen days after Mr. Maxim’s patent was 
applied for, Sir Frederick Abel and Professor 
Dewar applied for a similar patent. The Govern- 
ment adopted the Abel-Dewar powder, and was 
sued by Mr. Nobel; but in the trial the Courts 
decided that a compound of nitro-glycerine and 
true gun-cotton was quite different from one of 
nitro-glycerine and collodion cotton, and that Mr. 
Nobel’s patent had not been infringed. In this 
trial Sir Richard Webster, who represented the 
Government, stated that Mr. Hiram Stevens 
Maxim was the first man in the world to combine 





true gun-cotton with nitro-glycerine in a smoke- 
less gunpowder. 

Mr. Hiram S. Maxim on the one hand, and 
Messrs. Abel and Dewar on the other, were work- 
ing quite independently of each other. Mr. 
Maxim experimented with various kinds of oils, 
vaseline, &c., in his powder, and finally came to 
the conclusion that, everything considered, castor 
oil was the best, and confined his claims to ‘‘ castor 
oil or other suitable oil.” Messrs. Abel and Dewar 
preferred to use vaseline, which has an identical 
effect, and in the case of Maxim v. the Government, 
the Courts decided that as Messrs. Abel and 
Dewar had described vaseline as a hydrocarbon 
and not as an oil, the Government was not in- 
fringing Mr. Maxim’s patent. Professor Dewar 
testified in the Nobel case that vaseline was a very 
important factor in smokeless powder, as it pre- 
vented detonation. Mr. Maxim showed that 
almost any oil prevented detonation. There can 
be no question but what oil or grease does have a 
very great influence upon preventing detonation in 
explosives. For example, if chlorate of potash, 
which gives its oxygen up with greater readiness 
than any other salt, be combined with resinous 
matter, starch, sawdust, sugar, or charcoal, it forms 
a very violent explosive, but if a small quantity of 
paraffin wax is added to the compound it will not 
detonate, but will burn slowly like ordinary powder. 
A small quantity of paraffin wax, combined with 
chlorate of potash, effectually prevents the com- 
pound from detonating when struck by a hammer. 
There have been many cases of high pressures, 
violent explosions, and detonations in the Conti- 
nental powders, which contain nitro-glycerine and 
gun-cotton, but no vaseline or oil, but we never 
have learnt of a case in which the Government 
powder containing vaseline, or Maxim’s powder 
containing oil, has detonated. 

About eight years ago several specimens of 
smokeless powders were sent from France, Bel- 
gium, and England to the United States to be 
tested by the Naval authorities at Springfield. 
Mr. Hiram Stevens Maxim was one of the com- 
petitors. His powder was composed of nitro-gly- 
cerine, gun-cotton, and castor oil, and, according to 
the reports published at the time of the trials, the 
Maxim powder was the most successful. 

Mr. Hudson Maxim was employed by the 
Maxim Nordenfelt Guns and Ammunition Com- 
pany, Limited, at the time, in connection with this 
matter. He then entered into collaboration with 
Dr. Schiipphaus in an endeavour to make a powder 
of a somewhat different kind. 

Dr. Schiipphaus’s improvements in the Maxim 
powder was to leave out the vaseline or castor 
oil, and substitute in its place a small quantity 
of urea, and, in order to produce a very hard 
substance, he employed a large percentage of col- 
lodion cotton, which is not a stable compound, and 
the newspaper reports point to the conclusion 
that it is the Maxim powder, as modified by Dr. 
Schiipphaus, that was manufactured by Dupont, 
and which led to the deplorable accident above 
referred to. If we are correctly informed, the 
powder which led to the explosion had fine multiple 

erforations. Powder of this kind has been tried in 

ngland, and it has been found here that the 
small perforations are liable to lead to ‘‘erratic 
action” ; that is, very high pressures and unsteadi- 
ness in burning. This is especially true when the 
charge is heated before firing, as on a warm day. 
The theory has been advanced that the fire runs 
into the small holes, where it burns with very 
great violence, producing a pressure and heat 
much superior to that in the gun-chamber, itself, 
and that this blows the powder into fragments, and 
leads to very high pressures. When the perfora- 
tions are large this effect has not been found. 

The manufacture of smokeless powders is a 
subject full of difficulty, and one in which it is 
emphatically true that a little knowledge is a 
dangerous thing. It is a subject that the chemist 
cannot safely undertake by himself, and neither 
is it safe for the artillerist to undertake it 
on the strength of his own knowledge. It 
needs a wide acquaintance with the chemistry of 
explosives, and also much practical knowledge 
of gunnery to enable an inventor to steer clear 
of the many dangers which beset him when 
he commences to deal with compounds contain- 
ing such dangerous ingredients as gun cotton and 
nitro-glycerine. The object in all instances is to 
‘*tame” these bodies and regulate the intensity 
of their action. The problem is much like taming 
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a tiger. A certain measure of success is fairly 
easily attained, but, unless the tamer be a man of 
exceptional qualities, some day the brute turns and 
rends him. 








RESULTS OF THE SIBERIAN 
RAILWAY. 

Tr has always been recognised by those who have 
studied the matter, that the industrial and economic 
results of the Siberian railway would be very great, 
and already the part which has been completed 
has been the means of largely developing the re- 
sources of the country through which it passes. 
According to a recent communication from the 
Times correspondent at St. Petersburg, the latest 
ofticial report inspires a much more optimistic view 
of the matter than has hitherto prevailed among 
those who looked to the financial prospects of the 
immediate future. Like most other new railways 
through little known and undeveloped regions, it is 
rapidly creating the conditions necessary to its 
existence. Besides, more than a third of a million 
tons of surplus corn in the Altai mining district, 
where only 5 = cent. of the available agricultural 
land has been brought under cultivation, there is now 
an annual surplus production of 64,500 tons of wheat 
in the fertile steppe country opened up by the 
western section of the railway, where only five 
years ago it was necessary to purchase over 96,770 
tons a year from other districts for local consump- 
tion. There is thus abundance and to spare on the 
further side of the Urals, while on this side, 1000 
miles nearer to Moscow, the peasants have been 
suffering the direst want for the last two or 
three years. It is well known, however, that 
the farmers in European Russia have been suf- 
fering from low prices of grain on account of the 
increased competition from South America and 
other parts of the world, and the Siberian Railway 
will tend to make matters worse for them, although 
it is likely to cause a general reduction in the price 
of foodstuffs and be a blessing to the great masses 
of the people. As the correspondent of the Times 
points out, a great question for the immediate 
future is how to place what promises to become an 
enormous production of grain in Western Siberia 
upon the foreign market, without prejudice to the 
agriculture of European Russia. 

The railway, so far as it has been completed, is 
rapidly causing the mineral resources of the country 
to be developed. New coalfields are being opened 
up. The yearly transport of coal to the Joe iron 
mines is already estimated at 260,000 tons. The 
Government has decided, on the advice of M. 
Witte, to take over the celebrated ‘‘ magnetic 
mountain ”’ of iron ore on the property of the Oren- 
burg Cossacks, and to lease it in separate lots for 
exploration to private capitalists. his deposit is 
supposed to be the richest of its kind in the world, and 
the most tempting offers of rent have already been 
made to the Cossack authorities, but the Govern- 
ment is of opinion that any single lessee of this 
mountain for 99 years could monopolise the iron 
industry of the country. Well-known English 
companies, as well as Russians, have already turned 
their attention to the district. 

The Times correspondent states that it is offi- 
cially estimated that the commercial traftic of the 
Siberian Railway within the next five years will 
reach 1,532,255 tons a year, and this estimate is 
made irrespective of any consideration of the 
probable through traffic when the line is completed 
to the Pacific. Russians are confident that, as far 
as concerns traflic between the West and the Far- 
East, the locomotive will eventually conquer the 
steamship, and some of the most serious and 
enterprising men in the United States are prepar- 
ing to clasp hands with them across the water. 
The idea is only a natural one for the greatest 
land Power of the world, which, with more than 
29,000 miles of railway now open, has added 
nearly half of this total length within the last eight 
years, and whose railway locomotives are already 
invading China and approaching the gates of India. 
It is believed that in three or four years’ time, 
when the through line is expected to be completed, 
making a continuous railway of 5620 miles from 
St. Petersburg to Port Arthur, it will be possible 
to go from London to Shanghai vid Siberia and 
Manchuria in fourteen days instead of thirty-five 
days, as at present, by way of the Suez Canal. 
The speed necessary to accomplish this, however, 
will hardly be obtained until heavier rails are laid 
down, and until that is done it will probably be 








necessary to add two or three days to this schedule 
of time between London and China. The con- 
sideration of the results already brought about by 
the Siberian Railway, and a glance at the possi- 
bilities of the future, show that the engineer is the 
real revolutionist. 








NOTES. 
Frenco Rattway Prorerry. 

Att the six great French railway companies have 
now announced their dividends for 1898. The 
results worked out are, upon the whole, satisfac- 
tory. The Eastern of France gives its proprietors 
1l. 8s. 5d. per 201. share ; the Northern of France 
21. 13s. 7d. per 161. share ; the Orleans 21. 6s. 9d. 
per 201. share; the Paris, Lyons, and Mediter- 
ranean, 2/. 5s. 7d. per 201. share ; the Southern of 
France 2/. per 20/. share; and the Western of 
France 1/. 10s. 9d. per 201. share. The dividends 
of the Eastern of France, the Orleans, the Southern 
of France, and the Western of France, are at the 
same rates as those distributed for 1897 ; but the 
Northern of France dividend is larger by 2s. 6d. 
per share ; and the dividend of the Paris, Lyons, 
and Mediterranean, has also improved 10d. per 
share. The increase in the distribution of the 
Northern of France and the Paris, Lyons, and 
Mediterranean, is explained by the fact that those 
companies have regained their freedom of action by 
abandoning the guarantee of interest offered by the 
French Treasury upon their new network obliga- 
tion capital. The four other companies not being 
in such a strong financial condition, have not been 
able to dispense with the State guarantee upon 
their new network obligations, and, as a result of 
this, they have large sums to repay to the Treasury 
for interest advances, and require also further 
advances from year to year. Their dividends are 
paid out of the profits reserved to them by con- 
ventions concluded with the State, and cannot be 
increased until the advances made to them by the 
French Treasury have been repaid. It will be 
observed that the dividends received by the pro- 
prietors in the French systems are upon a much 
more lavish scale than those earned for English 
railway stockholders. The French railway investor 
has, however, to face one great drawback. He has 
placed his money in lines constructed upon the 
faith of concessions, or leases, running for a long 
term of years, the effect being that when the con- 
cessions run out, the lines to which they relate will 
become the property of the State, unless some fresh 
financial arrangement is made with the companies 
now owning them. It is possible that the French 
Government would not be indisposed to make some 
terms with the present proprietary companies, but 
if these start upon a new basis they will, no doubt, 
have to agree to considerable sacrifices, and if the 
French Government insists upon its strict legal 
rights, it will become absolute owner of all the 
lines. These considerations must be borne in mind 
when one regards the large dividends just declared 
by the Northern of France and the Paris, Lyons, 
and Mediterranean. 


SHIPBUILDING DuRING THE Past QUARTER. 

Lloyd’s shipbuilding returns for the past quarter 
prove that the activity at our yards shows little sign 
of diminishing. Excluding warships, 597 vessels, 
aggregating 1,385,715 tons, were on the stocks on 
March 31 last. This tonnage, it is true, is 15,000 
less than it was at the end of December last, 
but is 200,594 tons more than at the corresponding 
period last year. The average size of the boats build- 
ing would seem to be increasing, being now 2320 tons 
as against 1960 at the same date last year. The sail 
tonnage in hand is, on the contrary, decreasing. The 
size of these vessels is also diminishing, there being 
now 29 such vessels on the stocks, with an aggre- 
gate of 3426 tons, whilst last year the 27 vessels 
then on the stocks made a showing of 4085 gross 
tons. During the quarter 175 new steamers were 
laid down, whilst 152 were launched. The favourite 
size of ship continues to be of between 3000 and 
4000 tons, no less than 101 such being now in hand. 
As regards larger vessels, we note that the yards 
are now building 15 vessels, exceeding 10,000 
gross tons, in addition to six more of between 
9000 and 10,000 tons. A large proportion 
of these are apparently being built at Bel- 
fast, as the 20 vessels in hand there have a 
tonnage of 182,430, an exceedingly high average, 
which is the more striking when compared with 
the figures for other shipbuilding centres. Thus 
in the Glasgow district 130 steamships only aggre- 


gate 298,138 tons, whilst for Greenock the figures 
are 66 vessels and 206,922 tons, and at Newcastle 
87 boats and 257,739 tons. The east-coast 
have, it appears, more work in hand than the Clyde 
district, the respective tonnages at the two centres 
being 606,643 and 505,530. The average size of the 
ships built on the east coast is also larger, being 3100 
tons, whilst for the Clyde this figure is reduced to 
2570 tons. These figures show a remarkable 
inversion from the state of things ten or fifteen 
years ago. Turning to warships, Lloyd’s report 
that seventeen vessels, displacing 152,870 tons 
are being constructed at the Royal Dockyards: 
and sixty-nine vessels, with a total displacement 
of 281,195 tons at private yards. In all, fifteen 
first-class battleships are now building — three 
eavh at Chatham, Devonport, and Portsmouth ; 
one each at Barrow, Birkenhead, and Jarrow: 
whilst mirabile dictu, Blackwall has obtained the 
order for no less than three. It is pleasant to see 
the Thames again competing on even terms with 
other centres, and securing so large a proportion 
of the work given out. Five first-class armoured 
cruisers, each of 12,000 tons displacement, are also 
being built. Of these Barrow has secured one and 
Clydebank and Govan two each. The other war- 
ships being built on Admiralty account are one 
first-class, three second-class, and four third-class 
protected cruisers, as well as four gunboats and six 
sloops. No less than sixteen destroyers are also 
in hand, Clydebank having five of these, and 
Chiswick and Hebburn three each. For foreign 
account large orders are also in progress, there being 
31 of these in all with a total displacement of 
109,375 tons. Elswick has on the stocks six armoured 
vessels, three protected cruisers, and two torpedo- 
boat destroyers. At Blackwall, in addition to the 
heavy Admiralty orders already mentioned, there is 
also a 14,850-ton armour-clad being built for Japan. 
The Poplar yard, we observe, has no work for the 
British Navy in hand, but is building four destroyers 
and five torpedo-boats for foreign governments. 
The total warship tonnage now building in the 
United Kingdom amounts to 434,065 tons, which, 
added to the merchant shipping also in construc- 
tion, makes a grand aggregate of 1,819,780 tons, 





NOTES FROM THE UNITED STATES. 

PHILADELPHIA, April 5. 
To-pay’s reports from widely scattered districts all 
oint to a further decadence in the demand for early 
elivery. Prices hold firmly to the highest level 
reached, and the temper of the market is the same. 
The purchase of 145,000 tons of Bessemer pig made 
two weeks ago in three or four lots has settled 
quotations for the time being. There are negotia- 
tions now pending for 50,000 tons of billets for de- 
livery during the latter half of the year, and con- 
clusions will probably be reached on Saturday. 
The shipbuilders have just presented requirements 
for several new contracts for ocean tonnage recently 
placed, and bridge-builders are anxiously awaiting 
the result of offers made two weeks ago for some 
12,000 tons of bridge-building supplies. These in- 
stances show the drift of business. Car-builders have 
been more successful in getting the quantities of 
material they want. Railway companies are a 
in orders, and with the creeping up of prices 0 
iron and lumber, they show greater anxiety to 
get orders in. The pig-iron interests are — 

iron for autumn delivery at the highest prices quot 
since the recent advances began. Alabama capacity 
is being increased by the blowing in of more furnaces. 
The Empire Steel and Iron Company of New York has 
been formed for the purpose of purchasing a number 
of idle plants in the a os States and South. The 
aim is to put into operation any furnace which can 
be run ata profit. The belief exists that there will 
be another general advance in iron and steel prices 
as soon as the present large volume of held- 
back requirements are presented. The machinery 
plants and electrical equipment shops are severely 
crowded with orders, and there is an expansion 0 
capacity in progress in all which contemplates an 
increase of one-fourth to one-third. Tramway work 
is again assuming large proportions. Pittsburg iron 
manufacturers have been quieted by the announce 
ment from high scientific authorities that our supply 
of natural gas is good for the next twenty-five years. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 





Glasgow Pig-Iron Market.—Business was quieter oD 
the market last Thursday forenoon. The tone - 
on reports that American iron has been offered here, 
Scotch and Cleveland iron both fell 2d. per ton, 
hematite iron 24d. In the afternoon the market bo 
rather better, prices rallying from 4d. to 1d. per 





The sales for the day amounted to about 40,000 tons 
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close the settlement prices were: Scotch iron, 
od x be Cleveland, 48s. 3h; Cumberland and Mid- 
dlesbrough 583. 104d. and 60s. per ton. At the forenoon 
meeting of the market on riday some 30,000 tons 
were dealt in. The tone was very steady. Scotch 
was unchanged, and Cleveland fell 1d. per ton. In the 
afternoon the market was flat, and on the sale of 18,000 
or 20,000 tons prices gave way 4d. to 1d. per ton, and at 
the close the settlement prices stood thus: 54s. 44d., 
48s, 3d., 583. 74d., and 603. per ton. About 20,000 tons 
changed hands on Monday forenoon. when prices were 
very Hat, especially for Scotch iron, which was freely sold 
and lost 3d. per ton. Cleveland fell 3d. perton, and hematite 
jron 14d. per ton. Other 20,000 tons were sold in the after- 
noon, Scotch iron being without further change, while 
Cleveland lost other 2d. per ton, and hematite iron 34d. per 
ton. At the close the settlement prices were : 54s. 14d. 
per ton, 47s. 10}d., 583. 3d., and 603. per ton. At the fore- 
noon session of the market on Tuesday some 20,000 tons 
of iron were dealt in. There was a rather steadier tone 
than on the preceding day, and at the close Scotch was 
14d. per ton better, and Cleveland 1d. The market 
was steady in the afternoon, and without any further 
change in prices. The sales amounted to 25,000 tons, 
and the closing settlement prices were: 54s. 3d., 
47s. 104d., 58s. 44d., and 603. perton. At the forenoon 
meeting of the market to-day some 20,000 tons were dealt 
in. Prices were very steady. Cleveland and hematite 
jron each lost 4d. per ton only. Other 25,000 tons were 
gold in the afternoon, and prices closed flat, the quota- 
tions showing a further drop of 14d. to 24d. per ton. The 
closing settlement prices were 54s., 47s, 9d., 58s. 3d., 
and 60s. per ton. The following are the current prices 
for No. 1 makers’ iron: Clyde, 61s. 6d. per ton; Gart- 
sherrie, 62s.; Calder, 63s. 6d.; Summerlee, 65s. 6d. ; Colt- 
ness, 66s. 6d.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 61s. 6d. ; Shotts (shipped 
at Leith), 64s.; Carron (shipped at Grangemouth), 
64s, per ton. Realising sales were more strongly in evi- 
dence than fresh investments. Large orders have been 
booked and shipments promise to reach nearly record 
figures. Many of the holders are disappointed that the 
market does not advance, and are discouraged, too, by 
the report that prices of pig iron in America are, if any- 
thing, rather easier. Home consumers are tolerably well 
covered for their increased a. There are in 
blast in Scotland at present 83 furnaces, as compared with 
81 at the corresponding period of last year. Six are 
making basic iron, 33 ordinary, and 44 hematite iron. The 
price of Scotch hematite iron is being delivered at the steel 
works at 63s. per ton. The following are the returns of 
shipments from all Scotch ports for the week ending 
April 8, 1899, 4546 tons against 7689 tons in the corre- 
sponding week of last year. They included 200 tons for 
anada, 101 tons for South America, 100 tons for Aus- 
tralia, 125 tons for France, 380 tons for Italy, 950 tons for 
Germany, 372 tons for Russia, 165 tons for Holland, 235 
tons for Spain and Portugal, and 125 tons for China and 
Japan, smaller quantities for other countries, and 1373 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 307,349 tons. 


Finished Iron and Steel.—The pressure for shipbuilding 
material may be showing some slackening, but other 
pe nape have stronger records to report and in the 
rail trade this is especially the case, large orders having 
been booked, causing makers to raise their prices 
materially. The lull in the order departments of the 
Scotch steel trade still continues, although all the works 
are booked forward for at least six months, and many of 
them for longer periods. Prices, however, remain firm 
at—angles, 6/. 12s. 6d. per ton ; bars (round, square, and 
flat) 77. 12s. 6d.; ship-plates, 77. 2s. 6d. to 7/. 5s.; boiler- 
plates, 87. per ton. 


Sulphate of Ammonia,—The trade in this commodity is 
very firm, but has been less active lately, owing to the 
Easter holidays. Business was reported. done this da; 
week at 10/. 16s. 3d. per ton f.0.b. Leith, and at 107. 17s. 6d. 
per ton f.a.s. Glasgow. Up till this day week the year’s 
shipments amounted to 36,626 tons, being an increase of 
702 tons over the shipments of the corresponding period 
of last year. 


Glasgow Copper Market.—At the forenoon session of 
@ copper market last Thursday 50 tons of copper 
were bought, and the price rose 7s. 6d. per ton. One lot 
of 25 tons was done in the afternoon, and the prices rose 
other 7s. 6d. per ton. A strong tone ruled in the market 
on Friday morning. Some 200 tons were dealt in, and 
the price made 18s. 9d. per ton. There was no dealing in 
theafternoon, but prices were marked up other 15s. per 
ton. There was nothing done on Monday forenoon, but 
the price fell 12s. 6d. per ton. One lot was sold in the 
afternoon, and the = fell another 1/. per ton. Yester- 
Y forenoon’s market passed over without any business 
being done, but the price advanced 1s. 3d. per ton. In 
the afternoon 50 tons were bou:; ht, and the price for cash 
was advanced 8s. 9d. per ton. ‘There were no transactions 
i copper this forenoon, but the price advanced 7s. 6d. 
rton, The market continued idle in the afternoon, 
- the cash price was advanced 12s. 6d. per ton from 
— bot a ibs. she forwane qnctetiinn, ig 4 with- 
—peeded ‘ators protecting the: ves inst the pos- 
sibilities of the “ A ss talked of in — a 
Reduction of the Glasgow Water Rates.—A special 
—s of the finance sub-committee of the Glasee 
rar committee was held a few days ago, ex-Bailie 
pon rie, convener, presiding, to consider the rates now 
om for water in the city. On consideration of the 
Tease in the revenue, it was to reduce the 
Omestic water rate as from May next from 6d. to 5d. 
Per 1/. of rental, and the meter rate from 33s, 4d. to 30s. 
a gallons. Churches, bowling-greens, hotels, 
grocers, and other traders will be oweh meters ; 





bakers who do not use meters will be charged at the rate 
of 4s, per man employed ; the minimum rate to builders 
is to be 47. per annum charged by meter. The sub-com- 
mittee consklered the application by adjacent burghs and 
outlying districts for a reduction in the charge to them, 
but it was decided to continue the rate as at present— 
10d. per 1/. for domestic purposes. 


Admiralty Contract for Paisley.—It is stated this after- 
noon that: Messrs. Fleming and Ferguson, of Paisley, 
have received an order from the Admiralty for two light- 
ships, one of which is intended for service at Sheerness, 
and the other for service at the Cape. 


Contracts for Aberdeen Electrical Tramways.—The 
tramways committee of the Aberdeen Town Council 
have lately settled the contracts for the electrical equip- 
ment of the Woodside tramway route. The offer of 
Messrs. Macartney and MaclIlray, London and America, 
to supply the overhead line construction, the tramway 
cars and accessories, and the switchboard, instruments, 
&c., for 7793/., was accepted, as was that also of the 
British Insulated Wire Company to supply the feeder, 
pilot, and test cables for 53107. At a previous meeting 
the committee accepted the tender of Messrs. John 
McAdam and Son, Aberde n, for doing the permanent 
way and roadwork at acost of 19,0007. The total contracts 
thus amount to 32,1337 

The Shieldhall Railway.—Messrs. Kennedy and Sons, 
contractors, Portick, have secured the contract for the 
Shieldhall and Renfrew section of the Glasgow and Ren- 
frew District Line of Railway. The contract price is 
close upon 100,000/. 

Contract for a Big Weighbridge.—The Glasgow Corpo- 
ration Electricity Department have contracted with 
Messrs. Henry Pooley and Son, Limited, Queen-street, 
Glasgow, for the supply and erection of one of their 
patent 20-ton railway weighbridges for the new generating 
station at Pollokshaws-road. essrs. Pooley and Son 
also have contracts in hand for the supply and erection 
of heavy weighbridges for public use for the Corporation 
Harbour Boards of Dundee, Aberdeen, Stirling, Fraser- 
burgh, and Peebles, &c. 


Technical College Scientific Society.—An ordinary meet- 
ing of the above society was held on Saturday evening. 
The President, Mz. David Home Morton, M.I.C.E., 
M.I.M.E., occupied the chair. After Mr. Frank B. Lea, 
B.A., had — to the discussion on his paper, the 
chairman called upon Mr. Herbert J. Bubb and Mr. 
Harold T. Lloyd to read their paper on ‘‘ Aluminium,” 
its extraction and properties. After a number of views 
of the works and rolling mills had been shown, and an 
interesting discussion, a hearty vote of thanks was 
awarded to Messrs. Bubb and Lloyd for their valuable 
paper. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday was the date 
on which in former years the quarterly meeting of the 
North of England iron and allied trades was held here, 
and though quarterly gatherings are now, so far as 
Cleveland is concerned, numbered among things of the 
past, the attendance on Change was larger than usual, 
a good few people from a distance being present. 
The market was not over-cheerful in tone, but there 
were complaints of scarcity of all qualities of pig iron, 
and consequently sellers were not disposed to reduce 
quotations. Sales were recorded at 48s. 3d. for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, 
but some producers put the price at 48s. 6d., and 
reported that they were able to get it, No. 4 foundry 
pig was 48s.; grey forge, 47s.; and mottled and white 
each 46s. 6d. Middlesbrough warrants were quiet 
at 47s. 11d. cash buyers. The demand for east 
coast hematite pig was good, and up to 60s. 6d. 
was quoted for early delivery of mixed numbers. though 
some buyers endeavoured to purchase at 60s. Spanish 
ore was not quite so firm as it has been. Rubio was 
said to be obtainable at 15s. 3d. ex-ship Tees, but, asa 
rule, a rather higher figure was asked. Middlesbrough 
hematite warrants were idle. To-day’s market was flat 
with only a small business doi Middlesbrough war- 
rants eased to 47s. 10}d., and by the close fell to 47s. 9d. 
cash buyers. This caused a weakness in makers’ iron, 
but prices were not quotably changed. 


Manufactured Iron and Steel.—Great activity prevails 
in the manufactured iron and steel trades, and quota- 
tions have an upward tendency. Nearly all the firms in 
this district are full of work. Common iron bars are 
61. 7s. 6d.; best bars, 6/. 17s. 6d.; iron certs 61, 15s.; 
iron ship-angles, 6. 7s. 6d.; steel ship-plates, 6. 7s. 6d.; 
and steel ship-angles, 6/. 15s.—all less the customary 
24 per cent. discount for cash. Heavy sections of steel 
rails have advanced to 5/. net at works. 


Coal and Coke.—Fuel, on the whole, is strong, and 
there is a good aJl-round demand. Bunker coal is being 
largely taken up, but there is a good aaa, Soe quota- 
tions are unaltered, about 8s. 3d. to 8s. 6d. being named. 
Gas coal shows, as is usual at this time of year, a de- 
creasing demand. No change in manufacturing 
Coke continues in excellent request, and the supply is 
hardly adequate. Average blast-furnace qualities range 
from 16s. 6d. to 16s. 9d. delivered here. 


Middlesbrough Chamber of Commerce Statistics.—The 
quarterly statistical return of the Middlesbrough Cham- 
ber of Commerce is generally more favourable for the 
past quarter than it was in the corresponding period of 
last year. ——— is this the case with respect to the 
exports, and the estimated production is heavier than it 





was in the last quarter of 1898, because the furnaces have 
undoubtedly worked more satisfactorily, for not only has 
quantity been increased, but quality has been improved 
also, much to the advantage of the blast-furnace pro- 

rietors. At the close of March, out of 86 furnaces 

uilt at the port of Middlesbrough, 70 were in 
operation, or three more than in the correspond- 
ing period of last year, and one more than at the 
close of the previous quarter. The total production of 
the Middlesbrough furnaces last quarter was estimated at 
330,000 tons ordinary Cleveland, and 235,000 tons hematite, 
spiegel, and basic pig iron, total 565,000 tons. Of the 70 
furnaces in operation, 44 were producing ordinary Cleve- 
land pig iron, and 26other kinds. The shipment of pig iron 
for the quarter were 259,779 tons, this being 18 per cent. 
better than the record for the first quarter of last year. 
The imports of foreign ore reached 335,657 tons, this being 
50 per cent. more than was reported in the last quarter 
of 1898, and 20 per cent. more than in the correspondin 
quarter of last year. The returns of the shipment of c 
and coke show that for the quarter ending March no coal 
and 210 tons of coke were exported coastwise, as against 
233 tons of coal and 127 tons of coke in the correspondin 
quarter of 1898, and for foreign ports 5070 tons of coal an 
6860 tons of coke were exported, as against 7212 tons of 
coal and 3971 tons of coke in the corresponding quarter of 
1898. The total value of goods, other than coal and coke. 
exported to foreign and colonial destinations from 
Middlesborough during the quarter was 1,026,222/., as 
against 1,013, 1357. in 1898, or an increase of 13,0877. Among 
the chief exports, other than coal, steel, and iron, were 
manufactured slag 11,501 tons, as against 17,270 tons ; salt 
26,016 tons, as against 31,952 tons; and chemicals 6260 
tons, as against tons. During the quarter the vessels 
launched from Middlesbrough had a gross registered ton- 
nage of 14,200, as against only 530 in the first quarter 
of 1898, while the indicated horse-power was 8700, as 
against 420. 


Cleveland Miners’ Wages.—A meeting of the Cleveland 
mineowners was held at their offices, Middlesbrough 
when representatives of the miners attended and reported 
that they were not able to accept the 3} per cent. which 
had been offered a fortnight ago, their instructions bein 
to press for the 74 per cent. The previous offer o 
34 per cent. was for a period of three months, 
After a long sitting the following conditional proposal 
was put before the men: ‘The owners are prepared on 
the list of special claims being withdrawn to give an ad- 
vance of 6} per cent. from the 3rd inst., to last for a period 
of six months, but if not accepted by Monday next (17th 
inst.) the offer must be consi as off—that is to say, 
as if no offer had been made.” The men’s representa- 
tives intimated that they should advise the acceptance of 
the 6} per cent. 


The Wages of Engineers.—The north-east coast engi- 
neers have asked the employers that their demand for an 
advance of wages be submitted to arbitration. The men 
had demanded an advance in shipyard engineers’ wages 
of 2s, on time and 74 per cent. on piece, and engine-shop 
men 2s, 6d. on time and 5 per cent. on piece. The em- 
ployers had three meetings and ref this, hence the 
request. The masters say wages now are higher than at 
any time before. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Limited Companies.—At the annual meeting of the 
shareholders in Messrs. Newton, Chambers, and Co., of 
the Thorncliffe Iron Works and Collieries, a dividend of 
12 per cent. was declared, and a substantial sum carried 
forward to next account.—A — meeting of the share- 
holders in Messrs. Vickers, Sons, and Maxim was held 
on Tuesday, when resolutions were passed increasing the 
capital by 250,000/. in shares, which will be allotted to 

existing shareholders in the proportion of one in four. 


A New Armour-Plate.—Interesting experiments have 
been conducted at Portsmouth by the staff of the Excel- 
lent Gunnery School with an armour-plate submitted b 
Vickers, Sons, and Maxim. The plate was a special ied 
faced plate, commonly known as the Krupp non-cemented 
plate. It was tried on the 6th inst., on board the target: 
ship Nettle. The size of the plate was 8 ft. by 6 ft. by 
6 in. thick. The idea of the trial was to ascertain the 
exact velocity from a 6-in. breechloading gun, firing: 
Holtzer armour-piercing projectiles that would be re- 
quired to pierce the plate, so that if it proved itself as 
good as the old ordinary steel Flortoylacd | plate, it should 
be used for such protection as casemates, gun shields, 
&c. The result proved more than satisfactory in every 
way, and present orders for casemates of the ordinary 
steel Harveyised material are now to be produced in this 
quality of armour for the plates still unmade. All future 
orders for casemates are to be made of this quality. 
Comparing this with the old class of armour, great strides 
have been made, a special nickel hard-faced plate un- 
Harveyised being quite equal to the ordinary steel plate 
Harveyised of two years ago, and at the same time en- 
tirely free from any cracks. 

The Coal Trade with eM eed wom and quarterly 


return showing the weight of collieries have 
sent to Hull was issued on Saturday, and is of a highly 


| satisfactory character. The imports during March totalled 


258,176 tons against 191,152 tons in the corresponding 
month of last year, or an increase of over 67,000 tons. The 
imports for the three months were one large for 
the first quarter of the year. They totalled 659,344 tons 
against 571,792 tons in the first quarter of last year, or an 
increase of 87,552 tons. About an average quantity of 
coal has been sent coastwise from Hull to various places. 
During March the weight was 22,284 tons, and in the 
three months 70,406 tons, of which 51,750 tons went to 


496 





ENGINEERING. 


[ApRIL 14, 1899. 














London and over 5000 tons to Dartmouth. The exports be necessary, the latter involving the destruction of la: 
for March reached 82,239 tons as against 65,669 tons last MISCELLANEA. quantities of obsolete patterns. - 


March, and in the three months 247,334 tons were ex- 
ported against 168,139 tons in 1898. Amongst the countries 
to which the largest weight of coal was sent was Sweden 
and Germany. 


Sheffield and South Yorkshire Navigation Company.— 
The tenth ordinary general meeting of this company was 
held at Sheffield on Monday, and was presided over by 
Mr. J. D. Ellis, J.P. In moving the adoption of the 
report he said their traffic had, especially in the case of 
coal, fallen off very considerably. The directors had not 
been able to make the extensive alterations they intended 
when the company was floated, as so much had to 
done in the way of repairs and extensions. They hoped 
shortly to commence enlarging the locks and improving 
the canal. Mr. E. Chapman seconded the motion. Mr. 
H. Fisher thought the majority of the shareholders anti- 
cipated better results than were shown in the balance- 
sheet, and quoted statistics to the effect, and the revenue 
had been less under the new than under the old company. 
The report was adopted and dividends of 44 per cent. on 
the preference and } per cent. on the ordinary shares 
were declared. Mr. J. D. Ellis and Mr. C. Tylden 
Wright were re-elected directors. 


Steel and Iron Trades.—An enormous volume of trade 
continues to be done in Sheffield. What manufacturers 
have to contend against is the difficulty of getting supplies 
of material and . dislocation of prices owing to the 
constant advances in raw material. There is practically 
no combination amongst manufacturers of steel files, 
saws, and so forth, and the result is that in times of 
extraordinary trade, such as now, they are quite unable 
to lift their prices in any proportion to the increased cost 
of production. Asa rule, manufacturers of files are well 
employed. The cutlery, silver, and plating trades are 
expected to be quiet for a few weeks. 


South Yorkshire Coal Trade.—The coal trade of this 
district, taking it all round, continues to be fairly active, 
and most of the collieries are working full time. The 
demand for manufacturing fuel is exceptionally brisk. 
House coal is selling fairly well at advanced rates, in- 
quiries for London and the south being numerous. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—Last week’s coal shipments amounted to 
only 320,000 tons, the movement of the seven days having 
been reduced by the Easter holidays. The demand this 
week has been satisfactory, and prices have been well 
maintained, the best descriptions making 13s. to 13s. 6d. 
r ton, while secondary qualities have brought 12s. to 
2s. 3d. per ton. The house coal trade has been somewhat 
restricted, but quotations have been about maintained ; 
No. 3 Rhondda large has brought 12s, 3d. to 13s. 6d. per 
ton. Foundry coke has been quoted at 19s. to 203. per 
ton and furnace ditto, at 16s. to 16s. 6d. perton. Iron 
ore has been steady; rubio has ranged from 14s. 3d. to 
14s. 6d. per ton. 


The Forest of Dean.—The annual report of the Commis- 
sioners of Woods and Forests states that during the past 
financial year the income from the Forest of Dean was 
8137/., besides 13,145/. for mineral royalties. During the 
previous year the figures were 7162/. and 13,906/. re- 
spectively. 

Baldwin Locomotives for the Barry Railway.—It was 
reported of late that the Barry Railway Company had 

laced an order at Philadelphia for Baldwin locomotives, 
out a contradiction has now been given to this statement. 
All that the company has done at present is to make 
inquiries upon the subject. 

Lundy.—At a meeting of the Llanelly Harbour Com- 
missioners on Monday, it was decided to petition Par- 
liament in favour of Lundy being a harbour of refuge for 
the protection of the Bristol Channel. 


The Swansea Valley.—The demand for coal has con- 
tinued strong, and prices have n well maintained. 
There is also a regular inquiry for coke. Tin bars have 
been carried to a high price, Siemens and Bessemer being 
quoted at local tinplate works at 4/. 15s. per ton. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in March were 
as follow: Cardiff—foreign, 1,302,311 tons; coastwise, 
190,568 tons. Newport—foreign, 292,911 toas; coast- 
wise, 80,642 tons. Swansea—foreign, 142,892 tons ; coast- 
wise, 73,351 tons. Llanelly—foreign, 10,555 tons ; coast- 
wise, 10,169 tons. It follows that the ag ate shipments 
from the four ports in March were : Reoclon 1,748,669 
tons ; coastwise, 354,730 tons. The shipments of iron 
and steel from the four principal Welsh ports in March 
were : Cardiff, 3419 tons; Newport, 1356 tons ; Sw: 
1335 tons ; Llanelly, nil ; total, 6110 tons. The shipments 
of coke were: rdiff, 5606 tons ; Newport, 1 tons ; 
Swansea, 1755 tons; Llanelly, ni; total, 8405 tons. The 
shipments of patent fuel were: Cardiff, 39,849 tons; New- 
port, 11,250 tons; Swansea, 41,403 tons; Llanelly, nei ; 
total, 92,502 tons. The aggregate shipments of coal from 
the four principal Welsh ports during the three months 
ending March 31 this year were as follow: Cardiff, 
4,359,042 tons ; Newport, 1,016,949 tons ; Swansea, 578,273 
tons; Llanelly, 56,516 tons ; total, 6,010,780 tons. The 
aggregate shipments of iron and steel from the four 

rts during the first three months of this year were: 
Cardiff, 10,724 tons ; Newport, 3131 tons ; Swansea, 3522 
tons ; Llanelly, nid ; total, 17,377 tons. The aggregate 
shipments of coke were: Cardiff, 17,741 tons ; Newport, 
2801 tons; Swansea, 6326 tons; Lilanelly, nil; total, 
26,868 tons. The segregate shipments of patent fuel 
were: Cardiff, 103,824 tons; Newport, 239 tons; 


Swansea, 123,961 tons ; Llanelly, nil ; total, 256,024 tons, 


ansea, | waterfalls in the Angerman River, with res 


AN electric railway is about to be constructed between 
Gothenburg and Saré in Sweden. The line will be ordi- 
nary gauge, and the carriages are to be up-to-date in 
every respect. 

The new 6-in. quick-firing guns now being made for 
the United States ee | are to have a muzzle velocity 
of 3000 ft. per second. These high velocities render the 
exact range of the object aimed at less necessary to the 
gunner, the trajectory being very flat. 


The Fire Brigades Bill, to which we referred on page 460 
of our last issue, was withdrawn by the promoters on 
Wednesday evening last, on a — from Mr. Chaplin 
that a Select Committee should be appointed to report 
on the subject. 


A sub-committee, consisting of the following gentle- 
men, has been appointed in connection with the British 
Electrical Section of the Paris Exhibition of 1900: Mr. 
W. H. Preece, C.B. (chairman); Sir Henry Mance, 
C.I.E. ; Mr. Alexander Siemens; Mr. Henry ‘Kamunds ; 
Mr. J. J. Swan; Mr. H. Thomson Lyon (secretary). 


_At Oxelésund, in Sweden, are in course of construc- 
tion the largest petroleum tanks and reservoirs in Scan- 
dinavia. They are being blasted out of the solid rock, 
and the tanks will be built up of 4-in. plate, two Swedish 
firms having contracted for their construction. A special 
harbour for the petroleum steamers will also have to be 
built, as the place is right against the open sea. 


The Great Central Railway Company’s main depéts 
throughout their new extension line to London, includ- 
ing the extensive sidings and warehouses in Nottingham, 
Loughborough, Leicester, Rugby, Brackley, and London 
(Marylebone), &c., as well as the warehouses and receiv- 
ing offices in various parts of the Metropolis, were opened 
for goods traffic on Tuesday. 


The traffic receipts for the week ending April 2, on 
33 of the princi lines of the United Kingdom, 
amounted to 1,773,7671., which was earned on 19,6044 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,585,162/., with 19,163? 
miles open. There was thus an increase of 188,605/. in 
the receipts, and an increase of 440? in the mileage. 


The experiences of the French Army in Madagascar 
with water bottles and cooking vessels of aluminium 
alloyed with a small percentage of copper were far from 
favourable, the metal being rapidly corroded. Researches 
by M. A. Witte show that this corrosion can be started 
by sea water, saline food-stuffs acidified by fruit juices, 
or by vinegar, and other similar ies. Once started 
the corrosion will be continued in the dry unless the metal 
is thoroughly cleaned again. 


An interesting experiment was made last winter on the 
Central Pacific Railroad by substituting wire netting for 
the wooden snow sheds hitherto used. During the 
heaviest storms it was found that very little snow sifted 
through the meshes, and the results are said to have been 
in all respects satisfactory. en snow sheds are 
expensive, costing, it is stated, about 15,4007. per mile, 
whilst they are further liable to take fire, and also 
obstruct the view. Should further experience gm 
—_ favourable, the new system will probably be 

opted by other lines. 


Of late years ye ee 2 depolarisers in voltaic cells have 
fallen out of use, chemical depolarisers ag Seg place. 
An interesting cell has, however, recently m devised 
by Dr. Fontaine Atgier, whose has discovered that wire 
gauze makes an excellent mechanical depolariser. In the 
cell devised by him the two electrodes are zinc and iron, 
the latter forming the containing vessel ; suspended from 
its edge and protecting the inner surface of the iron elec- 
trodeare rolls of wire gauze. With such cells it is stated 
that a strong current can be obtained without polarisation 
of the positive plate. A cell 54 in. in diameter by 10} in. 
high maintains, the inventor states, a constant current 
of 24 amperes for a period of 12 hours. The electro- 
“yee ga of the cell is, however, small, being about 
.45 volts. 


The Swedish State has recently caused statistics to be 
forthcoming in connection with the numerous waterfalls 
it possesses in various parts of the country, more especiall 
in the north. In the Vésterbotten district the Swedish 
State possesses 29 waterfalls, of which 24 are situated in 
Lappmarken ; the Umea River boasts 13 waterfalls. The 
capacity of 13 waterfalls has been approximately ascer- 
tained, and is in the aggregate estimated at 141,000 horse- 

wer. The Bitfors and the Hillfors waterfalls are the 
argest in Umea, with respectively 25,000 and 15,000 
horse-power, and the Bieliteforsond and the oe 
tive 
20,000 and 15,000 horse-power. The height of fall is 50 ft. 
for the Gardviksfors fall, 40 ft. for the Luspfors fall, 
67 ft. for the Barsellfors fall (all of which are in the Umea 
River). and 50 ft. for the Storfors fall in the Ore river. 


At a meeting of the Society of Engineers held on Mon- 
day, Mr. E. C. Amos a paper on ‘‘ Machine Tools.” 
Accompanying the paper were illustrations of most types 
of machine tool made either here or in America, and, in 
concluding, Mr. Amos referred to the present controversy 
as to the relative merits of the English and American 
patterns. The author stated that though quite un- 
connected with any American firm, he had been fo 
to theconclusion that whilst individual British makers 
were turning out work — to any imported, the 
majority of our tool manufacturers were not keeping 
pace, either in quality or design, with the American 





makers. Matters, however, were not past remedy, though 
considerable changes in manufacture and design would 


rced | —Messrs. Kerr, Stuart, and 


MM. Berthelot and Vielle have made a number of 
experiments on the explosive properties of mixtures of 
acetylene and other hydrocarbons. Under certain con. 
ditions, acetylene will, it has been shown, explode, even 
when not mixed with air or oxygen, owing to the fact 
that it is an endothermic body ; that is to say, a con. 
siderable quantity of heat is absorbed in its forma. 
tion, which is libera again on its decomposition, 
The experimenters find that the explosive properties 
are in general not markedly reduced by mixture 
with other gases. Theory shows that to get the best 
results these gases should be such as to absorb heat in 
their decomposition so as to take up that liberated on the 
breaking up of the wag kane When such gases are used 


for lighting pur s, however, the temperature of th 
flame is reduced By this absorption of heat, and the light 
diminished. 


An interesting useful application of electric arc burn- 
ing, says the Western Electrician, recently took place in 
Chicago in connection with reconstruction work in the 
New York Life Building. The contractors for the build. 
ing, the Moulton Starrett Company, of Chicago, were 
engaged in remodelling a portion of the building to suit 
a new tenant. To provide for two new stairways from 
the main floor of the building to the basement, it was 
found that it would be necessary to cut through two sets 
of three steel I-beams. These six I-beams were each 15 in, 
high, with a }-in. web, and 6-in. flange varying in thick. 
ness from j in on the outside to 1 in. at the centre. It 
will be appreciated that the section of the metal to be 
cut through was considerable, and the conditions were 
otherwise very unfavourable. It was accordingly de- 
cided to attempt to burn the — through by an 
electric arc. This was successfully done, making use of 
the 110-volt dynamos with which the building was lighted. 
The positive wire was coupled to the ironwork and the 
other to a 14-in. carbon. An arc was struck between the iron 
to be cut and this carbon, and in this way the six I-beams 
were burnt through in about twelve hours, exclusive 
of some five hours spent in mere mechanical work. 


A form of contact-breaker which, though electro. 
magnetic, can be employed equally well with both con- 
tinuous and and alternating currents, is described by M. P. 
Villard in a recent issue of the Revue Générale des Sciences. 
The instrument consists essentially of a tuning-fork, of 
which the natural period of vibration can be synchronised 
with the alternations of the supply.current. One of the 

rongs of the fork carries a nickel contact-piece, which 

ips into mercury placed at the bottom of a cup of water, 
The arm supporting this contact-piece passes between the 
poles of a permanent magnet, and is traversed by the 
current. The interaction between the magnetic fields due 
to this current and to the permanent magnet causes the 
arm to move, thus setting the fork in vibration. If the 
latter is in tune with the current, the amplitude of vibra- 
tion soon mes sufficient to raise the contact-piece clear 
of the mercury, thus —— the circuit. This interrup- 
tion takes place only when the current is in such a direc- 
tion that it tends to raise the arm ; hence, once the instru- 
ment is working properly, all the pulses of_ current which 
flow through it are unidirectional, and the instrument can 
thus be employed to work a Ruhmkorff coil for X-ray 
demonstrations. 





PrRsONAL.—Messrs. David Joy, Son, and Pryor, of 85, 
Gracechurch-street, E.C., ask us to state that they have 
been appointed by the Aspinall Patent Governor Com- 
pany agents for the London and Southampton districts 
or the firm’s marine engine governor. 





Pic in GerMANY.—The production of pig iron in Ger- 
many in February amounted to 632,045 tons, as compared 
with 557,524 tons in February, 1898. The output for the 
first two months of this year was 1,297,033 tons, as com- 
ny with 1,184,395 tons in the corresponding period of 





RECIFE AND Sao Francisco Rartway.—The original in- 
tention was to carry this line from Recife (Pernambuco) to 
the Sao Francisco; but, so far as British enterprise 18 
concerned, the line stopped short when 774 miles had 
been constructed. It has since been prolonged by the 
construction of a narrow-gauge line at the cost of the 
Brazilian Government, for a further distance of 905 
miles. The whole cistance from Recife to the Sao Fran- 
cisco is 480 miles, so that 312 miles of the intended route 
has still to be established. 


CaTALocuEs.—W. Wesley and Son, 28, Essex-street, 
Strand, London, have issued a new number of their 
Natural History and Scientific Book Circular, No. 133. 
This number refers to geology, and describes 1938 works, 
classified under six main and twenty-eight sub-headings. 
The price of this catalogue, which extends to sixty pages, 
and which forms an admirably arranged index to geological 
literature, both British and foreign, 1s 6d. Messrs. 
Richard Klinger and Co., of 66, Fenchurch-street, 
London, E.C., have sent us a copy of their new catalogue 
of water gauges, injectors, and lubricators. The catalogue 
contains numerous illustrations, and the articles lis . 
are fully priced.—Messrs. Rosling and Appleby, of the 
Trafalgar Works, Bradford, have eo us a magne) . = 

i i i of dynamos an ; 
trations showing different type a? te ted of the Cali 
fornia Works, Stoke-on-Trent, have just issued & ii 
the locomotives in stock or progress at their a x 
Under the title ‘‘ Tramways in Spain, Messrs. Rail- 
Kerr and Co., are issuing reprints of articles in the 








way World, describing work done hy the firm at Barcelona 
ro Madrid. 
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WATER-TUBE BOILER FOR MOTOR CARS. 


CONSTRUCTED BY MESSRS. 





We illustrate on this page a water-tube boiler which 
has been devised by Messrs. T. Toward and Co., of 
the St. Lawrence Iron Works, Burrell-road, Newcastle- 
on-Tyne, with a special view to use on motor cars. 
The general arrangement of the boiler is well shown 
in Fig. 1, whilst its construction will be easily under- 
stood from Figs. 2 and 3, which show it in front and 
side elevation. As there shown, the boiler consists 
essentially of two tube-plates, connected across by 
water tubes at their lower portion, and above by 
a single large tube, which acts as a steam drum. 
Flanged covers, or end doors, suitably stayed, form 
the water pockets, into which all the tubes open. 
The tubes, it will be seen, are inclined, so as to pro- 
mote circulation in a definite direction. By removing 
the end doors easy access is gained to the tubes for 
cleaning or repairs. The top and sides of the boiler 
are enclosed with a casing of light steel, which is in 
general lined with firebrick, though in cases in which 
the utmost degree of lightness is not aimed at, water 
spaces may be used here instead. This casing extends 
below the tube-plates and serves to form the furnace 
and support the grate. The boiler is a quick steamer, 
as is shown by the following particulars of a test made 
with the one we illustrate ove : 


P.M. 
Lighted - coke fire sis 1,18 
Water boiling from all cold 1.32 
ROTO SUOMI cee Gi) ass 1.36 
ms 1.38 
60 OC, 1.40 
100 ,, _ ¥ es 1.41 
150, ake bes Lie ar 1,42 
180 _,, safety valve lifted ... 1.414 

1.46 

2.46 


Trial began with strong blast in chi 
a ee 

In an hour’s test, made to determine the capacity 
of this boiler, water was evaporated at a pressure 
of 190 1b. per inch above the atmosphere, the amount 
being 615 lb., and the steam being perfectly dry. 
The makers state that even when worked with a 


forced draught equal to 4 in. of water the boiler does 
not prime. 





P INDUSTRIAL NOTES. 

EasteRTIDE is regarded as an excellent time for 
labour conferences and other gatherings, the reason 
being that in many cases industrial operations are sus- 
tag from Maunday Thursday until Wednesday in 

aster week, thus giving a longer time for travelling 
and sessional proceedings than other holidays. This 

ter has seen many such gatherings, the most im- 
* perhaps, in point of numbers being that at 

‘8, representing, from the labour standpoint, 
municipal and local bodies, and their work. It was 
non-official, the delegates being mostly elected repre- 
Sentatives on such bodies, but in no way the mouth- 
Piece of such. It was a gathering of the advanced 
—_ Whose position might be described as those who 
= to municipalise everything and to nationalise 
hema The water supply, gas, and electricity, 

ways, precautions as to health, cleanliness of the 
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streets, paving, &c., have for a reg, Fone been 
more or less recognised as duties to undertaken 
by municipal and other local bodies, but the ambition 
a the Leeds gathering was in the direction of —_— 
over the liquor traffic, and by many, the duties an 
responsibilities of pawnbrokers, and other matters. 
Then, as regards nationalisation, they would have the 
railways and the land, while many would include the 
mines. It cannot be denied that the tendency is to- 
wards municipalisation to a greater extent than it has 
ever hithists tous carried; the danger is in going too 
fast. The way in which the propaganda is now being 
carried on is open to the suspicion that votes are being 
sought by huge promises of benefits to be conferred, 
a kind of ‘wholasitie bribery, by means of higher wages, 
fewer hours, and better conditions ofemployment. It 
is but natural that the workers should be influenced by 
such considerations, but the public, they forming part 
of it, will have to pay. Already the rates amount, 
generally speaking, to one-fourth the rental, or 25 per 
cent., in many places much more; if another 25 per 
cent. be odin’, the cost of shelter will be increased. 
Newer work is constantly being given by statute to 
all local bodies, but to those who are in a hurry toadd 
more it might be well to urge—hasten slowly, lest the 
working machine should break down. The natural 
and inevitable increase of new work is large; an ab- 
normal increase will derange the whole system of Local 
Government. 





While one section of socialists was discussing what 
should be municipalised and nationalised, another 
section, meeting in the same town—Leeds—was en- 
gaged in the discussion of plans for increasing the 
number of Parliamentary representatives at the next 
General Election. The Independent Labour Party, 
with an income of about 400/. a year, has formulated 
a plan for contesting 25 seats—four in Scotland, 
four each in Lancashire and Yorkshire, three in 
the Midlands and Western Counties, two’ in the 
north-eastern districts, two in London and the 
south, and one in the Eastern Counties, leaving the 
other seats to be apportioned. The Scottish section 
wanted 30 seats instead of 25, but the Conference was 
content with the more modest proposal. The chairman 
expressed satisfaction with the progress of the move- 
ment, but proofs of such progress arescant. The Inde- 
pendent Labour Party have not been able to point to 
one reform initiated by themselves, not a single thing 
accomplished, only to promises for the future. The 
chairman also dwelt on the urgency of the great problem 
of the unemployed. The present difficulty seems rather 
to be how to find a sufficient number of competent work- 
men to do the work. In some of the great industries 
the complaint of the employers is that the men will 
not keep full time when there is pressure of work ; 
and = the question at the Conference was the un- 
employed. It is well that this matter should not be 
overlooked, but while there is plenty of work, the 
pressing question is how to induce men'to keep at 
work constantly and industriously, within the pre- 
scribed limits of working hours as fixed by the unions. 
The attempt to amalgamate the ‘‘two sections” of 
socialist bodies has failéd; indeed, the chances are 
that other groups will be formed, for with all their 
professions of brotherhood, the socialists are notorious 
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for their dissensions. However, the two b cess 8 at 
Leedsindicatethat larger powers are to be demanded for 
local bodies, and that there will be determined attempts 
to increase the number of labour representatives on all 
elected bodies, as well as in Parliament. So far so 
good ; what is wanted is that men of capacity, ability, 
and honour shall be elected, not for purely seltish 
reasons, but in order to do the great work imposed 
on the localities by the wisdom of the nation. 


The Shop Assistants’ Conference held at Bradford 
was more of an industrial conference than the two 
before referred to. Those were more political than 
industrial ; this was a meeting to ventilate grievances, 
and to suggest remedies. Sad, indeed, were some of 
the reports given at that conference. In the discussion 
on Sunday trading the hours in each of the seven days 
in the week for certain firms were given from official 
figures, from which it ap that the hours varied 
from 11 on one day—the short day—to 15; on Sunday 
the hours worked were 12. Altogether it was a week 
of 92 hours. It was proposed to take action either to 
abolish wholly, or strictly limit, Sunday work. Then 
complaints were made that overtime was not paid for, 
or in other words, the working day was elastic, no 
overtime being recognised as such tobe paid for. 
Fines were strongly condemned ; in one large draper 
establishment it was said that the fines in one mont 
amounted to 5/. 1s. 6d. It was explained that there 
was no infringement of the Truck Acts in this, but a 
Bill was before Parliament to abolish fines altogether. 
Then there was a protest against the endeavour in an 
Amendment to the Food and Drugs Bill, to make 
assistants responsible for infringements, as against all 
precedent. A further protest was carried against the 
‘* living ia” system so general in large establishments. 
Altogether the bitter cry of the shop assistants seems 
to have a foundation in fact; the conclusions gene- 
rally were moderate in the extreme. 





The Ironworkers’ Journal for April is, in some 
respects, a thumous record of the late secre- 
tary, Mr. Edward Trow. In it is given an account 
of the annual meeting of the North of England 
Conciliation and Arbitration Board, and his unani- 
mous re-election as one of the secretaries. Also an 
account of the meeting of the Midland Wages Board 
in which further negotiations had been opened with a 
view of amalgamating the sliding scales of the two 
Boards, Mr. Trow being one with whom the negotia- 
tions had been reopened. The question of amalgama- 
tion was revived by a letter from the Midland 
Wages Board, inviting the North of England Board 
to reconsider the subject. The reply sent was to the 
effect that the matter was receiving the careful con- 
sideration of the Board, but requesting that particu- 
lars be furnished of the number and names of firms 
represented on the Midland Board, the classes of iron 
made by each, and the total quantities of each class, 
&c. The tone is friendly aa bette sides, and, if ~~ 
sible, no doubt, some further arrangement will be 
made, especially as the mode of ascertainment is the 
same, or similar, with both bodies, while the men are 
members of one association in the North and in the 
Midlands. The further advance in wages of the Mid- 
land men is reported in the Journal, puddlers’ wages 
.o 8s, per ton, with 24 per cent. on tonnage of other 
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workers. The advance in wages of the men in con- 
nection with the North of England Board was re- 
ported in last week’s ‘‘Industrial Notes.” At the 
annual meeting of the latter body, the President, Mr. 
W. Whitwell, in his opening speech, referred to Mr. 
Trow as being the picture of health, and congratu- 
lated him thereon. Alas! his place was soon to be 
vacant. It was the thirtieth annual meeting which 
the president and the late secretary had attended, 
both being representatives on the first Board, estab- 
lished some thirty-one years ago, since which there 
has been industrial peace. The Midland Wages Board 
was established some twenty-four years ago, and this 
Board has just held its twenty-third annual meeting. 
Those bodies represent the best side of conciliation, a 
continuous record of peaceful progress, during which 
employers and employed have learned to regard each 
other with mutual esteem and friendship, because 
each side has won the confidence of the other by 
honourable conduct—the desire to do right on both 
sides. The mere fact that the two chief offices were 
held for so long a period proves this. 





The April report of the Ironfounders is most satis- 
factory as regards the state of trade; it shows a de- 
crease of 26 on donation benefit, but an increase of 33 
unemployed out of benefit. This ought to be a lesson 
to the members to keep up their contributions, so as 
to insure the full benefits as provided for in the rules. 
The returns as to the state of trade seem to indicate 
that very few need be out of work, except in cases of 
temporary suspensions owing to local or personal cir- 
cumstances, for out of 125 branches the reports show 
that in 83 trade was ‘‘ very good,” and in 33 “‘ good,” 
‘‘not so good” or ‘‘moderate” in four, and ‘‘declining” 
in one. Singularly enough, in that one branch, Dublin, 
only two were on full donation, while four were out 
of work and, at the same time, out of benefit. In the 
other case of ‘‘not so good” at York, only one 
member was on the funds. In last month’s report 
one branch, with 53 members, stated that the members 
were on short time; this is no longer the case. Out 
of the 125 branches, with 17,432 members, in 124, 
with 17,345, the state of trade was “very good,” 
** good,” or ‘*moderate,” which is a veeaalle return. 
The total number on donation benefit was 265; on 
sick benefit, 582 ; on superannuation benefit, 829; on 
dispute benefit, 15 ; unemployed, but out of benefit, 81 ; 
total, 1772 on the funds, a decrease of 25 as compared 
with last month. The weekly cost of all benefits was 
563/. 13s. 4d., or 77d. per member per week. The 
total cash balance was 73,174/. 1s. 5d., showing an 
increase of 1357/. 12s. 8d.; this makes a saving of 
close upon 10,000/. in the course of the year. The 
advance of wages movement goes on; at Heyweod 
and Huddersfield the members have obtained 2s. per 
week advance; at Chatham, ls. per week, with a 
further Is. in six months from date of arrangement. 
At Todmorden notices have been sent to employers 
for an advance of 2s. per week. As a rule, » eed 
advances have been obtained without any eessation of 
work, but not at all times; in any case the number 
on dispute has been inconsiderable all through the 
advance in wages movement during the last two years. 
There is an obvious intention of permanently investing 
a further sum as a surplus fund to meet emergencies, 
for the treasurers of branches are requested to state 
the amount of balance in the bank in which the de- 
posits are made, together with the interest paid there- 
on. The branches are about to vote on the subject of 
federation ; some of them complain of undue haste in 
this respect. 





The April report of the Associated Iron Moulders is 
full of encouragement as regards the state of trade 
and employment in this branch of industry; it is, 
indeed, described as being at high-water mark by 
reason of the great Teen for moulders through the 
exceedingly active condition of shipbuilding and 
engineering. The total number returned as being 
idle and on benefit was only 128, and probably most 
of these were only temporarily suspended by some 
passing circumstance in the trade. The progress of 
the society numerically and financially is reported 
upon, the saving in the past month brought up the 
worth of the society to 7/. 10s. per member, which is 
a higher value than most unions can show. The 
increase of funds has lec to a proposal for the further 
investment of 10,000/. in some permanent security. 
It is pointed out that the union has 32,000/. on 
deposit account, only bearing interest at 14 per cent., 
while the investment in the Co-operative Bakery 
yields 34 per cent. This practice of permanent in- 
vestment will help to steady the trade union move- 
ment and give security to sick and superannuated 
members. The recent wages movement in this branch 
of trade has been very successful in most places, the 
last reported being Dunfermline, where the men 
obtained a farthing per hour advance, and 24 per 
cent. on piece rates, while at Dundee, Kilmarnock, 
and Kirkcaldy negotiations were still pending. This 


movement had led to the formation of a joint com- 
mittee of five on each side, with the secretary of each 


body to consider the question of ‘‘ keeping time,” the 
loss of time by the men being greatly complained of 
by the employers. This has led to a suggestion in 
the report that the employers and employed in the 
iron-moulding industry should try to establish a 
Conciliation Soard of a permanent character to deal 
with all matters of dispute. In making this sugges- 
tion, the report states that all recent negotiations 
have been of the most friendly character. The pro- 
posal is worthy of attention by the employers. ‘Lhe 
members have decided by a large majority to be 
represented at the Scottish Annual Trade Union Con- 
gress, which has grown out of the Annual Congress 
held during the last thirty years. The aggregate 
benefits paid by the union are set forth in the report 
as 519,751/.; of this 366,145/. was expended on idle 
benefit, 64,8417. on funeral benefit, 80,000/. on 
superannuation benefit, 3000/. on accident benefit, 
and 5500/. in grants and loans to members. 





The monthly report of the National Union of Boot 
and Shoe Operatives is more than ordinarily inte- 
resting by reason of the London dispute, and the 
eneral secretary’s report of his visit to the United 
States. As regards the state of trade, the reports 
from all centres indicate that it is most satisfactory ; 
it says that ‘‘ in all probability we shall have the best 
season we have experienced for years.” It might be 
checked by the rise in the price of leather, but an 
advance in raw material is said to be justified by the 
bad time that the tanners have had for years. It 
anticipates that the expectant prosperity will not be 
endangered by huge disputes, because of the agree- 
ment existing in this respect with the employers, 
unless the London members wreck the Conciliation 
Board. The report urges organisation, and a further 
extension of the society, and some branches have 
readily taken up the work. As regards the dispute 
at Hackney, the report expresses ‘‘ very much regret.” 
The causes which Ted to the dispute are stated, and 
are attributed to the action of the firm; but in a 
way which does not imply bad faith, only untoward 
circumstances. But the men held a meeting and acted 
precipitately, the executive of the union having no 
real power, because the Metropolitan branch had 
refused to send delegates to the Conciliation Board. 
The president of the union endeavoured to persuade 
the men to appoint a representative to the Board, so 
as to give the union power to deal with the matter in 
dispute, but he could not prevail. The Council have 
now taken the only action possible—they have, by 
resolution, called upon the London section of the union 
to appoint representatives to the Board in accordance 
with Rule 15, failing which the members are no longer 
to be recognised as members of the union. This action 
is honourable on the part of the union, and shows that 
the executive do not believe in the doctrine—our mem- 
bers, right or wrong. The whole matter will come before 
Lord James of Hereford, who will have to decide as 
to the forfeiture of a large sum by the union “for 
this illegal act on the part of the workmen employed 
by this firm.” It will be exasperating if the Metro- 
politan branch disregard the attitude of the Council, 
and the union will suffer; but the union has, as a 
body, done the honourable thing in putting its foot 
down. 





The position of the engineering trades throughout 
Lancashire is unchanged in so far as its general 
activity is concerned. It is said that there is not 
quite the same pressure of work offering, but the 
orders coming in, are in most cases, more than sufticient 
to replace those running out, so that the alleged 
absence of pressure only means that contracts are 
withheld, or not taken, because of inability to com- 
plete within the time required by customers. Loco- 
motive and stationary engine-builders, machine-tool 
makers, hydraulic and electrical engineers, boiler- 
makers, ironfounders and smiths, are especially busy, 
most of the firms having enough work on hand, or in 
prospect, to carry them well over the remainder of 
this year. The position, therefore, is remarkably 
good, and the prospects most encouraging. The iron 
trade has also remained firm in tone, in spite of the 
downward move in warrants ; indeed, inquiries have 
been coming forward more freely, and prices gene- 
rally have had an upward tendency. Pig iron is in 
demand, and local makers have advanced their 
list rates for foundry qualities ls. 6d. per ton. 

The joint conference of representatives of the Engi- 
neering Federation of Employers, and of the men’s 
societies concerned, Amalgamated Society of Engi- 
neers, Steam-Engine Makers, and United Machine 
Workers met in London last week, and after two days’ 
consultation, separately and jointly, arrived at a com- 
promise on the wages question affecting Mid-Lancashire 
and Halifax, the decision arrived at being withheld 
from publication until it is submitted to the parties 
affected respectively. It is not expected that the 
men will repudiate the terms upon. These 
negotiations and mutual concessions make for peace. 





The long and disastrous dispute in 1897-8 has, there- 








fore, not been wholly destructive, but may yet be the 
means of insuring a more sensible plan of dealing 
with labour questions than strikes rll lock-outs, and 
thus insure order, , and progress in the vast 
group of industries embraced within the term—engi- 
neering. 





In the Wolverhampton district the furnaces, mills, 
and forges were idle through the Easter holidays, but 
they were again in full swing ere the close of the week 
for manufacturers, being much in arrear with accuniu. 
lated orders, were anxious to renew deliveries at the 
earliest moment. In consequence of the advance in 
wages of the iron and steel workers, buyers were very 
desirous of renewing expiring contracts on the then 
current terms, but the nearness of the quarterly 
meetings caused the producers of crude and rolled 
iron to hold back; they are unwilling to do more than 
supply immediate wants, as it is fully expected that 
there will be an advance in prices. Inquiries have 
been numerous for all kinds of constructive material 
for dockyard, shipbuilding, railway, and other pur. 
poses, and heavy orders have been waiting to be 
given out both on home and foreign account. Current 
sales of pig iron have been only in limited lots, at the 
highest rates, and the prices of finished iron have 
been fully maintained. The steel trade continues 
busy, with prices firm all round. 





In the Birmingham district work was suspended 
during all the earlier portion of Easter week. All 
branches of the iron ine were firm in tone, with an 
expectation of a further advance at the quarterl 
meetings. Some of the leading firms had, indeed, ad- 
vanced the prices of middle-class iron to merchants to 
the extent of 5s. per ton, in anticipation. Steel sheets 
were also advanced, being 5s. per ton dearer than two 
months ago, or about 10s. advance in the quarter. 
Pig iron is in great demand, makers not being able to 
guarantee supplies for weeks tocome. The engineer- 
ing and allied trades continue to be well employed in 
nearly all sections. The cycle trade also is much 
better, with very encouraging De ge The other 
iron, steel, and metal-using industries are generally 
fairly well employed, with few exceptions. 





The Plasterers’ dispute was not settled at the Con- 
ference held last week in London, though hopes were 
entertained that it would be. There had been a Con- 
ference of representatives of the building trades held 
in Birmingham earlier in the week, at which all 
branches, except the masons, were represented, to the 
number of 400,000 men. A hope was there expressed 
that reason would be brought to bear, resulting in 
a settlement. The proceedings were private, but it 
does not appear that there was complete accord as 
regards the attitude of the Plasterers. The Conference 
of representatives of the employers and Plasterers was 
abortive, mainly on the question of forcing foremen and 
superintendents into the union. The men’s delegates 
would not pledge themselves to the condition of work- 
ing with or under non-union men. They are raising a 
great and an embarrassing question. The position is 
this—-a workman has a legal right to join or abstain 
from joining a union. The men have a legal right to 
refuse to work with non-union men. But the employers 
have an equal right to refuse to employ union men. 
The question all better not be raised, for it is full 
of complexity and difficulty, and will lead to disaster. 
Then the men refuse to give a money guarantee. 
But the Boot and Shoemakers have given such 
guarantee, and it has worked well. Labour leaders 
ought to know that they cannot expect all their own 
way—they are but one of the parties to the transac- 
tion. 





The wages committee of the Northumberland Coal- 
owners and the Miners’ Union met on Saturday last 
at Newcastle, when it was reported that the selling 
price of coal had gone down 24 per cent.; which 
meant 5 per cent. in wages. However, as trade was 
good it was agreed to leave the wages unchan ed at 
present. The mere fact that the sliding scale in- 
volved a reduction will make the men feel uneasy. 





Tue Suez Canat.—Thetransit revenue of the Suez Canal 
Company to the close of February this year amounted to 
574,443/. The corresponding collection in the correspond: 
ing period of 1898 was 549,976/., and in the corresponding 
period of 1897, 465, 9797. 


Yoxouama Water Works.—The Jiji Shimpo. of 
March 7 states that the contract for the cast-iron pipe 
has been awarded to Messrs. Favre, Brandt, and Co., o 





Yokohama, for a Belgian firm of pipefounders. The 
amount of the contract is 1,006,441 yen, or, say, page 


rton. This price is delivered at the water works, 
ae miles inland from Yokohama, and includes 10 per 
cent. Customs’ duty, &c. The water works are allowing 
the contractors to supply a much thinner pipe than = 
originally specified by the engineer of the water —— 
The 22-in. pipe was specified $4 in. and to stand 150 } 
water pressure; the contractors are to supply this pipe 





# in. thick, and to stand 225 Ib. pressure. 
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4 GRAPHICAL TREATMENT OF THE 
“PROBLEM OF THE ROUGH INCLINED 
PLANE. 
By G. A. BuRLS, Wh. Sc., Assoc. M. Inst. C.E., 
Central Technical College. 


1. Let 0, Fig. 1, be a particle of weight W resting | O T 


upon the plane A B inclined @ to the horizontal. If @ 
be less than ¢, the limiting angle of friction between 
particle and plane, O will remain at rest upon the 
ce. 

—. 0 draw ON normal to the plane A B, and 
make NOT =@=NO8S. at 

Let P be such a force, acting on O, and inclined a to 
AB, that O is upon the point of moving up the plane; 
then the reaction R of plane on particle is directed 
along OS (Fig. 1). The Ly apy is in equilibrium 
under the action of P W and R as shown ; whence, by 
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triangle of forces, we infer that : 


Ee | 
P_sinROW _ *2 (18- (0+ 9} = sin (6 + 9) 
cos (4 — @)* 





W snROP gin { 90- (a- %) } 
Hence, when the particle is about to move up the 
plane 
P cos (a — @) = W sin (6 + 9). « (2) 

2. Next let P be of such magnitude, and so act that 
motion of the —— down the plane is imminent. 
Then R is now directed along O T, and (Fig. 1’) 

' P smnROW, 


W>sin ROP’ 





but 
RO W = 180 + (6-4); 
and 
ROP =a (90 - 9) = — {90 — (a + ¢)}- 
Thus 
P = — sin (6 — 9) _ sin (0 — 9) 
W = -cos(a+@) cos(a+ 9) 


ra when the particle is about to move down the 
plane 
Pcos(a+)=Wesin(@-) . . (2) 
3. Combining equations (1) and (2) into one state- 
ment, the solution of the general problem of the rough 
inclined plane is contained in the equation 
Pcos(a =o) = Wsin(o@+%) . . (3) 
ae Pn lower sign being taken according as 
: he ; i 
seceteg particle -up and down the plane, is 
4. Now for the same pl i y 
Pie i ‘ plane and particle the onl 
a in equation (3) are P and a; but, thus 7 
“ ed, equation (3) is recognised as the polar equa- 
oni to a straight line; P and a are the polar co- 
C cinates ; O the pole; O A the initial line; W sin 
ag length of the perpendicular from O to the 
waigat line ; and + @ the inclination of this perpen- 








dicular to 0 A. 


5. The same result is also obtained more -simply 
thus (see Fig. 2): 
Through O draw a vertical line; to any convenient 
scale mark off on this line a length O D to repre- 
sent W. Through D draw two indefinite straight 
lines D E and DF parallel respectively to OS and 


Then D E and DF are the straight lines which form 
the locus of equation (3). 
For, take any point in, say, DE; as P; join OP; 
denote A OP by a; then we have 
2. ODP = (6+¢); 
Zz. DOP = 90 - (a + 6); and.*. 
Z. OPD = 90 + (a— >). 
Now, as in any triangle the sides are as the sines of 
the opposite angles, we have in the triangle O P D 
OP _sinODP _ sin(@+)_ P by eq. (3). 





OD snOPD cos(a—%) W 
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But 
OD=W;... OP =P. 
That is, O P measures the force acting in that direc- 
tion which will cause O to be on the eae of moving 
up the plane; O P being measured by the scale on 
which O D measures W. 
6. There are three cases deserving of notice : 


1. When @ is less than 9. 
2. When @ is equal to 9. 
3. When @ is greater than ¢. 
Case 1.—0 < (Fig. 2). . : 
Through O let there be drawn any straight line 
P’ OP, terminated by DE and DF. Then O P’ mea- 
sures the force in that direction, which will cause 
motion of the particle down the plane to be imminent; 





while O P measures the force that will cause motion 
up the plane to be imminent. 

Hence if the force acting at O in any direction, as 
P’ O P, have any magnitude intermediate between 
O P’ towards the left, and O P towards the right, then 
the equilibrium of the particle will be undisturbed. 

Case 2.—6@ = 9» (Fig. 3). 

In this case the particle can just remain at rest upon 
the surface, and this is indicated in the graphical con- 
struction by the line D F, coinciding with the vertical 
O 


Dz. 

From O draw any line OP, terminated by DE; 
then O P measures the force in that direction, which 
will cause motion of O up the plane to be imminent. 
Hence the equilibrium of 6 is undisturbed if the force 
in that direction be varied from zero to O P inclusive. 

Case III.—@> ¢. (Fig. 4). 

The particle cannot now, unaided, remain at rest 
upon the plane ; and this is indicated by the line D F 
falling to the right of O D. “pe draw any line from 
O as O P! P, terminated by D F and D E. 

Then O P' is the least force, in that direction, that 
will enable O to remain at rest on the plane; while 
O P is the force, in the same direction, that will cause 
motion of O up the plane to be about to occur. So 
that if the force vary from O P' to O P inclusive, the 
equilibrium of O is unaffected. 

7. Now the least force that will cause motion up or 
down the plane, to be imminent, is measured by the 
shortest straight line that can be drawn from O to 
D Eand DF respectively ; that is, 7 the perpen- 
diculars dropped from O on D E and D F. 

From Figs. 2, 3, and 4, it is apparent that the mag- 
nitude of these perpendiculars is expressed by W sin 


(8 +), and that they are inclined ¢ to the lines O A. 


and O B; hence the well-known result, that the best 
‘angle of traction” on an inclined plane is the angle 
of friction. 

8. Again, the horizontal force on O just necessary 
to cause imminent motion is easily seen from Figs. 2 to 
4 to be W tan (0+), according as motion up or 
down is about to occur. 

9. And lastly, the force on O acting along the in- 
clined plane, for imminent motion up is ON; and 
down is O N'; but 4. OND = 90-9 =0 N'D, 


hence 
ON _ sinODN _ sin (0 +9) 
OD sinOND coop 
Thus 


ON = W sin (6+) 
Cos @ 

Similarly, we have : 

ON! = Wsin (0 — 9%) 

Cos p 
It ~~ also be observed that I) N and DN? are 

equal. It will be seen that this graphical solution 
enables a comprehensive grasp of the general problem 
to be readily attained. 





CALCULATING CROSS-CURVES OF 
STABILITY. 


On the Advantages of Using Tchebycheff’s Rule in Associa- 
tion with the Integrator to Obtain Cross-Curves of Sta- 


bility.* 
By Mr. C. F. Munpay, Member. 


In a paper by M. Kriloff, published in the ‘‘ Bulletin 
de l’Association Technique Maritime,” No. 4, 1893, he 
described a new method of performing ship calculations 
based on a quadrature rule Be Tchebycheff ; in the 
Transactions for 1896 and 1898 Captain Kriloff also ex- 
plained and applied the method, which, besides being of 
theoretical interest, eppeered to offer so many advan- 
tages over Simpson’s rule that I obtained the consent of 
Sir W. H. White to embody it in the course of study at 
the Royal Naval College, Greenwich. It was at 
first by the students to find simply the displacement and 
centre of buoyancy of a ship, but afterwards the ordinary 
metacentric calculations were also obtained by it. The 
method is be a rg A than that of Simpson, 
and we found that, as M. Kriloff stated, it gave with 
nine ordinates over the length and five water lines, results 
practically identical with those obtained by Simpson’s 
rule, with twenty-one ordinates and seven water lines. 
As the sections by this Russian rule are not equidistant, 
it is probable that its adoption for general use in lieu of 
Simpson’s would be hampered by considerations of laying- 
off difficulties and of the calculating staff being so accus- 
tomed to the ordinary method. In one important calcula- 
tion, however, viz., that for obtaining cross curves of 
stability, the sim licity and saving of time effected b: 
using Tchebycheff’s rule appeared so marked that I hoped 
it might be worth calling the attention of the Institution 
to the matter. 

It will be well in the first place to briefly repeat M. 


* Paper read before the Institution of Naval Archi- 
tects. The preparation of this paper was begun in De- 
cember last, but after its completion it was brought to 
my notice that Professor Biles read on mber 20, 
at the Institution of Engineers and Shipbuilders in Scot- 
land, a paper covering very similar und, Under 
these circumstances it seemed doubtful whether any 
useful pur: could be served by publishing my notes, 
but this has been done on consideration that further 
circulation of the points raised could at least do no harm, 
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Kriloff’s explanation of the rule for the benefit of members 
who have not had an opportunity of reading the original 
. The assumption on which the 
rule is based is the same as Simpson’s, viz., that the ship 
curve is a portion of a parabola; but, instead of treating 
equidistant ordinates by certain multipliers, M. Tcheby- 
cheff selects the positions of the ordinates so that the 
simple summation of them determines the area. The 
mathematical investigation for obtaining the positions is 
“ene. which also contains the 

is schedule gives the fractions 
of the half-length of base; from middle of base, at which 
and the area is the 
arithmetic mean of the ordinates multiplied by the length 
of base; all that is necessary for the use of the rule in any 
For example, to 
find the area of a semicircle of 10 ft. radius, using five 
ordinates, the absciase by schedule are (See Fig. 1.) 


paper above mention 


briefly outlined in the 
Schedule of Abscissz. 


the ordinates must be measured ; 
office is simply a copy of the schedule. 


3.75 ft. and 8.33 ft., and the area is given by 
5.5 


_ 
oS 
rmwow 


S 


« 





39.6 + 5x 20 = 158.4 square feet. 


The true area is, of course, 157.1 square feet, and it is 
to be observed that Simpson’s rule with seven ordinates 
(including the zero end ones) gives 152.6 square feet, a 


less accurate result. 


As another simple example, consider the area of a 
curve of sines from 0 ~ to 90 deg. with five ordinates 
he positions of these are found 

by schedule to be as marked in Fig. 2, and the correspond- 


by Tchebycheff’s rule. 


ing values of the ordinates are : 





1. 1311 
2. .4718 
3. .7071 
4. .8817 
5, .9914 
3.1831 +5 x 90 = 57.2958, an exact result. 


Simpson’s rule with five ordinates gives 57.3045. 


Passing on to ship curves, three sections of a typical 
n selected, viz., a midship section ae 
e 
areas of these from water line to keel were calculated with 
five Tchebycheff’s ordinates and with seven Simpson 
ordinates ; owing, of course, to the flatness of the lower 

rt of the midship section, neither rule yielded abso- 
utely accurate results for that section, but the calcula- 


warship have 
one at about a quarter of the length from each end. 


tions gave for the half-areas in square feet : 


Midship 


ae Fore After 
Section. Section. Section. 
Result by Simp3on’s Rule. . 280.5 417.1 949.9 
»  Tchebycheff’s rule 280.5 417.5 970.2 


The true area in the latter case was found to be 963 
— feet, showing the greater accuracy of the Russian 
rule. 

The last example is the displacement calculation for a 
vessel 395 ft. long, 68 ft. broad, and 26 ft. draught, from 
water line to 2 ft. above keel, with nine sections and five 
water lines : 


| | Water 





Water < > 9 2 | | 3 

cess. éa.| 3a. 2a.| La, 0. a 2. 3. | 4. =. 
2 4.7/ 19.6; 22.7; 32.7 | 34.0 33.9 29.0 27.0) 13.6, 217.2 
1 4.6/18.4/ 21.4) 32.2 | 33.8/ 33.6) 27.0 | 24.2) 7.4) 202.5 
0 4.0 16.6,19.6) 31.1) 33.0) 32.7) 23.3 19.9} 31 183.3 
1A 8.3 13.816.5, 238) 311 30.6) 17.5 13.5) 1.3) 156.4 
2a 1.6 7.9,10.1) 22.5) 25.7) 24.1 8.2 5.7) 0.8) 106.3 


Areas of + i + + + + + 
Sections 18.1 76.¢ 90.3 147.3 | 157.6 154.9 , 105.2 


‘ei ae 
x 2 = 10.427 tons. 


i 
00.3) 26.2) 8€6.2 
866.2 x 395 x 24 
9x 5 x 3 

The displacement calculated by Simpson’s rule with 21 
ordinates and seven water lines gave 10,445 tons. The 
simplicity of this displacement Table is obvious, and, as 
the work involves simple addition only, mistakes are less 
likely to occur. 


Displacement = 











G Z at 60 deg. for No. 1 water line. Vessel 480 ft. long. Scale 
of body 4 in. = 1 ft. Machine constants 1000 = 20 square 
inches = 40 square inches. 

| gig §% e § g. 
Er] a | s3.j/85 | |sé 
£ 3 8S ¢ Ses 88 55/58 
z $3 © 3 B22 68 &/ 7 Bs 
Zz < A iaia is Alala 
Initial | 6,055 me ks as de ee 
land2l | 6,355 , 300; 3 150 | 2711 62| }| 31 

2, 7, 11, 15, 20} 12,117 | 5762 | 2 | 11,624 | 2858 147; 2 | 294 

5, 9,18,17 | 18,042 5925) 4 | 23,700 | 3085 177 4 | 708 

3 and 19 19,385 1843 $: 2,015 : 804l; 6/ 2? 9 
Displacement = 37,389 GZ = 1042 

x .829 = 12,301 tons + 87,389 x 

12 = .33 ft 


It is, however, as above stated, in wt the rule with 
the integrator for cross-curves of stability that its 
advantages are most marked, and are, I think, such as 
would justify its general adoption for this purpose. The 


rocess commonly used in the Admiralty Office hitherto 
ae been to place a body tracing of eleven or thirteen 
sections on * a integrator turntable, to trace round all 
immersed sections* multiplied by the same Simpson’s 
multiplier, read the machine, and sum up as in the 
p ing specimen Table, which represents an actual 
calculation. This process is usually carried out for four 
draughts at each of six angles, viz , 0 deg. to 90 deg. by 
15 deg. intervals. : 

It will be seen from this Table that the area and 
moment wheels have each to be read five times, and 
that eight subtractions and multiplications have to be 
performed ; although the work is of a simple character, 
yet the time necessary to perform it for ail the spots is 
considerable. 

Now if instead, we use a body plan with seven or 
nine sections on Tchebycheff’s plan, the accuracy is at 
least equal to that of the above. The body plan is at 
once obtained from the ordinary half-breadth plan of the 
vessel, and not only are there fewer sections to trace with 
the machine, but the latter itself performs the necessary 
summations. For example, the nine-section body plan 
for the vessel above considered consists of the midship 
section and sections at the following distances each way 
from it, viz. : 


.1679 x 240 ft. = 40.3 ft. 
.5288 x 240 ,, = 126.9,, 
6010 x 240 ,, = 144.2,, 


.9116 x 240 ,, = 2188,, 


This body being constructed on a scale of § in. = 1 ft. 
as before, it will be seen that 


eS a 



































10-0 
93 
93 
55 
e-8-78----He--- 8-38 ~~~ =a 
Fig.2. 
yy y% 
@s6s) I 
: 20 _ 36 4480 «#21 
Displacement = joo * 1* 9 *3 x 


Area Reading = 1.097 x Area Reading. 
GZ = 12 x Moment Reading 


Area Reading — 

and the work of calculation for the same cross-curve 
spot is Initial 

: (Initial ... 
Area readings \ Final 


14,198 
25,397 


Displacement = 11,199 x 1.097 = 12,285 tons. 
{Initial ... 5215 
( Final 5516 
GZ= 301x_!2_ = 30 ft. 
11,199 
It therefore appears that four readings are required 
instead of ten, two subtractions instead of eight, whilst 
the multiplication referred to above is altogether avoided. 
The saving of time and the less risk of error will be 


Moment readings 


students at the Royal Naval College obtained and con- 
structed a complete set of cross-curves for four draughts 
and six angles easily in ten hours, including three hours 
occupied in preparing, reducing, and setting the body 
oon Their entire calculation for one angle was arranged 
thus: 





Number | Read- Displace- Read- | 





: hy Differ- 4 : | Differ- 
of Wa’er ing of ment in ing of | GZ. 
Line. | Area. | °° Tons. Moment! one. 
Initial | 1,105 |. ie 5136 | 
A.W.L. | 14,198 | 12,693 13,924 5215 79 07 
1W.L. | 25,397 | 11,199 12,285 5516 301 82 
2W.L. | 35,126 | 9,729 10,673 6373 857 1.06 
3.W.L. | 43,301 | 8,175 8,968 7261 1.30 


| 888 
' i 


In conclusion, it must be said, that if this paper is 
found of any value by members of the Institution their 





* Some calculators prefer to trace the wedges, obtaining 


evident without actual figures, but I may add that the|P 


thanks will be due to Captain Kriloff. I can claim no 
more than to have shown how his methods may be 
adopted with peculiar advantage in certain ship calcu. 
lations, 
APPENDIX. 

With the usual assumption for quadrature, the ship 

curve is considered as a portion of the parabola, viz, ; 
YHA ta Lt ag ert... tanz", 

Let 2 / = length of base, and select the origin at middle 
of length (see Fig. 3). 

Then 


+1 
Ares of curve = [ yde« 
| 
da-1 \ 

twine” | (1) 
PA if nis odd 
3 ee 
dD {nv 


+ dn 
mie +1 | (2) 
if n is even 
Let this area = C x Sumof n ordinates; and, first, let 
n be odd. Then symmetry requires 
x = 0, e-1 = —X, r-2=—Xe, Ke, ; 


2 
i alee + ay 


hence 
C x Sum of n ordinates = C{ + (yy, ty-1) + 


(ya ty—2) +... + (ye ty nt) 
2 sr 


=20{ "10 + ay (art tt... +02) BO 


an—1 (a + x"! + eee Ht tn—18-! yj . (3) 
9 


Equating coefficients of 
do, dg» » » An—1in (L) and (3) 
we get 
c=2! 
n 
and 
x? + Xo? +. « + &n-1" =n 
nls 
4 +at +. .+% 1! = 10 
nl _ nel 


oni as nu 
2°) 4a) +. ota-1 = 


9 

2 2n 
Hence area required = arithmetic mean of ordinates 
multiplied by length of , the necessary positions of 
the ordinates being given by the solution of these equa- 
tions. Thus, if n = 3, we have simply 7,2 i. , OF X= 


7071 J, and similarly for other values of n. Similarly, if 
n is even, we get rt equations and results. 
The whole may be shown in the following schedule : 





Number of | positions of Ordinates from Middle of Base in 





— Fraction of Half-Length of Base. 
2 5778 
3 0, .7071 
4 11876, | .7947 
5 0, .3745, | .8325 
6 2668, 4225, .866£ 
7 0, 8239, .5297. .8839 
9 0, .1679,.  .5288  .6010 .9116 








Warer Suppty or Monte Viveo.—The revenue of the 
Monte Video Water Works Company, Limited, last year 
was 76,693/., showing a decrease of 627/., as compared 
with 1897. The falling-off of the revenue derived from the 
sale of water was more than met by a reduction in the 
working expenses, and the net income for 1898 was 
48,0102., as compared with 47,3647. The dividend for 
1898 has been fixed at 5 per cent. per annum, a reliquat 
of 4955/. being carried to the credit of the current year. 


Our Rattway Iron Exports.—This branch of our 
export trade is not moving on satisfactorily, shipments 
in March having only amounted to 33,711 tons, as com- 
ared with 56,967 tons in “March, 1898, and 78,681 tons 
in March 1897. The demand for British railway iron 10 
India experienced a sharp contraction in March, the 
shipments to that quarter last month having been only 
13,104 tons, as compared with 21,391 tons and 32,836 
tons in March, 1898, and March, 1897, respectively. = 
aggregate exports of railway iron in the three —— 
collen March 31 this year were 124,889 tons, as compare’ Ys 
with 186,204 tons in the first quarter of 1898, and 209,17 ; 
tons in the first quarter of 1897. British India figured 
in these totals for 55,529 tons, 63,865 tons, and 1s 
tons respectively ; Egypt, for 17,454 tons, 18,908 on, = 

12,941 tons respectively ; Sweden and Norway, for AT 
tons, 881 tons, and 21 tons respectively ; Japan, for fo 

tons, 4243 tons, and 15,938 tons respectively ; Brazil, for 
5886 tons, 9696 tons, and 6810 tons respectively ; —_ 
tina, for 587 tons, 22,272 tons, and 8654 tons respective 8 
British South Africa, for 5162 tons, 22,370 tons, and 7 
tons respectively ; and Australasia, for 9663 tons, | ; 
tons, and 22,704 tons respectively. These rhea 8 
hibit what must be termed, upon the whole, viclent hi : 
tuations ; and, speaking generally, our railway-iron ship- 











G Z from a formula analogous to Attwood’s. 





ments leave a good deal to be desired. 
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— 
“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtep BY W. LLOYD WISE. 
SELECT TRACTS OF RECENT PUBLISHED SPECIFICATIONS 
whee UNDER THE ACIS 1883-1888. 
number of views given in the Specification Drawings is stated 


= where none are mentioned, the Specification is 


in each me a 
not illustrated. 

where qooontions are communicated from abroad, the Names, c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O Sale 

ranch, 25, douihguaten Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 

ive notice at the Patent = of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


4548. W. Sutcliffe, Sowerby Bridge, Yorks. Dust 
Separator. [5 Figs.) February 23, 1898.—This invention has 
for its object improvements in apparatus for separating dust from 
hay, &c. The materials are passed with a blast or in-draught of 
air tangentially into a circular chamber round which they 
rotate, the air and dust passing out through a hole in the centre, 
while the fibrous materials drop into a hopper at the bottom. In 
order still further to cleanse the material the hopper is arranged 
in two parts (the upper sliding into the lower), and one or other 
of them is adjusted so that there shall be a greater or less aper- 
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4548 


ture for the admission of air between them. The air rushing 
between the two blows out any further dust which may be pass- 
ing with the material round the 7 of the cone pyramid 
or cylinder. To prevent fibrous material passing out with the 
dusty air, a grid is placed over the central hole out of which the 
dusty air passes, A fan may be placed above this hole to draw 
out the air and dust, or it can be placed so as to drive in air, 
which then enters the chamber tangentially. In the drawing 
an exhaust fan is shown, and also a rotating brush for cleaning 
the grid, both of these being situated at the upper portion of the 
apparatus. (Accepted March 15, 1899.) 


ELECTRICAL APPARATUS. 


25,300. M. Kandler and M. Wehner, Leipzig, 
Germany. Carbide Furnace. [4 Figs.] November 30, 
1898.—This invention relates to apparatus for the continuous 

roduction of metallic carburets by means of the voltaic arc. 

he apparatus consists of several electric furnaces arranged round 
a central chimney. These furnaces have an annular trough 
passing through them, the speed of rotation of which is regulated 
in any suitable manner. This trough runs on wheels whose axles 
are sealed in the walls of the furnace, and its bottom is covered 








With a lining of carbon which serves to receive the liquid carburet 
which is afterwards removed when the trough between the 
furnaces, The rotating trough forms one electrode of the furnace 
and the lime and carbon are fed thereto ——e the hoppers, and 
i then carried beneath the other electrode, where combining they 
iquify and flow into the bottom of the trough out of the flame of 
the are, The carbon and lime are fed through separate hoppers 
bd it is desired that the carbon shall be the more highly heated, 

@ lime being rendered sufficiently hot by conduction. (Ac- 
cepted March 15, 1899.) 


GUNS AND EXPLOSIVES. 


7380. A. T. Dawson and T. Thackera: 
. : ° y, London. 
Ammunition Hoists, [3 rigs.) March 26, 1898.—This in- 
h n . relates to the construction and arrangement of a duplex 
a or raising ammunition from a store under the protective 
Po, ~ the turret in which a gun or pair of guns is mounted. 
to r this purpose, within an armour-protected shaft there are 
- ~ we two vertical tracks along which two trucks are ca 
Seoeen to run up and down, the one ascending while the other 
the ~~ 2 From the bottom and nearly to the top of the shaft 
partition S are separated by a central partition, but above the 
save +. they converge so that each truck, as it completes its 
nt, is guided into a position on the axis of rotation of the 
© truck consists of frames provided with rollers which 





run upon the tracks and on the frames there are mounted upright , 
cylinders, each holding a charge of ammunition, which is pre- | 
sented in the centre of the turret between the guns. When there 
is only one gun the ammunition cylinder is attached to the truck 
by a spherical or universal joint, and at the top of the lift it 
enters acurved tube which is attached to the gun-carriage, and 
revolves about a vertical axis together with the turret, always 
presenting its mouth in a convenient position at the side of the 
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carriage to give access to the ammunition holder therein. At the 
top of the partition in the lift shaft, where the two tracks begin 
to converge, there is hinged a flap which can be swung to the one 
side or the other by either truck as it ascends. The tracks, instead 
of being separate at the bottom of the lift shaft, may converge 
into one, and in that case the lower end of the partition has 
hin to it a flap corresponding with that at its upper end. 
(Accepted March 15, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6938. J.Garner Tyldesley, Manchester. Cooling 
Cylinders of Explosion Motors. [2 Figs.) March 22, 
1898.—This invention relates to the construction of a cylinder 
cooler for gas, oil, or other similar engines or motors, such as 
are used for propelling motor cars and for other pu 8, 
the principal object of the invention being to dispense with the 
necessity for carrying a large supply of cold water for the pur- 





pose of keeping the cylinder cool, as usually practised. The 
cylinder of the engine, which may be provided with gills, is sur- 
rounded by a metal casing open upon one side and communicating 
with or constricted to form an ejector orifice upon its other side, 
the exhaust from the engine being used to force air through the 
said orifice, which air has first been drawn between the gills of 
the eed and has served to cool the same. (Accepted March 
15, 1899. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
26,374. W. Baisch, Rheinland, Germany, Roller 
igs.] December 13, 1898.—This invention pro- 

vides a rolling friction for the separating and distancing device 
applicable to rollers in roller bearings. In Figs. 1 and 2 the 











weight supporting rollers are spaced by subsidiary rollers placed 
between them, and taking at their ends in annular depressions 
provided in the housings for that pac —_ 3 and 4 show a 
modified arrangement, in which balls are employed between the 
turned-down ends of the rollers. (Accepted March 16, 1899.) 


4792. F. and C. Berry, Sowerby Bridge, Yorks. 
us-Haking Macintty, {5 Figs.) February 26, 1898.— 
The object of this invention is to provide a nut-making machine, 
which automatically shapes all sides of the rod simultaneously, 
bores the hole in same, and cuts off the required length at one 
Operation. The rod from which the nuts are to be made is placed 
in a milling machine constructed to shape all sides of the nuts 





simultaneously, the rod being placed upon suitable holders, is fed 
forward through the milling cutters automatically by — and 
catch wheels mounted upon the machine frame. e milling 
cutters which are equal in number to the sides upon the nut 
are fixed upon spindles on the working bed of the machine, upon 
the top spindle there may be four cutters, and upon the bottom 
spindle two, the spindles being driven by gearing actuated from 
cone pulleys, worm and wormwheel or a spurwheel combination, b: 

which arrangement all sides of the nut sae upon simul- 
taneously. After shaping, the rod is p! upon carriers for 





N Fig. 7. 
“Stain. 








boring and cutting off into nuts, and a drill mounted upon a slide 
operated by a cam bores the desired hole, after which a second 
cutter mounted upon a second slide cuts off the desired length of 
nut. At the same time that the hole in the bar is being drilled 
the nut is being severed, but the apparatus is so set that the drill 
or first cutter finishes its work first. After the cutter has cut off 
a nut it continues to be fed forwards and faces the end of the bar 
or rod, rounding off the edges simultaneously, after which it is 
withdrawn for the next operation. (Accepted March 15, 1899.) 


13,717. 8S. H. A. Jones, Fairfield, U.S.A. Shafting 
and Axle Lubricator. [8 Figs.) June 20, 1898.—By this 
invention a shaft or axle within a bearing is lubricated by means 
of a ball or roller floating on oil, the upper surface of which ball or 
roller is in contact with the shaft to be lubricated, and is pressed 





against the same by the weight of oil, so that it is rotated friction- 
ally by the shaft, to which is serves to transfer oil from the box 
in which it floats. The bearings and oil-boxes are arranged in 
various ways ding to requi nt, and the annexed draw- 
ings illustrate the invention as x lied to plummer-blocks and 
shafting. (Accepted March 15,1 5 


12,193. H. J. Price, London, Machine Guard. 
(6 Figs.) May 28, 1898.—One object of this invention is to pre- 
vent persons being injured by machinery in motion; a hinged 
cover is attached to the object to be guarded, and with them is 
combined a locking device operated by a handle and arranged in 
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such manner that the cover cannot be raised to give access to the 
machinery unleas the latter is securely locked against movement, 
nor can the machinery then be unlocked to allow of its being put 
into motion until the cover has again been lowered. This end is 
attained by the mutual interference of the locking shaft, and of 
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the hinge pin attached to the cover within a bearing through 
which ey both pass (see C. E., Fig. 2). Fig. 1 illustrates the in- 


Fig.2. 
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vention as applied to the headstock cover of a hollow mandril 
lathe. (Accepted March 15, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


J. Powell, Cardiff, and D. Colville, J. 
Jardine, and T. B. McKenzie, of Motherw 

Lanark. Chareins Furnaces. [5 Figs.) April 19, 1898. 
—This invention provides an apparatus for charging materials 
into open-hearth steel smelting furnaces. The apparatus shown 
in the drawing comprises an endless band operated by an electro- 
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motor and provided with attachments for preventing undue 
sagging and also a handwheel adjusted spreader at the furnace 
end of the band, the whole being moun on a truck adapted to 
run on rails. The material is fed on to the rapidly moving band 
in sufficiently small pieces to pass the furnace-door opening 
through which it is carried yf momentum gathered during its 
passage thereto. (Accepted March 15, 1899.) 


RAILWAYS AND TRAMWAYS. 


4673. J. Megown, Youngsto Ohio, U.S.A. Car 
Guard. [4 Figs.) February 25, 1898.—This invention relates to 
improvements in protective guards for tram, railway, motor, and 
other cars whereby persons are caught, without injury when 
accidentally overtaken ; the object of the invention being to 
render the working of the guard more expeditious when required, 
and to generally improve its construction, The 5 ey com- 
prises a rectangular frame composed —_ of side bars which 
are adapted to slide in guides beneath the car platform to enable 
the frame to be withdrawn thereunder or projected therefrom. 
The outer ends of the side bars are connected by a tubular or 
other rod around which a spring or springs are coiled, tending 
to turn it in one direction. Levers are pivoted at the respective 
ends of the rod, parallel with theside bars, and have their longer 
arms projecting forwardly therefrom and their shorter arms 
projecting rearwardiy. The net has two of its sides connected, 








respectively, to a cross-bar between the longer arms, and hooks 
on the front of the car platform, so that when stretched outwards 
it forms a hammock-shaped receptacle sloping upwards from 
near the track. The shorter arms are connected, by links, to 
pivot-pins on the sides of the car platform. A rack-bar, lel 
with the side bars and connected to a tubular rod, extends rear- 
wardly beneath the car plat‘orm. A pinion meshes with the 
teeth of the rack and is capable of being rotated by a segment 
having a hand lever formed integral with it, by raising which the 
rack-bar and frame can be caused to recede to fold up the net, 
which, by reason of the side levers assuming a substantially ver- 
tical position, it will do automatically. When the net is required 
the hand lever is released and the coiled spring or springs causes 
the parts to be projected. In an alternative form, as shown in 
the eee the springs are dispensed with. (Accepted March 
15, 1899. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


5844. J. Schofield, Werneck, Oldham. team 
Boilers. (2 Figs.} March 10, 1889.—This invention relates 
to boilers of the vertical type and in the construction of such 
boilers there are employed twin tube-plates of special form. 
Ordinary flat or cambered metal plates are formed with a series 


stances and to these vertical tubes are connected, through which 
the flames and hot resulting from combustion pass to the 
uptake or chimney. The tube-plates are shown in the draw- 








(5849 


ing as ris’ng to the centre, but they may in practice be arranged 
the other way about. Various modifications are described. (Ac- 
cepted March 15, 1899.) 


11,062, R. L. Mond, London. Heating Fluids. 
May 14, 1898.—This invention relates to means for imparting 
heat to liquids in a direct manner by passing through the liquid 
to be heated molten metal or alloy which has been made hot by 
the direct action of flame and hot combustion gases. A metal or 
alloy is selected which has a melting point below the temperature 
to which the liquid has to be heated, and a boiling point consider- 
ee, bay wd than the temperature to which this metal or alloy has 
to heated, such for instance, as Rose’s or Wood’s metal, so 
that, after passing through the heated liquid, the metal or alloy 
still remains in a liquid condition. The heating of the metal or 
alloy may be variously effected ; according to one method it is 
caused to pass through a heating chamber containing pieces of metal 
orother refractory material arranged with interstices through which 

flame and hot furnace gases while the molten metal or alloy 
trickles over the pieces thus heated. When the heated liquid is 
under pressure, as in the case of a steam boiler, the molton metal 
or alloy is forced or admitted by automatic feeders or other appli- 
ances into the boiler, and, after passing through the water, it is 
discharged at the bottom under pressure so that it rises, or can 
be raised by pumping or otherwise to the heating chamber to be 
heated again and to be again forced or admitted into the boiler. 
As such a boiler is not heated from the outside, the walls of it 
can be made of any desired thickness, and steam of very high 
pressure can be obtained with perfect safety and very economi- 
cally. In cases where the heated liquid isin open vessels, as, for 
instance, when it is to be concentrated by evaporation, the 
heated molten metal or alloy descends through the liquid b 
gravity, and, after being discharged at the bottom of the vessel, 
it is raised by eee) or otherwise so as to be again heated, and 
to pass again through the liquid. The metal or alloy selected for 
heating liquids as above described must be such that it has a 
boiling point above the temperature to which it is heated, and 
that it does not chemically act or is not acted on by the liquid 
through which it is passed. When hot gases or liquids which act 
chemically on the heated molten metal or alloy are employed, it 
may be —— by separating it from contact with them by 
means of heat-conducting material. As itis necessary to maintain 
the metal or alloy in a fluid condition, the heating chamber and 
the liquid to be acted on, and the vessel containing it, are prefer- 
ably heated in the first place by any convenient means to a tem- 
perature somewhat above the fusing point of the metal or alloy, 
which must itself be melted in the first instance. For heating 
the fused metal or alloy it may be distributed as completely as 
ible over the material in the heating chamber, and in apply- 
ing it to heat liquid it may also be thoroughly distributed so as 
to pass in numerous small streams or drops through the liquid. 
(Accepted April 5, 1899.) 


TEXTILE MACHINERY. 


9115. T. F. Smith, Blackburn, Lancashire. 
Moistening Warps. [10 Figs.) April 20, 1898.—This inven- 
tion relates to improvements in the method of and means em- 
ployed in damping and moistening warp threads when weaving, 
dispensing with the steaming of weaving sheds heretofore neces- 
sary. The invention consists in a construction of back rest or 
rail which in addition to acting in its ordinary capacity also con- 
stitutes a cistern or reservoir containing water which by means of 
a brush or pad is applied to the wa as they pass over it. 
The back rest is hollow and has a longitudinal slot on its upper 





side, and its interior is filled with water, it carries a brush or 
flannel roller mounted in brackets and rotated by means of gear 
wheels driven from the loom. If it is considered inadvisable or 
inconvenient to form the back rail hollow, a cistern or re- 
servoir is placed between the ordinary back rail and the shed 
rods, such a device is illustrated herewith in which case it will 
be —. that the warps do not touch the damping device, but 
about 


(Accepted March 15, 1899.) 


MISCELLANEOUS. 


1666. L. B. White, New York City, U.S.A. Carbon 
Dioxide Motor. (8 Figs.) January 24, 1899.—This invention 


is produced by the expansion of hea’ 


in, above the perforated cover thereof, the rotating | cock, valve, or other tube fittings or tube, ¥ : 
rush within the trough producing an atmosphere in the is known as a “ wien zd joint, and also without employing the 
vicinity sufficiently humid to accomplish the desired purpose. | usual tail-piece which is 30 Haagen hg toy 8 
The drawing sufficiently illustrates the manner in whic 
vention is carried out. 


relates to heat motors on the Parkinson principle, in which motion | United ‘ may be 
ted carbon dioxide, which is | reports of trials of patent law cases in the United Se bediond 
cooled after leaving the engine, and exhausted at such a pressure | consulted, gratis, at the offices of EN@INBERING, 35 an 36, 





sufficiently to cause some Toston of it to condense, so that it may 
be again pumped into the boiler in a liquid condition without pre. 
vious compression. A special device is used in which the gas may 
expand freely and condense, and such an apparatus consists of a 














telescopic gasometer, the joints of which are sufficiently leaky to 
allow the carbon dioxide to blow through them into a chamber in 
which some portion of it condenses, collects, and melts, and from 
which it may be drawn, (Accepted March 5, 1899.) 


1668. L. B. White, New York City, U.S.A. Car 
Dioxide Motor. [1 Fig.) January 24, 1899.—This per 
relates to motors to be in connection with Patent 1666, 1899, 
The double piston A in the cylinder B works the rockshaft 0 
which carries cams D that actuate the pivoted arms E which in 
turn act on the ends of the stems of the inlet valves F, and the 
exhaust valves G are operated by the lever T. When the inlet 
valve F is — the channel H is also open, and communication 
established between the interior of the cylinder B and the short 











neck J which is attached to the chamber K containing the carbon 
dioxide to be admitted to the cylinder for operating the motor. 
The carbon dioxide is conducted into this chamber through supply 
pipe L. A burner M is provided for heating this chamber and the 
carbon dioxide therein, and it is preferred to give this chamber an 
annular shape in cross-section, that is, to place an inner tube 0 
into the chamber K, which inner tube O at its ends is open to the 
air. The heated gas passes from the said chamber directly into 
the cylinder and thus loss of pressure and oo by condensation, 
cooling, or friction isavoided. (Accepted March 15, 1899.) 


1580. E. Murmann, Gladbach, Germany. Crush- 
ing Rollers. [1 Fig.) January 23, 1899.—Rollers used for 
crushing are usually cast in chills whereby the roller becomes 
extremely hard on the outside, while the inner material remains 
sufficiently soft to allow of its being worked. This process has 
many disadvantages, of which the more serious are that mistakes 
in casting produce defective articles, and breakage of chills some- 
times takes place. This invention is designed to remedy these 
defects by casting a whole roller of a mixture of iron and steel, 
which yields a product sufficiently hard and tenacious to render the 
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roller suitable for crushing mills used in the disintegration of stones 
and ores. The interior of the roller is rendered suitable for boring 
by casting into the hard metal of the roller a wrought-iron ~ 
or equivalent device. The roller is cast in sand or loam in the 
manner. When the wrought-iron rings have been prepa -o 
and tinned, if desired, they are placed on a core and cast — ised 
roller, after which the whole is placed on a lathe, and the in vm 
of the rings are accurately turned. The material used for — . 
the rollers consists essentially of hard white iron, to wh ch = 
ed a certain quantity of steel and wrought iron as may 
desirable. (Accepted March 15, 1899.) 

. . Barnsle: Bilston, Stafford. Pipe 
a Vio Figs.) Deedee 21, 1898.—This invention = 
vides improvements in connections for the ends of lead, copper, 
brass, compo, and other soft metallic or composition nag he - 
to connect the ends of the said tubes together or to any kin 





without making what 
dered or brazed into the end of the tub- 
(Accepted March 8, 1899 ) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
tates of America from 1847 to the present time, 








of concentric steppings varying in number according to circum- 





that its free expansion into the air will lower its temperature | street, Strand. 
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RADIAL DRILLING AND TAPPING MACHINE. 


CONSTRUCTED BY THE RUSSIAN LOCOMOTIVE AND MACHINE CONSTRUCTION COMPANY, CHARKOW, 
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DREDGING FOR GOLD. 


By Caprain ©. C. Loneripcr, M.F.I.M.E., 
M.I1.M.E., &ec. 


1. Preface.—Although dredging for gold has long 
passed the experimental stage, few particulars of a 
practical nature have been published. Moreover 
such details as have been made public, are mostly 
Scattered through official and technical literature, 
available to few, and too copious for handy refer- 
ence. or these reasons it seemed, to the author, 
desirable to attempt a compilation of facts, and to 
draw from those data such conclusions as, in his 
opinion and experience, largely affect the failure 
or Success of dredging operations. 
ee History of Gold Dredging.—It is of compara- 

vely recent years that dredging has been success- 
ne ogee to mining. In the inital stage failure 
bow ue chiefly to the defective means adopted for 
: ing the gold, as well as to the ignorance of the 

Perators in this respect. The attention of early 
@ designers was devoted to increasing the 


(For Description, see Page 513.) 
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output or quantity dredged, while the matter of 
recovering the gold was left to take care of itself. 
So defective in this regard were the first machines 
that a Welman dredge working in a lagoon of Salt- 
water Beach, New Zealand, was abandoned, owing 
to the alleged absence of gold in the sands, where- 
as, on the lagoon subsequently becoming dry, men, 
walking to where the scow lay stranded, recovered 
some hundreds of pounds’ worth ‘of gold from the 
very spot where the machine had been working. 
Other instances of like nature might be cited. 

The only place, perhaps, where gold dredging in 
early days was successful was the Clutha River, 
New Zealand. But this success was due rather 
to the glut of gold than to any improvement in the 
method of working. The Clutha has been com- 
pared to a gigantic sluice-box, in which the disin- 
tegration of auriferous material and the deposition 
of its gold have been proceeding for thousands of 
years ; and it was to the extremely rich nature of 
the deposit, rather than to the excellence of the 








gold-saving appliances, that success is to be attri« 








RUSSIA. 


buted. With this exception, very few of the first 
dredges proved capable of paying their way. Some 
of these machines were faulty in themselves ; 
others were entirely unable to cope with the 
stiff currents and large boulders of the streams 
upon which they operated. This latter cause 
has heavily handicapped operations upon the 
Fraser and the Quesnelle Rivers of British Colum- 
bia. From crude beginnings, however, experience 
and skill soon produced more promising results, 
and so improved successive machines, that nowa- 
days dredges, constructed with a capacity and a per- 
fection hitherto unattained, are in use, and by 
lowering costs and raising the percentage of gold 
recovered, have widened the field in which dredg- 
ing can be profitably employed. 

Encouraged by the results of gold-dredging on the 
Clutha, similar operations were commenced on the 
Dart, Kawaran, Taidri, and Mataura Rivers, and 
on the ocean-beaches anJ river flats of New Zea- 
land. The success of some of these enterprises led 
to the introduction of dredging machines in the 
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United States, first in Montana, then in California 
and Idaho. Subsequently, though comparatively 
recently, dredges have been employed in Siberia, 
one of which is operating on the Zeya placers in the 
Trans-Baikal ; Australia has just followed suit by 
launching the first dredge on the Maquarie River. 
Apart from dredges proper, land-mining machines, 
designed on the principle of the dredge, are also in 
use, and have been already described by the writer.* 

3. The Evolution of Dredges.—The evolution of 
dredging machines forms an interesting page in the 
history of invention. Before the field for operat- 
ing by wing dams was exhausted ; before the miner 
ceased to earn a living by extracting with pick and 
shovel, the auriferous sands of the stream and 
river bed; efforts were made to contrive an appa- 
ratus that would enable him to work over a wider 
area, and ata cheaper and more rapid rate. For 
this purpose, one device after another was devised, 
improved on, and supplanted by another, until, out 
of the several types now to be described, the modern 
dredge was evolved. 

4. Obsolete Machines.—Under this heading may 
be classed the pneumatic caisson, the submarine 
boat, the hydraulic elevator, and the vacuum dredge. 
The pneumatic caisson was on the principle em- 
ployed in sinking cylinders for the piers of bridges. 
In it the diver was let down so as to work direct on 
the bed of theriver. This might be all right for a 
rich patch, the situation of which was exactly 
known; but for every-day work, where much 
barren stuff had to be lifted, it proved a lamentable 
failure. A submarine boat, on the principle of the 
diving bell, is said to have been constructed, but 
never used. Dredging operations using the prin- 
ciple of the hydraulic elevator were attempted on 
the Chestatee River, Lumpkin co., Ga., but proved 
unsuccessful, the elevator being out of place, in 
a river bed, many feet below the level of the water, 
since most of its work consisted in raising water 
that did not contain gold. The Bazin dredge was 
one of the first worked on the vacuum system. 
The principle upon which the vacuum in this ma- 
chine was obtained, lay in the difference of level 
between the water outside and the bottom of the 
hull, in consequence of which the water was forced 
up the suction-pipe projecting down from the 
hull to the river bed, and in doing so carried up 
the auriferous sands. A centrifugal pump received 
all the matter forced into the tube, and, adding fresh 
impulse to its progress, delivered it to the washing 
appliances. A disadvantage of this form of dredge 
was that it required a considerable depth of water 
in order to produce the requisite amount of vacuum 
for efficient work. 

This defect led to the introduction of steam 
vacuum dredges. The boat was fitted with a 
boiler and steam pump, each connected with a 
vacuum chamber, from which projected the suction 
pipe resting on the river bed. To operate the 
machine, steam was let into the vacuum chamber, 
expelling the air through a self-closing valve. A 
jet of water was then sprayed in, the steam con- 
densed, and a vacuum formed, into which the 
water, sand, and gravel rushed into the sand pipe and 
entered the chamber. A discharge door was then 
opened, and the contents delivered into the sluice. 
This operation was repeated, 1 to 5 tons of material 
being raised every five minutes, according to the 
size of the pipe and chamber. As atmospheric 
pressure governed the operation, and this pressure 
is 15 lb. to the square inch, the force with which a 
a column of water and gravel is driven up the pipe 
could be readily computed ; the cross-section of an 
8-in. pipe being 50 square inch, the pressure up 
the tube would be 750 lb.; for a 12-in. pipe, 
17001b. ; for an 18-in. pipe, 3800 lb. ; and fora 
24-in. pipe, 6700 Ib. he dredge is extremely 
simple, easily operated by four to five men, and is 
said to have worked successfully on the Fraser 
River, British Columbia, the Snake River, Idaho, 
and on several Brazilian streams. But some years 
ago, an inquiry addressed by Mr. A. G. Lock to 
Professors Hague, Raymond, and Skidmore, as to 
the performance of the dredge at Oroville, Butte 
co., elicited the following reply: ‘‘ As a gold- 
mining appliance under the condition of our 
streams (gorged with tailings to a depth of 20 ft. or 
more), it would and did prove a failure, for reasons 
too obvious to enumerate ; but he (Professor Skid- 
more) thinks that under conditions which may 
be imagined, but which are never found to exist, 


] 


the New Fraser River Gold-Mining Company, 
in reply to an inquiry from Mr. F. Sones, Gold 
Commissioner, Clinton, states: ‘‘ We have made 
dredging a known quantity and an absolute suc- 
cess, not through the medium of any new invention, 
or combination of patents, but through the opera- 
tion of a harbour dredge of the kind known as the 


Marion Steam Shovel Company, of Marion, Ohio. 
The dredge lifts 14 cubic yards of material at a 
time, thus enabling us to work from 1000 to 1200 
yards of material per day. For sluicing purposes, 
we have two direct centrifugal pumps, which raise 
about 7500 gallons of water each per minute. These 
discharge into hoppers above the grizzlies, and the 
sluices and usual riffles do the rest. 
it is one of the neatest and prettiest mining opera- 
tions ever conducted. The scow or vessel on which 
the machinery is placed is 82 ft. by 38 ft. 
boilers are 80 to 100 horse-power, with engines 
powerful enough to lift 55 tons.” 
interview, since receiving his report,” adds Mr. 
Sones, ‘‘ Mr. Gore informed me that the vessel and 
machinery were finished about the end of October 
last, and they hauled out into the stream for a test 
and to smooth bearings. Everything worked to per- 
fection ; the dipper went under the water, and came 
up full. . . . Both Mr. Gore and Mr. Davidson, 
the mechanical engineer, assure me that they are 
perfectly satisfied that they can ‘handle the gravels 
in the Fraser River. . 
are from 3 ft. to 4 ft. thick, resting on a stratum of 
hard pan.” 


Mr. G. C. Tunstall, Gold Commissioner, Kam- 


success attending the operations of the Beatty 
Gold-Mining and Dredging Company, which are 
still in progress below North Bend, on Boston 
Bar (Fraser River). The dredge referred to is pro- 
vided with a shovel or dipper, under perfect con- 
trol of the machinery, capable of being swung 
around, and submerged anywhere within a certain 
radius, and with a capacity at each hoist of 1} tons 
of gravel in less than one minute. 
material raised per diem is estimated at 800 cubic 
yards, and this is deposited on an incline iron 
grating, or ‘‘ grizzly,” 
alongside by which the large rocks are deposited 
in the river, while the smaller stones and gravel 
are carried into a dump-box placed underneath, 
and run thence into sluice-boxes furnished with 
different kinds of plates, riffles, and undercurrents, 


it would prove a success; viz., given a virgin river 
bottom, with 6ft. to 10 ft. of gold-bearing gravel 
on the bed rock (averaging about 3 dols. per cubic 
yard) and with water enough to float the scow and 
her machinery. We have no such streams here, 
and it may be said that here, at least, it is a prac- 
tical failure.”’* 

5. The Dipper Dredge consists of a barge or 
pontoon, to the side of which is attached a long 

ole carrying a strong canvas or hide bag, or iron 

ucket, which is termed a ladle, spoon, scoop, or 
dipper, and which at times is provided with a blade 
or shovel. To the dipper end of the pole is fastened 
a rope or chain, carried back to a hand-winch in 
the dredge, by which means the dipper is raised. 
In working, the dredge is moored in the stream, 
the dipper is lowered, drawn along the bottom, and 
then raised by the winch. The operation is slow 
and laborious, and,even under the most favourable 
conditions, cannot raise more than two or three tons 
of gravel per hour. Nevertheless, in the early days 
of gold-dredging on the Clutha, when the virgin 
ground in the river was not, as now, buried 
beneath vast deposits of tailings, good results were 
attained, and not a few small fortunes built up, as 
the result of operations with these machines. 

This primitive dredge, which may still be seen in 
operation for channel clearing, has been largely 
improved in speed and capacity by the substitution 
of steam for hand-power, and in the form of the 
modern steam-shovel machine has a more extended 
use for gold-dredging. The principal American 
makers of this type of dredge are the Marion Steam 
Shovel Company, of Marion, Ohio, and the Bucy- 
rus Steam Shovel Company, of Wisconsin. 

Two instances of the successful use of these 
machines are cited in the report of the Minister of 
Mines, in British Columbia, for 1897. In the first, 
Mr. W. F. Gore, the General Superintendent of 
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supplied with quicksilver to save the fine gold, 
The shovel raises a certain amount of water, but 
not sufficient to run off the gravel, and a further 
supply for washing is provided by means of a 
pump. The gold is found beneath a layer of 
boulders, lying at or near the surface of the river 
bottom. Difticulty is frequently encountered jy 
moving the scow by reason of the large rocks 
precipitated from the ‘‘ grizzly,” forming a bar in 
a comparatively short time, but measures will be 
taken to avoid this obstacle in future. The 
machinery is capable of working to a depth of 
26 ft. As no coarse gold has been obtained, I 
would infer that operations did not extend as far 
as bed rock, where it should be found in large 
quantities in the crevices and seams, under con- 
ditions which may probably render its recovery a 
difficult matter. The mining season is confined 
to the period of low water. The cost of this 
dredge was 18,000 dols. (36001/.), and seven men 
are employed. The large boulders are hoisted on 
scows, and dumped at a distance down stream.” 

It is argued against the dipper dredge that it is 
ill adapted to dredging for gold, since it disturbs 
the gravel in the act of digging; and some of the 
gold, especially the fine metal, is floated away 
and lost. Another objection is that the material, 
being supplied intermittently, necessitates special 
arrangements for feeding the wash, in a continuous 
stream, to the gold-saving tables. It is, however, 
well to remember that this form of dredge is, in 
many positions, economical of operation. This 
remark more especially applies to ground where the 
presence of numerous large boulders hampers the 
operation of other machines. 

6. The Bucket Dredge may be described as a 
continuous dipper dredge, the material being 
raised by a revolving chain of dippers or buckets, 
which scoop or dig into the deposit. The principle 
and system of raising material in these machines 
are almost identical with those of harbour dredges. 
The favourite type of bucket dredge is that known 
as the centre bucket. The usual construction of such 
machines may be illustrated by the description of 
a dredger, built by the Risdon Iron Works, San 
Francisco, to work on the Yuba River. The 
dredge consists of two large pontoons, each 6 ft. 

long by 9 ft. beam. These are connected at the 
stern by a small pontoon 17 ft. long and 5 ft. wide, 

the bow being connected by a heavy overhung 
beam. This practically makes one boat 96 ft. long, 

23 ft. wide, with a well-hole, 5 ft. wide, running 
through the centre for some 75 ft. As the name 
implies, the chain of buckets, and the ladder round 
which it revolves, works in this centre well. The 
ladder, varying according to the depth of the river, 

and in this case 67 ft. long, is built up as a heavy 

lattice girder, and hung at the stern end by a bar 

fixed across a heavy wooden frame. The lower 
end of the ladder carries a five-side tumbler, and 
is suspended by blocks and tackle to a cross- 
beam. By means of wire rope and_ blocks, 

the winch can raise or lower the bottom end as 

required. The top tumbler is carried by the 
timber framing some 3 ft. above the top end of the 

ladder. The continuous bucket chain comes up 

the top side of the ladder on rollers round the top 
tumbler, and back in a catenary curve to the lower 

tumbler. The top tumbler is driven by rope 

transmission and heavy gearing from the engine ; 

a vertical compound condensing engine of 35 indi- 

cated horse-power, which also drives the centrifugal 

pump, throwing 3000 gallons per minute for wash- 

ing purposes. This water thoroughly washes the 
material which is delivered from the buckets into a 
revolving screen or grizzly, from which the finer 
dirt and gold falls into a distributing box, and 

thence on to gold-saving tables 11 ft. wide, dis- 

charging into a flume. 

According to the motive power employed, bucket 
dredges are termed (a) current-wheelers ; (/») steam; 
(c) electric ; (d) turbine dredges. : 

(a) Ourrent-Wheel Dredges.—The mechanism on 
these dredges is driven by an undershot water- 
wheel, placed at one or at both sides of the —_ 
and rotated by the current. Such dredges wor 

with most safety and regularity in about a 3-knot 
current. 1 : 

An instance of a machine of this kind is the 
Manuherikia dredge,* working, in 1894, on the 
Clutha. The boat was 60 ft. long, with 22 re 
beam. The estimated output was 30 tons of wash: 
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dirt per hour, and the labour one man per shift. 
The sluicing water was raised in small buckets 
attached to the rim of the current wheels. In the 

rt of the river operated on, the stream was very 
rapid from side to side, and enabled the dredge to 
do all that a steam machine could, and at much 
lower cost. : 

L. Gard’s No. 2 dredge,* on the same river, was 
78 ft. long, 20 ft. beam, and 5 ft. draught. It 
dredged to 27 ft., lifted from 35 to 40 tons per 
hour, and employed generally one inan per shift. 
The sluicing water was raised by buckets, as above. 
The average cost of working was 14/. per week. 

In the Victoria dredge, Alexandra,t the current- 
wheel was 22 ft. in diameter, and was estimated to 
develop 15 horse-power on a 5 to 6-mile per hour 
current. There were fourteen floats on each wheel, 
which revolved seven times per minute. The buckets 
were calculated to hold 2 cubic feet, and to dis- 
charge at the rate of eleven buckets per minute, 
delivering 48 cubic yards per hour. 

The advantages of current-wheelers over steam 
or electric dredges are: Small first cost—natural 
motive power—low labour charges. Their disad- 
vantages are: Dependence on a strong current 
for power—necessity of obtaining current by work- 
ing well out in the stream, where, during a con- 
siderable part of the year, the water may be too 
deep, or the deposit of silt too great to permit of 
continuous work. Finally, their inability to work 
near the beaches and eddies, where current is want- 
ing, but where the richest portions of wash-dirt are 
generally formed. 

(b) Steam Dredges.—The first steam dredge of 
the bucket type was launched on the Clutha in 
1881. Such dredges differ from current-wheelers 
only in being provided with engine and boiler in 
place of the undershot wheel. The use of steam 
machinery, of course, increases the initial cost, 
adds to the working and maintenance expenses, 
and necessitates the employment of skilled me- 
chanics. But these disadvantages are, in most 
cases, largely outweighed by the greater output 
and the wider utility of such dredges. They can 
be used in places where there is insufficient cur- 
rent fora wheel dredge; and they are able, when 
the river is too high for midstream operations, to 
work along the banks, or run up into the eddies and 
backwaters, where a minimum amount of silt is 
being deposited. Hence with the introduction of 
steam, stoppages have been of shorter duration, and 
work has proceeded more regularly. ; 

(c) Electric Dredges.x—Where water power is 
available within reasonable distance, electricity may 
be generated and transmitted by cable to the 
dredge, proving an economical substitute for steam, 
especially in localities where fuel is dear. The small 
space, too, occupied by the plant, and the ease 
with which it is handled, make electricity a very 
convenient power for this class of work ; and the 
necessary gear will compare favourably in weight, 
dimensions, and multiplicity of parts, with any 
steam plant. 

The following description of the Sandhills dredge, 
on the Upper Shotover, is taken from the Lake 
Wakatipy Mail.t Power for the dredging plant, 
pumping, and lighting is supplied by two electric 
generators, driven by water power, two motors 
being placed on the dredge. The cost of the dredge 
was 70001., of which 8001. was paid for freight and 
cartage. The generator station is three miles from 
where the dredger is working. This part of the 
plant consists of two Brush Victoria generators, 

iven by an ordinary 4-ft Pelton wheel. The 
machines are capable of giving a total output of 
52 kilowatts, or 70 horse-power. The water for 
driving is brought from a creek by a two-mile race. 
A pressure-tank is placed 525 ft. (vertical) above 
the generator station, and a line of pipes delivers 
the water at a pressure of 232 lb. per square inch. 
The plant is equipped with a complete set of mea- 
suring and controlling apparatus, and connected 
with the dredge by telephone. A Buss-Sombast 
tachometer is mounted on one of the generators 
and driven direct from the armature shaft. This 
Instrument continuously records the speed of the 
machines without the usual reference to a timepiece 
and consequent arithmetical calculation. A Soames- 
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Nalder ammeter registers the amount of current, 
and a Carden voltmeter, designed to read * to 
4000 volts, indicates the electromotive force. Two 
electro - magnetic cut-outs are included in the 
main circuit, to prevent damage to the generators 
and motors in the event of a short circuit or 
total disconnection. In the event of either of these 
happening, the ‘‘cut-outs” automatically switch 
power into a set of resistance coils capable of carrying 
the maximum working current. A Brush lightning 
arrester is connected with each conductor immedi- 
ately inside the building, and effectually prevents 
damage from that source. The conductors con- 
veying the power to the dredge are carried on 
patent insulators supported (2 ft. apart) on iron 
rails, the telephone wire occupying a central 
position immediately above. It is said that, not- 
withstanding the heavy current present in the 
power conductors, no inconvenience is caused by 
induced currents to the telephone line. To pre- 
vent damage to the telephone from accidental con- 
tact with the power line, an exceedingly fine safety 
fuse is included in the telephone circuit. The 
power is conveyed from the land lines by means of 
flexible cables suspended at convenient height 
above water. After passing through guide-blocks, 
the cables are led to revolving drums by means of 
a revolving connector attached to each drum. 
There is no interruption in the connections, while 
paying out or taking in theZcable. The two motors 
are duplicates of the generators, the electrical 
plant having been constructed specially for the 
work. The several parts of all the machines are 
interchangeable, and a spare armature and field 
magnet are provided in case of an accident. A 
16-in. centrifugal pump is worked by one motor, 
and the other drives the buckets, winches, and 
other gear in connection with dredging. ll the 
necessary switches, shunt coils, &c., for controlling 
the machinery, &c., are placed in convenient 
positions on deck. The pump, main shaft, and 
countershaft are driven by 5-in. rope bands, and 
have proved to be durable, efficient, and especi- 
ally adapted to the work of the dredge. The 
dredge is lighted by two Brush are lamps of 2500 
candle-power each. 

The advantages of bucket-chain dredges, as a 
class, are: Their suitability for handling either 
coarse or fine material, and for dealing with the 
varying conditions on the river-bed or flat on which 
they may be operating ; their efficiency as an exca- 
vating apparatus, clearing the bottom, and handling 
the material with little agitation, while they slowly 
and continuously feed a tolerably regular quantity 
of material to the gold-saving appliances, thus ful- 
filling a condition essential to good extraction. 
Finally, they are relatively economical in their 
consumption of power. The chief disadvantage is 
that they are not very successful in lifting gold from 
a hard and rough bed-rock. 

(d) Turbine Dredges.—The author knows of only 
one instance in which a dredge was worked on this 

rinciple. About 1889-90, Messrs. Kincaird and 
aun, of Dunedin, constructed for the Ocean 
Beach Lagoon, West Coast of Middle Island, a 
dredge worked by a turbine-wheel.* The water 
was brought from a creek in wrought-iron pipes, 
but on trial the pipes proved faulty, and the tur- 
bine was replaced by steam power. 


(To be continued.) 





THE WESTINGHOUSE ELECTRIC 
WORKS AT PITTSBURG. 
(Continued from page 441.) 

Everysopy knows that the Westinghouse Elec- 
tric and Manufacturing Company builds apparatus 
of the largest size ; 50,000 horse-power generators, 
transformers for the highest voltages that have ever 
been known, motors for moving tramcars and rail- 
way trains, and the most remarkable long-distance 
transmission plants that are to be found. It was, 
however, at a ye apenas. recent date that this 
company undertook the manufacture, on an equally 
large scale, of the smaller details of electrical work. 
Their ‘‘Shallenberger” meters, which have the 
official endorsement of the Board of Trade, had 
long been known, but so great was the demand for 
work of huge dimensions, that the company had 
not, until the latter part of 1897, organiced what is 
now known as the ‘‘ Detail Department ‘ (Fig. 13, 
page 5606) for the manufacture of detail parts on a 


* “ Reports on the Mining Industry of New Zealand,” 
1890, page 85. 








scale commensurate with the rest of their enter- 
prise. 

In this department is manufactured a variety of 
products ranging all the way from the finest and 
most delicate meter parts, up to the largest switch- 
— and monster circuit-breakers for high-power 
plants. 

In the first twelve months of this department’s 
work, the company’s sales of detail apparatus ex- 
ceeded three times the amount which the manage- 
ment had anticipated even in its most sanguine 
estimates. This appears to be due to the quality 
of Westinghouse work, for in these small details, 
as well as in the huge apparatus, no effort is spared 
to produce the best results. 

Westinghouse long-burning arc lamps, indoor 
and outdoor types, either for direct or alternating 
current circuits, are among the most successful 
products of this department, where also auto- 
starters for two-phase or three-phase motors, auto- 
matic circuit breakers, motor controllers, elevator 
controllers, controllers for crane motors, fuse 
boxes, fuses, switches of every type, voltmeters, 
ammeters, wattmeters, rheostats, regulators, choke 
coils, lightning arresters, and other details almost 
beyond enumeration, are produced here in great 
quantities. 

The detail testing room shown in Fig. 14 is 
where the output in this department is subjected to 
very severe tests before it is sent to the packing 
rooms. In this testing room, of course, both alter. 
nating and direct current are supplied. No pro- 
ducts of the detail department are more widely 
known than the ‘‘Shallenberger meter” and 
‘‘Wurt’s lightning arrester.” This latter is 
claimed to be the most efficient protector known. 
Many thousands of the Wurt’s lightning ar- 
resters are made here annually, and during the 
spring and summer the force of the department has 
usually been pressed to its utmost to supply the 
market demand. Wurt’s lightning arresters are 
made for direct current, and for alternating current 
circuits, and for high and low voltages. They have 
become an absolute necessity in the United States, 
where thunderstorms of great violence are frequent 
during the summer months, and there is scarcely 
any power station of importance that is not sup- 
plied with these useful protectors. 

The function of a lightning arrestor is two-fold. 
It should provide a path to earth offering the least 
possible resistance to the passage of static dis- 
charges, and it should avoid interruption of the 
service, The latter, though a negative function, is 
one of primary importance. 

In the early days of electrical industry it was 
found that lightning discharges from overhead 
wires would pass more readily to ground over a 
small air gap than'through coils or even long lengths 
of straight wire. 

Numerous arresters based upon this principle 
were constructed and placed in practical use. The 
simplest form of these is the old saw-tooth spark 
gap arrester, which is still used for protecting tele- 
graph and telephone wires. But a great difficulty 
arose with gap arresters when used on electric 
lighting, railway, or power circuits, owing to the 
fact that the dynamo current followed the lightning 
discharge, establishing thereby a short circuit 
which would melt the dynamo fuses and thus in- 
terrupt the service. 

With the object of overcoming this trouble 
various arresters were devised that would auto- 
matically interrupt the dynamo short cireuit. At 
first this interruption was accomplished by simply 
placing fuses in the lightning arrester circuit, thus 
making it necessary to renew the fuses after each 
discharge. This method was obviously unsatis- 
factory. Arresters were then devised which 
would automatically interrupt the arc and then 
immediately adjust themselves for another dis- 
charge by means of moving parts; the latter, 
however, proved to be the cause of considerable 
annoyance, and experience demonstrated that the 
arc rupturing arresters were uncertain in action and 
hence unreliable. 

Recognising the importance of the problem the 
Westinghouse Electric and Manufacturing Com- 
pany undertook a series of extensive theoretical 
and practical investigations, with the object of 
devising arresters which would offer a low resis- 
tance path to ground for disruptive discharges, and 
at the same time operate automatically and 
repeatedly without moving parts and without 
interrupting the service. 

The results of these investigations, which ex- 
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tended over a period of several years, are embodied 
in the Wurt’s non-arcing lightning arresters which 
are Now universallyrecognised as standard apparatus 
for this purpose. 

With a non-arcing arrester the dynamo current 
does not continue to follow the discharge ; the 
apparatus is not left unprotected for an instant ; 
the instrument does not deteriorate ; it is entirely 
automatic in action and will handle frequent and 
Persistent discharges with perfect facility. 

or systems of distribution with their various 
motors, converters and other appliances, a liberal 
allowance of line arresters judiciously distributed 
over the lines is essential for securing adequate 
frotection. | Much, however, depends upon the 
— conditions, such as the character of the soil with 
? _.. to the ground connections, the severity 
. 8 tning disturbances, the grade of insulation 
a the voltage of the circuit, and the 
a ie with reference to telegraph and tele- 
P ty describe the Wurt’s lightening arrester and 

results which have been obtained from it would 





require more space than can be devoted to the 
subject in the present article. It is, however, well 
to remember, in connection with the protection of 
electric plants from lightning, that too much 
importance cannot be attached to the making of 
proper connections from the arrester to ground, 
a should be as short and straight as pos- 
sible. 

It is obvious that a poor ground connection will 
render inefficient every effort made with choke 
coils and lightning arresters to drive the static 
electricity into the earth. It is, therefore, impor- 
tant not only to understand how to construct a 
good ground connection, but also to thoroughly 
appreciate the necessity of avoiding unfavourable 
natural conditions. 

A good ground connection for a bank of station 
lightning arresters, may: be made in the following 
manner: First, dig a hole 6 ft. square directly 
under the arrester until permanently damp earth has 
been reached ; second, cover the bottom of this 
hole with 2 ft. of crushed coke or charcoal (about 
pea size); third, over this lay 25 square feet of 
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No. 16 tinned copper plate; fourth, solder the 
ground wire, preferably No. 0 copper, securely 
across the entire surface of the ground plate ; 
fifth, cover the ground plate with 2 ft. of crushed 
coke or charcoal ; and sixth, fill in the hole with 
earth, using running water to settle. 

The above method of making a ground connec- 
tion is simple and has been found to give excellent 
results, and yet, if not made in proper soil, it 
would prove of little value. Where a mountain 
stream is conveniently near it is not uncommon to 
throw the ground plate into the bed of the stream. 
This, however, makes a poor ground connection, 
owing to the high resistance of the pure water 
and the rocky bottom of the stream. Clay, even 
when wet, rock, sand, gravel, dry earth, and pure 
water are not suitable materials in which to bury 
the ground plate of a bink of lightning arresters. 
Rich soil is the best. It is therefore advisable 
before installing a bank of choke coils and light- 
ning arresters to select the best possible site for 
the lightning arrester installation, with reference to 
a good ground connection. This may often be at 
some little distance from the station, in which case 
it is of course necessary to construct a lightning 
arrester house. When permanent dampness cannot 
be reached it is recommended that water be sup- 
plied to the ground through a pipe from some con- 
venient source. 

Throughout the United States one sees during 
the warm weather in railway trains, on steamboats, 
in hotels, restaurants, offices, public buildings, and 
private houses, portable and rapidly whirling elec- 
tric fans, which are not only ornamental in design 
but decidedly useful in creating and maintaining 
currents of cool air. These fans, which are made 
both in the alternating and direct-current types, 
are produced on a very extensive scale by the 
Westinghouse Company. They are regarded in 
America, and in many other countries nowadays, 
as no longer luxuries, but necessities. The alter- 
nating-current fan motors are of the induction 
type, no insulation is needed, consequently there 
is nothing to burn out. These motors have no 
commutator or brushes; the bearings are self- 
oiling, and the oil chambers require but one filling 
for the season. The motor carries a 13 in. by 4 in. 
blade fan protected’ by a substantial brass cover, 
and a three-contact switch which enables it to be 
run at full speed, at moderate speed, or to be cut 
out of the circuit. The motor is self-starting. 

The pressure of work in the detail department 
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has compelled the Westinghouse Company to 
enlarge that section of the shops, and to place at 
its disposal the whole of a building 750 ft. long by 
77 ft. wide, and two storeys in height, the ma- 
chinery being electrically driven (see Fig. 19). These 
new premises will be ready for occupation in June. 

The detail warehouse (Fig. 15), where the goods 
of this department are packed and shipped, is a 
well-lighted structure traversed by overhead elec- 
tric cranes which load immediately upon the 
freight cars that are run into the building. The 
system of packing here is very thorough, and, need- 
less to say, the electrical apparatus shipped from 
the works is absolutely protected from moisture. 

In the insulating department (Fig. 16), which 
occupies a large portion of one of the galleries of 
the main aisle, great quantities of mica are pre- 
pared in an ingenious way. Electrical work makes 
a heavy demand _ the mica market, and it is no 
longer commercially practicable to obtain large 
pieces of mica sufficient in size for the kind of work 
which is turned out in the Westinghouse shops. 
This fact, however, presents no difficulty to the 
Pittsburg electricians. The mica, in small lumps, 
is rapidly flaked or sliced along its natural layers, 
and an immense number of fine, irregular-shaped 
flakes are thus obtained. These are assorted, glued 
together with a special transparent preparation 
made in the Westinghouse Works, and so treated 
until large, thick sheets of mica of any required 
size are obtained. These sheets are then passed 
carefully through gauges, and any inequalities are 
determined. They are then subjected to further 
special treatment, immersed in oil baths, and under 
great pressure are solidified by intense heat. The 
perfect sheets of any size are then ready for any 
manipulation that may be required. 

In the brush-holder department(Fig. 17, page 507), 
some admirable brass work is turned out, and the 
exactness with which the brush-holders are gauged, 
finished, and fitted, more than justifies the work 
that is spent upon them. This kind of work on 
electrolytic generators is very noticeable. When 
these machines leave the works they are among the 
most beautiful pieces of mechanism extant. A 
great many electrolytic generators are made here 
annually, those for copper-refining plants being 
particularly noticeable. 

Large marble switch boards for electric railway 
power stations (Fig. 18), bearing dozens of hand- 
some instruments, are to be seen in various stages 
of completion in the detail department. The 
marble is worked on the premises, coming in slabs 
from the quarries. 


(To be continued.) 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From ovr New York CoRRESPONDENT.) 
(Continued from page 479.) 
Rai SEcTIons. 

‘Important Results obtained in the Past Fif- 
teen Years with Stiffand Heavy Rail Sections” was 
presented by Mr. P. H. Dudley. This gentleman 
has done a tremendous amount of missionary work 
in this field, and to him and his observations the 
safety and smoothness of passenger travel is due 
more than to any other person. He was the first 
to obtain a graphical record of the condition of a 
railway track, and the results of his experiments 
are always received not only by rail makers, but by 
rail users as authoritative. He stated that 15 years 
ago the first 5-in. 80-lb. rail was laid in the United 
States, and continued : 


Shorter passenger trains, of from four to five coaches, 
are run much faster, notably the Empire State Express, 
the schedule of which for the 440 miles between New 
York and Buffalo requires 53.3 miles per hour, calling for 
a running speed, for much of the time, of from 65 to 75 
miles per hour, while higher speeds are very common, 
On other railroads laid with my 5}-in. 80-Ib. rail, speeds 
of from 60 to 75 miles pe: hour obtain in daily practice. 
On many of the important railroads east of the Mississippi 
high speeds of from 60 to 70 miles per hour are part of the 
daily service. So many instances of speeds of 90, and 
even 100, miles per hour have been recorded that they 
must be considered as likely to occur on important lines, 
and provision must be made for them in the track. Solid 
mail trains of from six to eight cars are run from New 
York to Chicago, 1000 miles, in 24 hours; and commenc- 
ing with the present year, shorter trains are running from 
Chicago to San Francisco, 2000 miles, in 34 days. In 
the —_— service equally important progress has 
made. Within the past fifteen years the 20,000-Ib. capa- 
city cars, with about the same dead load for the structure, 
have been replaced with cars of 60,000-lb. capacity, the 
weight of which is about 45 per cent. of the capacity 








weight. Experience has been so satisfactory with the 
60,000-lb. cars ‘that cars of 80,000-Ib. capacity have been 
constructed, and many are in service. Many railro 
ogg ae believing that the capacity of the cars should 
be further increased, are constructing 100,000-lb. cars 
(dead load about 39 per cent. of the capacity), and many 
thousands of such cars are now running to meet com- 
mercial competition and save something out of the pre- 
vailing low rates for freight. There seems to no 
prospect of a decrease in static wheel-loads and in the 
speed of trains. On the contrary, both are increasing, 
and the severer requirements of service must be met largely 
by applying — now well known to prevent the 
generation of large destructive dynamic forces under the 
moving trains, and by semen. bee a higher efficiency, in an 
economical way, everything which appertains to transporta- 
tion. The loads under moving trains, which the rails and 
road-bed must sustain, are the combined effects of the static 
wheel loads and the generated dynamic effects, the latter 
often exceeding the former. One of the great advantages 
of the recent stiff rails, as factors in the higher standard 
of track obtained, has been not only to check the genera- 
tion of so large destructive dynamic effects from the static 
loads, as was the case on the lighter loads, but, after that, 
to distribute the reduced load over larger areas of the 
road In other words, the heavier static loads with 
the lessening dynamic loads are not so destructive to the 
ties and road-bed on the stiff rails as was the case with 
lighter static but greater dynamic loads on the weak rails. 
This important fact is proved conclusively by the higher 
standards of track attained on the heavy rails, though 
under a greater volume of traffic. 


The author then spoke of various advances in 
weight till he came to what he called the broad top 
rail 5in. high and 5} in. wide at the base, weighing 
95 lb. to the yard, and said he had claimed if made 
of tough steel with a high elastic limit they would 
not take a set in the track until the extreme fibres 
were stressed over 55,000 Ib. to 60,000 lb. per 
square inch ; this was proved to be true in practice, 
and in 1892 the New York Central Railroad rolled 
6 in. 100-lb. section. He said further : 


On the stiff rails, made of the higher carbon grades of 
steel, the joints can be and are easily maintained, the 
rails keeping in good surface without permanent set, and 
their receiving ends remaining unworn, in striking con- 
trast to the opposite conditions formerly exhibited on the 
lighter rails. Another important feature of the broad- 
topped stiff rails, as designed, is that the wheel-loads, 
acting through the treads of the passing wheels, are made 
to do duty in holding the rails in their normal position in 
the track, checking the tendency to ‘‘roll,” widen the 
gauge, and spread on the curves. Moreover, the eutting 
out of the ties under the rails has been very much redu 
by the use of such rails. The broad-topped rails do not 
require bracing on curves of 4 deg. and larger radii, even 
for speeds exceeding 60 miles per hour. On the heavy 
gradients of the Boston and Albany Railroad the curves 
are not braced, yet remain in gauge; and not a single 
curve has been ‘‘rolled in” on the 95-lb. rails since 
they were laid. Only actual experience has convinced 
the track men that such results were possible. The ties 
on all curves of the Boston and Albany Railroad are 
provided with tie-plates; but even on other railroads, 
not ones such plates, it has not been necessary, in using 
these rails, to “‘adze” the ties and ‘‘roll in” the rails in 
order to maintain the gauge. This is a very important 
matter for the stability of the track, besides contributing 
to the aps life and better service of the ties. Again, 
the life of the wheel tyres has been very much increased 
by the use of such rails, there having mn a gain 
amounting to 40 and 50 per cent. in the practicable 
mileage between successive turnings of steel tyres. 
Twenty-three years ago I reported to the Institute that 
I found the resistance per ton of freight-trains of 25 to 
30 cars (gross load 600 to 700 tons) to 6 lb. to 8 lb. per 
ton on light steel rails, at speeds of 18 to 20 miles per 
hour. To-day, on my 5} in., 80-lb. rails, for a train of 
81 cars of 60,000-lb. capacity, making a total load of 
3428 gross tons, the resistance shown by the indicator 
cards, for a speed of 20 miles per hour, is only some 3 lb. 
per ton for the level portions of the line. 

Several members discussed this paper; it was 
stated that low atmospheric temperatures made 
rails brittle, and the secretary referred to the 
effect of liquid air on steel, rendering it brittle, 
and the condition lasting for a short time after the 
metal was taken out. Mr. Dudley stated, the 
heavier the rail the less was the effect of the stress 
of the train, and that 105-lb. and 107-lb. rail were 
the heaviest now in use in the United States ; he 
would like 120-lb. rail. 


Excursion. 


That afternoon sonie of the members visited the 
Nichols Copper Company at Laurel Hill, L.I. 
After seeing the Chemical Laboratory, there was a 
fine lunch served, and the visitors were told the 
works had the largest electrolytic copper-refining 
plant in the world, and, following this st, were 
taken to see Bessemer converters for refining the 
matte and a yertical circular roasting furnace, on 
which the manager had a patent, and the blue- 
prints of which were freely circulated, but when 
they asked to see this ‘‘largest refining plant” 
they were told it was never shown. At this there 





——_—_—_ 
was some feeling, but, it may be said, this electro. 
_ plant was not mentioned in the schedule of 
the things to be shown at these works, and cer. 
tainly the hosts had a right to show what the 
chose. If they had asked the Institute to see this 
and having got them over there, had declined - 
show it, the charge would have force, but the 
stated, as attractions, ‘‘ Bessemer plant and the 
cupola and calcining furnaces” and a lunch. These 
were shown, and the probable reason why the 
electrolytic refinery was kept close must be that 
their representative, under the feeling of good 
fellowship and a good lunch, had made such claims 
for it, that he was really ashamed to take the 
visitors into the place. His remarks about the 
size of the plant were probably very like those of an 
amateur fisherman, who increased the weight of a fish 
in direct ratio with the distance he was from the 
place it had been caught ; so that a }-lb. trout, as 
taken, became a six-pounder when he was telling 
about it some miles distant. But if the Institute 
failed to see the plant at Laurel Hill, they were 
rewarded a little later when they visited the works 
of the Guggenheim Smelting Company at Perth 
Ambry, where that company, having a really fine 
electrolytic refinery, were not at all afraid to show 
it; indeed, they took pride in so doing, for there 
cannot, in the nature of things, be any great secret 
in an electrolytic refinery. That afternoon the 
members attended. a charming reception at Mr. 
Abram S. Hewitt’s beautiful home, and all were 
rejoiced to see their Past-President in such excel- 
lent health, and that he had not grown any older in 
appearance since the last meeting. 


Coat-Curtinac Macuinery. 

In the evening the session was resumed, and a 
eee by Mr. E. W. Parker, of the United States 

eological Survey at Washington, was read, and 
illustrated by lantern slides. It was called ‘ Coal- 
Cutting Machinery,” and the author traced the 
development of coal-cutters since 1876. In 1891 
there were 541 coal-cutting machines in the United 
States, and, in 1897, 1198 machines gave an output 
of 22,549,000tons. The adoption of these machines 
had not been uniform among the mining States: 
Pennsylvania had less than Illinois in 1897, but in 


ced | later years had adopted them more freely. 


The first patent taken out on a coal-mining 
machine in this country was in 1858 ; but the first 
pick machine to do work-—the Harrison—was not 
patented till December, 1878, though the Jeffrey 
Manufacturing Company patented a cutter-bar 
machine in 1876. The first air-driven machines 
brought out were built too lightly, could not be 
controlled closely, and had to overcome the hos- 
tility of the miners. Machines driven by electri- 
city were made in 1879. Cutter-bar machines have 
generally been discarded, as they are much less 
economical than those of the types in most frequent 
use, the pick and the chain breast. This last was 
brought out simultaneously by three companies in 
1894. Some long-wall machines are manufactured, 
but chiefly for export, as the long-wall system of 
mining is comparatively little used in this country. 
Regarding’ the effectiveness of machines, Dr. 
Parker thought there were few bituminous mines 
with level seams or seams having low dips where 
machines could not be used to advantage. A dip 
over 12 deg. makes machine-mining hard, but some 
machines with self-hauling trucks can work in 
seams with dips as high as 14 deg. The best 
saving is made not by giving the machines to 
experienced-hand miners, but by instructing green 
men in their use. 

The secretary then announced the unanimous 
election of two distinguished foreigners to honorary 
membership—Professor W. C. Roberts-Austen, of 
England, and Professor F. Osmond, of France ; 
also that the following officers had been chosen for 
the ensuing year; President, James Douglas, New 
York ; vice-presidents, E. C. Potter, Chicago; 
G. F. Kunz, New York; W. N. Page, Ansted, 
W. Va. Managers, Arthur Winslow, St. Louis; 
W. Glenn, Baltimore ; W. J. Taylor, Bound Brook, 
N. J. Theodore D. Rand was re-elected trea- 
surerand Dr. R. W. Raymond, secretary. 

Many papers were read by title, and were placed 
in the hands of the members to be discussed later. 
A few abstracts of some of these are given below. 


DISINTEGRATION OF AN ALLOY OF NICKEL AND 
ALUMINIUM. 
Mr. Sperry’s paper is here given in full : 
Some time ago, the author had occasion to make an 
alloy of equal parts of nickel and aluminium, for the put- 
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f nickel lumini 
ding small amounts of nickel to pure aluminium. 
The to 7 melted in a plumbago crucible under a 
jayer of borax; and at a proper temperature the alu- 
minium was added, and the whole mass was stirred with 
a plumbago stirrer. The alloy immediately became incan- 
descent and boiled, It was then ured into iron moulds, 
in the form of ingots weighing about 10 Ib. The metal 
when poured was very fluid and free from the viscosity so 
often noticed in nickel and nickel alloys. The colour of 
the alloy is grey, not unlike that of wrought iron, and the 
fracture is devoid of any crystalline appearance. It is 
quite brittle, and can be readily ground to a powder in a 
mortar. More metal was made than was needed ; and 
what remained unused was placed in a covered wooden 
box and set away. In about three months, as it was 
again necessary to use the alloy, the box was opened ; 
and, much to my surprise, nothing but a dark grey 

wder was found in it. This condition of the alloy 
could not be accounted for. An attempt was made to 
melt the powder and pour it again into ingots, but with 
negative results. Analogy pointed to disintegration ; 
and it was decided to make a fresh sample of the alloy, 
and wateh the material from the beginning. In the 
second experiment the conditions were identical with 
those of the first, with the exception that fluor spar was 
substituted for the borax. This change was made 
because it was thought that perhaps the borax might 
have been decomposed so that boron or sodium, or both, 
had entered the alloy. No difference could be detected 
between the appearance of this metal, and that of the 
preceding experiment. The ingots, visible at all times, 
were allowed to lie in the open air. In about one 
month cracks appeared on the surface of the ingot, 
and, as time elapsed, became more extended and 
penetrated to a much greated depth ; soon new cracks 
appeared and the ingot split into many large pieces. 
Such a change went on for two months more, or until 
the whole mass became a coarse powder. The experiment 
was tried again by melting the nickel and aluminium 
together under a flux; and again, in order to make sure 
that no outside reagent was present in the alloy, the 
ingredients were melted without any fluxes. In each case 
the results were the same. It is well known that many 
alloys are subject to ere So notably an alloy of 
tin andaluminium. Indeed, brass is subject, more or less, 
to this phenomenon ; but the author believes’that the 
disintegration of an alloy of nickel and aluminium has 
never before been observed. An alloy of nickel 90 es 
cent, and aluminium 10 per cent. was made by the author 
September 16, 1895; and a recent examination of the 
ingot failed to reveal any trace of disintegration. Such 
alteration is limited, so far as yet observed, to the half- 
and-half alloy. 





Tron OrE IN VIRGINIA. 


“The Rich Patch Iron Tract, Virginia,” by H. 
M. Chance, described the topography and geology 
of about 9000 acres in Alleghany Co., Va., adjoin- 
ing the Low Moor tract, and was illustrated by 
geological maps. 


There are in it two distinct beds, one of Oriskany brown 
hematite ore and one of red hematite, but mining has 
been confined to the lower bed. The ore contains prac- 
tically no sulphur and ordinarily below 0.03 per cent. of 
phosphorus. The iron ranges from 42 to 55 per cent., 
averaging 47 to 49 per cent. With careful preparation it 
may be raised to 50 per cent., and the silica kept down 
to possibly 11 to 14 per cent., although under the present 
methods of preparation it has ranged from 15 to 19 per 
cent. The Buena Vista furnace when run exclusively on 
this ore produced a ton of pig iron with an average con- 
sumption of 2.19 tons of ore. The ore of the lower bed is 
found in a regular synclinal trough, the bed having an 
average thickness of 35 ft. to 40 ft. The quantity of ore 
in the two beds is enormous. One range, estimated con- 
servatively at 20 ft. thick, extends east and west about 
63 miles, or 32,000 ft., with not less than 500 ft. on the 
slope above water level. Another range is 30,000 ft. 

_ long, 300 ft. deep, and 30 ft. in average thickness, and a 
third range is estimated at 20,000 ft. long, 500 ft. deep, 
and 300 ft. thick. 

The method used in extracting this ore is that com- 
monly used in the region in mining brown hematite ore 
under cover. The levels are driven close together, con- 
nected by up-raises, which are used as chutes for loadin 
the ore into cars on the main drift or car level below, an 
each drift is robbed back from the boundary by with- 
drawing or blasting down the timbering, allowing the 
overlying material to fall behind, as fast as robbing pro- 
Bresses. By this method practically all of the ore is ex- 
tracted, none —_ left in pillars, as is done in other 
styles of mining. This method has reached its best de- 
velopment in this district on this property, and notably 
at the adjoining Low Moor property and at Longdale, 
where the same vein is mined. 

The method of preparation is capable of material im- 
provement without increasing the cost of the ore, 
Po without involving a large additional outlay for 
Plant. The ore is largely lump ore, which requires no 
2 a mon ,A variable percentage of the output is so- 
called “‘wash” ore, which consists of fine particles of ore 
Tanging in size from wheat grains to fragments 2 in. or 
wha, og diameter, and containing a little clay and sand, 
- are removed by washing in revolving cylindrical 
jer 39 The clayey matter dissolves easily in water, 
int © ore is washed quickly and effectively by the ap- 

ratus in use. It is evident that this apparatus does 


hot remove particles of coarse sand, fra i 
0 rs » fragments of flint, 
~pe oe and other Impurities which may exist in the 
roperly to prepare this one for furnace use, these 
removed by jigging the ore, as is com- 


ore. 
impurities should 





monly done in many of our brown hematite ore districts. 
The addition of jigs would not only increase the per- 
centage of iron in the ore as shipped, but would also 
materially decrease the percentage of silica; it would 
also make it possible to utilise some lump ore which is 
occasionally rejected because particles of flint or quartz 
are imbedded in the lumps, and which in the te 
amount to a considerable quantity. This material should 
be crushed and jigged, and the washed product added 
to the washed ore. The average of wash ore shows about 
60 to 80 per cent. of ore, or a loss in weight by washing of 
from 15 to 40 per cent., varying. of course, with the 
amount of clay and other impurities, such as sand, de- 
composed slate, &c., which it contains, 


CHroMITE IN NortH CAROLINA. 


‘¢Chromite in North Carolina” was read by Mr. 
J. H. Pratt, of Chapel Hill, N.C. The following 
are some extracts from this interesting paper : 


Extending from Ashe County to Clay County, N.C.» 
there is a series of disconnected peridotite outcrops; and 
chromite is associated with all these peridotite rocks. It 
is, however, in few localities only that the mineral has 
been found in considerable quantity. Although prospect- 
ing for chrome ore in this State was first undertaken 
over thirty years ago, and has been continued spasmodi- 
cally ever since, there has never been any systematic de- 
velopment of the localities. The general character of the 
chrome ore is nearly uniform throughout the entire 
area, being very hard and compact, though often of a fine 
granular appearance, and there is but little that is at all 
friable. e masses of chromite are usually very free 
from seams of peridotite or its alteration product, serpen- 
tine. This simplifies the concentration, and a high-grade 
ore can usually be obtained by cobbing and hand-picking. 

An analysis of a selected specimen of the chromite 
gave: 


Per Cent. 
Cr,03 ose 58.00 
Al,O, 15.52 
FeO 14.45 
MgO 8.26 
SiO, 3.20 
CaO .70 


Although this analysis represents a selected sample of 
the chromite, yet from the character of the material it is 
not unreasonable to expect an ore that, by hand-picking 
and cobbing, will assay in the neighbourhood of 52 per 
cent. of chromic oxide, with a low percentage of silica. 


- (To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LII. 
Quick-Frring Guns—(continued). 

2. Breech MECHANISM. 

THe Schneider-Canet breech-closing arrange- 
ments, though comprising a large number of types, 
embody general characteristics common to all of 
them. They all have been thoroughly tested, and 
the various types are adapted to fulfil the different 
conditions required for naval and land service. The 
designing of breech mechanisms having been carried 
out simultaneously with that of the whole material, 
it is necessary, in order to form an idea of the im- 
portant progress made, to pass in review succes- 
sively the various typical patterns that have been 
manufactured and put into service. 

Until 1895 the Schneider-Canet guns were exclu- 
sively fitted with breech-blocks having interrupted 
screws. This system, and its many undoubted 
advantages over the wedge-closing devices, are now 
well known, and we shall not enter into details on 
this point. It will suffice to remark in passing 
that every nation has now adopted the breech- 
screw mechanism. 

Since 1895, Messrs. Schneider and Co. have 
put into service, after protracted experiments, 
an entirely new type of breech-closing arrange- 
ment, which is known as the ‘‘ concentric threaded 
breech-piece” ; this combines the good qualities 
of the wedge and screw system, without any of 
their disadvantages. In its most modern form, 
which has resulted from experience gained during 
the last twelve years, the Schneider-Canet breech 
mechanism combines the following advantages : 

Ease and rapidity in working. 

Excellence in the design of the various parts 
composing the mechanism, and facility with which 
it is taken apart. 

Complete safety during all the various phases of 
service. 

In the following descriptions we shall consider 
the principal types that embody special features 
separately, classifying them, for greater conveni- 
ence, according to the number of motions required 
to operate the complete opening of the breech. 
This will lead to an approximately chronological 
enumeration of the various types, corresponding 
generally to the dates of trial and adoption in 





service. The arrangement will, better than any 


other classification, enable our readers to follow 
the steady progress made in the Schneider-Canet 
quick-firing system with regard to the breech 
mechanism. 

The classification will therefore be as follows : 

1. Three-motion breech-piece. 

2. Two-motion breech-piece. 

3. One-motion breech-piece. 

4. Concentric threaded breech-piece. 

We shall only describe a few specimens of the first 
type, as it was first adopted several years ago, and 
being now antiquated is only used for new guns 
when expressly specified, or when it is a question 
of completing existing armaments in a uniform 
manner. The various breech-pieces of this type 
differ one from the other in a few accessory de- 
tails, the main parts being practically all similar. 
They have been applied to guns of all calibres, in- 
cluding those of 27 centimetres (10.630 in.) and in 
working they invariably gave satisfaction. One of 
the delicate parts of this type of breech, the plastic 
obturator, has been carefully improved by Messrs. 
Schneider and Co. in order to insure its satisfactory 
action under the various conditions of service. The 
practical result has been a composite elastic obtu- 
rator, which does away with all the difficulties that 
attended the use of those of the ordinary kind. 

The five types illustrated by Figs. 454 to 476 
(pages 510 and 512) consist each of a breech-block 
with interrupted screw, an obturator, and the firing 
device. The breech-block is made with three 
threaded parts and three interruptions ; it is carried 
on a bracket which pivots round a vertical hinge 
bolt. The obturator consists of a plastic elastic 
disc, placed between the moveable head and the 
rear end of the breech-screw. 

To open the breech it is necessary (1) to lift the 
hand lever in order to disengage the cam, and to 
give to the breech-piece one-sixth of a revolution 
with the help of the same hand lever ; (2) to lower 
the lever in order to disengage the obturator, to 
pull the block from the breech by taking hold of 
the fixed handle; and (3) to turn it back to the 
side on the vertical hinge bolt. To close the breech 
the same motions are repeated in inverse order. 
During these various operations a special slide bolt, 
not fitted with springs, but acting on two combined 
inclined planes, unites alternately the breech-screw 
to its support and the support to the gun. The 
views we give — the successive phases of 
opening the breech, they show: 

1. Breech closed. 

2. Breech-block disengaged, lever brought down. 

3. Extraction of breech-block. 

4. Swinging of breech-block to the side. 

Type 1 (Figs. 454 to 457). This breech-piece 
contains the following accessory devices : Firing is 
obtained by means of a friction fuse. During the 
opening motions a finger worked by a cam, which 
forms one piece with the hand lever, masks the vent 
until the breech is completely closed. To prevent 
all backward movement of the breech-block, the 
hand lever is provided with a cam, which, on clos- 
ing the breech, fits in a mortice. As the vent 
remains masked, until the breech is completely 
closed, there is no risk whatever of premature fire. 
Figs. 458 to 461 is a variant of this type. 

Type 2 (Figs. 462 to 465). In this type firing is 
effected by aslide bolt, which acts by percussion, by 
means of a line. Nosprings are used, and the striker 
can only act when the breech is completely closed. 
The percussion fuse is on the Schneider-Canet 
system, and is ejected automatically from the breech 
in starting the opening motion of the breech. To 

revent accidental opening of the breech-block, the 
is made with a cam, which fits in a mortice 
when the breech is completely closed. The gun is 
secure against premature firing, as the striker can 
only act also when the breech is completely closed. 
Type 3 (Figs. 466 to 469). This arrangement is 
practically similar to the preceding one, but is used 
for larger-calibre guns. e various parts of the 
mechanism have been simplified and hidden as much 
as possible in the breech itself. 

Type 4 (Figs. 470 to 476). In this type the gun is 
fired ecicans of a bolt that slides in the breech-pieca 
and acts by percussion. On starting the opening of 
the breech, the bolt being no longer placed oppo- 
site a rectangular space cut in a circular groove on 
the rear end of the gun, the vent cannot be freed ; 


moreover, as the striker is maintained slightly 
lifted, it would not be — to the fuse this 
already been placed in the vent. The striker is set 


by hand and acts by means of a firing line. The 








lever is provided with a cam that fits in a mortice 
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when the breech is completely closed, thus prevent- 
ing the throwing back of the breech-block. The 
vent being closed as soon as the operation of open- 
ing is commenced, and the striker being opposite 
the fuze only when the breech is completely closed, 
there is no risk whatever of premature fire. The 
gun can be fired both by percussion and with 
friction fuze. In this type only a few slight altera- 
tions would be required to use metallic cartridge 
cases, instead of the plastic obturator. 

The above brief descriptions explain the chief 
characteristics of the earlier types of this system 
of breech mechanism, and it will be seen that these 
characteristics are still more defined in the patterns 
that have been manufactured subsequently. 

We now pass to a further development, illus- 
trated by Figs. 477 to 480, page 511. In this the 
three movements are still effected successively, but 
they are continuous, so that practically they are 
reduced to one operation. The breech-piece con- 
sists of a cylindrical screw, but the threads are set 
out as on a helicoidal surface; there are two 
threaded parts and two interruptions (in the 
example illustrated there are three threaded and 
three plain parts). The block is carried by a 
rest which pivots round a vertical hinge bolt. 
The obturator consists of a plastic elastic disc of 
special shape placed between the movable head 
and the front end of the breech-piece ; or metallic 
cartridges may be used. Firing is effected by 
a sliding bolt fitted with a striker that acts by 
percussion through a spring that presses against 
a tappet on the rear end of the breech-block. 
A trigger keeps the gun cocked, and it is fired 
by pulling on the firing line only when the breech 
is completely closed. The lever is provided 
with a cam which, when the breech is closed, 
fits in a mortice in the slide rest of the breech- 
screw, and prevents all accidental back movement. 
Until the breech is closed, the striker is not oppo- 
site the vent, besides this, the striker can only 
act when the breech is locked, thus preventing all 
accidental firing. 

To open the breech, the hand lever is brought 
from left to right, to disengage the cam ; then the 
breech-block is turned round ; this first disengages 
the threads and brings out the breech screw to the 
side of the gun. The breech is closed by repeating 
these motions inversely. 

In this type of breech a special bolt of the same 
pattern as that employed in the other types, joins 
the breech-block alternately to the slide rest and 
this to the gun, 

A good idea of this type of mechanism is given 
by Figs. 477 to 480, which illustrate the application 
to the Schneider-Canet 12 centimetre (4.724 in.) 
and 138.6 millimetre (5.456 in.) quick-firing guns. 
As fitted to the 138.6 millimetre (5.456 in.) guns 
of the first-class French battleship Charles Martel, 
the arrangement consists of a breech-block, a 
pivoting slide rest, and a double latch. Obtura- 
tion is insured by the brass cartridge-case, the 
empty case automatically leaving the breech when 
it is opened. The breech-block is made with 
fifteen interrupted threads, on four equal sectors, 
and is worked by means of a hand lever; a cam 
fitted with a spring fits in a mortice on the rear 
end of the gun to prevent accidental opening of the 
breech. The extractor consists of a thick rect- 
angular bar raised in front to form a clutch 
and toothed laterally. A toothed sector that 
turns freely on a hinge engages the extractor 
permanently and forms a socket in which a cleat 
can enter, fitted to the bracket. The cleat is 
placed vertically, its top part being made to rest by 
means of a spring, on the hinge bar. 

To open the breech, the hand lever is turned one- 
eighth round, the small lever that works the spring 
cam being taken hold of at the same time, as the 
latter then gets disengaged from the gun and causes 
the hand lever to act freely. The screw-block is 
then pulled out, guided by the bracket clutches ; 
when completely out, it strikes against the butt 
end of the clutches, the shock causing the head of 
the bracket double-latch to be freed from its catch, 
while the heel of the latch engages in a groove 
made in the screw, the cleat being in the hollow 
made for it in the toothed sector. On pulling the 
hand lever sharply the bracket and breech-block 
turn round on the hinge ; shortly after the turning 
motion has begun the cleat strikes the toothed 
sector of the extractor, the shock freeing the brass 
cartridge-case. The rotation of the bracket in its 


by a spring and arranged on the rear end of the 





motion to the rear moves the toothed sector, the 
extractor-rod and the empty case ; at the same time 





gun, extends over the hand lever to prevent it from 
moving ; it is fitted laterally with a spring catch. | tons, valued at 612,668/. 


the hinge bar causes the cleat head to rise, the | When the gun is fired and during recoil, the block 
cleat getting disengaged from the toothed sector | by its own weight and under the action of recoj] 
revious to the complete rotation of the bracket. |enters a groove in the gun, disengages the hand 
he extractor has then been brought back to such | lever, and the spring catch enters a notch which 
an extent that the cartridge-case has advanced | prevents its return; it is then possible to work 
several centimetres from the rear end of the the lever in order to open the breech. In case 
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gun, and can be removed by hand. By working| of missfire the gun does not recoil, and the block 
rapidly, the empty case would be thrown right | remains in its position above the hand lever, 
out. On introducing a fresh cartridge the flange rendering it impossible to work the latter. 1 
on the base of the cartridge-case brings the ex-| open the breech-block it is therefore necessary, 10 
tractor and toothed sector to their first positions. | such a case, first to push back the safety block. 
To close the breech the usual movements are! The gun can be fired by percussion 
executed, the hand lever is replaced in position | fuze. In both cases firing cannot 
and the spring cam fits in its groove to prevent all | the breech is completely closed. 

accidental opening of the breech. 


thus 
To 


or by an electric 
be effected until 








When the breech is closed, a small block worked TRANSVAAL CoaL.—The production of coal in the Trans. 


vaal last year amounted to 1,907,808 tons, of the value of 
668, 3462. "The corresponding output in 1897 was 1,600,212 
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RADIAL DRILLING MACHINE. 


boring and tapping machine, which we illus- 

7 gl a 503 sgn. this year by the Russian 
Locomotive and Engine Works, of Charkow, which 
are under the management of Mr. P. Rizzoni. The 
machine is constructed for boring holes and cutting 
threads in armour-plates in the bent state. The boring 
spindle can be driven at ten different speeds by the 
intermediary of a five-step cone pulley and of various 
wheel gears. The arm which moves up and down can 
be turned through an angle of 100 deg. The slide can 
be adjusted radially both by hand and power. The 
spindle is balanced ; it is put in gear automatically or 
by hand by means of worm gearing. Its own motion 
can be varied by a four-step cone pulley. There is a 
special device for promptly releasing the nut when 
cutting threads up to 6 in, in diameter, for which pur- 
ea screwed tool is employed. This device is also 
made use of when the boring spindle is to be shifted 
longitudinally, independently of its coupling mecha- 
nism. A handwheel has been provided for this opera- 
tion, The device renders essential service in drilling 
deep holes, as the tool can quickly be fixed at various 
heights, and the borings can be removed at short 
intervals. The chief dimensions of the machine are 


as follow : 


Diameter of boring spindle 160 mm. (6.3 in.) 


Vertical travel of boring 

spindle nee Sa 700 ,, (27.6 ,, ) 
Maximum radial range ... 3750 mm. (12 ft. 4 in.) 

re elevation of borin 

head above floor ... 556 OO ag AID 55 Bis, 
Vertical travel of arm 3 ee ye 
Weight of machine without 

bedplate es 38 tons 





AMERICAN LOCOMOTIVES. 
To THE EprTor oF ENGINEERING. 

Sir,—In many press notices issued from time to time 
we have had impressed upon us that ‘‘ Further orders for 
locomotives, &c., have gone to American competitors,” 
these for use on several of our English railway systems ; 
and a discussion or inquiry into the reasons would 
both instructive and useful, for undoubtedly false state- 
ments have and will be made, and blame will be laid 
upon the shoulders of our English engine-building firms, 
reflecting discredit, alike, both oa employers and em. 

loyés. 

" That orders have been given is a fact ; and presumably 
these orders have m given on market competition 
with our own builders, en: 

1. These orders have been given because the loco- 
motives are wanted, and wanted urgently. 

2. The engines can be more quickly delivered by the 
American than by the English builders. 

3. It will be presumed they will be cheaper. 

Now the point which seems to need elucidation is the 
second one, for, if it be true, that the Americans can 
build and deliver the engines in a shorter time, then the 
third point (at any rate partially) follows : 

Can such work be more quickly turned out by the 
American engine-builders? is what those interested will 
ask, How can this beso? Is it a reasonable conclusion ? 
especially seeing that many of our English firms have 
experienced little difficulty (or none they could not over- 
come) in coping with previous orders, and the standard 
of designs cannot have so materially altered, but it would 
have been easier for these firms to have again supplied 
the demands made. 

To the observer it would seem that the American firms 
can and do get through the work more quickly ; in point 
of fact, that their methods of production are in advance 
of our own, and a careful consideration of the subject 
should be useful in finding out where the gain in speed is, 
and how obtained. I believe that an average English 

- workman is as good and as quick, indeed compares to 
advantage with any other nationality ; and we have had 
optical proof that, as far as erecting goes, our workmen 
can join issue with any other, and, this fact is forced 
upon us, that the gain in speed is in the very careful con- 
sideration given by the American engineers to the details 
worked up right from drawing-office, through foundry, 
forge, machine-shop, to the erecting-shop, such detail 
that does not stop at the consideration that to produce 
4 certain machine form or component part a casting has 
a be made, or a forging and a certain amount of dril- 
Ing, Planing, milling, &c., has to be done to complete 
the form; but intense thought is given even in the 
mixing of the metal in the cupola, more care is given 
to the “skin” as to the effect the produced castings, or 
mm another case the produced forgings, will have upon 
- life and the work of the tools re machines used in 
advancing the work. ‘Taking care that the minimum 
of work is put upon the form at the maximum of speed, 
tooke thought is given to the suitable speeding of the 
and to suitable arrangement than (in many cases, 
ped hte a eee pager gd by oo nglish firms ; 

, more emphasis is laid u i 
un ary wae pon the curtailment of 
ow, Sir, in conclusion, I think it should be particularl 
urged that our English firms and workmen an and 4 
a oa work equal to, nay, even better than those of 
wa rial country, and this giving of orders to American 
ma ~ ag builders is no reflection upon the standard of 

ur. Work, but to the mind of the average observer is a 

pe ‘Y ection upon our methods. 
ti the sooner our English firms thoroughly and prac- 

Y arrive at this conclusion, the sooner will our papers 


be free from paragraphs headed ‘‘ More foreign locomo- 
tives for our English railways.” 
Yours faithfully, 
Birmingham, April 13, 1899. MACHINE Work. 





FRIENDLY SOCIETIES. 
To THE EDITOR OF ENGINEERING. 

Sir,—In your issue of the 7th inst. under ‘‘ Industrial 
Notes,” you gave an interesting account of the ‘‘ Ancient 
Order of Foresters,” but I should like to point out that 
one part of it is incorrect. 

You say ‘*The Ancient Order of Foresters is but one of 
several great orders, the Oddfellows coming next in im- 
— as regards numerical strength and financial 
worth.” 

Now, Sir, as an Oddfellow, I should like to inform you 
that the ‘‘ Manchester Unity Order of Oddfellows” is the 
largest and richest friendly society. The aggregate mem- 
bership in all classes is 944,769, while the tctal funds 
amount to upwards of 9,500,000/. 

You will, therefore, see by the figures you published 
that the Foresters must still play ‘‘ second fiddle” to the 
Manchester Unity of Oddfellows, both numerically and 
financially. 

Yours truly, 
Warwick, April 13, 1899. W. Hammonp. 





ELECTRICAL MOTOR CARRIAGES. 
To THE Eprtor or ENGINEERING. 

Srr,—There seem to be so many obstacles to the 
ultimate firm establishment, and apparently inseparable 
from the early life of a new industry, such as the adverse 
state of the law, the over-sanguine inventor, and, lastly, 
the professional company promoter, that those who are 
most interested in the matter, and one who has largely 
contributed to the years of labour necessary in making 
the electrical vehicles a practical success, take all these 
things as a matter of course. But when a gentleman of 
the standing of Sir David Salomons states (assuming that 
he has been correctly reported in ‘‘ The — Magazine” 
of this month) that the electrically-propelled carriage is 
an impossibility, it is to be pardoned if the remark is not 
allowed to pass unchallenged. And one is almost inclined 
to think that it was made without due consideration, as 
was the case when the same gentleman, in estimating the 
cost of propulsion by electricity a year or so ago, based 
his calculations on the cost of electric current at 4d. den 
unit, whereas at that very time it was to be obtained in 
London at 1d. per unit ! 

That one does not see many self-propelled carriages on 
the streets here is not evidence that they are unpractical. 
Our natural caution in adopting new ideas and our love 
of horses are enough to account for this; although, as a 
lover of horses myself, one of the last uses I would put 
a horse to would be the hauling of a tramcar or an 
omnibus; and I think that many of the horses one sees 
in cabs are fit subjects for anyone’s com ion, and the 
sooner their use is rendered unnecessary by the introduc- 
tion of electricity the better. 

In spite of the long start which the automobile move- 
ment has had on the Continent, and in view of the fact 
that it is only during the last two years or so that one 
was allowed to run a motor vehicle on the street here at 
all, it is a very significant fact that the principal systems 
of electrical vehicles which have been adopted in Paris 
are of English origin. 

The argument which Sir David is reported to have 

when discussing the ‘‘inutility” (sic) of electrical 
motors, ‘‘it is as if one should go for a fast drive and 
expect the horses to gallop along with a load of pas- 
sengers as well as a dozen sacks of coal,” is not to 
the point; and one is tempted to remark that the horses 
would go very fast indeed if they had no load at all to 


carry. 

But why Sir David should try to prove the matter by 
wishing to carry accumulators (represented by the sacks 
of coal) in a horse-drawn vehicle, I fail to understand ; for 
when we carry a set of accumulators in our electrical 
— we do not want to carry a horse, but do without 
them. 

In conclusion, I can only say that regarding the weight 
of an electrical carriage, it is now quite possible to pro- 
duce one capable of carrying two persons fora 40-mile 
journey, the total weight of the carriage being under 
12 cwt., at a cost for electric current of 2s., and an annual 
expense for renewal of accumulators of 20/. 

hanking you for your courtesy in inserting this letter, 
and apologising for taking up so much of your valuable 
space, eee 
T remain, Sir, yours rite 
C. OPPERMANN. 


The Automobile Club, 8.W., April 17, 1899. 





CataLocurs.—Mr. Alfred Wilson, engineer, Stafford, 
has sent us a copy of his eaiage o in which the well- 
known Wilson gas producer is illustrated and described. 
Various tables of physical constants, and the like, are 
included in the letterpress.—The United States Metallic 
Packing Company, Soho Works, Bradford, have sent us a 
catalogue of the air-compressing plant made by Messrs, 
Curtis and Co., St. Louis, for whom they are the English 
agents.—Other catalogues received from the same firm 
describe the Bradford portable power drill and receiver, 
and other machine tools also operated by compressed air 
as well as the packing, which forms thefirm’s ene 
—The Edison and Swan United Electric Light Company, 
Limited, of 36 and 37, Queen-street, Cheapside, have sent 
us.an illustrated description of a new electric light fitting 








which they have designed for carrying lamps and globes 
outside shop windows and in other similar situations. 





LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 11th inst., Messrs. ig, Taylor, and 
Co. launched a fine steel screw steamer from the new 
a of their shipbuilding yard into the new turning 

rth at Thornaby-on-Tees. The dimensions of the 
vessel are 299 ft. by 43 ft. by 21 ft. 3in. moulded. Triple- 
expansion engines have been constructed for the boat 
by Messrs. T. Richardson and Son, Limited, Hartle- 
pool, the cylinders being 22 in., 35 in., and 59 in. in dia- 
meter by 39 in. stroke, with two large boilers working at 
163 Ib. pressure. The vessel has been built to the order 
of Mr. Felix de Abasole, of Bilbao. As the vessel left 
the ways she was christened the Archanda. 


The trial trip of the s.s. Birker Force took place on 
the 12th inst., and proved highly satisfactory, a speed of 
10} knots being attained. This vessel was recently 
launched 7 the Irvine Shipbuilding and Engineering 
Company, Limited, Irvine, for the Birker Force Steam- 
ship Company, Limited, Whitehaven, and is specially 
fitted tor their coasting and Continental trade. Her 
dimensions are 165 ft. phe ft. by 12 ft. moulded, with 
a carrying capacity of about 600 tons. The machinery, 
which was supplied by Messrs. Hutson and Son, Limited, 
Glasgow, is of the compound surface-condensing type, 
having cylinders 18 in. and 42 in. in diameter by 30 in. 
stroke, the boiler working at 140 lb. pressure. 


The ss. Jabiru which has been built by Messrs. 
Wigham Richardson, and Co., at the Neptune Works, 
Newcastle-on-Tyne, to the order of the Cork Steamship 
Company, Limited, of Cork, for their Continental ser- 
vice, sailed from the Tyne on Thursday evening the 
13th inst. The vessel is 260 ft. long by 344 ft. beam 
she is built to attain the highest class in Lloyd’s Register, 
and is fitted with triple-expansion engines. This steamer 
is the fourth built for the Cork Steamship Company by 
Messrs. Wigham Richardson, and Co., and there are two 
more in hand. 


Thes.s. Cork was launched on the 13th inst. by Messrs. 
Blackwood and Gordon, to the order of the City of Dublin 
Steam Packet Company, of Dublin, to be employed in the 
cross-channel trade between Dublin and eo as 
consort to the four popular steamers Louth, Wicklow, 
Carlow, and Kerry, also built by Messrs. Blackwood and 
Gordon. The dimensions of the Cork are as follow: 
Length, 260 ft. ; breadth, 34 ft. ; depth, 16 ft. 9in. The 
engines are of the triple-expansion type, of fully 3000 
horse-power. 





On Thursday afternoon, the 13th inst., there was 
launched from the Shipbuilding and Repairing Works of 
the Blyth Shipbuilding Company, Limited, of Blyth, a 
steel screw steamer named Warwick, built to the order of 
Messrs. Atkinson Brothers, of Newcastle-on-Tyne. The 
dimensions of this vessel are: Length, 243 ft.; breadth, 
364 ft.; depth, 18 ft..9 in. Triple-expansion engines 
will be supplied and fitted by the North-Eastern Marine 
Engineering Company, Limited, of Wallsend. 





IMMIGRATION INTO BRAziL.—It appears that no fewer 
than 760,000 Italian immigrants have arrived of late years 
in Brazil. Of these immigrants, 400,000 remained in the 
State of San Paulo. 


Water-Tuset Borers.—The Imperial and Royal 
Austro-Hungarian cruiser Zenta, constructed by the 
Stabilimento Tecnico Triestino, has successfully agen 
all her official trials in the Adriatic, attaining with ease 
the speed of 20.9 knots mean with 7800 indicated horse- 
eg which is 8 per cent. above the guaranteed power. 

his fine vessel is 312 ft. long by 40 ft. beam, and about 
2300 tons displacement. The triple-expansion twin screw 
engines are supplied with steam by eight Yarrow water- 
tube boilers of similar construction to those recently fitted 
with success on the Dutch cruisers Holland, Zeeland, and 
Friesland. At the present time when various types of 
water-tube boilers are on their trial by the Admiralty, 
the success of these simple English boilers is of interest. 
The Dom Carlos, cruiser for the Portuguese Government, 
built at Elswick, and fitted with 12 Yarrow boilers, has 
also been most successful on her official trials. ; 





Water Suppry or Lexps.—At a meeting of the water- 
works committee of the Leeds City Council on Friday, it 
was stated that the Home Office had, in the interest of 
the water supply of the city, decided to order the closing 
of the burial-ground at West End Church. This will be 
the second burial-ground in regard to which a similar 
step has been taken, the other being at Fewston. An 
application was received by the committee from the Shad- 
well Parish Council, asking the council to supply Shad- 
well with water, and the committee to do so on 
the same terms as those upon which it now supplies 
Roundhay. A sub-committee was appointed to open 
tenders for a new 18-in. main, which is to be begun from 
Woodhouse Moor to the service reservoir at New Wort- 
ley, the object being to improve the supply to Wellington- 
road and that neighbourhood. A long list of extensions 
of mains was submitted, and these were agreed to, the 
applicants paying the usual 10 per cent. on the outlay. 
It was reported that the depth of water in up reser- 
voir was 43 ft. 3 in., or within 19 ft. of its total capacity. 
There is thus ground for believing that the great 
engineering difficulties in connection with this watershed 
have at last been overcome, and that there is little fear 
of Leeds being ever again threatened with a water famine. 
The present storage in the Corporation reservoirs 
represents 106 days’ supply. A year ago the quantity 





represented 104 days’ supply. 
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EXPRESS PASSENGER LOCOMOTIVE FOR THE FRENCH STATE 
MESSRS. SCHNEIDER 


WE publish on our two-page plate, on the present, 
and on pages 515 and 518, general and detailed views of 
an express passenger locomotive constructed by Messrs. 
Schneider and Co., of Creusot, for the State railways 
of France. The illustrations are so complete that only 
a short description will suffice. The engine has four 
coupled wheels and a four-wheeled front truck ; the cy- 
linders are placed outside the deep plate frames which 
are extended well forward of the truck, and bevelled at 
the end to receive the sharp bow-plate covering of the 
smokebox door, a device introduced to reduce the air 
resistance when running at high speeds. With the 
same object, the front of the driver’s cab is finished 
with a pointed curve, as will be seen by reference to 
the general elevation on this page. The construction 
of ke truck is clearly shown in the plan and longitu- 
dinal and transverse sections; it is so arranged that 
the centre pin on which it turns, allows a lateral 
movement on each side of the centre line of 1 in., 
the motion being controlled by plate springs (see 
Figs. 1, 2, and 3). The boiler and outside firebox 
shell are of extra mild steel plates, and the tubes 
are of steel on the Serve system. The firebox and 
the front tube-plate are of copper. The firebox is of 
the Belpaire type and is placed between the driving 
wheels, so that a considerable depth is available ; it 
is fitted with a brick arch, and the details of the drop- 
bars in front are shown in Figs. 1 and 2. The method 
of staying the firebox is illustrated by Figs. 2 and 4; 
the firebox stays are of copper. The boiler is fitted 
with three safety valves, two of which are on the 
dome, and the third over the firebox. The boiler is 
fed by two 9.5 millimetres Friedmann injectors 

laced at the back of the firebox, as will be seen 
~ Fig. 3. The exhaust is of the variable type, and 
can be controlled from the driver’s footplate. Steam 
admission to the cylinders is regulated by Wal- 
schaert’s gear, and, as shown in Fig. 5, the valves are 
cylindrical ; an air entrance valve is placed on each 
steam admission pipe to allow the entrance of air 
during admission, when the engine works with a 
haved regulator. The reversing gear is operated by 
a quick-motion screw. This engine and the others 
built on the same patterns, are provided with a 
Wenger compressed air brake, of the model prescribed 
by the French State railways. A continuous actin 
Bourdon lubricator is adapted to the slide valves, an 
is operated off the link motion. 

The following are some of the leading particulars of 
this locomotive : 


Boiler : 


Length between tube-plates 3.582 m. (11 ft. 9 in.) 
Mean diameter of barrel... 1.380 ,, (4 ft. 6.3 in.) 
Total length of boiler ... 6.865 m. (22 ft. 6.25 in.) 
Length of outside firebox ... 2.240 ,, (7 ft. 4.18 in.) 


Width a Pe ... 1.192 m. (3 ft. 11 in.) 
Thickness of plates, barrel 017 m. (.67 in.) 
* an back of 
firebox shell 017 ,, (.67 ,, ) 





CONSTRUCTED BY 
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Thickness of po. front of 
firebox shel. me ae 
Thickness of plates, sides of 
firebox shell 5 ses 
Thickness of plates, front 
tube-plate (copper) = 
Height from rails to centre 
of boiler oo 
Diameter of steam done ... 
Height - 


Firebox (Copper) : 
Length a ... 1.995 m. (6 ft. 6.54 in.) 
Width ... ~ . .990 m. (38.97 in.) 
Weight at back 1.878 m. (6 ft. 2 in.) 
Grate area... un ...2.05 sq. m. (22.066 sq. ft.) 
Thickness of tube-plate 030 m., (1.18 ind 
” ack ,, -016 ,, ( .63,, ) 
ss side ,, ak eee as ¢ ee 
Width of water space front 
and back ... ise = 080 ,, (3.15 ,, ) 
Tubes: 
Numberof tubes (Servetype) 111 
Outside diameter of tubes... -065 m. (2.56 in.) 
Smokebox : 
Length . 1.125 ,, (3 ft. 8.28 in.) 
Diameter » 204. 44.,, TaD 
Cylinders : 
Diameter... -440 m. (17.32 in.) 
Length of stroke ‘ Bes 50 ,, (25.59 ,, ) 
Distance from centre t 
centre of cylinders 1.900 ,, (74.80 ,, ) 
Distance from centre to 
centre of valve spindles .. 2.300 ,, (90.55 ,, ) 


Frames : 
Total length of frame 
Clear 
frames oo Ske 
Thickness of frames “e 
Height of buffers above rail 
Distance between buffers ... 
Width of floor plate ; 
Thickness of truck frame ... 
Width of truck frame 
Height from rails to foot- 
plate... ae ie 
Wheels : 
Number of coupled wheels... 


istance between 


al 


—__ 


2 Li | | 
x a ~ 


.017 m. (.67 in 
019 ,, (.75 ,, 
025 ,, (.98 ,, 
2.300 m. (7 ft. 63 


) 
) 
) 


in.) 


.700 ,, (27.56 in.) 


.940 ,, (37.0 in. 


) 


--- 9.680 m. (31 ft. 9.11 in.) 


L250 ,. (4,5, 042 .,, ) 
.030 m. (1.18 in.) 


1.040 m. (3 ft. 


5 


1.730 , 


’ (5 ” 8 ” ) 
. 2.730 m. (8 ft. 11.5in.) 


.025 m. (_ .98 in.) 


0.86 ,, (33.86 , 
1.835 ,, (72.23 , 
4 


>) 
>) 


a truc ie. one 4 
Diameter of coupled wheels 2.030 m. (79.92 in.) 


o truck % 
Distance between coupled 
wheels i ak 
Distance between truck 


wheels ae oe 
Distance between front driv- 

ing and gear truck wheel 
Total wheel base... : 
Diameter of driving axles ... 
re truck a 

Heating Surface : 

Firebox bine sa 

Tube (including ribs) 
Total heating surface 


” 





-960 ,, (37.79 , 


-180 m. (7.08 in 
-140 ,, (5.51 ,, 


.--11.108q. m. (119.475 
147 (1582.3 


1707.77 sq. ft. 


») 


... 2.700 m. (8 ft. 10.30 in.) 
.- 2.000 ,, (6,, 6.74 ,, ) 


2.550 ,, (8 ,, 4.40 
. 7.25 ,, (23,, 9.44 


” ) 
%9 ) 
.) 
) 
q. ft. 
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RAILWAYS. 


AND CO., CREUSOT. 





Volume of Boiler: 
Water ... ise ..- 4.040 c. m, (142.67 ce. ft.) 
Steam ... ox AD: oh (75.07 .,..) 
Total .. 6.180 ,, (218.24 ,, ) 


14 kilos. per sq. cent. 
(199.122 lb. per sq. in.) 
Tractive effort with 55 per 

cent. admission ..-6,050 kilos. (5 tons 19 ewt.) 


Effective steam pressure ea 


Weight of engine, empty 45,600 ,, (44,, 17,, ) 
ts ‘i in work- 
ing order booe0..., (2., 8 «a ) 
auge ... scatiaeats .. 1,450 m. (4 ft. 9 in.) 
Length over buffers... ...10.295 m. (33 ft. 9.25 in.) 
Height from rail to top of 
chimney ... see a en:,, (4 ,, 618,,) 








GerMAN Iron Minerats.—The production of iron 
minerals from the Siegen mines has been disposed of in 
advance to April 1, 1900. Prices for deliveries subse- 
> to the first quarter of 1900 have not yet been 

xed, 





ALGERIA AND Timpuctoo Raitway.—The locomotive, 
if the French have their way, will soon make a bold 
plunge into the immense Sahara, a railway having been 

rojected from some point in Algeria to Timbuctoo. 

he French Treasury has been asked to guarantee 4 per 
cent. per annum upon a capital of 8,400,000. The whole 

roject may appear a little wild to sober British eyes, 

ut if the guarantee solicited is granted, it will not be 
by any means the first sacrifice which France has been 
called upon to make, and which she actually has made, 
to her ambition. The object of the Algeria and Tim- 
buctoo Railway is to establish more rapid communication 
between northern and north-western French Africa. 





Dancerovus Macuingry.—On April 12 a case of 
some importance came before the stipendiary magis- 
trate in Sheffield, in which the Torpedo Bag Company 
were summoned for an infringement of section 82 of the 
Factory Act, 1878, for neglecting to fence and maintain 
securely fenced a cardboard binding machine. It 
appeared that a boy named William Guest was at work 
at the machine. His work was to place pieces of card- 
board under a sort of guillotine arrangement, which bent 
the cardboard for manufacture into boxes. While doing 
this he put his hand too far under the machine, in conse- 

uence of which part of his finger was taken off. It was 


shown that if the machine had been properly, fenced the 
boy could not have been hurt. Her Majesty’s Inspector 
of Factories, who visited the works on Good Friday, 


discovered that the machine was furnished with slits im 
which guards might be placed for the protection of the 
dangerous part. It was proved on behalf of the defen- 
dants that (a) the managing director did not even = 
that a guard was not attached ; (b) the foreman was 0 
ignorant of the fact. It was admitted by Mr. —_ 
who appeared on behalf of the company, that oo 
machine was badly fenced. A new man had been Legge 
employed to take charge of the cardboard binder, who 
did not know that a guard was necessary. In spite 0 
this and in spite of the professed ignorance of the manag- 
ing director and his foreman, a fine of 201. and 10s. was 
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BUENOS AYRES HARBOUR WORKS. 


At the ordinary meeting of the Institution of Civil 
Engineers, on Tuesday, April 18th, Mr. W. H. Preece, 
C. . F.R.S., President, in the chair, the paper read was 
on “Buenos Ayres Harbour Works,” by Mr. J. M. 
Dobson, M. Inst. C.E. 
_ early as 1862 the late Mr. Eduardo Madero, of 

uenos Ayres, had turned his attention to the question 
of docks for the port of that city, but all applications to 
f ongress for permission to construct a system of docks 
ailed until the year 1882, when an Act was obtained 
under which the Executive Government were authorised 

contract with Mr. Madero for the construction of 
ocks and warehouses, together with entrance channels. 
B docks were to be constructed on the riverside of 
ogg Ayres, between the gas works on the north and 
the Riachuelo River on the south. 
ae recommendation of Messrs. Baring Brothers, 
wa wer applied to the late Sir John Rasiaioe, 
mak resident Inst. C.E., to undertake the engineering, 
inten firm reported in March, 1884. The rt was 
Hew, approved, and the appointment of Sir John 

; w, Son, and Hayter confirmed. A contract for 

general work was let to the late Mr. Thos. Andrew 
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Walker; a similar engagement being also made with 
Messrs. Sir W. G. Armstrong, Mitchell, and Co., for the 
whole of the hydraulic machinery. : 

In the preparation of the plans two points had to be 
studied, viz., the exact position of the docks and the 
direction of the entrance channel. It was ultimately 
decided to place the docks parallel to the coast, and to 
provide locks at both ends. With regard to the direction 
of the channel, it was decided to turn it as quickly as 
possible into the run of the river, in order to avoid ex- 
cessive silting. 

The works comprised: A south basin with a water area 
of 35 acres, and a depth of 21 ft. 3 in. below low water. 
Four docks connected with each other by passages, 
crossed by swing bridges, having a lock at the south end 
65 ft. 6 in. wide and 442 ft. 9 in. long, with a depth over 
sills of 21ft. 9 in. at low water, and at the north enda 
lock 82 ft. wide and 508 ft. 4 in. long, with a depth over 
sills of 22 ft. below low water. The two locks were each 
crossed by a swing bridge, and the depth of water in the 
docks was 23 ft. 9in. below low water. A north basin, 
having a water area of 41 acres, with a depth of 21 ft. 3in. 
below low water. On the east side of this basin was the 





entrance to the north channel, which was 100 metres wide 
at the bottom with sloves 10to1. It had been dredged 


to its intersection with the south channel, a distance 
of 9.8 se pte grt tp of the in were 
two graving docks equip) wit necessary pumpin 
machinery ; one dock 600 ft., the other 492 ft. long, oe 4 
having a depth of 20 ft. over the sill at low water. The 
total water area of the four docks and two basins was 
174 acres, and the length of quays 27,821 lineal feet. 
Thirteen warehouses had been built on the west side of 
the docks, having a total capacity of 641,715 cubic yards, 
and a floor area of 202,751 square yards (41.89 acres). 
Eight sheds (one bonded) had been constructed, having a 
total capacity of 122,040 cubic yards, and a floor area of 
27,870 square yards = acres). 

The whole of the foregoing works were enclosed by an 
outer wall nearly three miles long, of which 7793 lineal 
feet were of stone construction, the remainin rtion 
being of timber. There were railway lines on both sides 
of the docks connected with the north and south trunk 
lines of the Republic. 

The docks, and lock walls were all built of 
rubble neo yma 4 of granite, the coping, bedstones, quoins, 
steps, and machinery foundations being of ashlar masonry 
of — In one month alone 17,488 cubic yards of 
rubble masonry were built, requiring some 26,700 tons of 
stone from the contractors’ quarries. 

In order to carry out the works, banks had to be 
formed to enclose the different sections. At the south 
end of the south basin, owing to depth of water and the 
tide, crib-work was constructed so that side-tips could be 
used, thus depositing the material more rapidly to form 
the bank. As each dock was completed a timber dam 
was erected in front of the passage which connected the 
completed dock with one to be constructed. 

The pile-engines used in the construction of the outer 
wall were the first constructed of their kind. They were 
really steam hammers, but instead of the hammer-head 
moving and the cylinders —— stationary, the 
—_ was fixed and the cylinder struck the 

ow. 

From the entrance of the north basin to Ko, 2.3 the 
dredging of the north channel was in tosca, with a layer 
of sand at the top. From Ko. 2.3 to Ko. 4 it was in mud 
intermixed with sand, and from Ko. 4 to the end the 
dredging was in mud. The mud and sand were brought 
and pumped ashore, and the total area filled represented 
294 acres. Great difficulty was experienced in landing 
the tosca dredged, amounting to 651,700 cubic metres. 

The channel had six beacons in the length of Ko. 9.8. 
Buoys were moored every 1000 metres apart. The channel 
was not yet completed to deep water. When the plans 
were prepared it was intended that the Government, whc 
were dredging the south channel, should complete a 
channel from the intersection to deep water by the time 
the north channel was finished to that point, but such had 
not been the case. 

The whole of the bridges, gates, sluices, capstans, 
cranes, and lifts were worked by hydraulic power. 

The graving-dock walls were built of rubble masonry 
of granite, with altars, copings, steps, &c., of ashlar 
masonry of granite. In the west dock (first commenced) 
the invert was built of bricks, but as it was impossible to 
secure sufficient bricks to complete the second invert, 
concrete was substituted. The water was admitted to 
each dock by two sluices, one on either side of the dock, 
and with these two sluices the dock could be filled in 
about twenty minutes. The dock entrances were cl 
by ship caissons. : 

The pumping machinery consisted of two centrifugal 
pumps with vertical spindles, eacn driven by a balanced 
compound condensing horizontal steam-engine, coupled 
direct to the pump spindle. The west dock was com- 
pleted in ten months from the date of the Act, and the 
east dock, together with the pumping station, in fifteen 
months. The amount of work done during the fifteen 
months was enormous—including 56,464 cubic metres of 
rubble masonry alone. 

The total area of land reclaimed from the river was 
926 acres, of which 561 acres had been made up more 
eg po quay level ; and the total cost of the works was 





Rat.ways in Persta.—Notwithstanding its consider- 
able extent and its possession of a population of 9,000,000, 
Persia has only one line of railway six miles in length. 
This small line, which unites Teheran with Shan-Abdul- 
Azim, belongs to a Belgian company. The Russian 
Minister of Finance has now authorised a syndicate of 
Russian capitalists to construct a line from Alexandropol 
to Chactan, on the Persian territory. The line can be con- 
tinued later on vid Tabriz, Teheran, and Ispahan to the 
Persian Gulf. The construction of the first section from 
Alexandropol to Djulfa, which will be shortly commenced, 
will involve an outlay of 2,000,000/. Should the contem- 

lated extension wd Tabriz be proceeded with, the 
ussian Government will assist it with a subsidy. 





A Larce Wittans EncInE.—Messrs. Willans and 
Robinson have just completed at their Rugby works a 
large engine of the central-valve type, designed to give 

wer for electric traction purposes up to 1200 indicated 

orse-power for continuous running. The most econo- 
mical load is 1000 indicated horse-power, and the emer- 
gency load is 1500 indicated horse-power. Therevolutions 
are to be 230 per minute. This engine is intended to be 
coupled direct to a Siemens 10-pole dynamo, having an 
output of 1420 amperes at 460 to 550 volta. This engine 
was under steam last Friday, and at the same time a 
smaller engine of a similar type was wang tested by means 
of a water brake. The emergency load for this en 
is 585 brake horse-power, and the most economical load 
470 brake horse-power, the speed being about 320 revolu- 
tions per minute. ; 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last. Thursday forenoon 
there were 20,000 tons of pig iron dealt in, and prices 
were the turn easier. Scotch and hematite iron recovered 
14d. per ton. The close was firm. In the afternoon the 
market was very idle, only some 5000 tons changing hands, 
and prices were a shade easier. The settlement prices 
at the close were: Scotch iron, 54s. 14d. per ton; 
Cleveland, 47s. 10}d.; Cumberland and Middlesbrough 
hematite iron, 583. 3d. and 60s. per ton. At the 
forenoon session on Friday some 10,000 tons were sold. 
Prices were firm, Scotch advancing 1d. per ton; and 
Cleveland went up 14d. per ton. About 28,000 
tons were sold in the afternoon, and prices closed 3d. per 
ton easier. A poor business was done in the market on 
Monday forenoon, when the tone was steady. Scotch 
and Cleveland iron both fell 1d. per ton, and the sales 
were about 10,000 tons. There was very little passing 
in the afternoon; but prices were firm, and Scotch rose 
to 543. 34d. perton. Cleveland hematite iron left off just 
the turn better on the day at 58s. 4d. cash, with buyers over. 
The settlement rates were 54s. 3d., 48s., 58s. 44d., and 60s. 
per ton. Tuesday’s market was very active and strong in 
the forenoon. London was reported to be a taker-up of war- 
rants, and the ‘* bears” were fidgety ; 30,000 tons were 
bought. Scotch rose to 55s. per ton, and closed at 54s. 104d. 
per ton, which was 74d. up from Monday. Cleveland ad- 
vanced 5d. per ton. Other 30,000 tons changed hands in 
the afternoon, and the closing price was firm at 55s. per 
ton for Scotch iron. The settlement prices were 55s., 
483. 6d., 58s. 9d., and 603. 14d. per ton. A big business 
was again done this forenoon, London being a free buyer 
of Scotch iron. Probably 30,000 tons were dealt in. Scotch 
rose 7d. per ton. A big business was done in the after- 
noon, and Scotch rose to 56s. per ton. The settlement 
prices were: 56s., 493. 3d., 59s. 3d., and 60s. 3d. per ton, 
The following are tbe quotations for makers’ No. 1 
iron: Clyde, 61s. 6d. per ton; Gartsherrie and Calder, 
623. ; Summerlee, 65s, 6d. ; Coltness, 68s.—the foregoing 
all shipped at Glasgow; Glengarnock (shipped at Ar- 
drossan), 61s. 6d.; Shotts (shipped at Leith), 64s, ; 
Carron (shipped at Grangemouth), 64s. per ton. Late 
cables from the United States report the stocks 
reduced about 100,000 tons during the month of 
March, with indications of a fresh buying wave 
at the full market prices. Local deliveries against 
current contracts continue on a very heavy scale, but new 
business for home consumption is undoubtedly very quiet. 
Considerable orders continue to be placed for shipment 
to the Continent, and exports are very large and likel 
to continue so for some time to come. There are still 
82 furnaces in blast in Scotland, of which six are making 
basic iron, 42 are making hematite iron, and 34 
are making ordinary iron, The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
306,499 tons yesterday afternoon, against 307,349 tons 
yesterday week, thus showing for the past week a reduc- 
tion amounting to 850 tons. 


Finished Tron and Steel.—The iron and steel trades in 
the manufacturing branches continue very busy, and 
home consumers are taking large quantities of raw iron. 
Merchants quote Scotch-made hematite iron at 63s. per 
ton for delivery at the steelworks. In both departments 
trade is exceedingly busy, and prices are firm. 


The Caledonian Railway Company and American Rails. 
—It seems that the statement made in London last week 
that the Caledonian Railway directors had purchased 
3500 tons of American steel rails must be taken with a 
grain of salt. The order is only for 1000 tons, and even 
that is only as a sample lot, which was given out in oppo- 
sition to the wishes of one of the advisers of the company. 
The price is 4/, 2s. 6d. per ton, whereas the prices of two 
tenders that were put against the American tender were 
4/. 12s. 6d. and 4/. 17s, 6d. per ton. We shall see how 
they turn out. 

Glasgow Copper Market.—Last Thursday forenoon 
50 tons of copper were bought in the Glasgow market, 
and tle cash price rose 10s. at 73/. 2s. 6d. per ton, while 
the three months’ rate was 71/. 15s. per ton. There was 
no dealing in the afternoon, but sellers offered to take 
2s. 6d. less for cash and 53, less for three months. On 
Friday forenoon 50 tons of copper were bought, and the 
price made an advance of 2s. 6d. per ton. A similar 

uantity was sold in the afternoon and the cash price 

rop 7s, 6d. per ton, and the three months’ quotation 
was 12s. 6d. down. On Monday forenoon there were no 
transactions in copper, but the price made 7s. 6d. per ton. 
In the afternoon the cash price rose to 74/. 2s. 6d. 
per ton, but no business was done. At yesterday’s fore- 
noon session 100 tons of one. changed hands, and the 
price made 103. per ton. It rose 16s. at the afternoon 
session, but without any transactions. At to-day’s fore- 
noon market 50 tons of copper were sold, and the price 
receded 2s. 6d. per ton. In the afternoon the metal was 
strong at 75l. 5s. per ton sellers, 


Smart Engineering Work on the Clyde. — Somethin 
like a record in the way of fitting engines on boa 
vessels has just been created by Messrs. M‘Kie and 
Baxter, Govan. The steamer Seapoint, a vessel of 800 
tons deadweight capacity and 800 indicated horse-power, 
built by Messrs. S. M‘Knight and Co., Ayr, arrived in 
the harbour on Thursday night week, and the firm started 
work on her on Friday morning by shipping the boilers at 
Stobcross. The vessel was then towed to -, Base crane, 
where the = funnel, and other heavy articles were 

ut on boa Since then the machinery department, 

c., has been fixed up, and the engines underwent a 
successful trial under steam on the following Wednesday. 
All that then remained to be done was the painting of the 


sea within a week. This, too, without any necessity for 
a night shift, ahd with only some trifling late work on the 
part of two or three of the men. 


Forty- Thousand Accidents in a Year.—Mr. John 
Calder, Her Majesty’s Inspector of Factories, Aberdeen, 
addressed the graduates’ section of the Institution of 
Engineers and Shipbuilders in Scotland, at the last 
meeting of that body, on the ‘‘ Prevention of Accidents 
in Factories.” In the course of his address he stated 
that there were 200,000 factories of various kinds in the 
country, employing 44 millions of people. In 80,000 fac- 
tories, with an average of 47 employés, mechanical power 
was used. In those factories there were 40,000 accidents 
during 1897, in which 700 persons were killed. Only one 
woman in 100,000 was killed, one girl in 30,000, one boy 
in 7000, and one man in 4000, and the relative figures in 
the non-fatal accidents were much the same. Dealing 
with the causes of accidents, Mr. Calder said that in spite 
of the facilities now affored for the acquisition of some 
knowledge of mechanical principles, many workmen and 
some foremen and employers were grossly ignorant of the 
nature of the forces and mechanical arrangements which 
it was in their power either to control or to set free with 
resulting danger. Other causes of accidents were care- 
lessness, defects of machinery and structures, insufficient 
lighting, and absence of safeguards. Slides were ex- 
hibited showing different methods of preventing acci- 
dents. 

Sulphate of Ammonia.—This commodity has of late 
been steadier, running to 107. 15s. per ton f.a.s. Glasgow, 
and 10/. 17s, 0d. per ton f.o.b, Leith. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Dangerous Trades of Sheffield.—A short time ago 
the Departmental Committee formed to inquire into the 
working of certain dangerous trades, issued their report 
with regard to the manufacture and use of grindstones 
and also to file-cutting. That report has been under the 
consideration of committees of the council of the Sheffield 
Chamber of Commerce and Manufactures, and they have 
issued very lengthy comments upon it. The Committee 
complain that the Commissioners held their inquiries and 
published their reports without anyone, representing 
the employers or the employed concerned, being on 
the Commission. As a result, so far as the grind- 
stone trade is concerned, recommendations are made 
which will involve that trade in a very heavy expense, 
and practically a revolution of the present system. 
The Committee say that the principle is exceedingly 
dangerous, and altogether opposed to the general prin- 
ciples which obtain in this country of giving a full 
hearing to anyone whose interests are affected. The 
recommendations of the Commissioners with regard to 
the file trade they themselves characterise as ‘‘ drastic,” 
and they call upon the manufacturers, or the giver out of 
work, to perform an amount of supervision over the em- 
ployed such as is absolutely impracticable. They are 
not only to see that the file cutters when at work wear 
clean overalls, but they are to see that they wash their 
hands before leaving the shop, and on no account bring 
food into the shop. There will be very strong protests 
entered against the report by both masters and workmen 
employed in the trade. 
The Smoke Nuisance in Sheffield.—The Recorder of 
Sheffield, Judge Waddy, «.C., has had before him an 
appeal of the very greatest interest to the ag trades 
of Sheffield. Some time ago Messrs. Robert Bunting 
and Co., steel manufacturers, of the Greenland Works in 
that city, were summoned before the magi 
causing @ nuisance by excessive smoke, and they were 
ordered to abate it. Against that decision they now 
appealed. The evidence was that at the appellants’ 
works is a chimney 120 ft. high, fed by two large 
Lancashire boilers and two fairly large mufllers. The 
furnaces were used for heating ingots of steel which 
were subsequently forged. he Act of Parliament 
allowed certain latitude in the emission of black smoke 
from furnaces used for heating steel which was afterwards 
to be ‘‘rolled,” but no mention is made of the heating of 
steel preparatory to being ‘‘ forged.” The appellants have 
rolling mills for manipulating cold steel, but not for roll- 
ing hot steel, and the contention was that they did not come 
within the purview of the Act of Parliament, and there- 
fore could not make more than six minutes’ black smoke 

r hour, as allowed by the Sheffield Corporation bye- 
aws. The case for the appellants was that they were 
not excluded from the benefit of the Act, because the 
steel was forged and not rolled, and they called Professor 
Arnold, of the University Technical School, and practical 
steel melters, to prove that it was impossible to carry on 
this branch of trade without making a certain amount of 
black smoke, and that to attempt to interfere with the 
operation would seriously restrict the development of 
business. The Recorder ruled against them, and dis- 
missed the appeal with costs. As the case is of very 
considerable importance to manufacturers, it is more than 
probable that it will not be allowed to rest where it is. 


Steel and Iron Trades.—Since the quarterly meetings in 
the iron trade there have been further slight advances in 
the prices of certain classes of iron. Local makers are very 
full of work and show no anxiety to commit themselves 
more than they have done, even at current rates. The 
steel houses still furnish encouraging reports of the con- 
dition of business with them. “the demand for all kinds 
of steel needed in the manufacture of machinery and of 
tools is unusually brisk ; and the consumption of Siemens 
and mer steels in the production of railway material 
and other heavy goods is very large. Many of the lighter 
industries of the city are just now ing through a quiet 





machinery, so that the vessel has been made ready for 





season, and a good deal of work is being done for stock. 


strates for | be 


South Yorkshire Coal Trade.—The coal trade of the 
South Yorkshire district continues to be in an active con- 
dition, and there is a good demand for all qualities of 
coal. The pits have been working well during the week 
and stocks are low. The demand for house coal is still 
brisk, and the advanced rates are maintained. Thesale of 
manufacturing fuel is very active, large quantities goin; 
to the Lancashire manufacturing centres. Quantities o 
coal are also being sent for shipment to the Black Sea 
and a ports, although the Baltic is not yet 
opened. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—Y esterday there was a fairly 
numerous attendance on ’Change here, and the market 
was in a healthy state. There were more buyers than 
sellers, and purchasers were prepared to place orders for 
Cleveland pig for delivery to the end of the year, but sellers 
were not at all keen on entering into contracts for delivery 
far ahead, as they anticipate still further advances in 
quotations in the early future. No. 3 g.m.b. Cleveland 
pig iron was strong at 48s. 6d. for prompt f.o.b. delivery, 
and some of the leading brands were said to have realised 
up to 49s. No. 1 was 50s. 6d.; No. 4 foundry, 48s. ; 

y forge, 47s.; and mottled and white each 46s. 6d, 
fliddlestrou h warrants were 4ds. 5d. cash buyers, 
East coast hematite pig was reported very scarce, 
and mixed numbers were fully 60s. 6d. for early delivery. 
Some sellers asked rather more. Spanish ore showed 
very little change. Rubio was 15s. 6d. ex-ship Tees, 
Middlesbrough hematite warrants were 60s. 14d. cash 
buyers. To-day’s market was rather excited owing to 
some speculation in warrants, which resulted in stiffening 
quotations in makers’ iron. No. 3 was fully 49s. for 
rompt delivery and sellers were backward. Foundr 
4 was up to 48s. 3d., and grey forge was 47s. 6d. 
East coast hematite pig was stronger, but not quotably 
changed. Middlesbrough warrants advanced to 49s. 24d. 
cash buyers. Middlesbrough hematite warrants closed 
60s. 3d. cash buyers. 


Manufactured Iron and Steel.—In the finished iron 
and steel trades there is continued great activity, and 
producers of some descriptions cannot turn out work fast 
enough to suit their customers. Most firms have orders 
booked that will keep them fully occupied for the greater 
part of the year. Prices all round are strong with an 
upward tendency, but with the exception of steel rails 
they are hardly quotably altered. ommon iron bars 
are 6l. 7s. 6d.; iron ship-plates, 62. 15s.; steel —o 
71. 2s. 6d.; iron ship-angles, 6/. 7s. 6d.; and steel ship- 
angles, 6/. 15s.—all less usual discount. Heavy sections 
of steel rails are up to 5/. 2s. 6d. net at works. 


Coal and Coke.—Fuel, on the whole, is_ brisk and 
strong. Bunker coal is rather irregular in price. Manu- 
facturing coal steady. Gas coal rather quieter. Coke is 
in most excellent demand, and the local consumption is 
enormous. Average blast-furnace qualities are fully 17s. 
delivered at Tees-side works, and itis with great difficulty 
that the exceptionally heavy requirements are met. The 
demand for export is good and is improving. 


Cleveland Miners’ Wages.—The Cleveland ironstone 
miners have by a large majority accepted the offer of the 
mineowners of 6} per cent. advance in wages. The settle- 
ment thus effected will regulate wages from April 3 to 
September 30 next. The mineowners made it a condi- 
tion of their wages offer that a number of special claims 
for alterations in wages and conditions of working should 

withdrawn, This produced a — deal of friction 
among the miners, but in the end they agreed, and once 
again Cleveland has set an example to employers and 
employés in the way of settling labour troubles. 








NOTES FROM THE SOUTH-WEST. . 
Cardiff.—The steam coal trade has shown more acti- 
vity, inquiries for both large and small descriptions having 
been good. The best steam coal has made 13s. to 13s. 3d. 
per ton, while secondary descriptions have brought 12s. 
to 12s. 3d. per ton. House coal has been dull at barely 
previous rates ; No. 3 Rhondda large has made 12s. 6d. 
to 13s. 6d. per ton. Foundry coke has brought 19s., and 
furnace ditto 16s. to 16s. 6d. per ton. Iron ore has been 
steady. Rubio has brought 14s. 3d. to 14s. 6d. per ton. 


South Wales Institute of Engineers.—The annual meet- 
ing of this Institute was held at Cardiff on Saturday, 
Mr. H. K. Jordan presiding. Discussions took place on 

pers presented at a former meeting upon ‘‘ Coal Work- 
ing in the Transvaal,” the ‘‘Treatment of Sulphide Ores, 
and ‘‘ Condensing Arrangements at Collieries.’ A - 
on ‘Wire Rope Conductors for Pit Cages,” by Mr. ¥. 
Vaughan, was read by the secretary (Mr. H. Huxham). 


Bristol Tramways.—The Bristol Tramways ese pon | 
hopes to have 30 miles of electric trams in Bristo “ 
the surrounding district in complete working order by 
May, 1900. The line from the tramway centre to the 
station will be run by electric cars in July. 


South Wales Coal.—The Lords of the Admiralty have 
accepted tenders for the supply of between 20,000 ond 
25,000 tons of coal, for delivery at the home tS one 
mainly for consumption by stationary engines. Of t Ma 
quantity Messrs. Powley, Thomas, and Co. have pou ~ 
orders for about 11,000 tons of their international coal, 
be delivered at Chatham and Portsmouth ; while —— 
Watts, Williams, and Co., have contracted to supyy 
7000 tons of Risca black vein steam coal (Monmou 
shire). Messrs. Pyman, Watson, and Co. ae rad 
obtained an order for a cargo of steam coal, to 








livered at Alderney, and also an order for coke. 
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icipal Engineers.—The annual meeting of the In- 
coperated Association of Municipal and County Engi- 
neers will be held at Cardiff on Thursday, Friday, and 
Saturday, June 29 and 30, and July1. The association 
numbers 800 to 900 members, and is fairly representative 
of the municipal engineering profession in Great Britain 
and Ireland, besides a members in most of the 
rincipal British colonies. It is understood that Mr. W. 
arpur, borough engineer of Cardiff, will be elected 
president of the association for the year, and will preside 
over the Cardiff meeting. 


The ‘‘ Ocean.” —The Lords of the Admiralty have sanc- 
tioned a supplementary estimate of 29,8507. on the 
original estimated cost of the Ocean line-of-battle ship, 
When this vessel was laid down, in February, 1897, it 
was estimated that she would cost 899,595/. This result 
would have been attained but for the great inconvenience 
to which the Devonport officials were frequently ex 
in consequence of the non-delivery of building materials. 
This was unfortunate for Devonport, as the officials had 
hoped to complete the Ocean at a less cost than her two 
sister ships, the Canopus, building at Portsmouth, and 
the Goliath, at Chatham, which will be completed at a 
total cost of 916,0847. and 900,9902. respectively. It 
should, however, be mentioned that the machinery for 
the Ocean will cost 127,244/., while that of the Canopus 
will cost 119,559/., and that of the Goliath 116,466/. 

Briton Ferry.—In the tinplate trade twelve mills have 
been in full work. The production of hematite has been 
about an average. 

The Swansea Valley.—The demand for steel bars for 
the tinplate manufacture is in excess of the supply. 
Additional furnaces are being erected at Santardave and 
Upper Forest. 








Risz 1n Coat.—Coal is hardening in price upon the 
principal European markets. Contracts for industrial 
coal which ran out in March were renewed for six months 
or a year at an advance of 1s. 8d. per ton. 





RaILROADS IN Iowa.—It is expected that 1000 miles of 
new railroad will be built in Iowa this year. This will 
be the largest construction ever effected in the State in 
any one year, The principal builders of new line will be 
the Chicago and North-Western, the Chicago, Milwaukee, 
and St. Paul, the Minneapolis and St. Louis, the Illinois 
Central, and the Wabash Railway Companies. 


Rattway ProGRESS OF THE WORLD.—We give below a 
Table showing the railway mileage of the different coun- 
tries of the world, which has been compiled by Messrs. 





Ackermann and Adamson, civil engineers and oe bad 


of Cape Town. In no place is ter activity in railroa 
work lies now shown than in South Africa, and we learn 
that the station at Cape Town is to be enlarged to fivefold 
its present capacity, the designs for the alterations having 
been entrusted to Mr. Ackermann. 


The Railway Progress of the World. 
Ending December, 1898. 
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MISCELLANEA. 


THE traffic receipts for the week ending April 9, on 
$0 of the. prinsieal lnun cf the United cinede 
amounted to 1,720,4017., which was earned on 19,604 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,706,853/., with 19,1 
miles open. There was thus an increase of 13,5482. in 
the receipts, and an increase of 440? in the mileage. 


Messrs. Joseph Kaye and Sons, Limited, of 93, a 
Holborn, London, have recently made a slight but useful 
improvement in their well-known seamless oil cans. The 
press button by which the valve admitting oil to the 
spout is opened, is now made detached from the rod, and 
ai d in such a way that when the pressure of the 
thumb is removed it is pressed back by a spring to a seat 
ing, and seals the top of the can. 


The torpedo-boats Kigyo and Python, which are the 
last of the four torpedo-boats lately built by Messrs. 
Yarrow _and Co., Limited, for the Imperial and Royal 
Austro-Hungarian Government, left Gravesend on Mon- 
day morning, bound for Pola. The four boats in question 
all passed their trials en eee a speed of 
about 244 knots with 55 tons on rd. The first two, 
the Cobra and Boa, arrived at Pola about four months ago. 


Messrs. Dorman and Smith, of the Ordsal Station 
Electrical Works, are introducing a series of switches and 
fuses specially designed for use with the higher potentials 
ed to 220 volts) now being introduced for incandescent 

mplighting. The switches, whilst rag 6 the general 
appearance of the ordinary tumbler switch, are much 
modified internally. They consist of metal and porcelain 
only, fibre insulation being entirely done away with. 
The break is also made very long, and is extremely quick. 
The fuses have been modified to suit the high pressures 
by arranging a solid wall of porcelain between the two 
terminals, thus preventing the formation of a perma- 
nent arc. 


An interesting contribution to the flash-point question is 
the report submitted to the Council of the Salford Sanitary 
Association by Mr. W. Thomson. The oil used in 15 
cases of lamp explosions was examined, with the result 
that only in four cases was the oil of the low-flash Ame- 
rican type, that in the other 11 being a Russian oil of 
higher flash point. Since very much more American than 
Russian oil is wu in Manchester, the figures are very 
striking, as if one followed the simple plan of jumping at 
conclusions so dear to the high-flash point advocates, it 
would appear that the American oil was much the safer 
of the two. The real truth of the matter would, however, 
seem to be that, as unbiassed experts have all along con- 
tended, the real source of most of the lamp accidents is a 
lamp. Mr. Thomson, indeed, reports in favour of 
raising the flash point to 100 deg., but considers that if 
this is not done, the present standard should not be 
meddled with. In every serious lamp explosion investi- 
gated by Mr. Thomson, the lamp had a glass reservoir. 
As quite a decent lamp with a metal reservoir can 
obtained for a few pence, the need for any change in the 
flash point is not particularly obvious. 


A system of ans telegraphy, known as ‘‘ Professor 
Rowland’s Multiplex,” wasrecently tested between Phila- 
delphia and Jersey City with highly satisfactory results. 
On this system a message is sent and received in 
legible and easily read type, transmitted from keyboards 
similar to those of a typewriter, the characters including 
simply the ordinary alphabet and numerals. The device 
on trial was made at the Johns Hopkins University in 
order to demonstrate what merits it and also its 
weakness, if any, and it is arranged for eight messages, 
four in each direction, and duplexed in the usual way. 
The messages are printed on either a tape or a page, and 
a speed of sixty words a minute has been obtained in 
some of the experiments, but the limit of speed or the 
number of messages was not reached. There is no other 
multiplex printing system sending from a keyboard and 
received on a page, and this one is only a part of that 
invented by Professor Rowland. The whole invention 
contemplates a relay method, by which any amount of 
territory may be covered, and comprises a system by which 
eight people in one city can be in communication with 
eight others in another place over one wire and with 
absolute secrecy. Among the advantages claimed for the 
multiplex system is that of less liability of error, since 
there is only one person engaged, and he the sender; 
while, by the Morse system, there is an opportunity for 
mistakes at each end of the line. 


At the meeting of the Institution of Junior Engineers 
held _at the Westminster Palace Hotel on_ Friday, 
April 14, the a read was on “ Piles and Pile-Driv- 
ing,” by Mr. H. Cartwright Reid, of Her Majesty’s 
Dockyard, Chatham. Mr. Basil H. Joy, chairman, pre- 
sided. In introducing the subject the author made allu- 
sion to the antiquity of pile-driving (as evidenced by the 
pile dwellings of the Stone Age, and to the recent dis- 
coveries of Mr. W. A. Donelly, of the ‘‘Crannog,” on 
the banks of the Clyde, near Dumbarton Castle) to the 
preservation of piles under Old London Bridge for 
years; and to ordinary foundations at Chatham Dock- 

ard. Various types of piles were then described: 
Bensing piles for remedying an unstable foundation, 
which was affected by transferring the weight to a firmer 
material below, by consolidating the loose material itself, 
or by holding the piles in position through the friction 
of their perimeter ; sheet piling, for facing to wharves, 
for cofferdams, and to surround excavations made in 
water-logged areas as at Chatham Docks, and in compres- 
sible soils to prevent material from escaping from under 
additional weight. True sawing was essential for water- 
tightness, and the difficulty of driving regularly was partly 
overcome by the use of grooved and tongued piles. Correct 





shoeing and ringi pene: stated to be of great importance; 
and details of the shoes in general use, as well as a speci 
shoe for grooved piles were described. Various kinds of 
cast-iron screw piles were illustrated, and attention drawn 
to a recent form of wrought iron and steel built-up pile 
for driving, rolled from 64 in. to 13in. in diameter. if- 
ferent forms of pile drivers were dealt with, and the 
more modern endless chain driver, as well as the ‘‘Lacour” 
steam monkey, ——— with them. The sinking of 
screw piles and the advantage of the use of the. water jet 
in sandy soils were alluded to. The detrimental effects 
in practice of high falls of the monkey were afterwards 
considered. They were caused by the rapidity of the 
blow not allowing the inertia of the pile to be overcome 
before the full force of impact was developed. Rapidity 
of blows kept the ground surrounding the pile from close 
contact and effected a considerable economy, as the longer 
the — between the blows, the less the pile sank 
per blow. 





AMERICAN PopuLATION.—The twelfth census of the 
United States will be taken next year. It is expected 
that the population of the Union will come out at 
75,000,000 or thereabouts. At the 1890 census, the corre- 
sponding aggregate arrived at was 62,500,000. 





Prrsonat. — We understand that Messrs. Turner, 
Hoare, and Co., engineers, Elphinstone Circle, Bombay, 
have just been appointed sole agents for almost the whole 
provinces of India for the sale of the well-known suspen- 
sion bridges, manufactu by Mr. uis Harper, 
A.M.I.C.E., Aberdeen, Scotland, and it may be men- 
tioned that this firm were at present engaged in the 
erection of three of these bridges in one of the eastern 

rovinces.—Messrs. Lund and Haigh, of the Park Iron 

orks, Stockport, ask us to state that they have pur- 
chased the whole of the patterns, drawings, and plans 
pee to the late firm of Hulme and Lund, pump 
manufacturers, Cornbrook, Manchester, and have further 
taken over the business of Messrs. Kershaw and Massey, 
of the Park Iron Works, Stockport. 


PREVENTION OF Fire.—The testing station of the 
British Fire Prevention Committee is already showing 
considerable activity, the investigations generally taking 
place on Wednesdays. Among the tests in hand are 
several with floors, and partitions of an ordinary descrip- 
tion as allowed by the Building Act, including sold 
timber floors and floors with various aggregates of con- 
crete, all of which are, of course, not subject to an 
patent or the interests of any special firm. Of methods 
of the latter class, ¢.e., patented floors, patented ceilings, 
&ce., a considerable number are, however, also under in- 
vestigation, and amongst those in hand at the moment 
we would mention a floor by the Columbian Fire 
Proofing Company, two floors of the Expanded Metal 
Company, a ceiling of the Asbestic Company, and 
windows by the British Luxfer Prism Company. The 


be | tests, ai are carried out on scientific lines, but with 


the practical purpose in view, are conducted by repre- 
sentatives of the Executive, the Council, and the body 
of members in rotation, and their reports are circulated 
acme | bi-weekly. The tests carried out on 
ednesday afternoon saw Major-General E. R. Festing, 
F.R.S., and Mr. Arthur Cates, F.R.I.B.A., South Ken- 
sington, Surveyor to the Crown, as representing the 
Council ; Messrs. Edwin O. Sachs (Chairman), F. Farrow, 
Max Clarke, Charles Goad, Ellis Marsland, and Edmund 
Woodthorpe, representing the Executive. A number of 
district <7 represented the general body of 
members, whilst the following four gentlemen attended 
as special visitors: Mr. J. McDermott (War Office), Mr. 
J. C. Murray (Admiralty), Mr. J. B. Westcott, Surveyor 
H. M. Office of Works), and Mr. Capon (L.C.C.). The 
number of members and visitors attending tests has, of 
course, to be strictly limited. 
Tue Late Sir James Wricut.—Sir James Wright, 
C.B., late Engineer-in-Chief of the Navy, and a vice- 
resident of the Institution of Naval Architects, died at 
orwood on Monday, in his seventy-sixth year. Sir J. 
Wright, who was the son of Captain George Wright, of 
Lawton, Perthshire, received his engineering training at 
Dundee, and entered the Admiralty Service at Woolwich 
Dockyard in 1845. He was transferred with the Steam 
Department of the Navy from Woolwich to Somerset 
House in 1847, and su uently to Whitehall. He was 
appointed assistant to the Engineer-in-Chief of the Navy, 
r. T. Lloyd, in 1860, and on Mr. Lloyd’s retirement in 
1872 he became Engineer-in-Chief, which post he held 
till his retirement in 1887, when he received the honour 
of knighthood. The public services of Sir James Wright 
extend from almost the beginning of our steam Navy to 
the year 1887, when marine engines had reached a very 
high state of perfection. In 1860, when he was appointed 
assistant to the Engineer-in-Chief, the simple engine 
with jet condensers, box boilers, and about 20 lb. pree- 
sure, was in use. Then under his régime followed the 
successful reintroduction of the compound engine, which 


_—— 


600 | had been previously tried and abandoned ; the adoption 


of twin screws; the steady rise of steam pressure to the 
limit of economy obtainable in practice with the com- 
pound engine; Lacend pt the introduction of the 
triple-expansion engine, and consequent further rise of 
the pressure to the limit practicable with the circular 
boiler; and the special yf om of torpedo-boat machinery. 
Throughout the period. of Sir James Wright’s connection 
with the Steam Dopartanens of the Navy steam machinery 
was in a constant state of transition, and for the at 
changes therein he was more or less responsible, and his 
name must always be associated with them. By all those 
who knew him or served under him he will be remem- 
bered as a kind friend and an able chief. 
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We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JoHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winey, 53, East 10th-street, New York, 
and Mr. H. V. Houmes, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 1/. 16s. Od.; for thick (ordinary) 
paper edition, 2/. 0s. 6d.; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 
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four lines or under, and eightpencc for each additional line. The 
line averages seven words, Payment must accompany all orders 
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and on the inside es may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF Orvil ENGINEERS.—Tuesday, April 25, at 
8 p.m. Annual general meeting of corporate members only, to 
receive the — of the Council, and to elect the Council and 
auditors for the ensuing year. 

Society or ArTs.—Monday, April 24, at 8 p.m. Cantor Lectures. 
‘Leather Manufacture,” by Professor Henry R. Proctor, F.1.0. 
Four lectures (Lecture II.). Wednesday, April 26, at 8 p.m. 
**Coal Supplies,” by T. Forster Brown. fessor W. Boyd 
Dawkins, M.A., F.RS., will preside. Thursday, April 27, at 
4.30 p.m. Indian Section. ‘Judicial Reform in Egypt,” by 
Sir iaa Scott, K.C.M.G., D.C.L., Deputy Judge Advocate- 
General, and late Judicial Adviser to His Highness the Khedive. 
The Lord Chief Justice of England, G.C.M.G., will preside. 

Royal INsTITUTION OF GREAT Brirain.—Friday, April 28, at 
9 o'clock. Professor C. A. Carus Wilson, M.A., M. Inst. C.E., on 
“‘Some Features of the Electric Induction Motor.” Afternoon 
lectures next week at 3 0’clock. On Tuesday, April 25, Professor 
J. Cossar Ewart, M.D., F.R.S., on ‘“‘Zebras and Zebra Hybrids” 
(Lecture III.). On Thursday, April 27, Professor Dewar, M.A., 
LL.D., F.R.S., M.R.I., on “‘ The Atmosphere” (Lecture III.). On 
Saturday, April 29, Mr. Louis Dyer, M.A., on ‘‘ Machiavelli” 
(Lecture III.). 

Society or CHEMICAL INDUSTRY.—LONDON SxEcTION.—Monday, 
April 24, at 8.30 p.m., an extra meeting of the section will be 
held at the Chemical Society’s rooms, Burlington House, Picca- 
dilly, when the President, Mr. George Beilby, will give an 
address on the following subject : ‘‘ The Relations of the Society 
to Chemical Engineering and to Industrial Research.” 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Ordinary general 
meeting on Thursday evening, April 27, and Friday evening, 
April 28, in the new House of the Institution, Storey’s-gate, 
St. James’s Park, at 7.30 each evening. The President, Sir 
William H. White, K.C.B., LL.D., D.Sc., F.R.S., will deliver his 
address on Thursday evening. Paper to be read: ‘‘ Evaporative 
Condensers,” by Mr. Harry G. V. Oldham, of London (Friday). 
The annual dinner will take place at the Hotel Cecil, London, on 
Wednesday evening, April 26. Z 

Tae INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, April 27, 
at 8 p.m., at the Institution of Civil Engineers. ‘‘ Experiments 
Alternate-Current Arcs by Aid of Oscillographs,” by Messrs. 
W. Duddell, Wh. Sc., and E. W. Marchant, B.Sc., Associates. 
(Conclusion of discussion.) ‘‘ Capacity Measurements of Long 
Submarine Cables,” by J. Elton he Member. 

LIVERPOOL ENGINEERING SocieTy.—Wednesday, April 26, at the 
Royal Institution, Colquitt-street, at 8 o’clock, when the followin 
business will be taken, viz.: Annual report of the Council an 
honorary treasurer’s statement, election of Council and officers 
for the ensuing session. Paper by Mr. M. Treleaven Reade, 
entitled: ‘‘Some Properties of Flexible Surfaces and Flexible 
Solids Noted Chiefly in Designing ‘The Shellbend Folding 
Boat.’” (illustrated by diagrams and models.) 
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THE METRIC SYSTEM. 


Durine the past few months there has been 
much written in our religious contemporaries on 
the old scholastic definitions of ‘‘ the substance” 
and ‘‘ the accident.” Although dealing with very 
different subject matter, these articles may be re- 
commended as a matter for study to some of the 
persons who have lately been writing to the 
Times on the metric system. Many of them 
get into dire confusion between the essential 
substance of that system, and its accidental 
connection with the decimal notation. These 
are two matters which need to be kept entirely 
apart. The principle of the metric system has 
nothing whatever to do with division by ten, or 
by any other number. It lies solely in the use of 
only one fundamental unit for measures of length, 
of capacity, and of weight. One would think that 


99 | this beautiful simplicity would recommend it at the 


first glance to all the world, and that not a single 
voice would be raised against it anywhere. No one 
can be so dense as not to be able to understand its 
main features in two minutes. In the decimetre— 
any other name would do as well, or better—we have 
a convenient standard of length. A cube of this 
dimension furnishes the unit of capacity, the litre, 


S| while the weight of a litre of water is the unit of 


weight, the kilogramme. That is the whole of the 
metric system, and it passes the wit of man to de- 
vise one simpler or more convenient. As compared 
with it, our system of weights and measures is com- 
plexity itself. 

When the metrical system was adopted in France 
there was associated with it the decimal notation. 
The men who reconstructed the calendar, who 
devised and destroyed a dozen constitutions, and 
who solemnly deposed the Almighty by resolution, 
had not the courage to introduce a new basis of 





knew that it was impossible for them to have 
two concurrent systems of notation, while to write 
the multiples and sub-multiples of the metric 
system in parallel columns, as we write tons, 
hundredweights, quarters, and pounds, would 
have been to wilfully sacrifice a great part of its 
advantage, since it would have involved a jumble 
of the decimal and duodecimal systems. It was 
not their fault that they had to count by tens; 
that method was in full operation in the age of the 
river-drift man, and probably long anterior to that. 
A custom which goes behind the earliest records of 
humanity is not to be shaken to pieces even by 
such a moral earthquake as the French Revolution. 

Some three years ago Mr. Herbert Spencer wrote 
a number of articles in the Times combatting the 
adoption of the metric system until such time as the 
duodecimal system could be introduced concurrently. 
During the present discussion the same views have 
been advanced by a correspondent signing himself 
‘* Citizen,” to whom the editor gives the honour of 
large type, and who is probably a philosopher of 
the same school. Now, to gentlemen who are 
accustomed to survey mankind from the standpoint 
of evolution, and to trace changes in manners, 
habits, and customs extending over thousands of 
years, the few centuries needed to educate the world 
up to the point of abandoning the decimal system 
may appear a small matter, and it may seem to them 
worth while to put off reforms until they can be made 
thoroughly. But to those of us who are mainly 
concerned in finding bread and cheese for our- 
selves, and in getting our children established in 
the world, such ~~ comprehensive views appear 
somewhat vague. e are not content to put off 
avery desirable change, which would be of imme- 
diate benefit to ourselves, in order that our distant 
descendants may inaugurate an ideally perfect 
scheme. Any stick is good enough to beat a dog with, 
and some people think any argument good enough 
to fling at the metric system.  ‘‘ Citizen,” in his 
letter which appeared in the Times of April 4, said : 
‘¢The metric system does not fit our time measures, 
natural or artificial. We have twelve full moons 
in a year, and cannot make ten months agree with 
them.” Can absurdity go further? The metric 
system has no relation to time; it deals only 
with length, area, capacity, and weight.’ Further, 
it is somewhat remarkable to see the state- 
ment that there are twelve full moons in the year 
given in large type in the Times. No wonder 
** Citizen” finds the metric system difficult of 
comprehension when his powers of observation 
are so poor as not to have shown him that the 
full moon does not always fall on the same day of 
the month. His other objections, that we cannot 
have ten hours in a day, or 100 deg. in a quadrant, 
or ten points in the compass, are equally unrelated 
to the metric system, although they are quite 
correct as facts. No Sosa + person wants to 
decimalise cere and most of us are quite 
in agreement with Mr. Herbert Spencer in his 
advocacy of the duodecimal system. The diver- 
gence between us lies in our disinclination to let 
the adoption of the metric system wait for that of 
the duodecimal system. If our great-grandchildren 
choose to divide the metre into 144 parts they will 
be free to doso; but that is no reason why we 
should not use the measure in the meantime. 

‘* Citizen” says ‘‘learning the new notation in 
schools does not seem more difficult than learning 
the metric system.” Now although the duodecimal 
system is simple enough, yet we think it would be 
found almost impossible to get the public to under- 
stand it. The man in the street has no conception 
that any other basis of notation than 10 is pos- 
sible. The idea has never occurred to him that 
100 can represent a gross, or that 1000 can mean 
the same that 1728 does now. He can readily 
understand that 9 metres are about equal to 
10 yards, and that a kilogramme is practically 
2} 1b., and he can carry in his mind the simple 
multipliers necessary to make, with sufficient 
accuracy, the conversion from metrical to British 
units. But there is no multiplier or divisor by 
which figures can be readily converted from decimal 
to duodecimal scale in the mind. The proportion 
between 100 and 144 is not the same as that 
between 1000 and 1728, or between 10,000 and 
20,736, and yet these pairs of figures are equivalents 
in the two scales. It would be a long business for 
an adult man to accustom himself to think both in 
the decimal and duodecimal scales, while it is a 
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simple matter to train oneself to use inches and 
millimetres indifferently. 

Far too much is made of the difficulties of the 
decimal system. We find it perfectly sufficient for 
reckoning all large quantities, aud it is only when 
we come to small ones that we change the basis 
of our notation. We do not reckon our money or 
our weights in grosses of pounds or of tons. Our 
smaller standards, it is true, are on other bases, 
but these do not follow any intelligible system. 
We have 14 lb. toa stone, 54 yards to a rod, 4374 
grains to an ounce, 7 days to a week, 66 ft. to a 
chain, 28 to 31 days to a month, 37.06in. to a Scotch 
ell, 5 quarters to a load, 9 gallons to a firkin, 
20 cwt. to a ton, and so on. Evidently our 
measures were not devised with the idea that they 
should all be divisible by 2, 3, and 4. Some, of 
course, were, but that was greatly due to the fact 
that they were arrived at in the times when 
measuring instruments were very crude, and it was 
not possible to rely on the fine subdivisions. Now 
a quarter of a metre can be measured as easily and 
accurately as a quarter of a yard, and 150 grammes 
can be weighed as closely as 4 oz. The human 
mind is not nearly so hide-bound as the opponents 
of the metrical system seem to suppose. The 
French housewife does not ask the grocer for 500 
grammes of sugar or 250 grammes of coffee ; she 
demands a ‘‘ livre,” half kilo or a quarter kilo, just 
as her sister in England asks for a pound or a half 
pound. Below these weights she buys by 100 
grammes, 50 grammes, or 25 grammes, the latter 
being practically an ounce. 

A great deal has been made in the controversy 
about the difficulty which the introduction of the 
metric system would entail on the small buyer. It 
is admitted that it might suit the manufacturer, 
but it is said that it would be a terrible burden to 
the poor man. The exact contrary is the case; 
although the manufacturer would reap an ad- 
vantage in the long run, the first cost to him 
would be very great, especially when he is an 
engineer. The poor man would scarcely be 
conscious of the change. The tradesmen would 
weigh his goods for him with the new weights, 
while competition would preserve him from being 
overcharged. His weekly packet of tea, tobacco, 
or butter would be scarcely noticeably different 
from that he was accustomed to, while the price 
would only be changed by a fractional amount. 
At the same time he would be the gainer by 
getting more constant work, due to increase of 
our export trade, which would certainly follow 
the introduction of the metric system. Our ex- 
ports last year were valued at 364,000,000/., 
nearly all being invoiced in British weights and 
measures, and much of them going to countries 
where those weights and measures are not under- 
stood. At a time when we are scrambling for 
markets, and the daily Press is constantly urging 
the Government to back up their negotiations by a 
show of force, it seems most illogical to let our 
trade fall into German hands, as our consuls are 
ever telling us we are doing, because we will force 
our own national units on people who do not under- 
stand them. If it were a question of abandoning a 
good system to take up a bad one, we might well 
hesitate to do so. But it is the universal testimony 
of Englishmen who have gone to manage works 
abroad, that the metrical system is far superior to 
ours. Engineers who have got into the habit of 
designing in millimetres never take kindly again to 
inches, with the subdivisions of eighths, sixteenths, 
and thirty-seconds. Foreign commercial men 
stand aghast at the heavy work of our counting- 
houses, while scientific men have long since been 
forced into the habitual use of the metric system. 

The change from British to metric measures 
would be expensive to engineers, but it is very 
easy to exaggerate its cost. We are told that it 
would involve entirely new patterns and jigs. 
This, of course, is absu-:d. Castings are not made 
to exact sizes; it is only in special cases that any 
one dreams of measuring them. Even when they 
have to be planed and finished, a dimension in 
millimetres can always be found which does not 
differ from the original British dimension by more 
than ;\ in., and generally by not more than yy in. 
We should be very glad to think that all the work 
roduced in this country was correct within that 
imit of deviation. The allowance left for turning 
and boring in castings and forgings is always large 
enough to allow of an extra millimetre wen beers 
off or left on, as the case may be. It would be per- 
fectly easy to take the castings and forgings for a 


marine engine and finish them to a metric measure 
without any extra expense, except for gauges. In 
small work the change is, of course, relatively 
greater, but, on the other hand, the gauges and 
jigs cost less. We do not wish to unduly minimise 
the expense and trouble which an alteration to the 
metric system would involve for engineers. We 
know that it would be serious, but seeing that the 
system has been adopted spontaneously by some 
firms it is evident that the advantages outweigh 
the cost. The matter could not be undertaken 
during the present flush of activity, but during the 
next depression it will call for serious considera- 
tion. We shall find ourselves with high wages and 
greatly increased plants, in face of a dwindling 
demand. It will then become a question whether 
we can afford to give advantages to our competitors, 
as we have been doing. 








MUNICIPAL GREED. 


WE are all proud of the activity and enterprise 
displayed by our Municipalities. We see in them 
a reflection of the spirit which has enabled English- 
men to plant self-governing communities all over 
the world, and to manage the affairs of distant 
colonies with conspicuous success. Orderly Govern- 
ment is a passion with our race, and shows itself 
in all classes. The keynote of our system is 
the management of affairs by men who command 
the confidence of their neighbours, and not by 
experts educated and trained for the purpose. 
We put civilians at the head of our naval and 
military departments; we put country gentle- 
men, business men, and shopkeepers on the 
bench, while the affairs of our towns are managed 
by all sorts and conditions of men, from dukes 
down to persons of the working classes. To foreign 
eyes the system appears very illogical, yet it has 
worked well in practice, in spite of its occasional 
defects. Our great provincial towns are proud 
of the men who govern them, and proud also of 
the results that have been attained. The smaller 
towns try to imitate the larger, as far as their 
capabilities permit, although they sometimes raise 
a smile when their resources are set alongside 
their ambitions. Taken as a whole, our muni- 
cipal government in the past has been credit- 
able to all concerned, while its defects have been 
more than paid for by the public spirit that has 
been created, and the local patriotism which has 
been fostered. 

Year by year the duties and responsibilities of 
municipalities grow, and the questions to be solved 
become more difficult. When the principal matters 
were cleaning, repairing, and lighting the streets, 
and providing police to guard them, there was no 
principle to be debated. Everybody was agreed 
that these duties must be performed, although 
there might be differences of opinion as to 
how much should be spent upon them. But when 
municipalities went in for manufacturing and 
trading, quite a new state of affairs supervened. 
There was no necessity for such things to be 
attempted, for there was always private capital 
ready to take the risk, and it was a debateable 
question whether the enterprise would be to the 
advantage of the community. In the early ex- 
amples of municipal trading the town usually bought 
out a private company, and so knew exactly what 
the return would be on its outlay. The question 
was simply one for an accountant, and admitted of 
very little dispute. Many of these early purchases 
turned out very successfully, although fair and legiti- 
mate prices were given for the undertakings, such 
as gas works, which were bought. Due to the 
fact that subsequent extensions were made with 
money borrowed at cheap rates, and that the de- 
mand grew rapidly owing to increase of population 
and other causes, the gas committees were usually 
able to make substantial grants in aid of the rates. 
The popular imagination fastened upon three things; 
first, that private gas companies paid 10 per cent. ; 
second, that the gas committee borrowed its money 
at 3 per cent. ; and third, that the rates were aided 
by the gas profits. Of course two of these beliefs 
were far from correct. When the auction clauses 
are taken into account the average dividend on gas 
stock is much below 10 per cent., while interest and 
redemption on municipal loans amount to a good 
deal more than 3 per cent. The price and quality 
of the gas, too, are important factors in the matter, 
and these are certainly not more favourable to the 





consumer under municipal than private manage- 


ment. Nevertheless, the contribution in aid of 
the rates was a fact which could not be denied 
and its existence in some towns gave rise to a 
general desire for it in all, particularly on the part 
of the members of the councils. Then arose the 
municipal greed for money obtained by trading 
and not by rating, and with that. we entered upon 
another phase of local life of which we cannot 
yet “a the end, but which’we know to be full of 
peril. 

When the first Electric Lighting Act was passed 
the newly-born greed of municipalities for trading 
profits showed itself most strongly. Mr. Chamber- 
lain, acting as the spokesman of the towns, pro- 
posed that provisional orders should run for twenty- 
one years, and that at the end of that period the 
municipalities should have the option of buying the 
the plant, at a valuation, without any allowance 
for goodwill or compulsory purchase. It was a 
game of ‘* Heads I win, tails you lose,” and the 
capitalist did not care to play. In their rapacity 
municipalists had overreached themselves. Later 
the term was extended to forty-two years, and im- 
mediately electric lighting stations, under private 
enterprise, were built. For a time there were 
grave doubts as to whether they would pay, and it 
was difficult to raise money for them. The towns 
showed very little desire to undertake such enter- 
prises themselves ; anxious as they were for trading 
profits they were exceedingly shy of taking risks, 
They wanted 10 per cent. and a gilt-edged security 
at the same time, and such investments are not 
to be had. Many of them, however, avoided the 
necessity of coming to a decision by the device of 
taking out a provisional order, and then carefully 
pigeon-holing it. Under the terms of the Act they 
had the first refusal of the concesssion, and by the 
kindness of the Board of Trade they had almost un- 
limited time for consideration. Gradually the infor- 
mation spread that an electric lighting plant could be 
relied upon to pay in a town of moderate size, and 
most of the provisional orders were acted upon in 
a more or less tentative fashion. In some cases, 
however, the municipality did not see its way to 
spend the ratepayers’ money, and as there was an 
outcry for the light, it transferred to a private com- 
pany a portion of its powers. 

The Act gave certain considerable advantages to 
municipalities, but it was quickly discovered that 
by obtaining a provisional order, and thus disposing 
of it, it might be possible to screw better terms out 
of the ultimate concessionaire. In this way the 
intentions of the Legislature are frustrated, and a 
tax is laid on the users of the light for the benefit 
of the town. The business man is taxed twice 
over ; first on his rental and second on his light. 
For it must be remembered that it is only in 
places of small size, where the immediate success 
of electric lighting is far from assured, that such 
a transference of powers takes place. If the 
prospects are not such as to justify the council in 
spending money borrowed at 3 per cent., they are 
certainly not good enough to justify a private 
company undertaking pecuniary responsibilities to 
the town, in addition to those it owes to its share- 
holders. Nevertheless, .attempts are continually 
being made to sell provisional orders which towns 
dare not put into execution themselves, either for 
money, or for some kind of quid pro quo, which 
must eventually be paid by the users of the light. 
We lately came across an example of this kind. 
The town of Southend-on-Sea obtained a provisional 
order about 1891, and recently it advertised for 
someone to take it off its hands. After eight 
years’ deliberation the council decided that it was 
not prudent for them, hampered with no purchase 
clause, to risk the public money in an electric 
supply system. But they evidently thought that 
the terms they refused too good for private capl- 
talists, for they invited bids, not only in money, 
but also by way of reduction of privileges. They 
asked : 

‘*1, The amount to be paid to the Corporation by way 
of recouping them for the expenses incurred in obtaining 
the order and subsequent expenses, and also by way ° 
premium for the concession. This may be in one pay- 
ment, or, by way of alternative, an annual payment may 
be Fag ape : 

‘*2. For what minimum period of _— the tenderer 
proposes that the transfer shall be made. . 
‘*3. The shortest period from date of transfer at which 
the Corporation may resume possession of the undertaking, 
and the basis upon which the price to be = by the Cor- 
poration therefor shall be ascertained. Also what length 
of notice would be required by the Corporation prior to 





taking over the undertaking. er 
‘4° Whether the tenderer will agree within 18 months 
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to lay down the necessary plant and mains within the 


compu chin what period he will lay mains in the follow- 


ingstreets - - + Im addition to the compulsory area. 

“14, What control does the tenderer propose to give the 
Corporation with regard to the maximum charges to 
made from time to time relatively to the amount of profit 
earned in each year. 


‘“ roposed position of generating station, or 
FP ages? would be prepared to lease a site there- 
for from the Corporation, at the rear of London-road. 

Now to fully understand the undesirability of 
fettering the action of the company who will under- 
take the lighting of Southend, we need to recall 
the circumstances of the town. It aspires to bea 
high-class _ residential place, and also a popular 
seaside resort ; it has no manufacturing or trading 
interests beyond those involved in catering for the 
inhabitants and visitors. Therefore, the first 
business of the Council is to make it popular, and 
to keep it ahead of the other towns which are 
rising in its immediate vicinity. To do this they 
need to foster every enterprise which promises addi- 
tional conveniences or attractions. It is a wise policy 
to spend money freely for such objects, for it will 
bring in an immediate return in increase of rateable 
value. No sum that can be reasonably expected 
from profits on municipal trading, or from the sale of 
concessions, can compensate for even a small fall in 
rents. It is killing the goose which lays the golden 
eggs to render the supply of necessaries, or even 
luxuries—and the electric light is fast becoming a 
necessity—unduly expensive in such a town. Yet 
what else can be expected when hard conditions are 
imposed on a bargain which it is not considered safe 
for the town to accept for itself? The term of thirty- 
four years yet remaining on the provisional order is 
not unduly long for the creation of a sinking fund, 
and, if it be reduced, the annual sum for redemption 
must be increased. This can only be done at the 
cost of the consumer, for it is upon him that the 
extra expense must ultimately fall. He must pay 
the premium on the cost of the order, if the Board of 
Trade will permit of such an improper proceeding ; 
he must find the sinking fund ; he must provide in- 
terest on the cost of mains laid in streets in which 
there is no demand ; he must contribute towards 
the increased cost of the station, due to its position 
being fixed in a hurry ; and so on. In a word 
electric light is going to be dear at Southend, if 
the present ideas of the Council are carried out. 

We have often wondered what kinds of busi- 
nesses the Councillors follow—and such men are by 
no means peculiar to Southend—who seek to im- 
pose restrictions like these on a new industry. One 
would have thought that their private experience 
would have shown that it is the customers of the 
successful tradesman who get best served both in 
quality and prices. It isthe man with a big turn- 
over who makes a fortune, not the one who makes 
a large percentage of profit on a small trade. An 
electric lighting company has the strongest pos- 
sible inducement to treat the inhabitants of a town 
well, since it can only make a profit on a relatively 
big demand. It has a certain number of heavy 
fixed expenses which cannot be reduced, and, in 
addition, the working expenses vary almost in- 
‘versely with the output. The works costs in this 
country range from 3d. up to 6d. per unit, depend- 
ing mainly on the output and the load factor. 
Every reduction of rates brings in new consumers, 
and each consumer spends, on an average, 401. with 
the local tradesman in wiring his house. Yet a 
town council will often think more of getting a 
few hundred pounds out of the sale of a concession 
than of adopting liberal measures which will enable 
the cost of the light to the town to be reduced by 
1000/.a year. It is a matter of experience that it 
is only the electric light companies which charge 
low rates that pay good dividends. 

Electric lighting is only a small portion of 
the ground upon which municipalities are casting 
greedy eyes. Urged by their socialist members, 
they are desirous of entering into many indus- 
Pi If they had the courage of their convic- 
Shea would not be an unmixed evil. As it 

» they are hung up between their aspirations 
ge fears, and in many cases will neither 

2 t a themselves nor let others do it. 
ran : € custom of Parliament to make the 
nt of the town council necessary for all 


public schemes in a district, and little can be done 
Such councils, being 
having no experience 


without their concurrence. 
generally composed of men 


be | their energies to delaying every question. 





in affairs of magnitude, are most difficult to treat 
with. They are afraid of making a bargain lest 
they get the worst of it, and they dare not 
undertake a risk themselves, fearing the wrath of 
their constituents if it fails. Hence they devote 
The 
discuss and discuss, and send deputations to the 
ends of the earth to inspect, and finally do nothing. 
In the meantime the townspeople are carrying on 
their business at a disadvantage, and, as a nation, 
we are falling behind the world. It is easy to play 
a safe game at someone else’s expense, but it is 
not in that way that the British Empire has been 
created, and it is very much to be doubted whether 
it can be permanently carried on in such a way. 








PICKETING. 

From the trade union cases which, within the 
last few years, have come before the High Court 
of Justice we are sometimes tempted to surmise 
that the statutes which were passed for the pro- 
tection of employers are being too literally con- 
strued in favour of the men. It must not be 
thought, however, that this is due to any trace 
of party prejudice in the minds of the judges before 
whom these cases have been tried. On the con- 
trary, a reference to the now famous case of Allen 
v. Flood, will show that of the judges who de- 
livered their opinions in favour of the workmen, a 
number were, or rather, before their elevation to 
the bench, had been, members of the Conservative 
party, which is generally supposed to number em- 
ployers of labour among its most ardent supporters. 
In fact, there has seldom been a case so free from 

olitical bias. In the case of Lyons v. Wilkins 
Fis99 1 Ch. 255], however, the law relating to picket- 
ing was placed on a proper footing by the Court of 
Appeal. [A notice of this case appeared in En- 
GINEERING of February 3.] It was there decided 
that to watch or beset a man’s house, with the view 
to compel him to do, or not to do, that which it is 
lawful for him not to do or to do, is, unless some 
reasonable justification for it is consistent with the 
evidence, a wrongful act: (1) because it is an 
offence within Section 7 of the Conspiracy and Pro- 
tection of Property Act, 1875 ; and (2) because it 
is a nuisance at common law for which an action 
would lie. It will be remembered that this case 
troubled the mind of Mr. Ben Tillet, and that 
funds were raised for the purpose of appealing to 
the House of Lords. We are not aware, however, 
that any appeal has been entered. Passing on to 
the consideration of a still more recent case, we find 
that in Charnock v, Court and Others, Mr. Justice 
Stirling last week closely followed the principles 
which were laid down in Lyons v, Wilkins. The 
facts of the case, as reported in the Times of 
April 13, were as follow: The action was brought 
by the plaintiff and twenty-five other master 
joiners of Halifax against the defendants, who 
were members of the Joiners’ Union. 

The plaintiffs moved for an injunction until the 
trial of the action, or further order (1) to restrain 
the defendants from watching and besetting the 
landing-stage at Fleetwood or the railway station 
at Halifax, or the works of the plaintiffs, or any of 
them, or the approaches thereto, or, &c., for the 
purpose of persuading or otherwise preventing 
persons from working for the plaintiffs or any of 
them, or for any purpose except merely to obtain 
or communicate information ; and (2) from pro- 
curing any persons who had entered into contracts 
with the plaintiffs, or any of them, to commit a 
breach of such contracts. It will be seen that the 
injunction asked for is divided into two parts, the 
first of which could only be granted on statutory 
grounds, and the second upon principles of common 
law. An objection was raised by the defendants 
that, as this was an action of tort, the plaintiffs 
were not entitled to sue on behalf of themselves 
and all other members of the union, and in con- 
sequence the writ was amended by joining 
all the members of the union as plaintiffs. It 
appeared that, owing to the strike, the plaintiffs 
had been compelled to seek workmen elsewhere, 
and had agreed with certain men in Belfast that 
they should fill the places of the strikers. When 
the first batch—consisting of nine of these men, 
who were non-unionists, arrived at Fleetwood, 
they were met by certain members of the defen- 
dants’ union at the landing-stage, and were induced 
to break their contract with the plaintiffs. The 
plaintiffs’ case was that the defendants, on meeting 
the men, told them of the state of affairs at 





Halifax, and offered to pay their railway fares to 
whatever town they desired to go to obtain work. 
In consequence of this only six men arrived at 
the plaintiffs’ works. The defendants denied that 
they offered to pay the men’s fares ‘‘ until they 
had made up their minds not to go to Halifax 
in consequence of the condition of things there.” 
The evidence given. by the workmen from Belfast 
was as follows: ‘* Whenthe boat arrived at Fleet- 
wood we workmen left the steamer with our basses 
on our backs and were met by three men, two of 
whom were respectably dressed and looked like 
masters, and the other of whom looked like a work- 
man and had his apron tied round his waist. They 
spoke to our party and invited us to go with them, 
and we being under the impression that they were 
the persons who were to meet us and direct us to 
our destination at Halifax, went with them, and 
they conducted us to a refreshment house. When 
we got there the men spoke to us about the strike 
at Halifax, and advised and persuaded us not to go 
to Halifax, but to go elsewhere. We all had through 
tickets to Halifax, and the men told us that if we 
would go to other places, instead of Halifax, they 
would pay our expenses and undertake to find us 
work in other towns. The men provided us with 
tickets from Fleetwood to Morecambe. I also 
received from one of the men in addition the 
sum of 4s. 6d. to pay the lodgings for myself 
and the two other men for the night. At their 
instigation I went to Morecambe and worked there 
a week, but the conditions were not satisfactory, 
and after I had got sufficient money to enable me 
to pay my railway fare to Halifax, I went there at 
my own cost. That was the place I intended to 
come to when I left Belfast, and should have gone, 
but for having been misled by the men who met 
me and the other joiners at Fleetwood.” The two 
men, Walker and Wadsworth, who had been in- 
structed by the trade union, gave evidence to the 
effect that on February 21 they went to meet the 
men, and asked them if they had heard of the 
strike. They said they had not, and then eleven 
of them decided not to go to Halifax. They denied 
that any persuasion was used. 

Mr. Justice Stirling, in giving judgment, divided 
the matter into two parts. He first dealt with the 
acts complained of when the Belfast workmen 
arrived at Fleetwood. He quoted the following 
sections of the Conspiracy and Law of Property 
Act : 

Every person who, with a view to compel any 
other person to abstain from doing, or to do any 
act which such other person has a legal right to do 
or abstain from doing, wrongfully and without legal 
authority inter alia: (4) Watches or besets the 
house or other place where such other person re- 
sides, or works, or carries on his business, or 
happens to be or the approach to such house or 
place ; (65) Follows such other person with two or 
more other persons in a disorderly manner in or 
through any street or road, 

Attending at or near the house or place where a 
erson resides, or works, or carries on business, or 
appens to be or the approach to such house or 
lace, in order merely to obtain or communicate 

information shall not be deemed a watching or be- 
setting within the meaning of the section. 

Applying the law which was laid down in Lyons 
v. Wilkins, his Lordship said that in the first place 
the attendance of Walker and Wadsworth at Fleet- 
wood was with the view to deprive the masters of 
the assistance of the workmen brought over from 
Treland, and so to compel them to conduct their 
business in accordance with the views of the 
strikers. Secondly, he thought that their presence 
there was not merely for the purpose of ‘‘ commu- 
nicating information.” There was also in_ his 
Lordship’s opinion a watching or besetting of ‘‘a 

lace where the workmen happened to be” ; and, 
tly, as it was admitted by the defendants that 
Walker and Wadsworth were emissaries of the 
defendants’ union, the defendants were respon- 
sible for their actions. In his Lordship’s opinion, 
what was done at Fleetwood was contrary to the 
statute, and he granted an injunction in connection 
therewith. 

With regard to the acts complained of at Halifax, 
the evidence was too conflicting, and we must await 
the trial of the action to see whether the Court will 
interfere. 3 

Upon the second half of the motion, which was 
based on the common law, viz., that a person who 
wrongfully or maliciously interrupted the relation 
subsisting between master and servant, committed 
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a wrongful act, for which he was responsible in law; 
this was mainly directed at the defendant Court, 
who, it was alleged, had endeavoured to persuade 
one of the workmen to break his written agree- 
ment. The evidence upon this point was so con- 
flicting, and the document itself being of such a 
doubtful nature, that his Lordship was unwilling to 
grant an injunction. It will, however, form the 
ground of discussion at the trial. 

The words ‘‘ communicating information” have 
in past times given rise to some conflicts of judi- 
cial opinion. To all appearances, unless the exact 
words used are before the Court, it is impossible 
for any judge to decide whether the mere fact of a 
‘* striker” having a conversation with a ‘‘ black- 
leg” isan offence within the meaning of the Act. 
In R. v. Bauld [13 Cox C.C., 282] it was decided 
that if information of this kind is communicated 
for the purpose of persuading the men to quit their 
employment, it would be illegal. On the other 
hand, the late Recorder of London, in the course 
of a charge to the Grand Jury on April 5, 
1875, when referring to a case of R. v. Hibbert, 
said that if the defendants had merely watched 
the employer’s premises for the purpose of inform- 
ing all comers of the existence of the strike, and 
endeavouring to persuade them to join the men on 
strike, that would be lawful so long as it was done 
peaceably, and without anything being done to 
interfere with the perfect exercise of free-will on 
the part of those who were otherwise willing to 
work on the terms proposed by the employer. 
[This charge was printed in return to an address 
of the House of Commons, dated June 22, 1875.] 
We shall await with interest the full hearing of 
the case of Charnock v. Court. Privileges without 
number have been granted to the trade unions. 
Exceptions have been made in their favour enabling 
them to do acts which, at the instance of any other 
band of persons, would amount to the crime of 
conspiracy. It is only right that in the exercise 
of their large powers, these bodies should be com- 
pelled to keep within the provisions of the Acts 
which have been passed for their benefit and 
protection. 








THE STEAM TRIALS OF H.MS. 
“ AMPHITRITE.” 
(Concluded from page 492.) 

Tur Amphitrite completed her contract trials in 
the English Channel on Monday evening last, re- 
turning to Chatham next morning. We dealt 
last week with the results of the first trial at 3600 
indicated horse-power, equal to one-fifth the total, 
and during the subsequent trials of the vessel the 
success first achieved was repeated. The coal 
consumption on the 13,500 indicated horse-power, 
or maximum continuous steaming trial, was only 
1.43 lb. per indicated horse-power per hour, 
which is the lowest point yet touched by a 
vessel with water-tube boilers, and we have no 
such record result taken with corresponding exacti- 
tude in a merchant steamer. The rate of consump- 
tion never varied much; only two of the hourly 
‘**chits,” as they are called on board, noted a 
higher rate than 1} Ib., one 1.55 lb., and another 
1.51 1b. The stoking was done systematically and 
intelligently, with the minimum of coal and the 
maximum of distribution over the grate, and an 
arrangement was made whereby a door was not 
opened at more frequent intervals than 6} minutes. 
Again, in ‘‘clinkering” the fires, the great bug- 
bear of the engineer, only one-third of a grate was 
cleaned at a time, and the work in a stokehold with 
eight boilers was equally distributed over a watch. 

The same system obtained on the full-power 
trial, but instead of the interval between stoking 
through each firedoor being about 6} minutes, it 
was reduced to about 5} minutes, and the propor- 
tion of coal increased ; but as Lieutenant Norton, 
of the United States Navy, said at the Institution 
of Naval Architects, when fuil power is wanted in 
action, no one cares what the consumption is. 
However, there is no reason why the Amphitrite, 
or any of the ships of the class, should not repeat 
their trial performance as regards coal consumption 
as wellas power. Experience on board a succes- 
sion of ships leads us to commend the steady im- 
yrovement in the stoking. The men are ‘tum- 
bling” to the requirements of the large grate 
boiler as a consequence of their training. On the 
full-power trial of the Amphitrite, the consumption 
was 1.57 lb. per indicated horse-power, which must 


fact, she travelled at the rate of 518 nautical miles 
per day of 24° hours, for a total consumption of 305 
tons ; this for 11,000 tons displacement of ship is 
undoubtedly satisfactory. 

An interesting point was that no compressed air 
blowing engines were used throughout the trials, 
and, judging from the results obtained, it seems 
that if sufficient attention is given to the firing 
blowing engines for supplying air jets in the fur- 
naces are not necessary, saving steam, and weight 
and space in the stokeholds. This economy, too, 
has been partly confirmed in the evaporation trials 
on shore. Moreover, on the full-power trial only 
were the fans for supplying air to the stokeholds 
run, and even then they made but 100 revolu- 
tions or so per minute during the first 4} hours, 
and about 150 revolutions in the remaining 
hours, when also the stokeholds were close 
down ; but no perceptible air pressure was pro- 
duced. The diameter of the fans is 6 ft. 6 in. 
It is true that on the 13,500 indicated horse- 


STARBOARD. 





auxiliary pumps to test both. One evaporator was 
worked for 23 hours, and another for 15 hours, 
The four fire and bilge "a 2 were worked for 20 
hours on an average. ‘Two fans were tried for two 
hours at 90 revolutions. On the full-power trial 
all the fifteen auxiliary engines named were at work 
along meg the eight fans. 

As to the main propelling engines, they wor 
beautifully. The cut-olls in the 13,500 Messe 
horse-power trial were at 64 per cent. in the high. 
pressure, 65 per cent. in the intermediate, and 70 
per cent. in the two low-pressure cylinders. On the 
full-power trial the cut-off in the high-pressure cy- 
linder was at 66 per cent. of the stroke. It will be 
seen that the setting was arranged so that the high- 
intermediate, and the two low-pressure cylinders 
together, would give as near as possible the 
same proportion of power. The object of this 
arrangement is to insure a lower range of pressure 
and temperature in the low-pressure cylinder, and 
thus to reduce condensation. On each trial the 





H.M.S. AMPHITRITE. 30 HOURS COAL CONSUMPTION TRIAL AT 13500 1.H.P. 


























wer run the wind was of considerable force 
uring the greater part of the trial, affording 
seal Ghanehie. 
In view of the economy which was attained, 
it may be stated that on the 3600 indicated 
horse-power trial the auxiliary engines at work 
included the following: Two main circulating 
engines, one electric light engine, two main feed 
pumps (the one averaging four to six double 
strokes per minute, and the other nine strokes), 
and two auxiliary circulating pumps, all for the 30 
hours. One of the hotwell pumps was worked for 
30 hours, the other for 34 hours, there being a cross- 
connection between the two; an evaporator pump 
was run for 18 and another for 21 hours, while one 
fire and bilge pump was used for 15 hours, a second 
for 20, and a third for 30 hours, and the steering 
engines and ash hoists were, of course, worked as 
required. On the 30 hours’ 13,500 indicated 
horse-power trial, the two main circulating, the 
electric engine, two auxiliary circulating, and two 
hotwell pumps were worked throughout ; while 
the four main feed pumps were on for 21 hours, and 
and the auxiliary feed pumps during the remainder 
of the trial, it being the Admiralty practice to run 





be pronounced a favourable result. As a matter of 
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feed water reserve had to be made up to the same 
level as at the beginning. On the low-power trial 
the effect of the working of the evaporators with 
steam taken direct from the boilers was marked, 
the rate of consumption foing up about 0.15 Ib. 
per horse-power hour. ‘Two tons of distilled water 
per hour were then being made. As to the use of 
the exhaust of the auxiliary machinery for the 
evaporators, reference is made to it in another 
article in the present issue on the consumption 
of steam in auxiliary engines on warships, in con- 
nection with corresponding trials in the Vindictive. 
The main p e of the Amphitrite’s trials was to 
conform to the specification, and the improvised 
and somewhat hastily prepared arrangements for 
the extra test somewhat affected the success of the 
experiment. : : 

No trouble was experienced with the boilers. 
After the 30 hours’ trial at 13,500 indicated _ 
power, it was found that one square feed col- 
lector, which extends across the front of the 
boiler at the bottom of the elements of tubes, was 
slightly laminated ; but we mention this only hod 
show with what facility repairs or changes cat 
effected in the boilers. ere was a spare fe 





part of the trial with the main and part with the 





collector, and it was substituted for the other, 
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— 
partly while the vessel was doing her gun and circle 
trials. Several of the fusible plugs fitted in the 
‘unction-boxes of the elements came out during the 
full-power trial, probably due to the diameter being 
arge. 
ae eo Table gives the mean results, in- 
cluding pressures in the receivers and cylinders, as 
well as the powels, for both 13,500 indicated 
horse-power and full-power trials. Corresponding 
results for the 3600 indicated horse-power were 
‘ven in last week’s issue. On the first-named 
trial the power varied from 13,169 to 14,085, and 
at the eight hours’ trial from 18,062, the rate for 
the first two hours to 18,443 indicated horse-power, 
the aim being not to exceed the designed rate to 
any great extent. ; 
The total weight of machinery complete is 1550 





HM.S. AMPHITRITE. 


tons, and of boilers 757 tons, and it may be interest- 
ing to note that on the full-power run the power 
developed was equal to 24 units per ton of boilers, 
and to 11.7 indicated horse-power per ton of ma- 
chinery. The fuel consumption was at the rate of 
19.8 lb. per square foot of grate, and the power 
developed equalled 13.1 per square foot of grate, 
while the heating surface per unit of power is 2.62 
square feet. It may be added that on the occasion 
of evaporative trials on shore with two of the 
boilers, the coal burnt per square foot of grate was 
at the rate of 30.38 lb. per hour, and the water 
evaporated 9.37 lb., the equivalent evaporation per 
pound of coal from and at 212 deg. Fahr. being 
11.45 lb. The steam pressure was 500 lb. This 
trial was of four hours’ duration. 

We supplement our record of means by the sub- 
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Results of Steam Trials of H.M.S. ‘‘ Amphitrite.” 





First Trial. Second Trial. 

Date of trial .. April 12 and 13, 1899. April 17, 1899. 
Nature of trial .. 30 hours’ coal con- 8 hours’ full power at 

18,000 I.H.-P. 


sumption at 13,500 
H.-P. 


: I.H.-P. 
Draught of water ri ward, _ ty 
” ” ” ” 

Speed of ship, nauti- 19.73 on measured 20.78 mean of four 
cal miles per hour course, 19.52 by log. runs. 20.94 by log. 

Steam pressure in 252 1b. per sq. in.; re- 279 lb. per sq. in.; re- 
boilers duced steam, 240 Ib. duced steam, 254 Ib. 

* pressure in stoke- ni', nil, 

olds 


Forward, 24 ft. 3 in. 
Aft 


























| First Trial. | Second Trial. 
| Star- Star- 
| board. Port. board. Port. 
yeoman in condensers in, 25.8 | 262 | 262 | 26.3 
Revolutions per minute ——..| 111.6 | 110.6 | 122.4 | 121.2 
fan pres: High ..  Ib.| 238 231 246 243 
sure in ref Intermediate ,,| 77 76 87 91 
Ceivers me”. at ee 11.5 18 18 
Mean pres. ( High Ib.) 89.8 | 89.2 | 103.0 | 102.6 
sure in cy. Intermediate ,,| 36.2 | 36.4 | 44.0 | 44.3 
linders Forward low ,,| 13.2 13.1 172 16.6 
Aftlow .. ,,| 135 | 1832 | 168 | 17.0 
High .. —..| 2208 | 2174 | 2770 | 2736 
Mean indica. | rt@tmediate ..| 2364 | 2355 | 3155 | 3147 
ndica- Forward low ../ 1149 | 1130 | 1638 | 1569 
orse-{ Aft low .. 1177 | 11388 | 1608 | 1606 
power wn 
ee | e797 | 9171 | 9058 
Grand total ..| 13,695 e 
Co Per _ indicated 
tos pZP:{ horse-power per 
Onofvoal| hour ., 1.48 Ib. 1.57 Ib. 
Total .. 587,760 Ib. 228,360 Ib 








| Top 

joined Table giving the hourly records on the 
8 hours’ full-power trial, the results showing the 
remarkable uniformity of the running of the main 
engines ; it will be noticed that the variations 
between the starboard and port are almost 
within the limits of error. The coal consump- 
tion, as was to be expected, was rather high 
at the beginning of the trial; the men had not 
quite settled down to their work. It should also 
be stated that the evaporators made a large volume 
of water during the trial. 


Hourly Records on 8 Hours’ Full-Power Trial. 











| 
Consumption of 




















| Revolu- Indicated 
Steam tions. Horse-Power. Coal in Pounds. 
Pres. | Sere | 
ies Star. | | per |per LH.P 
| Star- | - +o) | Per |Per I.H.P. 
|board. | Port. !poard,| Port. a - Hour.| for Hour. 
Ib. | | | 
1 279 | 120.8 120.6 | 9033 | 9029 | 18,062 |31,680 1.75 
2 280 | 121.4 | 120.9 | 9082 | 9030 |18,062 |32,640 1.81 
3 282 | 122.1 | 120.8 | 9162 | 8951 | 18,113 |29,040 1.60 
4 280 123.0 | 121.4 | 9286 | 9022 |18,308 26,640 1.46 
5 77 | 122.3 | 120.9 9181 | 9152 |18,333 28,080 1.63 
6 276 | 123.6 | 122.0 | 9318 | 9125 |18,443 29,520 1.60 
7 280 | 122 6 | 121.1 9169 | 9095 /18,26% |29,040 1.59 
8 277 | 123.2 | 121.9 | 9186 9063 |18,249 21,720 1.19 
Mean | 279 | 122.4 | 121.2 | 1971 | 9058 18,220 28,645) 1.57 
| | | 











Stopping, starting, and reversing trials were made 
on Saturday. With the steam gear the time taken 
from full speed ahead to stop was 39 seconds with the 
starboard and 20 seconds with the port engine; from 





stop to full speed astern 8 seconds and 10 seconds 
respectively ; and from full speed astern to full _— 
ahead 10 seconds with each engines. With the hand 
gear both engines were stopped in 1 min. 36 sec., 
and the complete change from astern to ahead was 
made in 65 seconds. The reversing gear is slight] 
different to that fitted in the Niobe, and is en | 
more rapid in its action. In addition to that, on 
account of the defects which have been reported in 
connection with the working of the Niobe, the pipes 
supplying the receivers from the starting valves 
have been considerably increased in size. A series of 
trials were made in the Amphitrite with the engines 
in almost every possible position, and with the 
vacuum in the condenser purposely broken, in order 
to test the facility of handling. So far as could be 
ascertained during the trials, extending over two 
hours, there was no position in which the engines 
would not start almost immediately, either ahead 
or astern as required. 

As tothe speed of the ship, eight runs were made 
over the measured course between the Dodman and 
Rame Head. On the 12th inst. the weather condi- 
tions were most unfavourable, as will be seen by 
the results in the Table appended. . Although the 
revolutions on the four runs varied little, there was 
a great difference in the speeds recorded, and con- 
sequently in the slip of the propeller. There was 
a south-westerly wind, which steadily increased 
in violence, unduly increasing the third, and de- 
creasing the fourth run, when the wind was of 
force 6, so that the slip was high. Running 120 
miles beyond the Scilly Isles, when a heavy sea and 
a high wind shook the ship up a bit, a young shark 
about 3 ft. long, came pre with one of the seas 
over the forecastle. On the 13th inst. the ship 
again ran the measured course, although the 
weather conditions were not much better; but for 
less revolutions than on the preceding day, the 
speed was 19.73 knots instead of 19.55 knots. The 
wind was from the N.N.W., and on the first two 
runs was of force 2, and on the third and fourth 
of force 4. 

Speed Trials over the 23 Knots Measured Course. 

April 12, 1899. (13,500 Indicated Horse-Power.) 
































tes Cy y g 
qe ee gee 
B.| Ss, Course. B3¢ 2 
Be] ag ers] 2 | s 
z™ tel 2 na a 
|min sec. p.c, 
1 | 72 4) Dodman to Rame Head ..| 112.4/19.15| 17.8 
2 | 70 24 | Rame Head to Dodman ..) 112.5 | 19.60} 16.0 
3 | 69 1 | Dodmanto Rame Head ../| 112.9 | 20.0 | 14.6 
4 | 74 47 | Rame Head to Dodman ../ 112.2/ 18.45} 20.7 
4 =e Mean of means .. -| 112.5 | 19.55 | 16.2 
April 13, 1899. (13,500 Indicated Horse-Power.) 
5 | 72 48 | Dodman to Rame Head ..| 111.4 | 18.95| 18.0 
6 | 67 50 | Rame Head to Dodman ..| 113.5 | 20.34 13.6 
7 | 70 42 | Dodman to Rame Head ..| 113.2 | 19.52 | 16.9 
8 | 71 28 | Rame Head to Dodman ../| 111.4 | 19.30; 16.6 
es Mean of means .| 112.1 | 19.73 152 
Mean of mean speed for Nos. 1to4 .. 19.55 knots, 
” ” ” ” ee 19 » 
” ” ” 1 ” 8 .. 19.64 ” 
April 17, 1899. (Full Power.) 
1 67 41 | Rame Head to Dodman_..| 121.0 | 20.39; 18.8 
2 | 65 46 | Dodman to Rame Head ..| 122.6 | 20.98 17.5 
3 | 66 46 | Rame Head to Dodman ..| 121.9 | 20.67 183 
4 | 66 1 | Dodman to Rame Head 122.7 | 20.9 | 17.9 





| 122.1 7 18.0 
| 

On the full-power trial the same course was run 
four times under favourable weather conditions, 
the sea being calm with a genial sunshine. On the 
first and third runs the south-west wind blowing 
(force 2 to 3) was against the ship, and on the first 
run there was also a slight current against the 
vessel. The mean speed recorded, it will be seen, is 
almost exactly that anticipated by the —— 
20.75 knots for 18,000 indicated horse-power. The 
20.78 knots was got with a mean of about 18,280 
indicated horse-power. 

Messrs. Vickers, Sons, and Maxim, Limited, 
who built and engined the ship, were represented 
by Mr. James McKechnie, their engineering 
manager, who is to be congratulated on the excel- 
lent results attained, as isalso Mr. Alex. Adamson. 
Sir William White, K.C.B., the Director of Naval 
Construction, who designed the ship, was repre- 
sented by Mr. C. F. Munday. The department of 
the Engineer-in-Chief (Sir John Durston, K.C.B.) 
was represented by Mr. Arthur Spyer, the Chat- 
ham Dockyard Reserve by Fleet Engineer J. H. 
Pill, and the chief engineer of Chatham Dockyard 


ae 

| 

| | 
++} 


ben Aka Mean of means 
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by Mr. J. Hodgson. Fleet engineer J. Armstrong 
was present as the chief engineer of theship. The 
Amphitrite was under the command of Captain 
Atkinson, Captain of the Dockyard Reserve, to 
whom, and to the Admiral Superintendent of 
Chatham Dockyard, Admiral Andoe, we are in- 
debted for the courtesy extended to our represen- 
tative during the trials. We have also to express 
our thanks to the Admiralty for permission to 
attend these trials. 





NEW SOUTH WALES RAILWAYS. 

Tue report of the New South Wales Railway 
Commissioners for the year ending June 30, 
1898, is somewhat disappointing, not so much 
because of the results, but owing to the ab- 
sence of more precise information as to the 
working of light feeder or pioneer railways. The 
subject is of engrossing interest, and the strong 
preference for such methods of encouraging trade 
lately shown by Lord Curzon, the new Viceroy of 
India, certainly does not tend to decrease that 
interest. We thus searched through the report 
now received from Sydney to find some reliable 
data; some four or five lines, representing a 
mileage of 160 miles, have been opened at 
various periods since 1896, and it certainly would 
have been interesting to have had some details as 
to working. The general statement made is satis- 
factorp, but does not suffice. ‘‘The lines of the 
‘Pioneer’ class now open for traffic have, on the 
whole, proved satisfactory both as regards working 
and traffic. The increase of business on the 
Narrabri-Moree pioneer line has justified it being 
classed and worked as an ordinary branch line. 
For the pioneer coaching stock the ordinary car- 


riages have been substituted, the platforms have | - 


been improved, and a gradual improvement will be 
made in the road formation. As the line is not 
fenced it was originally intended that it should be 
worked by daylight only, but owing to the develop- 
ment of traffic night running has been introduced, 
the engines being provided with powerful head- 
lights. The pioneer lines, Parkes-Condobolin, 
Jerilderic-Berrigan and Finley, and Nevertire- 
Warren, promise well.” The New South Wales 
Commissioners have always been so free in giving 
details that we feel our remarks on the subject will 
be acted upon. 

And now as to the general result of the year’s 
operation, a favourable view must be taken, for 
although the net return on the capital involved— 
3l. 15s. per cent.—is rather less than in the pre- 
ceding year—3l. 15s. 11d.—rates have been reduced 
in several instances owing to the agricultural de- 
pression, and there has been a shrinkage in the 
wool and live stock trade; the decrease was 
110,6701., and, at the same time, expenses have 
increased. The return is still at a fair rate, and 
therefore attention should continue to be devoted 
to the cultivation of traffic and trade. That this is 
being done may also be accepted from the fact that 
nearly one-half of the lines involve a loss, equal 
to 349,2141. This, fortunately, is a diminishing 
quantity ; and as we pointed out recently in an 
article on Australian railways, it is not possible to 
bring all the advantages of railway development to 
the common standard of pounds sterling. The 
total mileage worked was 2659, an increase on the 
total a year ago of 84} miles, which is about the 
average. The gross revenue was 3,026,748/., an 
increase of about 12,0001., equal to only 0.4 per 
cent., while to earn this it was necessary to increase 
the train mileage by 24 per cent. The goods ton- 
nage increased by 2 per cent., and the number of 
passengers by 2.7 per cent. Increased mileage, 
however, means improved facilities, and the Colonial 
Government, as proprietors of the railway, can, in 
this way, take out some proportion of the profit. 
Given a fair return 0n the capital involved, and a 
satisfactory expenditure to overcome depreciation, 
this is certainly a most commendable way of dis- 
bursing profit, as it all tends to a future and per- 
manent improvement. 

The conditions of some portions of the country 
through drought necessitated, as we have hinted, 
the introduction of ‘‘starving stock” rates. Stock 
coming within that designation was carried at a re- 
duction of 50 per cent. on ordinary rates from the 
drought-stricken districts to the areas where food 
and water could be obtained. Stock, of which a 
forced sale was made by reason of the necessity to 
remove them from one district to another for 
the purpose of food, was similarly dealt with. 





Store stock requiring railway transit by reason of 
the travelling stock routes being impracticable 
were carried for distances of not less than 100 
miles at a reduction of 25 per cent. on ordinary 
rates. A similar reduction was also made in the 
freight of fodder for starving stock. In this way 
is explained the reduction of 51,737]. upon live 
stock traffic, while the wool traffic showed a de- 
crease of 58,9331., owing to the same primary cause. 
Other classes of goods tratlic, however, increased 
to the extent of 95,115/.; grain, flour, &c., con- 
tributing 42,264. ; general merchandise, 31,8331. ; 
minerals, other than coal and coke, 14,7921. ; coal 
and coke, 50561. ; and hay, straw, and chaff, 11701. 
Wool, live stock, and other traffic show a decrease 
of 97,950 tons; minerals, other than coal and coke, 
an increase of 93,523 tons; and grain, flour, &c., 
67,950 tons ; the net result being an increase of 
63,523 tons. As New South Wales is a typical 
Australian colony, it is not without interest to note 
here some general figures as to the division of the 
traffic, the length of haul, and the average earnings 
per ton per mile, exclusive of terminal charges : 


Return of Ton-Mileage. 

















: | Total Total Average | Earnings 
D — of | Tons Miles Miles per| per Ton 
: | Carried. | Carried. Ton. per Mile. 
tons miles miles d. 
Coal Bae os .| 2,878,737 | 44,310,948 15.42 62 
Firew = --| 187,299 4,979,616 26 59 84 
— flour, &c. “2! 258,550} 39,894,801 154.30 -61 
ay, straw, an 
chaff... ..| | 105,150| 17,769,881 168.99 39 
Miscellaneous... 316,648 | 23,659,938 74.72 -91 
Wool > --| 100,003] 27,832,825 | 273.82 2.27 
Live stock .. «| 177,448) 47,585,890! 268.17 1.64 
All other goods ..| 543,108; 67,866,775 124.96 2.25 
Total -. 4,561,943 | 273,400,624 59.93 1.38 


It will be seen that coal makes up 63 per cent. of 
the total tonnage dealt with, and that the rate is 
low, although, perhaps, not so low as in this coun- 
try, and above that in the United States, where, 
however, the length of haul is greater. Wool 
accounts for only 2.19 per cent. of the total, and 
live stock for 3.89 per cent., but the long haul and 
the rates must make them fair revenue-earning 
items. 

The passenger traffic shows an increase of 27,5611., 
which more than makes up for the decrease in goods 
traflic, so thatthe net result is an increase of 12,0061. ; 
but to earn this 13,0001. more had to be spent in ex- 
penses, due to increased mileage consequent on the 
additional volume of passenger traffic, there having 
been an increase of 560,252 passenger journeys ; 
while in goods traffic there was a larger proportion 
of the less remunerative type of goods, 7.e., coal 
instead of live stock and wool. The percentage of 
receipts absorbed by expenses is therefore slightly 
greater, 53.34 against 53.11 per cent. a year ago; 
but it still compares favourably with that of other 
colonies. We are glad to note a continuance of the 
policy of track and rolling-stock improvement, to 
which we referred at length a year ago, and we 
hope it will be persevered in, although the pro- 
spects point to another depressing agricultural year. 





STEAM CONSUMPTION OF AUXILIARY 
ENGINES IN WARSHIPS. 

Tue use of higher steam pressures on our war- 
ships has, as was to be expected, given rise to a 
number of problems in the details of marine ma- 
chinery of a more or less difficult character, and 
the profession is to be congratulated upon the energy 
and perseverance with which the search for solu- 
tions is being pursued. We have time and again 
pointed to the fact that such an advance as from 
150 lb. and 180 lb. to 280 lb. and 300 Ib. pres- 
sure necessarily involved the discovery of diffi- 
culties, for the road to success is obstructed by 
failures, and it is satisfactory to find Sir John 
Durston, the Engineer-in-Chief of the Navy, on the 
one hand, and the experienced engineers of the 
Admiralty contractors on the other hand, ready 
and anxious to conduct steam trials under various 
conditions in order to arrive at truth. We do not 
speak now of the boiler question, nor of the eco- 
nomy of the water-tube boiler. The latter may 
not be perfect—science knows no limitations ; but 
it undoubtedly confers important advantages, tac- 
tical and otherwise. These advantages need not 
again be enumerated here, but in view of the recent 
accident on the Terrible, it may be as well to point 
out that it has never been claimed seriously that 
salt water can be used constantly, or for any great 


riod of time, in the water-tube boiler of the 
elleville type, or, indeed, of any other. The 
same remark applies to boilers of the cylindrical and 
all other types, and evaporators and distillers of 
ample capacity are provided on our vessels for 
making up the losses of feed water, which neces. 
sarily occur during regular work. 

On steam trials the nitrate of silver test is ap- 

lied to the feed water to determine if there is an 
eakage in the condenser, or any other possible 
sources of contamination with salt water, and the 
engineer of the ship in command is expected every 
watch to use his hydrometer for the same purpose 
so that the presence of sea water may be detected, 
There have been cases before now of the auxiliary 
feed being opened from the sea to make up a 
shortage—doubtless, without the engineer’s know- 
ledge ; and the wise precautior is now being taken 
to have no direct connection between feed pump 
and sea to the boilers, any sea water required being 
admitted in the engine-rooms. This precaution 
will certainly be effective. 

In one of the cruisers of the Arrogant type the 
bursting of three solid-drawn tubes was caused by 
deposit, probably due to the use of salt water, but 
these failures involved no damage because the fur- 
nace doors were not opened. It may be noted 
that a failure of this kind is not so much a question 
of welded v, solid-drawn tubes—although the latter 
are to be preferred—as of avoidance of deposit in 
the tubes. In the Terrible the saline density of 
the feed was for some reason or other four or five 
times that of sea water. But even if a tube gives 
way, there is usually some warning by the partial 
leakage of steam, and the commendable course is 


_|then to shut the stop valve and open the safety 


valve of that particular boiler ; but certainly not to 
open up the furnace. If such action be taken, 
experience has shown that there is no danger to 
life or limb. But, in addition, it must be remem- 
bered that disasters due to a similar cause have 
befallen the cylindrical boiler, and such mishaps 
would occur with practically any form of boiler 
worked under a high pressure, if sea water were used 
for any lengthy period. Moreover, there is in the 
case of the cylindrical boiler no such easy means of 
averting danger, as indicated in connection with 
water-tube boilers, as owing to the greater volume 
of water and steam contained in boilers of the 
former type, the opening of the safety valve has 
not the same immediate action as it has in the case 
of water-tube boilers. 

But, as we have already hinted, our present pur- 
pose is to notice rather some of the machinery 
difficulties, which are discovering themselves at 
frequent intervals in connection with higher pres- 
sures, and to record the combined efforts of the 
Admiralty and the contractor to overcome them. 
The experiments on the Argonaut constitute a case 
in point, and here it was determined that there was 
a loss resulting from the use of jackets in powers 
over about one-fourth of the maximum.* On the 
trials of the Amphitrite, which are dealt with 
elsewhere, no jacket steam was used at any 
power. We hope soon to be able to supplement 
the Argonaut’s results with some experience of 
jacketting and non-jacketting at one-tenth of the 
total power, and we shall then consider the whole 
matter further. But the general question of the 
consumption of fuel is still under consideration. It 
is true the Amphitrite has excelled in this respect 
over all previous ships, and the contractors— 
Messrs. Vickers, Sons, and Maxim, Limited— 
have broken the record formerly established by 
their own ship—the Niobe. Good coal, efficient 
and economical engines, and careful stoking, with 
the minimum of auxiliaries in use, largely explains 
the result. The aim, and we may add also the 
difficulty, of training stokers, is to prevent the men 
firing too vigorously. Three or four shovelfuls 
through each door every five or six minutes suffices, 
but the old system of filling the furnace full and 
then, having a long rest has its fascinations for the 
stoker, although the new method is not nearly s0 
exhausting. 

It has been proved by water test on the Argonaut 
that the consumption of the auxiliary machinery 18 
22 per cent. of the total consumption with the 
main engines working at one-fifth power and 10.4 
per cent. when the main engines are developing 
three-fourths power, but it would not reach such 


large percentages on the Amphitrite, as she had 
not the same number of ouxilinry engines in use ; 











* See pages 391 and 432 ante. 
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a meee 
there being no fans or compressed air blowing en- 


gines working. The water, however, was not 
weighed or measured during the Amphitrite trials, 
so that separate results cannot be given now. 
Experience, however, shows that the auxiliary 
engine steam consumption of the Argonaut was 
not by any means excessive for vessels of her 
class. In the cruisers Arrogant and Furious, 
second-class ships of 10,000 indicated horse-power, 
the auxiliary engine consumption at certain powers 
was from 35 to 50 per cent. of the total. This 
was ascertained in the Arrogant by using separate 
boilers for auxiliary purposes only, leaving the 
others for driving the main engines. The actual 
results are worth giving here. The trial was of 
30 hours’ duration, and was suitably divided so as 
to ascertain not only the relative consumption 
of the main and of auxiliary engines respectively, 
but also to arrive at the effect of various pres- 
sures and cut-offs in the high-pressure cylinder. 








Cut-Off " 
a ae Indicated | Coal for | Coal for 
Period. | psteam | in igh. | Horse- | Main | Auxiliary 
Cylinders. Power. | Engines. | Engines. 
as =" Se per cent. Ib. Ib. 
1st 155.5 51.3 2096 2.34 0.45 
2nd 213.5 23.8 2147 2.3 0.58 
3rd 225 23.8 2086 2.02 1.06 
4th 234 33.9 2229 2.09 .82 
5th 160 51.3 2240 2.03 78 
6th 161.5 60 2312 2.12 8 

















In the first two periods the main feed engines, 
main circulating engines, furnace blowing engines, 
and hotwell pumps were worked from the boilers 
driving the main engine, and not separately, so 
that there seems a better economy from using a 
lower pressure of steam—-155 lb. and 160 lb.—in 
the auxiliary machinery. Of course the coal for 
auxiliary purposes is given on the basis of the power 
developed by the main engines, and thus varies from 
about 40 to 50 per cent. of the total. 

The efficient lagging of the hot surfaces was about 
the first point to which attention was turned, and 
a gain was attained by reducing the radia- 
tion from such surfaces, one of the constant 
losses. As we have pointed out already, the 
Amphitrite has 18 tons of such lagging. Expe- 
rience further showed that the loss from condensa- 
tion and radiation was considerably reduced by 
working auxiliaries at from 150 to 200 Ib., instead 
of 300 1b., and reducing valves are fitted in many 
cases to effect this object on the auxiliary as well 
as the main system. It is intended also to com- 
pound all the auxiliary engines, fire and bilge 
pumps ; the circulators are already in many cases 
compounded, and all will be so in the future. The 
hotwell pumps will be compounded, as well as the 
auxiliary circulating pumps. The fan engines will 
not be compounded, as they are not often in use. 
Messrs. Weir, the makers of the well-known feed 
pumps, have under consideration the idea of work- 
ing their pumps in series with other pumps. Mr. J. 
Weir, from his great experience, is not inclined to 
the view that a crank pump will be as efficient as 
the simple pump, or that a double pump can be 
worked expansively, owing to the great pressure 
that they have to overcome—550 lb. However, one 
is being made for experiment, but it is not improb- 
‘able that the methods now under consideration at 
the Admiralty for utilising the exhaust steam will 
render any change in the feed pumps unnecessary. 

One of the proposals is to utilise the exhaust 
steam from all auxiliaries for making up the loss in 
feed water, and this steam will also be passed into 
the low-pressure cylinder receiver. This is done in 
the merchant service ; but there the speed is fairly 
constant from the time of starting to the end of a 
long voyage ; whereas, as Kipling has put it, a 

man-of-war must always have 2 or 3 knots up 
her sleeve in case the Admiral demands a spurt ; 
she must also be ready to drop 3 or 4 knots at the 
wave of a flag, and on occasion she must lie still 
and meditate. This means a varying strain on all 
the mechanism and constant strain on the people 
who control it. I counted seven speeds on one 
watch, ranging from 8 to17 knots.” This variation 
18 an element in the problem under consideration, 
as the inlet of steam to the low-pressure cylinder 
— would have to be regulated ; but it is in- 

resting to recall that Mr. McKechnie, now of the 
th w Works, thus utilised the exhaust steam in 
Bil — of the three belted cruisers he engined at 
; ilbao for the Spanish Navy five years ago, and no 
rouble was experienced. 

The utilisation of the exhaust from the auxiliaries 





for evaporators, however, offers a more promising 
improvement, and before describing what has been 
done in this direction, it may be stated. that in the 
Amphitrite a back pressure was kept in the aux- 
iliary exhaust system to ascertain the economy 
when thus worked, as compared with the usual con- 
ditions—260 Ib. on the one side and a vacuum on 
the other. So far as observation went the altered 
conditions did not appreciably influence the eco- 
nomy. That was on the trial at 13,600 indicated 
horse-power, the results of which are given on 
another page of the present issue. After a few 
hours’ trial under these conditions, the system 
for utilising the exhaust for the evaporators 
was put into use. The installation was ordered 
for the Amphitrite at the last moment, and in 
view of the haste the arrangement was, per- 
haps, not so carefully worked out as might 
otherwise have been the case. Two non-return 
piston valves were fitted in the auxiliary exhaust 
service as far aft in the system as circumstances 
permitted, and were controlled by a spring, so that 
the pressure on the forward side could be regu- 
lated. Forward of each valve a branch was taken 
to the evaporator to supply the usual coils, the pres- 
sure being maintained by thevalve, which also served 
for escape, permitting direct passage to the auxiliary 
condenser in case of any sudden increase of pressure 
in the pipe. The vapour pipe from the evaporator 
was branched into the main condenser, so that the 
evaporator could be worked ona vacuum. It was 
hoped that with steam at 20 lb. pressure in the heat- 
ing coils and 10 in. vacuum in the evaporator, there 
would be sufficient difference of temperature to allow 
the production of the necessary make-up in the ship. 
So far as could be seen while the apparatus was in 
use, the make up obtained was very nearly, although 
not quite, that got from the evaporators when they 
were working compound. But the experiment on the 
13,600 indicated horse-power run of 30 hours had 
to be brought to a conclusion on account of the 
giving out of the cover joint on one of the auxiliary 
air pumps. This involved the whole of the work 
being done by one auxiliary air pump, and as it 
was not deemed desirable by the Admiralty officials 
on board to interfere unduly with the contractors’ 
trials, the experiment was discontinued. 

This was more readily agreed to, probably as in 
the cruiser Vindictive trials were being carried out 
exclusively to determine the efficiency of such an 
arrangement. Moreover, longer time was allowed 
for fitting apparatus, and the system made more 
perfect. hat we may call the back-pressure 
valves were in this case placed at the auxiliary con- 
denser, so as to deal with the steam from all the 
auxiliary engines. In the case of the Amphitrite 
the exhaust steam for the steering, electric, and 
other machinery was not trapped, and thus, while 
on the 3600 indicated horse-power trial only 7 lb. 
pressure could be got, and only 12 lb. on the 
12,500 indicated horse-power trial, a pressure of 
25 lb. was easily maintained on the Vindictive, the 
result being most satisfactory. 

The results in both ships show that the arrange- 
ment is worth trying, but the evaporators may pos- 
sibly require to be increased in capacity, and it 
may be that a vacuum will be dispensed with alto- 
gether in the auxiliary condenser system. The 
evaporators, at present, it is interesting to note, 
are proportioned in capacity according to the total 
power of the propelling engines, the precise ratio 
of surface being left with the makers. The steam 
pressure available for working the evaporators 
would, with the new arrangement, probably be 
20 1b. to 30 lb., instead of 200 1b. as at present, 
and it remains to be seen what effect the increased 
surface thus rendered necessary will have on the 
size and weight of the evaporator plant. At 
present a first-class cruiser of 18,000 indicated 
horse-power has an evaporative capacity of 90 tons 
per 24 hours when working the evaporators sepa- 
rately, and 56 tons when using them compound. 
In the case of a second-class cruiser of 10,000 indi- 
cated horse-power, the evaporative capacity amounts 
to 50 tons and 30 tons per hour under the two 
conditions named, and in a third -class cruiser 
of 7000 indicated horse-power to 38 tons and 
24 tons respectively. ere seems a constant 
proportion of make-up required, irrespective of 
power developed ; the amount is only se J pro- 
portionate to the power. Even if the engines 
are standing, water is being lost. In the Amphi- 
trite the loss was about 1} tons per hour at 3600 
indicated horse-power, 14 tons per hour at 13,500, 
and considerably more at full power, the major 





rtion being apparently a constant quantity, but a 
eakage was discovered subsequently in an esca 
valve on the hotwell pump, which probably led to a 
considerable part of the increased loss at full power. 

Another factor in economy is the method of 
fitting piston rings. With the ordinary split rings 
it has been found that the steam gets behind the 
piston rings, and at the high pressure they were 
pressed out to such an extent that the cylinder 
walls were cut and worn too rapidly, the bore in 
one case, we believe, being ple ¢ in. in dia- 
meter in six weeks. Solid pistons were next tried 
but they became wasteful, as, after a time, they 
allowed steam to pass. Sir John Durston has 
now adopted a restrained ring. It is a split ring 
which can only open to a certain extent. <A 
sketch of it is appended, showing a solid carrier 
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of cast iron, with two split rings of hard bronze, 
fitted with a lip or indent. A small clearance is 
allowed between the carrier and the split rings, so 
that the latter can expand; but not beyond the 
clearance allowed. In working it acts as an ordinary 
loose ring ; but it very soon begins to wear the cy- 
linder. The wearing effect steadily diminishes until 
a perfect fit is worked—usually at the point when 
there is still only very little clearance left for 
expansion. But if there should subsequently be 
leakage past the piston, a little can be scraped off the 
clearance to allow the ring to expand a little more. 
This arrangement is now being fitted to all pistons, 
whether in the main or in the auxiliary machinery. 
Piston valves are necessarily used in all auxiliaries 
owing to the high steam pressure, and this en- 
hances the importance of a satisfactory piston ring. 

A word may be said, in conclusion, as to driving 
the auxiliaries by electric motors. On the general 
subject we have already written, and it need only 
be said that the ventilating fans, the capstans, 
and the ash hoists are to be run by electric power 
in some of the new ships, and boat hoists are to be 
worked by hydraulic power in some of the new 
battleships. And, further, it must be mentioned 
as significant that Weir’s steam feed pumps are 
being adopted in increasingly large numbers in 
electric stations, where, if anywhere, electric drive 
would be preferred to steam if wasteful, 





NOTES. 
CarBIDE Patent Litication. 

An interesting patent case has recently been 
decided at Leipsic, and its result is expected to 
have a material bearing upon the carbide industry 
in various countries. ‘Zt is hardly necessary to 
recall the circumstances connected with the 
invention of the method of manufacturing car- 
bide by means of electricity. The discovery 
was made almost at the same time by Moissan 
(France) and Wilson (America). The former 
was a scientist who did not realise the prac- 
tical importance of his discovery, whilst Wilson 
at once had it patented in America, and subse- 
ag attempted to patent his method in Europe. 

ere he, however, found himself forestalled in 
various countries (France, Germany, &c.) by 
Bullier, Moissan’s assistant. In Germany the fact 
of a man who was not the inventor having secured 
the patent caused much annoyance, and several 
protests were lodged against the validity of the 
patent. Among the firms and people protesting 
were ‘‘ Deutches Gold und Silberscheidleanstalt”™ 
and Wilson. The Bullier German patent had 
in the first instance been sold to Siemens 
and Halske and others, but they soon parted 
with it, and it eventually passed into the hands 
of the ‘‘ Allgemeine Elektricitits-Gesellschaft. In 
the first instance, the patent was declared void, 
and this decision has now been confirmed by the 
Leipsic Court. Amongst the countries likely to 
benefit largely by the German market thus becom- 


ing an open one, Sweden holds a prominent posi- 
tion. By this autumn some 5000 to 6000 horse-power 
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(water power) are expected to be employed in the 
manufacture of carbide, and during the coming 
winter, installations requiring further 3000 to 
horse-power are expected to be completed. Although 
the consumption of carbide in Sweden itself is on 
the increase, Germany will, no doubt, for some 
years to come prove the greatest buyer of Swedish 
carbide, and the Leipsic decision is likely to give 
additional impetus to the Swedish (and Norwegian) 
carbide industry. 


THe Premium Puan or Payrne For Lazour. 

Ina recent issue of the American Machinist, Mr. 
F. A. Halsey gives the results of some experiences 
on the application of the premium system of paying 
workmen. Both day-work and piece-work are ob- 
jectionable, the former because the workman takes 
it easily unless driven, and the latter because sooner 
or later the plan degenerates into day-work at an 
enhanced rate of pay, since the workman well knows 
that if by a little extra exertion his wages exceed a 
certain limit the price will be immediately cut. 
Once this limit has been reached, therefore, the 
workman makes no further effort to increase his 
output. The premium system of paying for work 
was originally introduced by Mr. Halsey into 
works of the Canadian Rand Drill Company, Sher- 
brooke, Quebec, and the principle is described by 
him as follows : Suppose a workman is paid 3 dols. 
a day of ten hours and produces one piece of a 
certain kind. The wages cost per piece produced 
is thus 3 dols. Now under the premium plan the 
man is given a bonus of, say, 10 cents on the piece 
for each hour he reduces the time of manufac- 
ture. Thus, were the time reduced by one hour, the 
wages cost per piece would be 270 cents + 10 cents 
premium, a total of 280 cents, as against 300 cents 
on day-work, whilst the workman’s hourly rate has 
been raised to from 30 to 31.1 cents per hour. 
Should the workman succeed in reducing the time 
by five hours, which has occasionally happened, 
the wages cost per piece would be 150 cents + 50 
cents premium, making a total of 200cents. In this 
latter case the proprietor has reduced his expendi- 
ture on wages by one-third, whilst the workman’s 
wages have been raised by a similar amount. Mr. 
Halsey is able to give some striking figures, fur- 
nished by firms who have had his plan in operation 
for some years. Taking one example, we find that 
in two consecutive contracts, each consisting of over 
900 pieces, the bulk being repeat work, the total 
wages cost under the premium system was but 
88 per cent. of that under the old, whilst at the 
same time the wages paid the men per hour were 
raised 18 per cent. In fixing premiums, Mr. 
Halsey states that it is important not to make these 
too high, as it is found that in practice the time 
is reduced much more than would be considered 
possible. This leads to cutting down the rate, 
which naturally causes dissatisfaction. It is better 
to start with too low a premium, which can be 
afterwards raised, than with too high a one. 
On the other hand, it is well to be liberal in fixing 
the original time limit on which the premiums are 
based. In practice, it may, as a basis for an esti- 
mate, be assumed that the time will be reduced 
one-half (not that this will be actually effected 
save in exceptional cases), and at Sherbrook the 
man is offered one-third to one-quarter of the saving 
effected. In other shops the man’s share has 
ranged from one-third to half the saving, and at 
one shop the latter is the uniform rate for all 
classes of work. In all shops into which the plan 
has been introduced there has been great pre- 
judice against it at the first, but finally one or 
two men have been induced to try it, and their 
increased earnings have soon persuaded the rest to 
take it up also. 


THe American Trust Manta. 

The trust formation movement in the United 
States, to which reference was made recently in 
these columns, is still flourishing and gathering 
volume with every passing day. t year, as we 
have already stated, saw the incorporation of as 
many as 90 companies of this character with an 
aggregate capitalisation of 1,000,000,000 dols.— 
which our American friends are pleased to call a 
billion dollars. In the first two months of this 
year new “ industrial” combinations were formed 
with a capital of 1,106,000,000 dols., chiefly in 
New Jersey, whose laws are lax enough to attract 

romoters from all parts of the country. In 
larch as many as 250 original certificates of incor- 
poration were filed, and 100 certificates of increased 
and paid-up capital stock, the total amount of capital 








represented being 1,500,000,000 dols. The more 
noteworthy of last month’s additions, with special 


4000 | reference to concerns interesting to English engi- 


neers, are the American Shipbuilding Company, 
capital 30,000,000 dols. ; the United States Cast- 
Iron Pipe and Foundry Company, 30,000,000 dols. ; 
and the International Steam Pump Company, 
27,500,000 dols. The gigantic copper combine 
with the equivalent of 200,000,000 dols. of 
capital, underwritten (so one enterprising cor- 
respondent assured us) by a syndicate of Eng- 
lish, German, and American bankers at 101} per 
cent. has not yet made its appearance, but it 
would form a very fitting crown to the move- 
ment, and so we await developments. It seems 
impossible to us that any considerable percentage 
of the consolidations enumerated can succeed, 
with their inflated capital and deadweight of obso- 
lete machinery. But it is to be observed that the 
Federal Steel Company has entered the lists of 
the dividend payers. This company, controlled by 
Messrs. Morgan, Flower, and Rockefeller, has 
become one of the greatest ironmaking corporations 
in the world. In its composition are a number 
of old standard properties, whose productive capa- 
city has, through consolidation, reached a power 
beyond any American iron and steel enterprise 
hitherto projected, with the possible exception of 
the plants controlled by the Carnegie Company. 
The recent strength of the iron market has, ~ no 
doubt, been a factor of much moment in bringing 
the concern to the dividend stage, but the enforce- 
ment of economies in management has helped to 
make productive what formerly, in the separated 
properties, were expenses leading to deficits.. No 
matter how much consolidation may become the 
vogue, no matter how far capitalisation may be 
carried, little matter to what extent competition 
may be handicapped, the final business test, after 
all, will be the measure of good management 
which any corporation may exercise. But it 
remains that the most striking feature in recent 
trust developments in the States has been the 
lack of devotion to good management and the con- 
centration of energies towards the putting up of 
prices, the levying of tribute upon the consuming 
public, and the making of a market. The banks, 
it may be added, have been discriminating very 
sharply against a majority of the recent ‘‘ indus- 
trial” formations. 


Tue Starnes RESERVOIRS. 

A useful addition to the somewhat voluminous 
literature on this subject was contributed by Mr. 
Walter Hunter in the shape of a paper read on 
Wednesday last before the Society of Arts. Mr. 
Hunter’s connection with the subject is well known 
asa director of the Grand Junction Water Com 
pany, and joint engineer with Mr. R. E. Middle- 
ton of the extensive works now being carried out 
at Staines. It was the latter subject which was, 


perhaps, the chief feature of interest in the paper, |. 


although the historical and descriptive matter 
referring to the different London water com- 

nies was also of considerable interest. Mr. 

unter reminded his audience that the evidence 
given before Lord Balfour's Commission in 1892 
showed that an average daily flow of 1,350,000,000 
gallons was passing down the river, but only 
90,000,000 gallons were being taken for water 
supply. The Thames Conservancy are content if 
200,000,000 gallons pass Teddington Weir every 
day, and it was therefore evident there was a sur- 
plus available for water supply. The difficulty in 
using this surplus would be that though the aver- 
age flow shows a large excess, and the volume in 
times of flood or heavy rainfall an enormous excess, 
during a period of drought, there might be insuffi- 
cient flow to meet the demands of the Conserv- 
ancy. The obvious solution to this is reser- 
voirs, and in 1895 the New River Company, the 
West Middlesex Company, and the Grand Junction 
Company instructed Mr. Hunter, in conjunction 
with Mr. Middleton, to prepare a scheme for Par- 
liament on the lines he had proposed, and in 1896 
an Act was obtained giving powers for carrying out 
the work which is now in progress. There will be 
two large reservoirs near Staines, having a total 
capacity of 3,300,000,000 gallons, the intake being 
at Bell Weir. The pumping machinery will con- 
sist of five triple-expansion Worthington engines, 
each capable of delivering 16,000,000 gallons daily 
into the reservoirs. The water will be taken from 
the river through two riveted steel mains 6 ft. 3 in. 
in diameter, joining into a steel pipe 8 ft. 8 in. in- 








ternal diameter. There will be a water tower to 
each reservoir, and the stand-pipes for dischargin 

water from the reservoirs will be of cast iron 5 ft, ie 
internal diameter, having 48-in. and 36-in. sluice 
valves. The water will be first conveyed through 
a tunnel to a basin 50 ft. in diameter, having a 
weir for the purpose of aeration. The reservoirs 
are being constructed with earthen banks, excavated 
from the interior of the reservoirs. In the centre of 
the banks there will be a puddle wall, and this wil] 
be carried down to the natural clay which under. 
lies the stratum of gravel, the latter being from 14 ft, 
to 35 ft. in thickness. The joint-committee of the 
companies have power to supply 35,000,000 gallons 
daily, or 45,000,000 gallons under emergency by 
consent of the Local Government Board. ‘The 
maximum quantity allowed to be taken from the 
river is restricted to 100,000,000 gallons in twenty- 
four hours; but in any case there must remain 
265,000,000 gallons to flow over Bell Weir daily, 
In view of what is now being done, it is amazing 
to remember that only a few years ago we were 
told that storage reservoirs such as these never 
could be made in the Thames Valley, hecause there 
was no site suitable for them. 








NOTES FROM THE UNITED STATES. 
’ PHILADELPHIA, April 13. 

THE iron trade has quieted down, ir the sense that 
there is less frantic effort to secure material for for. 
ward delivery. The requirements of consumers are, 
in fact, increasing, now that spring weather has come, 
except in the far north-west, where 4 ft. of ice still 
delays the opening of navigation. The possibility of 
labour troubles in the ore regions has not been dis- 
missed, and employers are inclined to make every pos- 
sible concession in order to arrest a striking craze. 
Freights on new contracts will be higher on lake 
routes, and other incidental charges may be higher. 
The most important development this week is in 
structural material and iron and steel plates for 
bridge-work, office-building work, &c. Bridge-builders 
are receiving contracts and specifications for rail- 
road work that show railway managers are not 
to be dissuaded from contemplated improvements 
by high prices. This pressure for shapes has 
driven some urgent buyers to offer prices above the 
market quotations. The rush of car-building orders 
has forced bar iron and steel up to about 30 dols. to 
32 dols. per net ton. The consolidation of upwards 
of 40 mills in one organisation, known as the Re- 
public Iron and Steel Gomes, has given bar iron- 
makers an advantage they have long desired. Bar 
steel will advance further, because of the sudden rush 
of orders, particularly from Western sources. The 
higher quotations for merchant steel appear to have 
stimulated demand, but a great deal of this demand 
has to be ‘‘ turned down.” There is now a widespread 
movement to cover for the last half of the year, and 
should this movement be commensurate with the 
volume of business in sight it is difficult to reach any 
other conclusion than that there will be a general 
advance in values. The steel rail mills are very busy. 





ROYAL METEOROLOGICAL SOCIETY. 
THE monthly meeting of the Society was held on 
Wednesday evening, the 19th inst., at the Institution of 
Civil Engineers, Westminster, Mr. F. C. Bayard, 
L.L.M., President, in the chair. 

Mr. H. Mellish, F.R. Met. Soc., read a paper on 
‘*Soil Temperature,” in which he discussed the observa- 
tions from the thermometers at various depths in the soil 
which have been made at the stations of the Royal 
Meteorological Society. These records, carried on at 
many stations since 1881, have included observations 
at the following depths of soil: 3 in., 6 in. 1 ft, 
2 ft, and 4 ft. It appears that in nearly all cases 
the annual temperature of the soil at a depth of 1 ft. 
is slightly higher than that of the air. In winter 
time the air and the soil at 1 ft. have about the same 
temperature, the soil being often a little warmer 
till about the end of January, after which, for the 
next two months, the air has a small advantage; 
but in the summer months the soil at 1 ft. is generally 
warmer than the air, the difference exceeding 3 deg. 
at several stations. Mr. Mellish shows that on the 
mean for the year the light soils are 1.0 deg. warmer 
than the air, while the strong ones are only 0.2 deg. 
warmer; and he is of opinion that near the surface 
we may expect to find wider extremes of temperature 
in light soils than in strong ones: but that the heavy vd 
soils are better conductors of heat, and that consequently 
the extremes are propogated to greater depths in heavy 
soils than in light ones, : Yr 

per ‘‘ On some Phenomena Connected with the - 
tical Circulation of Our Atmosphere,” by Major-Genera 
H. Schaw, C.B., R.E., was read by the secretary. “ 
author has for some time past been studying the circus. 
tion of the atmosphere over Australasia, and in this - 
gives the results of his examination of the weather ‘ - 
chiefly in to the interaction of cyclones and anil 
cyclones upon each other, 
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BROWN’S BOILER SCALING HAMMER AND FIREBAR INSERTER. 





Tue annexed illustrations show two new boiler tools 

now being introduced by Messrs. Walker Brothers and 
Co., of 44, Constitution-street, Leith, but who are 
removing in May to 168, Oxford-street, Glasgow. 
The upper view represents a scaling hammer to get 
at the less accessible parts of a boiler. It will be seen 
that the hammer is carried at the end of a tubular 
frame, and is worked by a rod and cross-handle. 
Both the frame and the rod are capable of being 
extended to reach different positions in a boiler. 
There are two pins which form heels on which the 
tool may rest when at work, and these can be shifted 
and extended as required. Various shapes of hammer 
heads can be used at will. 
_ The lower view shows a “‘ furnace bar inserter,” with 
a bar in position ready to be pushed into its place. It 
will be seen that the inserter comprises a fork and a 
gtipper, the former acting as a guide for the bar, and 
the latter as a jaw to hold it securely. The jaw is 
mounted on a shank which passes through the holder, 
and has an arm at the upper end 1 = which the 
jaw can be rotated to get a good grip on the bar. 
The jaw is, of course, worked from the handle end of 
the tool, and when it has been fixed the whole arrange- 
ment is locked by a hook, as shown. Our engraving 
scarcely gives a correct idea of the length of the tool, 
as we have had to represent it as broken away in 
parts, It is, of course, long enough to enable the 
back bars in a furnace to be dealt with. 





INDUSTRIAL NOTES. 

Tue state of employment during the past month is 
reported to have been well maintained in comparison 
With the previous month, according to 1624 returns 
from employers, 584 from trade unions, and 143 from 
other sources. During the month there were a<- 
vances in wages affecting a large number of work- 
People in the coal-mining, iron and steel, and cotton 
+ ree industries, but there was no serious stoppage 
of work to affect the general returns. In the 123 
trade unions making special returns, there was an 
aggregate of 494,394 members, of whom 12,222, or 2.5 
Per cent., were reported to be unemployed at the end 








of the month, as compared with 2.6 per cent. in the 
month previous, and 3.1 per cent. a yearago. The per- 
centage is nearly as low as at the best periods of flourish- 
ing industry ; even in the high-pressure period of 1871-3 
the record was scarcely beaten. The chart line is 
nearly Jown to the lowest level of last year, and very 
far below what it was during the four first months of 
1898 ; moreover, it is still tending downwards to- 
wards nil. 





The detailed statement of the condition of employ- 
ment in the various industries not only bears out the 
eneral statement, but accentuates its favourable state. 
fn the coal-mining districts employmentcontinues good, 
the exceptionally high average of the previous month 
being practically maintained. At collieries at which 
443,631 workpeople were employed, the average time 
worked in the month was 5.62 days per week, as com- 
pared with 5.63 days in the month previous, and 5.29 
days at the same period a year ago. The encouraging 
feature in the returns is that the high average was 
general, only Nottingham and Leicester falling a frac- 
tion below five full days, and Ireland just a fraction 
over five days. These excluded, the average for all 
other districts was very high indeed. 

At the ironstone mines and open works the position 
is well maintained. At mines and open works at 
which 17,428 persons were employed, the average time 
worked was 5.89 days per week, or three points better 
than in the previous month, and just — to the high 
average of a year ago. This continuous high average of 
time put in speaks well for the men’s sobriety and in- 
dustry, and also testifies to the generally favourable 
state of employment in the ironstone mining districts. 
Happily the same applies to coal miners in most dis- 
tricts. 





The improvement in the state of employment in the 
pig-iron industry continues, and seems likely to con- 
tinue, considering the demand for pig iron. Returns 


relating to the works of 113 ironmasters show that 
377 furnaces were in blast, four more than in the 
vious month, and 24 more than a year ago. 


The 
e 





estimated number employed was 24,526 persons, or 
274 more than a month ago, and 920 more than a 
year ago. The output at present, with all the fur- 
naces at work, is not equal to the demand, so that a 
long spell of activity is anticipated. 

Employment in the iron and steel manufacture 
remains practically the same as in the previous month, 
and continues to be considerably better than it was 
a yearago. At the 214 works from which returns 
were received, 79,831 persons were employed, as com- 
pared with 79,958 in the previous month, and 76,618 
at the same date last year. The average number of 
shifts worked in the three weeks selected for com- 
parison was 5.57, 5.60, and 5.55 respectively, showing 
that the men stuck manfully to the laborious work in 
which they are engaged. 

Employment in the tinplate industry has again 
fallen off, but it remains better than it wasa year 
ago. The total number of mills reported to be work- 
ing was 346, employing 17,541 workpeople, as com- 
pared with 355 mills, employing 17,826 a month ago, 
and 338 mills, employing 17,271 a year ago. The exports 
of tinplates rose from 17,807 tons in the preceding 
month to 20,547 tons, and black plates from 4915 tons 
to 10,447 tons, which is an encouraging sign of im- 
provement. 


In the engineering and metal trades group of in- 
dustries, the state of employment generally has been 
steady, the proportion of unemployed being the same 
for two months, namely, 2.4 per cent. At the same 
date last year the percentage was 4.1, but employment 
was still affected by the then recent lock-out in the en- 
gineering trades. In the shipbuilding group of trades 
employment remains steady, those out of work fluc- 
tuating between 2.4 per cent. and 3.0 per cent.; in the 
same month last year the percentage was 5.4. Itisa 
very long time since the boilermakers and iron ship- 
builders, and the shipwrights could show such a low 
percentage of unemployed, and the outlook for some 
time to come is excellent for the two groups of in- 
dustries here bracketed together—the engineering 
group and the shipbuilding group. Both may reckon 
on full activity for the remainder of this year, unless 
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some unforeseen disaster, financial or industrial, should 
happen to darken the prospects. 


The condition of employment in the building trades 
has been slightly affected by the Plasterers’ dispute, 
but not to any great extent. The proportion of un- 
employed to total membership was 1.6 per cent. as 
compared with 1.5 per cent. in the previous month, 
and 1.6 per cent. at the same period of last year. The 
run of good trade has been continuous for a long 
period, and even the wages disputes, though frequent 
during the last two or three years, have not greatly 
increased the percentage of members out of work, so 
brisk is the demand for competent men. 





Dock and riverside labour in London remains steady, 
with only a slight difference from the previous month, 
but not so well employed asa yearago. In the agricul- 
tural districts there is a dearth of labour. The regular 
hands are well employed, but the demand for extra 
hands exceeds the supply. Labourers flock to the 
towns where there is employment at higher rates of 
wages in the building and other trades. 





Fifty-three fresh labour disputes were reported to 
the Labour Department during the month, involving 
13,827 workpeople. The corresponding number for 
the previous month was 36 disputes, involving 5348 
workpeople, and for the same month last year 27 dis- 
putes, involving 2888 workers. Of the total number 
reported, 18 were in the building trades, nine in the 
textile trades, eight in the engineering and shipbuild- 
ing trades, four in mining and quarrying, five in the 
metal trades, three in the furnishing trades, two in 
the clothing trades, and four in other industries. 
Forty-six disputes, old and new, were settled in the 
month, affecting 9003 workpeople; of these, 22 dis- 
putes, affecting 4339 persons, were settled wholly in 
favour of the operatives ; nine, affecting 1303 persons, 
in favour of employers; and 15, involving 3361 
persons, ended in a compromise. As regards the 
causes of the 53 disputes recorded, 38 were for ad- 
vances in wages, eight on matters of working condi- 
tions, and seven on other matters, including refusals 
to work with non-union men. The loss of time caused 
by the disputes was equal to 207,700 working days in 
the month—a sad loss to the workers, and a loss also 
to the community. Already, in the three first months 
of the year, there have been 133 disputes, involving 
23,253 persons, the loss in time being 503,300 working 
days. 

eee in the rates of wages affected 331,400 work- 
people in the month. Of these, 329,900 received ad- 
vances in wages, averaging 94d. per head, while 1500 
persons suffered a decrease averaging 3d. per head. 
The net result was an increase of about 94d. per person 
in the weekly wages of all affected. The increase was 
mainly in the mining industry, where 204,808 per- 
sons participated; in the iron and steel manufac- 
ture, where 43,025 participated ; and in the textile 
trades, in which 75,164 persons participated. Changes 
affecting about 1400 were preceded by disputes causing 
a stoppage of work; the changes affecting about 
167,000 workpeople were arranged under sliding 
scales ; the remaining changes, affecting about 163,000 
persons, were effected by means of direct negotiation 
between the workpeople and the employers, or by 
voluntary concession on the part of the latter. The 
preponderance of conciliation is remarkable and 
eminently satisfactory. Great as the waste of time 
was in the cases where disputes led to a stoppage of 
work, what might not the losses have been if the 
whole of the 331,400 persons had been idle for any 
considerable time? Every act of conciliation or direct 
negotiation makes for peace, and peace is favourable to 
property. 





The report of the Amalgamated Society of Engineers 
for the current month says that ‘‘ trade is still main- 
tained at high pressure.” The question of American 
competition is lightly dealt with, both in notes and in 
a letter; it is ‘‘causing some anxiety and not a little 
curious speculation.” The high-pressure mode of 
working in the States is not commended. It is stated 
that the piecework rates are cut so fine that men 
cannot find time to take the needful rest to eat their 
dinners, but just snatch the meal while continuing 
their work. That may do for a time, but the human 
machine cannot stand perpetual motion. But pro- 
bably the statements in the letter only refer to excep- 
tional cases and conditions. The total number of 
members at date was 83,739, of whom 2040 were on 
donation benefit, 2713 on sick benefit, and 3380 on 
superannuation allowance. The cost of donation was 
about 3d. per member per week, of sick pay 4d. per 
week, and superannuation benefit 5d. per week, or a 
total of ls. per member per week. These figures 
apply to full membership, the contributions being 
ls. 6d. per week. Trade members pay ls. per week, 
and trade protection members 4d. per week. The 
total expended from the contingent fund was only 
23/. 15s. 8d. in the month. The question of laziness 
and malingering is dealt with in such a way as to 





cause some anxiety to the ‘‘small number of these 
gentry’ inthe union. ‘* We must get rid of them as 
speedily as pepe the report says, the branches 
being assured of the Council’s assistance. Some cases 
are reported by name—one, who in seven years had 
drawn 40/. 6s. 8d. ; another, in nine years, had drawn 
991. 0s. 4d. The society expelled the more glaring of 
these malingerers, and the other would have been simi- 
larly dealt with but for the lenity of the branch. The 
members have voted a 2d. levy to the Plasterers in their 
conflict. The wages movement in Lancashire and 
Halifax is pending ; on the north-east coast and in Scot- 
land the matter for the present is in abeyance, the men 
reconsidering the situation. At Grimsby 1s. advance 
has been given, and at Lancaster 2s. per week. At 
St. Helens the pattern-makers have secured 2s. per 
week advance. At Bristol the advance is only par- 
tially conceded. At Liverpool the members of the 
United Pattern-Makers’ Association struck for an 
advance, but the members of the Amalgamated Society 
of Engineers did not join ; however, the members of the 
latter body are not to take up the work of those on 
strike, nor are they to fill the places of those on strike. 
It is co-operation, without fusion, for the time being. 





The engineering trades in the Lancashire dis- 
tricts are described as not experiencing quite the 
same rush of new work as prevailed a few months 
back, and establishments here and there are re- 
ported to be not over well supplied with orders. 
But the description is comparative only. Generally, 
activity in all the principal branches of industry shows 
no appreciable falling off, and the returns of the chief 
trade unions indicate a very satisfactory state of 
employment in nearly all cases. The Steam Engine 
Makers’ Society have practically no unemployed 
members on benefit, and the United Machine Workers’ 
Union has under 14 per cent. of its members on out- 
of-work benefit. The Amalgamated Society of Engi- 
neers is not quite so well off in this respect, but there 
is little to complain of in this union, all things con- 
sidered. The reports show that the machine tool- 
makers, locomotive and stationary engine builders, 
boilermakers, hydraulic and electrical engineers con- 
tinue to be exceedingly busy, with sufficient work on 
hand to last them for some time to come. Really the 
greatest difficulty has long been how to undertake 
more work with the certainty of being able to deliver 
within the time prescribed by customers. The wages 
question in Mid-Lancashire is still unsettled, but no 
uneasiness is felt as to the result. In the iron trade 
a strong tone is maintained, with a fair amount of 
business being done ; but orders of great weight have 
not been given out recently, save in exceptional 
cases, A further strong upward tendency in prices 
has been observable in the finished iron trade, bars 
having advanced 5s. per ton. The steel trade is still 
very active, quotations being firm. Altogether the 
position is favourable, and the prospects are very good 
in all branches of the iron and steel industry. 


At the annual meeting of the Oldham Cotton 
Spinners’ Association, held on the 14th inst., reference 
was made by the chairman to the advance in wages 
movement, and he indicated that measures are in 
a of development to lessen disputes, and 
render a scheme of conciliation not only possible but 
probable. He stated that both sides were financially 
strong, and that a struggle would mean incalculable 
loss to thousands of people, and, perhaps. permanent 
injury to the trade of this country. It was hoped 
that the operatives and employers would join in 
devising means for insuring peaceful solutions of 
labour difficulties. The Federation had a scheme in 
hand which would be beneficial to all parties, and 
lead to a considerable increase in the number of 
spindles in the Federation to the advantage of all 
concerned. 

The position of the iron trade in the Wolverhampton 
district seems to be improving generally. The mini- 
mum price of unmarked bars has been advanced 5s. 
per ton, and the list rates of branded iron 10s. per 
ton, which have led both merchants and consumers to 
— orders on manufacturers for future supplies. 
Some underselling is reported, which prevents full 
rates being obtained in all cases, but makers are so 
well supplied with orders on hand, and advices from 
ae quarters are so assuring, that they can well 
stand out for full rates in most instances. The prospects 
are that there will be a continuance of good tendo tor 
months to come, so that they can afford to wait for 
acceptable terms. It is pleaded that the increase in 
wages and higher prices for fuel, pig iron, and furnace 
materials justify advanced rates, strengthened as they 
are by the flush of trade. The home demand alone 
represents a considerable weight of crude and un- 
finished material, and advices from abroad indicate 
that in the current quarter orders will be on a larger 
scale than the works can supply, going regularly at 
full speed. It appears that foreign buyers have been 
sending good offers, so that manufacturers can to some 





extent command the ground. Satisfactory business is 





reported in best bars, plates, and stamping sheets, and 
black sheets are more in inquiry by galvanisers, while 
there is a brisk demand for hoops, strip iron, and rodg 
The engineering branches continue to be well em ployed 
generally, and so also are most of the hardware ‘in. 
dustries. Altogether the position is good, and the 
prospects encouraging. 

The question of rates was settled at the quarterly 
meeting by the advance of 10s. per ton for marked 
bars. The advance gave a tone to the market. Busi. 
ness was brisk in all departments, and there is little 
doubt but that the current prices will hold good for 
some time to come. Supplies are limited, and some 
heavy contracts are running, which will take the 
greater part of the production, both of crude and 
finished iron, for the current quarter. Inquiries have 
been numerous for bars at the enhanced prices, and 
new business is freely offered at the full rates, Stee] 
continues to be in good demand at full rates. The 
engineering and allied trades, and most of the other 
iron, steel, and metal-using industries are fairly well 
employed, although in some things might be better, 
On the whole the position is gocd, and the outlook is 
encouraging. 





The dispute in the cotton industry has reached a 
crisis, but there does not seem to be any very great 
danger of a stoppage of the mills. The cotton spinners 
and others were conceded an advance equal to about 
7d. in the pound on March 27, but the arrangement 
then made did not include the weavers and some 
branches more or less in association with them. The 
vote of the weavers was then taken as to the demand 
for a 10 per cent. advance, and the result of the ballot 
shows 82 per cent. in favour of a strike, if the conces- 
sion is not granted. The total number of workers 
affected would be close upon 60,000. But a resolution 
was passed at the meeting at which the vote was made 
known to ask the employers to meet the representa- 
tives of the operatives before leaving work. The vote 
will doubtless influence the conference, and there is 
no real fear of a desperate labour struggle. The 
employers’ and operatives’ representatives have been 
too often in conference of late years to risk a strike 
and lock-out if, by any means, such can be prevented. 
Perhaps on the present occasion there may be a com- 
promise, followed by conditions which may avert 
strikes in the future. 





The Plasterers’ dispute drags slowly along, but it 
seems to have little effect upon the building trades. 
The Master Plasterers have determined to organise 
independently of the Master Builders’ Association, of 
which they form part, but they will still work in con- 
junction with the general association. It is felt that 
there are questions of special import which pertain to 
this or that branch of the building trades, but which 
do not seriously affect the rest. In this way a dis- 
pute might be localised to the one special branch, and 
not lead to a disturbance of the entire group of trades. 





The dispute between the Master Builders of Wigan 
and the members of the Carpenters and Joiners, the 
Slaters and Tilers’ Societies, has been referred to Mr. 
A. H. Hudson, barrister-at-law, who has been selected 
as the umpire by the Board of Trade to settle the 
matter. 





A deputation representing the labourers on the 
north-east coast met the shipbuilding employers at 
Newcastle-at the close of last week to urge upon them 
a concession of 10 per cent. advance in wages. After 
a long interview the employers intimated that they 
were unable to concede the advance. The matter will 
be reported to the men, when they will decide upon 
the next step. 

At a meeting of the Cleveland mineowners, held 
last week at Middlesbrough, the miners’ representa- 
tives urged the men’s claim for a 7} per cent. advance 
in wages. After some time the employers offered 64 
per cent., which the representatives of the men said 
they would advise their constituents to accept in 
settlement. 

The miners in the federation districts of Great 
Britain received an advance of 5 per cent. according 
to the Conciliation Board Agreement. A further 
24 per cent. advance is due in October, when - 
wages will be within 5 per cent. of the maximum, an 
10 per cent. less will be the minimum wages 1n i 
federation. This arrangement will supersede the slid- 
ing scale ultimately. 





The Local Government Board auditor has decided 
to pass the amounts expended in relief in kind, nag 
surcharge the Guardians and Relieving officers the 
amounts disbursed in cash, in connection with the 
South Wales coal dispute. The total is expected to 
amount to several thousands of pounds. The Lao 
of recovery of the cash so expended will be watche 





with interest by all, 
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a 
ARGENTINE RAILWAYS. 


Tue recovery of Argentina is one of the most notice- 
able economic facts of the day, and the recovery of 
Argentine railways is equally remarkable. ‘The three 
Jeading Argentine railway undertakings are the 
Buenos Ayres Great Southern Railway, the Central 
Argentine Railway, and the Buenos Ayres and Rosario 
Railway ; and they may be all regarded as tangible 
and valuable properties, although there is certainly 
still room for improvement in one of them. The 
amount of capital invested in the three companies at 
the dates to which their latest accounts extend was 
36,259, 997/., viz.: Buenos Ayres Great Southern 
Railway, 17,657,368/.; Central Argentine Railway, 
9,150,796/.; and Buenos Ayres and Rosario Railway, 
9,451,8337. The accounts of the Buenos Ayres Great 
Southern Railway extended, it should be observed, 
to June 30, 1898, while those of the Central Argentine 
Railway and the Buenos Ayres and Rosario Railway 
are brought down to December 31, 1898. The length 
of line in operation upon the three systems at the dates 
indicated was: Buenos Ayres Great Southern Railway, 
1491 miles; Central Argentine Railway, 845 miles ; 
and Buenos Ayres and Rosario Railway, 914 miles ; or 
altogether 3250 miles. The average cost of construction 
is thus shown to have been 11,157/. per mile ; but, of 
course, a certain amount of capital had been expended 
upon new lines which had only reached a more or less 
advanced stage of construction, so that the average 
for each mile of completed and open line was, in 
reality, somewhat smaller. Probably it would be 
safer to take the average cost to the three companies 
of their fully completed lines at 10,0007. per mile ; 
this total including equipment as well as construction. 
Upon the whole, these three Argentine systems would 
appear to have been cheaply and easily constructed ; 
and this, no doubt, accounts to some extent for the 
satisfactory results which have attended their estab- 
lishment. , 

Argentina is, however, a country of violent vicissi- 
tudes. This is due to the weak economic conditions, 
involving prodigious fluctuations which appear to 
prevail in the Argentine Republic, and the chronic 
uncertainties which afflict South American political 
life. Another great source of trouble to Argentina 
and Argentine railways is locust visitations, which 
appear every now and then to paralyse Argentine 
agriculture. At the same time, the Buenos Ayres 
Great Southern Railway, the Central Argentine 
Railway, and the Buenos Ayres and Rosario Railway 
systems seem to have appreciably increased in pro- 
ductability during the last seven years. In 1892 the 
traffic receipts of the Buenos Ayres Great Southern 
Railway amounted to 956,630/. ; while, in 1898, the 
corresponding total had risen to 1,519,032/. Simi- 
larly, the earnings of the Central Argentine Railway 
advanced from 532,489/. in 1892 to 997,032/. in 1898 ; 
those of the Buenos Ayres and Rosario Railway also 
rising from 550,8567. in 1892 to 788,353/. in 1898. 
Of course, these improved results were not attained 
without additional mileage having been brought 
into operation, and it should be observed that the 
receipts of the Buenos Ayres Great Southern Railway 
declined in 1897 to 673,525/., while in 1896 they had 
amounted to 729,615/. The revenue of the Central 
Argentine Railway also fell off in 1897 to 743,539, as 
compared with 939,6697. in 1896. The influx of 
locusts into any particular district, or some special 
political trouble, at once tells upon the earnings of 
even the soundest and best established South American 
systems. The Central Argentine Railway has been 
even more tried than its two neighbours during the 
last ten years of its history. In 1889 the net revenue 
stood at 431,572. In 1890 it fell off to 289,222/7., and 
in 1891 it only amounted to 77,485/. In 1892 it rallied 
to 183,532/.; in 1893, to 258,995/.; in 1894, to 300,071. ; 
in 1895, to 357,876/. ; and in 1896, to 448,519/. In 
1897 it fell away again to 297,751/., while last year it 
once more recovered to 494,611/. In spite, however, 
of many drawbacks, it would certainly appear that 
there is a fairly satisfactory future in store for the 
best Argentine railways. “Not only have they the 
natural tendency of railways to make traffic and 
revenue for themselves, but they have also given an 
undoubted stimulus to the general development of the 
Argentine Republic, while during the last twenty 
years there has been a steady influx of Italian and 
other immigrants into Argentina from the Old World. 

Argentine railways appear to have been not onl 
cheaply constructed, but to be also siometaleater wetted, 
mer of locomotives upon the English Great 

“astern system is 993, and the net revenue of the 
pndertaking last year was 2,162,138/. The number of 

ecomotives upon the Buenos Ayres Great Southern, 
= Central Argentine, and the Buenos Ayres and 
—— Railways last year was: Buenos Ayres Great 
ieee, 186; Central Argentine, 145; and Buenos 

hes and Rosario, 109, making an aggregate of 440. 

het earnings of the three systems in the same 


year were: B 
Central uenos Ayres Great Southern, 934,398/.; 


and Ro: 


Argentine, 494,611/.; and the Buenos Ayres 
Sario, 350,425/.; making an aggregate of 





1,779,434. In other words, while the average net 
profit realised per engine last year upon the English 
Great Eastern was 2177/., the corresponding average 
net profit obtained from each engine upon the three 
Argentine systems was 40441. 








BOILER EXPLOSION AT MIDDLESBROUGH. 

A FORMAL investigation under the Boiler Explosions 
Act, 1882, has been conducted by the Board of Trade 
with regard to the explosion of a locomotive boiler which 
occurred on December 26 last at the South Bank Iron 
Works, Middlesbrough, owned by Messrs. Bolckow, 
Vaughan, and Co., Limited. The Commissioners were 
Mr. Howard Smith, barrister-at-law, and Mr. Alexander 
Gray, consulting engineer. Mr. Gough appeared for the 
Board of Trade, and Mr. J. T. Belk represented Messrs. 
Bolckow, Vaughan, and Co. 

Mr. Gough, in opening the proceedings, stated that the 
boiler which had exploded was of the ordinary locomotive 
type, and was fitted to the locomotive ‘‘ Willie.” It was 
made in 1880 by Messrs. Black, Hawthorn, and Co., and 
was worked at a pressure of 110 lb. on the square inch. 
Mr. Stevenson, the present chief engineer to the firm, 
was responsible for the safe working of the boiler and 
machinery, and following the custom of Mr. Naylor, his 
predecessor, he relied upon Mr. Ralph Anderson, to 
report to him when anything was wrong with the boilers. 
No complaints or adverse reports appeared to have been 
made, and neither Mr. Naylor nor Mr. Stevenson had at 
any time examined the boiler for themselves. In 1893 
the boiler was taken out for repairs and was then tested 
to 200 lb. pressure, after which it was again set to work 
and had ton working ever since. essrs. Bolckow, 
Vaughan, and Co. entrusted their boilers entirely to the 
discretion of Mr. Stevenson, and no record had appa- 
rently been ont as to periodical examinations. In 1894 
the rivets and heads of the stays in the firebox were 
found to be wasted, and without consulting Mr. Ander- 
son, who had special charge of that department, a 
boilersmith took it upon himself to drill the stays 
and to insert mushroom - headed pins into them. 
This mode of repairing would tend to materially re- 
duce the holding power of the stays. Mr. Stevenson 
— to have relied upon Mr. Anderson to examine 
the boiler from time to time, and left it to his discretion 
to reduce the working pressure or to have any necessary 
repairs made. Mr. Anderson examined the boiler in 
April, 1897, and, as a result, came to the conclusion that 
it was fit to work to a pressure of 150 Ib. on the square 
inch. The safety valves were therefore set to blow-off at 
that point. Mr. Anderson, in his turn, expected that the 
traffic foreman would report to him any defects in the 
boiler ; while the latter, again, expected the engine-driver 
to report tohim. It did not appear that Mr. Anderson 
had examined the boiler since April, 1897, nor that it had 
been tested by hydraulic pressure since the year 1893. 
On December 26 the locomotive was being used for 
shunting purposes at the South Bank Iron Works, and 
while the engine was standing, and the safety valve 
blowing off, the boiler exploded, injuring the engine- 
driver. Messrs. Bolckow, Vaughan, and Co. subse- 

uently sent the boiler to be examined by the Board of 

rade, and an inspection made by one of the on oad 
surveyors showed that the plates of the firebox had been 
seriously reduced in thickness by corrosion, while the 
ends of some of the mushroom-headed stays were wasted, 
so as to be practically useless. 

A number of witnesses were then called and examined 
by Mr. Gough and the Commissioners. __ 

John Foster, engine-driver, who was injured by the 
explosion, and appeared still to be in a weak condition, 
stated that a fortnight before the boiler exploded, it was 
in the shops for repairs. He took the locomotive out on 
December 26, and it was then, so far as he knew, in as 
good condition as it ever was. Steam had been blowing- 
off about five or ten minutes before the explosion, and 
the pressure was nominally 120 lb. 

Henry Longstaffe, another engine-driver, said the loco- 
motive was made by Messrs. Black, Hawthorn, and Co. 
A new tube-plate was fitted to the boiler in 1893. 

George Smith, foreman blacksmith, said the boiler 
formerly belonged to the locomotive ‘‘ Henry,” and after 
being repaired it was put into the ‘‘ Willie.” When the 
repairs were made it was as good a job as any repair 
could be. 

Another boilersmith in the employ of Messrs. Bolckow, 
Vaughan, and Co. gave evidence as to certain repairs 
which had been effected. The average life of a copper 
firebox, he said, was seven or eight years. He did not 
know, when some repairs were made in 1893, that this 
firebox was thirteen years old. It was tested by sound- 
ing and appeared to be in thorough working order. They 
could not tell by sounding the exten to which a firebox 
was wasted, but they could tell if it was dangerously 
thin. 

By Mr. Gray: He could tell directly, merely by sound- 
ing, if a boiler was getting too thin. 

Mr. Thomas James, formerly employed as foreman en- 
gineer at South Bank Iron Works, said he saw the boiler 
tested in 1893 to 200 Ib. pressure and it was then in very 
good condition. There was no rule as to the boilers 
being inspected at fixed periods: the examinations made 
were frequent enough without this. 

Mr. David Evans, general manager, said the examina- 
tion of the boilers was left in the hands of the chief 
engineer. 

r. Naylor, chief engineer to Messrs. Bolckow, Vau- 
ghan, and Co., from September, 1897, to March, 1898, 
gave general evidence as to the administration of his de- 
partment. In reply to Mr. Howard Smith, he said the 
only really satisfactory method of testing the remaining 
thickness of the plates of a firebox was by drilling. 





_ John Spencer, a boilersmith, gave evidence as to the 
insertion of the mushroom-headed pins in the stays. In 
inserting these he thought he was pursuing the proper 
course. He was not instructed to do so by the foreman. 

Mr. J. L. Stevenson, chief engineer since March, 1898, 
said he was responsible for the safety and efficient work- 
ing of the whole of the engineering plant. He had no 
rule as to the periodical examination of the boiler, Mr. 
Anderson was responsible for the safe working pressure. 
The conclusion witness had come to as to the cause of the 
explosion was that the plates of the firebox had given way 
through being worn thin. The corrosion and thinness 
might have been detected, though if simply sounded the 
plates might have appeared to be all mght. Sounding 
with a hammer was, & thought, a fairly practical way of 
testing the reliability of a plate. 

Another witness spoke to some repairs made to the 
firebox, and said he had called Anderson’s attention to a 
bulge, but the latter was of opinion that the defect was 
not at all dangerous. 

Mr. Ralph Anderson deposed to examining the boiler 
and fixing the pressure. He did not approve of the in- 
sertion of the stay-pins put in by Spencer. It was done 
without his knowledge, and such a practice he thought 
unsafe. 

Mr. I. C. S. Peace, engineer-surveyor to the Board of 
Trade, produced a report and drawings of the exploded 
boiler, of which he had made a po examination. In 
the course of his evidence he said that he estimated that 
the drilling of the stays and the insertion of the mush- 
room-headed pins would probably reduce the holding 
power of the stays by 70 per cent. The explosion was 
the result of corrosion and a reduction in the strength of 
the stays. The pressure was too high for safe working 
with the boiler in its then condition. 

After the conclusion of the evidence Mr. Gough ad- 
dressed the Court, and submitted a list of questions on 
which he asked for the judgment of the Commissioners. 

The following day Mr. Howard Smith gave judgment. 
He reviewed at some length the evidence which had been 

iven, and referred to the cause of the explosion as stated 
y Mr. Gough and Mr. Peace. In answer to the ques- 
tions submitted by the Board of Trade, the Court was of 
opinion that proper measures were not taken by Messrs. 
Bolckow, Vaughan, and Co., to insure that the boiler 
which had exploded was periodically examined by a con- 
petent person, or that it was in a safe working condition. 
It was also manifest that the engineer, Mr. J. L. Steven- 
son, could not be expected to make an examination of 
every boiler belonging to so extensive a concern. Pro- 
perly qualified persons should have been appointed for 
this work, and written reports made and kept for the in- 
spection of the engineer. The system of inspection 
adopted had been in vogue for a very long period of 
time, and for the adoption of that system the Court 
could not find any one personally responsible, but must 
hold that the firm of Messrs. Bolckow, Vaughan, and Co. 
was responsible. Mr. Stevenson was justified in think- 
ing that Mr. Anderson, who had had charge of the work 
under his predecessor, was qualified, and the Court was 
satisfied that Mr. Stevenson fell into the system in vogue 
without any suspicion as to its efficiency, and without 
having had time really to fathom the system. The Court 
further found that Mr. Anderson had the knowledge and 
experience necessary to enable him to examine a locomo- 
tive boiler, but that he did not examine the one in ques- 
tion and had not the knowledge or experience to enable 
him to determine the safe working pressure. As to 
whether it was his duty to examine the boiler in ques- 
tion periodically, and fix the pressure, the Court were of 
opinion that no such duty was relegated to him. The 
boiler was supposed to have been examined in April 
1897, and should have been examined since that date. 
Mr. Anderson did not exercise sufficient supervision over _ 
the boiler, and the repairs to it, but he again fell into the 
system and only did what had been done for many years 
tee pend without any remonstrance from his superiors. 
he Court did not, therefore, find that the explosion was 
due to the neglect of Mr. David Evans, or Mr. Steven- 
son, or Mr. Anderson, but found that it was due to the 
vicious system of divided responsibility and the want of 
roper control at the works, and for which the firm of 
essrs. Bolekow, Vaughan, and Co. must he held re- 
sponsible. 

Mr. Gough, referring to the finding ef the Court just 
given, pointed out that the — of the inquiry 
amounted to 100/., and while he did not feel it would be 
right to ask the firm to pay the whole of the costs, he 
thought they should at least Pay a portion of them. He 
expressed his indebtedness to Mr. Belk, who had so ably 
represented the firm, and for the help that had been 
accorded the Board of Trade in the conduct of that 
inquiry. 

r. Belk, after a consultation with Mr. Evans, the 
general manager to Messrs. Bolckow, Vaughan, and Co., 
agreed to pay a portion of the costs on the order of the 

urt. 

Mr. Howard Smith, echoing the sentiments of Mr. 
Gough, expressed the thanks of the Court to Mr. Belk, 
to whom they were indebted for having placed the various 
facts so clearly before them during the course of the 
inquiry. The order of the Court was that Messrs. 
Bolckow, Vaughan, and Co. should pay 50/. towards the 
costs. At the same time, it was to be understood that 
there was no personal reflection intended upon the 
present directorate, as they had, in a similar fashion to 
their officials, succeeded to a vicious system in regard to 
the inspection and supervision of the boilers. 





Frenou Stram Navication.—A subsidised line of mail 
steamers between Havre and Para (Brazil) is contemplated 
by the French Government, 
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BALANCING ENGINES. 
The Balancing of Engines, with Special Reference to 
Marine Work.* 

By Mr. W. E. Datsy, M.A., B.Sc., Professor of 
Mechanical Engineering and Applied Mathematics in 
the City and Guilds of London Technical College, 
Finsbury. 

My thanks are due to Mr. Yarrow for his kindly inte- 
rest and assistance in putting me in touch with the 
methods of balancing already in use in his office. I ex- 
plained to him the simpler and more direct method which 
might be used. It was at his suggestion that I prepared 
this paper for the Institution of Naval Architects. My 
acknowledgments are also due to Professor Dunkerley, 
Mr. C. G. Lamb, and Mr. Graham for kindly reading 
the proofs. ( . 

The main object of this paper is to explain and illus- 
trate a semi-graphical method of treating balancing 
problems in a direct and simple manner. 

A side issue of the subject is the proper treatment of 
the connecting-rod. An investigation is given in Sections 
X. to XIIL., which leads to a simple formula for finding 
the best distribution of the mass of the rod between the 
revolving and reciprocating parts. The mass of the con- 
necting-rod is a considerable proportion of the total 
reciprocating mass, and in many cases the common 
casted of allowing one-half to the crankpin and one-half 
to the crosshead, leads to considerable error in the subse- 
quent balancing. 

The sections of the paper may be briefly summarised. 

Sections I. and iL deal with the principles of the 
method as applied to ascertain the resultants of the dis- 
turbing forces and couples for a system of masses revolv- 
ing about a fixed axis. 

Section III. shows how the resultant force and re- 
sultant couple may be reduced to a Poinsot’s central 
axis for purposes of comparison. 

In Section IV. the conditions of balance are stated in a 
geometrical form. 

Section V. shows that the motion of a system of re- 
volving masses in balance may be projected on a plane, 
and the projected simple harmonic motion will be in 
balance; and, conversely, assuming a system having 
simple harmonic motion, its balance may be investigated 
by translating the motion into the corresponding circular 
motion. 

In Section VI. is stated a method of dealing with the 
connecting-rod proposed by the author. 

Section VII. is a summary of the methods proposed by 
the author. 

Section VIII. is devoted to problems. 

In Section IX. the errors due to the assumption of 


forces acting at O in the plane of reference ; (2) the re- 
resultant of the several couples, found by taking the 
vector* sum of their axes. %: 

Let M,, Me, Mz, &c., be masses placed at radii 1, 72, 
rz, &e., respectively in planes a), dg, a3 feet from an arbi- 
trarily chosen plane of reference. 

The resultant force acting at O is 
Vector sum {M, 1 + Mor. + My 1, &e. } 


w2 


(1) 
The resultant couple is 
Vector sum {M, 7, a, + Moro ao + My ry, as}, (2) 


A term of 1, as M ris the moment of the mass with 
respect to the axis of rotation. 

A term of 2, as M 7 a is the moment of this mass 
moment relative to the origin. 

These vector sums are to be found graphically by setting 
the terms out in order in the usual way, the sum being 
the line necessary to formed a closed polygon. 

The direction of a vector representing a mass moment 
is given by the direction of the radius of the mass, draw- 
ing always from the origin O to the mass, 

The direction of a vector representing the moment of 
the mass moment is at right angles to the plane in which 
the couple acts. In actually setting them out, the crank 
directions, or directions of the mass radii themselves, may 
be used, observing the following rules: 

Tf all the masses are on one side of the origin, the direc- 
tion of drawing is from the origin outward. 

If the origin fall between the masses, the direction of 
drawing is from the origin outwards for all masses on one 
side of the origin, and towards the origin for all masses on 
the other side. 

Example.—Three masses (Fig. 2) 1 lb., 2 Ib., and 1.8 Ib. 
revolve at radii 1.5 ft., 1 ft., and 1.25 ft. respectively ; in 
planes 7 ft., 3.5 ft., and 1.8 ft. from the arbitrarily BB 

lane of reference. Find the unbalanced force and un- 
alanced couple. 

The first step is to calculate the values of the vector sums 
in the brackets of equations 1 and 2. 

Column I. of the following schedule gives the mass 
moments about the axis of rotation. Cine II. gives 
the moment of the mass moments about the origin O. 

The directions of the vectors are given in the figure. 





simple harmonic motion in the reciprocating are 
considered. 

Sections X. to XIII. contain the investigation on which 
the statement of Section VI. is founded. 

In Section XIV. the analytical method of balancing a 
four-crank engine, neglecting the angle of the connecting- 
rod, is illustrated. 

Section I. 

Let O X (Fig. 1) represent a shaft carrying a truly 
turned dise D, to which is attached a mass of M pounds, 
the mass centre being at 7 ft. radius from the axis 
of the shaft. When rotating at w radians per second, a 


2 ° ° ° 
force of M ©"? pounds weight is exerted on the axis of 
0 


the shaft, along the radius from the centre. 

Suppose one point, O, in the axis to be fixed. Call it 
the origin. Imagine a plane, containing this fixed origin, 
at right angles to the axis of rotation O X, and revolving 
with the system. This plane, which will be called the 
reference plane, may be thought of as a sheet keyed to 
the shaft. Let its distance, measured along, or parallel 
to the axis O X, from the plane in which the mass re- 
volves to be a feet. 

M w? r 


The effects of the force referred to this plane are: 


1. A force equal and parallel to Mar acting through 
¢ 


the origin. This is shown by the dotted line O F. 


2. A couple, of moment Ew? r @ acting in a plane con- 
taining the mass, and the axis of rotation O X. 

Example.—For example, a mass of 10 Ib. at 5 ft. radius, 
distant 5 ft. from the plane of reference, and revolving 
four times per second, causes : 
ad “< n?'r — 980.47 Ib. weight, to act in 
the plane of reference from O the origin, outwards, and 
in a direction parallel to the mass radius 7. 

2. A couple, of moment 980.47 x 5 = 4902 foot-pounds, 
tending to turn the system about the origin O. 

The couple may be represented by its axis drawn any- 
wnere at nght angles to the plane in which it acts. Draw 
it, therefore, in the plane of reference, 4902 units long, 
and in such a direction that, looking along it towards the 
plane of the couple, the couple appears to act in the 
positive direction, #.e., counter clockwise. The couple is 
shown in Fig. 1 by thick lines. 


1. A force 


Srcrion IT. 

When several masses are revolving in different planes, 
and at different radii in their respective planes, all being 
rigidly connected to the revolving shaft, each is equi- 
valent to a force acting at the origin in the plane of re- 
ference and a couple. The whole disturbance caused by 
rotating the system is that due to (1) the resultant of the 
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Schedule I. 
| Column I. Co'umn II. 
Mass. ae 
:. | Moment of Mass Moment 
Mass Moment about Axis. about O. 

M, 15 =Oa 10.5=OA 

Me 20 =ab 7.0 =AB 

Mz 2.25 = bd 4.05 = BD 
Vector sum found by | Vector sum found by draw- 


ing the polygon OA BD 
= 4.4 for which the axis 
is O Dj. 


drawing the polygon | 
Oabd=1.8 in the 
direction of O d. 





The magnitude of the resultant force is 1.8 a pounds 


weight along o d, ‘The magnitude of the resultant 
couple is 4.4 “ foot-pounds about the axis. 


If the shaft is making 10 turns per second, these values 
are 221 lb. weight and 543 foot-pounds. The polygons 
drawn in the reference plane are shown in Fig. 3 without 
distortion. 

The position of the reference plane does not affect the 
value of the force, but it does affect the value of the 
couple. The disturbing effect of two systems could noi 
therefore be compared properly with respect to the 
disturbance produced by the couples, if the reference 
planes were chosen arbitrarily in each case. To effect 
such a comparison the resultant couple and force may 
be reduced in every case to Poinsot’s central axis for the 
system. 

Section ITT. 

Let O R (Fig. 4) be the resultant force for a revolving 
es O C the axis of the resultant couple. Resclve 
the axis in and at right angles to the direction of R. 
Thus O C is equivalent to a couple C P acting in a plane 
containing O R and the axis of revolution, and O P in a 
plane at right angles to this—the axis of rotation is the 
common intersection of these two planes. This resolu- 
tion is shown in Fig. 5 without distortion. Adjust the 
couple C P so that its forces are each equal to R, and one 
of them R, acts in opposition to R. i, R, being equal, 
= one another, leaving a single force R, at a distance 


sin 8 from the plane of reference, and a couple 


R, 
O P, whose ‘axis coincides in direction with the remain- 
ing force. The whole disturbing forces are then reduced 
to a single force R,, and a couple whose axis is along R. 
The line of action of R, 1s the central axis for the 
system. It has the pay that the disturbing couple 
about it isa minimum. The central axis may be looked 
upon as fixed to and revolving with the system. Its 
position relatively to the cranks never alters, being deter- 
mined solely by the disposition of the masses in motion. 
The magnitudes of the force and couple set off along it 
vary with the square of the speed. 

* A vector is a directed quantity. Thus a line repre- 
senting a force is a vector. It has magnitude, sense, and 
direction. A vector sum is found by setting these lines 
out in order as if to forma polygon. The line required 
to complete the polygon gives the sum in magnitude, 





In Figs. 4 and 5, ifO R= 5 tons, and the resultant 
couple O C = 20 foot-tons, the resolved couples acting in 
and at right angles to the plane containing the resultant 
force and the axis of rotation are 19.5 and 5.5 foot-tong 
respectively. The plane containing the central axis is, 


therefore, 19.5 _ 3 9 ft. from the reference plane, 


5 
Q is the new origin, and marks the point in the sh 
through which the central axis passes. -_ 

In the example of Section IT. the central axis is .72 ft, 
from the plane of reference there shown. 


Section IV. 


To balance the disturbing effect it is only necessary to 
attach masses to the revolving system in such wise that 
they cause a force equal and opposite to R, the resultant 
force, and a couple equal and opposite to C, the resultant 
couple. A couple cannot be balanced by a single force 
so that it is clearly necessary to apply the balancing 
masses in at least two planes. The choice of possible 
arrangements is large. One system of masses, which will 
effect balance in Fig. 2 is shown, being distinguished 
from the disturbing masses by cross-hatching. .9 lb, at 
2 ft. gives an equal and opposite mass moment to the 
resultant R = 1.8 foot-pound ; equal masses of .42 Jb, 
applied at 1.5 ft. radius in planes 7 ft. apart give an 
equal and opposite mass couple to the resultant 4.4, 
The system of six masses in Fig. 2 are therefore g0 
arranged that at any speed of revolution there is no 
disturbance either by a force or a couple. 

A point of great practical interest is to arrange masses 
so that they are in balance amongst themselves, without 
the addition of balance weights. 

The condition to be satisfied in the grouping of the 
masses is evidently that the quantities in the brackets of 
Equations I. and IT. shall be separately zero. 

A simplification in working and in nomenclature js 
made by referring all masses to the crank radius, as is 
usually done. The mass moment about the axis may 
then be called the equivalent mass at the crank radius; 
and the moment of the mass moment about the origin the 
equivalent mass moment simply. Adopting this nomen- 
clature, the conditions of balance may be stated thus: 

1, That it must be possible to draw a closed polygon in 
the plane of reference whose sides are proportional to the 
equivalent masses at the crank radii, and parallel in 
direction to the corresponding crank radii. 

2. That it must be possible to draw a closed polygon in 
the plane of reference whose sides are proportional to the 
equivalent mass moments about the origin, and parallel 
in direction (Section II.) to the respective mass radii. 

From these statements it follows that balancing prob- 
lems are conditioned by the geometrical properties of 
two polygons whose sides are parallel, but of different 
—- the sides of one being obtained from the sides 
of the other by a a different number in each 
case, the number being the distance of the equivalent 
mass represented by a side from the plane of reference. 

Draw such pairs of polygons, and it will at once be 
manifest that : 

1. For two masses to balance they must be in the same 
revolving plane 1, on a diameter, and of equal and oppo- 
site mass at the crank radius. 

_ 2. For three masses to balance, not in the same revolv- 
ing plane, they must be arranged in three revolving 
planes, so that they are all in a plane containing the axis 
of revolution. In other words, it is not possible to balance 
three cranks amongst themselves, unless two are parallel 
and the third is at 180 deg. to them. 

3. Four masses in four revolving planes, a mass to each 
lane, may be adjusted with the three crank angles to 
lance in an indefinite number of ways. Balance cannot 
be arranged if the crank angles are each 90 deg. 


SecTIon V. 


Suppose the system shown in Fig. 6 to be balanced. 
The equivalent mass polygon and_ equivalent mass 
moment polygon will close, if they be drawn in any refer- 
ence plane. The projection of these polygons on any 
line in the plane will be zero. It follows that the sum of 
the projection of the disturbing forces caused by the 
separate masses on any plane containing the axis of re- 
volution will be in balance. 

Thus in the position shown in Fig. 6 the sum of the pro- 
jection A A, BB, CC,DD, when multiplied by the 
corresponding masses, are equal to zero, so that when 
motion takes place there is no force acting in the plane; 
similarly there isno coupleacting. | sts 
The projection of the motion is simple harmonic; it, 
therefore, does not affect the balance if the masses are 
reciprocated in the plane by slotted bars, instead of re- 
volved at their respective radii. Thus, if the masses 
1, Ma, Ms, M, (Fig. 6), balance as a rotating system, 
they will balance as a reciprocated system, as shown 10 
Fig. 7. It follows that the conditions of balance of a set 
of harmonically reciprocated masses may be found by 
investigations on a system of equal masses supposed to 
revolving at their respective crankpins. , 
If the reciprocated masses are out of balance, the dis- 
turbance they cause at any instant is the projection « 
the fixed plane of reciprocation of the revolving centra 
axis for the equivalent system of revolving masses. - 
problem of balancing an engine would, therefore, 
simple if the masses concerned were all rotating and har- 
monically reciprocating. The reciprocating masses sel oe 
follow the law of simple harmonic motion strictly. In = 
practical attempts at balancing they are treated as 1 
they did. The consequent error decreases as the ratio 
between the connecting-rod and crank radius increases. 
The connecting-rod itself is neither wholly revolving the 
reciprocating, but its mass may be divided between : ° 
revolving end reciprocating masses in such a way tha 
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D as that caused by the rod. 
estroya 
Section VI.—Tuer Connectine-Rop. 
The disturbance produced by the motion of the con- 
Fu 10. necting-rod may be found for any ~~ case by means of 
: the construction given in Sections X.to XII. Figs. 8, 9, 
and 10 show the disturbance for three typical cases. When 
| the crank is at 04 3 wy 9), the disturbing effect of the 
Pa L = 6-3 CRANKS of rod on the crank axle is a force proportional to 04’ actin 
cee Peeemae) from O along 04’. At the slide bars a force proportion 
I ge I to 44 acts at the same instant. The actual magnitude of 
rs OB penned the force is found by measuring 04’ to the scale, on which 


04 represents the crank radius, and multiplying the length 
so found, in feet, by the mass of the rod and the square 
of its angular velocity and dividing byg. Thus in one 
case (Fig. 9), when the crank is in the position 04, 04’, 








and 44 scale respectively, 54 ft. and .04 ft. The mages of 
the rod is 500 lb. At 400 revolutions per minute w, the 
angular velocity, is 42. Crank radius .75 ft. 
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The disturbing force acting at the crankshaft bear- 
ings is : 
500 x = x -54 — 14,791 Ib. weight. 

At the slide bars the corresponding force is 1095 rounds 
weight. No attempt is made to balance the forces acting 
at the slide bars. They decrease as the ratio of rod to 
crank increases ; and as the centre of percussion of the 

rod moves towards the crankpin. 

To balance the effect at the crankshaft the mass of the 
rod is divided into two parts ; one part is supposed to re- 
volve with the crankpin, the other to move with the 
crosshead, If the division is made in the right propor- 
tion the disturbance at the crankshaft due to these partial 
masses, if they replaced the connecting-rod, would ap- 
proximate very closely to the actual disturbance caused by 
the rod. So thatif these partial masses are balanced the 
rod is balanced very nearly. 

A common practice is to distribute the mass equally 
between the crankpin and thecrosshead. A less common 
method is to divide the mass between the crankpin and 
crosshead in the inverse ratio in which the mass centre 
divides the rod. 

The method of division proposed by the author is as 
follows: Let B H be the distance from the crosshead 
centre to the centre of percussion of the rod, relatively to 
an axis through the crosshead ; B C the distance from 
the crosshead to the mass centre of the rod; BP the 
length of the rod ; M the mass of the rod ; then the best 
distribution is effected when the mass considered to be at 
the crankpin is found from 


{BH.BC). 
tory ae M, 
the remainder being put at the crosshead. 

The investigation resulting in this formula is given in 
Section X. to XTIT. 


BC x BH 

Wh = .6, 

When BP? 
same as the first-mentioned common method. When 
B H is nearly equal to B P, as it is in many cases, the 
result of the second method given approximates to the 
third. In Fig. 11 the curve I. shows the actual disturb- 
ance caused by the rod of Fig. 9; curve II., the disturb- 
ance caused by the distribution given by the author’s 
M 


9 
« 


at the crosshead; curve IV., 


the result is evidently the 


formula ; curve III., the disturbance corresponding to 
M 


2 
the disturbance corresponding to the division of the mass, 
inversely as the mass centre divides the rod. Fig. lla 
shows the corresponding curves for the rod of Fig. 8. 
Secrion VII. 

The preceding sections may be briefly summarised as 
follows. To find the balancing masses for a given 
engine : 

1, Find the mass of the revolving and reciprocating 
masses all reduced to the crank radius. 

2. Balance and swing the connecting-rods and eccentric- 
rods, thereby finding B Cand BH. (Section XI.) Dis- 
tribute their masses between the revolving and reciprocat- 
ing parts in the proportion 


M {BC x BH} _ 
length? 
Reciprocating ,, = {M - M,} pounds. 


3. Fill in the following schedule for the reciprocating 
masses : 


at the crankpin and 


Revolving mass = M;, pounds. 


Reciprocal Masses. Plane of Reference. 


Distance of Centre 
Number of | Line of Cylinder 
Crank. | from Plane of 
Reference. 


Column I. Column IL. 
Equivalent Mass Equivalent Mass 
at Crankpin. | Moment. 





Draw a polygon for Column I.; the closing side is the 
unbalanced equivalent crankpin mass acting at the origin. 
Draw a polygon for Column II. ; the closing side is the 
equivalent unbalanced mass moment. 
lancing masses which must be reciprocating may be 
arran, to suit the circumstances of the case. 

4. Having found the necessary balancing masses, 
choose a reference plane somewhere else. Fill up another 
schedule, draw polygons for Column II. of the new 
schedule. If the wor has nm correctly done this 
polygon will close. This should always be done to check 
the accuracy of the work. 

5. Now fillup a schedule for the revolving masses, and 
follow the instructions of paragraphs (3) and (4). 

It is an essential feature of this method that the reci- 
procating masses are considered as a system by them- 
selves, the conditions of balance being investigated as if 
they were revolving masses: the revolving balancing 
masses found being those which when reciprocated, as 
in Fig. 7, effect balance amongst reciprocating masses. 

The actual revolving masses are then considered as 
another system, and the appropriate balancing masses 
found by the same method. 


follows that whatever number of crank angles 9), 9%, &c., 
and corresponding masses m), 72, &c., are concerned in 
the problem, four of these quantities can be found, the 
remainder being chosen arbitrarily. 

In a four-crank engine there are four masses and three 
angles, seven quantities altogether. Of these, three may 
be chosen, but not more, leaving four to be found to satisfy 
the conditions of balance. 

The three chosen quantities must not be three angles. 
If more than three quantities are chosen, the four masses, 
say, the problem is indeterminate and the engine cannot 
be balanced without the addition of balance weights. 

Adding a balance weight is equivalent to adding an- 
other crank and mass; that is, adding two more quanti- 
ties to the original seven. If a balance weight is accepted 
as convenient, five of the nine quantities must be fixed. 

A few problems will illustrate this point and exem- 
plify the practical utility of the method. 


Secrion VIII.—PRoBLEMs. 


Problem I.—In a four-cylindered engine, given the 
stroke, the cylinder centre lines Nos. 1, 2, 3, and 4 
(Fig. 12), the masses of the reciprocating parts belonging 
to three cylinders ; to find : 

1. The crank angles. 

2. The mass of the reciprocating parts corresponding 
to the fourth cylinder, so that the reciprocating masses 
may balance amongst themselves. 

It is understood that the motion is simple harmonic, 
_ that the cylinder centre lines are all in the same 

ane. 

: Take the reference plane so that it contains the centre 
line of the gear whose mass is to be determined. Then 
this, the unknown mass, will have no moment about the 
reference plane, and therefore balance for ‘‘ moment” 
can be arranged between the other three cranks. 

The data for this problem are given in Fig 12. From 
it fill up Schedule if. 


Schedule II. 





Reciprocating Masses. Plane of Reference at No 4 Cylinder. 


Distance of Centre | Column I. Column II. 








—_* of Line of Gear from |Equivalent Mass Equivalent Mass 
* | Plane of Reference. | at Crankpin. Moment. 
ft. tons 
4 0 | Unknown (4.95) 0 
3 3.3 | 7.025 23.2 
2 8.9 | 6.49 57.8 
1 11.5 | 5.1 58.6 


By supposition there is to be balance, therefore the 
moment polygon must close. In this case the polygon 
becomes a triangle. 

Draw a triangle, as in Fig. 13, in which 


A B= 58.6; BC = 57.8; CA = 23.2. 


Then 
A B is the direction of No. 1 crank. 
BC No. 2 


CA No. 3 


These directions are transferred to the end view of the 
crankshaft centre lines (Fig. 14). 

One condition of balance is fulfilled, viz., that the 
equivalent mass moment polygon close. The second con- 
dition, viz., that the equivalent mass polygon close is 
easily satisfied by taking advantage of the adjustment 
which may be made by crank 4, since in whatever direc- 
tion it is placed the mass it operates has no moment about 
the reference plane, and consequently it may be fixed in 
any desired position without disturbing the balance 
amongst the moments. 

Make A 6b (Fig. 13) = to 5.1. 6 c = 6.49, and parallel to 
crank No. 2, c d = 7.025, and parallel to crank No. 3. 
The polygon fails to close by the side d A, 

Close it by means of the fourth crank. Thus, d A is 
the direction of crank No. 4 relatively to the others, and 
its length represents the ype mass of the recipro- 
cating parts attached to the crank—d A scales to 4.95 


” ” 


” 9 


ns. 

Check the work in this way: 

Suppose the reference plane to be at No. 1 crank. 
Make a new schedule for the masses with reference to 
this plane, including, of course, No. 4 crank. Draw the 
equivalent mass moment polygon. If it close, the work 
is correct, 

A consideration of the moment triangle (Fig. 13) will 
show that the lightest mass should placed in plane 
No. 1; that in plane No. 2 the crank should be arranged 
oppositely to crank No. 1, otherwise the mass at No. 3 
would have to be relatively very great to effect balance. 
Revolving Masses.—If the ratio of the revolving masses 
and reciprocating masses at each crank is the same for all 
the cranks, then the crank angles found for ance 
amongst the reciprocating masses, which are of necessity 
the crank angles for the revolving masses, are such that 
the revolving masses are also in balance amongst them- 
selves. This is a condition which rarely obtains. The 
balancing masses required for the revolving masses must 
be found by a re-applicaticn of the method. 

Problem II.—Given the position of three cranks and 
the cylinder centre lines, to find the position of the fourth 
crank and the ratio of the four reciprocating masses, so 
—_ the reciprocating masses may balance amongst them- 
selves. 

Let the crank angles between No. 1 and No. 3, No. 2 
and No. 3 crank be given 103 deg. in each case (Fig. 15). 
Assume a reference plane at No. 4 cylinder. Set out 
AB (Fig. 16) in the direction of No. 1 crank, and make 





Selection of Data.—From the conditions of balance it 





it = 100, to some convenient scale. Draw B ©, C A 


parallel respectively to No. 3 and No. 2 crank; me; 
them off and enter them in Column II. of Schedule lL 


Schedule ITI. 





Reciprocating Masses. Reference Plane at No. 4 Crank. 





ead 


| 
Column I. | 








| Column II. 
Number of Difference from, Proportional | Proportional 
Crank. Reference Plane. Equivalent | Equivalent 
} Mass. | Mass Moment. 
ft. | 
4 0 2.45 
3 12.16 3.72 45.2 
2 22.87 4.375 100 
1 33.04 3.025 100 


The actual equivalent mass moments, about No, 4 
plane, must be in the ratio 


45.2 : 100 : 100 for balance. 


Divide each of these by the corresponding distance from 
the reference plane given in the schedule. The quotients 
are theratios of the masses at crankpin radius. These 
are entered in Column I. To find the proportional 
number for No. 4, set out 


Ab = 3.025, bc = 3.72 and parallel to No. 3 crank. 

ed = 4.375 and parallel to No. 2 crank. 

d A, the closure, is the direction of crank No. 4, and 
its length, 2.45, is the proportional equivalent 
mass number. 


The masses must be adjusted so that they are in the 


ratio of 
2.45 3.72 4.37 3.02 


Which cylinder to choose for high pressure, &c., is a 
matter of convenience. -taae og o. 4, being the lightest, 
could be best adapted for the _ ressure, and Nos. 1 
and 2 the two low pressure. Both these problems ignore 
the valve gear. This cannot be done for a modern high- 
speed engine. The next problem is the real one prac- 
tically, and is worked out in somewhat greater detail to 
serve as a type. The masses and centre lines are all 


assumed. 
(To be continued.) 








BELGIAN BriquEtres.—The exports of briquettes from 
Belgium in the first two months of this year were 74,074 
tons, as compared with 78,653 tons in the corresponding 
period of 1898. The exports to France figured in these 
totals for 33,629 tons and 28,483 tons respectively ; those 
to the Luxembourg, for 6,320 tons and 4,050 tons 
respectively ; and those to Switzerland, for 5,990 tons and 
7,710 tons respectively. 





South Arrican Raitways.—Subject to the receipt of 
a telegram from the Agent-General that approved 
security has been lodged with him, a formal agreement 
will be executed between the Cape Government and the 
Thames Iron Works Company for the construction of the 
following lines: 1. From Oudtshoorn to Klipplaat. 2. 
From Somerset East to King Williamstown. 3. From 
Mossel Bay vid George to Oudtshoorn. Under Act 40 
of 1898, the company had to obtain the necessary powers 
under its trust deed to construct railways ; and secondly, 
it had to give security to the satisfaction of a Commis- 
sioner of the Oape Government that the several lines 
specified above would be duly built by it. The company 
has already taken steps to obtain the oomgonng powers, 
and it has been allowed a period expiring on May 31, in 
which to make the necessary alteration in its memorandum 
of association. The security which the Cape Govern- 
ment under an old contract held for the completion 
of lines did not represent its full value, and, to a 
considerable extent, it was merely nominal. The new 
agreement.requires security for the completion of each 
of the above-mentioned lines to the extent of 150,000/., and 
the market value of the security which the Cape Govern- 
ment will actually hold will not be less than 150,000. In 
the event of any one of the lines above specified not being 
completed by the dates agreed upon, unless the delay ba 
caused by the act of God or strikes, the security ae 
forfeited ipso facto to the Cape Government as liquidat 
damages, and the Cape Government can take Lapeer 
of a line not so completed, paying only the actual — 
work done upon the same. In addition to the security 

iven to insure that the several lines shall be construc 
. the company, it is further required by the new 
ment that in the first six months from the date ot e 
contract about to be executed, not less than woos es 
formation of the Mossel Bay, George, and Oud ai 
line shall be built; and in each succeeding period 0 4 
months up to July 31, 1901, that is, until the — Fa 
completed, an amount in proportion to the whole o 
work required to be done. Failing this, the peg 
is to forfeit to the Cape Government 5000/. x? = 
six months, this being altogether independent 0 he 
150,0002. security to be — It will, therefore, ee 
seen that ample security has been taken to pty os Act 
company to construct all the lines as required by the “e 
of 1895, and confirmed by that of 1898. A —- od 
August 2, 1898, originally entered into, has been m as 
by reducing the amount to be paid to the big en 

orks Company to the extent of 300/. per mile, atm 
instead of receiving 44507. per mile for the construch 
of the Oudtshoorn and Klipplaat line, the company he 
now receive only 4150/. per mile. This spread Mogg T 
whole line makes a total saving of nearly 50,000 
dates by which the lines are to 


completed areas follow 
The Mossel Bay, Geo’ and Oudtshoorn line not 'ater 








than July 31, 1901; the other two lines not later than 
June 30, 1900. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD 


ComprmED By W. LLOYD WISE. 


STRACTS OF RECENT PUBLISHED SPECIFICATIONS 
SELBOTED ABSTETSDER THE ACTS 1883 —1888, 
ber of views given in the Specification Drawings is stated 

Tin each case; pe none are mentioned, the Specification is 
not illustrated. . 

Where inventions are communicated from abroad, the Names, &c., 
of the Com municators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of Sd. s 

The date of the advert t of the Dp of a yp 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 
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ELECTRICAL APPARATUS. 


2175. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin, Germany.) Increasing Adhe- 
sion to Rails. [1 Fig.) January 31, 1899.—This invention 
relates to electric locomotives in which adhesion between driving 
wheels and rail is increased frictionally by strain produced electro- 
magnetically, In order that current may not be wasted, and 











that the frictional adhesion may increase with increase of motive 
power, and decrease on a diminution of the same, the electro- 
magnets producing the frictional adhesion are connected in series 
with the motors. For insuring at all times the minimum adhesion 
necessary, an additional winding is employed, which is connected 
directly to the contacts by which current enters the locomotive. 
(Accepted March 29, 1899.) 


12,313. Frank King, London. Storage Batteries. 
[3 Figs.] June 1, 1898.—The object of this invention is to in- 
crease the surface of active material in pasted storage battery 
plates, and according thereto there is formed on the surfaces of 
the pellets a number of projections, preferably consisting of 


is 


\ 


Ix 





juxtaposed pyramids whose sides preferably form equilateral 
triangles, which form it is stated has been found to give good 
results, both as regards increase of surface and coherence of 
material. The projections are formed by dies provided with 
recesses corresponding thereto, which dies are pressed into the 
material while it is plastic. (Accepted March 22, 1899.) 


11,858, Frank King, London. Storage Batteries. 
{1 Fig.) May 25, 1898.—This invention relates to the manufacture 
of pasted plates for secondary batteries where the surface area of 
active material is increased by a number of perforations or inter- 
stices therein, and this invention consists of means whereby the 
said perforations or interstices are made. The plate (when 
freshly pasted) is subjected to pressure with the intervention of 
4 semi-elastic or compressible material, such as felt, asbestos, or 
the like, and while the paste is under compression and in a 
plastic condition, it is perforated by means of a number of needles 





or punches passing through and workin i 
g ig more or less freely in 
oan compression plates of a press. By introducing the waniies or 
aan into the paste, while the plate asa pen is under com- 
vue “om while the paste is soft and unset, the risk of rupture 
cine Lm nae of breaking away of the paste from its su porting 
eh wd is avoided. While the whole is still vedere pres- 
thes ~ tn les or punches are withdrawn and the pressure is 
os ed and the plate removed, when it is stated that the 
pasted material will be found to be comparatively hard and dry, 


and the perforations or j i i 
tion. (Accepted March 22, 1800) satisfactory as to form and posi- 


6145. R. von Barb 
y, Berlin, Germany. Storage 
the pestee ch 1, 1808. — has reference to 
3.4 r manufactu f 
tery peroxide electrodes, After pasting “the Sean pe 





tially dried, and are then subjected to hot fumes of indigotin, 

acetic acid, phenol, alizarin, — acid, or other volatile 

organic substance capable of forming a suitable plumbic com- 

pound. It is claimed that such electrodes are stronger than 

those of ordinary constitution, and that they may be discharged 

7 to the theoretical capacity of the peroxide therein. (Accepted 
arch 22, 1899.) 


GUNS AND EXPLOSIVES. 


10,520. The Hotchkiss Ordnance Comp: , Lon- 
don, (L. V. Benét, Paris, France.) Gas-Operated Guns. 
(3 Figs.) May 7, 1898.—These improvements relate to that class 
of guns in which a portion of the powder-gas is utilised for 
— the breech mechanism, and more particularly to that 
class of automatic machine gun described in Patent 5426, 1896. 
The object of this invention is to provide means whereby the gun 
will operate automatically when firing ‘ blank” ammunition, 
that is, ammunition wherein the metallic bullet has been replaced 
by a wad. This type of gun is operated by allowing a portion of 
the powder gas to escape through a port or channel drilled in the 
barrel, and to impinge against one of the moving parts of the 
mechanism. When using ordinary ‘‘ ball” ammunition, the gas 
escapes under pressure sufficient to operate the mechanism, but 
with blank ammunition, the pressure is not nearly sufficient to 
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produce the desired result. This invention consists in applying a 
pierced plug to the muzzle of the gun for reducing the area of exit, 
and thereby forcing a sufficient quantity of gas to passthrough 
the port or channel to operate the mechanism. The essential 
portion of the device in a plug e, which is coned to the rear to 
register with the counterbore d, and in which is formed a channel 
g of experimentally determined area, so as to cause the required 
amount of gas to pass through the port or channel (not shown) 
formed in the barre], and to impinge against the moving or motor 
element of the mechanism. The channel 7 is bell-mouthed at / in 
order that the fragments of the wad may be guided into it. A 
spring & is provided so that in case of excessive pressure occurring 
the plug is forced from the muzzle and the gases escape through 
passages provided in the plug-holder for that purpose. (Accepted 
March 22, 1899.) 


8169. Armstrong, Whitworth, and Co., Limited, 
S. W. A. Noble, and R. T. Brankston, Newcastle, 
Durham. Dismounting Guns. [7 Figs.) April 5, 1898.— 
This invention provides an apparatus whereby heavy guns may be 
run inboard ne secured. A rail is fixed to the deck along the 


Fig. —[Ns, 














a 


(69 A) 














(a9) 


line of turret of the gun, and a carriage runs thereon to which car- 
riage the gun is attached when it is desired to shift it by means of 
the wivch gearQ. The carriage has ball-bearing runners in which 
the balls pass round and back by a return path, and is constructed 
so that it may be folded out of the way when not in use. (Ac- 
cepted March 22, 1899.) 


7759. C.C. Curtiss, Lakewood, N.J., U.S.A. Breech- 

Guns. [5 Figs.) March 31, 1898.—This invention 
has reference to the so-called dynamite gun previously referred 
to in Patent 11,736, 1889. The weapon is intended to fire shell 
charged with high explosive, and is provided with an auxiliary 
cylinder into which the charge is fired, so that the shell may be 





subjected only toa Corer | increasing pressure lower than that 
which would be generated by the propelling explosive if burnt 


in @ chamber of minimum size. Efficiency in missile projection 
not being readily obtained under these conditions, the shot 




















i000) is necessarily made longer than usual. (Accepted March 2 
1899. 
MINING, METALLURGY, AND METAL 
WORKING. 


21,317. A. M. Clark, London. agg te tose Gessell- 
schaft, Frankfort, Germany.) Magnetic Separators. [3 
Figs.] October 10, 1898.—This invention relates to the magnetic 
and diamagnetic separation of finely divided substances. The 
machine herein described does not require bands in motion for 
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the continued cleansing of the polar extremities from adhering 
magnetic | pe pron the magnetic flux from the separating pole 
being divided between two others of opposite polarity, neither of 
which is sufficiently strong to hold particles, as against the attrac- 
tion of the said separating pole. The substances to be separated 
are fed by gravity. (Accepted March 22, 1899.) 


5843. G. M. Jackson, Clay Cross, Derby. Iron 
Casting. [2 Figs.) March 10, 1898.—A wrought-iron vessel A 
lined with refractory material is placed in a convenient position 
for receiving molten iron from the blast-furnaces, and being 
supported upon trunnions B, can, by means of hydraulic or 
other power be see up so as to transfer any portion of its 
contents into ladles for use in the a The upper portion of 
the vessel is provided with an inlet for the introduction of a jet 





of gas and heated air, which serves first to heat up the vesse 
before the molten iron is introduced, and afterwards to keep the 
iron at the required temperature. The waste heat from the 
vessel is conveyed first into a chamber H, where scrap or pig metal 
is heated, and afterwards it passes over a coil of pipes through 
which the air is passed on its way to the gas jet, thus heating the 
air and enabling a high temperature to Te obtained. (Accepted 
March 22, 1899.) 


RAILWAYS AND TRAMWAYS. 


10,138. F. Trenkel, Crone, Germany. Stop 
Blocks for ht Railways. (9 Figs. May 3, 1898.—The 
lower portion of the stop-block which forms the subject of this 
invention and is specially applicable to light railways is attached 
to the rail by means of bolts, and this said lower portion is _ 
vided with a hinge around which the upper portion of the block 
may be rotated in such manner as to be turned to one side from 
off the rail. This upper portion is cut away so as to form an arc 





of a circle upon both sides, which arc corresponds to the ordinary 
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wheel circumference, so that the wagon wheel striking against it, 
fits as nearly as possible into it and thus transmits the pressure or 
shock as uniformly as possible over the whole of the vp oad peg 
The under edge of this upper part rests upon the rail head for its 
entire length, so that the shock is distributed over a large rail 
surface, and in order to still further distribute the said shock, two 
or more tenons or pins are provided upon the under edge of the 
upper part of the block and fit into corresponding recesses formed 
in the lower part thereof. By means of these pins the whole of 
the shock is not communicated merely to the rail head, but also 
to the foot, thereby relieving the hinge pin from excessive strain. 
Upon the outer face of the upper partof the stop-block is arranged 
the lock casing within which the bolt formed with a hook is 


Fig 1. 
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capable of being rotated to a certain extent upon a pivot. When 
the stop-block is locked in an operative position, the hook engages 
behind a nose in the recess in such manner that the upper part 
of the block cannot be turned back. In order to effect this a key 
which is provided with a short ward must be inserted in the key- 
hole and slightly turned so as to press the bolt to one side thereby 
releasing the hook, wherepon the upper part may be turned back 
out of the operative position. The keyhole is provided with a 
flap having a hook, thereby preventing the admission of dust and 
dirt. If it is desired to close or lock the stop-block after the pas- 
sage of wagons, so that no other wagon may be able to pass the 
point, all that itis necessary to dois to cause the upper part of the 
Block to turn upon its hinge. (Accepted March 22, 1899.) 


23,756. S. Kenyon, Doncaster. Hand-Truck Brake. 
[4 Figs.] November 11, 1898.—This form of brake normally bears 
on the ground, being pressed thereto by a spring or (in handle 
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trucks) by the weight of the handle. In the form of truck 
shown in the drawing, the brake is released by an arrangement 
of hand plungers connected by levers, or in a handle truck by 
raising the draw handle. (Accepted March 22, 1899.) 


10,997. F. Spencer, London. Railway Vehicle 
Buffers. (8 Figs.] May 13, 1898.—This specification refers to 
that of Patent 26,900, 1896, and relates to buffersin which the 
spindle is capable of extension, and consists of an inner solid 
portion to which the head is attached, and an outer sleeve- 
shaped part in connection with the buffing spring. In place of 








a cotter for mechanically maintaining the spindle in the ex- 
tended position, a metallic saddle is used, which serves to trans- 
mit the pressure received by the buffer-head directly to the 


spindle sleeve, thus ae the inner solid portion of the | of too great exposure to the furnace heat and flame. 
u 


spindle from being unduly strained. When not in use the saddle 
rests on a block upon the vehicle frame to which it is attached 
by achain. (Accepted March 22, 1899.) 


take in comparatively d 
STEAM ENGINES, HOILERS, EVAPORATORS, &c. upper cer (Accepted 


1728. J. W. Nasmith, Manchester. Steam Traps. 
(6 Figs.) January 25, 1899.—This invention consists in improve- 
ments in float valve steam traps. Patent 17,819, 1890, is referred 
to. The action of the apparatus is as follows: Assuming the 
inlet B to be closed, or not to be passing water, the case is par- 
tially filled with water to the level of the inlet D, and the valve 
P is raised. When the flow of steam and water commences, the 
first effect is to discharge through the valve the water previously 
condensed until the central column is emptied. The incoming 
steam and water being hot, raises the temperature of the column, 
and after a short time the water immediately above it commences 
to boil, and so sets up a pressure within the float Y. When the 


of the float causes a movement of the levers H on their fulcra M 


plug down on its seat. The entrance of water is thus prevented 
until condensation has again occurred within B and its connec- 
tions when the emission of vapour ceases and the float Y descends, 

















oe 





thereby opening the valve P and permitting the water to escape. 
The amount of elevation of the float Y necessary to close the 
valve can be adjusted by turning the rod S in the nut W and then 
fixing the collar L. By these means the amount of movement of 
the bell necessary to insure effective closure of the valve can be 
regulated. (Accepted March 22,1899.) 


1822. H.B.and J.S. Watson, Newcastle-on-Tyne. 
Steam Boiler Water Gauge. (3 Figs.) January 26, 1899. 
—The object of this invention is to shield the water-gauge tube 
so that a breakage shall not cause injury to the stokers. 





Patent 13,123, 1896, is referred to. The gauge glass is surrounded 
by a casing having a talc window, which casing is kept filled with 
hot water by condensation, so that escaping vapour may not 
close the window and prevent ready inspection of the gauge 
glass. (Accepted March 22, 1899.) 


857. Simpson, Strickland, and Co., Limited, and 
W. Cross, Dartmouth. Water-Tube Boilers. [4 Figs | 
January 13, 1899.—This invention rclates to steam boilers of a 
well-known marine type. The tubes T, Ti are crossed for the 
purpose of increasing the evaporative efficiency of the boiler, and 
to protect the base of the water and steam drum from the effects 























Perfo- 
rated baffle-plates A, B, C are fixed within the drum for the pur- 
pose of separating the steam from the highly heated water during 
circulation, and above these is the curved steam collector, along 
the upper part of which the steam pipe passes, so that it may 

steam through perforations in its 
arch 22, 1899.) 


SHIPS AND NAUTICAL APPLIANCES. 


7173. G. W. Morris, East Ham, Essex. Boat- 
Launching Tackle. [4 Figs.) March 24, 1898.—This inven- 
tion comprises A ye of swinging davits mounted in guid- 
ing frames secu on the deck of the ship, which frames 
also carry the bearings for a shaft on which are winding drums, 
the shaft being operated by a winch or other mechanism 
controlled by a brake. Each frame carries chocks on which the 
boat normally rests, and these are formed in separate parts 
pivoted on pins, each part having a tail-piece, which when the 


trap is starting work, and all the parts are cold, the heating | chocks are in position to receive the boat is locked to each guid- 


takes a little time, but when all the parts are warm, the presence 
of asmall amount of steam speedily creates the necessary pres- 
sure. Thus, before any steam can enter the float Y the latter 


ing frame by a rod, and each rod is connected to a rocking arm 
mounted on a transverse shaft operated by a lever. The boat is 
supported by wire or other ropes, which passing over pulleys on 





has been raised by the pressure created as described. The raising 





the davits are wound on drums. The ropes are provided with 


and the pressure of the pins K on the nut W presses the valve 








balls, which normally take into jaws in the heads of the davits, 
and thus provide for pulling the davits back inboard when the 
boat has been picked up, and the boat is provided with pivoted 
hooks to which a weight is attached, so that directly the weight 
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of the boat is taken off the ropes, the hooks fall away frcm the 
eyes, and the ropes are released. The boat lashings are secured 
to the projecting ends of the locking-rods, so that withdrawing 
the rods not only releases the chocks, but also the lashings, 
(Accepted March 22, 1899.) 


MISCELLANEOUS, 


8692. W. Holmes, Newcastle, Durham, and F. §, 
Cooper, Felling, Durham. Tube Cleaners. [12 Figs.) 
April 14, 1898.—This invention has for its object to provide an 
improved wire brush or scraper for cleaning the interior of boiler 





tubes and the like. The working surface consists of transversely 
disposed coils of wire, which are held within the twist of a central 
strand. Several forms of cleaner are described, and it is claimed 
that they are more elastic and wear longer than the usual make 
having radially disposed wires. (Accepted March 15, 1899.) 


26,804. W. J. E. Binnie, London. Tunn , 
(2 Figs.] December 20, 1898.—Thisinvention relates to the shield 
method of tunnelling, and has for object to dispense with the 
cast-iron internal casing usually used in such tunnels. An in- 
terior casing of concrete is formed which is pressed while still 




















: 1.8 : “tj draulic 
fluid around a temporarily inserted lining by the action of hy 

rams which press The cutting shield forward. When the — 
is set the temporary lining is removed. Auxiliary —_ = 
described. This method of construction does away ted March 
necessity of “‘ grouting behind the tunnel lining. (Accepte 

15, 1899.) 


UNITED STATES PATENTS AND PATENT PRACTICE 
Descriptions with illustrations of inventions patented > be 
United Btates of America from 1847 to the present ne 
reports of trials of patent law cases in the United — "ford: 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, 


street, Strand. 
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HENRY WATSON & SONS, 


HIGH BRIDGE WORKS, NEWCASTLE-ON-TYNE. 


SPECIALITY AUXILIARY MACHINERY For PRESSURES up To 360 Las. | 


AS SUPPLIED TO THE BRITISH NAVY, 
And 10 other FOREIGN GOVERNMENTS. 































4 Propeller Blades of Watson’s Atlas Furnace Air Blowing Engine, 
ee Manganese Bronze. for Belleville Boilers. 
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Foreed Draught Fan, 
Closed type. 


Forced Draught Fan, 
Open type. 
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“Main Centrifugal Circulating Pump with Double Direct 
Coupled Engines. 
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Fire and Bilge Pum Centrifugal Circulating Pump for Direet Acting Main Feed Pump, with Ordinary Duplex Main Feed 
British Admiralty Patiors, Sergei Boat Destroyers. Automatic Gear. Patterson type. Pump, extra strong Pattern. 


COMPLETE ESTIMATES & DRAWINGS ON RECEIPT OF SPECIFICATION. 
Telegrams—* WATSONS, NEWCASTLE-ON-TYNE.” : 
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OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS. 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELEOT FROM. 
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PRICE LISTS FREE ON APPLICATION. 


MITCHELL’S EMERY WHEEL CO., Mill 3t., Bradford, MANORESTER, 
ASCHER JOHN FLETCHER & SONS, 
(WILLIAM PLETOHER, Sole Proprietor) 
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EAGLE FOUNDRY, satroro, MANCHESTER 














D. P. & Co.’s “Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, Age 
MILLS & FACTORIES, &c., © 


D. P. & Go. are Makers of High-class Cornish, 

Lancashire, “Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


Boilers made up to 200 Ib. working pressure, 


ALL RIVET HOLES DRILLED. 
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CATALOGUES, PRICE LISTS, ESTIMATES, &¢., POST FREE. 


TELEGRAPHIC ADDRESS—“PAXMAN, COLCHESTER.” —_PAXMAN'S PATENT * EooNoiic” BOILER. London Office: 18, Queen Victoria St. Et 
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About 500 are in use on board ship. 


THE LINDE BRITISH REFRIGERATION CO., Ltd, 


35, QUEEN VICTORIA STREET, LONDON, EC. WORKS Al AT LOWER SHADWELL, E., AND / AT BIRMINGHAM. a 


STEEL CASTINGS 


OF EVERY DESCRIPTION. 


Johannesburg Address: DAVEY, PAXMAN & CO., Ltd., P.O. Box 
2037, 14 & 15, Steytler’s Buildings, Johannesburg, South Africa, 
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f ONE OF OUR SPECIALITIES IS —— 


Sern im. MANGANESE STEEL 


% 4 (Sole Makers under the Hadfield System and Patents. ) 


— CASTINGS orn FORGINGS — 
SPECIALLY ADAPTED FOR 


THE WEARING PARTS OF ROCK CRUSHING AND GRINDING MACHINERY 
SPROCKET WHEELS, ELEVATOR LINKS, &c. 
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CONSTRUCTED BY 


50-IN. GUN LATHE. 


MESSRS. BEMENT, MILES, AND CO., PHILADELPHIA, PENN. 


(Fcr Description, see Page 544.) 














Fia. 2. 


DREDGING FOR GOLD. 


By Carrain ©. C. LonerincE, M.F.I.M.E., 
M.I. Mecu. E., &c. 


(Continued from page 505.) 


7. Suction Pump Dredges.—These machines con- 
sist essentially of a floating structure, supplied 
with a powerful pump of centrifugal type, raising 
sand and water through a suction pipe. Charac- 
sag types of suction dredges are the Ball and 
‘he Welman. The Welman patent pump is in 
many respects similar to a centrifugal pump, the 
vee however, is differently constructed, the 
Hes “ed My prem being merely solid cast-iron junks 
bad of thin, and on the inside, greatly curved 
= The runner employed at the Waipapa 

9 he 7. dredge in New Zealand in 1889-90,* was 
nth in. in diameter and about 8 in. wide between 
ak ea with four solid vanes greatly curved, 
“oad od » but almost straight on the other face. 
nie ‘on e “ne flange was solid, having slight ribs 
> ne Side to strengthen it ; while on the other 
ere was a circular opening, about 15 in. in 





* 
1399, be 5g on the Mining Industry of New Zealand,” 


diameter, to allow all the water and material to 
pass through the runner. This runner was keyed 
on to a shaft, which was about 2 in. in diameter, 
and had a cast-iron casing over it of about 1} in. 
in thickness, and revolved at the rate of 430 revo- 
lutions per minute. This forms the Welman pump. 

The hull or punt of this dredge was 50 ft. long 
and 15 ft. wide, and on each side of this punt 
there were three pontoons, the four end ones 
being 4 ft. and the centre one 6 ft. wide. These 
pontoons were placed alongside the main punt on 
each side, end on end, and were he:d together by 
longitudinal beams lengthwise, and to the main 
punt by heavy cross beams, which crossed the deck, 
extending from 7 ft. to 8 ft. on each side. This 
admitted of these beams being bolted to the longi- 
tudinal beams which hold the pontoons together, 
so as to form a platform to erect staging for the 
washing tables. There were also two pontoons at 
the stern of the dredge, fastened by beams to the 
| main punt, to carry the staging for the end of the 
washing tables and tail boxes, which delivered all 
the water and waste material on to the ocean beach, 
the tailings being prevented from banking up to 
any great extent by the waves. 

The pump was placed on the main punt, and 














from it there was a horizontal pipe with an elbow 
to join on to the casing, and fit on a projecting 
flange on the runner. This horizontal pipe, after 
passing to the front end of the punt, was fitted with 
a universal joint, so that the pipe outside the 
punt could be lowered, raised, or moved from one 
side to the other. On the end of the outside pipe 
there was an elbow turning downwards, and having 
a bell-mouthed sleeve over the end. The suction 
and delivery pipes were 12 in. in diameter ; but in 
order to prevent stones jamming in the pipe, 
there was a ring fixed inside the bottom end of 
the suction pipe, thus reducing its diameter to 
10 in., therefore any stone which came through 
this ring could easily pass through the pipe, but 
there was still a danger of its jamming in the runner. 
The dredging pipe was lifted and lowered by a 
steam winch, the derrick being placed directly at 
the front end of the punt and dredging round ona 
pivot, so that the pipe could be made to describe 
an are of about 160 deg.; by this means a cut cr 
paddock could be excavated from about 46 ft. to 
50 ft. wide. After taking up one cut, the dredge 
was shifted back again and another cut begun. 
There was a vacuum-gauge attached to a pipe lead- 
ing from the top of the universal joint of the 
dredging pipe, and this gauge showed the men 
that guided the dredging pipe how it was working. 
If everything was going on smoothly the gauge 
registered 5 lb. pressure per square inch, but if a 
stone got into the bottom end of the pipe it 
immediately rose considerably above this, or if a 
stone jammed near the runner the gauge fell below 
the 51b. By this means the man conducting the 
dredging operations could at once tell what was 
the matter, and remedy it accordingly. The 
dredge was designed to lift 80 tons per hour, but it 
did not lift more than about 35 tons. The height 
of lift was 15 ft. above water level. 

As regards the value of suction dredges, either 
of the Welman or other types, it may be said that 
for gold-dredging purposes they have had their 
trial and mostly failed. For sand or slurry the 
centrifugal pump is, no doubt, well suited ; but 
for gold dredging it has certain practical defects. 
In the first place, the suction force being intense 
near the pipe and decreasing rapidly a short dis- 
tance away, causes the sand and gravel to be carried 
off, leaving the heavier gold behind. A centrifugal 
pemp is, therefore, of little use to catch coarse, 

eavy gold, especially on a hard, uneven bottom. 
It obviously cannot disintegrate and raise hard 
ground. An attempt has been made to remedy 
this defect by fitting the suction pipe with a chisel 
or plough blade, adapted to loosen the ground. But 
cutters of this description are ineffective, and lead to 
further trouble, since the gravel is disturbed by the 
cutting and the gold separated from it. Inability 
to deal with the tightly cemented ground caused 
the failure of the Welman dredge, on the Manu- 
herikia River. Lastly, a suction dredge cannot 
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deal economically with coarse material, as a runner 
construction capable of passing large stones involves 
great loss of efficiency. If this difficulty could be 
got over, it would, in this particular, become a 
question of power and of wear and tear, as com- 
pared with the bucket dredge. At present, how- 
ever, the suction dredge can deal economically only 
with fine material, asin the ease of the Welman 
machine at Waipapa, where the great bulk of the 
stuff, or about 95 per cent., is sand and fine shingle. 
At Saltwater Creek, Paeroa, New Zealand, in 
1889.90, Messrs. Brown and Co., of Wellington, 
erected a dredge with a cataract pump for lifting 
sand and shingle ; but though this pump was highly 
spoken of as an efficient dredge by people in 
America, it proved suitable for raising only material 
up to about 3in. in diameter, and was, therefore, 
quite unfitted for dredging the bed of Saltwater 
Creek. This inability to deal with coarse material 
largely restricts the utility of the machine. In the 
rivers of British Columbia, the Upper Fraser, the 
Quesnelle, &c., suction dredges have been tried, 
but there, as at almost every other place, they 
proved to be utterly useless. 

8. The Grab, or Clam-Shell Dredge.—The grab, 
or ‘‘clam-shell” type of dredger, consists of a self- 
filling and discharging scoop or bucket, with the 
necessary engine power for working this from a 
crane. In certain focalities it has many advantages 
over the ‘‘ ladder” type of dredger, amongst which 
are the following: It goes into small compass, can 
be easily moved about, can be worked in confined 
places where a ladder dredger would be useless ; 
the wear and tear is small ; it will work to varying 
depths without requiring adjustment ; one man can 
work the crane, and, when not required for dredging, 
the machine, by detaching the grab, can be used 
as an ordinary lifting crane, which is often a great 
convenience. ‘‘Grabs” with a capacity of from 
3 cwt. to 40 cwt., or more, are supplied by the 
makers, and the type of grab used depends upon 
the nature of the material to be lifted ; but in 
sending abroad it is very usual to supply one of 
each of the types usually illustrated in trade cata- 
logues. 

Notwithstanding the advantages mentioned, the 
grab dredge is obviously not the most efficient 
machine for gold-dredging, for two reasons, one 
being that the bucket cannot be made watertight, 
and much of the gold is liable to be lost, while the 
bucket is being elevated ; the other, because it is 
not easy, even with the best arrangement of hopper, 
to wash and properly treat the material which is 
dumped into it intermittently in large quantities. 
Nevertheless, this type of machine has often done 
good work. At Greymouth, New Zealand, the 
only dredge that, up to 1890, had been made to 
pay for working was a combination of a pump and 
a Priestman grab. The former raised the sand 
and small shingle, and the latter the coarse gravel 
and boulders. Mr. Franklin White, writing on 
the use of these dredgers for saving gold, says : 

‘*The Priestman dredger which, on my recom- 
mendation, was supplied to the French (Nechi) 
Gold-Mining Company for dredging for gold in 
South America, worked to my entire satisfaction, 
and I know of no other system of dredge so 
adapted to the genéral requirements of such work. 

‘*The bed rock in the River Nechi was reached at 
a depth of 15 ft. to 16 ft. from the present bed of 
the river ; the bucket excavated its way very well 
through sand, shingle, pipeclay, &. It appears 
that a very small proportion of the gold contained 
in the deposit escapes the grab. Many pieces of 
tree trunks are found bedded in the gravel beds, 
and these impediments, so troublesome to a ladder 
dredger, are managed easily by these machines. The 
fact that grab dredgers are able to penetrate the 
beds to any ordinary depth without having to be 
stopped for adjustment is a point which certainly 
merits attention. TU believe this machine has only 
to become more widely known amongst miners to 
be very largely used, as there are many rivers too 
big to be easily diverted from their channels, 
and yet contain valuable deposits easily to be 
obtained by a proper class of dredging machine.” 

The quantity of deposit raised depends very 
much, of course, on the depth from which it is to 
be lifted, and on the nature of the material, but 
supposing the grab in use to hold 20 cwt. of deposit 
and to be working in 20 ft. of water, the output 
in ordinary material should be about 40 to 50 tons 
per hour, estimating the dredger to make 50 lifts 
per hour, or, say, 500 tons per day of 10 work- 
ing hours, The consumption of coal on this-sized 


machine would be about 90 lb. per hour, or, say, 
2 lb. of coal per ton of deposit lifted. 

Where coal is not easily available, special fire- 
boxes are supplied to burn wood if this is obtain- 
able. When working in very stiff clay or hard 
gravel, the output would probably not exceed two- 
thirds of the above, or in some cases possibly not 
more than one-half, though the coal consumption 
would be practically the same (90 lb. per hour). 

The above remarks specially refer to a grab 
crane fixed on a barge, but the reader will readily 
understand that these tools are equally of service 
on shore, the grabs being worked from locomotive 
travelling cranes, instead of from fixed cranes ; all 
cranes, however, which are required for constantly 
working grabs, should be made specially strong to 
stand the more or less constant strain that is put 
upon them, and those of the ‘‘double” rather 
than of the ‘‘single” chain type are much the 
most reliable and satisfactory, 


(Zo be continued.) 
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The Theory and Practice of Electrolytic Methods of 
Analysis. By Dr. BERNHARD NEUMANN. Translated 
by John B. Bio athe London, 1898: Whittaker and 
Co. Pages 254 octavo, with 37 figures. [Price 10s. 6d.] 

Dr. B. Neumann’s standpoint with regard to elec- 
trolytic analysis is sufficiently characterised by the 
title of his first small book on this subject, pub- 
lished 1895, ‘‘The Assistance of Electrolysis in 
Analytical Chemistry.” He is by no means an out- 
and-out advocate of electrolytic methods, nor is, 
we may state, his translator. In the work before 
us, Dr. Neumann advises the reader that it will 
always be found most convenient to combine the 
chemical and electrolytic methods of separation. 
When he compiled the original of this volume, 
only two works had been published on electrolytic 
analysis, the one by Classen, the other by Edgar F. 
Smith. Each dealt chiefly with the work in this 
field of the respective author. Many chemists 
have since studied these problems. New methods 
have been suggested, praised, and condemned. 
For some time the credit of all electrolytic analyses 
seemed to be severely shaken. But we recognise 
now that electrolysis affords the analyst very 
valuable assistance, provided that the exact 
precautions and conditions which every analy- 
tical process demands are most rigorously ob- 
served. The translator does well to emphasise 
this point. There was certainly room for a new 
treatise, and Dr. Neumann has considerably ad- 
vanced the subject and has acquitted himself with 
ability, and also with fairness. About the time he 
was busy with this compilation, the question was 
hotly contested, whether or not lactates should be 
applied in electrolytic determination. Neumann 
took part in the controversy ; the lactates are men- 
tioned in his book, but not in any controversial 
spirit, which nowhere obtrudes itself. 

The volume opens with the theory of electro- 
lysis, which means—we might almost say, of course 
—the theories of Arrhenius, Nernst, Ostwald, Van’t- 
Hoff, Le Blanc, &c. These 25 pages are very 
readable, though the arrangement might have been 
modified. We pass to current measurement and 
regulation, another 25 pages, and then to the 
chief subject, electrolytic procedure. This section 
is divided into a good introduction ; deposition of 
metals from solutions of pure salts ; separation of 
metals ; and practical examples, showing the way 
to analyse commercial metals and alloys and 
some minerals, pyrites, matte, fahl ores, galena, 
tin-stone, &c. The name index is an addition of 
the translator’s. We should prefer that in cases 
where two scientists have worked in conjunction, 
like Smith and Moyer, the latter name should 
appear also by itself and not only under §, after 
that of his colleague. Mr. Kershaw has made some 
alterations, with the author’s approval. He has re- 
calculated the electro-chemical equivalents, and has 
made additions, distinctly marked as such ; their 
number is, of course, small ; he could not attempt 
to add another year’s progress. He has left out, 
wisely, primary and secondary cells, thermopiles 
and dynamos, which figure in Classen and in Neu- 
mann. He has, further, left out seven pages on 
connecting up batteries, instruments, resistances 
and cells, and on electrolytic laboratories. This 
we rather regret. It is true that the convenient 
stands and laboratory tables, the clever devices of 

















Heath, Hough, Gréger, Kohn, H. Marshall, and 








—— 
others, which keep the laboratory table clear of al] 
loose wires, always in the way, had hardly been 
described before the date of the author's preface 
September, 1896. But Borchers, Cassel, and others 
had written on these subjects. The most important 
alteration is, however, that the translator has 
changed the original title, ‘‘ Analytical Electrolysis 
of the Metals,” into ‘‘ Electrolytic Methods of 
Analysis.” Under the latter heading we should 
certainly expect to find references to the electrolytic 
determination of the halogens, to electrolytic titra. 
tion, deposition of the rare earths, &c., matters not 
alluded to at all. Among omissions for which 
the author is responsible, we notice Kreichgauer 
and Giese on lead, Hollard on commercial] copper 
Olaf Steen on bismuth and lead, Thomiilen on 
manganese, and Engels and also Nicholson and 
Avery on carbon in electrolytic iron. The trans. 
lator inserts other suggestions by these last two 
chemists, without referring to the purity of the 
iron. The first report of actual experiments of 
the British Association Committee on electrolytic 
analysis was presented in 1896, and was not gener- 
ally accessible before 1897 ; but Kohn had investi. 
gated the detection of metallic poisons in the urine 
long before that. A minor point might also be men- 
tioned. The names of the firms have been blocked 
out in the illustrations of the English edition, but 
the numbers of the patents are still on them. 

Apart from the omissions, we find much in the 
book, which is well printed, that deserves com- 
mendation. The volume enables the chemist, who 
is not accustomed to handle electric apparatus, to 
conduct electrolytic analyses and to regulate elec. 
tromotive force and current intensity. It cautions 
him against sources of errors and tells him clearly 
what to do. 
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Length of Run. Amperes. Horse-Power. 

27 HORSE-POWER GEARED RAILWAY MOTOR. an 75 38.2 

ac 1 51 27 

a Fig 200 ih Fig 221 2 32.5 ra 

3 23 5 12.5 

4 17 8.6 

5 14.5 6.9 

6 14 6.6 
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ELECTRIO GENERATORS. 
By H. F. Parswauz, M. Inst. C.E., and 
H. M. Hoparr, S.B. 
(Continued from page 477.) 

Grarep Rattway Motor ror a Ratep Ovrtrur | 
OF 27 Horst-Power at AN 
ine 640 Revotutions PER MINUTE, 

rating of this motor is in accordance 
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with the now generally accepted standard practice 
| of limiting the temperature rise of field and arma- 
ture to 60 deg. Cent., as measured by thermo- 
meter after a full-load run of one hour’s duration. 
(See illustrations on this and following pages.) 
Applying this same standard permissible tem- 
ARMATURE SpEED | perature rise to runs of different durations, the 

following Table gives the corresponding ratings at 
500 terminal volts ; ; 


The following specification is prevared on the 
basis of the rating of 27 horse-power for one hour’s 
continuous operation at full load. In tramway 
service, of course, the motor is, on the average, 
called upon to develop but a small percentage of 
its full capacity, and hence such a motor, when 
continuously in service under normal conditions, 
runs much cooler than the above-quoted tempera- 
tures. 


SPECIFICATION, 
Number of poles ... a a ne 4 
Rated horse-power outpu = ia 27 
», kilowatts x eu = 20.2 
Efficiency at above rating and at 95 
deg. Cent. és at ue ... 79 per cent. 


The efficiency is a little higher at lighter loads, 
and is at its maximum at about two-thirds full- 
rated load, so that it is high throughout the entire 


-|range of working, that is from quarter load to 
heavy overloads. 


Kilowatts input at rated load... a 25.6 
Terminal voltage ... was ie el 500 
Corresponding amperesinput... —... 61 
a revolutions per minute 
ofarmature... at ode oe 640 
Number of teeth on armature pinion... 14 
+ oe axle gear ... - 67 
Ratio of gear reduction... we wee 4.78 
Revolutions of axle per minute oes 134 
Speed of car, in feet per minute, on 
maak — 5 Cae 1160 
of car in miles per hour on 33-in. 
noe Ys ae Sieh Mae 13.1 
oot-pounds per minute output at 
normal rating ... 890,000 


Pounds drawbar pull at normal rating 770 
Frequency at rated conditions, in 


cycles per second 21.4 
DIMENSIONS. 
Armature : 
Diameter over all... a ae nee 11 in. 
as at bottom of slots... .- «eo 
Internal diameter of useful magnetic 
portion of core... ia ev wai SE <a 
Length of core over all... a ae e 
Number of ventilation ducts, each } in. 
wide oe ana PR a sae 3 
Effective length of magneticiron .. 7.42in. 
Pitch at armature surface ssil: ail 65 ,, 
Japan insulation between laminations 10 per cent. 
Thickness of laminations ea w- 026in. 
Depth of slot... a a5 «os . beans 
Width of slot at root... sae ve | om 
$s surface ee si | Re 
Number of slots... ac es Po 29 
Minimum width of tooth za .. «445 in, 
Width of tooth at armature face sce: eee aa 
Size of armature conductor, B. and 
S. gauge ... . No. 10 


Bare diameter of armature conductor _.102 in, 
Cross section of armature conductor .0081 sq. in. 


Magnet Core: 





Length of pole-face “ a9 ae 9 in 
ss pole-arc cad ne “os: Cw 
pee oe : pitch ... = oP sia 69 
ngth of magnet core ... an see In, 
Width a Sani dai a i bi 
Diameter of bore of field me sen Mw bs 
Length of gap clearance above arma- : 
ture sae ada ae Yes “sd 3 in. 
Length of gap clearance below arma- ‘ 
ture a6 aa oad aa && xo In. 
Commutator : ; : 
Diameter ... » : as aa iat OE 
Number of segments _... isi waa 87 
‘ia ae perslot ... Sha 3 
Width of segment at commutator face .243 ing 
~ pea root ne sad, |i eae 
Thickness of mica insulation ... ere 
Available length of surface of segment 23, 
Brushes : 
Number of sets ... aS es Ses 2 
>>. in one set ue re ha 2 
Length, radial ... see sa aa 2} ing 
Width ... Ae Dig Bee x. 
Thickness ... a a 4 md .. 
Area of contact of one brush ... -+» _.625 sq. in. 
Type of brush = sr ... Radial carbon 
Materials: 
——- NI Bd inks cere AE a oe a 
etiame ...  ... SS . Cast ,, 
Pole-faces ... iy ae i ... Sheet ,, 
Brushes es eG ii .. Carbon 
Technical Data: 
Terminal voltage... ... se ve 500 
Number of face conductors... nds 696 
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Conductors per slo 

» coil 
Number of circuits 
Style of winding ... a 
Gramme ring or drum .., 





Type construction of winding ... 


Length of one armature turn ... 
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PIM iliac OE shape of piace before being bent. 


Total armature turns... 

Turns in series between brushes 

Length between brushes ai : 

Cross-section of one armature con- 
ductor... , 

Ohms per cubic inch at 20 deg. ‘Cent. 

Resistance between brushes at 20 deg. 


nt. ‘ 
Resistance between brushes at 95 deg. 
Cent... Se 
Volts drop in armature at 95 deg. Cent 
Mean length of one field turn . : 
Size of field on B. and 8S. 


penge 
iameter 
Cross-section of field conductor 


Turns per field spool 
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Number of field spools . 4 
Total field turns agen ae 626 
»» length of spool copper. ... .. 22,000 in. 
otal resistance spoo winding at 
mee oor Cent. ... .59 ohm 
otal Saleem spool ’ winding at 
95 deg . Cent. .76 ” 
bivay drop in field 1 winding at 95 deg. 
... 38.6 volts 

















Resistance brush contacts ones + 


negative)... 3 .048 ohm 

Volts drop in brush contacts ... 2.4 volta 
a »» armature, field, and 

brushes . Ss SU 
Counter electromotive force of motor 441 
Amperes per square inch in armature 

winding . 3130 
Amperes persquareinchin field winding 1920 


Draw Bar Pull. — 


GEARED RAILWAY MOTOR. 
FOR A RATEO OUTPUT OF 27H.R AT 
“a Ba and, oa OF 640 R.RM. 
for 33° Wheels and 
"“Coarinbie of 4-78, 


Fig. 239, *% 
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GEARED RAILWAY MOTOR. 
FOR A RATED OUTPUT OF 27 H.R AT 
Fig. 2A0 AN ARMATURE SPEED OF 640 R.AM, 


Speed Curve for 33° Wheele 
€ Gear Ratio of 4-78. 


MILES PER HOUR 





90 
AMPERES 


(4806.1) INPUT 


Commutation : 


Average voltage between amie 
segments... and 

Ampere turns per pole sae 

Amperes per turn a= 

Armature ampere turns per pole ; 

Frequency of a asic per 
second ... 
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Number of coils simultaneously short- 
circuited, per brush ... ae ss 
Turns per coil... ne * see 
Number of conductors per group, simul- 
taneously undergoing commutation 
Flux per ampere turn per inch-length 
of armature lamination aa - 
Flux linked with 16 turns with 1 am- 
pere in those turns 20 x 9 x 16 
Inductance of four turns = 4 x 2880 
x 2073. 52. vee San ae Y 
In a four-pole, two-circuit winding, 
and with only two sets of brushes, 
there are two such four-turn coils in 
series, being commutated under the 
brush, and their inductance is 
Reactance of these two short-circuited 


2 
4 
16 


20 lines 
2880 ,, 


.39 ohm 


GEARED ‘RAILWAY MOTOR 
FOR A RATED OUTPUT OF 27W.RATAN 
ARMATURE SPEED OF 640 RPM, 
Horse Power Curve 


Fig Ut. 
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GEARED RAILWAY MOTOR. 
FOR A RATED OUTPUT OF 27 H.P AT 
AN ARMATURE SPEED OF 640 R.P.M. 


Curve of Commercial Efficiency. 


Fig. 248. 
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(9016.6) Amperes Input 


Amperes in short-circuited coils ... 25.5 amps. 
Reactance voltage of short-circuited 
coils mare ants ke ee .. 9.9 volts 
Magnetomotive Force Estimations : 
Magalines entering armature, per pole- 
prece_.... % aie = . 2.96 
Coefficient of magnetic leakage 1.25 
Megalines per field pole... _ 3.70 
Armature : 
Section cae .. 16.7 sq. in. 
Density... ‘i ... 177 kilolines 


But, as is evident from the drawing of Fig. 221, 
many lines will flow through the inner parts of the 
punchings, and also, to a certain extent, through 
the shaft, and a corrected d:nsity may be taken of, 
say, 130 kilolines. 


Length (magnetic) bo ae 3in. 
Ampere turns per inch of length 
e for armature core 2700 
Teeth: 
Transmitting flux from one pole-piece 6 
Section at root of six teeth —.. ; 20 sq. in 
Length _... ais is on 1,29 in 
Apparent density in root tooth 148 
Correc a e 138 
Ampere turns per inch of length 1300 
& for teeth ... oe 1680 
Gap: 
Section at pole-face 55 sq. in 


But owing to the special method of 
constructing the pole-face (see Figs. 
223 and 224), whereby the entire 
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surface is not equally effective, a 
corrected section at pole-face should . 
be taken, equal to, say 45 sq. in. 
Mean length of air gap... oes oe 4 in. 
Pole-face density (from corrected sec- , 
tion) ex si od . 66kilolines 
Ampere turns for gap 2900 
Cast-Steel Portion of Circuit: 
Average cross-section 39 sq. in. 
Length (magnetic) A 7.5 in. 
Average density ... si a 96 kilolines 
Ampere turns = inch of length 90 
a . or cast-steel frame per 
pole-piece ee oe a3 A 670 
Each spool carries 156.5 turns, and in this motor 
full field is always used, i.¢., no portion of the 


GEARED RAILWAY MOTOR. 
FOR A RATED OUTPUT OF 27 H.R AT 
AN ARMATURE SPEED OF 640 R.AM. 

Core Loss Curve. 


Fig. 242. 
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GEARED RAILWAY MOTOR 

Fig 244. FOR A RATED OUTPUT OF 27 H.P ATAN 
ARMATURE SPEED OF 640R PM 
Thermal Characterstic Curve 

ing a rise in Armatureé& Field of 75°C 
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main current is diverted through an auxiliary 
shunt. Hence 
Ampere turns per field spool at full-rated load are 
equal to 156.5 x 51 = 7950 ampere turns. 

This magnetomotive force of 7950 ampere turns 
can be considered to be distributed somewhat in 
the following manner : 

Ampere Turns. 
Armature core sb 2700 


eet 1680 
Aap... née 2900 
Steel frame .670 
Total magnetomotive force per 
pole-piece ice ‘i = 7950 


It is not intended to convey the impression that 
any high degree of accuracy is obtainable in these 
magnetomotive force estimations, but working 
from the observed results, and from the known 
dimensions of the apparatus, and the assumed pro- 
perties of the material employed, some rough idea 
of the distribution of the magnetomotive force is 
obtained. 

THERMAL CONSTANTS. 





Total observed core loss (only appa- 


rently core loss) si i --- 1120 watts 
Watts per Ib. in armature laminations 9.3  ,, 
Total of armature losses... ...  ... 2045, 
Length of armature, over conductors  13.5in, 
Peripheral radiating surface of arma- 
ture =e 38 sa a3 --- 465 sq. in. 
Watts per square inch peripheral ra- 
dial surface Sui sé os 4.4 watts 
Field Spools : 
Total resistance, all field spools at 
95 deg. Cent. ... ss ae --» — .76 ohm 
Current in spool winding os . 51 amperes 
Spool C? R loss at 95 deg. Cent. 2000 watts 
Commutator : 
Area of bearing surface of positive 
brushes ... 1,25 sq. in, 


Amperes per square inch of brush- 
bearing surface... ...  ... —... 40.5 amperes 
Ohms per square inch of bearing sur- 





face of carbon brushes -- 03 ohm 
Brush resistance, positive plus nega- 

tive sg i ee ys Rebs, OAS st 
Volts drop at brush contacts... 2.4 volts 
C?R at brush contacts (watts) ... 122 watts 
Brush pressure, pounds per square inch 2 Ib. 
Total brush pressure... at Dias 
Coefficient of friction... os oat 
Periphery speed of commutator (feet 

per minute) ... . ... — 1850 ft. 
Brush friction ze oa .. 46 watts 
Allowance for stray power lost in com- 

mutator ... = = ea OO 5, 
Total commutator loss ... 216 ,, 
Periphery radiation surface... ... 958q. in, 
Watts per square inch in periphery 

radiation surface of commutator 2.3 watts 

Efficiency Estimations: 
Output at rated capacity . 20,200 watts 
Core loss... ae = 15100 5, 
Commutator and brush loss . . iB 5, 
Armature C?R loss at 95 deg. Cent. ... 925 _,, 
Field C?R loss at 95 deg. Cent. 2,000 ,, 
Gearing friction ... ss9 Bek 1,200 ,, 
Total input sss 20,063, 


Commercial efficiency at rated capacity and 95 deg. 
Cent. = 79 per cent. 
Weights : 


Armature core (magnetic) = 54.1 Ib, 
s teeth ... ss | ye 
<3 complete (with pinion) = 357 ,, 

Motor complete (without axle gear case 

and gear case) ... - 3, SO’, 


In Figs. 239 to 244 are given, respectively, curves of 
D.B.P. output, speed, efficiency, core loss, and thermal 


characteristics, 
(Zo be continued.) 








THE NEW BRIDGE OVER THE 
NIAGARA RIVER. 

THe Pencoyd Iron Works, of Philadelphia, by 
having completed a railway bridge 1100 ft. long, for 
the Egyptian Government, in less than thirty-two 
working days, not only holds the record for rapid 
bridge construction, but has excited an unusual 
amount of admiration, incredulity, and jealousy in 
this country and elsewhere. We hope before long 
to place before our readers detailed particulars of 
the manner in which this rapid piece of work has 
been accomplished, though it may be remarked 
incidentally that Mr. Percival Roberts, the director 
of Pencoyd, claims that nothing out of the way 
has been done. In the meantime we are in a posi. 
tion to give a few general facts about the Atbara 
Bridge as a preface to a brief description of the 
works, and to a more detailed notice of the very 
important bridge that has recently been completed 
by the Pencoyd firm across the Niagara River. 

The rapid progress of the railway built by Lord 
Kitchener along the Nile bank for military purposes, 
was interrupted at a point about 1100 miles above 
Cairo by the junction with the Nile of the Atbara 
River, a stream which in flood time fills a channel 
1100 ft. in width. The brilliant termination of 
the Soudan Campaign at Omdurman, was achieved 
while the railway terminus was still on the north 
bank of the Atbara, but the completion of the 
line to Khartoum was none the less a matter of 
great urgency, and the bridge was necessary before 
rapid progress was possible. Under these circum- 
stances the Egyptian Government invited the co- 
operation of bridge constructors in this country, 
the Continent, and the United States, one of the 
principal conditions being promptness of delivery. 
The total length of the bridge is about 1100 ft., 
divided into seven equal spans, supported on 
cylindrical columns. The work of supplying . 
piers and placing them in position, formed the 
subject of a separate contract, which, we believe, 
was allotted to a firm of Italian contractors. 





Armature: 
Resistance between brushes at 95 deg. 

Cent... oom “ ae ... .360hm 
Amperes input at rated capacity . 51 amperes 
Armature ro R loss at 95 deg. Cent.... 925 watts 
Total weight of armature laminations 

including teeth ... ais ‘et .- =: 120 Ib. 





According to an American authority, for whose 











ENGINEERING. 





Apri 28, 1899. | 











DIAGRAMS OF LARGE-SPAN ARCHED BRIDGES. 
(For Description, see opposite Page.) 
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NIAGARA FALLS AND CLIFTON BRIDGE SPAN 840 FEET(256-) METRES) 
“BRIDGE 1897-98 
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‘THE HIGHWAY BRIDGE OVER THE RHINE AT BONN, CERMANY SPAN 639-6 FEET(I95 METRES) 
BUILT 1897 
































THE HIGHWAY BRIDGE OVER THE RHINE AT DUSSELDORF. GERMANY SPAN 594-5 FEET(I8125 METRES) 
: BUILT 1898. 2 
Fig.4. 
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THE MUENGSTEN VIADUCT, GERMANY SPAN 557.6 FEET (170 METRES) 


Fig 5 BUILT 1895-97. 






























Fea.¢ BRIDGE OF LUIZ 1. OVER THE DOURO, OPORTO, PORTUGAL. SPAN 566 FEET(I72-5 METRES) 
cae BUILT 188/-85. 
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THE GARABIT VIADUCT OVER THE TRUYERE, CENTRAL FRANCE. SPAN 642 FEET(IGS-2 METRES) 
BUILT 1880-84. 


Fig.9. 
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THE WASHINCTON BRIDGE OVER HARLEM RIVER NEW YORK, SPAN S/O FEET(/55-5 METRES) 
BUILT 1886-69. 
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THE MESSAGERIES MARITIMES STEAMER 
CONSTRUCTED 


AT THE WORKS OF THE COMPANY, 


(For Description, see Page 544.) 


——= 


“LAOS.” 


LA CIOTAT. 








accuracy we do not vouch, the best English offer 
as regards time of delivery and erection, was two 
spans out of the seven in a period of seven months. 
Among the United States manufacturers who were 
asked to compete, was the Pencoyd Company ; their 
guarantee for time of delivery on steamer was 
seven weeks from the date of order. We are told 
that this offer appeared so unreasonable to the 
agents of the Egyptian Government, that they 
telegraphed their approval of the tender if two of 
the seven spans were shipped in the time men- 
tioned. Mr. Roberts, however, declined this pro- 
posal on the ground that it would be easier and 
quite as quick for him to make the whole seven 
spans. On this assurance the contract went to 
Philadelphia. As it has been stated, and as is 
believed in the United States at all events, that 
there is a conviction among manufacturers in 
this country, that the Penroyd Company enjoyed 
special advantages from the Egyptian Government 
by obtaining prior information ; and also as it has 
been asserted that the seven spans were delivered 
either wholly or partly out of stock, the following 
facts will be read with interest : 

January 7, 1899.—The London agents of the 
Egyptian Government telegraphed the Pencoyd 
Company, inquiring if they would compete for the 
Atbara Bridge contract. 

January 24.—The Pencoyd Company received 
the specification from the London agents of the 
Egyptian War Deparment. 

January 27.—The Pencoyd Company telegraphed 
its offer to London, which was accepted by cable. 

March 7.—The whole of the steelwork, that is to 
say, the work covered by the contract, was shipped 
on board the Manhattan and Europe, and de- 
spatched to Alexandria. 

A short time after shipment a force of mechanics 
and foremen left Philadelphia, Mr. Roberts having 
undertaken the erection of the superstructure, 
his estimate of the time necessary for erection (in the 
United States) being at the rate of 150 ft. a day. 
Of course nothing like this can be achieved on the 





for rapid bridge construction, and Philadelphia can 


across the Niagara River by the Pencoyd Company, 
and which is known as the Niagara Falls and Clifton 


diagram, Fig. 1, page 541, from which it will be 
seen that it consists of one arch 840 ft. span, with 
two land spans over the steeply sloping sides of the 
gorge. 
ciated by comparison with the diagrams of other 
famous arched bridges in Figs. 2 to 10, and it will 
be seen that the bridge which approaches it most 
nearly in size is that over the Rhine at Bonn, 
which was completed in 1897, and which has a 
span of 639 ft. 
Bridge has no interesting history attached to it, as 
regards rapidity of construction. 
were completed during the years 1895-6, and the 
erection of the superstructure was commenced in 
October, 
electric-car traffic on June 25, 1898 ; and the work 
was finished on August 19 following. 
to publish detailed drawings of this very inte- 

resting structure ; but before doing so we shall | 
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site, where all sorts of unforeseen delays must be 
anticipated. The spans are of the pin-connected 
through-truss type ; the total weight of the steel is 
about 800 tons. We have said that the number of 
working days from the commencement to the end 
of undertaking, was thirty-two, but from this at 
least six days have to be deducted on account of a 
blizzard that cut off the coal supply from the works 
during a week. It should be added that not only 
was the structure completed in the bridge construc- 
tion department, in the time mentioned, but that 
every ton of steel of which it is composed was made in 
the steel department of the works, after the contract 
had been accepted. We have said enough for the 
moment about this very interesting work; Mr. 
Percival Roberts most assuredly holds the record 


never again be called ‘‘The Sleepy City” by its 
many rival towns in the United States. 


Passing now to the subject of the present article 
—the great bridge that has recently been completed 


Bridge—the type of construction is shown in the 


The great width of this span will be appre- 


The Niagara Falls and Clifton 


The foundations 


1897; the platform was opened for 


|to-day. There is, however, very 





We propose 





devote some space to a description of the Pencoyd 
Iron Works, a description that is appropriate at 
the present moment when so much attention has 
been drawn to them on account of the Atbara 
Bridge. 

The Pencoyd Iron Works were founded forty- 
seven years ago by Messrs. Algernon and Percival 
Roberts, both well-known American engineers, 
and their establishment remained under the close 
direction of the brothers until their death, since 
which it has been under the control of Mr. Percival 
Roberts, Jun. The works are situated on the 
shore of the Schuylkill opposite Wissahickon, 
and about four miles from the business centre of 
Philadelphia. They are admirably located so far 
as the conveniences of shipment are concerned ; 
one front being on the river and the other on the 
Philadelphia and Reading Railroad, so that the ad- 
vantages of transport are excellent. The worksare 
arranged entirely on the narrow strip of ground be- 
tween the railroad and the river, and occupy an area 
about 400 ft. in width and three-quarters of a mile 
long ; the raw material is received at one end and 
is delivered as finished products from the various 
constructive departments at convenient points. 
From the commencement a speciality of the works 
has been rolled sections, but for a number of years 
past this has been supplemented by constructive 
work on the largest scale. From 1852 till 1887 
only puddled iron was made and ironwork, either 
in sections or constructive work, produced. In 
1887, however, all the ironmaking plant was re 
moved, and an open-hearth steel plant was = 
stituted. This change meant the rearrangement an 
practically the reconstruction of the whole works, 
which since that time have continued to increase * 
size until they have reached the great proportions 0 
little of the plant 
of 1887 remaining at the present time, for the rule 
of the Pencoyd Works is to do away with all ma- 
chinery and plant, as soon as others that give a 
greater and cheaper output, are to be —s 2 
and experience has shown that the hundreds 
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THE MESSAGERIES MARITIMES STEAMER 


“LAOS.” 


CONSTRUCTED AT THE WORKS OF THE COMPANY, LA CIOTAT. 


(For Description, see Page 544.) 





Fig. 13. 
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Fic. 14. First-Ciass SALoon, 


thousands of dollars expended on this bold policy | tive in its methods as the Pencoyd. Thus, for 
hy, & good return. Probably no industrial esta-| example, within the last three or four years, steam 
lishment in the United States is so non-conserva- power for driving machinery, and belting or other 





ENTRANCE TO Frrst-Ciass SaLoon. 


transmission, has been abandoned except in some 
special cases, and electrical energy is used almost 
wholly throughout the works, either for operating 
machines separately, or in groups by suitable trans- 
mission. 

The works may be divided as follow: (a) The 
steel works. (b) The forge department. (c) Rolling 


mills. (d) Straightening and cutting shops. (e) 
Machine shops. Bridge and construction de- 
rtment. (g) Hydraulic forge department. (h) 


olt and rivet shops. 

The stee! department is located at one end of 
the works with direct water and rail communica- 
tion. Only open-hearth basic steel is manufac- 
tured, to the extent of 450 tons a week in each of 
nine 30-ton furnaces, so tiiat the weekly output is 
about 4000 tons. The furnaces are arranged in 
a row on one side of the steelmaking department, 
and on the opposite side of the works are ranges 
of gas producers, the charging floor occupying the 
space between. The raw material is brought in 
cars from the sidings and delivered in proper quan- 
tities upon the charging floor in front of the furnaces, 
where it is handled by electrically driven charging 
machines. The range of ingot pits in front of the 
furnaces is provided with hydraulic cranes, one to 
each furnace. The ingot-moulds are filled from the 
ladles mounted on these cranes, and as soon as the 
ingots can be handled, they are stripped, and de- 
livered by electric travelling cranes into cars that 
convey them to the reheating furnaces of the bloom- 
ing-mill department. This part of the works does 
not immediately adjoin the steel works, there being 
a large and well equipped axle factory between the 
two departments. The blooming-mill is a two-high 
36-in. reversing-mill, and is driven direct by a pair 
of engines with cylinders 40 in. in diameter and 
60 in. stroke, The reversing gear is worked hy- 
draulically, as also are the feeding rolls, tables, &c. ; 
all the operations connected with the blooming-mill 
are controlled from an elevated platform. Serving 
this mill is an overhead 30-ton crane worked elec- 
trically and provided with appliances for rapidly 
changing the rolls. The ingots are reheated in 
four vertical furnaces supplied with gas from the 
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producers, batteries of which are placed outside the 
building. 

The blooms are transported on the one hand 
to the axle forge, and on the other to the rolling 
and finishing mills which occupy a large building 
adjoining the blooming mill-house. The most im- 
portant part of the latter department is that devoted 
to rolling sections, great varieties of which are pro- 
duced. The blooms for this work are delivered 
hot ; those for the other mills are supplied cold. 

As has been said, the axle shop is situated between 
the blooming mill department and the steel 
foundry ; it is thoroughly equipped and has a row 
of heating furnaces, a 20-ton hammer, two fixed 
hydraulic 20-ton cranes, and lathes and other 
finishing machines in an adjoining shop. The 
billets are delivered from the blooming mill in 
squares of 6} in., and are forged at one heat. The 
average weekly output of finished axles is 2000. A 
physical and chemical testing installation com- 
pletes this part of the work. The mills for rolling 
commercial sections, from 24 in. deep, down to 
small angles, are arranged to give the largest 
possible output, though doubtless they will, in the 
course of a few years, be superseded by a more 
eflicient plant. ‘They are served by three 30-ton 
reheating furnaces which act continuously, the 
charging and withdrawing appliances working simul- 
taneously, so that the operation of rolling is carried 
on without interruption. It is needless to say that 
the charging and withdrawing devices, as well as 
the travelling cranes of the furnaces and the mill, 
are worked electrically. In changing from one 
section of rolls to another, the rolls and housings 
are all shifted together, so that the operation of 
changing is effected in a few minutes. Sets of 
housings, and, of course, a very large collection of 
rolls, are kept in an adjacent building, and any 
set of rolls that may be required is always avail- 
able. The roughing mill is two-high, with 28-in. 
rolls, while the finishing mill is three-high with 23-in. 
rolls ; there is no flywheel to this mill. Both the 
roughing and finishing mills are driven by engines of 
the same type as the blooming mills ; the feed tables, 
which constitute a special feature in the installation, 
are raised and lowered by hydraulic power, while 
the travel is given by electric motors. The rate at 
which the finished rolled sections are delivered from 
the mill is 1000 ft. a minute, at which speed they 
are transferred to the cooling beds, or saws, on 
series of live rollers. The average length to which 
the sections are rolled is 150 ft., though much 
greater lengths than this can be produced if re- 
quired. Beyond the yards where the rolled sec- 
tions are straightened and stacked, is a group of 
buildings that include offices, machine-shops, a 
forge finishing shop, and a small rolling mill 
equipped with furnaces, hammers, straightening 
machines, &c., and immediately beyond is one of 
the most important departments of these great 
works—that devoted to bridge construction. Con- 
sidering the large amount of work turned out of 
this shop, its proportions seems somewhat re- 
stricted ; it is a rectangular building 200 ft. wide 
and 450 ft. long, with an extensive erecting and 
shipping yard commanded by cranes at one end. 
The building is, of course, laid out with the view 
of handling and finishing material rapidly ; to 
this end a large number of overhead travel- 
ling electric cranes are distributed beneath 
the roof; their capacities range from 1 ton 
to 60 tons. The plant, of course, includes the 
various tools required for bridge-work, such as 
punching, shearing, drilling, planing machines, 
&c. Many of these are of special design, as, for 
example, three travelling gantries running the whole 
length of the shop, and each equipped with eight 
radial drills, which are brought to the work instead 
of the work being brought to the machines. Con- 
spicuous in the shop is a planing machine, with a 
bed 75 ft. long, employed for finishing the two ends 
of bridge members simultaneously, while punching 
machines for punching a group of holes at fixed 
distances, or with variable spaces, are also special 
and valuable tools. Adjoining the bridge-shop is 
the very important department for making bridge 
links; here bars up to a width of 14 in. can be 
changed into eye-bars with heads 33 in. wide. In 
this shop there are four oil furnaces, shears for 
cutting bars to length, hydraulic punches for 
stamping out the eyes, rolls for flattening the 
upset ends, boring mills on a bed 70 ft. long, in 
which the eyes at each end of the bar are bored at 
the same time, cranes, &c. In the same shop are 


bending and curving machines for angles and te:s. 


The capacity of the bridge department, which is 
usually maintained, is 5000 tons of finished bridge- 
work per month, which means, among other things, 
the punching of 120,000 rivet holes per day, and the 
driving of 30,000 rivets. When this output is re- 
membered, it will be seen that no great difficulty 
could have attached itself to the completion and 
shipping of the 1000 tons or less, that formed the 
contract of the Atbara Bridge, in far less than the 
specified time. 

A few words must be added about the power 
generating, and transmitting, plant. There are 
three boiler houses containing respectively : in one, 
twelve 156 horse-power Babcock and Wilcox boilers; 
in the second, four 250 horse-power, four 140 horse- 
power, and four 156 horse-power Babcock and Wilcox; 
and in the third, one 250 and two 156 horse-power 
boilers of the same class. These boilers are fitted 
with Babcock and Wilcox mechanical stokers. This 
installation supplies steam to the engines driving 
the rolling mills, and to a few other places where 
steam power is still employed ; to the engines gene- 
rating the current for motors and lighting ; and to 
the engines used for the hydraulic plant and for 
compressing air. _The current generated is of 220 
volts, and the total lighting consists of about 
1000 incandescence and 40 arclamps. The gene- 
rators are respectively, one of 200 kilowatts, two 
of 100 kilowatts, and one of 500 kilowatts, 
the installation of which is not yet entirely com- 
pleted. Not including this last, but taking into 
account a number of more or less separate and 
small generators, there are over 190 motors 
distributed throughout the works, supplied with 
current, and representing a total of about 
2500 horse-power. Compressed air is delivered 
through a system of mains to varicus parts of 
the shops; for supplying the oil furnaces, a pres- 
sure of 10 lb. is maintained, and. for working 
the riveting machines, reamers, and chipping 
machines, &c., in the bridge-shop, air at 80 lb. is 
delivered. The air compressors and hydraulic 
plant are placed near the end of the works, and 
adjoining the eye-bar shop. 

In the foregoing general description of the Pen- 
coyd Iron Works, for most of the information in 
which we are indebted to our American contempo- 
rary, the Engineering News, we have omitted any 
reference to many of the other departments that go 
to complete this important establishment ; such as 


the bolt and forge shop, where 9 tons of rivets and | P 


4000 bolts are made per day ; the extensive stock- 
yards ; the shipping arrangements on the river, and 
the railway side of the works; the testing labora- 
tories of the various departments; the general 
management, and so forth. But we have said 
enough to give an idea of the importance of the 
works at which the Niagara Falls and Clifton 
Bridge, of which we shall give an account in our 
next article, was manufactured. 


(To be continued.) 





A HEAVY GUN LATHE. 

WE illustrate on page 535 a fine gun lathe con- 
structed by Messrs. Bement, Miles, and Co., of Phila- 
delphia, U.S.A., which has recently been erected at 
the works of Messrs. Vickers, Sons, and Maxim, Shef- 
field, by Messrs. C. W. Burton, Griffiths, and Co., Lud- 
gate-square, London, E.C., who are the British agents 
of the makers. The lathe has 26-in. centres, and will 
admit, over its tool carriage, work 44 in. in diameter. 
The fixed headstock has a steel spindle of large 
diameter supported in extra long gun-metal bearings 
which can be adjusted for wear. The sliding we 
stock is traversed along the bed by rack and gearing 
worked by a ratchet as clearly shown in the general 
view of the lathe, Fig. 1. For taper turning the back 
centre can be set over. Two tool carriages are pro- 
vided ; each is 59 in. long, and bears on ate V sur- 
faces on the outer edge of the bed as well as on the 
inner flat portion on either side. The hand traverse is 
obtained by means of the steel rack and gearing shown, 
whilst power traverse can be obtained at will in either 
direction independently of the leading screw, which 
is used solely for screw-cutting. Three different rates 
of automatic feed can be obtained without changing 

ears. This applies also to the transverse and angular 
eeds. The change from the ordinary feed to screw cut- 
ting can be made instantaneously, a safety lever being 
provided to prevent any possibility of a careless work- 
man throwing both into gear at one time. Tosteady the 
carriages whilst facing, arrangements are provided for 


clamping them firmly to the bed of the lathe. As 
shown in Fig. 2, the luthe is driven by an electric 
motor, which is supported on brackets bolted to the 





‘bed at the back of the fixed headstock. The motor is 





of the enclosed type, and thus is unlikely to be much 
affected by the unavoidable dust and dirt of a machine. 
shop. 








THE FRENCH PASSENGER STEAMER 
‘* LAOS.” 
(Concluded from page 484.) 

BEFORE proceeding to describe the internal arrange. 
ments of the Laos, we may say that her full pas. 
senger capacity is 298, of which 146 are first-class 
and 71 second-class. The cubic capacity available 
for passengers and freight is 3433 cubic metres (121,000 
cubic feet), and 464 cubic metres (16,400 cubic feet) 
for baggage, mails, &c. The contents of the coal 
bunkers is 1164 cubic metres (41,000 cubic feet), corre. 
sponding to 1947 tons of coal. In our previous notice 
of the Laos we referred in some detail to the method 
in which the available space is arranged, assisted by 
the various deck plans that we published. As regards 
the manner in which the internal decorations are de- 
signed and finished, it will be seen from the various 
views of the interior that we give in Figs. 12 to 18, 
pages 543 and 550, that nothing has been spared to 
secure for the passengers a maximum amount of com- 
fort, or rather luxury. The contract for the fittings 
and decoration was entrusted to a firm which enjoys 
the highest reputation in France for this class of work, 
and the manner in which they have finished the Laos 
cannot fail to add to their existing reputation; this 
firm is MM. Leglas and Maurice, oF Nantes, to whom 
we are indebted for the photographs from which our 
engravings have been prepared. MM. Leglas and 
Maurice have, during the last ten years, been con- 
stantly engaged on this class of work for the Messa- 
geries Maritimes ; it is they who completed the in- 
ternal fittings of the Australien, Polynesien, Armand- 
Behic, Ville de la Ciotat, Ernest Simon, Chili, 
Cordillére, &c., and they are now engaged on another 
vessel belonging to the same company, of which we 
shall have occasion to speak at a later time. The 
companions and stairways are in Louis XIII 
style, with oak panels, balustrades and mouldings 
in carved oak, and the richly panelled ceiling 
is provided with a profusion of electric lamps; the 
engravings give an idea of the pictures and other 
painted wall decorations ; these, which are enclosed 
in carved wood frames, have been produced by the well- 
known French artist, M. Casbron. The general effect 
of decoration of the main saloon is well given in the 
illustrations, where it will be seen that the saloon is 
surmounted by acupola. The music-room is a special 
feature in the accommodation of this fine vessel. It 
is not of great dimensions, but is remarkable for its 
ainted ceiling and the richness and beauty of its 
wall decorations. A deep bay in this room overlooks 
the after part of the main saloon ; the style of deco- 
ration is Louis XV. The first-class smoking-room, 
with Louis XIII. decoration, is another triumph of 
the ship-decorator’s art, combined with the leading 
requirement of a smoking-room, a maximum of com- 
fort. The wall paintings in this room are by M. 
Boutet de Momel. The promenade deck is interrupted 
forward, marking the divisions between the first and 
second-class passengers, but access for the former to 
the forward part of the deck, is secured by a bridge 
spannivg the interruption. On this forward portion 
of the deck are the platforms for four machine 
guns; there is also a second electric projector 
and two boats 9 metres long. Descending from the 
promenade, to the upper ak, we find quite aft the 
platform for a 14-centimetre quick-firing gun, an 
forward of this are the general arrangements for the 
second-class passengers ; first a small smoking-room, 
then six cabins, each of them arranged for three pas- 
sengers. Further forward on the upper deck are two 
more platforms for 14-centimetre guns, and beyond 
are series of cabins for first and second-class passen- 
gers, arranged on the centre of the deck and on each 
side. Forward again is the companion leading to the 
room set apart for children, and further on are the 
doors leading into the mainsaloon. The different views 
we have published give a good idea of this, and the 
other parts of the ship fitted up for passengers. The 
greater number of the state-rooms are situated on the 
main deck, on which are also the quarters of the 
firemen and the third-class cabins, accommodating 
six, seven, nine, or eleven passengers according to 
their position ; adjoining are the dining saloons for the 
same class. Separated by a bulkhead are a number 
of state-rooms for first-class passengers with one, two, 
and three berths ; bath-rooms are also arranged here. 
The plan of this deck, which accompanied a previous 
notice, shows in detail the distribution of the state- 
rooms and other accommodation. The arrangements 
of the lower deck are, of course, much less = 
plicated. Forward are placed several holds, = 
quarters for native firemen ; this is a very oe encie 
sure, extending across the whole width of the ship, a0 
is well fitted with lockers and berths. Aft is we 4 
space for merchandise, the boiler and stokeholds, 
surrounded by the coal bunkers, the engine-room a 





the machine-repairing shop. Still going aft the space 
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js divided between the boys’ quarters, the mail hold 
for printed matter, the cooks and petty officers’ 
quarters, linen stores, and freight holds ; these latter 
can be fitted with berths for 123 soldiers in the event 
of the Laos being required on active service by the 
Government. ‘The orlop deck is reserved, as was 
shown by the plan we published, chiefly for the 
storage of sails, cordage, chains, and general stores, 
as well as, toa certain extent, for wine cellars, cooling 
chambers, &c. : ‘ 

Fig. 11, on page 542, gives a good idea of the general 
appearance of the Laos, and Figs. 19 to 22, on the two- 
page engraving which we publish this week, illustrate 
the arrangement of the Belleville boilers. There are 
twelve of these generators, arranged in two groups. 
Eight of the boilers are made with nine sections, and 
the remaining four with eight sections, each section 
having six or seven ranges of tubes. The position 
and form of the economisers placed above the gene- 
rators, are shown in Figs. 19 and 20. The working 
steam pressure is 160 lb. per square inch. 

From the foregoing description it will be realised 
that the Laos is in all respects a vessel of the 
highest class, and worthy of the powerful company 
to which she belongs. It is almost unnecessary to 
add that she has been built under a subsidy of the 
French Government, and can be called out for service 
when required ; it is on this account that she is built 
of extra strength, and is fitted with gun platforms, so 
that when armed she would be no contemptible adver- 
sary, especially when her relatively high speed is 
taken into consideration. 





CAST-IRON TEST BARS. 


Method of Casting Test Bars for the American Foundry- 
men’s Association Testing Committee.* 
By Tuomas D. West. 

Turre is no metal whose physical qualities are so easily 
and radically affected by thickness and rate of cooling as 
cast iron. A cast 4 in. thick, and another 4 in. thick in 
steel, for example, show very little difference in tte 





~ 


structure of grain, whereas such variations of thickness 
in cast iron may cause the light body to be very dense 
and hard, while the heavier body will be open-grained 
and soft. Then, again, we can take the small thickness 
in two castings, and by cooling one more quickly than 
the other, cause one to be white, while the other will be 
oy in its body, all being poured from the same ladle of 


_ The rate of cooling is a factor as important in its effects 
in altering the structure or grain of cast iron as that of 
differences in the thickness of casting, and can be con- 
trolled in three ways: First, by having the mould of sand 
or of iron ; second, by varying the nature and dampness 
of the sand, or thickness of the iron chill forming the 
— ; third, by variations in the temperature of fluidity 
of the melted metal at the moment it is poured. 

Variations in the pouring temperatures of metal often 
greatly affect the strength of iron, but in what direction, 
Heraing tothe grades used, is yet to be clearly estab- 
trees, Some mixtures a dull iron increases the 
of ee while in others the reverse is true, on account 

the influences affecting the carbon in being combined 
or free in the iron. 
i study of the various conditions affecting the grain of 
= iron should demonstrate that any attempt to obtain 
poe tative test specimens from which correct deductions 
pad = ted, to define the physical qualities of cast 
= ould be made on a plan which permits pouring at 
—__ame temperature, and casting in a position permit- 
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ting the most uniform cooling and giving the most uni- 
form grain in the specimens. These areconditions which 
the writer, in previous papers, has shown to be essential 
in making any sets of test specimens to be used for com- 
parative purposes. 

Very contradictory, or at least unreliable, results are all 
that can be compiled from most all existing records of 
tests intended to be comparative. This is largely due to 
the intricate and delicate nature of cast iron and the 
want of practical knowledge of founding on the part of 
most experimenters. It was in recognition of the great 
need of a more correct basis for comparing physical tests 
that the American Foundrymen’s Association, at the 
suggestion of Dr. Richard Moldenke, appointed a com- 
mittee at the last annual meeting to take up the work of 
shewing what cast iron is, and what may be expected of 
it, in the production of castings, and the uses of different 
sizes of test bars. Todo this properly it is necessary to 
obtain test bars from more than one grade of iron. It is 
an error to think that one grade will establish comparative 
records that would show what cast iron is. Instead of 
there being but one grade of iron to be tested, we have 
fully eleven grades which must be gone through before 
complete records of any value can be had to represent the 
physical qualities of cast iron. When it is stated that 
there are about 200 bars in each of these grades of iron, 
‘ot ay Sw 4 in, to 4 in. square and round, 15 in. long, 
half to be made in green sand and half in dry sand moulds, 
the weight being nearly two tons for a single set, or 22 
tons in al], the magnitude of the work which the Ameri- 
can Foundrymen’s Association has in hand, as outlined 
by Dr. Moldenke, will be recognised. 

In starting this work, much time was expended in com- 
pleting plans of procedure, as the magnitude of the under- 
taking required that every step be well studied to make 
sure of giving the best that was possible to attain the 
true strength, contraction, and chilling qualities of cast 
iron, as is used to-day. After all plans were arranged, 
the work of constructing the patterns, core boxes, and 
flasks was taken in hand and furnished by Dr. Moldenke 
and myself. Designing the method for casting these bars 
and making the first set was assigned to the writer. 
Knowing the importance of casting on end and pouring 
all bars in any set (to be used for comparative purposes) 
from the same ladle of iron, and if possible, at the same 
time and temperature, the writer originated the plan 
shown herewith, which has proved most successful and 





embodies principles that may be utilized to advantage in 
other lines of founding. 

To give a general idea of the character of this work, be- 
fore proceeding to details the reader is referred to the illus- 
trations. Fig.1, page 546, is a plan view of the moulds with 
their runners and gates, before being weighted down ag 
for casting. Fig. 2 is a section behind the inlet vagy H. 
Fig. 3 is a working sketch of the inlet plate H. Fig. 4 a 
view of the cores and green sand mould as they appear in 
the pit before the last ramming around the bodies was done. 
Fig. 5 is a view of all the moulds, and their runners just 
before casting. He. 6 shows the act of pouring, before 
the inlet plate H is lifted, but by reason of the gases es- 
caping from the cinder bed under the reservoir runner A, 
the picture is not as clear as it might have been. Fig. 7, 
page 547, is a view of the core boxes; the one on the right 
shows the box together, the one on the left when it was 
taken apart. Fig. 8 is a face view of a mould board, show- 
ing the arrangements of pattern and gates; the same is to 
be said of Fig. 9. Fig. 10 shows a flask closed and on end 
ready for pitting. Fig. 11 gives two views of the tool used 
for printing tits in the moulds to measure the contraction. 
Fig. 12 is an end and side view of cores used in mouldin 
the tensile test bars. hy» 13 is an end and side view o 
the pattern used at G to form runners over all the cores 
as at W (Fig. 2). Fig. 14 shows the form and plan of 
casting to ke knowledge of the chilling qualities of 
the various grades, and which is told by breaking the 
castings through their centres on a testing machine. 
The castings, as seen, are made in a wedge form running 
from a sharp edge to 44 in. thick. This permits the one 
form and size of a casting to be used throughout all 


a a plan essential to obtain a oomparative know- 
edge of the difference in the chilling qualities of the 
various mixtures which will be tested. ese chill tests 
are made in a core as seen at D, Figs. 4 and 14. The 
faces of these cores are covered with part chill and part 
cod as seen at E’ and H’, Fig, 14. e chill E’ is 14 in. 
thick, 

A fluidity strip 4 in. thick at the base running up to a 
knife edge 14 in. long, as seen at X’, is gated in connec- 
tion with the large casting K’ as at R’, Fig. 14, so that 
they can fill up only as fast as the chill castings do, 
which prevents any sudden dash of metal from giving 
a small effect in sens the fluidity of the metal. The 
length of these strips wi Pex a fair idea of the difference 
which may exist in the fluidity of the different shops’ 
metal, or if any dull iron was used at the moment a set 
of bars is poured. These fluidity strips will also serve to 
assist in defining the chilling ——— of iron in combi- 
nation with the large coating ‘, as it is to be remembered 
that the hotter or more fluid metal is poured, the deeper 
it will chill, another evil or irregularity due to non-uni- 
formity in pouring temperatures, which the writer has 
proved by previous experiments. 

Fig. 15, annexed, affords a view of the first cast of test 
bars and chill tests, as they were taken from their moulds 
and cleaned ready for shipment to the testing laboratory. 
Those on the left with flat gates were made in green sand, 
while those on the right with round gates were made in 
cores. Preparing for and making this first set of test 
bars involved about thirty days’ labour. 

The Westinghouse Company is kindly allowing Mr. 
McDonald to make two sets of these bars, and at 
this writing he is about ready to pour his second set. 
After this is finished, J. S. Seaman, of the Seaman, 
Sleeth Company, roll manufacturers, of Pittsburg, will re- 
ceive the flasks and rigging, and thus they will be trans- 
ferred from shop to shop until the whole 11 sets, or 
nearly 22 tons of test bars are completed. All having 
taken part in this important work will be given full 
credit in the report which the committee will present, 
giving the results of the test of all the bars, It is but 
just to remark that it requires experience in founding, 
and men of ability to successfully oversee and mould up 
such a set of test bars after the plan herein described, 
but judging from the character of the men and firms who 
have consented to do this work, all may rest assured that 
the end sought will be as nearly attained as is possible 
with our present knowledge, 

The flasks used for this work were all made of malleable 
iron so as to make them strong and light for handling, 
The cross bars were arranged in the flasks se as not to come 
over the part of the test bars which should fracture when 
tested, after the plan seen in Fig. 10, page 547, which is a 
flask taken from the mould board, Fig. 8. In mixing the 
facing sand for these moulds, half new and half old sand, 
with 1 to 20 of sea-coa], was used for board, Fig. 8. For the 
heavier patterns, seen on board, Fig. 9, the facing sand was 
mixed with 1 to 12 of sea-coal. To form the recesses of 
separation of the long and short tensile test bars, as at t 
Fig. 8, cores as at Fig. 12 were used, by placing them in the 

ttern and ramming them up with the mould. This isa 

ittle wrinkle that can often used to good advantage 
in cases where green sand bodies are thought to be too 
small to stand the drop or wash of metal. These bars 
are used to obtain the tensile strength, while the straight 
ones seen on both rds are for transverse tests. In 
ramming up the flasks, a gate and riser was set on the 
main runner at L to look as at V and E, Fig. 10, It 
will be noticed that the runner L slopes from the middle 
my to each end. The idea of this is to cause the first dush 
of metal to go direct to the smaller bars to assist in as- 
suring their running, as in chill or hard grades of metal 
there is often difficulty in running light bodies. In ram- 
ming the sand in the flasks, care was exercised to ram it 
evenly and firmly, so that no swelling or scabbing can 
take place. Much care is also taken in venting as well as 
in finishing the mould. The swab was only allowed to be 
used at the junction of the gate and pattern at I, seen in 
Figs. 8and 9, The reason for this is that if one part of 
the face of the mould is of a damper sand than another, 
it will cause an uneven texture in the grain of the iron, 
and hence every precaution was taken not to use the swab 
anywhere near that portion of the bar, which will break 
when tested. 

Some will wonder why, to get the dry sand effect, in 
making the test bars, we did not mould them in iron flasks 
and dry in an oven upon the plan generally followed for 
dry sand work. The reason this was not done and the 
plan of making them of cores adopted, was that not all 
of the shops that would be kind enough to assist in this 
work, have drying facilities for flask work. In making the 
sand mixture for the cores, it was very desirable to have 
it of a character to crush easily when the bars commence 
to contract. After some experimenting, ethe following 
mixture was adopted for making the cores : 


1 part lake, river, or bank sand. 
3 parts of fine white silicon or crushed sand. 
1 part of rosin to 25 parts of sand. 
1 part of flour to 25 parts of sand. 
_ glucose to 30 parts of sand. 
et balance with water. 


This sand mixture is one that possesses very little body 
to stand up in a green state; so much so, that in making 
the larger cores rodding is very necessary in order to 
keep the cores together. When this mixture is dry, the 
cores are exceptionally strong to handle; much more so 
than any made with a more loamy sand, having flour only 
fora bond. The effect of the above mixture when heated 
with molten iron is such that after solidification the core 





softens to such a degree as to cause soc gd no resist- 
ance to contraction taking place. Such a core mixture 
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together, and after being dried are then ready to be set 
on their ends, in the ramming pit as at W. Fig. 2. The 
patterns seen on the mould boards, Figs. 8 and 9, are also 
used for making the cores, as can be seen by a study of 
Fig. 7, which shows the core boxes when together and 
apart. 

The next operation to be noted is that of pitting the 
moulds and cores. By referring to Figs. 1 and 2, a pit 
18 ft. long by 8 ft. wide by 2 ft. 8 in. deep, is seen to 
necessary for this work. After the flasks and cores are 
set on level beds, asat Fig. 2, sand is filled in and 
rammed around the mould and cores until the levels of K 
and W are reached, when a double row of vents are made 
down each side of the cores and flasks. This completed, 
a bed of fine cinders, as seen, is laid in between the cores 
and mould, and also brought out to come in under the pour- 
ing basin A. These cinders are covered with straw or 
hay and the whole covered with sand. This done, the 
cores to form the gate connection G and riser E, as at 
Fig. 1, are placed in position. This brings the work up 
to a point as shown by Fig. 4. To keep dirt from drop- 
ping into the moulds through the gate holes seen in the 
cores W, while sand is rammed between them, boards, 
not shown, cover the holes, and being weighed down re- 
main stationary. 

When the pit is rammed up to a level of the flasks and 
cores, the boards covering the cores are then removed, 
after which long runner patterns of the form seen in 
Fig. 13, are then placed over all the cores to form runners 
to connect with the main basin A as seen over W, Fig. 2. 
This done, plates are set on edge as at M, S, and X, after 
which the inlet plate H is set up against the plates S. 
and plates as at B set against its ends, after the manner 
shown. This compléted, a board 12 in. deep by 15 ft. 
long is braced 11 in. away from the face of H, and the 
whole bed is then rammed up and finished to appear as 
seen in Fig. 5. This cut also shows men in position to 
test lifting the inlet plate H by means of levers Y, rs J 
on the plate M, to come under bea N. Stops, as at P, 
prevent the inlet plate being lifted to any greater height 
than 2} in., which insures only clean metal so to the 
moulds, as when the basin A is filled by the e U, as 
seen in Fig. 6, all dirt must be confined and remain upon 
the surface of the metal in basin A. To form the basin 
A and its adjoining runners, separated by the inlet plate 
H, special care is exercised to prevent the sand forming 
a division between the runners at the points R, Fig. 1., 
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trom being lifted or disturbed in any manner to create 
dirt, when the inlet plate H is raised to let the metal 
flow to the moulds. This is done by hoistingout the in- 
let plate H entirely clear of the moulds before the runner 
patterns are drawn and reaps | or trimming the sand 
at the rear of the inlet plate to form a clearance at the 
face of the runners R, asshown. By thus trimming the 
sand, the only back support left for the lifting B ge en 
is that afforded by the ends of the plates S and B, which 
is all-sufficient, and works as nicely as could be desired. 
After the divisions at R between the runners have their 
ends trimmed off for clearance, the runner patterns are 
all drawn and any dust lying upon the surface of the 
cores, which form the bottom of the runners, is then 
cleaned up with a small camel’s hair brush, occasionally 
moistened in oil, to cause the dirt to stick to it. his 
work completed, the inlet plate H is lowered to place arid 
care taken to know that it has a solid bearing along the 
whole length and width of its bottom surface, which is 
3 in. wide. : 

‘Two risers are carried from the two outside flasks, as 
at E, and left uncovered when casting, so that when the 
moulds are filled all surplus metal remaining in the basin 
and runners can flow out readily to pig pits having a 
lower level than the pouring basin and runners as seen 
at C, Figs. 5 and 6, thus leaving the moulds disconnected 
to be removed singly from their casting pit, dfter_the 
gate connections between flasks at G are broken. This 
can be done while the connecting gates are hot or cold, as 
best suits the pleasure of the moulder. é 

The purpose of the plan herein illustrated is to pre- 
sent ways + which any large number of test bars to be 
used for comparative purposes may be poured from one 
ladle and at the same time. The basin A being, asshown, 
1 ft. wide and deep, gives a body of fluid iron weigh- 
ing about three tons, uniform in temperature. And when 
it is said that from the moment the inlet plate H was 
lifted to the time the 200 test bars weighing exactly 
3780 lb. were all poured, scarcely 20 seconds passed and 
no bars were lost, all will realise the success achieved. 

Never in the history of founding has a comparative set 
of test bars been cast, so well calculated to give the en- 
gineer and machine builder a correct basis for comput- 
ing the strength, contraction, and chill of cast iron in its 
rough and planed states. The writer trusts that Dr. 
Moldenke will be permitted to complete the t work 
he has undertaken in testing the many sets of bars which 
are to go to him from liberal members of the American 
Foundrymen’s Association, and feels sure that the engi- 
neering and foundry world will await with great interest 
a report from the committee of the results which are 
now being obtained, 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was less active 
last Thursday forenoon, yet some 25,000 tons of pig iron 
changed hands. London wasagain a buyer. At the close 
Scotch was back 1d. per ton, and Cleveland 3d. per ton. 
There was less doing in the afternoon, and prices were 
steady. The settlement prices were: Scotch iron, 
55s. 104d. per ton; Cleveland, 49s.; Cumberland and 
Middlesbrough hematite iron, respectively, 59s. 3d. and 
60s. 3d. per ton. At the forenoon meeting on Friday 
business was quiet, but the tone was very firm. About 2000 
tons were dealt in. Scotch was firm round 56s. per ton, 
and closed 4d. higher buyers. At the afternoon market a 
large business was done, and prices went very strong, 
Scotch iron changing hands at 56s. 10d. per ton cash. 
Cleveland made 8d. and hematite iron the same amount. 
At the close Scotch iron was quoted at 56s. 9d., and the 
other sorts at 49s. 9d., 593. 104d., and 60s. 6d. per ton. 
The warrant market on Monday forenoon was active 
and strong. The trade accounts from New York were 
regarded as favourable to a higher range of prices, and 
some large buying was engaged in. Some 50,000 tons 
of iron changed hands. Opening at 57s. 6d. per 
ton Scotch rose to 58s. 3d. cash per ton, representing a 
gain from Friday of 1s. 6d. per ton. Cleveland made 
is. 14d. and hematite iron 1s. 2d. per ton. In the after- 
noon the market continued excited, and prices were ver 
strong, especially for Scotch iron, which closed 2s. id. 
ver ton on the day. There was less doing than in the 
orenoon, but for the day it was estimated that over 
100,000 tons of all kinds changed hands, and it was under- 
stood that London operators during the past fortnight had 
lifted 150,000 tons, so that the market had been caught. 
Scotch iron touched the highest point since 1891. The 
settlement prices were 58s. 104d., 51s. 14d., 61s. 3d., and 
Gis. 14d. per ton. The pig-iron market was again ani- 
mated on Tuesday forenoon, and it was calculated that 
50,000 tons were again dealt in, chiefly Scotch, which 
was covered freely by the ‘* shorts.” At the close Scotch 
iron was up 6d. per ton, Cleveland 1d., and hematite iron 
was 3d. per ton down. In the afternoon other 30,000 or 
40,000 tons were dealt in, and prices were easier, Scotch 
closing 3d. per ton down from the forenoon, and Cleve- 
land 7d. per ton. Hematite iron fell other 4d. per ton. 
The settlement prices were 593. 14d. 50s. 74d., 
603. 74d., and 61s. per ton. The forenoon market to- 
day was irregular. Both Scotch and Cleveland were 
firm, but hematite iron was weak. One house sold 10,000 
tons of Scotch iron, and the price fell to 583. 11d., and 
closed at 59s. 24d. buyers. The afternoon market was 
rather excited, but finally closed a little dull for Scotch, 
and very firm for Cleveland, which is said to be the next 
little deal to be taken in hand by the London people, 
Scotch was rushed to 59s. 63d. per ton, but we: at 
593. 3d. There was a good business done. The settlement 
were: 59s. 3d., 51s. 44d., 60s. 9d., and 61s. per ton. 

he following are the quotations for No. 1 makers’ 


Summerlee, 67s, 6d.; Coltness, 683. 6d.—the foregoing 
all shipped at Glasgow; Glengarnock ig ao at Ar- 
drossan), 63s. 6d.; Shotts (shipped at Leith), 65s. ; 
Carron (shipped at Grangemouth), 64s. per ton. The 
shipments from all Scotch ports during the week ending 
last Saturday were as follow: To Canada, 149 tons; to 
Italy, 625 tons; to Germany, 955 tons; to Russia, 400 
tons ; to China and Japan, 660 tons; smaller quantities 
to other countries, and 3838 tons coastwise. ‘Lhe total 
shipments for the corresponding week of last year were 
5180 tons. Many of the operators have had their cal- 
culations quite upset by the sudden advances recently 
made in prices. So far, the advances in price have not 
brought about much buying from consumers, but the 
deliveries have been large, and makers are very firm in 
their prices. The number of blast-furnaces in actual 
operation is 83, being three more than in the correspond- 
ing week of last year. Six are making basic iron, 35 are 
making ordinary iron, and 42 are making hematite iron. 


Finished Iron and Steel.—The business doing in finished 
iron is still brisk and prices are well maintained. The 
steel trade is distinctly quiet, practically no fresh busi- 
ness having been done in shipbuilding material for the 
last couple of months, and in spite of the less severe com- 

tition from America a number of our home rail mills 

ave not by any means over-loaded order books, and for 
foreign business are still inclined to ‘‘cut prices.” Prices 
keep very firm, and deliveries are still behind. 


Sulphate of Ammonia.—This commodity is strong at 
11/, per ton for buyers for prompt delivery. 


Glasgow Copper Market.—At the forenoon meeting of 
the copper market last Thursday no business was done, 
but the price was marked up 2s. 6d. per ton ; and at the 
afternoon market copper rose other 12s. 6d. per ton. 
There was nothing done in copper on Friday forenoon, 
but the price was reduced 2s. 6d. per ton. The metal 
was easier at the afternoon market. No transactions 
were reported in the market on Monday forenoon, but 
the price rose 22s. 6d. per ton in response to the further 
advance advised from New York. The market was still 
idle in the afternoon, and prices were practically unal- 
tered. No business was done in copper yesterday fore- 
naon, but the price was put up 5s. per ton. In the after- 
noon the market was idle and unchanged. Copper was 
firm in the forenoon to-day, and was marked 2s. 6d. per 
ton up at 77/. 12s. 6d. cash ; and in the afternoon it was 
quiet at 77/. per ton. 

Admiralty Order for a Paisley Firm. —It is stated that 
Messrs. Bow and Maclachlan, engineers and shipbuilders, 
Paisley, have just secured an order for three twin-screw 
steamers, to be employed in the Torpedo Flotilla Fleet of 
the British Government. Thesteamers, which are to be 
built of the most approved type and of the highest class, 
are about 140 ft. long, and will be supplied by the firm 
with engines to drive them at a speed of 18 knots. 
It may be mentioned that a short time ago Messrs. Bow 
and Maclachlan launched a smart little steamer of 500 
tons for the Admiralty, which is now being fitted up 
for service, and will be ready for her trial trip shortly. 


Other Shipbuilding Contracts.—Messrs. David J. Dun- 
lop and Co., Inch Works, Port-Glasgow, have received 
an order to build and engine two large steamers for the 
Woerman Line, of Hamburg. — It was rumoured on 
’Change yesterday that the couple of new powerful 
cruisers which the Admiralty are giving out are to go to 
Govan—the Fairfield and the London and Glasgow Com- 
panies. 

Institution of Engineers and Shipbuilders.—The annual 
age meeting of this Institution was held last night, 
r. George Russell, President, in the chair. ‘I'wo 
scrutineers and two auditors were appointed. With re- 
ference to the awards on account of papers read in 
session 1897-8, the President announced that the council 
had thought that premiums of books would meet the 
case on this occasion ; and accordingly the meeting pro- 
ceeded to vote in favour of Mr. Murray, of L. Sterne 
and Co.; Dr. E. J. Mills, F.R.S.; Mr. F. J. Rowan, 
and Mr. Gretchin. Thereafter for the next two sessions 
Mr. Robert Caird, Greenock, was elected president, and 
Professor Barr, M. Inst. C.E., vice-president; and the 
scrutineers reported that the voting papers sent in to the 
secretary were in favour of Mr. A. g iggart, Mr. Wil- 
liam Beardmore, Mr. H. A. Mavor, Mr. Kennedy (Kil- 
marnock), and Mr. R. T, Moore, civil and mining engi- 
neer. The session was finished up by discussions on Mr. 
Matthey’s paper on ‘‘ The Mechanics of the Centrifugal 


No. 3 Graving Dock,” 
on Professor Barr’s 
Structures and Machines.” 
sustained. 

The West of Scotland Iron and Steel Institute.—The 
annual meeting of this Institute was held on Friday 
night—Mr. F. W. Paul, retiring president, in the chair. 
This was Mr. Paul’s last appearance, even as a member, 
he having entered upon his duties as manager of the 
Skelton Iron and Steel Works. The business included 
the election of Mr. Garrett, of the Waverley Iron and 
Steel Works, as president of the Institute, and the pre- 
sentation of she treasurer’s financial statement. 


by Mr. George H. Baxter: and 
per on ‘‘Comparisons of Similar 
The discussions were well 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Death of Mr. J. H. Burrows.—The death occurred 
very suddenly on eomgg, Su Mr. John Henry Burrows, 
at the age of fifty-four. © was apprenticed to the edge- 
tool trade, and then he joined his father and brother in 
the management of the South Yorkshire Iron Works at 


Machine ;” “The Machinery of the Clyde Trustees’ d 


The Apprenticeship Question at Sheffield.—In some of 
the older industries at Sheffield there is much scarcity of 
labour, and manufacturers are quite unable to comply as 
promptly as desired with the demands of customers, The 
master silversmiths have formed themselves into an asso. 
ciation, and for some time have been in correspondence 
with the leaders of the men in the various branches on 
the apprenticeship and other questions. The working 
silversmiths have considerably modified their attitude 
as to the taking of apprentices, both as to the number to 
be allowed, and the restriction that they shall be the sons 
of men already in the trade. The Britannia metal smiths 
persist in prohibiting the taking of any apprentices 
for a given number of years, and the masters have deter- 
mined to act in defiance of them. There is also a scarcity 
of men in certain branches of the edge-tool trade. The 
work is heavy, and boys are not disposed to take it up. 
There are several firms in the city who have endeavoured 
to overcome the difficulty by putting down steam hammers, 
but they have not been an entire success. What is 
needed is a class of trained men to manipulate the 
hammers, and at present they are not obtainable. 


Iron and Steel.—There is still an enormous demand for 
pig iron, and prices are steadily stiffening. It is stated 
that every available furnace is in blast, and subject to 
supplies of coke every possible ton of material is being 
turned out. There is, however, a great scarcity of iron, 
and the situation has been further aggravated by the fact 
that during the last week or so considerable purchases of 
Scotch iron have been made for shipment to America. 
The local works producing armour-plates, heavy forg- 
ings, and similar material are working night and day, 
and this state of affairs is expec to continue for 
a long time to come. The work on hand is for the 
ships in course of construction, both in the Government 
and private dockyards, and every effort is being made to 
facilitate deliveries as promptly as possible. There is a 
fairly good demand for railway material, although in some 
departments makers say they could do more than they 
have on hand now. There has been during the last two 
or three weeks a decline in orders from abroad, and there 
is not so much foreign work on hand as at this time last 
year. The increasing cust of iron has resulted in a move 
on the part of the manufacturers of Bessemer and Siemen 
steels, and they have put up their prices 10s. per ton, 
with an intimation that further advances may be neces. 
sary as old contracts for iron are worked off. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a fairly 
large attendance on ’Change here and the market was in 
rather an excited state in consequence of movements in 
warrants. Genuine traders, as a rule, looked on at the 
struggle between the “‘ bulls” and the “bears” and pre- 
ferred to hold aloof until matters settled a little. The con- 
sequence was that the amount of business actually trans- 
acted was not large. Quotations, however, were strong. 
At one part of the day 51s. was paid for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig, and that price 
was generally quoted, but by the close there were sellers 
ready to accept 50s. 9d. The other qualities were scarce, 
and it was difficult to fix quotations. No. 1 was about 
52s. 6d. ; No. 4 foundry, 50s. ; grey forge, 493. Mottled 
and white were practically unobtainable. Middlesbrough 
warrants touched 51s. 2d., but by the close of the market 
they fell to 50s. 7d. cash buyers. East coast hematite pig 
was in good request, and makers were in no great hurry 
to sell. About 62s. was the — for early delivery of 
Nos. 1, 2, and 3, and some firms asked more. On the 
other hand, there were buyers who —_— that they 
could do business at 61s. 6d. Middlesbrough hema- 
tite warrants after reaching 61s., closed 60s. 103d. cash 
buyers. Spanish ore was rather quiet. Rubio was put 
at 15s. 3d. ex-ship Tees, and it was said that odd lots 
might be bought at a trifle less. Freights Bilbao- 
Middlesbrough were about 6s. To-day the market was 
again very strong, and No. 3 Cleveland pig was fully 
51s. Quotations for other qualities of makers’ iron were 
unaltered. Middlesbrough warrants opened 51s. 24d., 
and advanced by the close to 51s. 44d. cash buyers. 
Middlesbrough hematite warrants after hardening to 
60s. 114d., eased again to 603. 104d. cash buyers. 


Manufactured Iron and Steel.—There is nothing new 
in manufactured iron and steel. Orders for new works 
are, perhaps, not so plentiful as they were, but pro 
ucers are well off for work and quotations all round are 
maintained. 

Coal and Coke.—The general demand for fuel is large. 
Coal is strong but i r. There is not much available 
for sale at present, and quotations are te a large extent 
nominal. Prices for bunkers vary considerably. Coke 18 
exceedingly scarce owing to the extraordinary require- 
ments both for home consumption and for shipments. 
Average blast-furnace qualities have sold at 18s. and ee 
delivered here, and more is asked in some cases. Coke 
for shipment is quoted up to 25s. f.o.b. There is, in fact, 
almost a famine in coke. 


Charging Steel Furnaces.—At a meeting of the Cleve- 
land Institution of Rngineors, held at Middlesbrough on 
Monday, Mr. Henry Tomkins, of Stockton, read a Lan oe] 
on the “Charging of Steel Furnaces,” in which he poin 
out that the enormous increase in the weight of the charge 
in steel-smelting furnaces during the last nine oF = 
years had added considerably to the anxieties of _ 
works managers. Several attemps have been made. 
charge by mechanical means; but the ‘‘ Wellman — 
was the only one that had found any favour. The mac 
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Steel Works, Stockton, and had given such satisfaction 
that after a twelvemonth’s trial eight machines had been 
erected, one to each furnace. The machine was essen- 
tially composed of a hollow shaft or shoot, with an 
elevator or overhead railway for feeding the material 
directly into the shoot, through which it passed by gravity 
into the furnace. In its simplest form the shoot was 
mounted on two girders. These were fixed upon an over- 
head travelling crane arrangement, which enabled it to 
be carried along from one charging door to another as 
uired. Where an elevator was necessary, it was of 
the ordinary endlesstype. Contrary to the predictions of 
ractical steel smelters the result of charging a furnace 
in this way was that there had not been a great deal 
of damage to the furnace bottom, and, in fact, it was less 
than used to be the case. The objection that the pig 
could not be placed all round the furnace bottom had a 
proved of no consequence. As a result of the introduc- 
tion of these machines at the Moor Iron Works, there 
had been a saving of 3s. per ton on steel plates, or a 
total saving of 12,375/. per year. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—An early improvement in the steam - coal 
trade is anticipated, and a better inquiry has been ex- 

rienced during the last few days for small steam coal. 

he best steam coal has made 13s. to 13s. 3d. per ton, 
while secondary desonterens have brought 12s. to 12s. 3d. 
per ton, An average business has been passing in house 
coal; No. 3 Rhondda large has made 12s. 6d. to 13s, 
per ton. Both foundry and furnace coke have been in 
good demand, the former having made 19s. and the latter 
16s. to 163. 6d. per ton. There has been a fair demand 
for iron ore ; the best rubio has been quoted at 14s. 3d. to 
14s. 6d. per ton. 


The ‘“‘ Drake.”—The first keel-plate of the first-class 
armoured cruiser Drake was formally laid in position at 
Pembroke Dockyard on Monday. The Drake is one of 
aclass of four vessels, whose dimensions will be : Length, 
600 ft. ; breadth, 71ft. Her displacement will be 14,100 
tons, and her engines will work up to 30,000 horse-power, 
giving her a maximum speed of 23 knots per hour. 


The Forest of Dean.—Some of the Dean Forest steam- 
coal owners have notified their customers of a further rise 
of 6d. per ton in the price of steam coal, and the market 
value of this product is now higher than it has been for 
many years past. There were frequent advances all 
through last spring and summer. The late strike in 
South Wales caused the improvement in the Forest coal 
trade, but the re-start does not appear to have at all 
adversely affected the healthy condition of affairs. The 
house-coal trade is equally good. 


Rhondda and Swansea Bay Railway.—The Swansea 
Harbour Trust has decided to purchase the signal cabins 
and apparatus of the Rhondda and Swansea Bay Railway 
temporary lines from Danygraig to Swansea stock station, 
now that the company is removing to a new line. 


The Dowlais Works.—The Dowlais Iron and Steel 
Works, Cardiff, have been unusually brisk of late. Last 
week 400 tons of steel were turned out, some large orders 
— in course of execution for Pembroke, Portsmouth, 

c. 


Tramways for Swansea Valley.—The directors of the 
British Electric Traction Company intend applying for 
powers to extend that company’s electric tramways from 
the Morriston terminus through Woodfield-street and 
across Morriston to Clydach and Pontardawe, and very 
—y through the Swansea Valley. Different local 

ies are giving their support to the scheme. 


_ The ‘‘ Minx.”—In consequence of the defective condi- 
tion of the tank vessel Minx, the Lords of the Admiralty 
have decided not to re-boiler her ; and as she is absolutely 
useless with her present boilers, she is to be sold out of 
the service, She was built at Blackwall in 1846. 


Lynton and Barnstaple Railway.—The directors of the 
Lynton and Barnstaple Railway Company have appointed 
.Mr. C. E. Drewett to succeed Mr. Chanter as general 
manager of the line. Although only 20 miles in length, 
the railway is proving of considerable local importance. 
The new general manager comes from the London and 
South-Western Railway. 


Briton Ferry.—The tinplate trade appears to be im” 
proving, the various local works being in full operation. 





Tue InstrruTIon or MEcHANICAL ENGINEERS. — The 
annual dinner of the Mechanical Engineers was held at 
the Hotel Cecil on Wednesday evening last. Sir W. H. 
White, Director of Naval Construction, presided, and 
Mr. Goschen and Lord Charles Beresford were included 
amongst the guests. In reply to the toast of the ‘‘ Army 
and Navy and Reserve Forces,” Mr. Goschen paid a 
warm tribute to the assistance the Navy obtained 
rom mechanical engineers, stating that he looked to 
them for still further improvements. rd Charles 
ed, .in proposing the toast of the Institution 
of Mechanical Engineers, said that the mechanical en- 
gineers in the Navy appeared to have, if not a griev- 
Pe yet, certainly, a source of dissatisfaction. 
a he gave no opinion about it; but he thought 
+r the matter ought to be threshed out by the Admiralty. 
at ~ sneincers had no just grounds for the complaints, 
runt fact be demonstrated ; while if they did suffer an in- 
i ce it ought to be remedied. He had inquired of 

hem and learned that they wanted rank, the power of 
aed minor punishments, and more pay. A depart- 

ental committee could surely ascertain whether it 


pele gu and just that such demands should be 





MISCELLANEA. 


Tue Liverpool Self-Propelled Traffic Association (the 
local centre of the Automobile Club) will on May 1 issue 
forms of entry for the heavy vehicle trials which are to 
take place at the end of July. These may be obtained 
from the honorary secretary, Mr. E. Shrapnell Smith, at 
the Royal Institution, Liverpool. 


A new kind of tap is now being introduced by the 
Pratt and Whitney Company, of Hartford, Connecticut, 
U.S.A., which is stated to be especially suitable for tap- 

ing holes in steel. The peculiarity of the tap lies in the 
act that each alternate tooth on the different cutting 
lands is omitted, the remaining teeth on one land being 
opposite the spaces in the next. 


A new scheme of sewerage has just been completed at 
Portishead, from the designs of Mr. T. J. Moss Flower, 
of 28, Victoria-street, Westminster, and the Scottish 
Buildings, Bristol. The sewage is discharged into the 
sea direct without treatment, the outlet being situated at a 
point where the currents will, itis stated, carry the effluent 
well away from the shore at all states of the tide. Shone’s 
ejectors have been adopted for pumping the sewage from 
the low levels, 


It is stated that a decision has been reached in the 
matter of the Pacific cable scheme, and that Her Majesty’s 
Government have decided to contribute, in the form of a 
yearly subsidy, the full amount which they have been re- 
commended under the report of the Pacific Cable Com- 
mittee of 1896 to guarantee the construction of an all- 
British cable — from Vancouver by Fanning Island 
and Fiji to Norfolk Island, whence it*will branch to 
Queensland and New Zealand. 


The council of the Institution of Civil Engineers have 
made the following awards for gio read and discussed 
before the Institution during the past session: a George 
Stephenson medal and premium to Mr. R. A. Hadfield ; a 
Telford medal and premium to Mr. J. T. Milton ; Watt 
medalsand ——— Sir Albert J. Durston, K.C.B., and 
Mr. H. J. Oram ; a Crampton prize to Mr. Francis Fox ; 
a Manby premium to Sir William Roberts-Austen, K.C.B.; 
Telford premiums to Messrs. J. M. Dodson, W. G. Kir- 
kaldy, and A. P. Head. The presentation of these awards, 
together with those for ~—— which have not been sub- 
ject to discussion and will be announced later, will take 
place at the inaugural meeting of next session. 


Ata meeting of the Civil and Mechanical Engineers’ 
et held on April 20, a paper on ‘‘The Design of 
Wheels and Pulleys” was by Mr. Archibald Sharp, 
B.Sc., Wh. Sc., A.M.I.C.E. The author dealt, in turn, 
with several patterns of wheel, including those used for bi- 
cycles, for pulleys, and for flywheels. Wood was stated to 
be an excellent material for the rims of many wheels, being 
light in proportion to its strength. A design of a pulley 
of this type was shown, which, though 24 in. in diameter 
by 54 in. wide, weighed only 16 lb. A number of these 
have, it is stated, been running satisfactorily for over 
a year. For flywheels the author recommended a type 
in which the arms are replaced by numerous steel rods 
arranged as tangent spokes, a type brought forward and 
patented by the lecturer some years back. 


Mr. John Glover has just been unanimously elected 
chairman of the committee of Lloyd’s Register of Ship- 

ing. His predecessor in that important office was the 
a Mr. W. H. Tindall, who had filled the position for 
about eighteen years. Mr. Glover’s accession comes after 
about twenty-six years’ service as a member of the com- 
mittee. That body consists of fifty-eight representatives 
of the shipowners, underwriters, and merchants of the 
United Kingdom. Mr. Glover is a shipowner, and the 
unanimity of his call to the presidency of a body which 
combines such varied interests is itself a sufficiently 
flattering testimony to his standing in the shipping 
world. He has for many years past taken an influential 
part in the discussion and settlement of the controversial 
matters which have arisen in connection with the mari- 
time industry. Among other public duties which Mr. 
Glover has discharged may be mentioned his service on 
the Royal Commission of Tonnage, the Light Dues Com- 
mittee, and the recent Load Line Committee. 


An interesting test of a floor of wooden joists filled in 
with concrete was recently made by the executive of the 
British Fire Prevention Committee. The idea was to 
record the effect on such a floor of a smouldering fire of 
30 minutes’ duration at a temperature not exceeding 
800 deg. Fahr., followed by a fierce fire lasting one hour, 

dually increasing to a temperature of 2500 deg. Fahr. 
his was followed by the sudden application of a stream 
of cold water for four minutes. The floor tested had a 
superficial area of 100 square feet, and was divided into 
three equal sections, in each of which a different concrete 
was used. The floor was not loaded during the test. 
The test showed that under the conditions named the 
joists caught fire and that certain portions of the soffit 
of the concrete filling were disintegrated ; particularly on 
the application of water. The floor stood, however, during 
the test, though it — seriously weakened and de- 
flected at the end. It collapsed five hours later. The 
floor boards were charred on the under side and at the 
joints, but did not catch fire. The concrete made with 
coke breeze proved to resist the fire better than that made 
with ballast or a mixture of ballast and breeze. 


The question whether very tall — can be effi- 
ciently protected against fire is one which is just now 
evoking a good deal of interest, in view of the recent 
serious conflagration at the Hyde Park Mansions. One 
of the chief reasons for any doubt on this point arises 
from the fact that during the daytime the water pres- 
sure falls off to such an extent, owing to the t de- 
mands made upon the supply for general use, that there 











is not generally sufficient pressure to throw a jet over the 
roof, or to be powerful enough to quench a fire of any size 
on one of the upper floors. It must be remembered that 
many fires occur in the daytime, as, for instance, the one 
at the Hotel Windsor in New York, and more recently 
the one mentioned above. Some means must, therefore, 
be adopted to increase the pressure of the supply avail- 
able for es purposes, and several courses 
areopen. In buildings where access can be obtained to 
one of the high-pressure mains of the Hydraulic Com- 
pany’s supply, hydrants in connection with this can 
taken to all the floors, and outlets with hose always 
attached, fitted. A plentiful supply is thus always to 
depended upon for fire purposes. In many establish- 
ments, however, such an arrangement is not available, 
and to meet such cases, Messrs. Merryweather and Sons 
have designed a very efficient and inexpensive piece of 
apparatus, which is called a ‘‘ Pressure Augmentor.” 
This is fixed on any convenient wall on an upper floor, 
and is worked either by manual power or electrically, a 
low-pressure supply being raised by its means to one of 

reat force and fire-extinguishing power. The immense 

lock of residential flats known as Queen’s Mansions, near 
St. James’s Park, the Constitutional Club, St. George’s 
Club, and many other public and private buildings have 
been fitted with these augmentors. 





Tare Late Mr. Jonn Hunter.—We regret to have to 
announce the death of Mr. John Hunter, senior partner 
of the well-known firm of Hunter and English, Bow, 
which took place on Friday, April 21 last. The funeral 
took place on Wednesday, the interment being at High- 
gate Cemetery. 





THe Mepway.—The St. Andrew, dredger, having 
undergone a thorough overhaul and repair at Chatham, 
is now ready to resume her summer dredging in the 
channel of the Medway. Notwithstanding that the 
Lords of the Admiralty have spent during the past seven 
years some 75,0002. in dredging the Medway, a further 
15,0002. has been voted for a similar purpose this year, so 
that the largest vessels in the Navy may be able to get to 
Chathain dockyard without fear of grounding. The St. 
Andrew is capable of lifting 400 tons of refuse per week ; 
but as some 500,000 tons laos to be removed, another 
dredger is to be employed to assist in the work. The 
refuse is taken out beyond the Nore. 

LeicestrER.—On Tuesday, Mr. G. W. Willcocks, C.E , 
held an inquiry at Leicester, on behalf of the Local 
Government Board, into an application made by the 
Town Council, for authority to borrow 36,8001. for street 
improvement purposes, and 1250/. for works of surface 
water drainage. It was stated that the larger sum was 
required for the purchase of property, which had been 
acquired under the Public Health Act, upon the valuation 
of Sir J. Rolleston, for widening High-street and St. 
Nicholas-street, while the smaller amount was required for 
the improvement of the drainage of a district in the High- 
fields, which was liable to flooding after a heavy rainfall. 

Tue InsTITUTION or CiviL ENcInEERS.—At the annual 
general meeting of the Institution of Civil Engineers, 
held on Tuesday, the 25th inst., Mr. W. H. Preece, C.B., 
President, in the chair, the result of the ballot for the 
election of officers was declared as follows: President, 
Sir Douglas Fox ; Vice-presidents. Mr James Mansergh, 
Sir William White, K.C.B., Mr. Charles Hawksley and 
Mr. John Clarke Hawkshaw, M.A. ; other Members of 
Council, Mr. James Barton, Dundalk ; Mr. Horace Bell, 
Sir Alexander Binnie, Dr. Henry Taylor Bovey, M.A., 
Canada; Mr. T. Forster Brown, Cardiff; Mr. W. R. 
Galbraith, Mr. George Graham, Glasgow; Mr. G. H. 
Hill, Mr. J. C. Inglis, Mr. Alexander Izat, C.LE, 
India; Dr. Alex. B. W. Kennedy, F.R.S., Sir James 
Kitson, Bart., M.P., Leeds; Mr. Anthony George 
Lyster, Liverpool; Mr. John Allen McDonald, Derby ; 
Mr. E. Pritchard Martin, Dowlais; Mr. William 
Matthews, Sir Guildford Molesworth, K.C.I.E.; Sir 
Andrew Noble, K.C.B., Newcastle; Mr. Alexander 
Siemens, Mr. Thomas Stewart, Cape Colony ; Mr. John 
I. Thornycroft, F.R.S., Mr. William Thwaites, M.A., 
Victoria ; Mr. F. W. Webb, Crewe; and Sir E. Leader 
Williams, Altrincham. 

Prrsonat.—Mr. Arthur Koppel asks us to state that 
he has removed his offices to Peninsular House, Monu- 
ment-street, London, E.C.—We learn that the business 
formerly carried on by the Hull Cart and Wagon Works 
Company, Limited, in the manufacture of small oil mills, 
amongst other specialities, has now been entirely given 
uP, and that all the plans, models, &c., have been pur- 
chased by Messrs. Rose, Downs, and Thomson, Limited, 
of Hull, and 12, Mark-lane, London.—We learn that the 
business of Messrs. Vaughan and Son, of the Royal Iron 
Works, West Gorton, Manchester, has been converted 
into a limited liability company. No shares are being 
offered to the public, the whole issue being taken up by 
the former partners and the executors of the late Mr. 
Henry Vaughan.—Another conversion just announced 
is that of the business of Messrs. Vospter and Co., of the 
Portsmouth Engineering Works, Portsmouth. Family 
arrangements form the reason of the alteration, and 
Mr. H. Vospter has been elected managing director.—The 
undertaking of the Mount Vernon Iron and Steel Com- 

ny, Shettlestone, Glasgow, has also been turned into a 
imited liability company, the style of the firm remaining as 
before, with the addition of ‘limited ” to the title.—Mr. 
G. Udny Yule, Assistant Professor of Applied Mechanics 
to Professor Karl Pearson, of University College, 
London, has been appointed Assistant to the Superin- 
tendent, Sir Philip Magnus, in the Examinations 
Department of the City and Guilds of London Institute. 
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following is a list of papers that are expected to be read and dis- 
cussed: 1. “‘ On the Diffusion of Iron,” by Professor J. O. Arnold 
and Mr. A. McWilliam, Sheffield. 2. ‘‘On the Gellivare Iron Ore 
Mines,” by Mr. H. Bauerman, F.G.S., London. 3. ‘“‘On the Use 
of Blast-Furnace and Coke-Oven Gases,” by Mr. E. Disdier, 
Bilbao. 4. ‘On the Wellman Tilting Furnace,” by Mr. A. P. 
Head, London. 5. ‘‘On the Solution Theory of Iron and Steel,” 
by the Baron H. Jiiptner von Jonstorff, Donawitz, Austria. 
6. “On Exploring for Iron Ore with the Magnetic Needle,” by 
Professor H. Louis, M.A., Assoc. R.S.M., Newcastle-on-Tyne. 
7. **On Theories and Facts Relating to Cast Iron and Steel,” by 
Mr. Bertrand 8. Summers, Chicago, Illinois. 8. “On the Manu- 
facture of Steel Direct from the Ore in the Blast-Furnace,” by 
Mr. D. Tschernoff, St. Petersburg. 9. ‘‘On the Use of Hot Blast 
in the Bessemer Process,” by Professor J. Wiborgh, Stockholm. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
Wednesday, May 3, in the Lecture Hall of the Literary and Philo- 
sophical Society, Westgate-road, Newcastle-upon-Tyne, at 7.30p.in. 
Discussion on Mr. E. C. Chaston’s paper on ‘‘ The Manufacture of 
Shafting for Screw Steamers,” and Mr, F. Caws’ paper on ‘‘ The 
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sumed. Paper on “Shop and General Establishment Charges in 
Engineering Works and their Relation to Costs and Estimates,” 
by Mr. W. E. Cowens, will be read and discussed. 
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NAVAL ENGINEER OFFICERS. 


Tue remarks of Lord Charles Beresford at the 
dinner of the Institute of Mechanical Engineers 
last Wednesday can scarcely fail to bring the 
question of the status of Naval Engineer officers 
to ahead. As reported in another column, Lord 
Charles guarded himself against pronouncing any 
opinion on the matters concerning which the Naval 
Engineers feel themselves unjustly used, but he 
pleaded strongly for a committee, and for the findings 
of that committee to be acted upon. His own view 
on the matter could be easily discerned, although 
he did not put them into exact words, and as he 
had a large number of the Board of Admiralty 
among his audience, it is to be hoped that his 
words will not fall unheeded. Fortunately the 
public is growing interested in this question, 
as it is in all matters which concern the effi- 
ciency of the Navy. A number of letters from 
various sources have been published in the 
Morning Post, one correspondent under the name 
of ‘*Reform,” advocating, in a series of letters, 
the cause of the naval engineer, certainly 
with much vigour and not without talent. Al- 
though we have the same end in view as 
‘¢ Reform,” we feel bound to protest against the 
tone he takes in regard to executive officers, a class 
he attacks with an acrimony that is not warranted 
by their behaviour as a class. There are, no 
doubt, some executive officers who regard the en- 
gineering branch as their social] inferiors, but these 





are mostly to be found among the older members 
of the service or among the young and foolish. 
For the older members there is some excuse, as in 
former days the engineering branch was recruited 
from the ranks of a class not so exalted in the social 
scale (we make no reference to more sterling quali- 
fications) as that from which the executive officers 
were taken. For the younger men. there is less 
excuse for an attitude of intolerance—none, in fact, 
but on the score of bumptiousness of youth ; but 
a lad must have snob very ingrained if a short 
period of naval experience does not teach him to 
respect the engineering branch of the Navy, and 
recognise its officers as gentlemen—a term that, 
among gentlemen, covers all considerations needed 
for social purposes. 

Our correspondent, ‘‘ Far East,” in a letter we 
printed on the 3rd ult., takes exception to any 
reference to social position, regretting the ques- 
tion should have been raised. We agree with him 
in his regret, or rather we regret the need there is 
of raising the question. The opening up of this 
delicate subject has not, however, rested with us 
or with the naval engineers. The latter would gladly 
leave the social aspect out of account, but they have 
not been allowed to do so. They have had their 
humble origin thrown in their teeth; they have been 
told that they do not belong to a governing caste, 
that by reason of their birth, education, and social 
training, they are more fitted to obey than to com- 
mand. Now we are quite willing to admit that 
early training, home influence, and parentage, have 
an immense influence on a man’s capacity to lead, 
but the day is past when this circumstance has any 
material effect in discussing the relative positions 
of executive and engineering naval officers. There 
are, of course, exceptions to the rule as to the ad- 
vantage of birth and education. There are many 
of humble origin who, by force of character, rise 
superior to their class ; but in any case a man born 
and educated in what used to be the governing 
classes—and much of the prestige yet remains in 
spite of latter-day equality—starts with a distinct 
advantage ; most often it is the one advantage 
which leads to success. It was this we had in 
mind when we referred in a former article to the 
engineer officers coming from the same social 
stratum as the executive officer. ‘‘ Far East,” we 
rather imagine from his letter, would take excep- 
tion to this statement. Our words were: ‘‘ Engi- 
neer officers, who are as well educated, and, broadly 
speaking, now spring from the same social stratum as 
the executive oflicers—although their branch is not 
so fashionable and aristocratic—have every right to 
demand the same titles as the executive branch.” 
We are aware that the Admiralty have opened 
the door to a certain number of candidates to 
whom this statement would not apply; but we 
spoke of naval engineers as a body, and we adhere 
to our statement. So far as our experience has 
extended—and it is founded on a fairly wide field 
of observation—the engineering officers in the 
Royal Navy are the sons of poorer families than 
those who supply recruits to the executive branch, 
but they are by no means less gently bred. As 
we do not regard the possession of money as the 
chief attribute to social distinction, we say that 
the engineers spring from the same social stratum 
as executive officers, if we except the small pro- 
portion of the latter who are of aristocratic descent. 
That, however, is a matter which does not count 
for much in regard to qualifications for either 
branch of the profession. 

We are quite aware that in writing on this aspect 
of the question we are trenching on very delicate 
ground, and we can quite understand that many of 
our readers would consider it in better taste if we 
were to gloss over the matter with vague reference, 
or, in preference, leave it out altogether. We shall, 
however, make no apology for our plain speaking, 
for this is one of the occasions upon which plain 
speaking must take precedence of good taste. The 
material inducements offered by the career of a 
naval officer are so few that parents would not 
think of going to the expense of preparing their 
sons for such a profession were there not some 
thing more than money to be obtained from it. 
That something is the social prestige that attaches 
to the profession of arms. Those who have money, 
but not birth, seek a patent of gentility in the 
Queen’s uniform ; those who have birth and not 
money, desire to earn a living without sacri- 
ficing their social position; whilst there is 
that large majority who take intermediate posi- 
tions between the two extremes. Now all 
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this works out remarkably well for the two 
services and for the taxpayer, as we get our Navy 
and Army officered in a most efficient and econo- 
mical manner; but if this is to apply to the 
engineering branch of the Navy, something must 
be done in the way of social inducement to the 
engineering officer. Gentlemen will not go to the 
expense of training their sons to pass an exacting 
examination if they are to be considered no better 
than a Lascar with a bottle of oil, to quote Ad- 
miral Hoskins, or to have ridicule poured upon 
them as ‘‘ smoke admirals, or kings of grease,” to 
quote our correspondent, ‘‘ Far Kast.” 

‘‘Men are esteemed by what they do, and not 
by what they are called,” says ‘‘ Far East ;” and 
that is a very pretty aphorism which has the 
familiar ring as of a copy-book heading. Unfor- 
tunately it is often quite untrue in this imperfect 
world, otherwise we should no doubt speedily see 
the extinction of all titles and handles to names of 
any sort or quality. Engineer officers know this 
only too well. One of Her Majesty’s ships goes 
into a foreign port, and a general invitation is sent 
off by some local magnate addressed to the officers of 
the vessel. The engineer who takes advantage of 
this proffer of hospitality very soon finds that Mr. 
Smith is a very different person to Lieutenant 
Jones, although the relative rank of the two may 
be equal. This, it will be said, is a very petty 
consideration to discuss; and so it is from the 
exalted and philosophical views we take in discuss- 
ing these matters formally or in public ; supposing, 
of course, we are not directly affected. That is 
apparently the standpoint of our correspondent 
‘*Far East ;” but the question is so far material 
that comparatively few engineers accept these in- 
vitations unless under a feeling of duty. They 
object, as we once heard it put, to the chance 
of being considered out of place. ‘‘I thought 
our invitation was to the officers,” once said a 
colonial lady, ‘‘ Who is this Mister B——?” That, 
of course, indicated a want of knowledge, not 
perhaps common, though doubtless not without 
precedent. At any rate, it has its reflection 
more or less pronounced with many persons 
who know no distinction between title and rank, 
and who consider Mr. Smith, Fleet Engineer, as 
just another kind of warrant officer. When a 
naval officer goes to sea the only social distractions 
to which he can look forward for the term of the 
commission, are these functions. To the young 
engineer who has been brought up among gentle- 
folks, and who thinks the term ‘‘ officer and gentle- 
man” should be sufficient credential to entitle him 
to consideration in any society, it is a bitter humi- 
liation to be passed over because his position carries 
no title. As he grows older in the service and the 
sanguine aspirations of youth fade, he becomes 
more philosophic, and perhaps the lack of considera- 
tion does something to differentiate him from his 
more fortunate colleague of the executive branch. 
The brightness and exuberance of youth is not sue- 
ceeded by the polish and self-possession of middle 
age nor the dignity of manner of mature years, so 
that in time it would seem that there was reason for 
the social distinctions that were drawn in early 
years. If the average civilian is inclined to look 
on these things as trivial, let him imagine himself 
banished from social intercourse for three years. 
We have noticed that some executive naval officers 
are extremely sensitive, and very properly so, if 
they are not accorded their proper titles. 

Since we last wrote on this subject the Bill ‘‘ to 
reorganise and increase the efticiency of the per- 
sonnel of the Navy and the Marine Corps of the 
United States,” to quote the official title, has be- 
come an Act, the law having been passed on 
March 3 last. The change effected by this piece 
of legislation is of a somewhat radical nature and 
satisfies many of the demands made by engineer 
officers both in the British and American Navies. 
The first clause provides that the officers of the 
Engineer Corps are transferred to the line of the 
Navy, and are to be ‘“‘commissioned accordingly ;” it 
being understood that a ‘line ” officer in the United 
States Navy is the same as the executive officers of 
the Royal Navy. Engineer officers holding the 
relative rank of captain, commander, and lieute- 
nant-commander are to take rank in the line 
according to the dates at which they attained such 
relative rank. In fact, ‘‘ relative rank ”—a term 


invented to give with one hand and take back with 
the other—is abolished. How the details of this 
scheme of amalgamation of the two branches are to 
be worked out, does not appear, but there is this 


which will facilitate its working, that up to a certain 
point the line and engineer officers have been 
trained side by side. Of course, the captain of the 
ship will always be the supreme authority at sea, 
but a captain would be far more efficient as a cap- 
tain if he were an engineer also, just as a captain of 
the sailing days was more efficient from knowing 
seamanship ; an accomplishment not demanded of 
admirals and captains in the early days of the 
Navy, when the line of demarcation between sea- 
man and fighting man was as sharply drawn as in 
the present day is that between executive and 
engineer. The proposal in America is that officers 
shall receive the same training up to a certain 
point, and shall then specialise for the branch they 
are to follow. It is objected to this that the term 
of pupilage would be too protracted. As a recent 
correspondent has put the matter, ‘‘it takes five 
years to prepare an engineer to take his place on 
shipboard, and if it takes five years to instruct an 
executive officer in the elements of his profession, 
we have a term of two years of pupilage before the 
officer is fit to enter on his actual career.” There 
is, however, a fallacy in this, for the instruction in 
one branch is largely that needed in the other 
branch. In fact, the handling ofa ship, the working 
of her guns, torpedoes, &c., is all engineering, and 
engineers have charge of practically all the vessel, 
except ground tackle, guns, and rowing boats, and 
these they are better qualified to look after than 
the executive officers. There is, of course, seaman- 
ship and navigation. The latter would be but a 
trifle for an engineer to master, but seamanship is 
a matter of experience. It is, however, about as 
much a matter of experience with propelling ma- 
chinery as with anything else. When the Calliope 
was driven out of Samoa in the teeth of the hurri- 
cane that proved fatal to so many foreign ships, 
the captain asked the chief engineer if the ma- 
chinery would face the ordeal, and the answer 
being in the affirmative, a quartermaster was put 
at the wheel and the ship driven out. The danger 
from a racing screw was met by the engine-room 
staff. 

These considerations, however, apply in peace 
time, and, if our Navy were only a peace Navy, 
there would be little difficulty in solving the pro- 
blem. There is no reason why an engineering 
captain should not make as good a diplomat—and 
diplomacy seems to be one of the chief accomplish- 
ments demanded of an Admiral or captain—as an 
officer devoid of engineering knowledge, and also 
be as well able to deal with foreign complications 
supposing both to be drawn from the same class 
of society ; a most important consideration in this 
instance. 

In war, however, we need strategy and tactics ; 
strategy for the Admiral—-although the telegraph 
has largely reduced the need for that afloat—and 
tactics for the captain. Now, it may be that the 
naval officer who devotes himself especially to 
engineering, and spends most of his time below, 
has not the time and opportunity to become pro- 
ficient in the handling of a ship in battle. We are 
by no means sure that this is the case, but possibly 
it is so. The experience of the Army is against 
this assumption of incapacity, for officers of the 
Royal Engineers have proved themselves to be 
most efficient fighting men. If, however, it 
must be conceded that engines and tactics cannot 
be combined, that is no reason the executive and 
engineering branches should not work together up 
to a certain point in their career, just as gunnery 
and torpedo lieutenants do at present. The boys 
that pass out of the Britannia have an examination 
in steam. It is no more than an examination to 
judge by the small fruit it bears, but it shows that 
there is an inkling on the part of the authorities 
that it is well those who are to be in command 
should know something about what they are to 
command. Now, as we have frequently said, it 
is immaterial whether the executive officer becomes 
an engineer, or the engineer is absorbed by the 
executive branch, so long as the Navy has good 
and efficient officers, whatever their origin, and 
in these days of a machinery propelled, and a 
machinery actuated Navy in every detail, it is 
needful that executive officers should be engineers. 





THE GLASGOW EXHIBITION OF 1901. 

By the cutting of the first sod, on Saturday last, 
of the extensive Exhibition buildings, one more 
important step has been taken towards the realisa- 





tion of Glasgow’s great scheme for 1901; and on 








the occasion the citizens, while characteristically 
cautious in their prophecies, were able to con- 
gratulate themselves upon abundant auguries for a 
happy issue. In the first place, unqualified success 
of the corresponding undertaking in 1888, alike in 
the stimulus it gave to the trades and industries of 
the West of Scotland, and in its financial results, 
along with the experience derived, have impressed 
upon the management the necessary qualities to be 
kept in view. And first of these is the primary 
importance of practical and hard-working executive 
officers. An honorary and influential committee 
need not necessarily be dissociated from onerous 
duties, and in this respect Glasgow is fortunate, 
The City Corporation has always been able to attract 
within its constitution, men whose individual busi- 
ness capabilities have earned for themselves a rich 
competency, and for the city a high place as a 
centre of commerce. The universal success of all 
her municipal enterprises proves that this is the 
case, while other great municipalities suffer from 
the widening influence of Socialist tendencies. The 
same men, in their capacity as citizens, as distinct 
from the Corporation, are at the head of the Exhi- 
bition project, and are active agents in the prose- 
cution of the details; and although it must be 
invidious to mention names, reference should be 
made to the Lord Provost, Sir David Richmond, 
who cut the first sod on Saturday ; to Councillor 
Shearer, who is most appropriately Convener of 
the Bridge Committee; to Messrs. Crawford, 
Simons, and Mason, who went to the United States 
of America and other parts to insure that the 
exhibits will be in the widest sense international 
and representative in character. The confidence 
reposed in the committees and promoters, and a 
measure of the expectations of the outcome, are 
suggested by the fact that the guarantee fund now 
amounts to nearly half-a-million sterling. Again, 
the University, which, while noted for its great 
academical and scientific achievements, has ever 
been actuated by the broad commercial spirit which 
animates business in the northern cities, is lending 
a valuable support. Principal Story, in proposing 
‘* Success to the Exhibition” at Saturday’s func- 
tion, spoke of this close sympathetic association 
between the city and the University, and stated 
that all at Gilmorehill were rejoiced at the pros- 
pect of the Exhibition, which would most appro- 
priately be coincident with the celebration of the 
ninth jubilee of the University, founded in 1451. 
That, and the visit of the British Association, will 
truly make 1901 an annus mirabilis to Glasgow. 
Another element which makes for success is the 
fact that Mr. H. A. Hedley, who as general 
manager contributed so largely to the success of 
the 1888 Exhibition, occupies the same position 
now. He has all the personal characteristics for 
the encouragement of exhibitors, as well as energy 
and experience. 

The Exhibition authorities, too, have been for- 
tunate in their choice of architect. It was a com- 
petitive design which secured the appointment for 
Mr. James Miller, of Glasgow ; but apart from the 
excellence of the plans he submitted, he has had all 
the experience requisite for bringing to a success- 
ful issue, the work of construction. The area covered 
by the buildings, including the new art galleries, 
which will form a central feature, will be about 20 
acres. There will be, for exhibition purposes, two 
vast halls with moderate spans carried partly on 
columns, and at the corners of these main buildings 
will be small courts for special exhibits. The cere- 
monial entrance will be on the northern elevation 
directly opposite the palatial pile of the University 
on the other side of the Kelvin Valley. The archi- 
tectural treatment here will be most effective. The 
line of the building is to be deeply recessed to form 
a piazza behind a peristyle of a double row of 
columns, and within the piazza there are fountains 
on either side, with a central porch to the building 
proper. Immediately beyond the entrance is the 
dome, occupying the central position. It is octa- 
gonal in plan, and supported on piers. Around the 
base are the manager’s rooms, reception-rooms, and 
special exhibit courts. 

A staircase and lift lead to a higher level, on 
which is a grand promenade some 400 ft. long and 
20 ft. wide, overlooking the grounds. On the 
south side, towards the adjoining street, the en- 
trance is recessed in a flat curve, and has 4 pro- 
jecting semicircular porch. There are also impos- 
ing entrances at the east and west sides of the large 
court. The Grand Hall is a separate building, 
nearly circular in plan, placed to the north-east, 
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but it is of less consequence in this scheme than 
in the others, as Mr. Miller, instead of retaining it 
as a permanent structure, proposes to make the 
central part of the main building the permanent 
feature. This consists of the space below the dome, 
with the piazza and the entrances north and south, 
while the entrances to the east and west will be 
re-erected to form two of the sides of a square. 
Theouter surfaces of the buildings will probably be 
of fibrous-plaster panels covered with stucco, and 
coloured white or yellow; fireproof lathing and 
thicker panels wil 

structures. 

The Machinery Hall will be separated from the 
main buildings by Dumbarton-road, and will be 
constructed upon a large area of Corporation ground 
which was not utilised during the last Exhibition, 
so that it will be readily understood that the scheme 
now being carried out is much more extensive than 
that of eleven years ago. There will be a bridge 
over Dumbarton-road. The building is not pre- 
tentious in its design, the roof being in com- 
paratively small spans, so as to minimise cost ; but 
it will be of great area to accommodate a large ex- 
hibition of working machinery. The contract for 
the work was let some time ago to Messrs. W. Shaw 
and Son, Glasgow, the iron and steel work being sub- 
let to the Arrol Bridge and Roof Company, Limited, 
Glasgow. The contract price is 68,425/., which is 
about 10,000/. more than the Exhibition buildings 
cost eleven years ago. We hope from time to time 
to keep our readers informed as to progress, be- 
lieving that it is distinctly in their interests that 
the Glasgow Exhibition should be representative of 
our industries and a pronounced success. 

Meanwhile it may be well to indicate the general 
scope of the undertaking. As we have before 
stated, it is to be thoroughly international in all 
its branches. It will be divided into sections, the 
principal classes being as follow: Class I.—Raw 
Material; Agricultural and Mining. Class II.— 
Industrial Design and Manufactures. Class ITI.— 
Machinery, Motive Power, Electricity, and Labour- 
Saving Appliances in Motion. Class IV.—Loco- 
motion and Transport. Class V.—Marine Engi- 
neering and Shipbuilding. Class VI.—Lighting 
and Heating. Class VII.—Science and Scientific 
Instruments, Education and Music. Class VIII.— 
Sports and Sporting Appliances. The Women’s 
Section. Fine Art, Scottish History, and Archzeo- 
logy Section (loan collection). The Fine Art Sec- 
tion will be a very special feature of the Exhibition, 
and will include a large and extensive collection of 
sculpture and paintings illustrative of fine art of 
the nineteenth century. The River Kelvin will be 
available for the exhibition of naval shipbuilding 
and life-saving apparatus, either in motion or 
stationary. The reach of the river which can be 
utilised for this purpose has a length of 1500 ft., 
a width of 90 ft., and a depth of 6 ft. 

As to the regulations for exhibitors, one or two 
points may be noted. It is not intended to issue 
awards. The charge for space inside the building 
will be 3s. per square foot, with a minimum charge 
of 5l., such space, of course including everything 
beyond the usual passages. Space outside the 

. buildings will be allotted on special terms. ‘‘ Space 
not occupied seven days previous to the opening 
of the Exhibition will be otherwise allotted and 
payments made in respect thereof will be absolutely 
forfeited.” We hope this proviso will be carried 
into effect most rigorously. Steam and power 
from shafting is to be supplied within the 
Machinery Hall, free of charge, but, of course, 
counter shafting, pulleys, belting, cables, pipes, 
and fittings must be supplied by exhibitors them- 
selves. The Executive Council hope to get special 
railway and steamship rates. Show cases and par- 
titions are not to exceed 8 ft. above the floor, 
counters being 2 ft. 6 in. and platforms 1 ft. 
Prices may be exhibited, but bartering for sale is 
not to be allowed. Orders may be taken, but 


— must be delivered from establishments out- 








THE WORKMEN'S COMPENSATION 
ACT. 
“a PARLIAMENTARY paper was issued last week, 
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cannot be regarded as indication of anything more 
than the operation of the Act for a period of about 
three months. Further, the returns are only com- 
plete in so far as they relate to county court pro- 
ceedings. No facts or figures have been forth- 
coming which enable us to realise how many 
accidents have taken place or how many claims 
have been met. The amount of compensation may 
in some cases have been settled by agreement, or 
in the event of no agreement being arrived at, 
either (1) by an arbitrator chosen by the parties, or 
2) by a county court judge sitting as arbitrator, or 
(3) by an arbitrator appointed by the county court 
judge, before whom the case is conducted under 
county court rules. 

Up to December 31, 1898, 130 cases were settled 
in the county courts—104 by the judges’ award, 
eight by an arbitrator’s award, and 18 by the 
acceptance of money paid into court. There were 
48 cases either withdrawn, settled, or disposed of 
in other ways. With regard to these the officials 
of the courts were unable to state the exact 
results. Of the 130 cases finally settled with the 
sanction of the courts, 101 were decided in favour 
of the plaintiffs and 29 for the defendants. In 
this connection it may be of interest to refer to 
the recently published statistics of the German 
Insurance Office (Reichsversicherungsamt) with 
regard to workmen’s compensation. In 1898, 
7502 cases were brought in by the workmen. Of 
these, 6035, or 80.46 per cent., were dismissed ; 
whereas only 45.25 per cent. of those which were 
carried to court at the instance of the employers 
were treated inthis manner. What we call ‘‘cases” 
the Germans call ‘‘ appeals,” and the enormous 
percentage of unsuccessful workmen’s claims is 
partly accounted for by the fact that workmen can 
appeal free of charge, while the employer has to 
bear the expense of appealing in cases with the 
result of which he is dissatisfied. To return to 
our own statistics, we find that in 48 cases out of 
101 the award was a lump sum, and in 53 cases a 
weekly payment. In 38 cases the award was made 
on account of death, the total amount thus dis- 
bursed being 7604/. 18s. 6d., making the average 
award 2001. 2s. 7d. There was only one case in 
which the deceased left no dependents. With re- 
gard to thecases where there was compensation for 
injury, in ten cases this compensation consisted of 
a lump sum. The total amount so awarded was 
1611. 2s. 7d., and the average 16/. 3s. 3d. 

Another Table gives the number of cases in which 
memoranda were registered in the county courts, and 
indicates which of these cases were settled by agree- 
ment, which by committee, and which by arbitra- 
tion. It has apparently not been considered neces- 
sary to register these memoranda ; and it is a re- 
markable fact that of the 163 registered, 81 were 
entered at the Stokesley and Guisborough County 
Court, and 36 at Middlesbrough. It is evidently 
customary to register in those districts. The average 
compensation paid by agreement in cases of death 
is somewhat smaller than that paid in the county 
court cases. 

The returns also give details of the number of 
cases which have arisen under the Employers’ 
Liability Act, 1880, but it seems that the Work- 
men’s Compensation Act, for the time it has been 
in force, has not sensibly affected the number of 
cases arising under the older statute. Thus, in 
1897 there were 688 cases under the Employers’ 
Liability Act, as against 681 in 1898. Of these 
596 were in employments to which the Work- 
men’s Compensation Act applies. The average 
amount of compensation in cases of death was 
only 851. 6s. 4d., as against 2001. 2s. 7d. under the 
Workmen’s Compensation Act. No less than 207 
medical referees have been appointed, and during 
the period—July to December, 1898—their services 
were only called into requisition in two cases! 
The following Table shows the number of schemes 
which have been certified by the Registrar of 
Friendly Societies, and the number of workmen 
affected : 


Nature of Number of Workmen 
Employment. Schemes, Affected. 
Railway 34,933 
Factory 15 17,862 
Mine ... 39 35,969 
Quarry aa oem 2 436 
Eogineering ... tag 
Building Si a Yea 
58 89,200 


During the period February 12 to April 12, two 
additional schemes have been registered. 








It would be a mistake to regard the amount of 
litigation in connection with the Act as the true 
measure of its effect. Upon the basis of. certain 
figures, which were calculated by the Home Office 
Committee, it has been estimated that 30,000 
accidents may be expected to come within 
the provisions of the Act during a period of 
twelve months. Even if the number of cases 
were as low as 20,000, the number taken to the 
county courts (178) would be less than 1 per cent. 
of the whole. 

No statistics have as yet been published with 
regard to cases in the Court of Appeal. As far as 
we can gather, twelve cases have been adjudicated 
upon. Of these, seven have been decided in 
favour of the applicants and five in favour of the 
employers. Let us hope that a solution of the 
many problems which have arisen upon the con- 
struction of the various sections of the Act will 
gradually diminish the numbers of disputed cases 
in the county courts. 








JAPANESE FINANCE. 

THosE why are interested in the trade and in- 
dustry of Japan are naturally anxious to know if 
it rests on a solid foundation. Fears have been 
frequently expressed that the Japanese were spend- 
ing more than their resources justified, and that 
there was certain to be a crash before long. No 
doubt it is true that they might have exercised 
more prudence in some departments, but it is satis- 
factory to find that the Tokio correspondent of the 
Times, who is usually so well informed on such 
subjects, believes on the whole the state of Japanese 
finance is good. In an exhaustive survey he 
shows that notwithstanding some signs of insta- 
bility, Japanese statesmen have steadily carried out 
the programme which they placed before them- 
selves, and with due regard to the resources at their 
disposal. They prepared their plans without delay, 
but also without any feverish precipitancy, and 
then equally without secrecy and without ostenta- 
tion they laid them before the Japanese Parliament. 
They told their fellow-countrymen, frankly and fear- 
lessly, that if Japan was to fulfil the part assigned to 
her, as every Japanese believes, it would be neces- 
sary for her not only to go on developing her natural 
resources, extending her trade, and building up her 
industry, but also to place her naval and military 
forces on a level, and perhaps on more than a 
level, with those of other Powers claiming vital 
interests in the Far East. Heavy as were the 
sacrifices to which the Japanese Government asked 
the country to pledge itself, the burden was as- 
sumed without a murmer. The programme which 
was made out was estimated to cost an ‘‘ extra- 
ordinary expenditure ” of over 61,000,000/. for the 
ten years ending in 1906. It consisted of two parts 
—outlays on armaments and outlays on works 
directly or indirectly reproductive. The sum ori- 
ginally assigned to the first head was 29} millions 
sterling, of which 21} millions were allotted to the 
Navy, andeight millions to the Army. Of the balance, 
twelve millions are for railways, two millions for 
riparian works, two millions for building an iron 
foundry, two millions for ‘‘aids to banks,” and no 
less than 74 millions for purposes comprehensively 
described as ‘‘ educational works, surveys, various 
enterprises, &c.” It was proposed to meet this 
extraordinary expenditure partly by taking a sum 
of over 28 millions from the Chinese indemnity, 
partly by a domestic loan of 13 millions, and, to 
a small extent, from other ‘‘ extraordinary ” sources, 
which were expected to bring up the total of the 
‘*extraordinary revenue” for the ten years to a 
little over 45 millions sterling. The balance of 
16 millions on the wrong side of the account was 
to be met out of the aggregate surplus of the ordi- 
dary revenue and expenditure for the same period, 
which were estimated to reach over 38 millions, so 
that the combined budgets showed an estimated sur- 
plus of over 22 millions sterling. 

Various things, however, have happened to 
increase the estimated expenditure. The increased 
cost of labour and material has already raised the 
estimated outlay on the Army alone from 8 to 10 
millions. Unexpected expenditure in several direc- 
tions, into the details of which we need not enter, 
have practically swallowed up the whole of the esti- 
mated surplus. In the meantime, if Japan is to go 
on with her programme she must borrow a sum of 
25,000,0001., and that in the foreign market. The 
original desire and intention of the Japanese 
financiers was to rely on domestic loans only. 
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These, however, are no longer possible. Out of 
the 11,000,000/. which ought to have been issued 
between April, 1896, and April, 1899, only 
5,000,0001. has been, in fact, issued, and of this 
amount only 1,250,000). was taken up by the 
public, the balance being bought in by the Treasury 
out of the Chinese indemnity. The explanation of 
this, however, is simply the fact that native capita- 
lists, on account of the rapid commercial and in- 
dustrial expansion of the country, will not lend to 
the Government at 5 per cent., when they can 
readily get a high return in native industries. The 
national expenditure, though absolutely large, is 
small in proportion to the resources of the country, 
and the 7imes correspondent affirms that Japan is 
more than able to repay any loan she can possibly 
require. What she has got to do is to convince 
foreign capitalists of the value of her security, and 
the figures to which we have been referring seem 
to show that she need have little difficulty in doing 
that. 








THE BUILDING TRADES EXHIBITION. 


AN international exhibition of articles and ap- 
pliances used in the building and allied trades was 
opened on Wednesday last at the Royal Agricultural 
Hall, Islington, and will terminate on Saturday, 
May 6. 

A notable feature about the Show is the very 
large variety of artificial stones shown by different 
firms. The range covered by these different makes 
is very large. At the one end of the scale we have 
the beautiful artificial marbles exhibited by the 
Moreau Marble Company, Limited, of 79, Lots- 
road, Chelsea, and at the other the paving stones 
exhibited by the Hard York Patent Stone Com- 
pany, of Lightcliffe, the Threlkeld Granite Com- 
pany, of Keswick, and others. The artificial marble 
is, perhaps, hardly a representative artificial stone, 
as it is, in point of fact, a soft natural limestone 
artificially indurated. The process of induration 
can be performed after the stone has been cut to 
any desired shape in its natural soft state, and 
after this hardening has been effected, the stone 
will takea very high polish, which will, it is stated, 
resist the weather. In the matter of wood-working 
machinery the largest English exhibitor appears to 
be the firm of Messrs. J. Sagar and Co., of the 
Canal Works, Halifax, who show several types of 
planing, moulding, and morticing machines, as well 
as saw-benches and cutter grinding machines. A 
good exhibit of similar machinery constructed by 
Messrs. E. Kiessling and Co., Leipsic, is made by 
their English agents, Messrs. R. Becker and Co., of 
50 and 52, Rivington-street, London, E.C. A double 
tenon morticing machine is an excellent example 
of Continental practice, whilst another machine 
which will repay attention is a hand-power 
punching machine for piercing holes in the webs 
or flanges of joists and girders. The machine is 
mounted on wheels, so as to be easily shifted from 
place to place, and a single man can, by its aid, 
punch 1}-in. holes through the web-plate of an 
ordinary 16-in. J-beam. With a larger-sized ma- 
chine of the same type, holes 2 in. by ? in., or 
14 in. by 1} in., can be punched. The punch on 
these machines is actuated by an eccentric, which 
is rotated step by step by a ratchet lever, a second 
ratchet holding the machine up to its work during 
the return stroke. At the next stand, Messrs. 
J. B. Stone and Co., of 135, Finsbury Pavement, 
exhibit some very interesting examples of American 
wood-working tools. Amongst these is a chain 
morticing machine, constructed by the New Britain 
Machine Company, of New Britain, Conn., U.S.A. 
This machine has a compound table, enabling a 
long mertice, or a number of adjacent mortices, 
to be cut without any unclamping of the work. 
This table has, moreover, a long vertical traverse, 
which can be operated automatically, and it is thus 
possible to admit very deep work to the machine. 
For example, in making railway-carriage doors at 
the works of the Great Western Railway, the lock 
mortices are cut by the machine after the door is 
framed together. Another interesting exhibit at 
this stand is a double saw bench constructed by the 
S. A. Woods Machine Company, of Boston, Mass. 
The saws are given a rising and falling motion, and 
the change from one to the other can be quickly 
made to suit the particular work in hand. One device 
with which the bench is fitted is particularly useful 
in hollowing out wooden cleading strips for lagging 
cylinders and the like.* By suitably adjusting the 
height of the saw above the table, and fixing the 





guide provided at the proper angle to the saw, 
these strips can be hollowed to practically any 
radius. Another fine tool exhibited, made by the 
same firm, was a band saw with pulleys having bent 
wood rims. An extremely fine saw was shown in 
operation in this machine doing very complicated 
work. 

An adjustable saw guard of neat and simple 
design is shown by Messrs. R. W. Tayler and Co., 
of Bury St. Edmunds. The guard consists of two 
blades, one of which, the one at the back, passes 
through the cut made by the saw, whilst that in 
front can be adjusted to suit wood of any thick- 
ness. By slacking two bolts the same guard can 
be adjusted to fit saws of widely different dimen- 
sions. 

Messrs. Arthur Koppel, of Peninsular House, 
Monument-street, London, E.C., show a good line 
of contractors’ plant, including their well-known 
portable railway lines and rolling stock ; whilst in 
the electrical section they show a model of their 
electrical railway plant which has been designed 
specially for works use. This section of the 
Exhibition was in a very backward condition at 
the time of our visit, but apparently when ready 
there will be a good display of electrical house 
fittings. 

In the gallery of the Hall an interesting exhibit 
of different types of roadway can be seen. Amongst 
them are included asphalte, wood, and brick pave- 
ments. This exhibit is, we understand, due to the 
enterprise of the Surveyor newspaper, and will 
doubtless attract much attention. 

Brickmaking machinery is exhibited by several 
firms, but the patterns appear to change little from 
year to year, but the Blackman Ventilating Com- 
pany, Limited, of 63, Fore-street, London, E.C., 
show an application of their well-known air pro- 
peller to clay drying. The airas it comes from the 
propeller is heated by exhaust steam, if such is avail- 
able, or with live steam if it is not; and at the stand 
of Messrs. W. Johnson and Sons, Leeds, the com- 
pany show their apparatus for spacing and separat- 
ing bricks applied to a wire-cutting table. 

Amongst minor exhibits, that of Petrifite, 
Limited, of 24, Finsbury-square, E.C., is remark- 
able for the samples showing what very different 
materials they are able to cement together in a 
satisfactory manner. Garden mould forms the 
aggregate in one sample, straw and sawdust in 
others, whilst with some of the mineral aggregates 
the resulting concrete is capable of taking a high 
polish, and the material can thus be used for orna- 
mental moulded work. 

A new material for use in ceilings and partition 
work is shown by the British Compo Board Com- 
pany of 18, Roscoe-street, E.C. This consists of 
large sheets constructed with a central core of wood 
about } in. thick, covered outside with a damp-proof 
millboard. The latter gives a very smooth surface 
for taking paper or paint. These sheets are made 
in stock sizes up to 18 ft. by 4 ft., and can, of 
course, be very easily fixed to studding or ceiling 
joists. Another minor exhibit is that of the Jarrah- 
dale Jarrah Forest Railways, Limited, 1, Fen- 
church-avenue, E.C. Jarrah timber has hitherto 
been used mainly for paving purposes, railway 
sleepers and the like, but is capable of taking a 
very high polish. The company exhibit some very 
handsome specimens thus prepared, which would 
seem to show that the timber is as valuable for 
internal as it has proved itself for outdoor work. 





NOTES. 
THe Manvuracture OF ARMOUR-PLATE. 

We have frequently had occasion to refer to the 
energetic policy which has ever characterised the 
régime of Sir Andrew Noble in the management of 
the enormous establishments of Messrs. Armstrong, 
Whitworth and Co., Limited, and we learn with 
satisfaction that a rearrangement of the Openshaw 
works at Manchester is at present in active prose- 
cution, with the view of enabling the company to 
manufacture armour-plates on the latest hardening 
process, so that they will be able not only to provide 
for the ironclads built at the famous Elswick ship- 
building works of the company, but also to add to 
the resources of the country, so far as our own 
Navy is concerned. Some idea of the extent of 
this reconstruction will be appreciated when it is 
stated that the sum being spent at Openshaw is 
350,000/. It involves the building of two new 
shops, one of them of 250 ft. by 330 ft., and of 
great height. In one of these, the gun-finishing 





department will be rearranged, and many new 
machine tools will be added. This has been 
rendered the more necessary as the new 
armour-plate machining shop, with the necegsa; 
carburising furnaces, will occupy part of the site 
formerly utilised for gun work ; and a result of the 
new arrangement of plan is that the gun-making. 
as well as the armour-plate construction depart- 
ment, of which Mr. Gledhill and Mr. Matthews 
have charge, will be concentrated within a most 
convenient area. Armour construction is, it should 
be stated, not quite new at the Openshaw works; 
but in recent years, especially since the processes 
of hardening by carburising and chilling have come 
into favour, very little has been done, the field of 
supply being mostly confined to the three firms at 
Sheffield, while Messrs. Beardmore, of Glasgow, 
have taken up the work vigorously. In view of 
the progressive naval policy of the Admiralty, and 
the modern tendency to armour even cruisers, this 
extension is important as an addition to our 
resources, particularly as foreign Governments are 
also making large demands on our naval construc. 
tion resources. 


PHOTOGRAPHIC SURVEYING. 


In a recent communication to the Paris Academie 
des Sciences, M. Laussedat states that the idea of 
using the camera for topographical surveying ori- 
ginated in France, and almost immediately after 
Daguerre’s discovery, the possibilities of the photo- 
graphic method were foreseen by Arago and Gay 
Lussac. Progress was, however, hindered by the 
then state of practical optics and of photochemistry, 
In Europe the best examples of the method are to 
be found in the work done in the topographic 
surveys of portions of Italy and Austro-Hungary, 
whilst the Germans adopted the plan to a limited 
extent during the war of 1870-1 for surveys round 
Strasburg and Paris. More recently a Photogram- 
metric Institute has been established at Berlin, 
the work of which is more especially devoted to the 
preparation of plans and elevations of the national 
monuments of Prussia and the secondary States 
from photographs taken under suitable conditions. 
It is in Canada, however, that photographic sur- 
veying has been adopted on the largest scale. In 
certain portions of the Dominion surveys by any 
of the usual methods are quite impracticable, 
owing to the prevalence of fog and cold. With 
the camera, however, it is possible to get a com- 
plete record of the topographic features in a 
few minutes, from which maps can afterwards be 
prepared. M. Laussedat states that he has re- 
ceived from Mr. E. Deville, the Surveyor-General 
of Canada, a number of such maps. One of these 


drawn to a general scale of = ‘lin, (about 0.78 in. 


80,000 
to the mile), refers to a district of 1350 square 
miles, in which it is proposed to construct large 
impounding reservoirs for irrigation purposes. The 
plan followed was to fix by ordinary triangulation 
the positions of certain carefully chosen summits, 
which were then used as photographic stations. 
At the actual reservoir sites, more photographs 
were taken, and the levels deduced from these 
checked by a number taken in the usual way with 
staff and stadimeter level. In the Klondike region 
the district surrounding and including Dawson 
City has been similarly surveyed, the work being 
plotted at Ottawa from sixteen photographs taken 
by Mr. Ogilvie. In this case there were three 
photographic stations, the heights of which were 
2870 ft., 3700 ft., and 3450 ft. respectively, as de- 
termined from aneroid readings. 


THE TELFoRD LIBRARIES AT LANGHOLM AND 
WESTERKEIRK. 


In Westerhall Churchyard there are some tomb- 
stones, the handiwork of Thomas Telford, includ- 
ing that to his father bearing thisinscription: “In 
memory of John Telford, who, after living 33 years 
an unblamable shepherd, died at Glendinning, 
November, 1757.” The remains of the great engl- 
neer himself, who carved this stone, rest in West- 
minster Abbey. Long before Mr. Andrew Carnegie 
was born, the late Thomas Telford, Civil Engineer, 
the ‘Colossus of Roads,” as Southey called him, 
was so impressed with the usefulness of local circu- 
lating libraries, and of that at his native parish of 
Westerkirk, near Langholm, in particular, that he 
left 10007. in his will, the interest of which was to 
be used for the purchase of books for this country 
library. The bequest has so fructified that there 





are now over 7000 volumes of the cream of English 
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literature, well bound in half-calf, stored in a house 
specially built for the purpose, adjoining Wester- 
kirk School. Last week the committee met, and 
added 401. worth of new books to the library. Itis 
a surprise to find such a library in a remote dis- 
trict of Eskdale, in Dumfriesshire; which has, how- 
ever, produced the ‘‘ four Knights of Eskdale,” 
including Sir John Malcolm; Mr. Pulteney, who 
married the Countess of Bath, besides Thomas 
Telford, who began life here as a mason. Sir 
William Chambers discovered his talents while 
building Somerset House, and took him by the 
hand. The Menai and Conway bridges, the Cale- 
donian Canal, St. Katherine Docks, and many 
Highland and English roads and bridges were con- 
structed under his supervision. The library at 
Westerkirk would delight the heart of the great 
engineer, could he revisit it. His portrait is there, 
as well as Rickman’s edition of his ‘* Autobio- 

aphy,” which, besides describing his road-making 
and bridge-building exploits, contains a poem by 
himself modelled after the ‘‘ Deserted Village,” 
this poem being devoted to the honour and glory 
of his native valley. During its early days this 
library seems to have been much under clerical 
control, as the first books in the list are Hale’s 
‘‘Contemplations” and Tillotson’s ‘‘ Sermons.” 
Now the latest novels, biographies, and works in 
science and history are added from time to time. 
Even Crockett’s ‘‘ Men of the Moss Hags,” which 
pillories an ancestor of Johnstone, of Westerhall, a 
neighbouring proprietor, is there. The day of the 
full moon, or the first lawful day following, is the 
time for the monthly exchange of books. A 
member piys 10s. 6d. entry money, and 2s. 
annually afterwards. There is little restriction 
as to the number of books that may be borrowed. 
Thomas Telford also left the interest of 10001. to 
furnish Langholm Library with books. These exceed 
the number in Westerkirk Library by about 3000, 
there being 10,000 volumes inall. But the Wester- 
kirk people only add books bound in half-calf, and 
are now strict in their selection. In Langholm 
Library you find plain cloth volumes which are not 
rebound until they are worn and tattered. The 
other day this library received a windfall of about 
2601. with accrued interest of 701. from the Bank 
of England, a sum which had been previously over- 
looked, and which the Bank was to apply to other 
purposes if not claimed within a certain date. 
Langholm Lodge, a seat of the Duke of Buccleuch, 
who is lord paramount in this district, is situated 
above the town, at the junction of ths rivers Esk 
and Ewes. This region, surrounded by green 
hills and wonderfully healthy, is famous for severe 
frosts and great rainfall, the latter being a third 
greater than that which falls at Hawick and Sel- 
kirk. The dreadful storm of January 25, 1794, 
has been handed down as a gloomy tradition ; at 
Kskdalemuir on that occasion there perished 4006 
sheep and seven black cattle. 


THE CorrerR CORNER. 


The giant copper combine, of which we have heard 
so much in the last month or two, has been trotted 
out once more this week, and the market in the 
metal has naturally been affected. Last week, 
‘under the influence of strong American buying, 
coupled with a somewhat unsatisfactory statistical 
position, as revealed by the mid-monthly figures, 
the price was run up to over 76l. per ton. On 
Tuesday, transactions (mostly speculative, of course) 
were done at 771. 10s. umours had been 
flying about which pointed to the immediately forth- 
coming announcement of the completion of the 
combine, and the buying up of most of the avail- 
able supplies on American account, certainly gave 
colour to them, especially in view of the definite 
acquisition by the Standard Oil people of a con- 
trolling interest in the Anaconda group of mines. 
eerineeday’s papers made the actual announcement 

at the syndicate ‘‘ had obtained control of many 
of the heaviest producing copper mine pro- 
Perties in the United States, naliiatens principally 
mines in the Montana and Lake Superior 
om The capital of the new company is given 

time as the equivalent of 80,000,000. sterling 
200,000 more modest, relatively, than the 
ra ,000/. originally named, but. still unique 

“ € annals of company promotion. The ‘“ ab- 
van statement” was accompanied by much 
omen detail as to the connection of Messrs. 
j a and the New York banking house of 

- . Morgan and Co. So far as these two firms 


afé concerned, the story is not true—on the 


- 





very best possible authority we have been 
assured of this ; and the talk of a mutually uni- 
versal and complete control of copper by the 
American syndicate and its allies may, therefore, 
be dismissed. But that there has been a fusion 
of some of the chief American interests is unfortu- 
nately beyond question, and though the biggest 
individual producer, the Calumet and Hecla, 
prefers to stand aside, this fusion is powerful 
enough to control for a time the market in the 
metal. Moreover, the group has cornered the better 
part of the existing stocks, and has the consumer 
at its mercy. This is where the serious nature of the 
news comes in, and we confess that the immediate 
outlook for a fall of price to a reasonable level 
seems to us to be very black. Electrical construc- 
tion work, and other forms of industry into which 
copper enters largely, have been disorganised by 
the high range of values, which are at least 15l. 
per ton more than is warranted by the statistical 
situation alone; and, what is more, this unsatis- 
factory condition must continue until the corner is 
broken by the receipt of supplies in good quantities 
from the properties outside the combine. In a leader 
on the situation a few week back, we pointed out that 
the stimulus of abnormally high prices would 
inevitably attract all the floating supplies of copper 
to London, and would lead to enhanced production 
by mines already at work in all parts of the world, 
besides resulting in the reopening of old mines 
and the rapid development of new. The increase 
thus to be induced will be quite sufficient, when 
taken with a curtailment of consumption, to re- 
adjust the balance and nullify all the efforts of 
unscrupulous American speculators. The doubtful 
point is how long shall we be compelled to wait 
for this readjustment. The mid-monthly returns 
were less encouraging than we could have wished, 
because they seemed to indicate that the loose 
copper floating about had been all raked in. To be 
sure, the receipts from the various countries of 
production were slightly better—which is a good 
augury. It is probable that next week’s figures 
will show a further improvement. If they do, 
the fact should mean the first nail in the coftin of 
the corner combine; for it will be an unmistakeable 
indication that the stimulus of the high prices of the 
past quarter is beginning to be felt to some real 
purpose. Anyway, it cannot be much longer before 
this inference will be justified. There is plenty 
of copper up and down the earth ; and while new 
producers have been encouraged, the older mines 
—what we may call the standard mines from which 
the world’s annual supplies have hitherto been 
obtained—have naturally the best possible induce- 
ment just now to turn out as much copper as they 
possibly can. They must realise that the situation 
cannot last very much longer, and that their only 
interest can be to get the best prices they can in 
the meantime for every pound of the metal which 
they can gather together. And, after all, we 
have to learn that the mines included in the 
combine are worth, on any basis whatever, 
anything like the stupendous sum asked for 
them. Economies of management and concen- 
tration of interests count for much, but not for 
everything, especially if the amalgamated concern 
is weighted down with a leading capital which it 
cannot carry. Moreover, the mines named, if we 
except the Anaconda and the Montana, are not 
great producers, and we shall be surprised if the 
capacity of the lot represents 50 per cent. of the 
country’s annual production. Without doubt even 
50 per cent. constitutes a strong handle for the 
manipulation of the market by unscrupulous men ; 
but it becomes no more than 25 per cent. of the 
world’s yearly supplies, and no concern can endure 
for long on that footing with mining activity so 
marked as it is at present. 








THE OLIVER TYPEWRITER. 

AFTER a successful career of some years in the 
States, the Oliver typewriter is being introduced into 
this country by Mr. J. Davison, of 4, Agar-street, 
Strand, London. The prominent feature of the ma- 
chine is that the word which is being written is in 
full view of the operator, so that there is no need to 
effect the removal of any part of the mechanism 
to see what it is. The number of keys also 
is very small, there being only thirty all told. 
This number is made to serve by the device of 
fitting three characters on each type bar, and 
employing special shifting keys to bring the capitals, 
numerals, punctuation marks, and other characteristics 
into the acting position. The method of carrying 





the type bars is entirely novel ; each is fitted on the 
bend of a horseshoe frame. Through the ends of each 
horseshoe a spindle is placed, its extremities being 
carried in bearings. Each frame has thus a long base, 
and a very large amount of wear produces no sensible 
effect on the alignment of the letters. Further, the 
bearings are adjustable by screws, and the wear, 
which, of necessity, must take place in years of zon- 
stant work, can be taken up. The horseshoe frames 
are arranged in two nests between the operator and 
the Paper, the nests being to the right. and left of the 
art of the paper which is being printed upon. Each 
rame stands approximately vertical, and as they are 
of gradually increasing sizes, the back ones can bend 
forward and strike the paper without fouling those in 
front of them. The type strikes the paper exactly 
over the centre of the roller, and this occurs however 
many sheets may be employed in manifolding. An 
even impression is thus obtained at all times. 

The type, of course, does not strike the paper 
directly, but falls on an inking ribbon, which is 
slowly wound from one reel to another, and back 
again, as the work proceeds. This ribbon would 
cover the printed words, were it not that it is moved 
back to leave a clear view at each letter. Whena 
key is depressed the ribbon moves forward over the 
paper, and when the key rises it retreats. 

he paper is supported by an indiarubber roller in 
the usual way, and is pinched against the roller by 
two others of smaller size. The pressure can be re- 
laxed when it is desired to adjust the position of the 
paper; as, for instance, if it should not be inserted fair 
and square in the first instance. The roller is rotated 
automatically when the carriage is pushed back at the 
end of the line, two different spacings being possible. 
Further, the roller can be turned by hand when de- 
sired, as in tabular work, writing addresses, and the 
like. There is a pointer which enables the paper to 
be adjusted exactly to bring a letter or figure on a de- 
sired spot. When printing capitals and letters, the 
whole carriage is shifted bodily to bring the line under 
another part of the type bar. There are two other 
indicators, one giving the base of the printed line, and 
the other the number on the scale bar. 

The Oliver typewriter contains only 500 parts, 
which is much less than many other machines. It 
weighs 20 1b., and is exceedingly well and solidly 
made. 








COMPENSATING SPLIT PACKING. 

WE annex illustration of a gland packing of 
somewhat original design now being introduced by 
Messrs. Platts and Lowther, of 23, Lime-street, Fen- 
church-street, London, E.C. The principal pecu- 
liarity of the packing is well shown by the cross- 
section of it which we show below. It will be seen that 
the packing contains a deep central groove, which 
makes it easy for it to spread sideways when the gland 
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is tightened up. In packing a stuffing-box, several 
separate rings of this packing are used superimposed 
on each other. Each ring is cut to such a length 
that its ends form a good butt joint, and successive 
rings are put in P igeng so as to break joint. The 
packing can be used on steam, water, or air services, 
and the standard sizes run from ;'; in. up to 24 in. 








NOTES FROM JAPAN. 
(FROM OUR OWN CORRESPONDENT.) 


At the present time, business men in Japan are 
wondering anxiously what is likely to be the state of 
affairs after treaty revision comes into force, 

From having practically nothing to do with the 
governing of aliens, the Japanese governing classes 
will have full control, after August, of them. 

I suppose most of your readers are aware under what 
conditions aliens live in Japan. Under the existing 
treaties, for all practical purposes an Englishman has 
the same privileges as if he were in England, a French- 
man as if he were in France, and so on, Any 
complaint brought against an alien is at present 
brought before his consul, by whom he is judged 
according to the laws of his own country. If an 
Englishman is found guilty of any crime in Japan, he 
is committed to the British gaol in Yokohama, or gaol 
managed by aliens in Kobe. 

Tea the revised treaties coming into force in 
August, all this will be changed, and the only judges, 
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whether between aliens and aliens, or Japanese and 
aliens, will be Japanese. 

According to the revised treaties aliens cannot 
own land in Japan, except what they have owned in 
the foreign settlements under the existing treaties. 

There seems to be doubt as to how long they can 
lease land under the revised treaties, and I enclose a 
letter addressed toa local journal, in which the opinion 
of no less a person than the British Minister to Japan 
is said to be embodied. The generally accepted opinion 
is that an alien can enter into a contract to lease land 
for building purposes for any given number of years, 
and that the consideration can be paid in advance once 
and for all. How far this opinion will bear the test of 
time is more than any one at present can say. 

A Bill, lately passed by the Japanese Diet with re- 
gard to mortgages, makes a special provision, in accord- 
ance with the law which allows a creditor to take over 
the mortgaged property at a value in advance of what 
it would fetch at auction. This Bill provides specially 
for cases where foreigners are interested, as they can- 
not take over the pledge. 

There has been a Bill before the last Diet for the 
State purchase of private railways. It failed to go 
through last session, though a committee was ap- 
pointed to investigate. This committee is still at 
work, and there is some talk of reopening the Diet 
specially to consider the matter, but [I do not think 
this is likely. In anticipation of the Government 
becoming a buyer, shares advanced in price, but as 
nothing was done they have gone back again. 

I give you a few examples of present share values, 
in each case the paid-up capital is 50 yen, or about 5l. 
sterling. 

March 21. March 22. 


Japan Railway Company 77.50 76.20 
Sanyo ‘ ne 60.60 59.60 
Klushiu _,, jo 67.80 67.70 
Japan 8.8. Company 64.20 64.70 


Last year the imports into this country were very 
large. This was not in anticipation of the rise in the 
import tariff of Japan, but because the goods were 
ordered the year before, when times were good. From 
early spring of last year a wave of depression struck 
the a and the importers of engineering staples 
were unable to get rid of their fast-accumulating 
stocks. Importers, except under Government or 
special contracts, ordered scarcely anything until 
early this year, and then only in a small way. 
Favoured by the rise in prices in Europe and America, 
coupled with the increase of the import tariff, the 
importers who had had to hold accumulated stocks for 
the past twelve months will come out without loss, 
notwithstanding the charges for warehouse and in- 
terest they have had to bear. Had it not been for 
these circumstances the importers, as a body, would 
have had a very bad year. 

At the present moment brisk trade has not resumed 
its sway. The banks have a plethora of money, but 
do not seem inclined to part with it at low rates of 
interest. First-rate Japanese banks allow 7 per cent. 
on fixed deposits, and will not lend on the best 
security under 9 per cent. The investor is waiting 
for a lower interest ; in the meanwhile business stag- 
nates. 

The silk trade, which is one of the chief sources of 
money for Japan, is over for the season. Japanese 
business men are saying that as Japan now holds such 
a prominent position in the world’s production of silk, 
Japan ought to rule the New York silk market, 
instead of New York ruling that of Yokohama, and 
that it only wants a stiff upper lip on the part of 
the Japanese merchant to make it possible that Japan 
could get 20 per cent. more for her silk than she 
now does. 

According to Government statistics the rice crop 
of last year, which was exceptionally good, was 
47,000,000 koku. The year before, which was a bad 
year, it was only 33,000,000 koku. This poor crop of 
the year before last necessitated the import of about 
50,000,000 yens’ worth of rice. Taking the consump- 
tion as 40,000,000 koku, there would remain from 
last ones crop about 7,000,000 koku, say, at 10 yen 
a koku, about 70,000,000 yens’ worth of rice for export. 
But the farmers are holding on, not caring to sell for 
about half the price which ruled last year, when it 
was 17 yen a koku. Qn the other hand, the exporter 
is holding off, thinking the farmer must sell in order 
to find money for the necessities of life and this year’s 
crop. As far as one can see there has not been any- 
thing like 10,000,000 yens’ worth of rice exported 
from last year’s crop. The sooner it is exported the 
better, before the hot weather sets in. The extra- 
ordinarily good crop of last year ought to have put 
much fresh money into circulation, but the action of 
the farmers has prevented this. 

In spite of the present cheapness of rice, the prices 
of other things and labour have cheapened so very 
little that the change can hardly be noticed. 

The Diet this year has made large appropriations 
for public works in Japan proper and Seeman, and 


the prospects for engineering demands in the near 


One piece of advice let me give to the manufac- 
turer, and that is if he wishes to send a man to this 
country to push his goods, let him work through the 
old-established business houses out here. Our com- 
petitors the Germans always do this, and I think they 
thereby do much better for themselves. 

The order for the cast-iron pipes, and other fittings 
for the water works of the Maizuru naval station was 
taken by a British firm yesterday. 


Tokio, March 23, 1899. 





MOTIVE POWER IN WARSHIPS. 
To THE Eprror or ENGINEERING. 

Str,—In the paper read before the Institution of Naval 
Architects on the 23rd ult., relating to the best arrange- 
ment of the motive power of warships, Mr. Melville 
makes the following statement as to the means of deter- 
mining the efficiency of propulsion : . 

“*T mean, of course, the trials of large ships, not tank 
experiments. The latter serve very well for determin- 
ing the actual resistance of hull; but not for fixing the 
economy of propulsion, or the ratio between the towing 
and the indicated power. It is the increase of efficiency, 
and not in any decrease in resistance, that the econo- 
mical advantage of triple screws must be found. No test 
of a propeller can be held in much value as a test upon 
ships. odel experiments of propellers are not satisfac- 
tory. It requires experiments with the full-sized screw, 
working at the designed pitch and at its designed speed, 
under its full load of work, to give us conclusive results.” 

Permit me to make a few remarks on this argument : 

Admitting the truthfulness of model experiments for 
determining the hull resistance and the effective horse- 
power for the propulsion, why should not tank experi- 
ments with met screws be equally trusted, considering 
that both investigations are on the law of dyna- 
mical similarity established by Newton and applied to 
ships by the illustrious Froude? In the same way as 
the effective horse-power obtained from model experi- 
ments for ships is the starting point for deducing the 
indicated horse-power, the model screw experiments 
must be considered as a guidance for the determination 
of the most economical propeller, viz., of that particular 
screw that will produce the least increase on the hull 
resistance with the maximum increase of gain, together 
with the greatest possible value of its own efficiency. 
To demonstrate the degree of truthfulness of screw model 
experiments, comparison has been made in several in- 
stances between tank results and sea trials of full-sized 
ships, and the figures obtained may be said to have prac- 
tically agreed. : 

The screw models being adjustable for any desired 
diameter, pitch, speed, &c., any even slight alteration in 
any of the aforesaid elements is made apparent and 
recorded by the dynamometrical apparatus used for the 
experiment, and the figures thus obtained for the effi- 
ciency, though not an absolute value, strictly speaking, 
have no doubt a considerable relative value in the com- 
parison between results obtained from different types of 
screws. The same remark holds good for experiments 
made with two or three screws. 

Like the hull resistance experiments, the screw model 
investigations permit us to determinate beforehand, and 
at an exceedingly small expense, the influence and the 
comparative variation _— on the efficiency by the 
changing of the type of the screw, or by the alteration of 
the diameter, the pitch, the number and shape of blades, 
&c., of a same type of propeller. 

At the experimental tank of the Royal Dockyard of 
Spezia (Italy), investigations on the efficiency of screw 
Dee eon have been carried on for several years, and 

th private firms and foreign Governments resort to 
them for the solution of questions relating to screws. 
Experiments in this line have recently been completed 
there on behalf of the well-known firm of F. Schichau, 
Danzig, Germany. 

I could not say whether in America experiments have 
been tried with model ships coupled to screws, the results 
of which have been such as to show in a general way that 
the experiments on model screws are not satisfactory. 

A paper will soon be published containing a study on 
the efficiency of twin-screws, having their shafts either far 
apart or brought closer, so as to make the screws’ discs 
overlap. These experiments have been carried on at the 
Spezia tank, and we are aware that further investigation 
will very soon be made there on single, double, and 
treble screw arrangements, the propellers being coupled to 
the ship’s model. The experiments will have the chief 
object of gathering experimental data about the variation 
of efficiency depending on the variation of horse-power 
transmit to the shafts. These experiments will, no 
doubt, throw a new light on the question of motive power 
transmitted either by one or by several propellers, and, 
at the same time, will point out the great importance 
that is attached to these screw model experiments at the 
Spezia tank. 

I remain, Sir, yours very truly, 
JosEPH Rota, Naval Architect, M.I.N.A. 

Rome, April, 1899. 





THE METRIC SYSTEM. 

To THe Eprror or ENGINEERING. 

Sir,—I trust yee will give space for some remarks on 
the other side of this question, prompted by your leading 
article in to-day’s issue on the above subject. As one 
who was originally taught the old-fashioned English and 
subsequently the Russian system of weights and measures 
and money on two, three, and four like our own), 





future are good. 


and subsequently had to unlearn this and master the 








vaunted metric and decimal system, I differ from you 
entirely as to the superior usefulness of the metric and 
decimal systems for practical work. For the last fifteen 
or sixteen years I have used our English system in 
scientific engineering and commercial work, and, without 
going into details, may say that it is one of the great 
advantages we have over the Continental man, who 
being brought up to his simple decimal system, cannot 
grasp anything that does not fit that system. The 
chief advantages of our system are its great facilities 
for rapid mental calculations, and for presenting the 
results of large commercial operations in a simple and 
easily-grasped form. The metric and decimal system is 
simple enough for simple transactions, but it rapidly 
becomes cumbersome in practical work, and has to be 
modified in various directions, rendering it more confusing 
than ours. The English system is no doubt trouble- 
some to learn, hence the clamour of decimal foreigners, 
who wish to get further into this market, for us to 
abandon it; but if those people who criticise it un- 
favourably were to master it in detail, they would 
find it to be a labour-saving device of the greatest value, 
and would ibly doubt whether the figure 10 is after 
all the simplest and handiest basis. Other nations have 
destroyed their old-fashioned common-sense systems, 
mostly for political reasons, but we should hesitate to 
throw ours overboard at the instance of theorists. Should 
a British Government compel us to do so, the manufac. 
turer would find himself out of the frying-pan and in the 
fire, the Continental people would have a considerable 
start in being thoroughly used to the metric weights and 
measures. Any one who has had experience of handlin 

either large masses of material or sums of money with 
complicated rates under both systems, knows the endless 
rows of figures required to work out a sum by the Con. 
tinental system, the result being in many cases only ap- 
proximate to the second place of decimals, which of course 
will not stand multiplying. 

Yours truly, 
TWELVE TO THE Dozen, 





To THE EprTor OF ENGINEERING. 

Srr,—No doubt it would be absurd to introduce a duo- 
decimal system of weights and measures before the adop- 
tion of a duodecimal notation, but there are some 
inherent defects in the metric scale that might be modi- 
fied in case of its acceptance by the Anglo-Saxon world. 

The principal one is the incongruity between the 
various units. Thus while the ‘ meter ” is a fairly useful 
medium measure, the ‘‘gram,” on the contrary, is so 
ridiculously small as _ to be used for delicate experi- 
ments, the actual unit of weight being practically the so- 
called ‘‘kilogram” (popularly shortened to ‘‘kilo”), 
while tons have to be calculated in multiples of 10,000 
kilos, necessitating gigantie strings of cyphers” for quite 
ordinary loads, such as ships’ cargoes, &c. : 

Another drawback is the uncouth and unetymological 
nomenclature, also for the most part ignored in common 
usage. Thus the correct spelling should be, not ‘‘kilo,” 
but ‘‘chiliogram,” not ‘* hecto” (which really suggests a 
sixth) but ‘*hecatogram,” &c,, while the fractional parts, 
to be regular, should be denominated ‘‘chiliostogram,” 
“hecatosotogram,” and so on, as they actually are in 
Greece itself. é 

If the chiliogram cannot be re-christened “gram,” 
it would be better simply to call it “pound,” and its 
multiples of 100 and 1000 hundredweights and tons re- 
spectively ; and, indeed, many of the decimal measures 
might borrow English names, which would do much to 
reconcile the public to their adoption. ’ 

As to a duodecimal system being the ideal substitute 
for the decimal, there is as much to be said for a sedecimal 
system, as exemplified in our 16 oz. to the pound, the 
convenience of which is familiar to all, the only difficulty 
in its adoption being the trifling one of coining new words 
for the four additional units required, though here the 
French treize, quatorze, and seize might suggest a solu- 
tion. Seventeen would then be seize-one, eighteen seize- 
two, and soon, But, at any rate, so long as Continental 
nations use the metric system, it is only common sense 
for our manufacturers and merchants to employ it m 
foreign transactions. There is at least no shadow of 
excuse for continuing the use of the puerile Fabrenheit 
thermometric scale, which could be at once changed to the 
Centi e without incommoding anybody. | 
While speaking of orthography, I would point out that 
the word ‘‘calogram” should be substituted for cable- 
gram,” “ photogram ” for ‘‘a photograph,” and —_ 
graphy” for the awkward expression, ‘wireless tele- 


aphy.” 
icine Respectfully, ’ 
151, Strand, W.C. Evacustes A. PHIPSON. 





PISTON PACKING RINGS. 
To Tax Eprror oF ENGINEERING. =. 

Sir,—I have carefully looked at your illustration ¢ 
packing rings for pistons and piston valves, uae 4 
the British Navy, and illustrated in your issue of Pe 
21, page 525, and I do not think we can admit this =. 
a solution of the difficulty. It appears that in = uy 
cases when high-pressure steam is used, the full s = 
pressure has a tendency to get behind the rings, ey 4 
them out, and enigpany | the cylinders to wear outs 
evident that just as long as the springs can press po 
the cylinder walls, there will be a iability to score 4 
wear, and that the extent to which wear from ow 
cause goes on, is determined by the limit of recess _ , 
cast-iron carrier. There is no reason why this wear S 





z . kilus. The 
* [A metric ton is equal to 1000, not oe employing 


word ‘‘tonne” is in regular use in countri 





the metric system.—Ep, E.] 
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veniently stop before the springs are retained by the 
cure, oat submit that it will, go on till the carrier 
revents them expanding further; but then we have 
a set of piston rings which cannot expand at all, and 
have a greater tendency to leak through thin splits than 
a solid ring would have, while, moreover, they can com- 
press to a less diameter, causing leakage and a tendency 
to break. I am of opinion, therefore, that as long as 
these springs do not bear upon the cast-iron carrier, they 
are no better than ordinary Ramsbottom rings, and when 
they have once worn enough to bear, they are rather 
worse than solid rings; there is no middle course, I 

enclose my card. 

Yours ee 








THE HUDSON TUNNEL AND COMPRESSED 
AIR ILLNESS. 
To THe EpItoR OF ENGINEERING. 

S1r,—In your issue for April 14, page 486, you publish 
a letter from Dr. Andrew H. Smith, of New York, in 
which there is a suggestion conveyed, though not actually 
stated, that I have not given him credit for something he 
has done, or that I have — him credit for something 
he has not done, and thereby unjustly wronged some 
other man. : : 

He quotes from a letter of mine of some years ago, in 
which I state that he suggested an independent medical 
air-lock for treating sufferers from caisson disease. I 
therefore have obviously intended to do my duty to him, 
notwithstanding the fact that when I originally suggested 
this method of treating the men at the Hudson Tunnel, I 
was under the impression that I was the originator of the 
independent medical air-lock for treating caisson disease. 

I arrived at my suggestion from obviously the same 
reasons as did Dr, Smith—because I had observed at the 
Forth Bridge that passing again into the caisson relieved 
certain symtoms due to compressed air. I find, however, 
from Dr. Smith’s letter that I should have given Messrs. 
Pol and Foley credit instead of himself. I must thank 
him for enabling me to place the credit that is due for 
this in the right quarter. I must, however, claim what 
little credit is due for myself for having suggested and 
having got introduced at the Hudson Tunnel, a medical 
air-lock which has been the means of saving a —_ deal 
of life in the past and will be in the future. was not 
aware at the time that Dr. Smith or any other person 
had made similar suggestions. It is one of these cases 
where several observers at different times arrive at the 
same conclusion without any knowledge of what has been 
suggested before. 

The necessity of suggesting something was forced upon 
me when I found the men dying at the excessive rate 
they had been doing at the Hudson Tunnel for some time 
before my connection with the work. 

Iam, Sir, yours faithfully, 

London, E.C., April 25, 1899. E. W. Morr. 








EARLY STEAM SHIPS. 
To THE EprToR OF ENGINEERING. 

Sir,—Can any of your numerous readers inform me 
where models or drawings of any of the following vessels 
can be seen : 

Paddle steamer Charlotte Dundas, one of the first 
ee steamers built in 1802 on the Forth and Clyde 

anal, 

Paddle steamer Savannah, first paddle steamer to cross 
the Atlantic, built in New York, 1819. 

: a steamer Vulcan, built on the Monkland Canal 

in 1819, 

Paddle steamer Enterprise, built by Messrs. Gordons 
and Co. on the Thames in 1825. 

Paddle steamer Aglaia, first iron steamer built on the 
Clyde in 1827 and plied on Loch Eck. 

addle steamer Fairy Queen, said to be the first iron 

steamer to ply on the Clyde, built in 1831. 

_ _ Serew steamer Francis B. Ogden, one of the first 
vessels with a propeller, built on the Thames in 1837. 
Paddle steamer Sirius, built by Messrs. Menzies and 

Sons, Leith ; engines by Messrs. Thomas Wingate and 

Co., in 1837-8, 

— steamer Archimedes, built on the Thames in 


Paddle steamer Great Eastern, built 1857. (Is there a 
model of this vessel ?) 

Wooden ship Earl of Balcarras, built in Bombay in 1811. 

Hoping some of your readers can oblige. 


INQUIRER. 
Glasgow, April 24, 1899. 








RECENT NAVAL PRACTICE. 
R To THE Eprtor or ENGINEERING. 

th 1,—The perusal of your article dealing with some of 
¢ difficulties which have been encountered by our naval 
authorities in endeavouring to design aa construct 
machinery to work satisfactorily with 300 Ib. steam has 
Suggested the query: Does the information which has 
: n gained up to the present, from this huge engineering 
xperiment tend to show that such machinery is likely to 
wad improvement on or inany way better than equally 
160 Cp gg machinery working with steam of, say, 
Ra to 180 1b. pressure; or is the tendency of the 

v1 — towards an 6 ee conclusion ? 
a course, the use of water-tube boilers does not in any 
hon d noceaaitate the use of steam at 300 Ib. or any other 
date sreoe, Pounds pressure, and it is said that up to the 
ot the adoption of the Belleville boiler in the British 


~ avy, Messrs. Belleville had never used a higher pres- 
aaepitin of 


Sure than about 150 Ib. ; but, although the 





the water-tube boiler does not compel the use of higher 
steam pressures, it certainly renders their use easy, as 
regards the boiler, and there is, therefore, great tempta- 
tion to move in that direction. 

But is the movement in that direction really progress, 
or is it retrogression ? 

_ Of course such a question cannot yet be answered by a 
simple ‘‘ Yes” or ‘‘ No”; the considerations involved 
are too numerous, too complicated, too difficult to trace 
out in all their consequences, and what may be called 
quantitative information is still very scanty. But still 
it may not be altogether futile to briefly enumerate and 
consider some of the factors that would be involved in 
such an answer. 

The possible theoretical gain obtainable by increasin 
the pressure at the engines from 150 Ib. to 250 Ib. woul 
— to be, approximately, 14 per cent. 

ut the act of so increasing the working pressure pro- 
duces, or sets up, the following conditions, all of which 
tend to cause losses, and so to counterbalance the gain : 

1. With boilers having the same surface per unit of 
power, the gases must leave at a temperature higher by 
40 deg. Fahr., and, as this increase of temperature is not 
necessary to the ws of the chimney draught, it is 
a cause of loss, which amounts to about 2 per cent. This 
loss can be avoided by adding heating surface (of lower 
efficiency) but such additions will greatly increase the 
weight, bulk, and cost of boiler per unit of power. 

2. The temperature of boiler is higher by 40 deg. Fahr., 
and the losses from radiation are therefore increased by 
about 15 per cent. This loss can be avoided by increasing 
the thickness and weight of lagging ; but, as the ordinary 
non-conducting materials are comparatively light, an 
increase of 15 per cent. in thickness would not involve any 
very —_ percentage of increase in weight of lagging, if 
the steel casings or —— be included in that term. 
The cost of the agging would, of course, be increased. 

3. The boilers themselves (supposing the same type of 
water-tube boiler to be used in each case) and the boiler 
oe are increased in weight about 15 per cent., and 
in cost about 12 per cent. 

4, The steam pipes and valves, &c., are increased in 
weight about 40 per cent., and in cost about 30 per cent., 
the flanges in particular requiring to be much heavier. 

5. The loss by radiation from steam pipes and valves 
is increased by about 15 per cent., unless the weight and 
cost of lagging be increased in the same ratio. 

6. Piston valves become necessary for the intermediate 
_— cylinders of the main engines, and for all auxi- 
iary engines, with the result that greatly increased loss 
by leakage takes place. It is, naturally, not possible to 
calculate the amount of this loss, but if estimated at 7 or 
8 per cent. of all the steam used by the auxiliary engines, 
or, say, about 1 wg cent. of the total steam production, 
the result will not be very far wrong. 

7. As the cuts-off in the various auxiliary engine cylin- 
ders cannot conveniently be arranged earlier than .6 of 
the stroke, the pressures at release must be higher in pro- 
portion to the reduction made in the cylinder areas, and 
a further loss results from this cause. The reduction 
made in the cylinder areas appears to be about 20 to 25 
percent. If an attempt be made to avoid this loss by 
compounding the auxiliary engines, weight and cost of 
auxiliaries are, of course, considerably increased. 

8. The cost of facing and fitting all flange joints of 
steam and feed pipes is greatly increased. 

9. The high-pressure and intermediate cylinders, covers, 
and pistons of the main engines are reduced in size, but, 
owing to their increased thickness, and to the longer and 
heavier cylinder feet, their weight and cost are increased 
at least 12 per cent. Piston-rods, connecting-rods, shaft- 
ing, framing, &c., of course, remain unaltered. 

10. All stuffing-boxes and glands subject to the work- 
ing pressure (including those in connection with the 
steam pipes) require to be deeper and heavier, and more 
tightly packed, with the result that there is increased 
loss from friction and increased wear and tear of rods. 

11. It scarcely appears F nag sam as yet, tosay to what 
extent the life of cylinder liners and piston packin 
rings will be shortened, but that it will be shorten 
there can be no reasonable doubt. 

The coal consumption Of naval machinery working with 
250 lb. steam at the main engines (300 Ib. in boilers and 
at auxiliary engines) is now, taking it at 1.6 lb. pee indi- 
cated horse-power hour, about 20 per cent. higher than 
that of mail steamers using 180 lb. steam, which, on a 
‘‘full-dress” trial, may be taken at 1.33 lb. per indicated 
horse-power hour; but it must be remembered that the 
steam is expanded a greater number of times in the 
engines of the mail steamer, and also that, owing to the 
much more complicated arrangement of steam pipes on 
the warship, the loss by condensation in pipes 1s much 
greater than on the “liner.” ; : 

Whether the present high-pressure naval machinery is 
more economical of coal than the older 150-lb. machinery, 
it is not easy to determine from published figures, so that 
the coal consumptions of the older ships seem usually to 
have been taken at comparatively low powers, and, at 
these low powers, the auxiliary engine consumptions and 
steam pipe condensation losses of course formed a much 
larger percentage of the total consumption than would 
have been the case at full power. It is very probable, 
too, that the most advantageous fraction of the total boiler 
equipment was not always hit upon or u In some 
coal consumption trials of battleships made two or three 
years ago the whole of the boilers were used when the 
engines were indicating about half power. 

As to weights of engines and appurtenances, exclusive 
of boilers and water, the latest naval types pppoe to 
from 20 to 25 per cent. heavier per nominal horse-power 
than the types of seven or eight years ago; but, no 
doubt, some of this increase is due to the steady succes- 





sion of little extra refinements and additional pieces of 


apparatus that always tend to creep into specifications 
which are frequently revised. 

If an estimate of the first cost of all the additional 
weights named above, and of the money value of the 
various losses catalogued, be made, and the consequent 
annual charge be then determined, a rough idea may be 
obtained of the reduction in coal consumption that would 
be requisite to balance the working account. 

Have our naval authorities succeeded in obtaining such 

a reduction as will balance the account, not to speak of 
one that shows any clear gain from the increase in work- 
ing pressure? From the estimates he made, the 
writer thinks not; or, in other words, he thinks that the 
recent raising of pressures has not been progressive but 
retrogressive. 
Everything bearing on the question of water-tube 
versus ordinary cylindrical boilers has been carefully ex- 
cluded from the above remarks, as being outside the ques- 
tion discussed, it having been assumed as one of the pre- 
mises that similar boilers are used in both cases, the work- 
ing pressure only being different. 

April 25, 1899. M.I.N. A. 





Gas at Lreps,—The profit realised by the Leeds City 
Council from the Leeds Corporation Gas Works, for the 
half-year ending December 31, 1898, after paying interest 
on capital, was 23,6707. Of this amount, 8613/. has been set 
apart for the redemption of the indebtedness of the un- 
dertaking, leaving a surplus profit of 15,057/., as compared 
with a corresponding surplus profit of about 20007. in the 
corresponding period of 1897. 

WrreLess TELEGRAPHY AT NorrincHAM.— Signor Mar- 
coni’s system of signalling through space, without the aid 
of direct-conducting wires, was illustrated at Nottingham 
on Saturday by Mr. W. Lynd, an exhibition of the work- 
ing of the apparatus being given at Glendower, the resi- 
dence of Mr. W. Foster, in the Park. Mr. Lynd was 
assisted by Mr. C. J. Lockyer, one of Signor Marconi’s 
experts, and telegrams were transmitted from an upper 
to a lower room in the presence of a select company, in- 
cluding Mr. W. R. Swain, Government Inspector of 
technical schools and colleges. The experiments, were 
perfectly successful, messages being printed on the paper 
tape of the Morse en telegraph, although there 
was no connection between the transmitting and receiv- 
ing instruments, and the electric waves had to pass 
through apparent obstacles. 


Lran’s Royant Navy List.—We have received from 
the publishers a copy of the new issue of Lean’s Royal 
Navy List which has now completed the twenty-first 
year of its existence. The list contains the names of all 
naval officers both in the executive and civil branches, 
together with the names of all the ships comprising Her 
Majesty’s Navy. An interesting feature of this portion 
of the work is the list placed under each vessel of the 
achievements of her predecessors of the same name. In 
some cases we note the record extends back to the Spanish 
Armada, whilst in others it dates back to the seventeenth 
century. A considerable section of the volume is devoted 
to a record of the meritorious services performed by 
officers still on the active list. This includes about 
10,000 names. 


Go.p.—The value of the gold imported into the United 
Kingdom has multiplied more than fivefold during the 
last 15 years. In 1883 gold was imported to the value of 
7,755, 800/., and the yearly totals steadily expanded until 
1886. In this latter year gold was received to the value 
of 12,950,846/. ; and although there was a falling away in 
1887, the total was carried to 15,787,588/. in 1888; to 
17,914,0397. in 1889; to 23,568,0497. in 1890; and to 
30,275,620/. in 1891. In 1892 the imports experienced a 
t contraction, receding in that year to 21,583,232/. 

n 1893 there was a recovery to 24,834,727/. ; in 1894 to 
27,572,347/. ; and in 1895 to 36,009,3297. In 1896 another 
t check was experienced, the ay for that year 
ot only valued at 24,468,580/. In 1897, however, the 
aggregate once more rallied to 30,808,858/., and last year 
it was larger than ever, rising by leaps and bounds to 
43,721,460/. An explanation of the very decided advance 
observable is found in the very considerable develop- 
ment of gold mining during the last few years in British 
South Africa, British India, and Australasia. In 1883 
South Africa only sent the United Kingdom gold to the 
value of 438,5177, while last year the receipts from the 
same source were 16,768,997/. The imports of gold from 
British India, which stood in 1883 at 169,163/., had risen 
last year to 1,656,135/. Australasia only sent us gold to 
the value of 2,256,1287. in 1883, while in 1898 the total 
had been carried to 7,566,249/. British Indian gold is 
obtained almost entirely from the Kolar district in the 
province of Mysore. The considerable increase observ- 
able in the imports of Australasian gold is attributable to 
the greater tendency of Australians to devote themselves 
to gold mining in consequence of the depression prevailing 
in Antipodean pastoral oe Gold mining has also 
been ge upon a considerable scale in Western 
Australia, althoug’ ere | at present with the success 
which had been anticipated. The exports of gold from 
the United Kingdom have also largely increased during 
the period under review. In 1883 these exports were 
valued at 7,091,365/. ; in 1893 they had risen to 19,502,273/. 
During the last five years they have moved on as follow : 
1894, 15,647,5517. ; 1895, 21,369,323/. ; 1896, 30,123,9257. ; 
1897, 30,808,571/. ; and 1898, 36,690,0502. “The real 





, 0507, e 
be | imports of gold may be regarded as those from British 


South Africa, British India, and Australasia, which are 
all-important gold-producing regions. The imports and 
exports from and to other countries are occasioned by the 





current fluctuations and necessities of business, 











_55° 


ENGINEERING. 


[APRIL 28, 1899. 











THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
The Connection Between Mechanical Engineering and 
Modern Shipbuilding. 


Address by the President, Sir Wittiam H. Wuirte, 
K.C.B., LL.D., D.Sc., F.R.S. 


For the first time the presidential chair of this Insti- 
tution is occupied by a naval architect. Marine engi- 
neering has been worthily represented by the late Mr. 
John Penn, who served as President on two occasions 
(1858-9 and 1867-8). Mr. Robert Napier, distinguished 
both as a shipbuilder and an engineer, was elected in 
1863. After an interval of thirty years you have con- 
ferred upon another representative of the shipbuilding 
industry the honour of serving the Institution as its 
President, at a notable period of its history. Entering 
its new and permanent home the Institution must, in 
many ways, make new departures if its highest efficienc 
and usefulness are to be realised. Those charged wit 
the conduct of its affairs consequently have the greater 
responsibility. Speaking on behalf of the Council, I can 
assure you that no effort will be spared to advance the 
best interests of the Institution, and to provide for all 
classes of its members. 

Mechanical engineering has intimate relations with all 
other branches of engineering. With none has it been 
more closely associated than with shipbuilding in recent 
times, and upon none has its influence nm greater or 
more beneficial. The growth of our shipbuilding industry 
and the marvellous development of our mercantile marine 
during the last forty years, are matters of common know- 
ledge. The causes which have contributed to this supre- 
macy are not so well understood, and the part which 
mechanical engineering has played is not generally appre- 
ciated. In this address my principal aim will be to indi- 
cate the directions in which aLipbuilding and the working 
of ships have been influenced by mechanical engineering. 

The total tonnage of steamships for the whole world is 
about 19,500,000 tons, and of sailing ships about 7,050,000 
tons. The United Kingdom owns 54 per cent. of the 
total steamship tonnage, and 29 per cent. of the sailing 
ship tonnage. The British Empire owns 57 per cent. of 
the steamship tonnage, and over 35 per cent. of the sailing 
ship tonnage. Last year (1898) we launched more than 
1,000,000 tons of shipping, which were registered in 
British ports as additions to our fleet. 

British shipbuilding attained its highest production 
last year, when (according to the ween om returns issued 
by Lloyd’s Register) the following ships were launched in 
the United Kingdom; 761 merchant ships of 1,367,570 
tons (gross register) and 41 warships of 191,555 tons (dis- 
placement). British colonies launched 70 ships of 25,000 
tons. During the same period all other countries launched 
509 ships of 676,000 tons. The United States had an out- 
put of 170 ships and 241,000 tons; Germany, 114 ships, 
of 168,400 tons; France, 57 ships, of nearly 102,000 tons. 
The individual production of either the Glasgow, New- 
castle, or Sunderland districts exceeded the output of the 
United States. Belfast alone launched 16 ships of nearly 
120,000 tons, and the Hartlepools and Whitby 44 ships of 
nearly 126,000 tons. Of the total tonnage set afloat in 
1898, 70 per cent. was launched by the British Empire. 

The salient facts in these returns, apart from the mag- 
nitude of the production, are the practical disappearance 
of sailing ships from the list of vessels launched in the 
United Kingdom, the almost universal employment of 
steel instead of iron, and the continued increase in the 
average size and tonnage of ships. Only 17 sailing ships 
were launched, averaging about 250 tons, as against 744 
merchant steamers, averaging over 1800 tons, and 41 
warships, averaging nearly 4700 tons (displacement). In 
1860 the British extort marine included 8242 sailing 
vessels or over 3,000,000 tons (net register), as against 
527 steamers of 307,000 tons ; at the end of 1897 the figures 
were 1604 sailing ships of less than 2,000,000 tons and 
3715 steamers of nearly 5,756,000 tons (net register). As 
it is estimated that the comparative efficiency of steam 
to sailing tonnage is at least as three to one, it follows 
that whereas the total steam tonnage of 1860 was equiva- 
lent to less than one-third of the sailing tonnage at the end 
of 1897, it was equivalent to nearly nine times the sailing 
tonnage on the British register. 

The use of iron for shipbuilding may be roughly stated 
to have commenced about sixty years ago. In 1850, out 
of 133,700 tons of new shipping added to the British 
register only 12,800 tons were iron and over 120,000 
tons were wood. In 1860, out of 212,000 tons, 64,700 
tons were in iron ships, In 1868, out of 369,000 
tons, 208,000 tons were iron. In 1880, out of 404,000 
tons, 384,000 tons were iron and 20,000 tons wood. 
Steel was used to a very limited extent prior to 1875. In 
1878, only 4500 tons of steel shipping were classed at 
Lloyd’s, and in 1881 41,400 tons. The total tonnage of 
steel ships in 1881 was les than 6 per cent. of the aggre- 
gate tonnage of iron and steel ships. In 1892 steel had 
reached 98 per cent. ; and in 1898 99 per cent. of the new 
tonnage launched was steel. Iron is now used only for 
trawlers and small vessels of less than 250 tons. 

With the change from sail to steam and from iron to 
steel has come a great increase in the average size of sea- 
going ships ; and in recent years, the construction of a 
considerable number of very large vessels, designed either 
for high-speed passenger service, or for the conveyance 
of enormous cargoes at moderate speeds. The Oceanic, 


of the White Star Line, is the latest representative of the 
former class; and in 1898 no less than six steamers of 
the latter class, ranging from 800 to 12,000 tons, were 
launched in the United Kingdom. 

In all these changes, as will be shown hereafter, mecha- 
nical engineering has played an important part. 
alliance 
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gineer has been essential to success. British supremac 
in shipowning and shipbuilding is not an accident. It 
has been won Ly the enterprise of shipowners, and by the 
readiness of shipbuilders to make new departures in ma- 
terials and methods of construction, in types of ship and 
character of equipment. Forty years of continuous effort 
on these lines have produced a mercantile marine which 
has been valued by a high authority at 250 millions ster- 
ling, while its annual earnings are estimated at 80 to 90 
millions. Two generations of workers have been trained 
since wood began to give place to iron, and sail to steam. 
Unrivalled experience has been acquired. We have be- 
come the shipbuilders and shipowners par excellence of 
the world. 

This isa proud position, which cannot be maintained 
without continued attention to all that makes for im- 
provement and economy. 

Foreign shipbuilders have carefully studied our methods 
and in some respects may have improved upon them. It 
behoves us to take careful note of what is being done else- 
where, and to be ready to learn from all capable teachers. 
Although circumstances have changed in many respects, 
and in some to our disadvantage, the most confirmed pessi- 
mists have hardly dared to include our shipping interests 
in the lists where foreign competition has become serious, 
or threatens soon to be so. Other nations are naturally 
making, and will continue to make, vigorous efforts to 
develop both shipbuilding and shipowning. Some of 
them have great natural resources in the materials for 
ship construction. Judged by the favourite, but often 
misleading, method of percentages, the growth of foreign 
shipbuilding in Germany and the United States is rapid. 
Looked at in a broad common-sense way our lead is com- 
manding, and so far practically unchallenged. It should 
be maintained if proper steps taken to maintain it ; 
and if both employers and workers unite in the endea- 
vour. As our present supremacy is largely due to the 
development of our iron and steel industry, as well as 
to the great extension of mechanical labour-saving ap- 
pliances in the construction and working of ships, so must 
the metallurgist and the mechanical engineer continue to 
lend their valuable aid to the shipbuilder. We should 
never forget the fact that in the later days of wood 
shipbuilding the United States—being rich in timber, 
while we had to import largely, and having de- 
signers who showed remarkable boldness and skill—made 
a bold bid for equality. In 1815 the United States 
possessed about half the tonnage of the United Kingdom. 
In 1861 they possessed nearly 5,500,000 tons of shipping, 
while the United Kingdom owned about 5,900,000 tons. 
With the change to iron, and probably to some extent 
as a consequence of the Civil War, the competition died 
away. Now the Umited Kingdom owns over 123 millions 
of tons, as against about 24 millions of tons owned by the 
United States. Signs are not wanting, however, that 
our Transatlantic cousins are not content with this rela- 
tive standing, and we may anticipate a renewal of the 
old competition, which is another reason for taking heed 
to our methods and machinery, and neglecting no source 
of economy in either building or working ships. 

On this occasion I do not Big ged to dwell upon the 
remarkable improvements made in the steam-generating 
and propelling apparatus of modern steamships. Time 
is not available, nor is it desirable to make the attempt. 
The history of the wonderful advances made in marine 
engineering has been ably summarised in our Pro- 
ceedings a Sir Frederick Bramwell, Mr. F. C. 
Marshall, and the late Mr. Alfred Blechynden. 
Another chapter in this history is now nearly due, 
and I trust will be contributed before long by some 
equally competent writer. Nor can we leave unnoticed 
the valuable reports made on marine engine trials by our 
Research Committee, so ably presided over by Dr. 
Kennedy. It may be doubted if any of the lines of 
research promoted by the Institution has been produc- 
tive of greater practical results, or more suggestive of 

ible improvement. While I am compelled to pass 

y without further notice this important section of the 
work of the mechanical engineer, it is only right to say 
that the change from sail to steam, even for the longest 
voyages, with all its contingent advantages, could never 
have been made but for the inventive genius which has 
economised on coal consumption, increased the power 
developed from a given weight of machinery, and 
accelerated as well as made more regular transit across 
the sea. 

Even when this omission is made there remains a most 
extensive field to survey, when dealing with the in- 
fluence of mechanical engineering on shipbuilding. It 
will be convenient to range my remarks under the two 
great divisions of the shipyard and the ship, 

Mechanical Engineering in the Shipyard.—So long as 
wood was the principa] material employed in shipbuild- 
ing, manual power reigned supreme in the largest and 
best equipped shipyards, including the Royal Dockyards. 
Machinery was used little, if at all, in the operations of 
shaping, fixing, combining and fastening the various 
parts of ships’ structures. Remarkable results were 
achieved under these conditions. The towering three- 
deckers, now serving as hulks at our great naval ports, 
are monuments of the constructive skill of the shipwright, 
based on the experience of conturies, with wood as his 
material and only simple hand-tools. If I may refer to 
my own recollections, when, as a lad, I entered Devonport 
Dockyard forty years ago, it may serve to illustrate the 
changes that have occurred since that date in shipyard 
equipment. A Royal dockyard then had its steam 
factory and machine shops for the repair of engines and 
boilers ; a millwrights’ shop for dealing with ship fittings; 
its steam saw mills for converting timber ; its roperies 
with suitable machines; and special departments for 
block-making or other manufactures. A few steam- 
hammers were to be seen in the forges. Steam cranes 


and capstans were installed around the basins, and steam 
pumps were used for the docks. But for shipbuilding 
proper, manual labour heldits own. Individual pieces of 
the structure were shaped by hand and lifted by hand- 
power winches, as their size and weight were not con. 
siderable. Attempts were made from time to time to 
introduce new machines and to diminish hand-labour, 
Few of these succeeded. Even in the joiners’ shops 
pear eres By samen were then but little used. One 
incident dwells in my memory. An experimental machine 
was erected for cutting out the frame timbers (or “ ribs * 
from the logs. It was ingeniously contrived to cut curved 
and bevelled timbers for large warships, and to relieve 
the sawyers from the heaviest work. After an extended 
trial, however, in competition with the hand-sawyers, it 
was agreed that they could beat the machine, and its use 
was discontinued. 

The contrast between these conditions and those now 
to be seen in a modern shipyard is extreme. Machinery 
and labour-saving appliances abound, and are essential to 
rapid and economical working. With ships of increased 
dimensions scantlings have become heavier, the sizes and 
weights of plates and bars have increased, special arrange- 
ments have to be made for transporting and handling 
materials, and the power of all classes of machinery has 
had to be increased proportionately. In a well-equipped 
yard the most careful consideration is given to every step 
necessary in dealing with materi from their delivery 
up to the time when they find their places in the struc- 
tures of ships. The stacks of plates and bars are s0 
situated that the materials can be readily lifted from the 
trucks on arrival, or out of the dépét when required for 
use. Travelling cranes, or gantries, command the whole 
dépét. Bogies, in many cases running on light railways, 
convey the materials to the machine shops, furnaces or 
bending slabs, where they are shaped and prepared 
for erection, afterwards being similarly transported 
to the building slips. A large number of cranes are 
used for handling the materials with a minimum of 
labour while at the machines. At the building slips 
also mechanical lifting appliances are freely used. 
Hitherto, manual power has been chiefly employed in fix- 
ing and riveting together the several parts of the struc- 
ture. Serious attempts are now being made to extend 
the use of machinery even to those portions of the work. 
Some of the leading firms have erected at their building 
slips large travelling cranes or gantries, capable of moving 
along the lengths of the slips, as well as commanding the 
whole breadth. These locomotive lifting appliances can 
be used for both erecting and putting into position parts 
of the structure, as well as for carrying portable machine 
tools. Messrs. Harland and Wolff made use of a very 
large installation of this kind in oe the Oceanic. 
Hydraulic power was chiefly employed by them, and 
powerful machine-riveters were also used extensively, the 

lating being of unusual thickness. Messrs. Swan and 
ee of Wallsend, near Newcastle-on-Tyne, have 
adoptec another plan. oe sheds of special 
design have been built over the slips. These sheds give 
shelter to the workmen in bad weather, and facilitate 
many of the operations of erecting and fastening parts of 
the structures. They also carry a very complete arrange- 
ment of overhead electric cranes, which travel the whole 
length of the slips. These cranes lift and put in place 
frames, beams, and plates, as well as carry certain ma- 
chine tools. At the Newport News shipyard in the 
United States, electrical appliances have been adopted 
for work of a similar nature. In all these cases it 18 
understood that the large initial outlay has been justified 
by experience, especially in building heavy ships. This 
is readily understood, when it is remembered that from 
7000 to 10,000 tons of material have to be built into the 
largest ships of the present day, and traversed over lengths 
of 500 ft. to 700 ft., as well as lifted to great heights in 
many cases. 

Some firms are content with simpler arrangements, 
such as derricks with mechanical power for lifting. No 
doubt such devices are of real service, and they permit 
of easier readjustment under the varying conditions of 
shipyard work. Ships have grown rapidly in size, and 
will probably continue to do so. With more elaborate 
and permanent appliances there is a difficulty in fore- 
seeing what margin should be provided beyond the max!- 
mum requirements of the period when the appliances are 
designed. In the Royal Dockyards, for example, and in 
some private yards where sheds existed over building 
berths, they have had to be removed in order to provide 
for ships of unprecedented dimensions. I have seen cases 
where ordinary sheerlegs, with mechanical power for 
hoisting, have been found more useful for fitting armour- 
plates on the sides of a battleship than travelling steam 
cranes. Facts of this nature, however, in no way con- 
tradict the general ape oe that well-considered lifting 
appliances are of great utility in building ships. 


(To be continued.) 





Great Cenrrat Ramway.—Erratum.—In our article 
on the Regent’s Canal roof, on page 439 ante, It was 
stated that the work was done by the Butterley Com- 

y, Limited, Tipton, Staffordshire. This should have 
n the Butterley Iron Works, Derbyshire. 

CURRENTS IN THE NorTH Sga.—A series of ma 
experiments is to be commenced to-morrow — BY, 
the 29th inst.), under the direction of the Bei pt 
Government, with the object of ascertaining the wr i 
the currents in the North Sea. Professor Gibson, 0 “4 
University of Louvain, will have charge of the — 
ments. ttles will be thrown into the sea at — 
i and each will contain a postcard requesting 








pone u 
nder to post it. 
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INDUSTRIAL NOTES, 


Tuk joint committee of employers and operatives, 
which was established 18 years ago in connection with 
the weaving departments of the cotton trade in north 
and north-east Lancashire, had a long conference at 

anchester on Tuesday on the question of the 10 per 
cent. advance of wages demanded by the operative 
unions amalgamation. The conference was ad- 
journed until May 3, the employers having promised 
fe lay the matter in the meantime before their dif- 
— district associations. A meeting of the Master 
oar Federation was to consult on the ques- 
oe of ‘short time” for spindles in the event of 
fro stoppage of looms. References have been made 
gS opane to time as to the numerical strength of 
C peratives’ Association——called ‘‘The Northern 

Cunties Amalgamated Associations of Weavers ” 








—and which is quite distinct from the Opera- 
tive Cotton Spinners’ Associations. The wages ques- 
tion has been settled as regards the latter, and is 
therefore out of the way. The total number of 
members in association is reported to be, in round 
figures, 82,000. The actual number returned as 
members at the central offices was 74,420, but the 
instructions given were to make the returns 10 per 
cent. below the full strength to allow for members 
out of limits or benefit. This shows how numerically 
strong the association is, and how well prepared it is 
for any eventuality. The employers are fully cog- 
nisant of this, and the very fact of preparedness on 
both sides seems to have influenced both parties to 
The distribution of 
Blackburn, 10,500 ; 
ton, 2240; 
ton, 1200; 


avert a conflict if possible. 
membership is as follows : 
Burnley, 8800; Preston, 4000; Accrin, 
Tadiham, 3600; Haslingden, 1550; Ris 








oe, 4 ‘5Qh7 We 
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Nelson, 5100; Clitheroe, 1370; Longridge, 550; 
Bamber Bridge, 550; Church, 1900; Darwen, 5000; 
Ashton, 4500; Chorley, 2000; Ramsbottom, 1100; 
Oldham, 2570; Bury, 2700; Todmorden, 1150; 
Subden, 100; Heywood, 1600; Hyde and Hadfield, 
3000 ; Colne, 2650; Rossendale, 1300 ; Glossop, 9000 ; 
Bacup, 500; Whitworth, 400; Bolton, 2500; 
Macclesfield, 330; Saddleworth, 260. It will be seen 
that the membership is strong in all places in com- 
parison with the total number of operatives. A 
conflict with such forces would be deplorable, as it 
would spell ruin and distress over a very wide area. 
The employers are equally well organised in the same 
districts. 

Although those forces are apparently in antagonism 
at the date of writing, they are in reality negotiat- 
ing, and the final result will, it is hoped and be- 
lieved, be a peaceful solution. This, indeed, was fore- 
shadowed in the amicable arrangement with the cotton 
spinners, effected some time ago. More recently the 
matters in dispute between the Card and Blowing- 
Room Operatives and the employers, at three of the 
large cotton-spinning mills at Oldham, have been the 
subject of prolonged joint conferences between the re- 
presentative of both sides, and, in the case of two out 
of the three, an amicable settlement has already been 
effected, and the third is expected to be settled 
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in a few days. All these negotiations and arrange- 
ments point to a better understanding between th 
employers and the operatives in the great cotton 
industries of Lancashire. It is hoped that the out- 
come of the present and recent disputes, and the final 
conference for the adjustment of wages, will eventuate 
in a more permanent form of organisation for dealing 
with all such matters in the future. The Joint Com- 
mittee, which has fora long period dealt with questions 
of wages and conditions of employment, has had to 
struggle through difficulties arising out of varied 
interests, different customs, and local wages; it has 
had also to deal with matters arising out of recent 
legislation as regards steaming, particulars of work, 
and other delicate questions, many of which had to be 
adjusted for the first time, under new conditions. It 
is now hoped that some broad general principles may 
be agreed to whereby there shall be greater uniformity 
in working details, and inthe scales of payment for 
the work done. Such an arrangement in a vast 
industry, covering a very wide area, and affecting a 
great variety of matters, would give an impetus to 
conciliation vastly beyond any provisions in Acts of 
Parliament, and open up the possibility of a peaceful 
colution of industrial questions in most of the trades 
of the country. The iron and steel trades, the coal 
trades generally, the boot and shoe trades, and, in a 
milder way, the clothing trades, have effected some 
such arrangement, and we may add now the engineer- 
ing trades. What is to prevent the same being done 
in the building trades, the shipbuilding trades, and the 
woollen trades? Every fresh step in advance is a gain, 
and an encouragement to other trades to follow in the 
same path. 





An informal but very important conference of 
trade union officials and labour leaders was held 
in Manchester, towards the close of last week, to 
consider the question of Trade Union Federation, 
and especially the rules of the General Federation of 
Trade unions as formulated and agreed to at the Man- 
chester Congress held in January last. The conference 
was convened by the Council of the Amalgamated 
Society of Operative Cotton Spinners, the convenor 
being Mr. J. Maudsley, the secretary, who was elected 
chairman of the conference. The circular pointed out 
that ‘‘ it would be of material assistance in discussing 
the question of trade union federation if a private 
conference of representatives of the better organised 
trades were held.” As the time for sending in ad- 
hesions draws near there seems to be some hesitancy 
as to making a start—who shall be the first. It is 
said that the general feeling at present is ‘‘ waiting 
to see what turns up.” Of course this is hindering 
the realisation of the scheme about which so much 
has been said, and so little hitherto done. The 
chief trades represented at the conference were 
the textile workers — cotton, woollen, worsted, 
&c., the boilermakers and iron shipbuilders, ship- 
wrights, tailors, machine workers, steam - engine 
makers, compositors and printers, gasworkers, lace 
workers, and hosiery workers. Neither the Amalga- 
mated Society of Engineers, nor any of the building 
trades were represented. Out of the total number of 
unions represented only four had really decided to 
join the federation, the others were on the fence. The 
conference agreed as to the principle of federation, 
but the general feeling was that the rules require a 
considerable deal of amendment, and especially in the 
direction of securing more complete autonomy to each 
of the unions federated. The conference did not pass 
any formal resolutions, but it was agreed that the 
alterations in the rules thought to be necessary could 
be made by the various societies who had set up the 
federation. This caution as to procedure is prudent, 
for the whole complexion of the labour question 
might be changed by a false move by the federation 
when it is once established. Trade unions have 
yearned for federation for seventy years. Various 
efforts have been made and failed ; even now there 
is a doubt as to the readiness of the better-organised 
trades to enter into a combination, the effect of which 
is altogether problematical. 





The Federation of the Shipbuilding and Engineering 
Trades, which has long been in existence, and from 
which the Amal wet: Society of Engineers seceded, 
has held a meeting specially to consider the new fede- 
ration scheme as agreed to at Manchester, the out- 
come of which has been a circular signed by the 
ofticials of the eighteen societies federated. The cir- 
cular is in the form of a pronouncement as to the 
attitude of the old federation to the new. It does not 
seek to interfere with the freedom of the several unions 
to join the new federation, but to define the relation- 
ship of the two bodies. The circular deals with the 
financial aspect of the new scheme, and the question 
of representation on the management, together with 
the autonomy of the various unions. The committee 


consider that it is not necessary or desirable that any 
of the unions now federated shall sever their con- 
nection with the body with which they are now 


tion. 
of the new general secretary—5l. or 4/. 10s.; or 4/. 
per week to commence with. To get a good man and 


departments. 

aids tenpielen comin 
three weeks, and boilermakers are so excessively busy 
that in many cases the firms are unable to entertain 
new orders with any promise of delivery before the 
close of the year. 
work, the leading firms having enough on hand to 
carry them well over the present year. 


justification for the continuation of the existing 
organisation, whatever may be the development of 
the new scheme. Thecircular points out that yeoman 
service has been done in the nine years of the exis- 
tence of the federation, and suggests that if any of the 
unions hold aloof from the new federation, they may 
well affiliate the members to the old federation. The 
financial aspects of the question are discussed by Mr. 
Knight in the monthly report, and the conclusion 
drawn is that the contributions to the new scheme 
will not suffice to meet the payments under the rules. 
The cost of management is commented upon as being 
likely to absorb two-thirds of the income, leaving only 
one-third for the payment of strike allowance. Then, 
again, the question has arisen as to whether federation 
strike pay is to be in lieu of, or supplementary to, the 
union pay. Those and many other matters are dis- 
cussed, and then the members are asked to vote on 
four questions, beginning with: ‘‘ Are you in favour 
of joining the new federation?” The cost to the 
Boilermakers will be 165/. as entrance fees for 90 per 
cent. of the members, and 3960/. per annum as con- 
tributions for 90 per cent. of the members for strike 
pay in case of a dispute of 5s. per week. To show 
ow it works, the cost of disputes to the union for 
the last thirteen years has been 1269/. less than the 
contributions to be paid to the new federation. 





The report of the Boilermakers and Iron Shipbuilders 
is jubilant over the continuance of good trade. It states 
that there is a ‘‘ good demand for men, especially in 
Belfast, where a large number of full sets of riveters 
can have constant employment. Other places are also 
in want of riveters. Then the secretaries are told that 
they must not keep members on their books who are 
capable of doing work,” that is who are not ill. The 
returns show that 3480 members were on the funds 
as compared with 3274 last month. Of the total 1069 
were on donation, 220 signing the vacant book, 33 had 
cards granted, 1624 were on sick benefit, and 534 on 
superannuation benefit. These figures show an in- 
crease of 135 on donation, when work is so plentiful. 
There were also 77 more on the sick list. The report 
says: ‘“‘There must be something radically wrong 
somewhere, when we remember that we are getting 
out of the winter months and there is an abundance 
of work for the workers.” It is, indeed, sad to reflect 
that full-grown men will sponge on the funds when 
work is to be had for the asking. It would be better 
to turn them adrift from the union than permit them 
to live on the hard earnings of their fellows. The 
officers of the various branches were reminded that 
men off work by stress of weather can only come on 
the funds after the expiration of six days, and only 
on a note from the foreman certifying to the fact 
that the member is suspended through no fault of his 
own. The admission of 150 members of the London 
society is reported ; it was the members of this society 
that caused some friction at the East End during the 
eight hours’ strike of 1897. The members of the union 
have decided to retain the services of Mr. Robert 
Knight, J.P., as consulting secretary, at the highest 
salary voted upon, viz., 3/. 10s. per week, by 17,044 
against 15,830; majority for, 1214. Butit is explained 
that in the minority many voted for a higher sum up 
to 5/. per week as a retiring allowance with no duties, 


and others for either 3/. per week, or 2/. 10s. per week. 


In reality the general consensus of opinion was to 
retain him, only differing as to the extent of remunera- 
The members have now to vote as to the salary 


pay him well is their policy. 





General activity in the engineering trades is fully 


maintained throughout Lancashire in all the chief 


Locomotive builders report consider- 
forward during the last two or 


Machine-tool makers are full of 


Stationary- 


— builders are kept well supplied with orders, 
an 


exceptional activity is general throughout the 


hydraulic and electrical branches of engineering. It 
is, indeed, an exceptional case for any firm to be want- 
ing work. Local reports from the chief centres con- 
firm those statements, not only as regards engineering 
and allied trades, but generally. In the Manchester 
and Salford district, in branches of trade unions with 
21,187 members, only 505, or 2.4 per cent., were 
reported to be unemployed. Ironfounders report trade 
as busy, engineers as moderate, boilermakers as good, 
smiths and strikers as fair, brassfounders and finishers 
as busy, filesmiths moderately so. 
district toolmakers, pattern-makers, plate and machine 
moulders, and brassfounders report trade as good ; 
boilermakers, ironfounders, textile machine makers, 
and tinplate workers as fair ; engineers, iron grinders, 
and gas-meter makers as moderate. In the Bolton 


In the Oldham 





associated. There is, the circular says, abundant 


district engineers, steam-engine makers, machine 





men, boilermakers, pattern-makers, range fitters, and 
machine fitters report trade as good or as busy. It ig 
the same in the ry Chorley, and Wigan districts, 
In the Burnley and Blackburn districts employment 
in the engineering branches is good, fitters in machine 
shops are busy, ironfounders moderately so. In the 
Liverpool and Birkenhead districts all branches of 
engineering and shipbuilding are reported to be good, 





The position of the iron trade in the Wolverhampton 
district has not changed for the worse by the recent 
advance of 10s. per ton for marked bars, and the 
previous rise of 5s. walang on unmarked bars ; or the 
contrary, there has been a large influx of new business 
since the quarterly a Uncertainty may have 
iven rise to hesitancy, but there is hesitancy no 
onger. Demand is unchecked, both merchants and 
manufacturers are eager to get their orders for finished 
iron on the makers’ books. Instances are reported of 
consumers being unable to place their orders even at 
the highest rates, as many of the works are fully en- 
gaged for the current quarter on orders previously 
accepted ; some firms, it appears, have sold their 
entire output for the next six months. For various 
descriptions of rolled iron there are increasing demands 
for the home Government, engineering firms, construc- 
tive concerns, and for the general country trade, 
Makers of best bars and boiler plates have an acces- 
sion of new business, and the common bar iron trade 
has a most buoyant tone. Further improvement is 
manifest in the best sheet trade, and there is a steadier 
demand for black sheets. Hoops, slit rods, and wide 
strip are in demand, quotations being firm all round. 
The steel trade maintains its activity in all branches, 
The upward tendency in the price of raw material 
and fuel enables the producers of finished iron and 
steel to be very firm in prices. All the mills and 
forges throughout the district are well employed, the 
entire output being insufficient to meet the require- 
ments of would-be customers. In all the engineering 
and allied trades employment is good. 


Business in the iron trade in the Birmingham dis- 
trict has been active, principally connected with orders 
negotiated at the recent quarterly meeting. The 
transactions resulting from that meeting are reported 
to be in excess of the usual average, consumers being 
anxious to cover themselves in respect of contracts 
for finished material which they had entered into. 
Owing to the scarcity of pig iron, especially foundry 
descriptions, there was quite a scramble to get orders 
placed, many not being able to get their full require- 
ments guaranteed for delivery within the next two 
months. Buyers had to pay ls. to 2s. per ton above 
current rates for certain descriptions to insure accept- 
ance of orders. A fair number of orders have been 
received for merchant bars, plates, hoops, strip, and 
angle-iron at the enhanced rates, and marked bars are 
steady at the new rates. Black sheets have improved 
in demand. Steel sheets have advanced in price, 
mainly it is said, by reason of combination. The 
general condition of trade is good, as shown by the 
trade union returns, for out of 22,043 members of 
local branches, only 398, or 1.8 per cent., were re- 
ported to be unemployed. The engineering branches 
vary in their reports, six branches report trade as 
moderate, two as good, and two as bad ; toolmakers 
only report trade as moderate; the pattern-makers, 
ironfounders, smiths, and strikers as good. 





The threatened dispute in several Lancashire towns 
in connection with the pattern-makers has been averted. 
The men had made a demand for an increase of 2s. per 
week in their wages, and had given notice of intention 
to cease work if the demand was not conceded. The 
employers took the matter into consideration and last 
week they intimated to the men that the demand 
would be conceded, and would come into operation 
at once. The concession will affect not only those 
who belong to the United Pattern-makers’ Society, 
but those also who belong to the Amalgamated Society 
of Engineers, which is one of the branches included 
in that amalgamation. 





The Plasterers’ dispute is not merely not settled, 
but there are indications that possibly a grave crisis 18 
pending. Up to the present time the dispute 1s 
limited to that one branch of the building trades: 
there are rumours to the effect that the whole of the 
group may be involved, possibly ere these Notes are 

ublished. On the other hand, it will — a good 
veal of pressure to induce the master builders to lock 
out carpenters and joiners, masons and bricklayers, 
painters and plumbers, because the plasterers are 
obstinate. Of course, the questions at issue may 1- 





volve all those trades, in which case concerted action 
may be deemed advisable. But we hope that wiser 
counsels will prevail, and that some modus vivendi 
may be found, not only to avert a general lock-out, 
but to bring about some friendly settlement between 
the plasterers and master builders. 





The carpenters and joiners of Glasgow struck work 
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last week for a further advance in wages from 94d. to 
10d. per hour. The strike was only partial, as some 
seventy-two firms have, it is reported, conceded the 
terms. This will bring the wages of carpenters in 
Glasgow to the highest level ever reached, approxi- 
mating, indeed, to the highest rates paid in the best 
districts of England. 





At a joint meeting of the shipbuilders of the Tyne, 
Wear, and Tees held in Sunderland, the application 
of the National Union of Gas Workers and General 
Labourers for an advance of 10 per cent. in wages 
was considered, a deputation of the men stating their 
case. After hearing the various speakers, the em- 
ployers refused to concede the advance on the ground 
that there was a considerable slackening in the ship- 
building trades. 





The Cleveland miners have accepted the offer of the 
employers of 64 per cent. advance in lieu of the 7} per 
cent. demanded, the employers making some conces- 
sions also as to the methods of working. The compro- 
mise was accepted by the men by a large majority. 
A stoppage of work is thereby averted. 

The Durham miners are maturing a scheme for 
dealing with their over-age members. A number of 
miners’ cottages have been secured—almost a whole 
miners’ village, at a reasonable price ; these are to be 
done up, and made into residences for the old miners 
who are past work. Old-age pensions are to be granted, 
thus affording one solution of that problem. It is 
reported that the union is stronger than ever it was ; 
trade is good, wages are fairly high, and the districts 
are in a state of general prosperity. 

The miners’ strike in Belgium has attained great 
dimensions ; it was reported that at the close of last 
week 50,000 were idle, and the want of fuel has caused 
the glass works and some factories to apply to British 
firms to supply coal. This willraise a question among 
the English coal miners as to the supply of coal while 
the men are on strike, as the Belgian miners are 
associated with the International Federation, whose 
congress will meet in Brussels very shortly. Offers 
have been made to the miners of an increase of pa, 
in some districts, but the offers were not accepted. 
So far the strike has not been attended by any dis- 
turbances, the people conducting themselves quietly 
but determinedly. Of course, as usual on the Conti- 
nent, there was a military display of force in case of 
eventualities, but there was no disorder. 





Rounp THE Wortp.—Prince Hillkoff, the Russian 
Minister of Railways and Telegraphs, is of opinion that 
when the Trans-Siberian Railway is finished it will be 
possible to travel round the world in thirty-three days, 
viz., Bremen to St. Petersburg, 14 days; St. Petersburg 
to Vladivostock, travelling by railway at the rate of 32 
miles per hour, 10 days; Viedivastonk to San Francisco 
by steamer, 10 days; San Francisco to New York, by rail- 
way, 4} days; New York to Bremen by steamer, 7 days; 
total, 33 days. 


Gas 1n_ Paris.—The quantity of gas made by the 
Parisian Company for Lighting and Heating by Gas in 
February was 7,380,252 cubic metres, as compared with 
7,568,386 cubic metres in February, 1898, showing a 
decrease of 188,134 cubic metres, or 2.48 per cent. The 
aggregate production for the first two months of this 
year was 16,528,383 cubic metres, as compared with 
16,667,032 cubic metres in the corresponding period of 
1898, showing a decrease of 138,650 cubic metres, or 
0.83 per cent. 





, Bevc1an Buast-Furnaces.—The number of furnaces 
in blast in Belgium at the commencement of April was 33, 
while seven furnaces were out of blast at the same date. 
The total of 33, representing the furnaces in blast in 
Belgium at the commencement of April, was made up as 
follows: Charleroi district, 14; Liége district, 13; 
Luxembourg, 6; total, 33. The production of pig in 
Belgium in March was 116,660 tons, as compared with 
91,140 tons in March, 1898 ; the aggregate output of pig 
in Belgium in the first three months of this year was 
306,850 tons, as compared with 242,670 tons in the corre- 
sponding period of 1898, 


Torrgpo-Boat DrsTRoYERS FOR JAPAN.—Messrs. J. I. 
Thornycroft and Co., of Chiswick, have recently con- 
gencted six torpedo-boat destroyers for the Imperial 
—? Government, three of which have carried out 
: eir trials successfully and have left this country for 
Japan. The fourth vessel has also passed the full-speed 
trial and will be despatched to Japan at the end of this 
fom The first of this t of vessel to arrive in 
pan is the Shinonome, which the builders contracted 
to deliver under an experienced captain and crew. The 
ago left Falmouth on February 17 last, and arrived at 
a estination in Japan on April 15, so that including 
o Ppages she has just been about two months on the 
ree. This is considered a very good record for a 
wrpedo-boat destroyer, and compares very favourably 
whi “ag / of the British destroyers sent out to the East, 
culed ‘ 1s Stated, have taken a considerably longer 

riod for this journey. The vessel made the voyage 


SUBMARINE TELEGRAPH ENTERPRISE. 


Tue revenue of the Eastern Extension, Australasia, 
and China Telegraph Company, Limited, for the half- 
year ending December 31, 1898, amounted to 290,431/., 
as compared with 275,142/. in the corresponding period 
of 1897. The working expenses were 100,086/., as 
compared with 102,845/. During the half-year the 
policy of gradually renewing weak portions of the 
company’s system was steadily pursued ; the cost of 
the renewals, amounting to 56,806/., was charged 
against the general reserve fund; on the other hand, 
51,9487. was transferred to the general reserve fund 
out of the profits of the half-year, and 12,478/. having 
been received for interest on reserve funds invest- 
ments for the six months, the fund was increased from 
817,989/. to 825,6097. The 56,8067. expended in re- 
newals was made up as follows; Renewal of the Tas- 
manian and Victorian original cable, 12,557/.; partial 
renewal of the Saigon and Hong Kong cable, 40,0007. ; 
and partial renewals of the Banjoewangie and Port 
Darwin cables, 4249/7. The recent insurrections in the 
Philippines having made it impossible to maintain effi- 
cient telegraphic communication in that quarter, the 
company was for a short time compelled to close all its 
stations in theislands of Panay, Negros, and Cebu, and 
to withdraw its staff to Manila. The Panay and Negros 
cable has been recently reopened for traffic ; and by 
arrangement with the Government of the United States, 
the Manila and Capiz cable has been extended to Ilo 
Tlo direct, thus making the latter communication in- 
dependent of unsatisfactory land lines between Capiz 
and Ilo Ilo. The receipts of the company from mes- 
sages in the first half-year were 264,491/., while 
25,8897. was derived from subsidies. In this total 
of 25,889/., Australian duplicate cable subsidies 
figured for 16,2007. a Tasmanian cable subsidy, 
for 2100/., a Tonquin subsidy for 5291/., and a 
Philippines cable subsidy for 2250/7. With regard 
to the last-mentioned subsidy, the com has 
been advised that, according to international law, the 
United States are bound to take over the obligations 
into which Spain entered with the company in regard 
to telegraphic communication with the Philippines. 
While 56,806/. was charged against the general re- 
serve fund during the past half-year fcr the renewal 
of cables, the ordinary expenditure for the mainten- 
ance of cables for the six months was 26,045/. The 
company owns two cable-repairing steamers, viz., the 
Sherard Osborn and the Recorder; and the cost of 
these two vessels for the six months was 8193/. and 
6081/. respectively. The value of the cable expended 
on repairs and sundry expenses of stations, after de- 
ducting the value of picked-up cable, came out for the 
six months at 2487/. The insurance of cable on board 
maintenance ships involved a charge of 1418/. The ex- 
penses of a cable dépdt at Singapore were 1750/. The 
expenses attending the hire of a maintenance ship of the 
Great Northern Telegraph Company for the repair of 
cables in the China seas amounted to 2920/., while 
3197/. was allowed for depreciation of cable stores. 


of 1898 to the amount of 137,118. The company has 
formed five reserve funds, viz.: general reserve fund, 
825,609/.; maintenance ships’ reserve fund, 104,342/.; 
insurance fund for the maintenance of ships and cables, 
106,279/.; fire insurance and guarantees reserve fund, 
71,442/.; and depreciation of buildings and cable dépét 
reserve fund, 13,400/. These reserves were represented 
by actual independent investments to the extent of 
1,025,540/., and also by 90,236/. cash in hand. 

The investments of the Submarine Cables Trust 
stood, April 15, 1899, at 280,355. The dividends 
received on these investments for the year ending 
April 15, 1899, amounted to 21,3867. After providing 
for the expenses of the Trust, the full interest of 6 
per cent. was paid for the year upon the outstanding 
certificates of the Trust; but after this had been done, 
a balance of only 82/. remained to be carried forward. 
The largest investments of the Trust have been made 
in the preferred stock of the Anglo-American Tele- 
graph Company, Limited, 65,329/. ; the ordinary stock 
of the Eastern Telegraph Company, Limited, 82,7241. ; 
and the ordinary shares of the Eastern Extension, 
Australasia, and China Telegraph Company, Limited, 
93,7387. The stocks and shares held by the Trust 
were purchased some years since at a more or less 
considerable discount, and they have since materially 
appreciated in value. 





A Great Rvusstan Drepcr.—A powerful dredge has 
been built for the Russian Government by the John 
Cockerill Company. The dredge is constructed on the 
principle of the dredge Beta, in use on the Mississippi, but 
it is much larger, being able to remove 4000 cubic yards of 
sand, gravel, clay, or similar material, per hour to a dis- 
tance of 700 ft. The dredge is to be used in digging a ship 
canal to connect the Baltic with the Volga. e earth is 
cut up and mixed with water by revolving cuttings, until) 
it is of a consistency which can readily be fo up by 


two steam pumps of 1428 horee-power each. The dredge 
is 214 ft. 6 in. long, by 61 ft. 6 in. wide, and when ready 





Without mishap, and is described b the 
48. very good sea boat, rl y the captain in charge 


for work it draws 4 ft. 6 in. of water, 





er cable and other stores were on hand at the close | g 


BALANCING ENGINES. 
The Balancing of Engines, with Special Reference to 
Marine Work. 
By Mr. W. E. Datsy, M.A., B.Sec., Professor of 
Mechanical Engineering and Applied Mathematics in 
the City and Guilds of London Technical College, 


Finsbury. 

(Concluded from page 532.) 

Problem IIT.—Given the centre lines of four cranks 
and the corresponding ahead and astern eccentric sheaves ; 
the mass of the different parts of the valve gears and the 
mass of one piston; to fix the crank angles and the 
masses of the pistons, so that the reciprocating masses 
may be in balance amongst themselves, and to find the 
balancing masses for the crankshaft. 

Fig. 17 shows the crankshaft and centre lines. Above 
each crank and sheave is written the reciprocating and 
revolving masses at the crank radius, it being understood 
that the connecting-rods and eccentric rods are included 
by the method of Section VI. This problem presents the 
peculiarity that the eccentric cranks are fixed rela- 
tively to the main cranks. 

In calculating the reciprocating masses, it may be 
noted that the engine is supposed to be in forward gear, 
and that the equivalent reciprocating mass for the ahead 
eccentric in each case includes the mass of the valve, 
valve spindle, &c., an iain part of the eccentric 
rod, and one-half the link. 

The valve motion of No. 4 crank cannot be taken into 
consideration in the general method, because its crank 
angles are functions of crank No. 4, the last angle to be 
determined. 4 

Assume the mass of the reciprocating parts of No, 1 
crank to be 1000 lb, 

Fill in Schedule IV. 


Sosrpute IV. 





Reciprocating Masses. Reference Plane at No. 4. 








| | 
Distance Byeivatent } 
from assat | Equivalent 
Number of Orank. Reference' Crank Meas Moment, 
Plane. Radius. | 
ft. Ib. | 
we 4 astern eccentric } 
sheave #e fa ..| —3.3 60 | : 
No. 4 ahead _ eccentric Not included. 
sheave --| —3.0 140 
No. 4 crank .. 0 Unknown 
| 1020 
Po Mee 4.0 | Unknown Unknown 
| (1250) (5000) 
», 8 astern eccentric 7.0 60 420 
me re Se ae 1095 
» 2Crank.. 10.0 | Unknown Unknown 
| (1500) (15,000) 
», 2 astern eccentric 130 =| 70 910 
» 2ahead ,, 13.3 | 150 1,995 
» lcrank.. yf 16.0 1000 16,000 
»» lL astern eccentric 20.0 | 70 1,400 
»» lL ahead + 20.3 145 2,943 














Crank angles between Nos. 1 and 2, 200 deg. ; between Nos. 1 
and 3, 100 deg. (Fig. 22.) 

Set out each crank and the centre lines of its eccentric 
sheaves (Figs. 18, 19, 20, and 21). The sheaves are all 
rawn for an angular advance of 30 deg. 

Draw (Fig. 18) A B, BC, CD parallel to O K, O F, 
OE respectively, and representing on some convenient 
scale the corresponding mass moments given in the 
schedule. Mark these vectors carefully with arrows to 
indicate their way of action. 

Set out (Fig. 19) A B, B, C,, C, D, parallel to O K, 

F, O E respectively, B, C,, C, Di representing the 
corresponding mass moments. A, B, is of indefinite 
length, since the mass moment of crank No. 2 is not 
known. Draw similarly Ay Bo, By Co, Co Do (Fig. 20) for 
crank No. 3, leaving Co Do indefinite as to length. The 


order of drawing the vectors of Figs. 19 and 20 is so 
chosen that when they are arranged to form the polygon, 
Fig. 18, the arrows irection, 


a — round in one 

the sides B, A; and Cy Dp are adjacent lines in the 
polygon. There is now a choice of two ways of con- 
tinuing the work. 

1. Assume values for the indefinite equivalent mass 
moments of Figs. 19 and 20, and find the crank angles. 

2. Assume crank angles between cranks No. 1, No. 2, 
and No. 3, and find the unknown equivalent mass 
moments. 

The latter is the best way to design. Fix the angle 
between No, 1 and No. 2 cranks to be 200 deg., and . 
tween Nos. 1 and 3, 100 deg. (Fig. 22). 

Set out the moment polygon thus: 

Trace the vectors of Figs. 19 and 20 on separate pieces 
of tracing paper. Pin the tracing from Fig. 20 over the 
vector drawing of Fig. 18 by a single pin through Ay on 
the tracing and D on the drawing. Similarly, pin the 
tracing of Fig. 19 through D, on the tracing and A on 
the drawing. Turn the tracings round their pins until 
A, B, is parallel to crank No. 2, and Cy Do to crank No, 3. 
X, the intersection of the indefinite lines A; B,, and 
Cy Do, defines their length, and, therefore, the equivalent 
mass moments for cranks Nos. 2and 3. Measure these 
off and enter them in the schedule. Divide each by its 
appropriate distance from the reference plane and enter 
the equivalent mass so obtained in Column I. Ib is at 
once settled that the reciprocating crankpin mass for 
No. 2 crank is 1500 lb., and for No. 3 crank 1250 lb. 
Draw a polygon whose sides are parallel to the first, and 








* Paper read before the Institution of Naval Archi- 
3. 
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of Column I. 


proportional to the equivalent masses ; 
t 


(Fig. 23). The sides may be taken in any order. 
fails to close by the vector V A. 

The valve gear of No. 4 crank may now be included. 
To do this draw a b, b c, c d (Fig. 21) parallel to O K, 
OF, OE. Make bc, cd proportional to the correspond- 
ing equivalent masses. e magnitude of ab is as yet 
unknown. Pin the tracing of these vectors over Fig. 23, 
d on the tracing being over A on the drawing. Turn it 
until the indefinite line passes through V. 

V b represents the mass of the reciprocating parts of 
No. 4 crank, and gives the direction of the crank. This 
crank is added to Tig. 22. 

Care must be taken to see that in these vector polygons 
the arrows are all pointing the same way. 

Notice that the valve gear of No. 4 crank is balanced 
as regards forces, but not as regards couples. 

These couples are of small magnitude, and may be 
neglected. They can be balanced, however : 

1. By two reciprocating masses arranged in two planes. 
Pumps worked from the shaft may be arranged to do 
this sometimes. 

2. By considering them as couples to be balanced with 
the revolving masses of the crankshaft. 

Assume that it can be done by No. 1 method. 

Balancing the Crankshaft.—The crank angles are all 
fixed in Fig. 22, the equivalent revolving masses are all 
given in Fig. 17, and it is therefore necessary to deter- 
mine what masses must be added to the crankshaft to put 
it in balance. Fill in Schedule V. 


ScHEDULE V. 


Revolving Masses. Reference Plane at No. 4. 


| 














Distance | Equivalent ,,_; 
Number of Crank from Mass at —— 
“ : | Reference Crank Moment 
Plane. Radius. | ‘ 
No. 4 astern eccentric} ft. Ib. 
sheave = nal ‘at - 3.3 70 — 281* 
No, 4 ahead eccentric; 
sheave * as | 3.0 70 — 210* 
No. 4 crank .. - es 0 500 
»» Scrank.. se 4.0 600 2400 
», 3 astern eccentric 7.0 70 490 
», Bahead eccentric... 7.3 70 511 
ee ore 10.0 650 6500 
», 2astern eccentric 13.0 80 1040 
»» 2 ahead e.centric 13.3 £0 1064 
 iemek:. ... «| 360 | S00 800 
», lLasterneccentric .. 20.0 } 75 1500 
1 ahead eccentric 203 | 75 1522 


* Note the way of drawing these vectors, viz., towards the 
centre of the crankshaft. The mass vectors remain positive. 

Fig. 24 shows the mass moment polygon for Schedule V. 
It fails to close by the vector V O, which measures 1100 
foot-pounds. This couple may be balanced in any con- 
venient way. Obviously from an inspection of the direc- 
tion it would be most convenient to attach a balancing 
mass opposite crank No. 1. This is 16 ft. from the re- 
ference plane. The mass required at the crank radius is 
therefore 69 Ib. 

Fig. 25 shows the corresponding force polygon. 
must be drawn to include the 69 lb. added to balance the 
moment. The polygon requires the vector O, V, to close 
it, viz., a mass of 25 ]b. at the crank radius and in the 
reference plane in the direction indicated. This could 
easily be arranged for on crank No. 4. 

Thus the engine is completely balanced both for re- 
ciprocating and revolving masses by the addition of the 
small masses of 69 Ib. and 25 Ib. 

An end view of the crankshaft centre lines is shown in 
Fig. 26. 

. Section IX. 

In the preceding sections the error due to the obliquity 
of the connecting-rod has been neglected ; the accelera- 
tions of the reciprocating masses have been treated as if 
they were simple harmonic. The true acceleration may 
easily be found by Klein’s construction, given in the 
Journal of the Franklin Institute, vol. cxxxii., Sept- 
ember, 1891. 

Let the crank O P (Fig. 27) revolve uniformly, its 
angular velocity being w radians per second. To find 
the acceleration of tne reciprocating masses, that is, the 
acceleration of the point i in the line of stroke, when 
the crank angle is 6. 

Produce B P to meet a perpendicular to O B from O, 
in V. Draw a circle on the rod B P as diameter. With 
centre P and radius P V, cut this circle in Q, Q. by the 
arc Q, V Q,, and produce the line joining Q; Qs, if 
necessary to cutO Bin A. Then, if O P represents the 
radial acceleration of the point P, i.e, the crankpin, 
O A represents the acceleration of B the crosshead. 

If M is the mass in pounds of the reciprocating mass, 
plus a part of the connecting-rod, the force required 
at the piston for acceleration, when the crank angle 
is 0, is 

M x OA x w 
g 
O A is measured in feet on the same scale that O P 
represents the crank radius, 

Determine O A for different values of @, and set the 
results up at the corresponding positions of the cross- 
. head, as shown at Ba (Fig. 27), and in Fig. 28, where 
twelve values have been determined fora rod = 4.5 cranks, 
and the curve A A drawn through the ends of the ordi- 
nates representing them. 

The corresponding acceleration curve for simple har- 
monic motion is the straight line H H. The difference 
between these two curves is the error caused by the con- 


pounds weight. 


This | 1891.* 


O the actual force is nearly 25 per cent. greater than 
that for simple harmonic motion ; at 12 it is about 25 per 
cent. less. 

The shape of the curve D, d D, is very much like a real 
acceleration curve, in fact it is almost identical with the 
curve which would be obtained from a rod equal to 24 
cranks, and having half the period of the original crank, 
reciprocating a mass such that it gives rise to a force re- 
presented by O D;. If each cylinder had attached to it 
a mechanism capable of coding a mass in this way 
in the line of stroke, the unbalanced force of the me- 
chanism mass would add to and take away from the 
force provided for in the simple harmonic motion, 
amounts which would change the simple harmonic curve 
to the real acceleration curve, and the effect of the angle 
of the rod would be annulled. Such an arrangement is 
soapy ! not within the region of practical agent 

ut it is interesting to know how the error could 
eliminated. 

The errors due to the obliquity of the connecting-rod 
tend to neutralise one another in a four-crank engine. 

To ascertain exactly what the resultant disturbance of 
the balance of the forces is, set out the real acceleration 
on a crank base in the way shown in Fig. 29. The curves 
there shown refer to the engine of Problem I., Sec- 
tion VIII. The rod is taken equal to 4.5 cranks. The 
maximum ordinates of these curves are in the ratio of 
the equivalent masses, ‘.¢., 

4.95 : 7.025 : 6.49 : 5.1, 


and their zeros are displaced through horizontal distances 
respectively equal to the phase differences given in 


Fig. 14. 

The algebraical sum of the ordinates for a given crank 
position is the error due to obliquity. Thus, for No. 1 
crank position @ this sum is 


ab+ac—ad—ae=af. 


_ The curve SS shows this error for a complete revolu- 
tion. 

The ordinate a f represents, without any approxi- 
mation, the actual effect of the four connecting-rods in 
disturbing the balance amongst the forces for the given 
crank position. 

The curve S S crosses the axis four times, showing 
that the engine is only exactly balanced as to forces 
four times during a revolution. The maximum error is a 
force about one-ninth the maximum force due to the 
reciprocation of No. 3 mass. 

The error in the couples can be estimated in a similar 
way fora given axis. Its value changes sign four times 
per revolution. 


Section X.—-BALANCING THE CONNECTING-Rop. 
The following investigation may be divided into three 


teps : 

t Gives the instantaneous position of a uniformly 
rotating crank, to find the resultant force in magnitude 
and position which will produce the corresponding in- 
stantaneous motion of the connecting-rod. 

This problem is solved graphically by a simple con- 
struction, which is a modification by Professor Dunkerley 
of one given in a paper by Professor Klein, in the 
Journal of the Franklin Institute, vol. exxxii., September, 


2. Knowing this resultant force, the forces acting at 
the ends of the rod, and which actually constrain the 
motion, can be found. 

The gear can then be drawn in a number of positions, 
and these forces found for the ends of the rod, 7.¢., at the 
slide bars and crankpin. Knowing them at the crank- 
pin, the action of the frame is known. 

3. Practically the unbalanced forces acting on the 
frame can only be balanced by revolving and reciprocat- 
ing masses. The next stepis then to find what revolving 
and reciprocating masses would produce a disturbance at 
the crank axle like that actually found to take place. The 
problem of balancing the connecting-rod at the crank axle 
then becomes the simpler problem of balancing these 
equivalent revolving and reciprocating masses. No 
attempt is usually made to balance the disturbance at the 
slide bars. 

Section XT, 
1. The resultant R of the accelerating forces acting 
upon the rod at any instant may be found as follows : 
Draw the gear into any one position (Fig. 30) where 
O P is the crank and B P the connecting-rod. Find the 
horizontal acceleration O A for that position, by Klein’s 
construction, given in Section IX. 
Join A P, Mark on the rod the position of the mass 
centre C, and the centre of percussion H. Through OC, 
draw C Q parallel to B O. Join OQ. me represents 
the magnitude of the resultant. Through H draw H X 
parallel to P A. 
Then X is a point in the line of action of R. Draw a 
line parallel to O Q through the point X. This is the 
line of action of the resultant. ; 
is the mass of the connecting-rod, and w the 
angular velocity of the crank, the magnitude of the force is 


Mw 0 Q pounds weight. 


If n is the number of revolutions per minute, the ex- 
pression becomes 
2 m2 
Force in pounds weight = att 0 Oc 
3600 x g 

.00034 M n? O Q. 

O Q is to be measured in feet on the same scale that O P 
represents the crank radius. For example, in a particular 


* N.B.—Both Professor Dunkerley and Mr. J. B. 
Peace independently arrived at this construction, being 











case in which O P = 1 ft., O Q measures .96 ft. to scale, 
when the crank angle is 30 deg. The weight of the con. 
necting-rod is 560 1b. At 200 revolutions per minute the 
magnitude of the resultant force required to cause its 
oe or is ie, ae 
e positions of the points C an must be f 

before this graphical method can be applied. “ 
_ Ccan be found by balancing the fintshed rod, complete 
in every detail, on a knife edge. H is most easily found 
by swinging the completed rod about its small end and 
adjusting the length of a plumb line to swing in unison 
with it. The length of the line measured from its point 
of suspension to the centre of the bob is then the distance 
BH. The bob shall be small, and the line should be fine 
and flexible. 


Srection XITI.—AcrtIon ON THE FRAME. 


2. The motion of the rod is actually constrained by 
forces acting atits ends. At any instant these two forces 
and their result must meet ina point. The direction of 
the force acting at the slide bars can only be vertical (or 
inclined at the limiting angle of resistance), therefore the 
force at the crankpin is determinate. Hence, to find 
the forces acting at the ends of the connecting-rod to 
accelerate its motion for a given instantaneous value of 
the crank angle O, proceed as follows : 

Find the resultant force R (Section XI.). Erect a per- 
pa at B (Fig. 31) to cut R produced in V. Join 

P. Setoff V V; — to R = O Qof Fig. 30. Draw 
V, Ve parallel to BV. V, V2 =S is the force which 
must be exerted on the slide blocks from the bars ; V V, 
is the force which must be exerted by the crankpin on the 
big end. The action of the rod on the frame is therefore 
in the opposite directions. The force V V» = F at the 
crankpin is equal to an equal and parallel force acting at 
O, and a couple of moment F oa. 

This equal and parallel force F is the effect of the 
motion of the connecting-rod on the frame at O. 

The forces transmitted by the rod produce pressures 
and reactions on the frame, which are in balance amongst 
themselves. 

The unbalanced forces are therefore—S acting at the 

slide bars through the crosshead—at an angle @ to the 
normal—in Fig. 31 S is drawn normally, F acting in a 
variable direction at the crankshaft. 
_ The force F is shown for twelve positions of the crank 
in Fig. 11 by curve No. 1. The connecting-rod is 4,5 
cranks long. Its mass centre is .7 the length of the rod, 
and H is .93 the length, both measured from the small 
end centre. A curve traced through the ends of these 
forces may be called a disturbance curve. The rod is one 
of a set from a destroyer. Figs. 8, 9, and 10 show 
examples, including the force at the slide bars. 

These disturbance curves, both at the slide bars and 
crank axle, are symmetrical above and below the centre 
line. The actual values of these forces, of course, change 
with the speed. Their relative values are the same for 


all speeds. 
Section XIII. 


What revolving and reciprocating masses will produce 

ey the same disturbance as the rod. 

ferring to Fig. 11, drew a circle of radius O T, to 
touch the disturbance curve (No. 1., Fig. 11). Suppose 
a mass M equal to the mass of the connecting-rod to be 
carried by a weightless crank arm at this radius (Fig. 32). 
Further, suppose an equal mass M to be oscillated to and 
fro along the centre line by the weightless crank at a 
radius (O P — O T)—Fig. 32 (O P of Fig. 11)—and a con- 
necting-rod whose length is the same multiple of this 
crank as the actual rod is of the actual crank, #.¢., 4.5: 1 
in this case. 

When the system is in motion the force F at the centre 
O will be the resultant of the centrifugal force due to 
M = Mw? O T, the equal and opposite force required to 
accelerate the horizontal motion of the equal reciprocat- 
ing mass, and a force equal and opposite to the reaction 
at the slide bars due to the horizontal acceleration of the 
reciprocating mass by the connecting-rod. This hori- 
zontal acceleration O A is to be found by Klein’s con- 
struction. Thus in Fig. 33 Q A is equal and opposite to 
the horizontal acceleration, A B is equal and opposite to 
the slide bar reaction, and B 3 is the radial acceleration 
of the oscillating and revolving masses respectively for 
the crank position Q 3. 

These lines also represent the forces, because the two 
masses are by supposition equal. Therefore Q K is the 
force acting on the frame at the crankshaft, when the 
crank is in the position Q 3. In Fig. 33 the value of this 
force is shown for twelve positions of the gear, and the 
disturbance curve is drawn in. This curve is added to 
Fig. 11, so that the disturbance curve No. 1 (Fig. 11) 
corresponding to the actual disturbance produced by the 
rod may be compared with it. A similar curve is add 
to Fig. 1la.; it is marked II. In both figures the curves 
II. are very much alike the actual disturbance curve, 
and the similarity is closer as the ratio of the rod to the 
crank increases, and the centre of percussion H ap roaches 
the big end. For all practical purposes, therefore, the 
effect of the acceleration of the motion of the connecting- 
rod on the frame may be taken to be the same as 7 
effect which would be produced by a mass ual to ti r 
mass of the rod revolving at a radius O T, and a secon 
mass equal to the mass of the rod osvillated by the — 
crank at a radius (O P — O T), and a connecting- 

n {OP - oT}, where n = the ratio of the 10d to the 
crank. 

An equal centrifugal disturbance would be produced 
by a mass oT 


OP 
placed at the crank radius O P, and an equal horizontal 


M x 








necting-rod’s obliquity, shown by the curve D,d D,. At 


unaware of Klein’s solution. 


disturbance by a mass 
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M(OP-OT)_w_yw = 
Sil >. Wiig OP 

reciprocated by a crank of radius O P. Thus, for any 

given engine, if M is the mass of the connecting-rod, O P 

the crank radius, the connecting-rod may be replaced, so 

far as its effect on the frame is concerned, by 


M x OT 
OP 
the remainder of the mass being placed at the crosshead. 
To determine the ratio Or ~ O T is the radius vector 





pounds at the crankpin, 


of the actual disturbance curve in the position, or near 
the position of no horizontal acceleration. Its value may 
be calculated as follows: Suppose the gear in the position 
of no horizontal acceleration (Fig. 34). Then, applying 
the construction of Section XI., O Q is the value of R, 
acting nearly at right angles to the rod through H. 

Then 


oy = bd — very nearly ; 
d 
r 0Q_BO 
OP BP 
Therefore 
OT _BCx BH 
OP B ve 
the equivalent revolving mass at the crankpin is then 
M(BC x BH) 
BP? 
where 


M is the whole mass of the finished roi. 

B P is its length, centre to centre. : 

B Cis the distance from the little end to its mass 
centre. 

B His the distance from the little end to the centre 
of percussion relatively to the crosshead. 

BG and B H are to be found experimentally by 
Section XI. 


The revolving part may be balanced by an equivalent 
revolving mass, and the reciprocating part by an equi- 
valent reciprocating mass. This latter is difficult to apply 
exactly in a practical way. Even if were operated by an 
equal and opposite connecting-rod, its disturbance curve 
would be distorted in the opposite direction to the actual 
disturbance curve. Both ta curves become ellipses, if 
the rods are infinitely long. 


Section XIV. 


Analytical expression of the conditions of balance 
amongst the reciprocating parts of a four-crank engine, 
neglecting the obliquity of the connecting-rod. 

_ a plane of reference anywhere. 

et 


6, be the angle which No. 1 crank makes with the 

line of stroke projected on the plane of reference, 

62 the angle between No. 1 and No. 2 cranks, . \ 
‘ an 


e; ” ” ” bs ” 

65 ” ” ” 4 ” 
Then for any value of @, the corresponding values of the 
angles between the different crank directions and the line 
of stroke, are: 


No. 1 crank 61 

a ee Ae vie 61 + 6, 
a ae oa ae eek aa 6, + 6, 
” 4 ” : 64 = 94 


Let mi, m:, my, m be the corresponding masses at the 
crank radius, and a, @2, ds, a4 the distance from the re- 
ference plane. 

Then for a given value of (,, the variable angle, the 
condition that there may be no unbalanced force is (1) 
that the sum of the projections of the masses on any two 
lines (not parallel) in the plane of reference are separately 
zero ; (2) that the sum of the projections of the equivalent 
mass moments on two non-parallel lines are separately 
zero. The analytical expression of this, taking the two 
lines at right angles, one being the line of stroke, is : 


M COS 6, + My COS (0; + Oy) + mz cos (8, + @3) + 
m4 Cos (0; + 04) = 0 
Mm, 8in 6, + my sin (8; + Oo) + mgsin (6; + 43)+ 
m4 Sin (0, + 04) = 0 * 
@, 7, COS 0, + Ag mz COS (6; + G2) + a3 m3 COs 
(0+ 03) + ay mg cos (#1 + 04) = 0 
@, mM, Sin 6) + dy Me sin (8; + Oy) + a3 mz sin 
(0, + @3)+ amy sin (#; += 04) =0 


_ Assuming the motion simple harmonic, if these equa- 
tions be satisfied for any one value of @,, they will be 
satisfied for all values of 6, (see Section V.). Choose, 
therefore, @,=0, Then the equations take the sim- 
plified form : 


my + Mz COS Oy + ms Cos O3 + (1) 
m, COs 0, = 0 
Mz Sin 62 + mg sin Ps + } (2) 
Mm, §1n 04 =: J f 

@ My + Ay My CO8 Og + az m3cos 43 + 
% mM, COS 6; =0 J ; 

M_ Mz SIN Oy + ag mz 8in Os + 
4m, sin 6, = 0 ¥ 


There are seven quantities, 71 to m,, 02 to 6, and four 
fiuations. Three of the quantities must therefore be 
xed, and not more than three; and the remaining four 


* It should be remembered that m is not really a mass, 
- & Mass moment, being the actual mass multiplied by 

Sntias 5 and that a m is the moment of this moment 
Sout the reference plane. 











may be found by solving the equations. There is the 
restriction on the selection of the three fixed quan- 
tities that they must not be the three angles. The solu- 
tion of problems by these equations is not difficult, if two 
angles are given. 

roblem I., worked from two given angles and a mass, 
will illustrate how these equations may be used. 

Example.*—Given that : 


6,=0 oe m, = 5.1 

0, = 156.5deg. .. m, unknown (6.44) 
63 = 255 deg. ie a Ms a (7.16) 
6, = unknown (58deg. 19 min.) m, = (5.19) 


and that the cylinder centres are the same as in Fig. 12, 
find 0,, m., ms,m,. Take the reference plane at 4 crank. 


Then: 
a, = 11.5 
a= 89 
a = 33 
a,= 0 
Equations I[T. and IV. become: 
58.7 — 816m, — .854m;=0). (5) 
3.54 m, — 3.19 my =O). (6) 
From (6): 
Ms, = .9 ms, 
and therefore from (5): 
Ms = 58.7 _ 7.16, 
8.204 
and therefore: 
m, = 6.44. 


Equations I and ITI. reduce to: 


mz, cos 6, = 2.662 
m, sin @, = 4.359 


Square and add— 


(7) 
(8) 


me — 26.94, oF Ms = 5.19, 
Therefore, 
cos 6, = a = 613, .*°. 0, = 58 deg, .19 min, 





MAGNETISM.+ 


By Professor James ALFRED Ewine, F.R.S., 
Inst. C.E. 

WHEN the Council of the Institution honoured me with 
an invitation to deliver the ‘“‘ James Forrest” lecture 
they suggested ‘‘ Magnetism” as the subject. I felt at 
the time that it was like prescribing an ox roasted whole 
for an invalid’s lunch. ow could one treat a theme so 
vast within the limits of a single hour with any hope of 
making it pleasing or even digestible? But, having 
nothing better to propose, I weakly acquiesed, and I now 
find myself confronted by this appalling task. It gives 
me at least a grain of comfort to reflect that the Council 
must take alarge share of responsibility for the choice. 

Whatever be his subject, the particular duty of the 
‘* James Forrest” lecturer is to treat it as an illustration 
of the bearing of science upon practice. He has to show 
how the visions of the philosopher become translated into 
the matter of fact of the engineer ; how observations and 
theories which at first awaken only the intellectual interest 
of the scientific enthusiast are in time found to have ap- 
plication to the use and convenience of the man in the 
street. He has to show that if necessity is the mother of 
invention, science is often its foster-mother. And there is 
another side of the matter, for if the lecturer discharges 
his duty aright he will show how practice pays back its 
debt to science ; how the progress of invention stimulates 
the progress of discovery ; how the laboratory owes as 
ak to the workshop as the workshop owes to the 
laboratory. 

Time was when it might have been appropriate in ad- 
dressing an audience of engineers to plead for the better 
recognition of science as the handmaid or mistress of 
practice. But there is no need to do that now. The 
service which each does to the other is recognised ; the 
beneficent reaction between them has, in late years espe- 
cially, been too fruitful to escape universal notice. 
Whatever barrier used to be apparent has broken down. 
Day by day, one may say, more and more points of con- 
tact are found, more grounds of sympathy in sentiment, 
more opportunity for co-operation. To one who, like 

our lecturer, has his affections distractingly divided 

tween physics and engineering, it is pleasant to note 
that not simply in education, but in language, in mental 
habit, in appreciation of experiment, and in many other 
ways, engineers become daily more and more akin to 
physicists, while students of natural science grow more 
ready and more able to observe Nature from the standpoint 
of theengineer. There will always, we need not doubt, 
remain two extreme schools of intellectual activity, one 
caring only for abstract truth, the other with no interest 
save for what promises immediate application. But 
between these extremes you will find men of more catholic 
spirit, whose zest for scientific discovery is none the less 
keen because they have an eye to the uses to which some 
of it may be put. The achievements in the world of 
practice of a Kelvin or a Hopkinson are as remarkable 
as their discoveries in pure science. I mention great 
names, but there are many lesser men who follow in their 
footsteps. 

Certainly it would be difficult to find a subject that is 
better fitted to illustrate the harmony of practice and 
science than this subject of magnetism. Indeed, so in- 





* The masses found differ slightly from those in 
Problem I., because there the angles are only given to the 
nearest half degree. 

+ The ‘‘ James Forrest ” lecture, delivered before the 
Institution of Civil Engineers, April 20, 1899, William 
Henry Preece, C.B., F.R.S., President, in the chair. 


timate is their contact and co-operation here that it would 
be hard, in giving any account of the subject, to draw a 
line between matters of industrial application and fruits 
of research, 

The le of magnetism are older than the science 
—so old that they are lost in the mists of the remote past. 
If we cast our eyes far enough back they light on the tra- 
ditional and shadowy figure of the Chinese imperial navi- 
gator Hoang Ti, who, some 24 centuries before Christ, 
is said to have piloted his fleet of conquering junks by the 
aid of a floating fragment of loadstone. 6 loadstone, 
a natural magnet composed of the magnetic oxide of 
iron, is found in the magnetised state at many places on 
the earth’s surface, and notably at Magnesia, in Asia 
Minor, which led Euripides to call it the magnetan 
stone. Though the writings of Plato and Pliny and Lucre- 
tius contain many references to the distinctive properties 
of the loadstone and many curious legends concerning 
it, it is remarkable that neither the Greeks nor the Romans 
were aware of its use innavigation. We are told in the 
Book of Acts that St. Paul, after staying three days at 
Syracuse, ‘‘fetched a com ” and came to Rhegium, 
but any student of the Institution will tell you it was not 
a mariner’s compass that he fetched. 

Though the uses of magnetism were unknown in those 
classical times, its abuses appear to have flourished then, 
as they do still. The loadstone was reputed to free 
women from witchcraft and to put demons to flight. 
A magnet pickled with the salt of the sucking fish could 
draw water from the bottom of the deepest well. Iron 
rings magnetised by rubbing against a loadstone were 
a remedy for the gout; and the priests of Samothrace, 
five centuries before the Christian era, are said to have 
made a tidy revenue by selling those ancient prototypes 
of the modern magnetic belt. ‘The mysteries of magnetism 
have in all ages formed a happy hunting-ground for 
lovers of the occult. Quackery and superstition have 
found it a name to conjure with. e fact that a 
thing is unintelligible has been held sufficient reason 
for dubbing it magnetic. It is no part of my business 
to speak of ‘‘ Animal Magnetism,” for whatever elements 
of fact there are in the reported phenomena which go 
by that name, we may rest assured that with magnetism 
they have nothing whatever to do. It is a striking 
fact that among our bodily senses we have nothing to 
help us to a perception of magnetic activity. The sense 
of sight may indeed be called a magnetic sense when 
regard is had to the principle that light is made up of 
electro-magnetic waves, but you may put your hand or 
your head between the poles of the most powerful magnet 
and be unable to tell whether the magnet is or is not in 
action. We have no direct perception of the magnetic 
field, and there is no such thing in any legitimate use of 
the term as animal magnetism. 

According to one story it was Marco Polo, the Venetian, 
who brought the mariner’s compass from China to Europe 
in the thirteenth century. Anyhow its use was known 
then, though the attractive influence was wrongly 
localised, being ascribed to one of the stars in the tail of 
the Great Bear. The Provengal poet Guiot, in a MS, of 
the thirteenth century, tells at length, as if it were 
rather a new thing then, how a steel needle may be mag- 
netised by touching it with a loadstone, and how when 
put oa a piece of straw and set floating it always 
points to the north: 


‘* Puis se torne la point toute 
Contre l’estoile sans doute,” 


A famous letter of Peter Peregrinus written in 1269 
contains a remarkably account of the polar quality 
of the magnet and of its use in finding the north. By 
the time of Columbus the compass, with its divided card, 
was apparently a common appliance in navigation. It 
was during his first voyage to America in 1492 that 
Columbus discovered the variable deviation of the needle 
from the true north. The fact that the balanced needle 
does not lie horizontally, but dips, was discovered by a 
London instrument maker called Norman in 1576. 

We may take it, then, that applications of magnetism 
were known certainly 600, perhaps 5000 years ago. But 
the science of magnetism 1s just 300 years old ; it dates 
from the publication, in the year 1600, of the treatise 
‘*De Magnete,” by William Gilbert. In that remark- 
able book the speculations of the schoolmen and the 
‘*old wives’ tales” which had gathered about the subject 
were brushed aside, and the foundations of magnetic 
omer were laid on the safe ground of experiment. 

ilbert showed, by means of a model globe cut out of 
loadstone, that the behaviour of the compass needle was 
to be explained by regarding the earth itself as a great 
magnet, surrounded consequently by an ‘‘ orbis virtutis” 
—a sphere of influence, or, as we should now call it, a 
magnetic field. Time would fail me to tell you of the 
many acute observations described by Gilbert, which 
entitle him to high rank among the founders of experi- 
mental science. Galileo, his even greater contemporary, 
said: ‘‘I extremely admire and envy the author of 
‘De Magnete’ ;” and Dryden wrote this panegyric : 


‘* Gilbert shall live till loadstones cease to draw, 
Or British fleets the boundless oceans awe.” 


This last line suggests the remark that if Dryden could 
see the Naval Estimates for the present year of 
and of aspiration after general disarmament—he would 
surely have no misgivings as to the permanence of 
Gilbert’s fame, 

It would be easy to rire the whole of the lecture in 
telling of the subsequent developments of that first a 
plication of magnetism, the mariner’s compass; of the 
new problems which presented themselves when mag- 
netisable metals—iron and steel—took the place of timber 
in the construction of ships; of the analysis by Archi- 





bald Smith of the various disturbing influences which 
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the magnetism of the ship exerts ; and of the inventions 
by which Lord Kelvin brought the compass to its present 
state of perfection and enabled correcting devices to be 
applied by which the effects of the ship’s magnetism are 
neutralised. In Lord Kelvin’s com we have a strikin 
instance of the results that are achieved when profoun 
scientific insight works hand in hand with rare practical 
instinct and inventive skill. I wish I could dwell on so 
attractive a theme, but I must hasten on to speak of other 
developments and applications of the science of mag- 
netism, 

The pivoted needle of the compass turns so that it may 
place itself in the direction of the lines of force of the 
magnetic field ; so long as no local disturbing cause acts, 
the field is that due to the magnetism of the earth. But 
Oersted discovered, in 1820, that if a wire conveying an 
electric current were brought near, the needle me 
defiected, because (as we now know) the current produces 
a magnetic field on its own account, whose lines of force 
encircle the conducting wire. Eleven years later Schweiger 
showed how this effect could be intensified by winding 
the conductor into a coil, in the middle of which the 
pivoted needle was set, and thereby invented the galva- 
nometer. The lawsof the phenomenon were investigated 
by Ampere and by Weber, and thus the way was paved 
for the introduction in 1837 of the needle telegraph by 
Cooke and Wheatstone. Our President has lately told 
us of their pioneer line 1} mile long, part of which was 
revived by him and was used, as a relic of the year of the 
Queen’s accession, to telegraph Her Majesty’s message to 
her scattered peoples on the day of her Diamond Jubilee. 
What that lusty infant, the telegraph, has grown to in 
the intervening sixty years you do not need to be told. 
Taking British wy a alone, the expansion of which 
owes much to our President’s fostering care, there are 
now considerably more than 1,000,000 miles of wire. Our 
distant colonies are bound to the Mother Country not 
simply by links of loyalty and mutual affection, but by 
material bonds of copper which have no small part to 
play in the building up of Empire. 

The suspended needle, by which Cooke and Wheat- 
stone gave practical application to the discovery of 
Oersted, did not long remain the sole, or even the chief, 
instrument in telegraphy. It was almost at once supple- 
mented, and soon to a at extent displaced, by the 
family of instruments which depend on the attraction 
which an electromagnet exerts on a movable armature, 
instruments of which the telegraph of Morse was the first 
to take working shape. But Oersted’s discovery met 
with a second great application at the hands of 
Kelvin in 1858, when the problem of signalling at a re- 
munerative speed through long ocean cables was solved 
by his invention of the mirror galvanometer, an invention 
which at the same time supplied physicists with an in- 
valuable new weapon of research. His later invention of 
the siphon recorder allowed the delicate fluctuations of 
current, which constitute the — in such a cable, to 
be registered as well as read. In the galvanometer the 
coil is held fixed and the magnet moves. In the Kelvin 
recorder the force between the two is still the operative 
force, but it is the coil that moves while the magnet is 
held fixed. 

Morse’s telegraph was the practical fruit of the dis- 
coveries of Ampere and Sturgeon. mpere had shown 
that pieces of steel might be permanently magnetised by 
—— them inside a coil of wire, within which a mag- 
netic field was established by passing an electric current 
through the wire. Sturgeon, in 1825, substituted a soft- 
iron core for the steel, and pointed out that it acquired 
strong magnetism so long as the current flowed through 
the surrounding coil, but lost its magnetism when the 
current ceased to flow. On establishing the current the 
iron core underwent, as he says, a “‘ transition from a 
state of total inactivity to vigorous polarity,” and ex- 
hibited “‘ an intensity of action far surpassing that of any 
known permanent magnet.” Joseph Henry improved the 
winding of Sturgeon’s electromagnet and used it, by 
means of a movable armature, to sound a bell at a dis- 
tance from the operator. From this the step was easy to 
the recording telegraph of Morse. Simplified into the 
**sounder,” this remains one of the most ordinary appli- 
ances of the telegraphist, and the principle it embodies 
finds application in the Wheatstone automatic receiver, 
in the type-printing omarnes familiar to those who study 
the ‘‘ tape,” and in s host of other forms. 

Faraday’s discovery, made in 1831, that a current of 
electricity is induced in a conducting circuit when it is 
moved in a magnetic field, in such a way as to vary the 
number of lines of force which it encloses, led to the 
invention of the magneto-electric machine, where the 
movement of the armature of a permanent magnet is used 
to induce currents in a coil. This has found many uses. 
It was applied in telegraphy by Wheatstone as the trans- 
mitting device in his step-by-step or A B C apparatus. 
Substantially the same principle formed the basis of the 
original telephone of Graham Bell. There the movement 
of an iron disc by the a ker’s voice induced correspond- 
ing currents in a coil, through the agency of a magnet to 
which the disc acted as armature, the movements of the 
disc having the effect of varying the magnetic field within 
the coil. These currents passed to the distant end, and 
gave rise to corresponding movements on the part of a 
second disc, in an instrument which was an exact counter- 
part of the first. I was old enough in 1876 to appreciate 
the charm of this weird and exquisite invention ; and 
looking back now, it seems, as it seemed then, alike in its 
novelty, in the vastness of its consequences and in the 
simplicity of its means, to be the most marvellous of all 
the wonder-compelling applications of magnetism. The 
magneto-electric method of generating telephone currents, 
introduced by Bell, gave place, in the hands of Edison 


which he gave it. The varying attraction for its armature 
of a magnet which is strengthened and weakened by the 
transmitted currents, is still used to cause the vibrations 
of the dise which convert those currents into speech. The 
latest advance in telegraphy, the achievement of Marconi 
in communicating between France and England without 
an intervening wire, is as much as any other, a direct 
fruit of magnetic research. When an electric current 
comes into existence, the magnetic field which it induces 
around it does not spread through space instantly but 
with a limited velocity. A current undergoing rapid 
oscillations, such a discharge surging back and forth 
between two plates, consequently sets up magnetic 
waves of corresponding frequency which travel out 
into space with a velocity which is, in fact, the 
velocity of light. These waves of etic induction 
were pictured by the mathematical imagination of Max- 
well ; and they were demonstrated by the experiments of 
Hertz, who showed us how to detect their presence at 
points which might be fairly distant from the source. The 
researches of Branly and Lodge gave far more delicate 
means than Hertz had used to discern the arrival of these 
etic waves; and Lodge, who has devoted much 
attention to the subject, has also been successful in deve- 
loping appliances for sending and receiving signals over 
long distances by comparatively long-period waves of 
magnetic induction, using closed circuits at each end of 
the system, tuned into electric synchronism, so that the 
magnetic oscillations sent out by one of them are detected 
by aid of electro-magnetic resonance in the other. But 
the most striking success which has been achieved in this 
application of magnetism is Marconi’s use of short-period 
ertzian waves to signal across the Channel from the 
South Foreland to Boulogne. Mr. Marconi is to be 
warmly i snaps on accomplishing this remarkable 
feat, which has arrested the attention alike of the public 
and of specialists, and had opened all eyes to the practical 
capabilities of this new telegraphy. ; 

t is ne note in passing, though it is scarcely 
relevant to my subject, that telegraphy by waves of i 
netic induction is the oldest telegraphy of all. Maxwell’s 
conclusion that the waves which constitute light are 
nothing less than very a waves of magnetic 
induction was abundantly verified by the work of Hertz, 
who succeeded in submitting artificial magnetic waves to 
the reflection, refraction, and ——— which we are 
familiar with in the case of light. Hence the heliograph, 
the venerable semaphore, and all the visual signals that 
have been used from the day when Eve first smiled to 


rd | Adam, are examples of magnetic wave telegraphy, though 


I cannot claim them as fruits of magnetic research. In 
the use of that most delicate of electro-magnetic receivers, 
the eye, we must admit that practice came before science. 

Faraday’s great discovery of the induction of electric 
currents by moving a conductor in a magnetic field of 
torce led, as we have seen, to the magneto-electric ma- 
chine. A permanent steel magnet served to produce the 
field, and the coils in which current was induced were 
ey wound upon an armature, which revolved 

tween the poles. The early machines of Clarke and 
Pixii were improved upon by Wilde, who used a second 
machine to generate a current which was employed in 
magnetising the field-magnets of the first. From this to 
the invention of the dynamo was a step so natural that 
we need not wonder it was taken independently, and 
almost simultaneously, about the inning of 1867, by 
no fewer than three inventors, eatstone, Werner 
Siemens, and Alfred Varley. Up to that time the mag- 
neto-electric machine, when considered from the engi- 
neer’s standpoint as an engine for producing electrical 
energy by the expenditure of mechanical work, had been 
little more than a toy. But the abolition of permanent 
magnets, and the substitution of soft-iron cores excited 
by the current generated in the machine itself, constituted 
arevolution ; and the dynamo became a means of apply- 
ing power to generate electric currents on a grand scale. 
I donot mean that the change came all at once; it is a 
farcry from the ‘‘‘A’ Gramme” of 20 years ago to the 
big dynamos of to-day, with their 2000 horse-power or 
3000 Leae-peeer. But the introduction of the self-ex- 
citing field magnet was the decisive step which made the 
mechanical production of electric currents a part of engi- 
neering—a large part, indeed, as it has since become. 

The dynamo machine underwent a course of improve- 


design being serio engineers, 
but in great part also the result of magnetic research. To 
no man did it owe more than to one who was lately taken 
from us in the fulness of his powers and in circumstances 
of peculiar sadness. John Hopkinson’s contributions to 
the development of the modern dynamo were many, but I 
would specially refer here to his part in establishing the 
theory of the magnetic circuit. Though the idea of the 
magnetic circuit m more or less vaguely present, 
mainly by analogy, in the minds of other thinkers, it was 
for the first time explicitly formulated in a way to com- 
mand assent in a paper by the brothers John and Edward 
Hopkinson, and was further — by them with re- 
markable effect to problems of dynamo design. A right 
appreciation of the principle of the magnetic circuit has 
been one powerful factor in the evolution of the modern 
dynamo. Another has been the advance which has taken 
place, through experimental research, in our knowledge 
of the magnetic qualities of iron. I shall endeavour, 
before we have done, to pass in rapid review some of 
the principal facts in magnetism with which the dynamo- 
builder is concerned. 

Imagine a conductor wound into a coil which carries an 
electric current. Each of the lines of force, or, as we 
will rather call them for the present purpose, lines of 
magnetic induction due to the current, passes through 
the interior of the coil and returns into itself through ex- 


ment which was, in part, the necessary consequence of its 
i a 4 taken up by isheadel 


the magnetic circuit ; it is interlocked with the circuit of 
the conductor, and in this instance it fills all space, for 
the lines returning outside the coil are spread without 
limit. Imagine next that the coil isa long helix and that 
it is bent round to form an endless ring. The lines of 
induction are now confined to the interior of the ring; 
they still form a closed circuit interlocked with the circuit 
of the conductor, but they now close themselves without 
spreading into outside space. If we strengthen the cur. 
rent in the coil we strengthen the induction in the mag. 
netic circuit. If we fill the space within the coil full of 
one substance or another we find in general very trifling 
variations in the induction within. But if one of the 
three metals, iron, nickel, or cobalt, be placed as a core 
within the coil, a if the one chosen be soft irun, 
we find an enormous difference. The induction within 
the coil is then many times greater—it may even be 
thousands of times greater—than it was before the iron 
was put in. This familiar fact is expressed by saying 
that iron and, ina lesser degree, nickel and cobalt, possess 
exceptional permeability to magnetic induction. 

A core of iron, however strongly magnetised, would be 
of no service in a dynamo unless we imagine a gap to be 
cut in it, where the conductor, whose movement across 
the lines of induction is to produce current, can be placed. 
The practical function of the field magnets is simply to 
produce a strong induction in the narrow gap where the 
armature coils revolve. The business of the fixed coils, 
to which the magnetisation is due, is to establish a mixed 
magnetic circuit, forcing the magnetic induction not only 
through the iron, but across the much less permeable gap. 
Hopkinson’s discussion of the magnetic circuit showed 
how it might be —— in the way most favourable to 
efficiency, and how, knowing the dimensions of the 
system and the magnetic quality of the iron, we could 
predicate what amount of magnetic induction would be 
set up in the gap by agiven current in the field magnet’s 
coils, and hence predetermine the behaviour of the 


machine, 
(To be continued.) 








THE THERMAL ANALYSIS OF STRESS. 


Thermal Condition of Iron and Stecl under Stress, and 
Measurement of Stress by Means of Thermo-Electricity.* 


By C. A. P. Turner, C.E. 


WHILE engineers have paid some little attention to 
determining the condition and intensity of internal stress 
by means of glass models and polarised light, the possi- 
bility of determining the stress in the metal they are 
using, by measurement of the heat gained or lost when the 
stress is applied, seems to have been entirely overlooked. 
All are probably familiar with the fact that an elastic 
band, if suddenly stretched, grows warmer to a degree 
easily noted by touching the same to the lips. _ 

Dr. Joule found that an iron wire } in. in diameter, 
under a load of 775 lb., lost 4% deg. in tempera- 
ture, and most other substances lost heat upon being 
stretched. This discrepancy between iron and rubber 
was accounted for by Professor W. Thompson on the 
theory that those substances grow cooler upon so 
stretched that are expanded by heat, and vice versd. 
Heating the rubber was found to contract it, and the law 
appears to be established. The writer is not aware of any 
experiments to utilise this law in the measurement of in- 
ternal stress previous to his own, in which he found : 

First.—That stress can be quite accurately measured by 
the change in thermal condition of the piece, when the 
load is applied, if the stress does not exceed about five- 
eights o the commercial elastic limit. 

Second.—That difference in the intensity of stresses of 
the same kind, though slight, occurring at two ditterent 
points, can easily co dancatel by a modification of the same 


apparatus. 

Third. —For medium steel there appears to be a thermal 
limit, below which the test-piece grows slightly and re- 
gularly cooler as the tensile stress is fnoreseod , and beyond 
which for a considerable space there is little change, until 
the commercial elastic limit (the drop of the beam) is 
reached, when heat is generated so rapidly that the curve 
is almost normal to the axis of the abscissas. For com- 
pression also there = —— limit, a papel 
iece grows slowly and regularly warmer as the 8s s 
anal, until the thermal limit is reached, when there 
is a sudden and very rapid increase in the temperature. 
The method of making these thermal measurements 18 
quite simple, and gives promise of many valuable results 
to the worker in this field in which the writer has made 


but a humble beginning. é : 
The Plate Gi an A the subject of internal stress in 
the plate girder with stiffeners is incorrectly treated in 
the average text-book, it is fitting that a correct analysis 
of this problem should be given as an illustration of the 
application of the thermal method. Let us first investi- 
gate the problem by the principles of applied mechanics, 
and then verify our deductions by physi measurements. 
Both in ‘‘Lehrbuch der Ingenieur Mechanik,’ by Pes 
fessor Ritter, and in ‘‘Rankine’s Applied Mechanics, w1 
be found a very comprehensive treatment of the intern 
stress in solid beams of any cross-section, that cross- 
section remaining constant along the ~—_ of the ong 
In these works it is conclusively shown that the lines 0 
maximum or principal web stress at the neutral res 
tensile and compressive, acting at an angle of 45 deg. 
with that axis, and at 90 deg. with each other. x 
Now experience teaches us that where two or mo 
shapes are well riveted together they act under oye 
virtue of the shearing value and clamping action 0 





* Paper read before the Engineers’ Society of Western 








and Hughes, to other and better means, but the receiving 
portion of the apparatus retains substantially the form 





ternal space. The path taken by these lines constitutes 
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rivets, in almost exactly the same manner as a solid rolled 
section of the form of that built up. Thus, we make u 
the top flanges of our girders of angles and plates, an 
figure the sum of the areas of the shapes so riveted as 
carrying each its proportional part of the stress. Accord- 
ingly, if we have a built beam of a web-plate and angle- 
flanges, 1 
ternal stress L 
be in, under the same load. The web would carry its 
share of the bending and nearly all of the shear. 
To the limit necessary to withstand corrosion and give 
proper bearing for the rivets, economy requires as thin a 
web as possible to safely carry the vertical shear. For 
deep girders such a web would be in danger of failure by 
buckling, were it not stiffened by riveting on angle-irons 
across it at intervals, generally equal to about the depth 
of the girder. When this is done, we no longer have a 
beam of constant cross-section, but a ribbed beam, and the 
conclusions of Rankine and Ritter, with respect to beams 


it will be in identically the same condition of in- | 
that a rolled beam of the same section would | 





| 


with the principles of rigidities, well worded by Professor 
Johnson in ‘Modern Framed Structures” as follows: 
‘* Where there are two or more paths over which a load 
may travel to reach the support, the load divides itself 
among the several paths strictly in proportion to the 
rigidities of those paths.” The case of vertical stiffeners 
is similar, except that the portions of greatest rigidity 
under compression having changed direction, the lines of 
maximum compressive stress have changed in direction 
and intensity with them; the path of greatest sn sgn | in 
this case being the line diagram of a Pratt truss in which 
the flanges of our girder are the chords and the stiffeners 
the posts. 

Let us now consider the deformation of a panel of the 
girder towards one end, when the girder is loaded. Evi- 
dently one diagonal is shortened and one is lengthened. 
This may be largely accounted for by tensile stress alone, 
since, if we stretch a square piece of elastic material, such 
as rubber, across diagonally opposite corners we should 


of constant cross-section, do not necessarily apply: cer- | shorten the length of the other diagonal. The forces 
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tainly not, if we can prove the stiffener to be strained in 
compression. na 
— the principle of applied mechanics upon which the 
Whole mathematical theory of elasticity is based is 
: ooke’s Law,” Ut tensio sic vis. Assume, for the sake 
of the argument, that the condition of internal web stress 
mene the same with the stiffeners applied, and proceed 
+ pong wed the case of a girder with inclined stiffeners ; 
’ we have the condition that the web-plate is strained 
y ty compressive stress along the length of the stiffener, 
and since the stiffener is rigidly sitantied to the plate by 
rivets, it is strained by an amount nearly equal to the 
ee or distortion of the plate. By Newton’s Lex III., 
18 Roalisation of compressive stress in the stiffener must 
+d eed by an equivalent tensile stress in the plate 
ioe e bottom of that stiffener to the top of the 
xt nearer the abutment, and we have for the line of 
Loney Stress the line diagram of a Warren girder, in 
a stiffeners are the compression web members. 
ho a action of the stiffener, in supporting the 
f ote er and near it against lateral deflection, renders 
ane Sage to resist te akg stresses than the por- 
~~ ag plate between the stiffeners, and would conse- 
q y Tecelve more compression in strict accordance 
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which are effective in resisting this deformation are com- 
pressive stress along one diagonal and tensile stress along 
the other, and we should naturally conclude that their 
proportionate magnitudes would in the ratio of the 
relative ability of the plate to take these kinds of stress 
in their respective directions, and this ratio may be best 
determined by the application of Euler’s formula. Having 
thus determined the amount of truss action, we may figure 
our stiffener with the filler and a certain portion of the 
plate under and near the stiffener, of sufficient strength 
to carry the post strain. 

Physical Analysis.—Practical experience having taught 
the writer the value of independent methods of verifying 
work, he proceeded as follows : 

1. To so Distort the Web-Platc as to allow it to Indicate 
the Direction of the Principal Stress by its Deflection.— 
This method was carried out by buckling the web § in. in 
the form of a very flat pyramid with the corners rounded 
off, the edges of the pyramid forming diagonals of the 
panel. Evidently, were the stresses, tensile and com- 
nee distributed as in a beam of constant section, the 

ateral components of the tensile and compressive stresses 
would neutralise each other. If, however, the tensile 
stress is greatest, the buckle would spring in as the load 
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is applied and go back as the load is removed. Under 
28 tons this spring of the buckle was 4 in., and the buckle 
returned to its original shape as the stress was removed. 

The load was applied by the screw lever at one end, 
and weighed off at the other end, as per Fig. 1. A re- 
action of 28,000 Ib. would thus be equivalent to 28 tons 
at the centre where the girder was bolted down. The 
spring of the buckled web seemed to be the same in the 
end panel and panel next the centre, as would be ex- 
pected, since the shear was the same in each. 

2. By Thermal Analysis.—The most advantageous 
means of making very delicate tests of change in tem- 

rature is that of thermo-electricity, and was adopted. 

he instruments used were the most sensitive made, a 
Melloni’s antimony-bismuth nec and a Thomson 
astatic reflecting galvanometer with the usual reading 
scale and telescope. , 

Before proceeding with the work upon the girder, it 
was necessary to establish that the galvanometer deflec- 
tion was proportional to the stress for tension and com- 
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pression, and that equal tensile and compressive stresses 
gave equal and reverse deflections for the same method 
of wiring. This we were very successful in doing, using 
thermal couples of a German-silver wire and an iron wire 
about 3 in. long, soldered to the test-piece and connect- 
ing our copper wires running to the galvanometer to 
these. Then taking up the girder, we first set the galva- 
nometer at a distance of about 12 ft. from the girder, 
where we supposed it would not be disturbed by the 
bcp of the load to the girder; but by reversal of 
the connection it was shown that a part of our readings 
were due to floor deflection. A stand was then built on 
an engine bed in the laboratory, which is an isolated 
brick pier running down to a solid foundation, and 
we su ed in getting a series of very satisfactory 
readings. 

The first series of measurements were made on the 
neutral axis of the web at points near the stiffeners and 
in the centres of the panels. Marked heating effect was 
obtained in the plate near all stiffeners, and cooling effect 
in the centre of all panels. 

Heating effect denotes compression and cooling tension, 
as noted in the first part of the paper. These readings 
were tested by reversal of the connection, giving equal 
reverse deflections for the same | The test for inter- 
preting the meaning of a deflection was made by simply 
touching the tip of the = to the / side of the 
web where the thermopile was p , which would 
almost instantly give a large deflection. The direction 
of this deflection, if the same as the reading, would in- 
dicate heat; if the reverse, cooling effect or tension. 
The stiffeners were next examined, and all were found to 
be under compression, and one, owing to the fact that 
the girder was slightly — was found to be under 
compression and bending. In the outstanding leg on one 
side there was a small amount of tension, while on the 
other side we obtained about three times the deflection, 
indicating compression. With ——— to the magnitude 
of the diagonal tensile stress in the webs, evidently the 
compressive stress acting normal to the tensile stress 
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TABLE OF TEST BARS, FURNISHED BY MR. HARRY J. LEWIS, CIVIL ENGINEER. 
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| | ELONGATION. | REDUCTION. 
Blow | roca. | | - : ee Ultimate | 
Date of Test. | °T | tion Test from |Dimensions. Area. | Elastic Limit. rength | 
* | Cast. : | aa 
| 8In.| — |Dimensions.| Area. 
| | | | | } 
| Ib. | Ib. per| Ib. | Ib. per | per | 
| gq. in. | | sq. in. cent. | 
June 23, 1897|16,312) .. 4in. by 4in. L1i8| 1.770x.510 .9027 33,000 | 36,560 |54,000 59,820 | 2.56 | 32.0 | 1.280x.315 4032 
»» 24, 1897 ons all U. M. PI. 1.690 x.355 | .6000 |24,600| 41,000 |32,500| 54,170 | 2.16 | 27.0 | 1.300x.150 | .1950 
x» 24, 1897) 4,709 X —1) Tank stock 1.690 x .355 | .6000 \28,100 | 46,860 |35,000| 53,340 | 1.92 | 24.0 | 1.335 x .235 | .3136 
» 24, 1897] 4,794'L ---1 Firebox 1.555 x.485 | .7542 (29,800! 39,520 /45,500| 60,340 | 2.30 | 287 | 1.155 x .315 | -3638 
» 24, 1897) 4,794'X —1) - | 1.690 x .490 | .8280 |83,500| 40,460 /49,200 59,420 | 2.25 | 28.1 | 1.290x.330 | .4257 
» 24,1897] 4,734'L —1)} Boiler 1.700 x .515 | .8754 36,000| 41,130 |50,300) 57,470 | 2.28 | 28.5 | 1.280x.300 | .3840 
»» 24, 1897) 4,734'X — 1) oe 1.700.545 .9264 40,000) 43,180 eas 61,320 | 1.76 | 22.0 | 1.276 x.345 | 14339 
| } ! { | | 

















| ANALYSIS. 
Frac. 4 
ture | REMARKS. 
fs. | Carbon,| _Phos- | Man- | Sul- | - 
| ri phorus. | ganese. phide 
——— | eceesccraioenetcsaiahcesiien 
per | | 
cent. | 
55.3 Cup 21 016 | .37 -023 Carnegie basic open. 
| hearth. 
69.1 | Cup! .12 .068 82 | .021 
47.7 |4Cup | .12 .068 82] 081 
51.7 |45dg.| .21 035 | .35 -028 
48.6 |45 ,, | .21 | .035 | .85 | .69g | {Carbon plates, 
56.1 45°, ‘21 | :033 | ‘38 | 2099 
52.5 |45 ,, | .21 .033 38 | .022 | 
! 








would produce a heating effect that would partially offset 
the cooling effect of the tension, so that the galvano- 
meter sation is only an indication of the difference in 
the intensities of these stresses. Were there no deflec- 
tion at all on the neutral axis, we would conclude the 
tensile and compressive stresses were equal, as in a beam 
of constant section. Application of the thermopile to 
the neutral axis of our I-beam lever, when under stress, 
gave no deflection, as should be the case under the 
common theory. Following out an excellent suggestion 
of Dr. H. T. Eddy, a series of readings were taken to 
determine the relative magnitude of stress in the top 
and bottom flanges. The measurements were taken at 
points vertically over each other in the centre of the 
panels. The result shows stress in bottom flange, centre 
op two-thirds of that in the top. In the end panel, 
1alf as much as in the top flange. 

The conclusion to be derived from this work is that the 
custom of practical bridge-builders in the use of vertical 
stiffeners is the correct practice from the standpoint of 
efficiency and economy, while the usual custom of pro- 
-nasceage A flanges and spacing rivets is somewhat in 
error. The consideration of a portion of the web as 
effective flange area is justified by measurements made. 
To obtain the maximum efficiency of the material, rivets 
should be spaced closer, near the panel points and in 
intermediate stiffeners, than is frequently done. 

Columns.—A_ series of measurements made on small 
bars of sufficient length to act as columns, convinced the 
writer that a thermal analysis of the fibre stress of 
columns may be easily made under usual working loads. 
Various species of columns are coming into too general 
use, with batten-plate web connections, the assumed 
economy of which will probably be shown by thermal 
analysis to lie solely in sliding up the scale of the working 
stress a notch or two nearer the danger limit. 

Elasticity of Steel.—The conditions of elasticity may be 
stated as follows: 

A. Within the limit of elasticity the temperature 
change should be proportional to the stress. 

B. The temperature change on removal of the stress 
should be sual and opposite to the change produced by 
application of the stress. 

Condition A is almost perfectly fulfilled for a consider- 
able range with the most homogeneous steel, and possibly 
to one-third or half this range in material of the same 
ultimate strength, but lacking in homogeneousness, such 
as the ordinary iron found in the market to-day. 

Bars of cast iron, curves 4, 5, and 6, Fig. 2, fulfilled 
condition A when stretched only to about 4500 Ib. per 
square inch ; and when strained beyond this point, if the 
tension was suddenly removed, the bar would evolve more 
heat than it lost by application of the stress. In testing 
these bars to destruction they were found to grow cooler 
until they broke without heat. Tough and ductile mate- 
rial, such as mild or medium steel, does not immediately 
evolve as much heat as lost by application of the tensile 
stress, when it is removed suddenly, but will in about a 
ped to half-a-minute. If we do not wait for it to do 
this and seesaw the stress, we may obtain the curve 3, 
Fig. 2. The thermal limit did not seem to be changed 
by this process, but the rapidity of application and re- 
moval of stress was not great enough to conclude that 
very rapid and repeated change of stress does not affect its 
position. A curve similar to 3 within the thermal limit 
may be obtained by applying and removirg compression 
rapidly, the bar growing warmer instead of cooler as in 3. 

Curves land 2, Fig. 2, are from medium steel, ulti- 
mate strength 65,000 Ib. to 70,000 lb. per square inch ; 
thermal elasticity, about 25,000 Ib. per square inch. 

Fig. 3 shows curves of soft steel, composition, strength, 
&c., as per report of Mr. H. J. Lewis, CE. in Table above. 
The adjustment of the instrument, while less sensitive, 
was better than that used in taking the curves shown in 
Fig. 4, which are also soft steel. The thermal elasticity 
of these bars varies from 16,000 lb. or 17,000 lb. to 
21,000 lb. or 22,000 lb, per square inch. All these curves 
are the result of only one set of readings. Since the 
material whose yield point is in the neighbourhood of 
40,000 lb. per square inch would be little damaged by a 
small number of repetitions of stress to 22,000 lb., we can 
determine the curves with great accuracy by making a 
number of tests to this point on the same Hey The head 
of the machine was wrapped to prevent the thermal 
junction from being affected by the radiant heat of the 
as jets, some 10 ft. distant, and from the operators. 
Vith the adjustment used in taking some of the curves 
of Fig. 4, there was considerable oscillation. The effect 
of oscillation is to make what would otherwise appear as 
a straight line a sinusoid, the axis of this sinusoid curving 
as the true thermal curve falls away from the straight 
line which it follows within the limit of elasticity. 

The greatest error that may be involved in determining 








a thermal stress curve is that of imperfect alignment of 
bar in the grips. The chucks should be well oiled so that 
they will adjust themselves readily to the line of pull, 
and the bar should be strained several times to an amount 
about one-quarter of the yield point, that they may have 
a chance to adtust themselves before taking readings ; 
otherwise that portion of the curve which should be a 
straight line will appear either convex or concave upward, 
dependent on which side of the piece the thermal junction 
is attached, and the alignment of the grips. , 

The galvanometer requires a firm pedestal, and after it 
has been properly adjusted, it requires little more time 
to take a series of readings than to test a bar in the usual 
manner. No small amount of skill is requisite, how- 
ever, in setting up and properly adjusting the instrument. 
The adjustment should be carefully tested by reversal 
of the connection and the deflection should then be equal 
and ° hme for the same stress, to those previously ob- 
tained. - . 

The galvanometer used was an Elliott Brothers instru- 
ment and could be used differentially, not only in deter- 
mining the difference in magnitude of stress of the same 
kind at different points, but also of different kinds at the 
time the stress is applied. When the thermopile is used 
it should be properly hooded with non-conducting ma- 
terial, that it may not be affected by heat from without, 
the heat of the hand at a distance of a yard being suffi- 
cient to give an appreciable deflection. 

As it requires considerable work to calibrate a galvano- 
meter, “a as only the relative change in temperature 
was of value for the work in hand, this was not attempted. 
Those who are interested in the actual temperature 
change in degree C may compute it very closely within 
the limit of elasticity by the formula derived by the great 
mathematician and physicist, Professor William Thom- 
son (Lord Kelvin) as follows 
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Where H is the thermal increase in degree Centigrade, 
t the temperature Centigrade from absolute zero, J the 
mechanical equivalent of the thermal unit, p the pressure 
applied in pounds, positive if compression and negative 
if tension, ¢ the longitudinal expansion per degree Centi- 
grade, S the specific heat, and W the weight in pounds 
per foot in length of the bar.—-(Quarterly Math. Journal, 
April, 1855.) This formula has been experimentally 
verified by Dr. Joule.—(Phil-Trans., 1859.) 

Its signification is that the heat evolved by compress- 
ing a solid is equivalent to the work required to com- 
press the volume of it due to temperature. Dr. Joule 
estimated with the instrument used by him that he 
could detect a temperature change of g:hs5th part 
of a degree Centigrade. With the better galvano- 
meter used by the writer, probably more accurate 
work could be done, and a change of, perhaps, 3;,;th 
part of a degree noted in ordinary work. When 
iron or steel is stretched beyond the limit of elas- 
ticity a change begins to take place in the molecular 
structure, the material becomes harder and more brittle, 
the yield point, and also the point where the bar ceases 
to grow cooler, but evolves heat rapidly, is raised with 
the yield point, but the limit of elasticity appears to be 
lowered with each and every repetition of such stress. 
Further, when the number of repetitions of severe ten- 
sile stress above the limit of elasticity had been sufficient 
to complete in a measure this meer wnt Aa change in struc- 
ture, the bars tested were found to present exactly the 
same thermal characteristics as cast iron, i.¢c., they grew 
cooler under increased stress until fracture oecurred with- 
out heat at a point below the last heat limit noted. This 
change in structure by mechanical strain requires the ex- 
penditure of a certain amount of energy, and the energy 
thus expended manifests itself in heat in exactly the same 
manner as that portion of the horse-power of our engines 
used in overcoming the friction of bearings and moving 
parts. 

The commencement of this change is then where the 
thermal stress curve commences to deviate froma straight 
line, since at this point the heat evolved by this chan 
prevents the bar from continuing to grow cooler at the 

revious rate. When the — point is reached there is 
or a few seconds little elastic stretch, and almost the 
entire work done is in producing permanent set, and 
manifests itself in heat, and we have the reversal of the 
thermal stress curve for tension and the extremely rapid 
production of heat, compared with the previous regular 
increase for compression. 

Some of the characteristics of the temporary change in 
molecular structure produced by mechanical strain, and 
also the permanent change when the strain exceeds the 
limit of elasticity, have been investigated by Lord 
Kelvin. See Proceedings Royal Society, London, 
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vol. vii., 1854-5, page 49; Phil. Trans., 1856; British 
Association Reports, 1856, page 17, in which he describes 
the methods and gives the results obtained in a series of 
experiments undertaken by him to determine the effects 
of mechanical strain, including the cases of longitudinal 
compression, lateral compression and extension, and in 
each case test both the temporary effects of strains within 
the elastic limits and the residual alteration in thermo- 
electric quality manifested after the cessation of the con- 
straining force, when this had been so great as to give 
the substance a permanent set. 

He summarises his results as follows : 

‘The cycle of experiments has been so neaily completed 
for both temporary and permanent strains as to allow the 
author to conclude with certainty that the peculiar 
thermo-electric qualities induced are those of a crystal. 
Thus he finds that iron bars hardened by longitudinal 
compression have the reverse thermo-electric property to 
that discovered by Magnus in wires hardened by draw- 
ing, and that iron under natural compression manifests 
the same thermo-electric property as the author had dis- 
covered in an iron wire under longitudinal stretching 
force. As regards iron, the general conclusion is that its 
thermo-electric quality, when under pressure, deviates from 
that of the unstrained metal towards bismuth for currents 
in the direction of the strain, and towards antimony for 
currents perpendicular to this direction. While for all 
those examined the residual thermo-electric effect of a 
permanent strain is the reverse of the temporary thermo- 
electric effect, which subsists as long as the constraining 
force is kept applied. Other metals examined—zine, 
brass, copper, and steel—showed uniformly the reverse 
effect to that of iron when similarly treated. Curious 
results were also obtained by carefully annealing portions 
of wire which had been suddenly leled. and leaving the 
remaining parts unannealed. Iron and steel, copper and 
brass have given decided indications in which the un- 
annealed portions showed the same kind of thermo- 
electric effect as had been found to be produced by per- 
manent lateral compression.” 

The fact that the residual effects of strain beyond the 
limits of elasticity are of reverse character for tension 
and compression, accounts for the more rapid wearing out 
of the material where this range of stress is from tension 
to compression. 

as in all cases where experimental work has been done 
along a comparatively new line, the first results are not as 
accurate as those obtained later, with experience to guide 
the conduct of the work. Thus the apparent thermal 
limit as shown by the curves will probably be found con- 
siderably too high, when the proper corrections for con- 
stant errors in measurement have been ascertained and 
applied. The general form of the curves indicates that 
Fa is no general relation whatever between the fatigue 
of steel within the thermal limits and the wearing out of 
steel beyond the thermal limits of elasticity, the former 
being an inverse function of the homogeneity of the 
material, and the latter depending on the range of stress 
beyond the thermal limits, and whether this range 1s from 
tension to compression. Much attention has been given 
by our text-book writers to the treatment of suddenly- 
applied loads and their effect, but, strange to say, 1n pre- 
senting the data upon which are based the maxima and 
minima formule of proportioning, they neglect a careful 
discussion of the conditions of application of the loads 
under which the data was obtained. ; 

The discussion of the effect of impact is beyond the 
scope of this paper, but the advantages of the thermal 
method of investigation in this field should not be over- 
looked. _— 

Without in anywise shifting the responsibility for the 
opinions advanced, the writer desires, in conclusion, to 
acknowledge the assistance received in his work by the 
members of the engineer staff of the Gillette-Heraeg 
Manufacturing Company, and his indebtedness to t ° 
following gentlemen connected with the University. ol 
Minnesota: To Harry E. Smith, Professor of Mechanica 
Engineering, for the use of the testing laboratory ; to 


Professor Frederick S. Jones and Assistant dinagge 4 
Anthony Zeleny, of the Department of Physics, for 
ratus ; and to 


ractical su tions and the use of ap 
fessrs. Frank McIntyre and Bert. G. 
students. 
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BALTIMORE AND OHIO RatLRoav.—One of the results o 
a recent inspection of the Baltimore and Ohio Railroed 
lines west of the Ohio is an order for a double track vite : 
Central Ohio division from Bellaire to Cambridge, Ob! ; 
a distance of 53 miles. The additional track will cos 
about 250,000/. A number of heavy gradients wi” 0 
be reduced, and all the bridges will be replaced by ™ 
steel structures, 
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AGRICULTURAL APPLIANCES. 


5797. W. Baverstock, Newbury, Berks. Ploughs. 
4 Figs.) March 9, 1893.—In swivel-head horse ploughs in which 
the depth of furrow is determined by regulating the difference in 
height between the land and furrow wheels by means of a nut 
screwing on a threaded stem projecting up from the wheel axle, it 
ig necessary to stop ploughing where it is desired to alter the 
depth of furrow, in order that the ploughman may work the screw 
nut on the stem. This invention has for its object to enable 
the ploughman to effect such adjustment without stopping the 
plough, or leaving his place between the handles. For this 
purpose there is fixed upon the usual screw nut a sleeve having 














a wormwheel formed on it, and in gear with this is a worm 
carried by a bracket which is secured on the swivel head of the 
plough by clamps. The spind!e of the worm is connected by a 
socket joint to a rod which extends back to the handle of the 
plough on which it is a and where it is provided witha 
handwheel or crank handle. Thus, if it is desired to alter the 
depth of furrow during ploughing, the ploughman, without alter- 
ing his position, only requires to turn the rod so as to rotate the 
screw nut by the worm gear in one direction or the other. The 
rod is provided with a universal joint where it is connected to 
the worm spindle, for enabling the plough to be thrown over at 
lands-end for turning. (Accepted March 29, 1899.) 


ELECTRICAL APPARATUS. 


10,515. L. Epstein, Twickenham, Middlesex. Dust 
and Mud Vans, [3 Figs.) May 7, 1898.—This invention re- 
lates to means for propelling vans used in collecting dust and 
mud and for operating mechanism for charging the vans. For 
this purpose there is provided on the van a secondary voltaic 


























battery and an electric motor with gearin 
motor can be connec , 
effecting its propulsio 
ances such as a crane 
or other appliance for 


so arranged that the 
ted to the road wheels of the van, thus 
n, or can be connected to suitable appli- 
for lifting dust pails or baskets or to a pump 
removing mud, for the charging of the van. 


(Accepted March 29, 1899.) 
9178. J. T. Robson, C. H. Marsden, and H. W. 
Headland,London. Eloctromotors. Fig.) April 20, 
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1898. —This inventi 

nti 
tures rotate in on 
Two such mot 


on refers to electromotors in which the arma- 
e direction and the field magnets in another. 


ture of each is connected mechanically to the field magnet of the 
other. The armature of one motor is fixed on a shaft which 
passes through a hollow shaft or sleeve upon which the armature 
of the other motor is fixed, and the field magnet sround this 
latter is (by means of a light hollow cylinder or cylindrical open- 
worked framing) mechanically connected to the armature of the 
first-named motor, the framing surrounding the field magnet 
thereof. Upon the end of the central shaft is fixed a sprocket 
wheel for transmitting power, and upon the outer end of the 
sleeve or hollow shaft is a spurwheel which gears with a spur- 
wheel upon another shaft that carries a sprocket wheel for the 
purpose of power transmission. It is claimed that in such a 
motor ‘‘the rotating parts may be made to balance their centrifugal 
forces at all speeds.” (Accepted March 29, 1899.) 


GUNS AND EXPLOSIVES. 


28,946. . B. Simonds, London. Gun Sights. 
[2 #igs.] December 7, 1897.—This invention provides means 
whereby the sighting of a gun may be corrected for all ranges in 
one operation, so as to be proportional to the propulsive force of 
the powder charge used. Two methods of attaining this end are 





described, in the first the distance between the fore and rear 
sights can be varied by sliding the fore sight parallel with the gun 
axis, and in the second (which is applicable to large guns provided 
with an index plate and reader) the reader is adapted to slide 
along the graduated bar so that its distance from the trunnions of 
the gun is changed. (Accepted March 29, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


26,801. C.B. Bender, London. Gunpowder Actuated 
Punching Machine. [5 Figs.) December 20, 1898.—This 
invention provides elastic obturators or gas-checks for the pistons 
of machines which operate by the energy contained in the gases 
derived from the explosion of charges of modern smokeless gun- 
wder. These gases have a strong tendency to escape through 
the least opening left between the piston and the bore of the 
barrel or cylinder, and to cause scores. The — being in its 
original position near the bottom of the barrel, upon firing the 
charge in the cartridge space A, the gases fill the air spaces and 
press the secondary obturator 2 against the primary obturator 
1, and likewise press the primary obturator 1 against the wall of 
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the barrel. The piston commences to move, and, since it is com- 
paratively heavy, and hence slow-moving, the gases make the 
piston airtight before they can penetrate along ab w on the 

tside of the dary obturator to into the recess provided 
to receive grease which is injected through the screwed hole H 
shown on the drawing. The way along the cylindrical surface ab 
is made sufficiently great in order that when the at last can 
enter into the ring-shaped space behind the P 
they are no longer able to escape from behind the piston, as the 
obturator becomes much stiffer, and is more firmly pre against 
the a. of the cylinder than it was before. (Accepted March 29, 
899. 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


9621. J. McDade, inysene, somenster, . Steam 
Boiler. (2 Figs.) April 26, 1898.—This invention relates to a 
construction of vertical water-tube steam boiler which comprises 
an outer cylindrical shell and an inner conical shell arranged so 
as to leave an annular space between them. The wide part of 
the inner conical shell is at the bottom and the narrow or con- 
tracted part at the top. The inner shell is somewhat longer 
than the outer shell, the extra length of the inner shell projecting 
at the bottom and providing a convenient arrangement for the 












at the upper end to a plate or crown piece having a central 
opening. Screw bolts and nuts are so employed that the two 
shells may be readlly detached from or attached to each other. 
The inner shell is provided with several rows of cross-tubes 
arranged horizontally and transversely at different angles one 
above the other, or they may be slightly inclined, to assist the 
circulation of the water. The ends of the tubes are fitted to the 
inner conical shell, the lowest row of tubes being so placed as to 
leave a suitable space for a furnace or combustion chamber. 
The products of combustion resulting from the burning of either 
oil, coke, cosl, or other material pass up through the conical 
inner shell aud impinge upoa the several rows of cross tubes on 
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the way. The water level is arranged to be about two-thirds of 
the height of the boiler and some of the uppermost rows of tubes 
which contain steam, serve to dry and prevent priming. To still 
further promote the steam-drying process, there is placed at the 
a end of the boiler and over the central hole of the crown 
plate a steam dome or receiver in such manner that the products 
of combustion after leaving the boiler proper pass round or 
encompass the said dome which communicates with the steam 
generated in the boiler and the steam engine or motor. The 
efficiency of the boiler is also increased by carrying a few turns 
of the feed-water pipe round the interior of the smokebox or 
uptake at the upper end of the boiler. (Accepted March 22, 1899.) 


9460. J. Conlong, Blackburn, Lancs. Expansion 
Steam Trap. [4 8.) April 25, 1898.—In this trap the ex- 
pansion pipe is of zigzag or equivalent form and is confined within 
a frame, at one end of which said pipe is the inlet, and at the other 
the outlet or connection which may be made to the boiler if 


the condensation moisture is to be allowed to flow back thereto. 
The action of the es as shown in the drawing, is as 
follows: The pipes bein 

can only expand 


laterally confined in the frame, they 
a longitudinal direct‘on, so that in the absence 


Fig.3 
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of condensed water the steam expands therein and brings the 
cone to its seating and thus closes the outlet, whilst as condensed 
water accumulates they contract and raise the cone off its seat- 
ing, the pressure of steam behind balancing the pressure in the 
boiler and so allowing the condensed water to flow by gravity 
through the discharge valve then open back into the boiler. 
Modifications are described in which the expansion tube is con- 
tained within a closed box and in which a solid rod or bar may 
be substituted for the tube. (Accepted March 29, 1899.) 


6389. W. N. Swin Lancs. Steam Sepa- 
rator. [5 Figs.) March 16, 1898.—The drawing illustrates one 
form of this invention which is designed to take advantage of a 
tendency (which the inventor believes to exist) for the water or 











moisture suspended in gas, vapour or steam to te toward 
the exterior of the ane Centrifugal force is lene sg as 








Ors are arranged on the same axis, and the arma- 


mounting or — of the boiler. The inner shell is attached 
to the outer shell by means of angle rings at the lower end, and 


being used in some cases to assist the action. (4 ‘arch 
29, 1899.) 
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H. F. Philli Wealdstone. 


8814. ps, 
Water-Tube Boilers. (2 Figs.) April 15, 1898.—This in-| tionary, as requi e coup : 
vention has for its object to expose nearly the whole of the | dynamo-electric machine whose terminals are connected when 
heating surface of a water-tube steam generator to the radiant | motion is to be transmitted. The field-magnet portion is prefer- 


heat from the burning fuel, and to arrange such heating surface 
in close proximity to the fuel so as to thereby increase the effi- 
ciency of the generator. For this [wna the improved steam 
generator comprises an upper cylindrical steam and water drum 
arranged horizontally, and from the underside of which depend 
in radial or nearly radial directions a number of water tubes of 
the * Field” type. These water tubes are arranged in longitu- 








dinal rows, the inner rows extending to or through the firegrate, 
so as to divide its width into several compartments, which are 
made as narrow as is consistent with efficient stoking. The grate 
may be horizontal in a transverse direction, as usual, but it is 
preferred to curve it to an arc of a circle struck from the centre 
of the steam and waterdrum, or nearly so. By this construction 
the whole of the firebars and water tubes may ively 
interchangeable. Tubular feed-water heaters may be provided 
to abstract heat from the escaping hot gases and products of 
combustion before they enter the chimney or uptake. Theinven- 
tion is specially applicable to large steam generators for marine 
purposes. (Accepted February 22, 1899.) 


10,836. F. W. Lanchester, Birmingham. Fluid 
Pressure Engines. (3 Figs.) May 12, 1898.—This invention 
relates to fluid pressure engines, and refers to Patent 13,960, 
1896. The principal object of the invention is to provide a 
straight-line motion for the piston or crosshead pin, and thereby 
relieve the piston and cylinder (or crosshead guide) from wear 
and also as far as possible to prevent the connecting-rod link- 
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work from being subjected to the stresses incidental to the trans- 
mission of power. In one construction the motor is arranged 
according to the drawing, and spur gearing is disposed to act 
between the reversely rotating sh , 80 as to insure their 
relative rotation irrespective of the connecting-rod linkwork 
which is thus relieved of its power-transmitting function, and the 
combined mechanism imparts a straight-line motion to the piston 
pins of the motor. (Accepted March 29, 1899.) 


VEHICLES. 


9447. W. Morrison, Chicago, U.S.A. 
{7 Figs.] 


Apparatus for 


Power Transmission. April 23, 1898.—This 











invention provides a magnetic coupling for interposition be- 


‘Middlesex. | which latter may = gt 4 various speeds or may remain sta- 


g consists of a series wound 





ably connected to the motor for the sake of obtaining the maxi- 
mum fiywheel effect. A variable resistance is provided for con- 
necting the dynamo terminals, insertion of resistance serving to 
decrease the current in the dynamo, and consequently the ten- 
dency to rotate the driven portion thereof. There are fifteen 
claims, the first of which is as follows: ‘‘In a machine for trans- 
mitting power the combination of a rotary field and a rotary 
armature, both moving in the same direction, and a prime mover 
for rotating one of the said members.” (Accepted March 29, 1899.) 


MISCELLANEOUS. 


6753. A. Or and C. G. G. Brannertijelm, Stock- 
holm, Sweden. Stee: rpedoes. [6 Figs.) March 
19, 1898. (Convention date September 23, 1898.) The invention 
consists chiefly in that rays from a searchlight are caused to act 
upon light sensitive electric resistances placed in an electric 
circuit that controls the steering apparatus of the torpedo in 
such a manner that as soon as the torpedo swerves to the side so 
that the resistances are unequally exposed to rays, they cause 
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the electric current or currents to be so directed or changed that 
the torpedo returns to the course in which the resistances are 
equally exposed. Selenium resistances are used on the torpedo 
in conjunction with resistance-balanced relays, a source of elec- 
tricity, and an electro-magnetic a The selenium 
resistances may be screened from vertical or diffused light when 
the apparatus is to be used by day. (Accepted March 29, 1899.) 


10,472. E. Yates and J. MacQueen, Glasgow. 
Manufacture of {1 Fig.) May 7, 1898 —According 
to this invention the ends of a tank are secured to the body 
(without the use of rivets, &c.) by forming annular depressions 
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either exteriorly or interiorly where the portions overlap. ‘The 
indentations may be done either concave or convex.” hen the 
annular depressions are produced interiorly the end a is first 
secured, after which the end } may be fixed in place. (Accepted 
March 22, 1899.) 


9812. G. B. J. Groves and J. Groves. London. 

tac: Timber. [1 Fig.) April 28, 1898.—In stacking 
timber by this invention a crane post or pillar is used which is 
fastened to one end of the stack by means of iron hoops or staples 
which are round projecting ends of certain planks in the 
stack or pile and are odbeted and fixed by screws or other suit- 





(20-2) 


able means. For this purpose at suitable distances in the height 
of the stack there are placed two or more planks so as to project 
a certain distance beyond the face of the pile. Near the jib end 
of the post there is a platform that can swing on the post and 
which serves to support the ends of the planks when they have 


————_—_—_ 
purpose of assisting him in the stacking or piling. 
pile has been formed as high up as the height ot the oat on 
admit, the is rel from the staples by slackening the 
screws 0, and then raised a further distance and fixed again b: 
the screws 0, and so on till the desired height of the pile has hen 
attained. (Accepted March 22, 1899.) 


7773. W.Hampson, London. Producing Extre: 
Cold. [6 Figs.) April 1, 1898.—This invention pon Ba to aaaee 
covered by Patent 10,165, 1895, and consists in improvements 
in apparatus for causing gases which have been moderately 
compressed and cooled to re-act regeneratively as regards 
cold on expansion, so that the temperature becomes continually 
tower during the action of the apparatus until a Proportion of 











7773. 


the gas supplied is continuously liquefied. The apparatus is ini- 
tially cooled by carbonic acid and afterwards the compressed and 
cooled gas to be liquefied is allowed to follow the path of the 
arrows, expanding finally at the point 4 from which the liquefied 
portion falls into the collecting vessel 6, while the remainder 
after taking up heat of the incoming gas passes away thrcugh 
7 to be recompressed. (Accepted March 22, 1899.) 


25,216. H. Lancko, Berlin, Germany. Trueing 
Emery Wheels. [1 Fig.] November 29, 1898.—By this in- 
vention emery and other polishing or grinding wheels are trued 
by means of a wheel of similar material to that to be turned up. 
The trueing wheel is mounted upon an attachment which fits 
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upon the frame carrying the grinding wheel, and is adapted to 
be rotated while in contact with the said grinding wheel. If 
desired, abrading material may be fed to the wheels as they 
rotate, but it is stated that this is not necessary, and that if 
sufficient pressure is used the wheels will chip or grind off each 
other until both are true. (Accepted March 22, 1899.) 


2090. W. Fletcher, No ham. Chain Gear. [4 
Figs.) January 30, 1899.—The of the link A is formed 
with the loop @ at one end providing an engaging bar at the 
extremity. At the other end is the hook a, which is narrower 
than the main =e of the link, so that it may engage in the loop 
of the adjacent link. The projection a? is formed immediately in 
front of the hook to assist in attaching and detaching the links. 
To attach one link to the next, it is turned over so that the pro- 
jection a? rests upon the top of the next link, and the under part 
of the latter can then be slipped into the hook. On turning over 
the firstlink, the two are securely connected together. To dis- 






Fig.2 


2000 


connect, one link is turned over as described, and the hook can 


then be sli out of the connecting loop. Each link is pro 
vided with tooth of about the same thickness as the hook, bat 
tapering slightly towards the point. When the chain Lt mally 
lete, and is passed over the wheel, the teeth project ae 
nto the groove of the latter. More than one hook -_, oon od 
be employed in the case of wide chains. the number 7m 9 
upon the width. The wheel C is formed with the double oe 
in the groove of which are the pins D carrying er 
In the arrangement shown these are fitted in pairs, an e 
engage between each pair. (Accepted March 29, 1899.) 
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YARROW’S warer-Tuse Borers 








T TUBES.—The distinctive feature of this | SPARE TUBES.—The tubes being straight through- 
ara simplicity, owing to the adoption of straight out, the number of s) ones can be grealy reduced, 
these, after lengthened experience in practical i, - Yow as compared with what is required for boilera having 
ps having been found to be thoroughly reliable. ma O'; tubes bent in various forme. 
advantage of straight tubes is evident, They can se 
patna and examined internally and externally with 
facility, which is essential in every boiler intended for COST OF CONSTRUCTION considerably less than 
d that of any other water-tube boiler yet brought out, 


eontinuous service. owing to ite simplicity. 
LOW AIR-PRESSURE.—The air-pressure necessary 
with this form of boiler is exceptionally low, and con- OUTSIDE DOWN PIPES.—As outside down pipes are 
sequently but rg oy sg — segs ete ge Aged s considered advantageous by some engineers, Mesers. 
As erst Boal Destroyer « Sokol” (built for the Russian d ‘ We oe OU Ph & Co., Lad, are prepared to &8 them if 00 


pm voce in 1895) a speed of 29.7 knots was obtained, 
during three hours, carrying a load of 30 tons, the mean 
sir-pressure being 1§ in. On the official trial of the 
First-class Torpedo Boat “‘ Viper” (built for the Austrian 
Government in 1896) a speed of 26.6 knots was obtained, 
during three hours, carrying a load of 26 tons, the mean 
sir-pressure being Zoftaninch. These low-air pressures 
are due to the large area of the air passages, but where 
economy of fuel ia no object, the air pressure may be 
increased without injury to the boiler, even till the fuel 


is lifted off the bars. 


USE OF SALT WATER.—Boilers, to be suitable for 
lengthened service at sea, must be capable of being 
worked with salt water, which may a eS be 
unavoidable through a leaky condenser. perience 
has proved that the Yarrow boiler perfectly conforms 
to this requirement if a ter capacity of steam space 
is provided than would be necessary under normal 
conditions. Scale collecting on the heating surfaces by 
the ——- use of sea water, can be more readily 
removed in this type of boiler than in return-tube 
boilers and with very a facility than in water- 


BING.—Complete retubing of any boiler can be 
si ° i 4 tube boilers having curved 


ily carried out without shifting ite position, and 
oy defective tube can be removed and replaced with 


rapidity. 


ARRANGEMENT OF FORCED DRAFT.—The air on 
ite way to the fire es through non-return hinged 
doors at the sides and then completely round the boiler 
casing, thereby keeping the compartment and coal 
bunkers cool. This arrangement offers greater safety 
as compared with hinged dampers placed below the fire 
bars, where they are liable to get distorted through 
heat, or rendered inoperative by cinders preventing 
their closing. 


ECONOMY OF FUEL,—Exhaustive experiments and 
long trials under working conditions prove beyond doubt 
that this boiler is second to none in economy of fuel, 
whether coal, mineral oil, or wood is used. 


WATER CHAMBERS.—In boilers of large size the 
water chambers are frequently riveted up so as to avoid 
the joint at the bottom tubeplate. In this case a man- 
hole door is made at the end of the water chamber, so as 
to gain access to the tube ends. 
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Messrs. Yarrow & Co., Ltd., have the greatest confidence in recommending Boilers es this type for vessels of the largest 
size, or for land purposes where the space is limited, or the cost of transport heavy. 


CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTAGES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO 





Messrs. YARROW & CO. Ltd. Poplar. LONDON. 


TO WHOM APPLY FOR LICENSE TO CONSTR 
NOTE.—Messrs. Yarrow & Co., Ltd., are prepared to give facility to Engineers in every part of the World to construct Boilers of this type. 


THOMAS SHANKS & CO, 


UNION IRONWORKES, TOHNSTONGEA, 


Telegrams: “Shanks, Johnstone.” NEAR G LASG OW. Telephone No. 5 (Johnstone). 


SPECIAL TOOLS, CENERAL TOOLS. 


Apprentice Lathes 
(3 Classes). Crank Shaft Lathes. 



































Axle Lathes. 
Corliss Valve Boring. Surfacing Lathes. 
Cylinder Boring. Shafting Lathes. 
on ~~ S. Slide Break Lathes. 
‘ow : 
and Turning Machines. Sliding and Screw-cutting 
Boiler Shell Drill, Lathes. 
- Back Drill, ia Railway Wheel Lathes. 
ag ad a0 Horizontal Boring, Milling 
Front an val d Tappi 
Hole Boring. — and Tapping. 
Barrows Patent Slotting ee Radial Drilling. 
ay Slotting Machi 
Armour Plate Planing. = SS wre: ei i 
ee Plate Grinding. _ Shaping Machines. 
oo Plate Ripping. a V. & H. Planers. 
i : 
_ Searing Boiler Plate x ; 2 1 Table Planers. 
ertical "Tt “Tae wz: gltele Plate Planers. 
Pulley anon. | a i — ate ' 
Cutting ian as ~ : _—— Horizontal Bending Rolls. 
achines, ee \ ee 3 ‘ 
or Grating Cutter. a op 2 ee | ‘dl Gz a ony cal pons 
nme and Rotati ‘ ggg iT a y ini unching earing Ma- 
a atus for Forme > ” ahs “oRing Siete chines. 
Sverse Arm Drilling, “Ching Power Travelling Cranes. 
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i. PLATE MANUFACTURERS, FOR MARINE, LOCOMOTIVE AND 
ERS AND STEEL worke, GENERAL ENGINEERS. 2900 
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Telegraphic Address: 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE 


Monthly Prices Current of Engineering Material mailed free on application. 


JOHN BIRCH & CO., LIMITED) 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


“ENDEAVOUR, LONDON.” 


Estimates, Plans and Specifications sub. 
mitted for all classes of Machine Tools 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 


INVITED. — 








Telegraph Codes used:—A 1; ABO; The Engineering Telegraph Code; The Universal Mining Code; and our own Private Code. 
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PROBLEM OF 


GAS ENGINE LUBRICATION. 


150 HP. CROSSLEY 


RUNS REGULARLY 


3 Months without a stop, 


Wells’ N.S. GAS ENGINE OIL. 


Sole Manufacturers of the Oil: 


The Henry Wells Oil Co. 


IMPERIAL OIL WORKS, DEANSCATE, 
MANCHESTER. 


Fee baw ow TESTIMONIAL, NO BUNKUM, A FACT. 








PHOSPHOR 


por 
pro’ sp! gin © 


THE EHOSPHOR 1! iether _CO., Ld, SOUTHWARK, LONDON, 





TIME CHECKERS. 
Extensively used in 
WORKS, OFFICES, & WAREHOUSES 


For ascertaining the time werked 
by Employés. 


WHEEL, GEAR, & RAOK OUTTING. 
Miliing Outters of ail desortptions. 


™ CLOCKWOl MagHRMTS 


ccna aba at 
W. M. LLWELLIN, C.E. 27 
Llewellin Machine Co., Bristol. 


SPECIFY THE 


COG WHEEL BRAND 
PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 





The only 


GENUINE 
COG WHEEL 


= pro” Te got’ 


GARRETT LEISTON IS 


az > RICHARD GARRETT & TT & S0ms, Ltd., 


4 


SINGLE - CYLINDE 

AUTOMATIC EXPANSIO 
DOUBLE- CYLINDER 

COMPOUND. 








Brand. 


BRONZE 


1s: 


~ DURO ME TAL '® 


“WHITE ANT’ METAL, 


4ctiO™ 


j ete 


wh ite 
8.E. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Thursday and Friday of last week, April 27 
and 28, the Spring Meeting of the Institution of 
Mechanical Engineers was held at the Institution 
House at Storey’s Gate, the President, Sir William 
H. White, Director of Naval Construction, occupy- 
ing the chair on both evenings. 

The Thursday sitting was devoted to the reading 
of the Presidential address, of which we commenced 
the publication in full last week. The usual vote 
of thanks was proposed by Sir Edward H. Carbutt, 
who remarked —— President had referred in 
his address to ert 
Napier, who had said 
he would rather build a 
fleet than make a speech. 
The Institution had, how- 
ever, now a President 
who could do both. They 
had just had evidence 
that evening of Sir Wil- 
liam White’s eloquence, 
and there was now to 
be seen on the ocean a 
whole navy of ships which 
had been designed by 
him. The reconstruction 
of the Navy, which had 
taken place since Sir 
William White had be- 
come Director of Naval 
Construction, was one 
of the most remarkable 
feats in naval history. 
It had had to be done 
against time; not lei- 
surely, but at high pres- 
sure. And yet with all 
this hurry, so great was 
Sir William White’s mas- 
tery of his profession, 
that never had he made 
a single failure. Many 
questions had been 
raised, and many carp- 
ing criticisms had been 
thrown out from the safe 
ambush of the House of 
Commons. The speaker 
was of opinion that these 
had done no good, and 
he considered that if any- 
body deserved the thanks 
of the country, it was the 
Admiralty. 

The resolution was se- 
conded by Mr. Pirrie, of 
Belfast, who said that he 
was not aware until he 
entered the room that it 
was a duty that devolved 
upon the junior Member 
of Council to second this 
vote of thanks. As 4 
naval architect, he re- 
ferred to the good work 
done by mechanical engi- 
neers in supplying ma- 
chinery for shipbuilders. 
Much of the construc- 
tion which was now un- 
dertaken so successfully 
would not be possible 
were it not for the use 
of these wonderful ma- 
chine tools. At the 
Belfast Yard they had 
used pneumatic machines 
for riveting for ten or twelve years past, but for 
the heaviest work they used hydraulic machines. 
He fully endorsed what the proposer of the address 
had said as to the great success of the ships designed 
by Sir William White, and all he could say was 
that he was very thankful that he had not to meet 
the President of the Institution as a competitor. 
9 a ships, however, they endeavoured 
ieee hey 6 ——e too aoe he gars that ” 

and his colleagues, with muc 
trouble and thought, got a ship poe than he had 
to tell the owner that there were a great many 
things in the vessel that might have been different, 
th .& great many improvements that they now saw 
cir way to make, so that he would be glad if 








the owners would give them the opportunity to 
turn out an even better ship than the last. Mr. 
Pirrie said he was, he believed, the first Irishman 
who had been elected a Member of Council. It was 
a very pleasant task for him, as junior member, to 
second this vote of thanks ; and he only hoped that 


| so long as there were such agreeable duties attached 
| to the position, that he should always remain the| 


junior member. 

Sir William White, replying to the vote of thanks, 
said that a certain Ambassador, speaking at the 
Mansion House, had laid down the axiom that the 
man who never made a mistake never made any- 


thing. He agreed with Mr, Pirrie that no man! 





From a Photograph by Messrs, Elliott and Fry. 


Srr Witu1am H. Wutrte, K.C.B. 


PRESIDENT OF THE INSTITUTION OF MECHANICAL ENGINEERS. 


worthy to be called an engineer ever finished a | 
piece of work without seeing some way to doing it 
better next time. This he now felt was parti- 
cularly true of the address he had just delivered. 
He had not been able to spend on it all the time 
he could have wished, for he had certain other 
duties to fulfil holding the first claim on his time 
and attention. He could tell members of the 
Institution that the position of President was not 
a sinecure. The installation of the Society into 
the new house had involved additional responsi- 








bilities. But it was the most earnest wish of the 
Council that the Institution should make the 
fullest use of its increased opportunities. Mr. 
Pirrie had expressed a hope that he would remain 


for many years the Junior Member of Council. 
That was a thing that could be hardly hoped for, 
although a good many were beginning to appre- 
ciate the advantages of a junior status. Person- 
ally he had for many years felt the inconvenience 
of being too young for positions he had occupied. 
That, however, was a disability which was fast 
wearing out. In conclusion, the President re- 
ferred to the loss the Institution had sustained 
since the last meeting by the death of Mr. 
Jeremiah Head, a past - president. He was 
one who had for years quietly and unostenta- 
tiously done good work for the Institution ; 
and death had come to him all too soon. 

The meeting then ad- 
journed until the next 
evening. On members 
assembling on the Friday 
evening, the only paper 
read and discussed was 
a contribution by Mr. 
Harry G. V. Oldham, of 
London, on 


EvApPoRATIVE Con- 
DENSERS. 


Of this paper we com- 
mence the publication in 
full in our present issue. 
At the conclusion of the 
reading, the author drew 
attention toa new form of 
tube used for these con- 
densers and_ recently 
patented. It was of what 
might be described .as 
heart section, and was 
built up of short lengths 
flanged at the ends ; 
these flanges forming ribs 
which would collect the 
refrigerating water, and 
make it flow evenly over 
the pipe. It was intended 
to make these pipes of 
steel, specially rolled, 
withtheflanges on. There 
was, however, some fear 
of leakage with this class 
of construction ; so it had 
been determined to use 
cast iron instead. 

Mr. Bryan Donkin said 
he did not wish to ap- 
pear hypercritical, but he 
thought the author might 
have told them what was 
the vapour it was pro- 
posed to condense. Pre-. 
sumably it was steam. 
An air and water steam 
condenser was suggested, 
and this type was coming 
in more and more. There 
was not much data pub- 
lished on the subject, 
and therefore it was good 
to have these experi- 
ments. There was one 
point to which more at- 
tention might be given. 
These condensers used 
the water over and over 
again, and under some 
conditions this refrigerat- 
ing water was apt to be- 
come extremely dirty. 
Bearing this in. mind, it 
was well that the conden- 
ser pipes should be cylin- 
drical, so that they might be readily cleaned both 
inside and outside. It was important also that 
joints should be made by means of flanges, so 
that the apparatus might be taken to pieces 
easily. In the London atmosphere a deposit 4 in. 
thick on the outside might be found ; and there 
would also be some deposit ontheinside. For this 
reason he would not have the heart-shaped section 
last referred to by the author, and the pipes should 
be arranged so that the water should run over the 
whole of the surface. He ones that too much 
importance might easily be attached to the descrip- 
tion of metal used, as the accumulation of dirt was 
the chief factor in determining the rate of transmis. 
sion of heat; and this was a point also which ap- 
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plied to boilers. It was, of course, extremely im- 
portant to get good joints, and for this reason 
all flanges should have their faces machined. It 
was an easy matter to arrange for a daily or 
weekly water-testing. In regard to air propellers, 
no doubt they were very valuable. But it would 
have been of advantage if the author had given 
the power needed for working the fans; and it 
was very desirable also to know the actual vacuum 
obtained, as well as the state of the barometer 
and the conditions of the atmosphere. In the ex- 
periments with the Row tubes it should be re- 
membered that the surfaces were clean, which might 
not be the actual conditions of practical working. 
In America they placed a nest of tubes in troughs, 
which seemed to the speaker a good arrangement. 
He would be glad to know if the author had tried a 
system of spraying or syringing water on to the 
tubes. 

Mr. Michael Longridge said his experience with 
evaporative condensers was not large, as in his part 
of the world they had plenty of rain, and therefore 
plenty of water. He had, however, suggested at 
Dundee some time ago, the use of an evaporative 
condenser, but at that time it was thought advisable 
not to erect it, because not enough was known 
about the working of these machines. For his own 
part he was not at all sorry that his suggestion 
had not been followed, as it would have involved 
a great deal of work and responsibility on him to 
get out the details of the arrangement, for there 
were really very few data togo upon. The speaker 
gave details of what he had been told, but these 
were of a very contradictory nature, and not of a 
character to permit of a conclusion being arrived 
at. He did not think that the average engineer 
was much better acquainted with the subject at 
the present day. Mr. Westgarth had read a paper 
at Middlesborough, and gave details of working. 
Mr. Davey had also given figures on the same 
subject at the last Engineering Congress. He 
thought there was a great diversity of opinion on 
the subject, and he would have been glad if the 
paper had thrown more light upon the details of 
working. He was of opinion that the author had 
taken too hopeful a view of the expedient he 
had described for increasing condensation. The 
Row pipe looked hopeful; but the speaker was 
not quite satisfied with the way the experiments 
were made. He did not see any arrangement with 
spiral tubes, and thought that some help might be 
derived from them. Mr. Longridge next pro- 
ceeded to give some instances of oil passing through 
pipes, which nevertheless remained clean on the 
inside, the oil not being deposited on the surfaces, 
but being carried forward by the water. It was 
suggested that oil used for lubrication with steam 
became so finely divided that it would go forward 
with the steam. This view the speaker did’ not 
support, believing that the oil was carried forward 
by water. He would, however, in order to collect 
the oil, bring the exhaust steam from the engine 
into the condenser at the bottom, turning down 
the pipe by which it was conveyed, so that it would 
discharge into a small well at the bottom of the 
condenser. Here the oil would collect, and it 
could be withdrawn as convenient. 

Mr. Andrews, of Hastings, said that at his 
station they had in use an evaporative condenser 
of the vertical brass-tube type, as shown in the 
author’s Fig. 77. It had been erected twelve 
months ago, and they had been experimenting 
with it for a year without getting it to work satis- 
factorily. The steam came in at the top, and 
passed round the tubes in parallel, the water being 
taken out at the bottom. They had only obtained 
15 in. of vacuum, and too little water had been 
returned. It was no good putting in more surface, 
as a good many of the tubes were cold, and he 
did not think it worth while adding more cold 
tubes. What was wanted was a better distribution. 
He thought the partiality of the steam for certain 
tubes was to be accounted for by the fact that 
vacuum would be set up »y condensation, and then 
steam would continue to be drawn into those parti- 
cular tubes Working on this supposition, they 
had arrangea the tubes in series, and had arrived at 
somewhat better results. There had been also a 
difficulty in gettang the water drawn off, so they 
had put in a separate pipe between the collecting 
boxes and the hotwell, and not in communication 
with the air pump at all. In this way they had got 
20 in. of vacuum at the air pump, but only 12 in. 
at the top of the condenser. He would be glad if 


phenomenon. There was a fan fitted, but they 
found it made no difference whether the fan was 
running or not. 

Mr. Spencer thought that the difficulties which 
arose through the use of evaporative condensers in 
this country were because we allowed too little sur- 
face. On the Continent these condensers were 
arranged with more surface. Our atmosphere was 
also against their use on account of its humidity. 
By means of diagrams the speaker described a 
system of jet condensation which he considered 
had advantages, the water required being drawn 
up by the vacuum, sothat no power was taken from 
the engine by its use. In regard to evaporative 
surface condensers, the space needed was an im- 
portant consideration. If fans were used, the fall 
could be smaller than when no artificial current was 
applied, so that when there was plenty of power 
little space would be needed for the fall. On the 
other hand, where space was not of value, and 
there was no surplus power, a higher fall could be 

iven. 
‘ Mr. C. J. Barley said he was responsible for the 
Knightsbridge Electric Station. The separation of 
oil was one of the difficulties with which they had 
to contend. He would point out that good hydro- 
carbon cylinder oil cannot exist as a vapour at 
exhaust temperature. The author had omitted to 
mention a very important feature used in connec- 
tion with the evaporative condenser. That was 
the separator in the exhaust pipe between the 
engine and condenser. This separator caught all 
the oil, and the emulsion of oil and water thrown 
into the exhaust pipes by the engines, and 
allowed only steam to pass to the condenser. 
The amount of water caught in this way equalled 
about 8 per cent. of the total steam used by the 
engine. He had found with an efficient water 
separator the condensed steam flowing direct from 
the condenser to the hotwell placed 36 ft. below, 
was practically free from oil when these separators 
were used. Samples taken at full load had been 
analysed, and were found to contain one part of 
oil to one million parts of water. Although this 
proportion was low enough for feeding the majority 
of boilers, it would be better to eliminate the oil 
altogether ; and he felt sure that with the experi- 
ence they had already gained, that it could be done 
in the future. The oily water caught in the sepa- 
rator was led direct to the air-pump suction, and 
might be pumped to waste or collected and filtered. 
As the separator was fixed as closely as possible to 
the engines, and the air-suction pipe is necessarily 
taken from the remote end of the condenser, there 
is a considerable difference of pressure between 
the two points, and the water collected in the sepa- 
rator must always be hotter than the condensed 
water in thecondenser. For this reason it was found 
necessary to cool down the separated water below 
the temperature of the condenser before it entered 
the air pump. This was done by an auxiliary cooler. 
It was a fact that the cooler an air pump can be kept, 
the more efficient it becomes, and the better it will 
act as an air pump and water extractor, instead of 
being merely a vapour compressor. He had found 
that if the air pump were kept quite cool, it was 
possible to work with one of smaller size, and it 
also took less power. He believed that, as a rule, 
the chief work of an air pump consisted in the 
useless work of compressing vapour. But if it 
were kept cool this would not be the case. The 
pipe leading from the bottom of the separator to 
the air pump in the arrangement described had to 
be taken down a foot or so and up again to form a 
water trap. This would preverit the air pump 
drawing vapour directly from the separator. The 
author had, the speaker said, rightly pointed out 
the necessity of having good joints on atmospheric 
condensers, but it was even more important to 
make the careful provision for expansion in the 
long lengths of pipes connected with the condenser. 
If this were not attended to the best-made joints 
would soon give trouble. At Knightsbridge they 
had paid particular attention to this detail. The 
condenser and connections had about 1500 joints. 
After the water test it was used for some months 
without vacuum, of course, at or above boiling 
point, cooling every night to atmospheric tempera- 
ture. When the air pump was eventually started, 
a vacuum within 1 in. of that of the barometer was 
obtained on the whole system of the condenser and 
its connections. This result was not alone due to 
the care taken with the joints, and he thought that 
it was but fair to say that it was obtained with an 





r could suggest an explanation of this 
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Edwards’ air pump. 


Mr. Patchell, referring to a question as to the 
proportion of oil that was recovered from the ex. 
haust steam, said his experience was that a great 
deal more oil was got out of the condenser than wag 
put into the engine cylinders. This, however 
was with a close type engine, and the lubricant 
had evidently come from the crank chamber, 
He had had, at his station, an evaporative 
condenser, but had not succeeded in getting it 
to work yet. The india-rubber joints had first 
given out, and then they had tried expanding. 
He thought a hanging tube was preferable; because 
in that case, if there were leakage, it would be of 
water inwards, and not of air. With regard to 
keeping the refrigerating water on the tubes, 
he would prefer troughs to the saucer-like arrange. 
ment illustrated in the author’s Fig. 3. The 
netting described and illustrated in Fig. 2, was 
probably the worse arrangement, as it would be 
the most effective method of holding dirt on 
to the tubes. He preferred putting plenty of 
water overthem. A paper had been read at the 
Chicago Exhibition Conference on the subject of 
evaporative condensers. It essed a tragic in- 
terest, because the author had been killed in a rail- 
way accident on his way to the Conference. This 
described an arrangement in which seven or eight 
tubes were laid in a trough of water. It might 
interest the meeting to know that the use of a fan 
in conjunction with an evaporative condenser was 
described in the seventh volume of ENGINEERING in 
the year 1869. This description was of importance, 
as a good many persons had since claimed novelty 
for an arrangement of the kind. Also in volume 
nine, in the year 1870, ENGINEERING had a long 
account of some French experiments. 

Professor Goss, in response to an invitation from 
the President, said, that so far as he knew, there 
was only one evaporative condenser in use in 
America. Cooling towers were, however, used in 
connection with the surface.condenser. For some 
reason, which doubtless could be explained, the 
condensers were not fitted to land engines in 
America to the same extent that they were in Eng- 
land ; and there wasa great deal of exhaust steam 
escaping into the atmosphere. In the cooling 
towers they used unglazed tiles in various courses, 
arranged so as to break joint ; and in this way the 
water was kept well divided. Water-cooling 
towers were also used for jacket water with gas 
engines, and also with refrigerating machinery. 
But, as a rule, there was plenty of water, so these 
towers were frequently not needed. 

Mr. Williams referred to condensers in connec- 
tion with ammonia plant, diagrams of which he had 
placed on the wall. He thought that if the vapour 
escaping from these condensers were added to the 
smoke nuisance, it would be a serious matter for 
Londoners. A better result would, he considered, 
be obtained by passing small quantities of water 
over tubes, and evaporating it freely, than by 
using larger quantities of water. He had placed 
on the wall a diagram of an evaporative condenser, 
made by Pontifex in 1836, this forming part of 
sugar-refining machinery. 

Mr. Brown said that at Messrs. Siemens’ works 
at Charlton they had put up eight evaporative con- 
densers twenty-six years ago, and they were now 
working as well as when first erected. They were 
extremely simple, and could be cleaned when in 
use. They were made of cast iron, and were of 
great weight ; and during working there would be 
an accumulation of scale.- Although in 1894 they 
were found each to have increased 3 tons in weight, 
owing to scale, they were as efficient as ever. 
regard to the design of evaporative condensers, the 
simpler they were the better. It was a question 
of space, and might be likened to the problem of 
the egg-ended boiler as compared to the water-tube 
boiler. ‘ E : 

’ The author, in replying to the discussion, said 
that the time was so short, and the points raised so 
numerous, that he would be compelled to deal with 
the majority of them in a written communication. 
No doubt the fouling of tubes by dirt was 4 very 
serious question, and constituted the chief difti- 


culty with some types of condenser. It bt 
possible, however, to scrape the tubes. Scale ad- 
hered more firmly to cast-iron surfaces than to 


to remove it from 
He was of opinion 
enough for these 


wrought iron, it being impossible 
the former by tapping the tube. 


that expanded joints were good 
pore It hhad been asked whether — 
had been used in connection with the tubes. This 
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The amount of steam dealt with by a given surface 
was stated as a standard, 10 lb. being the figure 
‘ven. He would have liked to have had fuller 
rticulars as to how this was obtained ; it seemed 
Phim to give an efficiency of 50 per cent. to the fan, 
but that was not reached in practice. Objection 
had been raised by Mr. Williams to the use of the 
evaporative condensers, because they would emit 
vapour. That, however, would not be so bad as 
having the exhaust steam blowing directly into the 
atmosphere. He would reserve further points for 
his written communication. 
Proceedings were then brought to a close by the 
usual vote of thanks being proposed by the Presi- 
a summer meeting of the Institution will be 
held at Plymouth during the last week in July. 
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i “icity. Edited by A. G. Extiort, B. Sc. 
a sow han at Ge York, 1998 : Whittaker and Co. 
Pages 149, duodecimo, with 65 figures. 
Tas is the first volume of Whittaker's Electro- 
Mechanical Series, adapted from the French of 
Henry de Graffigny, by A. G. Elliott. In the 
preface the editor states that, in his opinion, 
“there is room for these elementary and popular 
volumes because they explain in very clear and 
non-mathematical language the many and various 
applications of electricity. In the original French 
many thousands of these works have been sold, 
and the editor trusts that the same appreciation 
of these volumes may be shown in England and 
America.” If the first statement is substantiated, 
appreciation will not be withheld. The volume opens 
with ‘‘Nature of Electricity.” After some most 
general remarks on molecules, atoms, and lumini- 
ferous ether, we read: ‘‘ The reflected ray of light 
which leaves the mirror is not exactly of the same 
character as the incident ray. We have a similar 
phenomenon in the case of heat, sound, and elec- 
tricity, and this modification of the reflected vibra- 
tion is called polarisation.” The chapter proceeds 
to discuss, on page 3 of a popular book, the veri- 
fication of Maxwell’s theory by Hertz. This might 
be done at the end of the book; on the same 
page on which such a peculiar definitition of pola- 
risation is given, it certainly looks incongruous. 
Chapter II. deals with electric units ; at the end of 
Chapter III. a table of units and dimensions of 
electric quantities is inserted without a word of 
explanation on dimensions or any thing else. 
Chapter III. gets in one page through magnetic 
field, lines of force, magnetisation, density, and 
flux, and suddenly introduces the term magnetic 
moment, again without explanation. ‘‘ Bodies which 
exhibit the phenomena of magnetisation are called 
magnetic bodies ; such bodies are cobalt manganese 
of platinum (sic /), but the majority of bodies do 
not show any magnetism of their own, and these 
are called paramagnetic bodies.” In Chapter IV., 
measurement of electric quantities, we notice: 
“The astatic galvanometer was invented by 
Nobili ;” and further on: ‘‘ A crystal of zinc sul- 
phate is dropped (into the Clarke cell) to prevent 
supersaturation ;” ‘*one ampere-hour deposits 
1,228 milligrammes of zine (instead of 1.221 
grammes)” Chapter V., chemical generation of 
electricity, describes the well-known experiment 
of placing a copper and a zinc plate in some acid, 
without pointing out the most characteristic feature, 
that in the open cell a little hydrogen appears at 
the zine, and in the closed cell much hydrogen at 
the copper plate. ‘*'The molecule is split up into 
two, one containing hydrogen and the other sul- 
phur and oxygen ; these (which ?) are.called the 
ions.” The Leclanché cell has, we read, a positive 
Pole consisting of carbon and manganese dioxide ; 
‘gain, in Chapter X., electro-chemistry, we see, 
The points where the. current enters and 
leaves ‘the solution are called the poles.” As 
the editor subsequently speaks of anodes and 
kathodes, he need not have hesitated to correct 
poles into electrodes. Chapter IX., electricity 
48 4 motive power, informs us that ‘‘The first 
— t to construct an electric motor was made in 
830 by Jacobi, who also invented electro-plate 
(sic/)” "On page 114 we have an illustration of a 
the ormer—nothing but a view of the box with 
Fagg of the firm on it. The mirror galvano- 
“inte 1s referred to as an instrument used to 
tpret” telegraphic signals. We could mul- 





has its good points—some quite new accumulators 
are mentioned inter alia. But the publishers’ care 
—good paper, type, binding, and general get-up— 
is certainly much more evident than the editor’s. 
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FIRE PROTECTION IN EUROPE. 
7 No. XXIII. 
By Epwin O. Sacus, Architect. 

Fire Prevention—SE.¥-Survey—(continued). 

TxHoveH still dealing with my — on fire 
prevention, having special regard to self-survey and 
the various risks which are particularly’ prone to 
outbreaks of fire, I wish, for a moment, to refer 
back to some of my earlier articles, with a view of 
presenting certain illustrations which were not 
available at the time, but of which some mention 
would not be inappropriate under this heading. I 
refer to the factory, which is so often to be found 
in warehouse buildings not originally intended to 
fulfil factory purposes, and not laid out to fulfil 
the specific purposes as specific risks common to 
factory work. Such quasi-factories in warehouse 
buildings may be found frequently in the Hamburg 
Harbour district, and as I have not yet had an 
opportunity of presenting photographs of any 
large fire in the new buildings erected for the Free 
Port, I would now turn to one which, though often 
erroneously classed as a warehouse fire, should have 
a place under the factories I am here referring to. 

It will be remembered that I have spoken. at 
length in Article No. XIII. on warehouse construc- 
tion as practised in Hamburg, and that I have also 
dealt with a small Hamburg fire in a modern ware- 
house in Article No. VI. In the two articles 
named I referred at some length to the systems 
of light ironwork construction common to Ham- 
burg upon the creation of its free port, and in 
Fig. 33, on page 552, vol. Ixiv. of ENarngERine, I 
showed a section of the small warehouse just men- 
tioned, whilst in Fig. 66, on the two-page engrav- 
ing published with the issue of April 29, 1898, 
I showed the general arrangement of the Hamburg 
warehouses together with details in Figs. 74 and.75 
on page 520 of the same issue. But in those 
instances I have spoken of the warehouse as a 
warehouse only. Here I have to consider it~as 
applied to factory purposes, such as the hand- 
ling of coffee, cigar-making, and many other uses. 
What I said about the design of the Hamburg 
warehouse of 1887 is all the more applicable when 
such buildings are utilised for factory purposes 
where the risk is so much greater. 
And to show how. out of place the Hamburg 
methods of construction of 1887 were, I now 
present some “illustrations showing the complete 
gutting of one of these «structures. which was 
used for working: certaim hydraulic and electrical 
plant, as well as for treating coffee in» bond. “In 
this instance Ihave also'supplemiented the usual 
general views with photographs \ of .some; minor 
details, inasmuch as many of these should be of 
the utmost interest. to engineers, dealing with 
construction of this description. 3 
* The fite im question, which ‘occurred on ‘April-20,: 
1891, and is known as the fire at No. 28, Sandthor 
Quai, created quite a sensation at the time, and I 
well recollect the effect it had on the architectural 
and engineering circles of Germany when the par- 
ticulars were known. It was my good fortune to 
attend this fire, though somewhat belated, havin 
had word of its occurrence at Berlin, and 
certainly scarcely recollect an equal scene of de- 
vastation in any modern building which had been 
constructed with the full intention of affording a 
certain safety against spread of fire. 


but clear language. We acknowledge that the book 


on the lines of a large warehouse building of the 
general type common to the Hamburg warehouses 
of 1887, with the one exception that its ground 
floor and basement were specially adapted for elec- 
trical and hydraulic machinery, and practically 
formed the central hydraulic and electrival station 
for the harbour works. But I would lay emphasis 
on the fact that it only contained machinery as 
distinct from boilers, the set of five boilers which 
fed the plant being housed. in an independent 
building, separated from the block I am referring 
to by a distance of quite 30 ft. : 

Reference to the earlier illustrations of construc- 
tional ironwork as practised in Hamburg, will fully 
explain the character of the building, with -the “one 
exception, that the'reader must: assume that-the 
lower floors which I have mentioned are occupied 
by the plant referred to, requiring a considerable 
area, in a manner not dissimilar to the way.in which 
the ground floor of the building illustrated in 
Figs. 74 and 75 above referred to, was used for office 
purposes. ’ 

As to the extent of the block, the structure had 
a frontage of over 130 ft., witha depth of 100 ft. 
It faced a main thoroughfare, had a minor thorough- 
fare on one side, a canal: at the back, and some 
warehouses adjoining on the other side, separated 
by a party wall carried well over the. roof..The 
building had a basement, ground floor, four storeys, 
and some attics. The electrical plant was separated 
from the hydraulic plant by a substantial - wall 
running from front to back, which, however, had 
openings in it, and could hence not be regarded as 
a fire-stop. The height of the room allotted to the 
hydraulic plant was somewhat greater than-that 
given to the electrical machinery, and hence the 
first floor of the warehouse was partly cut through. 
Some large girders were also used at this point, as 
the installation of the hydraulic machinery required 
wider spans than was customary in the usual ware- 
house building. In other words, certain special 
girders supported some of the stanchions used in 
the ordinary system of construction applied to the 
upper floors of the building. A full description of 
the building will, by-the-by, be found in ‘‘ Ham- 
burg und seine Bauten,” in which the plant men- 
tioned above is also explained in some detail. 

So-called ‘‘ fire-resisting”’ materials were used 
to a considerable extent in the block under con- 
sideration, the’ electrical and hydraulic plant, for 
instance, being cut off from the warehouse floors in 
a substantial manner ; but, on the other hand, a 
good: deal of light timber work was used in the 
roof; and .the coffee ‘‘ factory” had a very compre- 
pensive ‘installation of match-boarded partitions, 
and the like. As far as the safety of life is con- 
cerned, it would only be fair to.add that two inde- 
pendent staircases were provided at the opposite 
corners of the building, and these had direct exits 
on to thoroughfares. 

If. we now look at the photograph showing a 
general view of the exterior of the building after 
the fire (see Fig. 122, page 572), we cannot fail to 
observe that, excepting for the solid brickwork, 
nothing really remains in position, and even this 
brickwork is badly. bulged and damaged. If we 
look at a view of the interior (see: Fig. 123) the 
absolute. destruction scarcely requires comment, 
for though certain portions of:the ironwork may 
still“be’ in position in the rear of the building and 
the containing walls,as just. mentioned, have not 
fallen, the wreckage is so complete that nothing but 
the complete reconstruction of the building was pos- 
sible: Again, if-we. turn to the views of details 
(Figs. 124 to 128, pages 572 and ae awe see to what 
extent-the havoc was wrought... Not # single lattice 
irder nor-a ‘single: stanchion. ‘could« be re-used. 
verything was twisted, bent, and: wrecked in a 
manner that. scarcely : allows - for description, and 
which is’ certainly not adequately: shown in the 

hotographs; - The destruction ‘of the stanchions 
(Figs 124 and. 125) is. only rivalled:by that of a main 
girder(shown-in Fig: 128). >-Fig: 126 gives some idea 
of the effect of this fire on the ordinary iron joist. 
It is not my purpose to moralise as to what 
might have been, or what should have been, done at 
Hamburg. It, of course, appears indefensible that 
the individual risk should have been such a large 
one. Where so much space is available, we cannot 
understand why a factory and the all-important 
hydraulic and electrical plant of the harbour should 
all have been placed under one roof. But these are 
really not questions which we have to deal with at 
this point. Here I only wish to call attention to 
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The structure here under consideration was built 


the great risk of doing factory work in buildings 


pS NSA il SS PA" GA PASAEPS ARREST ese =D 





ia bande eh char Eacacaet nnn Te ena 


RRR AR EERE IBS SEL 


+e are 





572 ENGINEERING. [May 5, 1899, 


unsuited to the purposes in view, and to show that} Whilst showing this example of light ironwork con- | here presented will, I am sure, above all, be struck 
the method of construction as practised in Ham-| struction as practised in Hamburg, I think I should| by the clean gutting noticeable in the Bremen 
burg on the formation of the Free Port in no way|take the opportunity of calling attention to the|example, and the fact that the Bremen containing 
met the very extensive requirements which the/ effect of fire on some warehouses at Bremen where! walls stand absolutely true and ready for re. 
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Fic, 123. Tae ‘‘SanprHor Quar” Fire at Hamecre (1891). Generat View or InTERtor. 
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buildings appear to have been put to. The Ham- | timber is so extensively used in the newest of struc- jequipment, whilst at Hamburg they have t 
burg authorities are, of course, also fully aware of | tures, and unprotected ironwork has long been con- | pulled down. (see Figs. 
this by now, and their buildings are being designed | demned. It is interesting to compare the complete | The Bremen example here referred to (8 


d 573) is known as the great ware- 
Beene fice of Tala av 1897, when three ware- 


on entirely different principles as heretofore. The | gutting of a building erected on the Hamburg | 
block of twelve. The 


lesson, however, remains the same to all concerned | principle with a building constructed on the Bremen | house fire of Januar 
in this class of construction, type, and any one comparing the two photographs | houses were destroyed out of 
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frontage of each warehouse is about 50 ft., and its | every two warehouses, however, practically touch | every floor for the purpose of working a crane. 
depth about 130 ft., so that the three warehouses |one another in the party wall, being separated |All three warehouses under’ consideration were 
destroyed practically hence cover an area of 150 ft.|only by a brick on edge. The warehouses have stacked full of tobacco. As regards their location, 
by 130 ft. Each warehouse has a basement, a ground | doors leading to one another on three floors, |I also may, perhaps, add that the twelve ware- 


























Fic. 129. Tue “Packuaus” Frere at Bremen (1897). Fic. 130. Tue “Packnaus” Fire at BREMEN (1897). 
View oF EXTERIOR. View or INTpRIOR. 


four floors, and an attic. They front an|jeach door being about 6 ft. 6 in. wide, and, |houses, of which the three under consideration 
™m ankment of a side stream of the River Weser.|of course, the doors in question were wide| were destroyed, backed on to a large wood-working 
> ytncigge are separated by party walls about |open on the occasion of the outbreak. There | factory. 

mth ick. The timbers run right across each|is no proper staircase connection between the| But it is not my purpose here to describe this 
b — from wall to wall, being supported | different floors, the means of intercommunication | fire, its progress, or the means that were adopted 
y intermediate timber uprights. The joists of being by wooden steps; there is also a trap in! to prevent its extension any more than in the case 
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of the Hamburg fire dealt with above. I only 
wish to call attention to the remarkable manner in 
which a warehouse of solid timber construction is 
gutted if once well alight in spite of all that is said 
of the fire resistance of solid woodwork. The gut- 
ting which occurred, however, in no way interfered 
with the rapid reconstruction of the building, inas- 
much as though the fire was fierce, there was none of 
that straining and pulling of the brickwork which 
results in the general collapse or bulging so gene- 
rally met with where ironwork is used. Perhaps, 
however, I should say, to give some idea of the 
strength of the fire, that twenty-two hose and 
branches were employed, -working from high- 
pressure mains, or from steamers, three steamers 
working for five hours. The total loss was about 
100,000/. 

To mention this Bremen example, at this point, 
is no doubt a digression to a side issue, inasmuch as 
I do not at this stage wish to argue the relative 
advantages of different forms of construction or. of 
different materials. But the entrance on to,a side 
issue may be excused, seeing how instructive the 
results of the two fires dealt with in this article 
should be, if considered side by side. 

The object of showing the Hamburg example, it 
should be remembered, was primarily to present an 
instance of construction misapplied, or buildings 
put to purposes for which the methods of construc- 
tion adopted were scarcely intended. If the 
methods of construction are good or bad are matters 
of no concern in this article. My argument should 
read that, given a satisfactory or an unsatisfactory 
method of construction, for the specific purpose of 
a warehouse, the building in which it is applied 
should be used as a warehouse only. What is satis- 
factory for a warehouse may be useless in a factory. 
But what is unsatisfactory in a warehouse is sure 
to be far more unsatisfactory where the fire risk is 
greater, as is the case in a factory. The construc- 
tion of No. 28, Sandthor Quai may suffer, and 
suffer badly, assuming that building is a warehouse 
only. But given a factory at that address, the 
results are simply appalling. 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From ovr New York CorRRESPONDENT.) 
(Concluded from page 509.) 
Licut MINERAL RaILroap. 

‘Nore on the Operation of a Light Mineral Rail- 
road,” was read by James Douglas. The road in 
question was called the ‘‘ Arizona South-Eastern,” 
and superseded 18 and 20 horse and mule teams, 
the ore to be carried amounting to 20,000 tons per 
annum.-- The Copper Queen Company tried a trac- 
tion engine of John Fowler and Co., with 6$-in. 
cylinders 11} in. in diameter and 12 in. stroke, 
capable of running under 140 lb. pressure, and 
having a tank capacity of 220 gallons. The dis- 
tance was 30 miles, and the grades 10 per cent., 
but the conditions were too much for this means of 
transportation. Slight rains demoralised the clay 
roads, and the lack of a good water supply in that 
region caused difficulty, so that the engine had to be 
abandoned and 4 railroad constructed, 37 miles long 
with 2.5 per cent. maximum grade. The following 
extract from the paper shows the result obtained, 
and will be interesting to mine operators, 


As a 40-ton locomotive would haul the estimated 
amount of freight, namely, 30,000 tons annually, in one 
train daily, and as a 40-lb. rail was considered heavy 
enough to carry safely a locomotive of that size, drawing 
‘cars loaded up to the maximum capacity of even 60,000 Ib., 
it was decided to adopt a 40-lb. rail. The rails were 
made at the Joliet works of the Illinois Steel Company. 
‘The first section of the road, 36.3 miles in length, was 
built from Fairbank to Bisbee in 1887. This was ex- 
tended to Berison on the Southern Pacific in the summer 
of 1895. Most of the rails, therefore, have been in use 
‘for ten years. The road runs with easy grades for 
*30 miles up the valley of the San Pedro, and then com- 
‘mences to climb up long 2.5 per cent. grades. There are 
ninety-eight curves of an aggregate length of 10.2 miles, 
-the maximum being. 12 deg. Of the 55.3 miles of road 
there are 45,1 miles of straight track and 10.2 miles of 
curves. There are 38.1 miles of ascending grade, 10 miles 
of descending grade, and only 7.2 miles of a level road- 
bed. The road is, therefore, exceedingly trying on both 
track and locomotives, and consequently the 40-lb. rails 
have been put toa severe test. The work they have done 
is shown in the annexed Table. 

The rails have been taken up and are being relaid on 
an extension where light service will be required of them. 
Only five have broken during the ten years of use, and to- 
day ~~ are in perfect condition—neither surface-bent, 
nor kinked, nor buckled. Only the outside rails which 


were laid on heavy curves are somewhat worn. The 


Weight and Work of Engines. 




















| ! 
| Mileage of | Mileage of | Weight 
Year Eading. | ed Empty | PR . of 
| ars. Cars. ee Engines. 
tons 
June 30, 1889 | 34,547 24,634 17,018 34-28 
»» 30, 1890 65,943 43,536 33,934 36-28 
oo BA 101 | 68,924 40,088 31,339 36-28 
»» 30, 1892 | 73,630 48,474 32,345 36-28 
»» 30, 1893 | 76,703 50,022 32,470 36-28 
»» 30, 1894 | 80,689 59,982 38,014 | 36-28 
», 30, 1895 | 138,164 108,110 48,425 | 36-52-28 
», 30, 1896 218,539 152,185 65,905 | 36-52-28 
»» 30, 1897 | 245,116 188,733 83,659 | 36-52-28 42 
»» 30,1898; 263,344 158,305 84,739 | 36-52 28-42 
Total 1,265,499 | 872,129 466,848 





fishplates and bolts were often found broken, especially 
in the winter, when expansion and contraction are exces- 
sive, owing to the extraordinary diurnal variation of 
temperature, which often exceeds 60 deg. Of course, 
the preservation of the rails has been secured only by 
sary Bowes! on a well-made gravel and clay road-bed, 
and towing more than ordinary care on the main- 
tenance of the same. Two section gangs are employed 
on the 55 miles. The rails were laid on split redw 
ties, 6 ft. by 6 ft. ~ be ft., 2640 to the mile. These have 
been cut into by the rails, but show no signs of decay, 
and, except those on the heavy curves, can be turned over 
and are good for many years more of light traffic. We 
are, however, laying our new rails on wood ties with 
Servis plates interposed, Of the four engines used on 
the light rails, varying in weight from 52 to 28 tons, one 
(No. 3) isa Baldwin compound engine with four pairs of 
driving wheels, a single wheel-truck, and 13 ft. 7 in. wheel- 
base. The high-pressure cylinder is 12in. by 24 in. and the 
low-pressure 20 in. by 24 in. in size. The engine weighs, 
when in working order, 105,000 lb., and the weight on 
the driving-wheels is 89,860 1b. It has done with equal 
ease at least 50 per cent. more work than No. 2, a single- 
expansion Mogul engine, with a single truck and four 
drivers on a 14 ft. 2 in. wheelbase, the cylinders being 
16 in. by 24 in. in size, and the weight of the engine, in 
working order, 76,000 1b. But extra wear and tear, and 
the longer period of idleness in the shops, more than 
compensate for the economy infuel. In the arid district, 
where the road is of necessity almost always dusty, and 
where sand-storms are frequent, locomotives with the 
fewest wearing parts are to be preferred. An objection 
which we encountered with light rails, when using heavy 
rolling stock, was, of course, the unduly rapid cutting of 
the tyres of the driving wheels. The change from 40-lb. 
to 60-lb. rails was incident to increased traffic. On the 
2.5 per cent. grades a locomotive of safe weight could 
haul only five cars, carrying an average load and a pas- 
senger coach, or the tonnage on which we commenced 
operations, of about 30,000 tons a year. To handle, 
therefore, the increased tonnage indicated in the above 
Table, three engines and three train gangs were kept in 
almost constant service, and the operating expenses were 
reduced, through the larger business, only in the item of 
maintenance of way. Economy, therefore, lay in the 
substitution of heavier rails and heavier locomotives, and 
a train which would do substantially all the work with 
one crew. The point of interest which I think worth 
recording is the-amount of work done- by -the- lighter 
rails, and the adaptability, therefore, of a rail of that 
weight to branch roads of moderate traffic. It must be 
confessed, however, that to-day, with the wonderful dimi- 
nution in the cost of rails, the inducement to economise 
in that item of construction is not so great as formerly. 


List oF PapERs. 


The following is a complete list of the papers 
presented to the Institute; as will be seen, a 
number of them were read by title only : 


1. ‘* Rich Patch Iron Track—Virginia,” by H. M. 
Chance. 

2 ‘*The Discovery of New Gold Districts,” by H. M. 

ance. 

3. ‘‘A Description of the Semet-Solvay Plant By-Pro- 
duct Coke Oven at Ensley, Ala.,” by W. H. Blauvelt. 
4, ‘*Corundum in Ontario,” by A. Blue. 
5. “‘ Note on the Tuyeres in the Iron Biast-Furnace,” 
by J. M. Hartman. 
6. “‘Tuyeres in the Iron Blast-Furnace,” by B. F. 
Fackenthal, Jun. 
7. ‘The Possible Origin of the Pneumatic Process of 
Making Steel,” by W. B. Phillips. 
8. ‘* Notes on the Operation of a Light Mineral Rail- 
road,” by James Douglas. 
9. ‘The Platinum Deposits of the Tura River System, 
Ural Mountains, Russia,” by C. W. Purington. 
10. ‘* Note on the Disin tion of an Alloy of Nickel 
and Aluminium,” by Erwin S. Sperry. 
_ 11. “The Analysis of Blast-Furnace Gas while Blow- 
ing-In,” by R. A..Sweetser. 
12. Kytchtym Medal discussion. 
13. ‘* Results Obtained in the Past Fifteen Years with 
Stiff and Heavy Rail Sections,” by P. H. Dudley. 
14, Continued discussion of Kellar’s paper on the 
‘*Elimination of Impurities from Copper Matte,” &c. 
15. ‘‘ A Prospector’s Density Rule,” by Jas. Holms 
Pollok.” 
16. ‘‘ A Geologic and Economic Survey of the Clay 
ae o the Lower Hudson River Valley,” by Clemens 
C. Jones. 
_17. ‘* The Occurrence, Origin, and Chemical Composi- 
tion of Chromite, with Special Reference to the North 





Carolina Deposits,” by Joseph H. Pratt. 





— 

18. ‘* The Abrasive Efficiency of Corundum,” by Pro. 
fessor W. H. Emerson. 

19. “*The Coking in Bee-Hive Ovens-of the Coals of 
oo River District, West Virginia,” by Charles 

atlett. 

20. ‘‘ The Gold-Bearing Veins of Bag Bay, near 
of the Woods,” by Peter McKellar. cutie _ 

21. Presidential a Charles Kirchoff. 

22, ‘‘ Improvements of the Spring Valley Coal Mines, 
Illinois,” by J. A. Ede. ‘ 

23. ‘* Coal-Cutting Machinery,” by E. W. Parker, 

24. “ The Copper Queen Mine,” 4, Me ames Douglas, 

25. ‘* Modern Gold-Mining in the Darien; Notes on the 
Reopening of the Espiritu Santo Mine at Cana,” by 
Ernest R. Woakes. 
~ 26. ‘‘ Order of the Formation of the Minerals in the 
Copper Veins at Ducktown,” by J. F. Kemp. 

27. Discussion of Scott’s paper on the ‘* Evolution of 
ase Instruments.” 

28. “The Patio Process at Guanapuato, Mexico,” by 
Roberto Fernandez. 

29, ‘‘The Liberty Bell Mine, Tulluride, Colo.,” by 
Arthur Winslow. 

30. ‘The Lay System of Hydraulic Placer Mining,” by 
Otto A. Moses. 

31. ‘‘The Longest Mine-Haulage,” by F. Z. Schellen- 


rg. 
32. ‘* Correspondence Schools,” by R. P. Rothwell. 
33. ‘The New Laboratories of the Department of 
Mining and Metallurgy,” by John Bonsall Porter, 
34. **Iron Ores of the Potsdam Formation in the 
Valley of Virginia,” by Charless Catlett. 
oe ‘Peculiar Crystal Forms of Gold,” by George F, 


unz. 
36. ‘‘The Elkhart Dressing Works at Chloride, Ariz,” 
by Geo. W. Maynard. 

37. ‘The Geological Structure of the Rocky Mountains, 
within the Lewis and Clarke Timber Reserve, in Mon- 
tana,” by Robert Hollister Chapman. 

38. Discussion of Scott’s paper on the ‘ Evolution of 
Mine-Surveying Instruments.” 

39. Biographical Notice of Oberberghauptmann, Dr. 
Albert L. Serlo, by Professor Dr. Hermann Wedding. 

40. ‘‘Mining Laboratory of Columbia University,” by 
Henry 8. Munroe. 

41. ‘* Metallurgical Laboratory,” by Henry M. Howe. 

Papers Nos. 5, 6, 7, 8, 11, and 12 were papers of the 
Butfalo meeting, which were delayed in printing. 


Excursions. 


This closed the session, but there remained some 
very interesting excursions to be taken which will 
be referred to in concluding this report. 

The next morning a pleasant and expectant party 
assembled at the Erie Station to go by special 
train to Franklin Furnace, N.J. This place was 
aptly described to the writer as distant from New 
York in a direct line about 35 miles, but by our route 
it would be about 100 miles, But no one minded 
the distance, for we had a nice train, good company, 
and plenty of refreshments. Moreover, the route was 
through a most picturesque part of New Jersey, the 
mountain scenery being supplemented by beauti- 
ful streams of water, and the views from the car win- 
dows, continuously attractive. In one place the road 
passed around a curve which for grandeur would 
compare favourably with the famous horseshoe 
curve of the Pennsylvania Railroad, and we could 
see in the distance way below us the mines we had 
come to visit, some 10 miles off. They are located 
in Sussex Countyand are operated bythe NewJersey 
Line Company. ‘The ore deposits consist of folded 
beds in crystalline white limestone. The ore is an 
intimate mixture of franklenite and willemite with 
small amounts of lincite, garnet, fowlerite, and 
tephroite, &.” Just what the ‘‘ &c.” is the writer 
cannot say, but if the reader knows of any other 
tough-sounding mineral ending in ‘‘ c.,” no doubt 
it is there. The deposit has long been renowned 
as a field for the mineral collecter, because of the 
variety of minerals to be found there. 

There are two deposits about two miles apart, one 
located at Franklin Furnace, and the other at Ogdens- 
burg, N.J. At present work is being carried on only at 
Franklin Furnace. The southern end of this deposit 1s 
being mined by stripping and open cut work. The _ 
stone, which practically forms the hanging wall bd the 
deposit and lies in the saddle formed by the ore Ded, 18 
being removed to a depth of a 100 ft. An exceptio ; 
7 toy is given here to view the nature and exten 
of theore body. f 

In all, the deposit has been explored for a length © 
about 3500 ft., Ke-aie body varying in thickness from 
25 ft. to 200 ft. The so-called front vein of the deposit 
(the eastern end of the ore bed cropping to the surface 
has been mined in places to a depth of some 600 ft. on 
the incline, but work is not being carried on here <_< 
sent. The northern end is developed by a vertical t a 
compartment shaft sunk to a depth of 1000 ft. The neon 
is drained by two duplex triple-expansion var . 
pumps, one located at the 600-ft. and one at the 1 “9 
level, each having a capacity of 1000 gallons per rye aft, 
The concentrating plant, which is located at this 8 : 
—, many features of interest. The ore 18 T# 





. : : f an 
rom the mine crushed to } in. and dried by means 0! 
Edison Tower dryer. It then crushed to 10 mesh and 
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a ~~ 
sized into five sizes by means of Edison Tower screens. 
Each size isrun separately over a magnetic concentrator of 
the Wetherill type. These machines utilise the Wetherill 
rocess of separating ores of very slight etic attracta- 
Gility ; in fact, such ores which previous to the invention of 
this process were considered incapable of magnetic concen- 
tration. Over each feed belt on these machines there are 
six magnets, which divide the product intodifferent classes, 
depending on the magnetic attractability of the material 
removed. ‘Three products are obtained: First, frank- 
linite, from which oxide of zine and spiegeisen are pro- 
duced ; second, middlings, which consist of a mixture of 
manganese and iron silicates, as well as some proportions 
of the willemite which has particles of the franklinite or 
other magnetic material attached to it. This material is 
used for production of oxide of zinc only ; third, a mix- 
ture of willemite, red oxide of zinc, and calcite, practi- 
cally free from iron and manganese. This product, con- 
stituting the tails from the magnetic separator, is passed 
over jigs which remove the calcite, leaving practically 
clean willemite and red oxide of zinc. This product is 
used in the spelter furnace. Almost chemically pure 
metal is obtained from it, as it contains no lead, cadmium, 
or other materials, which commonly contaminate spelter. 
The concentrating plant has a capacity of about 350 to 
400 tons per day of 24 hours. A new concentrating plant 
is now in process of erection which will handle 1000 tons 
of ore in 10 hours. The foundations for this building have 
been completed, and some of the crushing machinery, which 
will be on the Edison = le, is in course of erection. 
The Edison scheme of crushing does away entirely with 
the jawbreaker, handling the material from the beginning 
with rolls. 

We climbed a very steep hill on our arrival, and 
waded through a conglomerate of clay and mineral 
deposits, ‘‘ &c.,” aforementioned, quite a little of 
which adhered in a friendly manner to our clothes, 
until at last we reached the summit, from which 
we could look down and see the entrance to a 
tunnel. It reminded us of Pwnch’s story, when the 
little girl called her companions to look under the 
circus tent because they ‘‘could see the ’oofs of 
the ’orses.” However, we were all happy, and the 
mountain air was lovely, so we returned to our 
train somewhat fatigued, but in a cheerful glow 
from the climb, then we went to a fine club-house 
and enjoyed one of the best meals attainable, and 
nv trouble had been spared ; even the celebrated 
‘Fish House” punch of Philadelphia was in 
evidence, and was thoroughly appreciated. The 
meal itself would not have discredited Delmonico, 
and everyone had enough, and was in a humour to 
examine the mill and especially the ore separator. 

We found on entering the mill the reason of the 
precautions which our host had insisted that the 
visitors should take, in the form of goggles and 
respirators. The air was full of fine dust which 
settled on hats and clothes, and was somewhat 
trying to breathe. The attraction was, however, 
great ; and in case of our watches so very great 
that we left them.behind before entering. The 
belts were slowly moving to their work, and the 
ore was going into just the places it should with 
the greatest ease, being assorted according to its 
magnetic character, and after leaving one belt goes 
through a shoot to another, until it has been passed 
through the influence of six magnets. We were so 
much interested in all we saw that we neglected to 
note the flight of time, and as the railway was a 
single track for some miles, our train was ‘laid 
out” at several meeting points to await the West- 
bound trains, and instead of reaching New York 
at 6 p.m., schedule time, we arrived at 8.30, which 
might be denominated ‘‘mean time.” But the 
trip was so enjoyable no one seemed to feel 
unhappy, but only very hungry. 

_ On Saturday the members visited the New Jersey 
Zine Works at Newark, and saw the magnetic sepa- 
trator parting monazite from its ore. In the first 
pass a current of 7 amperes removes monaconite and 
rutile from the ore, the seeond and_third pass, the 
latter with 25 amperes, removes monaconite and 
garnet, and the fourth, with 35 amperes, removes 
the monazite, containing 3 or 4 per cent. of thorium, 
which is used in making the mantles for Welsbach 
lamps. The tailings from the last pass contain a 
great variety of impurities. Then later the visitors 
viewed the working of the Wetherill concentrator. 

e first, parts separated, which contain 20 per 
cent. of zine oxide, are mixed with fine anthracite 
coal and roasted. The fumes are collected in flues, 
rome chambers, and cloth sacks, and are barrelled 
for shipment. A large amount is exported, mostly 
in barrels containing about 224 lb., the American 
trade being supplied in 300-Ib. barrels. 

e cinder residuum, which contains 30 to 35 
per cent. iron and 14 to 18 per cent. manganese, is 
made into spiegeleisen by an ordinary blast-fur- 
hace, the fuel being coke and anthracite. There is 
% considerable loss of manganese in the slag. 


Much of the slag is granulated, and sold to makers 
of cement. 

Another party visited the fine brick and terra- 
cotta works of H. Maurer and Son, and saw the 
Hofman continuous kiln. The product of this 
factory is wonderful, some of the mouldings 
being real works of art. Next, and last, the 
Guggenheim gold, silver, and copper smelting and 
parting works at Perth Amboy were examined, and 
here the visitors were permitted to see an electro- 
lytic copper refinery, which required no apology, 
and where nothing was concealed, but all questions 
were freely answered. The copper comes mostly 
from Mexico and Arizona, although some is from 
Mount Lyell, Tasmania. The process in general is 
as follows : 

The copper matte, after smelting in reverberatory fur- 
naces, is cast into anodes, and goes to the electrolytic 
department. This contains 395 tanks, with 27 or 29 
cathodes each. The plant, when mining full capacity, 
can turn out 265,000 lb. of refined copper daily. The 
precipitated silver and gold are washed and separated by 
treating with acid. A current of 25 to 30 volts and 3000 
amperes or over is used in the tanks. In the smelting 
department the visitors saw the method used in refining 
lead silver-bars from Western smelters by smelting, add- 
ing zinc, separating the zinc as oxide and the lead by 
cupellation, parting the gold and silver in the silver 
ingots. This fi parting is by electrolysis. The 
Moebius process in two forms, one with anodes suspended 
in the solution, the other with anodes on a rack beneath, 
which s the silver-belt cathode, is used. Here the 
ingot of bullion is enclosed in a canvas bag, and placed 
as an anode in a bath of nitrate of silver, The cathode 
is a silver plate, upon which the silver is deposited in the 
form of tree-like crystals, which are continually brushed 
off by wooden rods, moved by machinery, so as to prevent 
their accumulation on the plate, which would cause short- 
circuiting. The gold remains in the anode in the bag in 
the form of a black powder. 

This closed the "meeting, and we separated 
in the hope of assembling in San Francisco in 
October, at which meeting a large number are ex- 
pected, as the trip itself will be full of interest, to 
say nothing of the hearty welcome which will await 
the Institute from the well-known hospitality of 
the residents of the Pacific Coast. This will bea 
most fitting occasion for some of our English friends 
to visit the United States and accompany the In- 
stitute. Wecan promise them a hearty welcome 
in New York and a good time from their arrival to 
their departure for home. 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No, LIII. 


Quick-Firineg Guns—(continued). 


Tue Schneider-Canet two-motion type of quick- 
firing gun embodies an improvement over the types 
already described, which consists in reducing the 
operations for opening and closing the breech, to 
two distinct movements. The smaller number of 
parts that constitute the mechanism constitutes 
another improvement. The arrangement has, 
moreover, shown, after protracted and severe tests, 
as well as in actual practice, such good qualities, 
that it has been fitted to quick-firing Schneider- 
Canet guns of the most recent manufacture and 
which, owing to the conditions required in service, 
have to undergo rough handling. _Breech-blocks of 
this model have been fitted to guns of calibres 
from 75 millimetres (2.952 in.) to 15 centimetres 
(5.905 in.) inclusive, the latter calibre not being 
regarded as a maximum, as the system is well 
adapted for application to larger calibres. With 
this type, either fixed obturators or brass cartridge- 
cases can be used, and the mechanism lends itself 
therefore equally well to firing by friction, by 
percussion, or by electricity. The following ex- 
amples, chosen among many others, will serve to 
illustrate the system. : 

Two-Motion Mechanism with Repeating Firing 
Device (Figs. 481 to 484, page 576).—This consists 
of the breech-block, the breech-block carrying 
device, and the firing mechanism. The hand lever 
is in one piece with the rear disc of the block, which 
is made with two threaded parts and two inter- 
ruptions; it is therefore necessary to turn this 
starting lever, only a quarter round, to disengage 
it; the shape and dimensions are so calculated 
that it is not necessary to pull the breech-block 
back to cause it to leave the gun, as it turns 
round laterally, as soon as it is unscrewed. The 
breech-block carrying device consists of a hori- 
zontal extension hinged to the projections on 
the side of the gun; this extension is pro- 





vided with a screwed end, on which the block is 


fixed by means of a bayonet joint, and it is 
made with a groove in which the firing striker 
acts and the safety arrangement against miss- 
fires, is placed. The firing arrangement con- 
sists of a percussion pointed striker, the trigger 
acting in the body and head of the striker ; the 
arrangement, as a whole, is similar to that which 
will be described hereafter as fitted to the breech- 
pieces which open in one action. 

In firing the gun, the trigger is worked by a 
line, the striker is drawn back, the action pressing 
down a spring ; the trigger then frees itself, and 
the striker is thrown forward against the fuse. 
This operation can be renewed as many times as 
necessary without touching the breech-piece. 

As a security against premature fire, the end of 
the trigger lever presses, through the interposition 
of a friction roller, on a spring bolt, which slides in 
a suitable latch fitted to the rear end of the breech- 
block. If the end of the trigger is not exactly 
opposite the bolt, in other words, if the breech is 
not completely closed, the trigger has not a sufli- 
cient range to operate the striker, and there is, 
therefore, no risk of premature fire. When the 
gun is fired, the spring bolt falls down in the 
latch; if there is a miss-fire, the gun does not 
recoil, the bolt remains in place, and the breech 
cannot be opened. 

The extractor is placed in a groove made in the 
wall of the breech end of the gun; the breech- 
block operates it by swinging round. 

To open the breech the lever is given a quarter- 
turn from right to left to disengage the threads ; 
the breech-block then pivots round the hinge, and 
when it has turned completely, it acts on the 
extractor, and the cartridge-case is ejected. To 
close the breech the two actions are repeated in- 
versely. 

In these actions a special spring latch unites the 
breech-block carrier to the block-screw and to 
the gun. Figs. 481 to 484 show the breech closed, 
locked, the breech-block unscrewed, and the breech 
opened. 

Two-Motion Breech Mechanism, with Plastic Obtu- 
rator and Percussion Firing Device (Figs. 485 to 493, 
page 577).—This type consists of a breech-screw, 
with obturator and movable head ; of its support, 
and of the firing arrangement. The breech-block is 
in the shape of a truncated cone, with three threaded 
parts and three interruptions. The obturator con- 
sists of a Schneider-Canet composite plastic elastic 
disc placed between the movable head and the 
front end of the breech-screw. The breech-block 
support is mounted on a vertical hinge, and it 
carries the block in its action. The hand lever is 
jointed on the rear end of the breech-screw, and 
when the breech is completely closed it fits in a 
hollow, as is shown in Fig. 485. The end of the 
lever opposite from the handle is finished with a 
—— (Fig. re: which, when the breech- 

lock is unscrewed, lodges in a suitably shaped 
catch, on the rear end of the breech-screw support. 
This gives a bearing point to withdraw the breech- 
screw and push it aside. Firing is insured by a 
bolt made movable in the breech-screw, and which 
carries the striker ; this works under the action of 
a catch-spring. To fire the gun when the breech 
is completely closed, the trigger is operated by 
means of a line, the striker being driven forward 
by the working of the spring. A latch made with 
inclined planes, similar to that already mentioned 
in connection with the preceding type, serves to 
connect the support to the block, and to the gun. 

While the breech remains completely closed, a 

wl which forms part of the movable hand lever, 
is maintained by a spring in a notch made in the part 
that covers the breech, thus preventing all acci- 
dental opening. When the unscrewing motion has 
commenced, the heel of the firing latch slides on an 
inclined guide cut in the breech support, the per- 
cussion lock is consequently removed from the vent 
as long as the breech is not completely closed, thus 
doing away with all risk of premature fire. 

To open the breech, the hand lever is pushed on 
its hinge to press down the inside spring and dis- 
engage the pawl from the notch above referred to. 
The lever is then turned round 60 degrees ona 
plane normal with the centre line of the gun, 
during which time the pawl of the hand lever 
slides in the groove made on the lower part of the 
rear end ofthe gun. When the unscrewing is com- 
pleted, the jointed heel of the hand lever is placed 
in the socket on the breech-screw —— The 
breech-screw can then be pulled back by means of 





the hand lever, the joint of this bearing in the 
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Fius. 494 anp 495. 


socket of the breech-block support, one of the 
clutch bolts getting disengaged from the body of 
the gun, the other entering the breech-block. The 
mechanism can then be made to pivot to the side 
round the vertical hinge bolt. To close the breech 
the above actions are repeated inversely. Figs. 489 
to 493 are various sections which explain the de- 
tailed description of this mechanism. 


Two-Motion BreecH-MECHANISM WITH FRICTION- 


Two-Motion Breech Mechanism, with Friction- Tube 
Firing Device (Figs. 494 and 495).—This breech- 
piece is of more recent application than the preced- 
ing one ; it is based on the same principles, but is 
of a simpler design. The breech-screw is cylin- 
drical and firing is effected by friction. A descrip- 
tion of it is given in order to point out the progress 


/made since the date when this type of breech 


Tuse Firaxe DEvIcE. 


was first manufactured. The breech-block is pro- 
vided with two threaded parts and two interrup- 
tions. The obturator consists of a plastic — 
composite disc, placed between the front end o 
the breech-screw and the movable head; the 
latter is in one piece with its shank, the vent 
being in the centre and ending in the rear In 4 
socket, in which is screwed the friction tube, & 
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safety device preventing the insertion of the tube 
ee the breech is completely closed. The breech- 

ock 1s carried by a jointed support which pivots 
round a hinge bolt placed to the left of the gun, 


the dimensions of the various parts being such | 


pa the pivoting to the side of the breech mecha- 
m can take place, without it being necessary to 





| draw the breech-screw completely back in the sup- 
| port ; the travel of the block for extraction is very 
| much reduced, which enables the breech to be 
| opened in two actions only. 

The head of the hand lever is slotted and is in 
/one piece with a double latch ; it is governed in its 
sliding action by an inside spring. The lever 





is moreover fitted with a joint, which, after the 
unscrewing of the breech-piece, lodges in a socket 
which forms part of the breech-screw support. 
Firing is effected by means of a line that causes 
the friction tube to act. 

An automatic double-ended latch on the right- 
hand of the breech-block support serves to fix 
this to the gun when the breech is closed, and also 
to hold the breech-screw to the carrying ring dur- 
ing the opening of the breech. 

"The head of the hand lever in conjunction with 
the double latch above referred to, constitutes the 
means that prevent the accidental opening of the 
breech while affording complete safety against pre- 
mature fire ; one of the heads of the latch holds the 
lever to the gun when the breech is closed, the 
other head leaves the vent free only when the 
breech-block is placed completely home. 

To open the breech-block the hand lever is 
brought to the right to disengage the breech-screw ; 
the lever is then pulled back, thus withdrawing 
the breech-screw in its support and causing the 
whole of the mechanism to turn round on the ver- 
tical hinge bolt. To close the breech these ‘move- 
ments are repeated inversely. 

This breech-closing arrangement is specially 
characterised by great simplicity and by a small 
number of parts ; it is therefore easily worked 
and kept in order. 








Coat in France.—The extraction of coal in France 
would appear to be steadily increasing. Last year’s out- 
put was 32,439,786 tons, as compared with 30,797,629 
tons in 1897. Coal is now raised in 40 of the 86 depart- 
ments into which France is divided, but the production 
is principally effected in the rorth, 
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THE NEW BRIDGE OVER THE 
NIAGARA RIVER. 
(Continued from page 544.) 

Tue Niagara Falls and Clifton Arched Bridge was 
built to replace the highway suspension bridge, 
a span of 1253 ft., crossing the Niagara gorge a 
few hundred yards below the Falls. The new steel 
structure is composed of a two-hinged riveted arch 
with a span of 840 ft. from centre to centre of the 
end pins, and of two pin-connected approach spans 
210 ft. wide on the one side, and 190 ft. wide on 
the other, from centre to centre of the end pins 
respectively. The gorge at the point selected for 
the crossing is about 1230 ft. wide at the top 
and 820 wide at the water line. . The vertical dis- 
tance from the top of the gorge to the water line is 
about 190 ft., and the maximum depth of water is 
about 175 ft. The sides of the gorge are formed of 
solid rock, making the location an ideal one for an 
arched span, so far as the foundations are concerned. 
The general conditions, however, were not favour- 
able to ease of construction. 

The comparative length and general outline of 
this bridge, and of the other most prominent 
arched bridges in the world were published by us, 
Figs. 1 to 10, on page 541 ante. These diagrams 
were not prepared with a view of making any com- 
parison of designs, but simply to show the great 
increase uf 200 ft. in the span of the Niagara Falls 
and Clifton Bridge over the next largest arched struc- 
tures. This unprecedented length, and the unusual 
character of the work, are of much importance, 
and a description of the construction from the 
standpoint of the contractors—the Pencoyd Iron 
Works, of Philadelphia—will be read with much 
interest. 

The old suspension bridge, which is more or less 
clearly shown in some of the illustrations on page 
584, was an extremely light structure, designed 
for ordinary highway trafic; it was composed of 
two steel stiffening trusses 12 ft. deep, suspended 
from four 6-in. diameter wire cables by means of 
g-in. diameter wire suspender ropes spaced 5 ft. 
apart. The cables, passing over steel towers about 
100 ft. high on each side of the gorge, were attached 
to anchorages 250 ft. from the towers. The stiffen- 
ing trusses were spaced 17 ft. 6 in. apart from 
centre to centre, and carried the roadway between 
them ; the upper parts of the trusses acting as 
railings. 

This structure was very flexible and sensitive. 
During the high winds so often occurring in the 
locality, the swaying of the bridge was not unlike the 
motion of a ship’s deck in a heavy sea. A very light 
load coming on at one end would cause a perceptible 
motion at the other end. The change of tempera- 
ture between night and day would often cause a 
rise and fall of nearly a foot at the centre. 

The suspension bridge, which has now dis- 
appeared to make room for the new arch, was not 
the first on the site. That one was a composite 

suspended structure, consisting of two timber 
trusses carried by two steel cables and timber 
towers; it was built in 1868. In 1887 altera- 
tions to this structure, to meet the increased traffic, 
were begun. The timber trusses were replaced with 
steel ones, two extra wire cables were added, and 
the floor widened to give a double roadway from 
end to end, which became available during June, 
1888, the entire work being completed in December, 
1888. Only one month afterwards an exceedingly 
severe wind storm caused the total destruction of 
the stiffening trusses and floor of the newly- 
modelled bridge, and steps were at once taken to 
rebuild the destroyed portion. Operations were 
commenced at the bridge site in March, 1889, and 
by May of the same year all work had been com- 
pleted and the bridge opened for traffic. This 
structure continued in service until the increased 
traffic necessitated the erection of the present 
bridge. Before describing the details of erection, 
we reproduce the princial clauses of the specifica- 
tion to which the superstructure was made and 
built. This specification, as well as the strain 
sheets, sketches of typical details, and diagrams 
giving lengths, elevations, &c., were furnished to 
the Pencoyd Iron Works, by the chief engineer of 
the bridge company, Mr. L. L. Buck, of New York. 


GENERAL DESCRIPTION. 

1. Arch Span.—The bridge will consist of a main arch 
span 840 ft. long, connected with the top of the bluff on 
each side by inverted bowstring girder spans 190 ft. long 
on the New York side and 210 ft. long on the Canada side. 


braced ribs, with riveted connections, about 26 ft. in 
normal depth, provided with ample stiff lateral bracing 
of latticed diagonal struts. . 

3. The ribs will be divided into 20 main panels 42 ft. 
long horizontally and each of these divided into two panels 
21 ft. long. 

4. Resting on top of the top chords of the ribs at the 
main panel points will be posts of lattice channels, ex- 
tending to the floor of the bridge, which they are in- 
tended to support. : 

5. These posts will be braced both laterally and longi- 
tudinally. i 

6. The width of the arch at the skewbacks will be 
about 68 ft. 6 in., and the planes of the trusses will have 
such a batter that the distance centre to centre of top 
chords at the centre of the arch will be 30 ft. 

7. Hinges of the Arch.—The arch will be hinged only 
at the skewbacks where the hinges will consist of s 
pins 12 in. in diameter and 5 ft. long resting between 
cast-steel bearings. d 

8. The top steel casting will be fastened to the built 
ends of the ribs and the bottom castings will rest on 
shoes built of 64 and angles which in turn rest on the 
masonry skewbacks. 

9. The two castings will be securely held together by 
bands to prevent an ible pulling away of the rib. 
Between the shoe and the masonry shall be a rust joint 
or such other joint as may be requi by the engineer 
to secure thorough bedding of the casting on the 
masonry. 

Enp Spans. 


10. The end spans will be pin-connected, inverted bow- 
string girders, with their trusses in vertical planes, the 
outer ends hinging at the top of the end posts of the arch 
span, and the inner ends resting on horizontal beds of 
rollers on masonry piers. ath ack 

11. Rollers.—The rollers will be of steel 24 in. in dia- 
meter, thoroughly protected against dust and damp. _ 

12. Top Chords.—The top chords of the end spans will 
be used to make part of the anchorage connections durin 
erection, and shall therefore be so constructed as to stan 
the tensile stress thereby imposed upon them, allowing 
15,000 lb. per square inch of net section. 

13. Bottom Chords and Diagonals.—The bottom chords 
and main diagonals will be steel eye-bars. The counters 
will be adjustable iron rods. 


Fioor System. 


14. Arrangement of Space.—The floor of the bridge 
will be 46 ft. 3 in. wide, end to end of floor beams. On 
the outside will be sidewalks 3 ft. 9 in. wide, raised 6 in. 
above the level of the roadway. Next to the sidewalk 
will be carriage-ways 8 ft. wide. The middle portion of 
the bridge, 22 ft. 9 in. wide, will carry two trolley car 
tracks. 

QUALITY OF MATERIALS. 


33. Cast Steel.—Steel casting for skewback pin bearings 
must be smooth, perfectly sound and true to the required 
form. They must be thoroughly annealed and free from 
internal strains and blow-holes and as hard as is consistent 
with greatest toughness. All re-entrant angles must be 
neatly filleted. 

34. Rollers.—Material for steel castings shall be open- 
hearth steel of .15 to .16 per cent. carbon, and must be 
made from stock containing not more than .04 per cent. of 
phosphorus. 

35. The steel for rollers shall be of such a grade that 
when annealed it will have an ultimate tensile strength 
of from 62,000 Ib, to 70,000 Ib. per square inch. 

36. Pins.—Steel for pins shall have an ultimate 
strength of from 65,000 lb. to 75,000 per square inch. 
— limit shall not be less than 35,000 lb, per square 
inch. 

37. Plates and Shapes.—Steel for plates and shapes 
shall be medium open-hearth steel of a grade to show an 
ultimate tensile strength of from 60,000 Ib. to 68,000 Ib. 
per square inch and an elastic limit of at least 33,000 lb. per 
square inch. When — in the testing machine it must 
show an elongation of at least 20 per cent. of its original 
length of 8 in. It shall be capable of bending cold 180 deg. 
about an inner diameter equal to the thickness of the plate 
without cracking. When broken it must show a fine 
silky texture of bluish-grey colour, free from brilliant or 
dark-coloured specks. 

38. Thickness of Billets for Plates.—All plates shall be 
rolled from billets or ingots at least 16 times the thickness 
of the plates to be rolled from them. 

39. Finished Product.—The finished product must be 
wholly free from checks, cracks, piping, or imperfections 
of one. kind, and must present smooth finished surfaces 
and edges. 

40. Eye - Bars.—Eye - bars shall be made of medium 
steel. One bar from each set of bars varying 2 square 
inches in section shall be tested to destruction. Such 
bars must show an ultimate strength of not less than 
57,000 lb. per square inch, and an elongation of not 
less than 10 per cent. If the bar tested does not mest 
the requirements, such further tests of full-sized bars as 
may be deemed necessary by the inspector shall be made 
at the cost of the contractor. 

41. Test-pieces cut from eye-bar steel must show an 
ultimate strength of from 62,000 1b. to 70,000 1b. per 
square inch, and an elastic limit of not less than 
33,000 Ib, per square inch. 

42. Variation in Section.—The sections must not vary 
more than 2 per cent. from those shown on the plans. 
No payment will be made for more than 2 per cent. 
excess of invoice weight over estimated weight. 

43.- Wrought Iron.—Wrought iron will be used for all 
rods requiring threading. It must be double-rolled from 


teel | outer edge of the sidewalk shall be of the 


less than 26,000 1b. per square inch, and an ultimate 
tensile strength of at least 50,000 1b. per square inch 
When broken it must have an elongation of at least 15 
per cent. of its original length of 8 in. e fracture 
must be clear, fibrous, and free from crystals. It must be 
capable of being bent cold 180 deg. without cracking, 
about an inner diameter equal to one-and-a-half times the 
thickness of the rod. It must work satisfactorily at the 
forge. The rods must be perfectly free from cold shuts, 
seams, cracks, or imperfections of any kind, and must be 
perfectly welded in process of rolling. 

44. Timber.—All timber for Facer y ssa use in the 
structure must be perfectly sound and free from sap, rot, 
wind shakes, mg segs checks, cracks, large or loose 
knots. It must true and out of wind and carefully 
manufactured. 

45. Iron Hand-Rail.—The ornamental hand-rail at the 
c > side ttern shown 
in the plans which is the same as the Belmont Iron 
Works pattern ‘‘ Baltimore ” and shall weigh about 30 Ib. 
per running foot including posts, top rail, and base mould- 
ing. It must be securely fastened to the metal work of 
the floor system in a manner approved by the engineer, 
and when complete it must be straight and in line, 


WORKMANSHIP. 


46. Riveted Work.—All riveted work will be steel and 

with steel rivets. 
_ Plates and angles must be accurately spaced for punch- 
ing. The holes must be punched 3 in. less in diameter 
than the cold rivets they are to receive. The die must be 
exactly ;; in. greater than the punch and both die and 
punch must be kept sharp. 

After punching the pieces shall be assembled and thus 
reamed to a size just sufficient to adinit the hot rivet. 

After drilling or reaming is completed a special reamer 
shall be run over both ends of every hole so as to remove 
all sharp edges and make a fillet of at least 1's in. radius 
under the heads of all rivets. 

Should the pieces be too thick for the size of the punch 
to be used the parts must be assembled and drilled 
entirely. : - 

Under no circumstances will drifting be allowed to 
force an agreement of rivet holes. Wherever possible 
both in the shop and the field, rivets must be driven by 
machine. : : 

‘ Rivets must be driven while hot, but must not be 
urnt. 

Rivets must have full hemispherical heads, except 
when countersunk. The heads must be concentric with 
the bodies of the rivets, and must grip the plates tightly. 
Rivets must completely fill their holes. 

Caulking or recupping either hand or machine-driven 
rivets will not rmitted. 

47. Before finally assembling for riveting all surfaces 
which will afterwards be inaccessible must receive a 
thorough coat of red-lead paint. 

48. In order to secure exact agreement of the main 
joints among the ves and a correct aggregation of all 
the main arch pieces, the entire half span of the arch 
shall be laid out to full size on a level floor and the 
templets fitted to it. 4 

49. Main Joints.—To insure perfect fitting of the main 
joint splices, if required by the engineer all parts of the 
splice after _—t abutting ends must be assembled 
and the holes drilled entirely. ; 

In any event the agreement of the rivet holes among 
themselves and with the abutting ends must be exact, 
_ — agreement must be shown before pieces leave 
the shop. 

50. i all cases where riveting is to be done in the 
field, the parts to be so riveted must be fitted together 
= we shop and while so assembled shall be reamed or 

rilled. 

All field connections must have 20 per cent. added to 
the number of rivets called for by the shear and bearing 
given on the stress diagram. : 
51. Machine Work.—All sheared edges must have } in. 
removed by planer. : 

52. All abutting ends and bearing faces must be planed 
to the proper angle to produce a perfect joint, and all 
ieces must be finished to exact length. Under no con- 
itions will shims be allowed between bearing faces. 

53, Fillers as well as angles and other plates in the 
shoes of the skewbacks must have their ends planed to 
bearing. Also the edges of angles bearing against the 
fillers must be planed to give a bearing the full thickness 
of the angle. 

54. In measuring in the the shop the greatest care 
must be observed tohave the chord pieces of the correct 
length and the bevelled ends at the correct _— . 

very joint must be carefully tested before leaving the 
sh 


10 . 

BB. Chord sections shall be faced after assembling and 
riveting of main parts. 

56. Ae tere—Ah splice plates and angles must be cut 
so as to present a neat finished appearance, and to remove 
all surplus material possible. 

57. The heads of eye-bars shall be of such form that 
when tested to breaking the rupture will be in the body 
of the bar. The heads and eyes must be perfectly pled 
metrical with the body of the bar. Bars must be straight- 
ened out of wind. No welds will be allowed in the body 
of the bar. ; P 
58. Pin holes must be accurately bored to a diameter 0 
#s in. larger than the pins they are to receive. All pin 
holes must be smooth and accurately bored. Th 
59. Iron Rods.—All threaded rods shall be upset. 12€ 
threads shall be United States standard threads full in 
both nuts or clevises, and rods and must fit perfectly. a 
60. Loops in iron rods must be accurately turned to 
the pins they are to take. The weld at the eye must 








2. The main or arch span will consist of two parabolic 





the muck-bar. — having a transverse section of 
1 square inch or less; must show an elastic limit of not 





sufficiently strong to break the body of the rod. 
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jd will be permitted in the body of the rod. 

> Turnbuckles a Clevises.—All turnbuckles and 
clevises must be capable of developing the full strength of 
the rods connected with them. as 

62. No sleeve nuts will be permitted in any part of the 

e. 
ea ins shall be smoothly finished to exact 
size required, tru cylindrical and of correct length. _ 

No threads shall rest under any part of the bearing 

on @ pin. 
et Pins vin. or greater in diameter shall have a hole 
drilled through on their axis 1} in. in diameter. 

65. Rollers must be turned to exact size, and when 
completed shall present a polished and unbroken surface 
throughout. # 

66, Bearings on Rollers.—Rollers and pins must be 
handled with care and preserved from nicking, rust, 

dirt. 
ar Roller bearings must be accurately planed to bear 
equally on all the rollers. ; 

68, Bins and rollers before being placed must be 
thoroughly coated with a mixture of flushing oil and 
plumbago. ac f 

69. Workmanship in General.—All workmanship both 
in field and shop shall be fully up to the highest standard 
of bridge practice of the present day. 


INSPECTION. 


70. All material at the mill, at the shop, and durin 
erection shall be subject to inspection by duly authoris 
representatives of the chief engineer. - : 

71. The contractor shall furnish every facility required 
for thorough inspection. : . 

72, All material and workmanship not satisfactory to 
the inspectors shall be promptly removed, and replace 
by those of acceptable igo fs 

All tests shall be made at the expense of the contractor, 
who shall furnish test-pieces as required by the engineer 
or his inspectors. igo ; 

73. The shopinspector shall test all main dimensions of 
pieces, but such check will not relieve the contractor of 
any responsibility for the proper fitting together of the 


rts. 

a Eye-bars tested to destruction shall be paid for at 
contract price, less their value as scrap, when they meet 
all requirements. Otherwise the cost must be borne by 
the contractor. ; . : 

The acceptance of any piece at the mill will not be 
final, for should such prove in any way defective in the 
shop, at the forge or during erection, it will be rejected 
and must be replaced by an acceptable piece. 


PLans. 


75. The chief engineer shall furnish general plans and 
stress sheets, as well as general measurements of spans, 


C. 

The contractor shall check and verify these plans and 
measurements and make all necessary detail and shop 
drawings under the direction of the engineer. Before 
beginning work on any part of the bridge, all drawin 
for such part shall be submitted to the engineer and 
approved by him. But the contractor shall be responsible 
for all plans in every particular. 

76. Any material ordered before final rt ogi of shop 
drawings by the engineer shall be ordered at the risk of 
the contractor, same being liable to rejection should 
changes in plans be made by the engineer, rendering use 
of such material undesirable. 

77. A reasonable length of time shall be given the engi- 
neer for examining drawings. 

78. All oral instructions from the engineer shall be 
taken by the contractor at his ewn risk. 

The contractor should require all instructions to be 
given or confirmed in writing. 

79. Change of Plans.—The right is reserved to the en- 
gineer to make any change in the plans deemed by him 
advisable before finally approving detail or shop draw- 
ings of the contractor. If such change involves an in- 
crease in weight, such increase shall be paid for at the 
same rate as bid. If it involves a decrease in weight, 
deductions shall be made in the same manner. 

Any part of the plans or specifications about which 
there may be any doubt shall be interpreted by the chief 
remeer, and such interpretations shall be final an 

inding. 

80. The contractor when required shall furnish to the 
_~ Co. a complete set of prints of all general, detail, 
and shop drawings and bills of material, for filing with 
the records of the Bridge Co. These are to be in addi- 
tion to such drawings as may be required by the engineer. 


ERECTION. 

81. In making bids two separate propositions must be 
submitted. First, to perform the entire work of erection 
without interruption to traffic ; and, second, to perform 
the erection, closing the bridge to traffic and making 
-soow use of it as will not endanger or damage it for a 
ength of time deemed necessary by the contractor, but 
hot to exceed three months to teams and six weeks to 

: “9 apna sii iia h 

- 4n erecting, false work will be required under the 
entire length of the end spans. sie 
‘ oo The ribs of the arch will be built out cantilever 
on from both sides, being supported during erection 
rd systems of anchorages, made fast to anchors sunk in 
- solid rock on top, and at asafe distance back from 
the * of the bluff. 
ion mnection between the ribs and anchors will be 
a ae of the top chords and eye-bars of the end spans, 
supplemented by such additional eye-bars as may be 


ry. 
8. If Trafic is not Interrupted.—If traffic is not inter- 


carried to place on cable tramways stretched over the 
towers and connected with the anchorages of the present 
bridge. Further, in order to get in the middle panels of 
the rib and the floor system of the new bridge, 1t will be 
necessary to raise the entire suspended superstructure of 
the old bridge about 3 ft. on the New York end and 2 ft. 
on the Canada end. 

This can probably best be accomplished by raising the 
cables and the entire attached stiffening truss by means 
of jacks on the top of the towers. 

86. If Traffic is Interrupted.—If the bridge is closed for 
a period during erection, it must be at a time acceptable 
to the Bridge Co., and with full guarantee that the new 
bridge shall be opened to traffic by the date specified. 

87. The bridge must be closed for the minimum time 
consistent with safe and economical performance of the 
—- In considering bids this feature will bear much 
weight. 

. Anchor Pits.—The pits for temporary anchorages 
will be furnished complete by the Bridge Co., but all 
material for anchorages and connections shall be furnished 
and put in by the contractor at his own cost as part of 
the work of erection. 

89. The contractor shall be responsible for the entire 
— of anchorages, as well as for other parts of the 
work, 

91. This does not include adjusting gear or arrangement 
for turning line of anchorage connections from vertical to 
horizontal. These can be designed by the contractor, 
subject to the approval of the engineer. All material 
used for erection purposes shall be furnished by the con- 
— and be considered paid for in the price per unit 


id. 
92. Changes and Additions to Facilitate Erection.— Any 


| additions to, or changes in, the structure for purposes 


of facilitating erection, other than those provided in the 
general plans, shall be made at the expense of the con- 
tractor. 

93. All plans for false work, anchorages, raising the 
suspended superstructure, adjusting gear, conveying and 
handling material, removing the old bridge, &c., shall 
be subject to the approval of the engineer, but such ap- 

roval shall not relieve the contractor of any responsi- 

ility as to the safety or satisfactory performance of any 
part of the work, 


PAINTING. 


94. As soon as each piece of the structure is completed 
in the shop it shall receive a thorough coat of raw linseed 
oil. After the oil has dried and before shipment the 
piece shall be thoroughly cleaned and receive a thorough 
coat of red-lead paint. Great care must be taken before 
assembling to paint all surfaces inaccessible after as- 
— 

95. After erection is completed the entire metallic 
portion of the structure shall be cleaned of all dirt, grease, 
or defective paint and receive a thorough coat of paint 
of a colour and quality satisfactory to the engineer. 

96. All bright work shall receive a coat of white lead 
and tallow. 

97. All material during manufacture, transportation, 
and erection must be properly protected from dirt and 
rust. 


REMOVAL OF SUSPENSION BRIDGE. 


98. The contractor for the metallic portion of the new 
bridge, when the new bridge can adequately accommo- 
date traffic in event of traffic being maintained during 
erection, or when the needs of the work require it in 
event of traffic being closed as specified, shall remove the 
ow suspension bridge, including towers, tower foun- 

ations, and anchorages to the top of the solid rock. 

99. Payment for this part of the work shall be separate 
and distinct from that for manufacturing and erecting the 
new bridge. It shall be a lump sum price or on such 
other terms as the bidder may deem satisfactory to him- 
self and acceptable to the Bridge Co. 

100. Raising the suspended superstructure of the old 
bridge for the purpose of getting in the floor of the new 
bridge will not be considered part of the work of taking 
down the suspension bridge. 

101. In removing the suspension bridge, it shall be 
taken to pieces in such parts as it was in when originally 


q | ready for erection, or in such manner as may be approved 


by the engineer. 

102. The contractor shall be responsible for all damage 
done to the present suspension bridge during the erection 
of the new bridge and while taking apart, conveying and 
storing the present bridge. 

103. The contractor shall replace without charge, as 
required by the engineer, all pieces pronounced by the 
latter unfit through the operations of the contractor to 
— the same purpose in re-erecting the suspension 

ridge. 

104. All cables and ropes shall be carefully reeled and 
arranged as required by the engineer. 

105. The dismembered parts of the suspension bridge 
shall be put on the Bridge Co’s. eying Sag either end of 
the bridge, and carefully arranged to best protected 
from rust and injury, or loaded on cars at either end 
of the bridge, as directed by the engineer. 


PROSECUTION OF THE WoRK. 


106. The contractor shall prosecute the work carefully 
and vigorously, working night and day if necessary to 
complete the work within contract time. 

107. Character of Employés. —The contractor shall 
employ only competent and trustworthy men for all parts 
of the work. On receipt of written notice from the engi- 
neer that any — 18 reer tar dishonest, insolent, 
or in any way a detriment to the an progress of 





rupted, all material for the arch epan will have to be 





the work, such employé shall be Promptly ismissed and 
not allowed again on the work. The engineer shall have 





authority to enforce this provision in such manner as he 
may deem 

108. Damage to Life and Pr y.—The contractor’s 
responsibility for any part of the work shall not cease 
until the bridge is finally completed and accepted ; until 
then all damage to person or property through his 
operations must be borne by him. 

By clause 75 of the specification the contractors 
were responsible for all plans, general and detail, 
in every particular, as well as for the correctness 
of the strain sheets. 

The illustrations accompanying this article will 
be found on our two-page plate and on page 584. 
On the former, Fig. 15 is a general view of the 
bridge, showing the arch, the spandril fillings, and 
the side spans ; Fig. 16 is a cross-section showing 
the end trestle of the spandril, carrying the land 
span; Fig. 17 is a plan of the new and the old 
bridge, the latter indicated by dotted lines, and 
showing the amount of interference of the arch and 
the suspension span ; Fig. 18 is a diagram of one- 
half the arch, giving the dimensions and total 
cross-sections of each member, and Fig. 19 is a 
corresponding diagram with the various calculated 
strains ; Fig. 20 is a typical cross-section ; Figs. 
21 and 22 are diagrams of the distribution of the 
rolling loads with which the bridge was tested ; 
Fig. 23 is a plan of the lateral system of bracing the 
top chord of the arch, and Fig. 24 is a correspond- 
ing plan of the bottom chord. These two plans 
show the manner in which the two arched girders 
were tapered towards the centre, while Figs. 25 to 
35 give similar information as to the tapering of the 
girders in a vertical plane. All these figures give 
the strains on the different parts, and the dimen- 
sions adopted. Figs. 11 to 14, on page 584, are 
reproductions of progress photographs, to which 
reference will be made hereafter. 

(To be continued.) 





Iron 1n GERMANY.—The consumption of iron in Ger- 
many last year was estimated at 2294 lb. per head of the 
population. The corresponding consumption in 1892 was 
1634 lb. per head ; and in 1882, 1134 lb. per head. 

DREDGING OPERATIONS ON THE Mkpway: ERRATUM. 
—In a paragraph on this subject, published on page 549 
of our last issue, the lifting power of the dredger St. 
Andrew is, by an error, given as ‘‘ 400 tons of refuse per 
week.” This should be ‘“‘per hour.” 





CataLoaurs.—Mr. Hermann Kiihne, of 25 and 35, New 
Broad-street, London, E.C., has sent us a copy of a new 
catalogue describing Steinle’s steel mercury thermometers, 
of which several different types are made. In one of the 
most interesting of these the mercury is confined in a 
suitable container communicating with a helix of flattened 
tubing. As the temperature rises the mercury in expand- 
ing exerts pressure on this tube, causing the helix to un- 
wind and thus actuate a pointer which shows the tem- 
perature on a gauge dial of the ordinary 4 have 
received from Messrs, P. R. Jackson and Co., Limited, 
a copy of their new catalogue, which is a large, well- 
printed, and strongly bound volume. The articles listed 
comprise an unusually extensive line of gear wheels of 
every description, including the well-known double- 
helical toothed wheels, which this firm had so large a 
share in introducing into general practice. Pistons and 

iston packing rings form another section of the cata- 
ogue, whilst the remainder is almost entirely devoted to 
electrical work, including dynamos, motors, traction 
plant, and fittings of all types. Many hints on the 
selection of machinery, and other information useful to 
intending purchasers have been included in this section, 
which has been aoe by Mr. W. F. Jones, A.M. Inst. 
E.E., M. Inst. Mech. E. 





Tuer Late Mr. James BERNARD Hunter.—In our last 
issue we briefly announced the death of the senior partner 
of the well-known firm of Messrs. Hunter and English, 
Bow. By an unfortunate mistake, however, the occur- 
rence of which we much t, the deceased gentleman 
was referred to as Mr. John in place of as Mr. James 
Bernard Hunter. Mr. James rnard Hunter was 
born at Bow-road in “1855, and was the fifth son of his 
father, Mr. James Hunter, who himself was the senior 
sane in the same firm. Educated at King’s College 

hool, Mr. James Bernard Hunter was apprenticed to 
his father’s firm in 1872, Ss afterwards to the 
Great Eastern Railway shops at Stratford, where he 
was a pupil of Mr. William Adams, then the locomotive 
superintendent of the line, while later ‘on he accom- 
ear the latter gentleman to the London and South- 

estern Railway works at Nine Elms. Finally, in 
1880, Mr. Hunter returned to his father’s shops as works 
manager, and, in 1883, on his father’s decease, he entered 
the firm asa partner. Mr. Hunter was first a student 
and later on a full member of the Institution of Civil 
Engineers, and, in 1883, was awarded a Miller Prize for 
a paper read before the students’ section. Mr. Hunter 
had been prominently connected with the direction of his 
firm for nearly twenty years, and its present position is 
largely due to his organising skill and his ability as an 
engineer. His death, at the early age of 43, will be much 








regretted by a large circle of friends. 
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WIGZELL’S TRIPLE-EXPANSION ENGINE. 
CONSTRUCTED BY MESSRS. MATTHEW PAUL ANID CO., LIMITED, ENGINEERS, DUMBARTON. 
(For Description, see opposite Page.) 
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WIGZELL’S TRIPLE-EXPANSION 


ENGINE. 


CONSTRUCTED BY MESSRS. MATTHEW PAUL AND CO., LIMITED, ENGINEERS, DUMBARTON. 


mA 


Wz illustrate this week an engine (E. E. Wigzell’s 
patent) recently completed by ian. Matthew Paul 
and Co., Limited, of Dumbarton, for Messrs. Denny and 
Co., of the same place, for driving their electric plant. 
As will be seen from the illustrations, Figs. 1 to 4, page 
580, the engine is of the triple-expansion type, with the 
high-pressure cylinder in the middle, and the interme- 
diate and low-pressure cylinders one on either side, the 
linders being arranged across the axis of the shaft. 

Nn each cylinder there are two pistons ; the piston- 
rods from the lower three pistons being connected by 
A triangular connecting-rod to the middle crank (see 

igs. 2 to 5), and the piston-rods from the upper three 
pistons being coupled to crossheads ontop, which, again, 
= coupled to side rods passing down on either side of 
> . linders to two triangular connecting-rods, which 
pment on two cranks, one on either side of the centre 
on _ Opposite to it. The effects of this arrange- 
aa —s ks, connecting-rods, and pistons are, in the 
the Ae e, to automatically divide equally the power of 
poe oy cylinders, one-half going to the centre crank, 
pen ve ourth to each of the outside cranks. More- 
bs “ = vibration due to inertia is entirely obviated, 
ye circumstances equal weights are moving at 
perry speed in opposite directions, and there are 
es ee It will also be seen that the angularity 





© connecting-rods from the outside cylinders , 





entirely obviates a dead centre on any of the cranks, 
since the corresponding pistons in the outer cylinders 
move in opposite directions, and thus largely reduce 
the variation in turning effort throughout the revolu- 
tion. Only two main bearings are required, and this 
applies to all powers. The crankshaft is, in fact, 
‘floated ” by the action of the opposite cranks, the 
shaft friction is thus very greatly reduced, and the 
mechanical efficiency of the engine, as shown by the 
results of trials, which we give below, is very high. 
The complete equilibrium of the shaft is shown by the 
fact that the main bearing covers: may be removed 
when the engine is running, without there being a sign 
of ‘‘lift” on the shaft. From this it may be gathered 
that a hot main bearing (mostly due to non-alignment) 
is next to impossible. The arrangement of the cylin- 
ders across the axis of the shaft entirely gets over the 
trouble due to the expansion of the cylinders under 
steam as compared with the bedplate. Another great 
advantage claimed in connection with the engine is a 
marked economy of space. It is more compact, and 
much less room is required for any given power than 
would be the case with an ordinary triple-expansion 
engine, although all parts are nevertheless easily 

ot at. 

Naturally there is also a relative reduction in weight 
owing to the greatly reduced size of bedplate and 








heavy Some No increased work is put on the 
columns when the engine is working, they being re- 
quired only for the support of cylinders, &c. The 
crankshaft also may be made much shorter. 

The particulars of the engine illustrated are as 
follow: The high-pressure cylinder is 9 in. in dia- 
meter with a stroke of 12 in., the intermediate cy- 
linder is 12} in. in diameter with a stroke of 144 in., 
and the low-pressure cylinder is 184 in. in diameter 
with a stroke of 144 in. It is built for a steam pressure 
of 150 1b. The valves, as shown in Fig. 6, are of the 
piston type. At the official run it was not possible to 
put the full load—250 indicated horse-power—on the 
engine, but the efficiency shown was remarkable. It 
worked out as under : 


Load, 485 amperes, 116 volts. Half load, — 75.5 E.H.-P, 
75.5 E.H-P. 


ffici ee FG, y 
Efficiency 98.38 LEP. 76.5 per cent. 
Quarter load. 

: 38 E.H.-P. 
cn dceninn ce a . 
Efficiency 56.7 LHP. per cent 
One-seventh load. 
: 22.16 E.H.-P. _ 
Efficiency 63.18 LHP. 51.3 per cent. 


These results were obtained in spite of the fact also 
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that the steam pressure at engine was only 77 1b. The 
space occupied by the engine is only 5 ft. by 5 ft. 7 in., 
and the height from centre of shaft to top of cy- 
linders 6 ft. 10 in. This engine was referred to by 
Professor W. E. Dalby at the conclusion of his paper 
on the ‘‘ Balancing of Engines,” read before the last 
meeting of the Institution of Naval Architects in the 
following terms : 

‘*T have here a model of an engine invented by Mr. 
Wigzell, which came under my notice too late for 
treatment in this paper. This engine is a balanced 
engine, each moving part balances the other, and only 
two main bearings are required for any-sized engine. 
I yesterday saw at Mr. Davis’s ropery in London an 
engine of this description at work with the caps on the 
two bearings lifted, and with a penny standing on its 
edge on the bed frame all the while.” 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was wildly 
excited last Thursday, and prices of the various classes of 
warrants had a sensational advance. London was again 
reported to be buying, but some ‘‘ bear” covering, no 
doubt, also partly accounted for the great rise that was 
recorded. A large volume of business was done, and at 
the forenoon session the quotations advanced from 1s. to 
1s. fd. perton. It was in the afternoon, however, that 
the excitement was at its height, Scotch iron leaving off 
bid for at 633. per ton cash, Cleveland at 56s., and hema- 
tite iron at 633. 6d. per ton. These prices represent gains 
on the day of 3s. 8d., 4s. 6d., and 2s. 44d. per ton respec- 
tively. Compared with the closing sellers’ prices of a fort- 
night previously, the advances were about 9s. per ton, 8s., 
and fully 5s. per ton. Not since 1890, when Scotch recorded 
66s. 3d., Cleveland 66s. 14d., and hematite 82s. per ton, 
have prices reached the level mentioned. The settlement 
quotations were: Scotch iron, 63s.; Cleveland, 56s.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 63s. 6d. and 61s. per ton. The market was 
again excited on Friday forenoon and a large busi- 
ness was again done, London being reported as still 
buying. Scotch iron touched 60s, 8d. per ton cash 
and closed 60s. 6d. per ton sellers. Cleveland ad- 
vanced 1s. 5d. per ton, and hematite iron 1s. 4d. 
per ton. About 40,000 tons changed hands. The 
settlement prices were 62s. 9d., 54s. 4)d., 62s. 104d., 
and 6ls. per ton. The market was closed on Monday, 
that being a Bank holiday. The iron market opened on 
Tuesday forenoon very excited, following on the unex- 
ected spurt given to prices on the London market. 
Sellers at the opening asked 67s. 6d. per ton, but there 
were no buyers at that price, and they did not put in an 
appearance until sellers had come down to 64s. 3d. per ton. 
Round that figure about 40,000 tons of iron were dealt 
in. At the close Scotch was 1s. 64d. up, Cleveland 
1s. 6d., and hematite iron also 1s. 6d. per ton. In the 
afternoon there was a great amount of realising, 
and prices closed fiat, compared with the forenoon 
Scotch dropping 8d. per ton, Cleveland 1s. 9d., an 
hematite iron 104d. per ton. The sales amounted to 
other 40,000 tons, and the settlement prices were 63s. 74d., 
54s. 14d., 63s. 6d., and 61s. per ton. Only a moderate 
amount of business was done this forenoon. The tone 
was firmer than at the close on Tuesday night, and at the 
close Scotch iron was 44d. up, Cleveland 74d., and 
hematite iron 4d. A big business was done in the 
afternoon, when there was some heavy realising; Scotch 
fell 4d. per ton, Cleveland 44d., and hematite iron 94d. 
The sales for the day amounted to 60,000 or 70,000 tons 
for the day. The settlement prices were 62s. 104d., 
54s. 44d., 62s. 9d,, and 61s. per ton. The following are 
the quotations for No. 1 makers’ iron: Clyde, 68s. 6d. ; 
Gartsherrie and Calder, 69s. 6d.; Summerlee and 
Coltness, 70s.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 67s.; Shotts 
(shipped at Leith), 69s. 6d. per ton; and Carron, 
out of the market. There are many indications comin 
to hand of heavy orders from the Continent—a 
these are coming on the impoverished stocks. There 
are also indications of a cessation, even if temporary, of 
American competition in the export markets, so that it 
might fairly be claimed that this advance in prices is 
justifiable, and that it would have occurred long ago but 
for the persistent opposition offered to it by powerful 
“bears.” Scotch pig-iron warrants have n most 
heavily bought because most heavily sold. The follow- 
ing are the returns of shipments of Scotch pig iron 
for last week: Canada, 100 tons; to India, 122 
tons; to Australia, 225 tons; to Italy, 1400 tons; 
to Germany, 615 tons; to Russia, 500 tons; to Bel- 
gium, 155 ton; to China and Japan, 330 tons; smaller 
quantities to other countries, and 2173 tons coast- 
wise, with a total of 5983 tons, against 5735 tons in the 
corresponding week of last year. The stock of pig iron 
in Messrs. Connal and Co.'s public warrant stores stood 
at 305,905 tons yesterday a‘ternoon. 


Sulphate of Ammonia.—This commodity continues very 
strong. For July till December delivery 117. per ton 
has been paid, and it is strong at 11/. 5s. per ton for 
prompt delivery. The spot price is now 11/. 2s, 6d. per 
ton f.o.b. Leith. 


Glasgow Copper Market.— Copper was quoted last 
Thursday at 77/. 2s. 6d. per ton, but no business was 
done. n the following day there was no business done, 
and the settlement price was 76/. 17s. 6d. per ton. Again 
on Tuesday there was not any business done, and the 
price declined to 76/. 5s. per ton. The market was quite 


idle to-day, and the settlement price was 76/. per ton. 





Finished Iron and Steel.—There is still a certain 
amount of briskness in the finished iron trade, and prices 
are well maintained ; and, generally —h the same 
may be said of the trade in steel products. r. George 
Turner, a Glasgow iron merchant, has secured an order 
for 14,000 tons of steel rails for the Newchwang Railway. 


The Height of the Electric Car Wires: Memorial from 
Boilermakers.— At a meeting of the Corporation Tramway 
Committee held yesterday, receipt was intimated of a 
memorial from a committee representing a number of 
engineering and boilermaking firms respecting the height 
of the trolley wires for the electric tramways. The 
memorialists complain that the contemplated height of 
the wires is insufficient to permit of the transit of boilers 
and huge machinery in the city, and strongly urge the 
committee to fix the minimum height at 26 ft. ins of 
20 ft. 6 in. as pro It is pointed out that the height 
of the wires on the Springburn route has already proved 
insufficient, and that had any part of it been crossed by 
such traffic as the subscribers spoke of, the consequences 
might have been serious. The memorial was placed on 
the table for future consideration. 


Clyde Shipbuilding Trade: Launches in April.—The 
past month has proved to have been a busy one in the 
shipbuilding yards on the Clyde. Launches have been 
numerous, and some of the vessels launched have been of 
large size. An unsatisfactory feature is the fact that the 
orders have been few. Builders in some instances must 
surely be nearing the end of the work in hand. High 
prices for material, combined with big wages’ bills, pre- 
vent firms offering for new vessels at remunerative rates 
for shipowners. During the past month conferences have 
been held between the employers and representatives of 
the engineers, boilermakers, and the ship joiners, with a 
claim for yet higher wages than those now ruling, but it 
is expected that the employers will be able to effect 
an arrangement without conceding the advances asked. 
It seems that the negotiations at the joint con- 
ferences have been carried on in an amicable spirit. 
The launches in April included 23 vessels, of a 
total of 34,730 tons, making for the four months of the 
year 140,122 tons for 76 vessels. There were the Ismore, 
a screw steamer of 6400 tons, built by Messrs. Barclay, 
Curle, and Co., for Messrs. Edward Bates and Sons, 
Liverpool; the Alabama, a screw steamer of 4800 tons, 
built for Messrs. Robert Mackill and Co., Glasgow, by 
Messrs. Charles Connell and Co. ; the Lakonia, 4700 tons, 
built by the London and Glasgow Company for Messrs. 
Donaldson Brothers, Glasgow; the Lincolnshire, a 
screw steamer of 2980 tons, built by Messrs, Russell 
and Co., Port Glasgow, for Messrs. J. and A. Rox- 
burgh, Glasgow; the Craigoswald, a screw steamer, 
of 3600 tons, built for Messrs. Lunn and Maclay, New- 
castle-on-Tyne, by Messrs. William Hamilton and Co., 
Port Glasgow ; and various others of between 2000 and 
3000 tons, and of lower carrying powers. There was one 
yacht but no sailing vessels. 


A Sea Wall Scheme for Troon.—The town of Troon in 
Ayrshire, which is largely in the hands of the Duke of 
Portland, is going in for a sea wall scheme, as an im- 
wee element in the improvement of the town. 

enders have been received from twenty-one firms of 
contractors, and the three lowest tenders were: One 
from Mr. Thomas Christie, Stirling, 7449. 103. ; one from 
Messrs. John Adams and Co., Glasgow, 7491/. 03. 3d. ; 
and one from Messrs. D. Cunningham and Son, Kilmal- 
cohn, 7571. 16s. 3d. The settlement of the contracting 
firm has yet to be decided. The sea wall will extend for 
about a mile, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Smoke Question at Sheffield.—A further ef 
has been taken with regard to prosecutions at Sheffiel 
for the emission of black smoke from the chimneys of 
muffle furnaces, which up to the present time had been 
free to do practically as they liked. A very representa- 
tive meeting of the leading steel manufacturers of the 
city has been held, and a resolution _— expressing 
regret at the proceedings taken by the Health Committee 
ainst Messrs. Bunting, and saying “‘ they are of opinion 
that if similar — are taken against other steel 
manufacturers for alike alleged offences, such proceedings 
are calculated to do incalculable harm to the interests 
and trade of the city.” An influential deputation was 
appointed to wait on the Health Committee to lay the 
views of the manufacturers before them, and to endeavour 
to obtain an assurance from the committee that no further 
proceedings of a similar kind will be taken. 


The Handcutters of Files.—What has the appear- 
ance of a disastous blow has been dealt to the file-cuttin 
industry of Sheffield, by the regulations recently eae. | 
by the Home Office, unless they can be very considerably 
modified. Several manufacturers, understanding that 
the regulations came into force on the Ist inst., have 
closed their file-cutting shops, as they were not in accor- 
dance with the regulations, and they decline either to 
rebuild them or to erect others. Men and women who 
have Paani 4 their lives earned their livings at 
file-cutting are being thrown out of work, and find Teac 
selves in an awkward position. For many years the 
competition in the file trade has gone on increasing, and 
prices have been so cut as to leave little or no margin of 
profit. Both manufacturers and men have met and 
resolutions protesting against the regulations, and repre- 
sentations have been made to the Home Office of the 
certain consequences that will follow their enforcement, 
and there the matter at present rests. In the meantime 
manufacturers are extending their file-cutting machinery, 





with a view of meeting the demands upon them. 


The Proposed New Docks at Hull.—Mr. Arthur Wilson 
attended the meeting of the Council of the Hull Chamber 
of Commerce on Monday, and in the course of his address 
said the corporation were doing the most suicidal thing 
they had ever done in orm the preamble of the 
Joint Dock Bill of the North-Eastern and Hull and 
Barnsley Railway Companies. It was, to his mind, the 
most outrageous thing in the history of the port. Most 
of the clauses submitted by the corporation were such 
as no body of gentlemen on a railway board could accept, 
There is apprehension that the course that has been 
taken will lead to a withdrawal of the Bill. 


Iron and Steel Trades.—The heavy branches have 
undergone little change during the week. From all 
quarters the report comes that there is plenty of 
trade, and with few exceptions departments are work- 
ing full time. At Messrs. Cammell’s works rapid 
progress is being made with the extensions in 
their armour-plate department, A very fair amount 
of business is being done in wry | of the lighter indus. 
tries. The enormous amount of. building that is goin 
on throughout the country is causing an excellent deman 
for fireplace fittings, palisading, and for ironwork. Some 
very good orders have recently been placed for sterling 
silver and best plated goods, and also for the higher 
gg of table cutlery. Ivory is growin increasingly 

ear. At sales last week ivory from Zanzibar and 
Abyssinia advanced 6/. to 97. per hundredweight and 
Egyptian ivory from 4. to 62. per hundredweight. The 

vances were largely due to buying by American repre- 
sentatives. Stag-horn is becoming scarce and prices are 
moving up. The firms who supply colliery stores and 
engineers’ fittings are very busy and have difficulty in 
complying with the demands of customers. 


Coal and Coke.—Since eastern collieries have been work- 
ing full time there has been a ready market for their 
output. The export season is opening well and a very 
large tonnage is going to the ports. On account of the 
sustained demand for furnace coke there is a little 
scarcity of common coal and prices rule high. Both 
branches of trade are described as in a satisfactory state 
at the present time. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was a large 
attendance on ’Change, but the amount of business doing 
was only small. Excitement ran high in consequence of the 
fluctuations in warrants caused by the London and Glas- 
w gamblers. Asisalways the case, when outside specu- 
ations step in, the legitimate trade suffers. Genuine 
dealers, as a rule, held aloof, and, in fact, they did not 
know how to fix pig-iron prices. It was very difficult to find 
two makers who quoted alike. At one period of the day 
sellers were very high and mighty, and put the price of 
No. 3 g.m.b. Cleveland pig at 56s. for prompt f.o.b. 
delivery. Buyers would not pay that figure, but 
some business was done at 55s. Towards the close, 
however, 54s. me the general quotation. The 
other qualities were all sorts of prices. Late in the day, 
however, they settled down, and No. 4 foundry was 
about 53s., while grey forge was something like 52s. 6d. 
Mottled and white could not be obtained. Middlesbrough 
warrants bounced about very considerably, touching at 
one part of the day 553. 104d. and finishing up by the 
close of the market quiet at 54s. 14d. cash buyers. East 
coast hematite pig was steady with prices tending 
in the right direction, Sales were recorded at 64s. 
for early delivery of Nos. 1, 2, and 3, and that price 
was generally named. Some buyers endeavoured to 
purchase at less, but, on the other hand, there were 
several sellers who put the price at 65s. Middlesbrough 
hematite warrants were neglected. Spanish ore showed 
some little improvement in price. Rubio was quo’ 
from 15s. 3d. to 15s. 6d. ex-ship Tees, and freights 
Bilbao - Middlesbrough were strong at 6s. To-day 
the market was again unsettled, but warrant prices 
did not jump about so much as yesterday. Excite. 
ment stili prevented business. Quotations for makers 
iron were very little different to those of yester- 
day. Middlesbrough warrants, after rising to 54s. 83d. 
eased away again and closed 54s. 44d. cash buyers. 


Manufactured Iron and Steel.—There is no material 
alteration in the manufactured iron and steel trades. 
Quotations are remunerative and are as high as buyers 
will pay. They are unchanged, except for steel ship- 
angles, which are, if ebay a trifle dearer than & 
week ago. In all branches a lot of work is going 0D, 
and most firms have contracts on hand which will keep 
them occupied well into the autumn. New orders are 
not so plentiful as they were a little while ago, but this 
does not cause producers to take a desponding view 
the future, for many of them believe that there will bea 
return to buying before long. 


Middlesbrough Iron and Steel Shipments.—The monthly 
return of the iron and steel shipments from Middles- 
brough during April show that the total quantity of pig 
iron exported amounted to122, 124 tons, anmcrease of about 
23,000 tons on March ; 77,067 tons went over sea, Germany 
and Holland being the largest Continental customers, owing 
to the booming state of the iron trade in Germany. . 
less than 31,242 tons went to Germany, and 19,155 tons 
Holland. In all, about 10,000 tons more pig iron bo 
exported to foreign destinations than during March. +he 
coastwise shipments of pig iron amounted to 45,057 tons, 
Scotland taking the large quantity of 35,692, or 10,000 tons 
more than in the previous month. The manutsctan i. 
iron shipment amounted to 19,055 tons, or 200 more a 
than in h, and the total shipments of steel reac 








20,905 tons, or about 7000 tons more than March. 
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India took 5326 tons of manufactured iron and steel 
in the shape of railway and bridgework, and 2500 
tons of steel were exported to Mexico and 715 tons 
of manufactured iron and steel to Siberia; 752 tons 
of manufactured iron, and 1262 tons of steel in 
the shape of plant for irrigation and railway purposes 
were sent to Egypt. The detailed shipments were: 
Pig iron: Belgium, 3098; China, 350; Denmark, 1062; 
France, 2605; Germany, 31,242; Holland, 19,155; Hong 
Kong, 160; India, 320; Italy, 10,610; Japan, 1250; Norway, 
1975; Sweden, 2859; Spain, 1975; — 2195—total, 
77,067 tons. Coastwise—Scotland, 35,092; Tyne, 3150; 
Wales, 3100; other ports, 3715—total coastwise, 45,057. 
Manufactured iron : China, 1987 ; Denmark, 954 ; Egypt, 
752; Germany, 240; Holland, 248 ; ae 2 Kong, 28; 
India, 2717; Japan, 2770; Sweden, 28; Siberia, 523; 
Singapore, 24; Russia, 63—total, 7860 tons. Coastwise— 
Scotland, 1364; Wales, 23; other ports, 9809 tons—total, 
11,195 tons. Steel: China, 12; Denmark, 1150; Egypt, 
1262; France, 150; Germany, 577 ; Holland, 340; India, 
2989; Japan, 566; Mexico, 2500; Norway, 1747; Si- 
beria, 192; Singapore, 132; Russia, 1260—total, 12,177. 
Coastwise—Scotland, 611; Wales, 90; other ports, 8027 
—total, 8728 tons. 


Coal and Coke.—Fuel is strong. The Durham miners’ 
wages have been advanced by 24 per cent. Coke is ex- 
ceedingly scarce, the supply being far below the demand. 
Those who are fortunate enough to possess any at present 
can command their own price for it. Average blast- 
furnace qualities have sold at 19s. and 20s. delivered here. 
Coke for f.o.b. shipment is quoted 25s. and more. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Last week’s shipments of steam coal at Car- 
diff amounted to 360,000 tons, as compared with 340,000 
tons in the preceding week, The demand for steam coal 
has fluctuated a good deal, and previous prices have been 
maintained with difficulty. Upon the whole, however, 
there has been a fair many, especially for early ship- 
ment; the best steam coal has quoted at 13s. to 
13s, 6d. per ton, while secondary qualities have brought 
12s, to 12s. 3d. per ton. The house coal trade has shown 
little change ; No. 3 Rhondda large has made 12s. 6d. to 
13s, per ton. As regards coke, foundry qualities have 
made 19s. per ton, and furnace ditto 16s. to 16s. 6d. per 
ton. In iron ore the best. rubio has realised 14s. 3d. to 
14s, 6d. per ton. 


The Bristol Channel.—The War Office has decided to 
provide a searchlight station near Penarth, and to mount 
a number of powerful guns on both sides of the channel 
and on an island in the middle. ‘The Lords of the 
Admiralty already have one warship in this waterway, viz., 
the old Dacksien, which is used as a drillship for the 
Royal Naval Reserve, but for purposes of defence is of 
little or no account. The torpedo-gunboat Antelope has 
now been commissioned for service in the Bristol Channel. 
She will have a crew numbering 74 officers and men. She 
carries two 4.7-in. quick-firing guns, besides five smaller 
guns, and she is fitted with three tubes from which to dis- 
charge torpedoes. 


The ‘‘Drake.”—The Drake, just commenced at Pem- 
broke, will be one of four extremely powerful cruisers. 
Her dimensions will be: Length between perpendiculars, 
500 ft.; extreme breadth, 71 ft.; draught, fore and aft, 
26 ft.; displacement, 14,100 tons; horse-power, 30,000 ; 
speed, 23 knots per hour with natural draught. 


Newport Dry Dock ig ag age report of the 
directors of the Newport Dock, Wood and Iron 
Ship Building and Repairing Company, Limited, for the 
six months ending March 31, 1899, states that a balance 
of 890/. is shown to the credit of the profit and loss 
account, and out of this the directors recommend a divi- 
dend for the half-year at the rate of 44 per cent. per 
annum, free of income-tax, leaving a balance of 3267. to 
be carried forward. 


Bute Engineering Company.—The report of the direc- 
-tors of the Bute Shipbuilding; Engineering, and Dry 
Dock Company, Limited, for the year ending March 31, 
1899, states that the balance to the credit of profit and 
loss account for the year, after allowirg for depreciation, 
&c., amounts to 11,4447. An interim dividend at the 
rate of 10 per cent. per annum was paid in September, 
after providing for which there remains (including 39,325/, 
broug t forward from last account) a balance of 42,0197. 
available for dividend. The directors recommend the 
payment of a further dividend at the rate of 10 per cent. 
t annum (free of income-tax), which will absorb 8750/., 
eaving 33,2697. to be carried forward to the next account. 
The directors have elected the general manager of the 
company, Mr. Farrant Good, to a seat on the board as 
managing director. 


Dowlais.—The Dowlais Works have a large contract in 
hand for rails and sleepers for the Uganda Railway. A 
heavy consignment of fishplates has ake been made from 

same works to South Australia. An order for 15,000 
ahd coal has been placed by the Lords of the Ad- 


pZailways in the West.—Negotiations are pending for 
Ne Construction of a railway from Taunton through 
ge Curry and Street to Glastonbury. It is understood 

_ the principal landowners of the districts through 
Which the line will pass will support the project. 


an Swansea Valley.—The collieries of this district have 
uown less activity of late. There has also been a diminu- 


tion in the output of steel ; it is expected, however, that 
@ diminution will not continue, asi 
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Tue Royal Agricultural Society announce that at the 
York meeting in 1900, prizes of 407. and of 20/. will be 
awarded for steam diggers. 


A Parliamentary Committee has reported in favour of 
the Swedish Government’s proposal to apply 3,500,000 kr. 
to new war material, and 5,000,000 kr. for bringing the 
a warships, Svea, Gita, and Thule, to an up-to-date 
condition. 


The programme for the Automobile Club Show, at the 
Old Deer Park, Richmond, to be held on Saturday, 
June 17, to Saturday, June 24, has now been issued. 
Prizes, consisting of gold, silver, and bronze medals are 
offered for six different classes of vehicles, ranging from 
motor bicycles and tricycles up to heavy goods vehicles. 
A special prize of 21 = is also offered by Major 
Barclay for an efficient device which shall extinguish the 
tube-heating burners of an oil motor vehicle in case of an 
upset. 

In a note recently published in the Chemical News, 
Mr. Sergius Kern, of St. Petersburg, states that in mak- 
pas Bao steel castings for the junction boxes of water- 
tube boilers, at the Baltic Works, great advantage has 
been found to result on adding 2 per cent. of nickel tu 
the steel. Castings of this material showed a tensile 
strength ranging from 32 to 34 tons per square inch, 
combined with an elongation on fracture of 20 per cent. 
in a length of 2in. Bending tests of the steel also gave 
very favourable results which were much superior to those 
obtained with castings of ordinary mild carbon steel. 


The Darwen Corporation having recently purchased 
their tramways, are now about to convert them from 
steam to electric traction, and as a preliminary formed 
their Tramways Committee on Monday last. r. Alder- 
man Lightbown, B.A., J.P., C.A., was elected chairman, 
and Mr. Councillor J. W. Gillibrand, J.P., vice-chair- 
man. The Committee instructed the borough engineer, 
Mr. Smith-Saville, and the borough electrical engineer, 
Mr. Stanley Clegg, who are now carrying out an elec- 
tricity supply scheme for the borough, to proceed with 
the details of work necessary for the conversion, with a 
view to letting the contracts at the earliest possible date. 


The New Canada Graving Dock was opened at Liver- 
pool on Tuesday last. This dock is 925 ft. long and is 
94 ft. wide at the entrance. The depth is 13 ft. 3 in. 
below the old dock sill, and when full the dock contains 
about 3} million cubic feet of water. Very powerful 
— machinery was therefore needed, and has been 
supplied by Messrs. J. and H. Gwynne, of the Hammer- 
smith Iron Works, London, W. The combined power of 
the three sets of centrifugal pumping engines supplied is 
about 2200 indicated horse- power, and on trial they proved 
capable of emptying the dock in 1 hour 40 minutes, 
p> an the pressure during the latter half of this period 
was allowed to drop to 75 lb. per square inch, in place 
of the 100 lb. per square inch for which the plant was 
designed. 


Messrs. Elliot Brothers have recently introduced an 
addition to their recording instruments, so that when the 
instruments are desired to record for a considerable 
period without attention, a device can be provided for 
winding up the record strip after it has passed through 
the clock. This device consists of a small roJler driven by 
gearing from the clock itself, and upon whieh the paper 
is coiled up. The paper can be tun off this roller at any 
time, and be torn off if sufficient record is taken. As far 
as the paper is concerned, the instruments fitted with 
this arrangement can be left for a month: All that is 
necessary for these instruments is to wind the clock up 
for eight days, and see that the pen is = with ink. 
For tests in electric light consumers’ houses, where the 
portable instrument has to be left for a good many days, 
to see exactly what has happened, this scheme possesses 
material advantages. 


A remarkable piece of work has recently been carried 
out by Mr. Sam Deards, of the Victoria Works, Harlow, 
in glazing, on his patented system, two large shipbuilding 
sheds at the works of Messrs. Swan and Hunter, Walls- 
end-on-Tyne. These sheds are each over 500 ft. long, 
75 ft. wide, and are 80 ft. high at the eaves, so that 
vessels of the largest class can be built under cover. 
Both roof and w: of the sheds are glazed, the glass 
being } in. thick, and _used in strips 1 ft. wide, of which 
some 25 miles in all have been required to complete 
the job. The glass is supported on steel T-bars of a 
special pattern, to which it is secured by cover stri 
which are easily slipped into position, and which hold 
the glass very securely, without straining it in any way. 
The mechanical details of the system are such that 
any pane can be removed and replaced from the outside 
of the building. , 


In a recent communication to the Royal Society, Lord 
Rayleigh describes an ingenious plan of making small, 
light, and perfectly flat mirrors devised by Mr. A. Mallock. 
e mirror consists of a film of celluloid stretched over a 
light metal ring and silvered. The film is formed ed 
ding a few drops of a solution of pyroxyline in amyl- 
acetate to a basin of water. The pyroxyline separates 
out as a film on the surface of the water spreading over 
the edges of the metal ring which forms its permanent 
support., The oto of this latter having been originally 
ground to a true plane, and the film contracting in drying, 
a surface is obtained which compares favourably as to 
accuracy with optically worked glass; at least for sizes 
up to 2} in. in diameter. The Bing difficulty ex- 
perienced in making mirrors in this fashion lies in the 
silvering of the film, absolute cleanliness, in both film 





and silvering bath being essential to success. The ex- 


treme lightness of these mirrcr?, a 2-in. mirror not 
exceeding 10 grains in weight, should be an advantage for 
many purposes. 

A very novel type of bevel-gear cutter is now being in- 
troduced. by the Browne and Sharpe Manufacturing Com. 
pany, and is described in a recent issue of the American 
Machinist. The cutter consists of a crown wheel, havin 
teeth with straight flanks. This crown wheel couapaatie 
in some fashion with the straight toothed rack, which 
may be used to generate ordinary involute spur gearing. 
The teeth of this crown-wheel cutter are, however, con- 
structed with file surfaces on their flanks, and on runnin 
it in gear with the roughed-out blank to be finished, 
these file surfaces reduce the blank to its proper final 
form. In practice three of these crown wheel generators 
are used in turn. The first takes a roughing cut, the 
second a finishing cut, and the third, waa has teeth 
with smooth faces, planishes the work. The system de- 
scribed is certainly ingenious, but until particulars as to 
the time needed to finish a wheel, and as to the cost of 
maintaining cutters is available, it will be impossible to 
seopes, fairly with other methods of attaining the 
same end. 


We have already briefly described (ENGINEERING, 
July 1, 1898), Dr. Hans Goldschmidt’s method of using 
aluminium as areducing agent insmelting the oresof refrac- 
tory metals, but some further details of his method of work- 
ing may be of interest. The B am it will be remembered, 
consists in mixing powdered aluminium in proper pro- 
—— with the oxide to be reduced. hema bell, made 

y mixing powdered aluminium with some easily reduced 
oxide or peroxide, is incorporated with the mass. A strip 
of magnesium wire is embedded in this ball and serves as 
a fuse. On lighting the magnesium, the latter ignites the 
ball, and this in turn the main mass of material. A 
temperature of about 3000 deg. Cent. is thus attainable 
by oe ped the oxide in excess, the metal sought is 
obtained in the pure state free from admixture of 
aluminium. Metallic chromium is easily obtained in this 
way, age weighing as much as 4 cwt. having been 
obtained. The oxides used in the igniting ball may be 
those of lead or copper, and permanganate of potash 
also works well. The temperature reached can be con- 
trolled by incorporating some inert material, such as 
sand, with the reacting mixture. An iron bolt 7 Ib. in 
weight has been raised to a welding heat in a few seconds 
by urying it ina mixture of iron oxide and powdered 
aluminium placed in a hole excavated in a box of sand. 
On firing the mass in the manner already explained, the 
reaction proceeds very rapidly, the iron being turned out 
in a few moments a for forging. In other experi- 
pe a bars were fused together, and steel tubes 
welded, 








THE Position or Metats.—The monthly statistics 
of tin and copper will continue to possess particular 
interest so long as the trade and speculative position 
remains abnormal and sensitive, and we make no apology, 
therefore, for drawing attention to them again. The 
— for April scarcely show that expansion without 
which no very appreciable measure of relief can ob- 
tained. The broad situation stands where it did when we 
first stated it—that is to say, the high prices have un- 
questionably imparted a great stimulus to production, 
but the full outcome bas not yet, as it scarcely could, 
become manifest, while speculators have nullified 
such advantage as was immediately possible by tak- 
ing or keeping stocks off the market in order” that 
prices might held up. This is especially noticeable 
in copper. The visible supply on the 30th ult. was 
26,529 tons. As compared with the middle of April, 
this shows practically no change ; but, as compared with 
the end of March, we have a decrease of 1900 tons. The 
fresh supplies reached 16,105 tons, being 5120 tons less 
than in April, while the deliveries were 18,073 tons, or 
1000 tons more. The decrease in supplies is attributable 
to two sources, the other showing to better purpose than 
in the preceding month. These two are America and 
miscellaneous countries. Imports from the States tell of 
a decrease of 2260 tons and from the other quarter a 
decrease of 3110 tons. This last is unavoidable, all the 
loose ~——. being now, as we have already stated, 
about raked in. American consumption is no doubt large, 
but production, too, is phenominally brisk there, but 
it seems a not unfair inference from this, coupled 
with the very natural curtailment of purchases in 
America as elsewhere, that metal is being held back. 
The increase in deliveries, again, must be due entirely 
to the lifting of English stocks by American or other 
speculators. It is inexplicable on any other ground. 

he market in tin is on a smaller scale than in copper ; 
hence the lesser d of attention that has been 
accorded to it. Butthe position of tin is still a 
interesting, if not exactly pleasing to the user. he 
visible supply of stocks included in the statistics is now 
19,870 tons against 20,889 tons a month ago. Fresh 
noone in April amounted to 4339 tons, while the 
deliveries were 5358 tons, Continental takings have 
gone up in the month by 50 per cent., while London 
takings have gone down 10 per cent., and American 
takings have m stationary. Stocks in and afloat 
to America show a decrease; London and the Con- 
tinent report an increase. It looks as though the 
Continent, and especially Holland, were grabbing at 
supplies in order to keep the speculative ball a-rolling. 
The whole position is an extremely ticklish one; but 
receipts from all sources, except Banca, show an improve- 
ment, and that, from the consumer’s point of view, is a 
= point. Without postulating too emphatically, it 
looks as if high prices will before long hinge absolutel 
upon the cleverness with which stocks are manipulated, 





rather than upon the real statistical position, 
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WIRELESS TELEGRAPHY. 


Mr. Marconr’s brilliant success in telegraphing 
across the English Channel without wires was, of 
course, taken advantage of by operators on the 
Stock Exchange to depress prices, and to endea- 
vour to create a panic among holders of submarine 
cable shares. Fortunately the plan fell fiat, for 
although there was a sharp depression, it soon 
passed away. Most of us can remember the panic 
which occurred among shareholders in gas under- 
takings when, soon after the electric light was 
introduced, it was announced that Edison had in- 
vented a lamp suitable for indoor illumination. 
Holders threw their scrip on to the market, and 
prices fell enormously. Of course there was no 
loss to the community ; merely a transference of 
capital between individuals. Those who were 
capable of forming a correct judgment, and had 
the courage of their opinions, reaped arich harvest. 
One prominent electric engineer, whose name is to 
be found in every text-book, bought heavily, 
and soon after he disposed of his business, 
to enjoy in ease and affluence the evening of 
his days. Nevertheless the panic was a public 
calamity, for it impoverished many who had in- 
invested hardly-earned savings with care and pru- 
dence. The same class of people now hold the 
bulk of the shares in the cable companies, and it 
would be pitiable if they were to allow themselves 
to be frightened into financial suicide. 

We are always being told that events march 
with unheard of rapidity in these days, but it is 
well to remember that such statements are relative. 
If we compare our experience with that of our fore- 
fathers we certainly find an enormous quickening, 
but if, on the other hand, we measure the rate of 
change by the forty years, or so, of adult active 
life which measures the career of most men, the 


E 
9 | Tate seems slow. It was in 1878—more than twenty 


years ago — that the world was startled by the 
brilliant Jablochkoff lighting of the Avenue de 


9/l’Opera, in Paris, and jumped to the conclusion 


that a new era of illumination had arrived. Yet, 
to-day, what an insignificant part does electricity 
play in the lighting of this country! At the end of 
1898 the capital employed in electric lighting was 
about 14 millions sterling, while the capital em- 
ployed in gas manufacture and distribution was 
76 millions, and 14} millions were spent annually 
upon making gas. It isnot that electricity had ren- 
dered 14,000,000/. worth of gas works idle, but that 
it has succeeded in obtaining a small share of the 
twenty years’ growth of demand. It was in 1876, 
if we remember rightly, that the first telephone 
was brought to this country, and a yearor two 
later the microphone transmitter was invented, 
the two being then practically perfect. The Govern- 


1} ment, as owners of the telegraph system, took 


fright, and endeavoured to safeguard themselves 
by laying a tax of 10 per cent. on the receipts of 





the telephone ona. Yet during the twenty 
years the telegraph business has increased by 
bounds, while the telephone service is still a lon 
way from even reasonable efficiency. The ol 
adage, ‘‘ Life is short and Art is long,” still holds 
good, and is likely to do so. 

Mr. Marconi is to be congratulated on the 
dramatic manner in which he has brought his 
system before the public. He did not display 
the inventor’s usual impatience; but for two 
years he worked at his apparatus, finding out and 
remedying its weak points, and it was not until 
this task was complete that he challenged general 
criticism. First, he read a paper before the 
Institution of Electrical Engineers, and aroused 
so much interest that no hall which the Council 
could obtain would accommodate the audience. 
Next he erected his apparatus on the South Fore- 
land, and showed in a day that the problem of 
communicating with lightships had been completely 
solved. Immediately after he was in France send- 
ing his signals across the Channel. The daily 
papers reported the proceedings, and their writers, 
giving the rein to their imaginations, saw messages 
flying through the ether over all the oceans of the 
world. Next came the fall in shares, which threat- 
ened for a moment to develop into a disastrous 
panic. Fortunately sounder counsels prevailed, 
and holders remembered that an industry which 
employs 30 millions of capital is not to be over- 
turned in a day. 

We take it that the possibility of wireless, or, to 
use the preferable term, etheric telegraphy, has been 
absolutely demonstrated for distances such as divide 
us from the Continent. As Mr. Marconi explained 
in the paper which we printed on pages 321 
and 360 ante, the range of action varies as the 
square of the height of the vertical conductor which 
he employs. Now, given plenty of space for guys, 
it is easy, and comparatively cheap, to raise steel 
masts to the height of 300 ft. or 400 ft. without the 
use of scaffolding. Such a height would give a 
range of six to nine times that of the present con- 
ductors, and serve to signal over distances of 200 
miles or more, if no new phenomenon displayed 
itself, as the distance was increased. All this may 
be freely conceded, but there is a very long stride 
from these facts to the displacement of the sub- 
marine cable on a large scale, and although it is 
never wise to be too unbelieving, yet we may 
feel assured it will, underthe most favourable circum- 
stances, be many years before Signor Marconi can 
undertake commercial work on a considerable scale. 
Even on a small scale the task still lies before him 
of rendering his receiver insensitive to the emana- 
tions of all transmitters except the — one 
with which itis in correspondence. spite of the 
rumours in the daily Press, we believe that this has 
still to be done. The two possible methods are by 
reflectors and by syntonising. The former does 
not offer much hope. The reflector which will send 
a beam of rays so accurately that they will still be 
a beam after travelling 1000 miles in a path which 
will conform to the convexity of the earth, has 
yet to be invented. Even if we suppose that 
the rays are only condensed in one direction 
and form a wall, as it were, stretching between 
the two instruments, it is yet impossible to believe 
that they could be deestek so accurately as to be 
confined to a narrow width. The syntonising of 
corresponding instruments offers more hope of 
success, but it isa remote one. We know so little 
of these long ether waves that it is impossible to 
predicate their action without much more experi- 
ment. The laws of light cannot be applied tothem 
without great modification. It was found by the 
Post Office that the ground played a part in the 
transmission, and that it was possible to send 
further over the sea than over the land. When 
we remember how attractive the harmonic system 
of telegraphy once appeared, and how easy it was 
to demonstrate in the laboratory, and yet how 
little came of it, we may rest assured that the pro- 
blem of syntonised etheric telegraphy is a long way 
from solution. 

An essential feature of commercial telegraphy is 
secrecy. Messages which can be read by any one 
lose much of their value to the recipient, and with 
etheric telegraphy there can be no guarantee that 
outsiders will not share the information. In the 
present state of public opinion it would be exceed- 
ingly difficult to get it made a penal offence to tap 
the ether, and even if it were, the chance that the 
thing might be done would weigh heavily on the 
senders of confidential news. Of course, poles 
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500 ft. high could not be put up without detection, 
but a small captive balloon, 50 miles distant from 
the legitimate receiver, would do equally as well 
for occasional use. Whatever system of syntonis- 
ing were adopted, the receiver could not stop the 
beam, neither could it be safely placed at the 
extreme edge of its influence. Rays which had 
crossed the Atlantic must, of necessity, stream 
far inland, and it would be strange if Yankee 
ingenuity could not often arrive at their meaning. 
We welcome the etheric system of telegraphy 
as one of the most brilliant discoveries of science. 
It is one of the epoch-marking events which 
stand like finger-posts at the parting of the new 
ways from the old. We have to go back to the 
introduction of. the telephone, nearly a quarter 
of a century ago, to find anything which can 
be classed with it. The limitations which man, 
from his physical constitution, shares with the 
beasts, are gradually disappearing. The first great 
advance was the invention of gunpowder, which 
enabled human beings to strike a blow with a force 
far beyond the strength and the reach of their 
arms. Next came the steam engine which lent 
them unheard-of strength, and when applied to the 
railway, undreamt-of speed and endurance. Next 
came the telegraph by which we can send signals 
along a wire all round the globe in a few 
seconds, and it was followed by the telephone which 
enables a man to carry on a converation with 
his fellow who is a thousand miles distant 
from him. The latest achievement—etheric tele- 
graphy—emancipates our speech from the fetters of 
wire by which it has hitherto been bound, and 
enables us to project our signals, like our thoughts, 
across the vault of lieaven. With it our powers 
have received a sudden expansion, and a new conti- 
nent has been added to our intellectual world. It 
is, however, a continent which needs to be dili- 
gently explored and patiently surveyed, and it 
will probably be many years before its mysteries 
become the commonplaces of commercial life. In 
the meantime the submarine cable, which forty- 
eight years ago was the object of the same popular 
attention as is now exhibited towards the Marconi 
system, will continue to serve many of our needs. 
It is seldom, if ever, that a new invention entirely 
takes the place of an old one. The expansion of 
“ge and of requirements provides a field for 
oth. There are more horses in the country now 
than there were when Stephenson built the 
** Rocket ;” the Post Office carries more letters 
than it did when the telephone was introduced, 
and business men travel as much as formerly in 
order to speak face to face with their customers. 
If the Marconi system can supply the demands of 
the future, leaving the present volume of business 
to the cable companies, it will do wonderfully well; 
indeed, it is only persons of enthusiastic tempera- 
ment who would stake their money on its obtaining 
such a large measure of success. 





ILLICIT COMMISSIONS. 

In the course of his recent remarkable address 
to the Upper House, when introducing a Bill for 
the suppression of secret commissions and other 
nefarious practices, the Lord Chief Justice cited 
instances of underhand dealing in nearly every 
department of professional and commercial life. 
His speech, as reported in the Times, is of such 
great interest and will have been so widely read 
that it is unnecessary to refer to it at any length. 
Before dealing with one or two of its important 
features, however, a short exposition of the 
doctrines of the common law upon the question of 
secret commissions may be found useful. It has 
always been a fundamental idea both at common 
law and in equity that between principal and agent 
there must be perfectly fair dealing. In appointing 
an agent to transact a negotiation it is essential 
that a man should be able to place unbounded 
confidence in his representative, who acts not on 
his own behalf, but for and in the shoes of some 
one who pays him at an agreed figure. Anything 
in the nature of fraudulent concealment or secret 
commission places a limit upon the confidence 
which a principal, in justice to himself, should be 
able to place in his agent. Moreover, in becoming 

rty tosuch a concealment the subordinate renders 
1imself liable to an action at law. For the present 


purpose it is only necessary to refer to the case of 
Morrison v. Thompson (L.R. 9 Q.B. 481) which 
was tried in the Queen’s Bench Division so Jong ago 
as 1874, ‘ 





In that case an action was brought by the pur- 
chaser of a steamship called the Atrato to recover 
from the defendant Thompson, who had been 
employed by the plaintiff as broker to purchase the 
ship as cheaply as possible, the sum of 2251. 
which he had received by way of commission on 
the sale. It came to light at the trial that Mr. 
Morrison had authorised his agent to negotiate for 
the purchase of the ship on the basis of an offer of 
90001., but the ship was eventually purchased for 
92501. 

Some time prior to the sale an arrangement had 
been made between the vendor and a broker named 
Scott, through whom the ship was sold, that if 
Scott could sell the ship for more than 85001. he 
might retain for himself whatever could be obtained 
in excess of that amount. The defendant was aware 
of this arrangement at the time when he was nego- 
tiating with Scott for the purchase of the vessel, 
but it was unknown to the plaintiff; and before 
the sale it was arranged between Scott and the 
defendant without the knowledge or sanction 
of the plaintiff, that the defendant should receive 
from Scott a portion of such excess of purchase 
money. ‘The vessel having been sold for more than 
the 85001., the sum of 2251., part of the excess, 
was paid to the defendant without the plaintiff's 
knowledge or consent. A more flagrant case of 
double commission can hardly be conceived. In 
the course of his judgment, Cockburn, C.J., said : 
‘¢TIn our judgment the result of these authorities is 
that whilst an agent is bound to account to his 
principal or employer for all profits made by him in 
the course of his employment or service, and is 
compelled to account in equity, there is at the same 
time a duty which we consider a legal duty clearly 
incumbent upon him, whenever any profits so made 
have reached his hands, and there is no account in 
regard to them remaining to have taken and ad- 
justed between him and his employer, to pay over 
the amount as money absolutely belonging to his 
employer.” Judgment was given for the plaintiff 
for the full amount. This is but an instance of a 
number of similar cases. 

In Mr. Story’s famous work on ‘‘ Agency,” we 
find the following passage : ‘‘It may be laid down 
as a general principle that in all cases where a 
person is either actually or constructively an agent 
for other persons, all profits and advantages made 
by him in the business beyond his ordinary compen- 
sation are to be for the benefit of his employers.” 
And in Gillett v. Pepercorne, Langdale (M. R.) 
said, ‘‘ Where a man employs another as his agent, 
it is on the faith that such agent will act in the 
matter purely and disinterestedly for the benefit of 
his employer, and assuredly not with the notion 
that the person whose assistance is required as 
agent has himself in the very transaction an in- 
terest directly opposed to that of his principal.” 

So much for the attitude of the common law. 
Transactions which have hitherto been set aside 
as void for want of good faith are in future to be 
stamped as criminal. By the third clause of the 
proposed Act : 

‘* Every valuable consideration given or offered to 
any agent by any person having business relations 
with the principal of such agent, shall be deemed 
to have been corruptly given or offered unless it be 
proved (a) that the principal had given his consent 
thereto, or (b) that the valuable consideration was 
not calculated or intended, and had no tendency to 
corrupt the agent by inducing him to do or to leave 
undone something contrary to his duty, or by 
creating any other undue influence on the mind of 
the agent.” It will be seen that this clause is care- 
fully framed so as to exclude from the operation of 
the Act the thousand cases in which perfectly harm- 
less commissions are paid in everyday life. 

One of the most important conclusions at which 
the select committee of the Chamber of Commerce 
have arrived is that in which they state that in many 
cases bribes often given unwillingly in the first in- 
stance, gradually become a necessity to those who 
have every wish to deal fairly by their employers. 
Tempted at the outset of his commercial career to 
secure an order by this means, the unfortunate 
traveller finds that unless he continues to secure 
customers in this way the pages of his order book 
remain blank. Such men, to use the Lord Chief 
Justice’s words, ‘‘ hate the practice and want to get 
rid of it, but feel bound hand and foot.” 

It should be observed that the principle of the 
proposed measure is not new. The Act of 1885, 





passed at the instance of Lord Randolph Churchill, 
made bribes to employés or officials of public bodies a 


criminal offence to be dealt with by severe punish- 
ment, and that Act has effected the purposes for which 
it was passed. If we are at liberty to judge from the 
paucity of convictions for offences of this kind, it 
would appear that the Corrupt Practices Act hag 
almost eradicated the evil which it was intended to 
expunge. It is sometimes urged that the difficulty 
of obtaining evidence will render the proposed Act 
a mere dead letter. To surmount this objection 
there is to be a provision which will require a 
witness to answer incriminating questions, subject 
to an indemnity from the Judge who tries the case, 
Guarded as it will be by the condition that no 
action shall be taken except through the Attorney. 
General, we have no doubt that the new Act, even 
though it does not stamp out, will do much towards 
the extermination of the canker which infests both 
root and branch of our commercial system. Render 
a particular course of dealing criminal, and you at 
once place it outside the pale within which honest 
and straightforward commercial men must ever 
exercise their calling. If the Act is successfully 
carried through both Houses before the close of 
the present session, one more useful statute will 
have been placed upon the book. 





AMERICAN COPPER-MINING. 

THE much-heralded copper combine proves an 
incorporation of a more modest character than we 
were last week led to anticipate. Instead of 
400,000,000 dols. the capital is 75,000,000 dols., 
and instead of quite a number of large producers, 
we find only two—the Anaconda and the Parrott, 
both Montana properties. Other mines are named 
and more are indicated ; but, with the two excep. 
tions, those of which we are specifically told are 
not of the first rank, and it is not unreasonable to 
infer that those comprehended under the phrase 
‘*and others” are second or third-rate concerns, 
otherwise they would not have been hidden away 
in this manner. It remains, therefore, that the 
project as it stands is, as to magnitude, no more 
important than half a score of other trusts floated 
on top of the mania for combination which has of late 
months afflicted the United States. Besides, itshould 
be observed that the company has only acquired 
large interests in the concerns named. Eventually, 
we are told, the company is to be enlarged by the 
absorption of other properties, and the capitalisation 
will then be increased to the 400,000,000 dols. con- 
templated. Concerning this, however, it is only fair 
to assume, that the further development will depend 
upon the degree of success attained in the acquisi- 
tion of the other mines, and we take the liberty of 
doubting if the company will ever absorb sufficient 
number of interests to justify the stupendous capi- 
talisation of 80,000,000/. sterling. The future, how- 
ever, is on the knees of the gods, and we may be 
content meantime with what we have already got 
and with endeavouring to appraise its real signifi- 
cance. The combine consists of the two leading 
mines of Butte, and some smaller mines in the same 
neighbourhood, as well as some in Arizona, and 
one or two insignificant properties in the Lake 
Superior region. The Anaconda produced 47,863 
tons of copper last year. Estimating the output of 
all the rest at the somewhat generous figure of 
44,000 tons, we have an aggregate of about 
92,000 tons out of a total for the country of 
234,271 tons. This is equivalent, roughly, to 
40 per cent. of the whole, and is probably 
over-estimated. It will be apparent that while 
by no means overwhelmingly strong, the com- 
bination is powerful enough to exercise an Im- 
fluence upon supplies, and consequently upon 
prices of copper. ill it take full advantage of its 
position—it being remembered that these men 
control the better part of the existing stocks of 
the metal—and squeeze the consumer further? 
Or will it adopt the more reasonable course of 
letting prices down gently so that consumption 
may be acc t up again to the average! There 
has been a pause in the manipulation of values 
since the incorporation, and it is coming to 
thought, by those who profess to know, that - 
combine may, after all, carry out the policy wit 
which it professedly set out-—that is to say, that 
it will use its undoubted power to keep prices at 
such a fair level as will insure a steady profit to 
producers, and at the same time not discourage 
consumers. The members of the trust will, on 
this assumption, reap the additional profit that 
comes from economies of working and manage 








ment. This policy will strike the reader 4 
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more sensible than the pursuance of the present 
advantage to the bitter end. For clearly it cannot 
be to the benefit of the American companies, either 
in part or as a whole, to maintain prices at what is 
a prohibitively high figure, and thereby to induce 
a mining activity that can in the end have only 
the one effect of smashing them. It is impossible 
that any combination of America can hope for all 
time to control copper production throughout the 
world, or even, as we believe, in the United States 


ne. 
att is worth while, in this connection, considering 
the various sources of the American copper supply, 
which represented last year, as we have explained 
in a previous article, more than 50 per cent. of the 
world’s output. The bulk of the American supply, 
then, comes from three well-defined districts—Lake 
Superior, Montana, and Arizona. In 1898 the 
first of these turned out 70,462 tons, the second 
97,400 tons, and the third 48,359 tons, leaving 
18,050 tons for all the other States. Copper ore 
is found in what are known as the Atlantic 
coast- beds, but, though much money has heen 
expended from time to time in the development of 
ground that looked promising, the results have not 
been altogether encouraging. A high price for the 
metal would, no doubt, make a difference in the 
results—an opinion with which American mining 
men and financiers apparently agree, for they have 
of late turned their attention to further exploita- 
tion of these beds. It remains, however, that for 
present purposes only the three localities named 
count for much. The Lake Superior deposits have 
attracted universal interest, from their unique 
character and great commercial importance. The 
grade of ore which they yield is very low, and 
ranges from three-fourths of 1 per cent. to about 
13 per cent., the only conspicuous exception being 
the Calumet and Hecla, which, from its richest 
ground, obtains 44 per cent., and from average 
ground 3} per cent. The copper occurs in the 
native or metallic state, and the greater profitable- 
ness of the mines, as a whole, notwithstanding the 
low yield, when compared with many of the 
sulphuret mines of Montana, is explained by the 
inexpensive mechanical concentration that is sufti- 
cient for working, instead of the costly series of 
calcinations and fusions necessary in the treatment 
of sulphide ores. A single crushing and washing 
removes the gangue rock almost completely, leaving 
the metal in such a condition that a single refining 
process fits it for use, and yields, in the absence of 
sulphur, arsenic, or other impurities, a copper of 
the best quality, which commands the highest 
price in the market,* the present value in America 
running to over 18 cents a pound. The ‘‘mass” 
mines, which formerly supplied the whole of this 
region’s contribution to the American supply of 
copper, have for the most part become played out, 
and have given place to amygdaloid and conglome- 
rate bed mining, the chief difference between the 
two, from a practical point of view, being that the 
former beds are generally softer, and can for that 
reason be the more cheaply worked ; while the latter 
are appreciably harder, and therefore require a richer 
ore to pay. The principal conglomerate mines are 
the Calumet and Hecla, one of the most profit- 
able properties ever worked; the Allouez, Osceola, 
Tamarack, and Tamarack Junior, though it has to 
be added that the Osceola has for several years 
been paying attention to an amygdaloid bed that 
crosses its territory. The Calumet and Hecla, 
which prefers to remain outside the Standard Oil 
combination, had the good fortune to include within 
its original boundary lines the largest and most 
important portion of the only really profitable 
conglomerate bed known in the Lake district. It 
sunk its first shaft almost in the very centre of the 
ore-chute, and its proprietors have not failed of 
their reward. Something like twenty shafts have 
now been sunk along the outerop of the vein, and 
adepth of about 4000 ft. has been reached on an 
incline of 37} deg. The Tamarack works the same 
vein, which will seem curious until we explain. 
€ mining code of the United States permits each 
owner to follow his vein in depth indefinitely, pur- 
Suing all its dips and angles regardless of surface 
ownership. But the Michigan code says that 
mining lands shall be bounded as are any other 
ds, and the Federal law becomes inoperative. 
ut seventeen years ago the Tamarack sank 
4 vertical shaft, and three years later struck the 
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Calumet vein at the depth of 2270 ft. Ever since 
it has produced large quantities of ore annually, 
and paid handsome dividends to its shareholders. 
It is only a comparatively small tract of the en- 
croaching company, however, that has thrust itself 
upon the Calumet and Hecla, which last year ob- 
tained 40,400 tons of copper. The more notable of 
the ‘‘ashbed” mines are the Quincy, Atlantic, 
Kearsarge, Wolverine, Pewabic, and Franklin. 
The Quincy carries nearly 50 per cent. of its copper 
in coarse fragments, which, however, have no re- 
semblance to the ‘‘mass” mines referred to above. 
Its average yield of copper does not exceed 2 per 
cent., and last year its output was 19,354,000 lb. 
of metal. The Atlantic is the best example which 
America has to show of a mine making a good 
profit out of absolutely poor material, its yield per 
ton of rock treated last year being no more than 
11.80 Ib., or 0.59 per cent. Even on this basis it 
was enabled to distribute 780,000 dols. in the way 
of dividends on a capital of 980,000 dols. 

The Montana deposits belong to the mountain 
system of mines occurring in the Rockies and 
Sierra Nevadas north of the great carbonate dis- 
tricts of Arizona and New Mexico. The most 
northerly deposits are the most important of all. 
They are found in the vicinity of Butte City, 
Montana, and yield sulphuret ores containing some 
silver. Mr. Kirchhoff is authority for the state- 
ment that the veins are enclosed within a rectangle 
23 miles long and 1 mile wide. ‘‘ At its eastern 
end,” he says, ‘‘the mines are argentiferous, copper 
predominating in the west.” A good many of the 
veins which course through the granite hill are 
large, and on occasion their thickness rises to 100 ft., 
although 7 ft. or 8 ft. is nearer the average. The 
great bulk of the ore is not rich, running from 4 to 
5 per cent. of copper, but occasional strikes are 
found which give as much as from 25 to 35 per 
cent. Two of the principal mines—or rather 
groups of mines—acquired by the combine, are also 
the principal producers in this district. They 
are, as we have seen, the Anaconda and the Parrott. 
A very striking feature of the Butte veins is that 
they carry little copper for an average space of 
250 ft. from the surface down to the water level, 
when the rich minerals appear suddenly. The 
only other part of the mountain system that is 
of commercial importance for copper lies in Gilpin 
County, Colorado, where the copper content of 
the ore rarely exceeds 5 per cent. of first-class ore. 
A locality which has made some progress in the 
last few years, and to which the company pro- 
motors have of late paid respectful attention, is the 
new San Juan region, where an average of 34 per 
cent. of copper has been derived from ordinary 
grade ore. The Arizona mines depend, in the main, 
upon oxidised ores, and their yield of 48,359 tons 
for 1898 compares with 14,062 tons ten years 
ago. The development of this State has been re- 
tarded in the past by the unfavourable character 
of much of the country, the scarcity of fuel and 
water, the expense of transportation, the distance 
from central authority, and the uncertain character 
of the deposits themselves. With the spread of 
railroads, however, some of these drawbacks have 
been obviated, though others remain. Some of 
the deposits furnish a certain amount of the very 
richest ore in the shape of streaks, bunches, and 
even considerable aggregations of red oxide and 
the two carbonates of copper, but the average 
percentage does not run to anything like the figure 
afforded by such promises. A constant yield of 
10 per cent. is regarded as very good, and the divi- 
dends paid, notwithstanding the expense of fuel 
and distant transportation, are made possible by 
the exceedingly simple nature of the process em- 
ployed and the favourable composition of the ac- 
companying gangue rock. Arizona possesses three 
groups of mines turning out copper in quantities— 
Clifton, Bisbee, and Globe. There are numerous 
mines at work in each of the three, Lut the process 
of consolidation of interests has been in force for a 
number of years, and the various properties are in 
the hands of veryfew corporations. Those of Bisbee, 
for example, are mostly controlled by the Copper 
Queen Company, which has absorbed by purchase 
most of the paeiiemen claims of any promise, 
though it has not succeeded in finding anything at 
all comparable with its own original deposit, which 
is still very productive, and which yields ores con- 
sisting of oxidised copper compounds, with a gangue 
of ferric oxide and some alumina and silica, that 
rank among the most favourable for purity 





that the world has to show. <A fair amount of 





copper is produced every year in the United States 
from districts that cannot be brought consistently 
under any of the main divisions, this miscellaneous 
total amounting to about 18,000 tons per annum, 
with prospects of a considerable increase under the 
stimulus of high ! seme But apart from some sulphu- 
retted veins in Nevada County, California, and the 
Walker River mines in Esmeralda County, Nevada, 
few of the miscellaneous contributors are deserving 
of note. The Nacimiento mines in Central New 
Mexico, the Oscura fields in the mountains of the 
same name, also in New Mexico, and the Great Belt 
deposits of Texas, present interesting features. The 
metal in each of these places occurs in the shape of 
petrifactions of shells, fishes, bones, &e.—all changed 
completely into an impure variety of copper glance 
and found in that same Permian formation that 
at Mansfield (Germany) and in parts of Russia is 
so prolific of copper. 

As to future prospects, it does not appear that 
any new deposits of great consequence remain to 
be discovered, because of the tell-tale character 
of copper. But indications all point to a main- 
tenance of present totals, provided development 
is sacntingiik While striking finds, such as those 
at Butte which surprised the world some years ago 
are very improbable, there are numerous districts 
in various States capable of considerable expan- 
sion. Montana is good for a steady rise for years 
to come, in spite of stories about the Anaconda 
becoming _—— out, and the persistence of the 
amygdaloid and conglomerate beds of the Lake, 
has been proved both in depth and in metal-bear- 
ing by the sinking of new shafts. At the same 
time it is only by pursuing a conservative policy 
that the country can hope to keep the lead it now 
possesses. While the crowd of properties floated 
in the past few months will add to the total—such 
of them at least as have any copper whatever to 
boast of—it is impossible that anything like a 
decent proportion of them can ever enter and 
remain in the lists of dividend payers. They are 
too heavily capitalised, and their existence depends 
upon very high prices which cannot indefinitely be 
maintained. 





THE ROYAL SOCIETY SOIREE. 


At a cursory inspection of the exhibits gathered 
by the Royal.Society for the entertainment of its 
guests last Wednesday evening, it appeared as if 
there were very little to interest the engineer, and 
that the whole Show, except, perhaps, in the 
domain of biology, was far behind those of recent 
years. But a further examination into the smaller 
rooms, and particularly on the ground floors, revealed 
that the general poverty was more than balanced 
by a few displays of exceeding interest. Prominent 
among these were the demonstration of the Oscillo- 
graph by Mr. W. Duddell, and the delineation 
of the lines of force in a magnetic field by 
Professor Hele-Shaw and Mr. A. Hay. When 
listening to these gentlemen one felt like a 
second Dante being conducted through another 
world in which the hidden operations of Nature, 
that had hitherto been only dimly conceived by the 
intellect, were exposed to view, and were to be not 
only understood, but actually realised by the senses 
with a completeness like that with which we under- 
stood the operations of machinery. Mr. Duddell let 
us see what actually goes on in a wire traversed by 
an alternating current, and in five minutes he made 
that difficult branch of science clearer than some 
authors can do in an entire text-book. He took 
us behind the scenes in the electric theatre, and b 
his brilliant address, and still more brilliant experi- 
ments, he cleared away from scores of brains the 
sense of illusion and unreality which had hitherto 
surrrounded their conceptions of alternate-current 
phenomena. Like the conjurer, he undertook to 
tell them ‘‘hew it was done,” but unlike him, he 
fulfilled his word, and sent them away more than 
contented with his explanation. 

Professor Hele-Shaw, in conjunction with Mr. 
Hay, has adapted his beautiful apparatus for the 
demonstration of stream lines to the subject of 
magnetic lines of force. Mr. Hay, with great 
patience and much mathematical skill, has con- 
structed diagrams of lines of force for ~~ 
fields containing magnetic and diamagnetic ies 
of different forms, and placed in various positions. 


Dr. Shaw has reproduced these conditions by forcing 
films of fluid between glass plates on which were 
projections and indentationssimulating the bodies in 
the magnetic field, and he has obtained results corre- 
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sponding with those predicted by theory. On the 
strength of these results he has gone further and 
has attacked problems too intricate for theoretical 
treatment, and has demonstrated the course of the 
magnetic flux in very complicated metal forms. 
The electrician, to whom his former demonstra- 
tions were of only academic interest, will now 
follow his researches with the same, or even 
greater, interest than do the hydraulic engineer 
and the naval architect. 

To return, however, to Mr. Duddell, whose 
apparatus was shown to the Institution of Elec- 
trical Engineers two or three weeks ago. He has 
constructed a galvanometer which has the ex- 
tremely short periodic time of one ten-thousandth 
(0.0001) of a second, which is perfectly dead 
beat, and which has a sensibility, as arranged, of 
300 millimetres per ampere. Such an instrument 
opens up marvellous possibilities in the way of 
measurement. The ordinary frequencies of alter- 
nate currents—50 to 100 per second—bear no rela- 
tion to its period, and for it to keep pace with them 
is like a strong man strolling beside a toddling 
child. The apparatus is simple enough in principle ; 
in a strong magnetic field there are two wires 
traversed by the current to be measured. When 
the current flows in one direction, they tend to 
move in opposite directions against an elastic pres- 
sure, which is so considerable that their period is 
that given above. They are immersed in oil, which 
makes them dead beat, and between them they 
carry a minute mirror, which reflects a ray of 
light on to a screen. As the alternate current 
rises in strength the dot of light is deflected 
further, and as the current falls and is reversed, 
the dot returns and then makes an excursion in 
the opposite direction. If this were all, nothing 
would be seen on the screen but a line of 
light, which, owing to persistence of vision, would 
be stationary. But Mr. Duddell has added to 
his galvanometer a beautiful device for draw- 
ing curves of current and electromotive force. 
The ray of light from the galvanometer is not 
directed on the screen but on to an oscillating 
mirror driven by a synchronous motor, operated by 
the same current. The motion of this mirror in- 
troduces the time element — the abscissee — into 
the diagram, and as a result we have the (more 
or less) sinusoidal curve with which we are 
all familiar. The galvanometer measures the 
height of the curve at each instant, and the 
motor arranges these heights ina line. Evidently 
there are limits to the length of a diagram that 
can be drawn by such means, and when two com- 
plete curves have been depicted the ray of light is 
occulted while the oscillating mirror returns to its 
starting point. Persistance of vision, however, 
renders the diagram continuous, so that it can be 
photographed or traced with perfect ease. The 
current draws its own characteristic without the 
expenditure of labour and time by which such 
figures have been obtained hitherto. 

On Wednesday night Mr. Duddell had his 
apparatus so arranged that he could throw curves 
of current and electromotive force on to the screen 
separately or together. He could introduce induc- 
tion into the circuit, and make the current curve lag 
behind that of electromotive force, and also change 
its shape. The changes took place before the eyes 
of the audience, who could form a clear mental 
picture of the alteration of the conditions of the 
experiment. He also showed the effect of intro- 
ducing an arc Jamp into the circuit, with the 
peculiar influence it has on the electromotive force 
curve ; he also demonstrated the effect of lengthen- 
ing the are until it breaks. The whole apparatus 
was exceedingly well arranged for the point of view 
of a lecture, the changes from one set of conditions 
to another being made with celerity and certainty, 
and the demonstration went without a hitch. 

In the officers’ room upstairs there were two 
interesting electrical exhibits. Mr. A. A. Campbell 
Swinton showed experiments with the Wehnelt 
electrolytic contact breaker, which we described on 
page 356 ante. Since the date of that notice this 
contact breaker has become a commercial article, 
and is now fitted with an adjustment by which the 

latinum wire can be moved in and out of its insu- 
laine sheath. On Wednesday night the current was 
drawn from the 100-volt mains through resistances, 
the ammeter registering about 15. A very pretty 
experiment was shown by attaching two glass rods 
to the terminals of a coil and warming them by a 
spirit lamp. They were thus rendered conducting, 


was several inches in length and behaved just as 
if it had been between metal terminals. A new 
influence machine, of the Wimshurst type was 
exhibited by Mr. W. R. Pidgeon. In this the tin- 
foil sections are covered with a thick layer of in- 
sulating wax. To enable them to be charged and 
discharged a metal pin passes from each through the 
glass to the other side of the disc, where it makes 
contact with the brush. At the back of each plate 
is a charged body, and at the moment of being 
earthed, each section stands between two similarly 
charged bodies ; its capacity is then at a maximum, 
and it receives a proportionately large charge. As 
the section moves away from the inductors their 
capacity decreases and potential rises, thereby pro- 
ducing an increased reaction on the opposite disc. 
The machine starts into action by moving the 
plates a few degrees. 

Much interest was created by the Nernst elec- 
tric lamp. It will be remembered that when we 
described this lamp on February 10, the filament 
required to be heated by a match, or by a cumber- 
some electric device, before it became conducting. 
Since that time, however, great improvements have 
been made, and on Wednesday lamps were shown 
which fitted the ordinary Ediswan socket, and 
could be turned on and off by a switch in the usual 
way. Their bulbs were rather larger than those of 
ordinary lamps, but not noticeably so. When the 
current is first turned on it flows through a net- 
work of platinum wires for about eight seconds, and 
the radiation from these wires heats the Nernst fila- 
ment until that becomes conducting and the current 
flows through it. Immediately a new circuit is 
established, and a solenoid draws up its core, 
breaking the circuit of the platinum wires. The 
Nernst filament then continues to glow until the 
switch is turned off, the consumption of energy 
being at the rate of 14 watts per candle-power. 

The recording instruments of Professor H. L. 
Callendar were shown in action. In an early issue 
we shall publish an illustrated account of these ap- 
paratus, and therefore defer details until we can 
make the subject clear. We may state, however, 
in the meantime that the instruments shown drew 
diagrams indicating (a) the number of lamps in 
action at atime on a circuit ; (b) the intensity and 
duration of sunshine, and of the thermal radiation 
in ordinary daylight ; (c) the temperature of a 
platinum wire in a gas flame. 

Professor W. F. Barrett exhibited a new thermo- 
electric couple, consisting of a new nickel-man- 
ganese-iron alloy combined with the purest com- 
mercial iron as the second metal. It is found to have 
the remarkable property of giving a constant electro- 
motive force (3700 micro-volts) through a tempera- 
ture rising from 450 deg. to 950 deg. Cent. When 
the thermo-couple is connected to a galvanometer 
and heated, the result is very remarkable. As the 
wire is heated, suddenly, and almost without warn- 
ing, the spot of light moves over the scale, and 
then becomes stationary. If the couple be then 
removed red-hot from the source of heat, the spot 
of light keeps still while it is cooling to a black 
heat, when it swings back nearly to its old position. 
Evidently such a couple would be no use in a 
pyrometer. The alloy has the specific electrical 
resistance of 97 microhms per cubic centimetre at 
15 deg. Cent., and also a low variation of resist- 
ance with change of temperature. 

Optical apparatus and apparatus for demon- 
strating optical phenomena was very much in evi- 
dence. Mr. J. E. Barnard and Mr. T. A. B. 
Carver showed a TT gg sete apparatus for 
high powers, designed for the Jenner Institute of 
Preventive Medicine. This is fixed on a light 
girder to secure rigidity, and is fitted with very 
complete lighting appliances for the use of both 
transmitted and reflected light. For the latter 
purpose the arc lamp and condenser can be raised 
above the line of collimation of the microscope, 
and the ray directed by means of a prism. A 
Michelson echelon: grating spectroscope, con- 
structed for Lord Blythswood, was shown by Mr. 
Adam Hilger. This is a splendid instrument, 
with fifteen plates of glass superposed en echelon, 
the steps being 1 millimetre, and the resolving 
power equal to 118,000. In it the Zeeman effect 
was very beautifully shown, the lines of helium 
being duplicated when placed in a magnetic field. 

Mr. A. Mallock exhibited a new form of mirror, 
consisting of a film formed by allowing a solution 
of pyroxyline in amyl acetate to spread on the 
surface of water. The film is removed when the 





and an are was established between them. This 


solvent has evaporated, and stretched over a ring 





whose edges have been ground to a true plane. The 
film is subsequently silvered. Visitors could com. 
pare the reflections of three mirrors consisting re- 
spectively of ordinary glass, worked glass, and 
silvered film, very much to the advantage of the 
latter in the matter of definition. 

Many of our readers have heard of the wonder. 
ful diffraction gratings made by Mr. Thorp, of 
Manchester. They will remember that he photo. 
graphs Rowland’s gratings, and applies the photo- 
graphed film to one surface of a prism of such an 
angle that the deviation of the first order is neutral. 
ised, giving a direct-vision grating. Such gratings 
nage direct either to one eye-piece or one object 
glass of an ordinary field glass were shown by Mr, 
Charles P. Butler. Through such an instrument the 
corona of a total eclipse can be watched through one 
eye, while with the other eye the spectrum can be 
seen alongside it. The prism can be applied to and 
removed from the eye-piece or object glass imme- 
diately, without any change whatever in the in- 
strument. 

Mr. Edwin Edser is a very regular exhibitor at 
soirées, and always has something interesting 
to show. This year he demonstrated the phase 
change associated with the reflection of light 
from a fuchsine film. In his apparatus two 
unsilvered glass plates, forming the end mirrors of 
a Michelson interferometer, are provided with films 
of fuchsine on their back surfaces. A horizontal 
strip of fuchsine is removed from one of the mirrors. 
Interference fringes are produced by means of rays 
of light reflected from the fuchsine films; these 
fringes are focussed on the slit of a spectroscope. 
The resulting spectrum is found to be crossed by 
vertical dark bands. In the violet and blue, the 
bands formed by reflection in the glass, from 
fuchsine and air respectively, are seen to be con- 
tinuous. Since fuchsine is optically less dense 
than glass for blue light, this is in agreement with 
theory. Passing onward toward the red end of the 
spectrum, a gradual displacement occurs in the 
bands produced by the light reflected from the 
fuchsine. Red light is seen to be retarded by half 
a wave length when reflected from fuchsine. 

A newelement, named Victorium, was shown by 
Sir William Crookes. It is found associated with 
yttrium, and is separated from it by long fraction- 
ation. When inclosed in a vacuum tube and made 
to glow by molecular bombardment, it gives a 
group of lines high up in the ultra-violet region, 
Its atomic weight is near 117. 

Mr. Shelford Bidwell takes a delight in demon- 
strating how ready our eyes are to deceive us. On 
Wednesday he handed to visitors convex lenses 
obscured on the back by a disc of black paper, 
through which a narrow slit was cut, and invited 
them to look through the glass at the filament of an 
incandescence lamp a few feet away. Immediately 
there appeared to be a row of filaments side by side. 
This multiplication of a bright object for which the 
eye is not accommodated is attributed to the cel- 
lular structure of the transparent media of the eye. 
It may be imitated by means of a lens covered with 
a few layers of gauze, and photographs taken 
under these'conditions were shown. 


Very fine photographs of the ——. of gallium 
were shown by Professor W. N. Hartley and Mr. 
Hugh Ramage. Sir Norman Lockyer exhibited 


stella spectra, among them being the photograph 
of a meteor taken by Mr. C. P. Butler with a 
9-in. objective fed by a 16-in. coelostat on the 
night of April 8, 1899. Mr. W. Saville Kent con- 
tributed natural colour photographs of zoological 
and botanical subjects, mostly taken from life. The 
negatives were taken through three colour screens 
in the usual way, while the positives were printed 
as film or glass transparencies, each being tinted 
with the colour complementary to that of its 
respective negative. These films are superimposed 
in correct register. There were also shown a collec- 
tion of Mr. Thomas Andrews’ beautiful micropho- 
tographs, with which our readers are so well ac- 
quainted. Near them were microscopic specimens, 
sent by Professor Ewing and Mr. W. Rosenhain, 
showing the effect of strain on metals. The metal 
from which these specimens was prepared was 
strained beyond its elastic limit. When plastic 
yielding took place numerous slips occurred on 
cleavage or gliding planes. These slips are shown 
by dark bands or lines appearing on the face on the 
polished specimen when it is strained. Specimens 
of several metals were shown under the microscope. 
For several years past Mr. Joseph Goold has 





shown how sand could be made to arrange itse 
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in symmetrical and beautiful patterns under the 
influence of a bar vibrating to a musical note. 
This time he sent quite a different apparatus. It 
is a measuring apparatus working on the principle 
of the old Chinese windlass. There is a spindle 
turned by a micrometer wheel. This spindle is 
screwed at its rear part with 40 threads to the inch, 
and at its fore part with 41% threads to the inch. 
The coarser thread works in a fixed nut on the 
framing, while the finer thread carries a nut on 
which is a nose or feeler. When the screw is 
rotated one complete turn, it moves forward bodily 
zh in., while at the same time the loose nut moves 


backward along the spindle through iti in. The net 
forward motion of the feeler is the difference of these 
The wheel is divided into 


100 parts, giving a measurement of im om in. 

Of the remaining exhibits it is scarcely necessary 
to speak, as they were outside our province. There 
were several of great interest in biology, in addition 
to skeletons of extinct animals, and other miscel- 
laneous matters. As a whole, the collection must 
be pronounced disappointing, but as we have said 
there were brilliant exceptions, which made 
amends, and which drew crowds of delighted 
guests all the evening. 


ae 
two amounts, Or 7 ojg 10. 





THE BUILDING TRADES EXHIBITION. 
In our description of. the Building Trades Exhi- 
bition in our: last issue, we were obliged to pass 
over the Electrical Section owing to its backward 
condition on the opening day. Even as matters 
stand, one firm, viz., the Electric Timber Sea- 
soning Company, have, in the end, failed to 
occupy their stand. A most varied exhibit is that 
of the Edison and Swan United Electric Lighting 
Company, Limited, of 36, Queen-street, H.C. 
This firm, in addition to a fine display of 
house fittings, also show a specimen of one of 
their new enclosed motors. What is probably the 
smallest dynamo in the Show also figures at this 
stand, where it is shown attached to a bicycle to 
provide current for an electric lamp. The motor is 
driven by friction from thie inside of the rim of the 
back wheel, and will give at normal speed about 
4 ampere of current at 5 volts. Another interest- 
ing exhibit is that of Messrs. Julius Sax and Co., 
who show a model pumping plant, fitted with elec- 
tric high and low-water alarms. The firm have, 
also, at their stand a new type of arc lamp, 
in which the length of the arc is adjusted 
without the aid of a dashpot, clutch, escape- 
ment, or brake. The construction cannot be 
easily explained without drawings, but the regu- 
larity attained is excellent. In order to exhibit 
this, the exhibit is so arranged that a magnified 
image of the arc is thrown on a screen of oiled paper 
by means of a lens, a good view of the state of both 
carbons being thus obtained. A capital display of 
portable electric lamps is made by Messrs. W. J. 
Bishop and Co., of 88, George-street, Croydon. 
In some cases these lamps are worked by dry 
batteries, whilst in others accumulators are used. 
Enclosed arc lamps, which are now enjoying such 
favour, are shown by several makers, including 
Messrs. Drake and Gorham, of 66, Victoria-street, 
-8.W., who exhibit the Jandus pattern, which is, 
we believe, the original of the type. The ‘‘Sappho” 
enclosed arc lamp, which has recently been adopted 
iy the London County Council, is shown by 
essrs. Foxcroft and Duncan, of 24, Queen’s-road, 
Dalston. Coming to conduit work, we note that the 
Simplex Steel Conduit Company, of Coventry-street, 
Birmingham, had on view a large assortment of 
their fittings, including conduits, junctions, and 
switches. Perhaps the most interesting of the 
electrical exhibits is, however, to be found in 
quite another section of the Exhibition, at the 
stand of Messrs, R. W. Blackwel) and Co., of 39, 
Victoria-street, Westminster, where there is a good 
assortment of traction fittings. Amongst the exhibits 
are examples of rail joints and bonds; the widely- 
used Falk, a special plastic joint, ‘‘ Chicago” 
= Crown Copper” bonds, &c. Trolley poles, 
a for single and for double-decked cars, are 
oe shown, and models of the Peckham trucks, 
b= which 850 are now running in this country on 
e’ectric lines, Another item of interest at the stand 


1s the H yatt roller bearing. The peculiarity of this 
aring lies in the fact that the rollers are flexible, 


made ee out of strips of coiled steel. 


Tests 
& committee of the Franklin Institute go to 








prove that considerable advantages result from this 
construction both in the matter of frictional re- 
sistance and durability. Some heavy switches, 
with each of which is combined an automatic 
cut-out, are also shown, as well as others of a more 
ordinary pattern. In these heavy switches the 
contact is finally broken between pieces of hard 
carbon, which take the spark, whilst, when the 
switch is closed, the current flows mainly between 
copper contact pieces, thus insuring a low total 
resistance, and consequent absence of heating. 
Another traction exhibit shown in the Electrical 
Section proper is a working model of a small 
trolley line, exhibited by Mr. Arthur Koppel, of 
Peninsular House, Monument-street, E.C. ; whilst 
Messrs. Johnson and Philips, of Old Charlton, 
exhibit specimens of their telegraph electric light 
and power cables. 

Returning to matters of general engineering 
interest, we may call attention to one or two items 
omitted in our description in last week’s paper, 
which was based on a visit to the Show on its 
opening day, when very many of the stands were 
unfinished, or untenanted by any one able to supply 
information as to the exhibits. .Such tools as ex- 
panding reamers we have grown accustomed to 
find of American make, but we note that Messrs. 
Honeywood, Austin, and Co., of the Grove Works, 
Vauxhall, London, S.W., are showing one which is 
of original design, and, we believe, of English 
manufacture. The standard sizes run from § in. to 
4 in. in diameter, the former being capable of } in. 
expansion, and the latter of } in. These reamers 
can be reduced in diameter as well as expanded, 
and are fitted with micrometer adjustment reading 
to 4750 in. Some interesting exhibits are to be 
found at the stand of Messrs. C. D. Monninger, of 
the St. Anna Works, Clerkenwell-road, E.C. These 
include some well-designed double-cone shaft 
couplings, which, whilst adjustable by an ordinary 
spanner (not a box key), are totally free from pro- 
jections likely to catch a workman’s clothing. 
Another exhibit at the same stand is an automatic 
band-saw filing and setting machine, which is stated 
to be able to file a 20-ft. saw 6 in. wide in six 
minutes. The set given to the teeth after filing 
can be adjusted to suit requirements. 








SOIREE OF THE NEW YORK 
ACADEMY OF SCIENCES. 

Tue New York Academy of Sciences began, a 
few years ago, to follow the example of our own 
Royal Society in the matter of holding a yearly 
reception or conversazione. The one held on Thurs- 
day, April 20, was the sixth of its kind. 

From various parts of the Empire City, con- 
veyed by elevated railroads and trolley cars, as 
well as by hansom cabs and horseless carriages, 
came men and women, students and teachers, to 
meet leaders of science, and to see some of the 
latest evidences of scientific progress. 

Nor were they disappointed, for in the ample 
galleries of the noble Museum of Natural History, 
they met professors of astronomy and psychology ; 
of physics, chemistry, and geology, whose names 
are prominent in the scientific literature of the day. 
A number of interesting demonstrations and experi- 
mental results were also provided for their special 
delectance. 

The walls of the gallery were covered with fine 
sectional maps, prepared by the United States 
Geological Survey, and also by numerous large 
photographs showing the remarkable surface de- 
tails of our satellite. The astronomical exhibits, 
further, included several very fine spectra of stars 
and of certain regions of the sun. There were 
also a few photographic plates showing the path 
of meteors and their radiant point. 

Teachers of science naturally drifted towards a 
pair of mammoth calorimeters fitted with special 
appliances for obtaining an equal distribution of 
temperature throughout the liquid, and also to- 
wards saccharimeters, said to be of the most recent 
and approved German type. 

So also the German type of the Clark standard 
cell, by its size and reichsanstaldt inscription, 
attracted considerable attention, as also did an 
elaborate bridge, illustrating Carey Foster’s method 
of comparing small resistances. 

Close by a 4-in. induction coil kept pouring out 
at irregular periods, volleys of discharges, which 
assumed a very strident, and thereby commanding, 
character whenever the operator switched capacity 
into the secondary circuit. While this rattling 





transformer was carving the air into second-waves, 
and shocking the ether into electric billows, a few 
coherers that lay on a table hard by failed to attract 
any attention whatever, simply because they were 
out of circuit. People disdained to look at things 
so small and apparently so insignificant ; and yet 
how wide would they have opened their eyes, and 
how many their exclamations, if they had been 
told, either by word of mouth or by a printed card, 
that the said insignificant-looking tubes play the 
important réle in the transmission of electrical 
signals without intervening wires. 

An experiment showing the effect of an alternat- 
ing incandescent lamp drew crowds. When in 
step with the charging magnetism, it oscillated 
gracefully ; but when out of step, it vibrated reck- 
lessly. ‘To enhance the effect, the glass of the lamp 
was tinted red, and certainly the iridescent and 
nodal effects of the glowing filament were very fine. 

A table that seemed never to be deserted was 
that at which a number of simple experiments 
were shown connected with that growing depart- 
ment of knowledge known as experimental pyscho- 
lygy. Considerable attention is being given to 
this subject in every American college, the pro- 
fessors, for the most part, having worked the 
subject up in German universities. German 
thought and German methods have still a great 
hold on some leading schools in America. A re- 
action, however, is setting in, and it is beginning 
to be recognised that what may be good in one 
country may not be equally so in another where 
the conditions are far from being the same. 

It will interest our readers to know that Lord 
Rayleigh and Professor G. H. Darwin were quite 
recently elected honorary members of the New York 
Academy of Sciences. 








NOTES. 
Tue New Free Port at Danrzic. 

THE increased business relations with Russia, 
which are the direct outcome of the commercial 
treaty between Germany and the former country, 
made an increase in the harbour facilities and ac- 
commodation of Dantzig a necessity. The merchants 
of Dantzig, who have taken the initiative in this 
matter, have had a number of obstacles to overcome, 
but the Dantzig free port is now a fait accompli. On 
October 24, 1895, the Bundesrath gave the long- 
coveted permission for constructing a free harbour 
at Neufahrwasser, but lengthy negotiations had 
still to be got through. The position of the new 
free harbour is very favourable, as it is in im- 
mediate connection with the sea, and with the 
harbour canal and the River Weichsel. The 
harbour is deep enough to accommodate any ship ; 
it is 1830 ft. long and 330 ft. broad. Aiong the 
quays are railway lines leading to the Dantzig and 
Neufahrwasser railway stations. A number of ware- 
houses and sheds have been included in the area of 
the free port, which is protected by an iron railing, 
13 ft. high and 8400 ft. long. The total area is 
15.9 hectares, of which about one-third is water sur- 
face, The Dantzig free port cannot in dimensions vie 
with those of Stettin and Bremen, letting alone 
Hamburg, but there is nothing to prevent further 
extensions, should such be necessary. 


A Cotonrat Institute IN Paris, 

The French are very anxious to have colonies in 
all parts of the world, but it cannot be said that 
in the past they have been very successful. Not 
infrequently, almost the only Frenchmen to be 
found in French colonies are the officials and their 
dependents, and the colonies themselves have been 
burdens rather than sources of strength to the 
French Empire. The nature of the French is not 
suited for colonising. As soon as they obtain a 
moderate competence, they return to France and 
settle down. Asa well-known Frenchman recently 
remarked, ‘‘The French are becoming a nation of 
rentiérs, who are content to draw their dividends, 
and leave enterprise abroad, and even at home, to 
their more pushing neighbours.” ‘To some degree 
popular interest in colonial matters has been di- 
verted to Russia, and French economics that might 
have perhaps favoured colonial investments, have 
been used to supply the Russians with the means of 
carrying out their industrial and military enter- 
prises. Still, there is a section of Frenchmen who 
take akeen interest in colonial development, and from 
a despatch which has been received at the Foreign 
Office from Her Majesty’s TT in Paris we learn 
that a decree has n published by the Minister 





of Colonies, establishing, in Paris, a Colonial 
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Institute. It will be located in the Palais Royal, 
in the building previously occupied by the Indo- 
Chinese Inquiry Office, which will be merged in the 
new administration. It will comprise: (1) A 
Colonial inquiry and emigration office ; (2) a perma- 
nent Colonial Exhibition ; and (3) a library open to 
the public. It will be placed under the supervision 
of a Board, presided over by the Minister of the 
Colonies, and composed of members of the Consult- 
ing Committee of Agriculture, Commerce, and In- 
dustry ; of the Presidents of the principal Cham- 
bers of Commerce of France; of the President of 
the National Institute of Foreign Commerce; of 
the Director of the Bank of Indo-China; and of 
the Central Agent of the Colonial Banks. There 
will be a committee of administration composed of 
seven members to be appointed by the Minister of 
the Colonies, four of whom are to be chosen from 
the Supervising Board. The Colonial Institute 
will not entail any extra charge in the Budget, the 
votes of 21,000 francs for the permanent Colonial 
Exhibition, and the subvention of 14,000 francs paid 
by Indo-China being appropriated to its use. Even 
with these funds its scope must be limited, but pro- 
bably its founders wish to stir up the national spirit 
and encourage contributions towards its support, 
as it is stated that it will be competent to accept 
subventions, gifts, and legacies. No doubt such 
an institute may be useful in collecting and dis- 
tributing information, but the success of colonies 
depends much more on the nature of the people than 
anything else, and, as we have indicated, the nature 
of the French is not well suited for colonial enter- 
prise ; and, moreover, the economic conditions of 
their country are making it more difficult. Their 
statesmen should rather consider the fundamental 
conditions necessary for success, and not delude 
themselves by merely playing at the subject by the 
formation of a Colonial Institute of the kind we 
have mentioned. 


Tue Iron AND STEEL INSTITUTE. 


The thirtieth annual meeting of the Iron and 
Steel Institute commenced yesterday at the Insti- 
tution of Civil Engineers, by permission of the 
Council of the latter body. On members assemb- 
ling at 10.30, the late President, Mr. Edward P. 
Martin, occupied the chair. After the minutes 
of the last meeting had been read, and other 
formal business transacted, Mr. Brough proceeded 
to read the annual report of the Council. This 
being the second year of Mr. Martin’s presidency, 
he retires from the chair in accordance with 
custom, his successor being Sir W. Roberts-Austen 
who has been elected for the ensuing term. 
The first duty that fell on the new President on 
taking the chair was to announce that the Queen 
had consented to accept the Bessemer gold medal 
for 1899 ‘‘in commemoration of the great progress 
made in the iron and steel industries during Her 
Majesty's reign.” After this Sir W. Roberts-Austen 
proceeded to deliver his inaugural address. The 
list of papers set down for reading and discussion 
comprised nine contributions. Of these three 
were read and discussed yesterday, in addition to 
the Presidential address and one paper taken as 
read. The first paper taken was by Professor H. 
Bauerman, and gave some interesting particulars of 
the Gellivare iron ore mines, which the author 
had recently visited. 
bution from Mr. A. P. Head, dealing with the 
subject of tilting furnaces. A paper by Professor 
J. Wiborgh, of Stockholm, on the use of hot-blast 
in the Bessemer process, was the next subject 
before the meeting, the paper being taken as 
read. Professor H. Louis, of Newcastle-on-Tyne, 
then described a magnetic needle, designed for use 
in exploration for iron ore. After this the 
meeting adjourned until to-day. The annual 
dinner of the Institute was held last evening in 
the Grand Hall of the Hotel Cecil, and this 
evening there will be a reception of members at 
the Royal Mint by Lady Roberts-Austen. The 
following are the papers that are to be read to-day: 
‘*On the Diffusion of tron,” by Professor J. O. 
Arnold ; ‘*On the Use of Blast-Furnace and Coke- 
Oven Gases,” by Mr. E. Disdier, of Bilbao; ‘On 
the Solutioh Theory of Iron and Steel,” by Baron 
Jiiptner von Jonstorff ; *6On Theories and Facts 
Relating to Cast Iron and Steel,” by Mr. B. 8. 
Summers, of Chicago; ‘‘On the Manufacture of 
Steel Direct from the Ore in the Blast-Furnace,” 
by Mr. D. Tschernoff, of St. Petersburg. We 
shall give a full report of yesterday and to-day’s 
meetings in our next issue, 


It was followed by a contri- | ™ 


NOTES FROM JAPAN. 
(FROM OUR OWN CORRESPONDENT.) 
i Tokio, March 31, 1899. 

ConTINUING my remarks as to the business outlook ; 
one reason for the present stagnation is the want of 
credit ; another, the fact that after the war business 
men, instead of giving their energies to their legiti- 
mate business, entered wildly into speculation in 
railway and other shares, withdrawing their capital 
and credit from their proper lines. The general 
a of thinking business men is that people 
dabble in too many things, instead of keeping to the 
business they understand. The cry at present by 
many is for the introduction of foreign capital, and 
it is uttered by many of the most level-headed men 
in the country. They want it to set free the mone 
locked up in public bonds. On the other hand, 
far-seeing people point to the fact that there is a 
superabundance of money in the vaults of the 
Tokio banks, though money is scarce in the provinces, 
and that the real trouble is want of business capa- 
city on the part of the merchants to make use of 
the money which exists. They say, too, that a very 
small amount of money would be enough for the trade 
requirements of the country, were better methods of 
circulation existing. The curse of the country in the 
eyes of many is that too much dependence is put on 
the Government for assistance in industrial undertak- 
ings, and they point to the fact that countries in 
Europe show that a poor Government does not neces- 
sarily mean a poor business class. 

I give you a list of the earnings of a number of the 
cotton mills of Japan for the past half-year. There 
are 65 shown and the average dividend is 2 per cent. 
You will note they range anything from 20 per cent. 
to nothing : 














‘ Rate of 
Name of Company. Profit. |Reserve,| Dividend. Dividend. 
yen yen yen per cent. 
Osaka Cotton Mill .| 26,943 | 3,000 | 24,000 4 
Settsu sm RS ..|148,317 | 60,000 | 75,000 20 
Temma ioe 0 0 0 0 
Hirano ..| 57,084 | 24,000 30,000 20 
Kanekin i -.| 89,818 | 16,000 20,000 4 
Senshu am a x 0 0 0 0 
Fukushima. . ..| 8,554 2,000 0 0 
Kishiwada .. ..| 89,702 | 10,000 33,000 15 
Sakai 5 .| 19,841 | 9,400 8,00 5 
Osaka-Nenshi ‘ 0 0 0 0 
Temma-Orimona .. *. 0 0 0 0 
Meiji ow tcae. -« 1 S960.-}-21,000 0 0 
Nippon Cotton Mill .| 50,744 | 19,500 24,000 4.8 
Nippon Saishi_.. Si 0 0 0 0 
Kashu i vn a 0 0 0 0 
Mishima aa kas 0 0 0 0 
Okayama .. -| 81,178 | 10,000 18,000 6 
Tamashima.. 0 0 0 0 
Kurashiki .. 9,760 | 2,000 6,750 4 
Shimomura. . 0 0 0 0 
Kasaoka 0 0 0 0 
Ajino 0 0 0 0 
Bizen 0 0 0 0 
Seidaiji 0 0 0 0 
Amagasaki .. as 64,977 | 31,000 | 26,400 7 
Nippon-Orimono .. 0 0 0 0 
Himeji 0 0 0 0 
Harima 0 0 0 0 
Awaji 0 0 0 0 
Banyo 0 0 0 0 
Kyoto 0 0 0 0 
Heian 0 0 0 0 
Fushimi = - 0 0 0 0 
Kanegafuchi st ..| 15,336 0 0 0 
Tokio (amount for divi- 
dend and to carry for- 
ward) a one ..| 41,524 2,000 18,750 5 
Onakigawa .. .| 10,260 0 0 0 
Shanghai ; 0 0 0 0 
Owari .| 55,217 | 26,000 | 24,000 8 
Nagoya .| 12,297 0 0 0 
Tsusima : 0 0 0 0 
Ichinomiya. . ‘ 0 0 0 0 
ie.. .| 82,272 | 12,341 76,950 12 
Dt. oa : 0 0 0 0 
Kuwana .| 10,015 5,000 10,000 4 
Miike : 0 0 0 0 
Kurume ‘ 0 0 0 0 
Fukuyama .. - -.| 17,325 5,150 11,200 8 
Tsugoku .. Sees) bee 0 0 0 
Hirashima .. ee ont 0 0 0 0 
Koriyama .. --| 1,564 500 0 0 
Yamato os me 0 0 0 0 
Iyo .. e - - 0 0 0 0 
Matsuyama (amount for 
dividend and to carry 
forward .. om ..| 17,543 | 8,000 7,000 7 
Uwa.. . ae as 0 0 0 0 
Wakayama .. - es 0 0 0 0 
Wakayama-Orimono.. 0 0 0 0 
Kofu .. “ ‘a are 314 0 0 0 
Takaoka ak at 0 0 0 0 
Kumamoto .. “s oe 0 0 0 0 
Samuki a 53 ; 0 0 0 0 
Shimotsuke .| 5,221 783 0 0 
Mayigi .| 2,028 0 0 0 
Nakatsu «.| 4,012 0 0 0 
Kawanami .. st 0 0 0 0 
Shibashima. . i | 1,848 0 0 0 














The Jiji, one of the best newspapers of the capital 
published in the vernacular, has had a series of inter- 
views publishing the views of prominent business and 
other men on the present financial outlook, which 
cannot but bear good fruit and set business men 
thinking of eome solution from the present difficulties. 
One of the men interviewed was no less than Count 





Okuma. This gentleman’s opinion is that mor 4 
cation is aa. He is dead set against a ries 
loan. He thinks that there istoo much money in circy. 
lation, hence the high price of labour and material, 

The question of the harbour for Tokio has come to 
the fore again, and the newspapers are agitating in 
its favour. They propose to make it possible for 
rene hjaia | steamers to enter right into the heart of 
thecity. The old cry that it will bring the Emperor’s 
palace within the range of hostile shells is again 
mooted, but some of’the papers rightly say that if 
Japan, now that she is admitted to the same standing 
as the other great Powers, is to talk of a conservative 
policy they might as well advocate that no foreign 
trading vessels should come nearer to Japan than 
Formosa. 

Though Japan is a large coal-producing and ex. 

rting country, the Government and private railway 
ines have made bay | extensive trials of liquid fuel 
lately, and on some lines it is proposed to adopt it 
wholly, and on others partially. To give you some 
idea of what coal costs the railways in Japan, I give 
you herewith a list of the prices tendered this month 
for supplies to the Government railways at different 
points. The prices given are the tenders of the suc. 
cessful tenderers. They are for 10,000 kin, and 1680 
kin go to a ton: 


: Yen per 
0,000 Ki 
Kobe, first-class ae 14,06 oy 
>»). Second-class 41,00 
Ejiri, first-class 46,50 
», second-class ... 43,50 
Yokohama, first-class 46,00 
» , second-class ... 43,00 
Awomori, first-c i 47,00 
Naoetsu, a 53,45 
Kanazawa “® aps ke See 
The amount of coal exported from Moji to foreign 
ports, from March 1 to 13, was as follows : 
Tons 
Hong Kong... 20,500 
Shanghai st ee e .. 14,900 
Singapore... ~ ose Se sso GAD 
Chefoo = ~ see me Se 400 
Tientsin 1,000 
Fukin... 1,200 
Bombay 4,900 
Hamburg abe ae ee 1,500 
Of course the above includes bunker coal. The value 


is put down at 322,929 yen. 

Lately there has been a good deal said about the 
respective merits of the American and British-made 
locomotives. As regards Japan, on most of the big 
railways there is a concensus of opinion that the 
American build has had its day. I doubt whether, 
except experimentally, American engines would 
have ever come to this country on their own 
merits, but for the fact that the country was in 
urgent need of engines, and could not afford to wait 
the twelve and eighteen months needed for delivery 
in Japan for those of British make, against the four 
and six months of the Americans. 

One point, I think, proves conclusively the rela- 
tive merits of the two, and that is that though hun- 
dreds of British-made locomotives have come to this 
country, it has never been considered necessary for the 
makers to send men out here to help in or superintend 
their erection, but the American makers have men 
who are in attendance seeing to the erection or repair 
of the locomotives made by them. On the one hand, 
the British maker hands over the engines at his works 
to the contracting merchant, and hears no more about 
them ; in fact, he never troubles himself to ask how 
the engines have turned out at their far-off destina- 
tion. On the other hand, the American engine seems 
to be always with the maker. 

As regards rails, the American makers were all out 
of it for the last tender. 

Bridges: Both plate and lattice all go to American 
makers. The European maker does not seem able to 
compete in price. At one time all of the cae | 
— in the main islands were supplied by Britis 
yards. 








Tue Hupsox.—The largest ice crop ever secured on the 
Hudson has been placed under cover. The crop is esti- 
mated at more than 4,000,000,000 tons. 


Liquip Hyprogen.—At the annual meeting of the 
members of the Royal Institution, held on May 1, Pro- 
fessor Dewar made a brief reference to the recent scien- 
tific work of the Royal Institution, and announced that 
having obtained liquid hydrogen in considerable quan- 
tity, he had directly determined its temperature and 
other physical constants, finding its boiling point to be 
much lower than was previously supposed—namely, 
20 deg. above the zero of absolute temperature, and 
attaining | exhaustion a temperature of only 15 deg. 
absolute. Pending the discovery in quantity of some yet 
lighter gas, there was no means in sight of bridging this 
gap and reaching the zero point, He also took occasion 
to warn the public against absurd exaggerations as to the 








SS of liquid air, which, originating in America, 
ound their way into popular magazines in this countrys 
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THE DISASTER ON H.M.S. ‘* TERRIBLE.” 
To THe Eprror oF ENGINEERING. 

Sin,—In EnGIneeRINe of the 7th ult., some facts relat- 
ing to that accident are given which seem to indicate very 
clearly the cause. Charles Warburton, an engine-room arti- 
ficer, stated at the inquest that “‘It was not the tubes imme- 


diately over the fire which burst, but usually the fourth or | q 


sixth.” Again, ‘‘The bursting took place after the furnace 
door was opened.” Mr. Morley, an assistant engineer Royal 
Navy, stated ‘* That having opened the boiler, he found 
no evidence of its having been choked or furred in any 
way.” Those three facts sep to me the presence of a 
fourth (not given), viz., the tube had been greatly over- 
heated at the place of rupture, I suppose about midway 
between the cooler ends of the tubes. (I have reason to 
think that the discharge of the tubes used in the Belle- 
ville boilers is intermittent, and if so, a simultaneous 
partial discharge of the contents of the lower portion of 
the tubes assist, and, perhaps, is the primary cause, of 
the overheating and explosion.) What followed was 
this. The water being driven from that part was held in 
balance until the door was opened ; then the overheated 
part became partially cooled, the balance was destroyed, 
and the water rushing into the void naturally caused 
the explosion. The same effect (explosion) would 
have probably occurred if the stop-valve had nm sud- 
denly opened, and the explosion might have been caused 
by a still further excess of heating, and so weaken- 
ing that part. During some experiments I tried a few 
ears ago, I saw all these things take place (except open- 
inga stop-valve under pressure) in the order above stated, 
and the whole of them could be reproduced at will. The 
experiments of which I have spoken suggested the remedy, 
viz., the use of flap valves placed at the entrance of the 
water to the tubes in order to prevent the non-return of 
the water by the action of the heat. As I found this 
remedy very effective, I patented the application of 
valves so used as a remedy for such conditions—Specifica- 
tion No. 8245, A.D. 1895, enclosed—and I have no doubt 
that the application of such a valve to each group of 
tubes in one of the boilers now used in the Terrible would 
prevent any further accident. P : 

The following quotation from my patent specification, 
with the accompanying illustration, will render my theory 
quite clear : ; 

“In the sectional drawing herewith A represents the 
apex of the isosceles triangle of which A B the one le 
and A C the other lie in a vertical plane, the base B ¢ 
being horizontal to which figure the tube A BC A! is 
supposed to be bent, the open ends A'! A! terminating in 
a cistern or steam drum represented by the circle Z! Al All 
the centre being at A. Now if the cistern or steam drum 
is charged with water as represented, the tube being full 
and heat applied equally to the tube B C, it is clear that 
the water will tend to rise equally in each leg and upon 
the generation of steam the water will be driven from the 














legs and all circulation will be prevented. But if a pro- 
eo constructed valve be placed in the horizontal tube 
C near the bend C, opening towards B, as represented at 
an the motion of the contents of the tube V c A! in the 
Piation V c Al will close the valve V and the contents 
ol the tube V B Al must be discharged wholly or in part 
rd A" and the superior weightof the contents of the tube 
— V, together with the impulse of the ejection, will re- 
charge the horizontal tube and so compel the circulation 
—, direction A'C B Al, From this description it 
" also be clear : 1st. That a circulation may be set up 
an g, maintained in a tube led in the direction of the 
fol n line x yz 2! in place of the leg B A” and hence it 
which | that such valves may be used in water heaters in 
Ic — circulation is set up by the generation of steam. 
acd hat the discharge may be under or over the water 
el of the cistern or steam drum. 3rd. That one valve 

+ emg be sufficient for two or more tubes when those 
posits are so placed as to be heated equally and in similar 
1ons, providing that the valve is placed in a supply or 





downcast tube common to those tubes; for example, hollow 
firebars or tubes used as firebars being heated equally and 
similar in position may be supplied from a common _ 
in which one valve would prove sufficient. 4th. That 
under certain circunistances an additional valve or valves 
may be placed to prevent the return of the contents wholly 
or in part of the tube or group of tubes through which the 
ischarge passes. 5th. That a natural circulation may 
improved and the priming and heating of the tubes pre- 
vented by the use of a valve or valves. Such valves 
should be light or balanced so that they may be easily 
moved. I preferthose commonly known as “‘flap” valves 
the valve or flap hanging vertically as shown and the box 
so placed and constructed as to be easy of access for 
cleaning.” 

In the Belleville boilers a valve is used (at the foot of 
the downcast) in accordance with the specification 
‘*which prevents the water from rising when depression 
or exhaust is produced in the purifier ‘owing to the 
disturbance caused by excessive rolling of the vessel.’” 
Want of circulation is a common defect in the old type of 
marine boilers: we often hear of the water disappearing 
from the gauge-glass, and reappearing on the opening of 
the stop-valve, and without doubt in many cases upon the 
opening of the furnace doors. At such time the boiler is 
in a most dangerous state, and the condition has caused 
the collapsing of the furnace crowns. 

The Belleville accident with careful reasoning upon the 
facts produced at the inquest, without any comment of 
mine, should be sufficient to suggest the immediate in- 
vestigation of the cause of the trouble; a rather small 
specially constructed boiler for experiments at atmo- 
spheric pressure in order that the circulation of the water 
could be watched without danger, would soon bring the 
cause to light and the remedy would follow. 

Your obedient servant, 
Ep. DARKE, 








THE METRIC SYSTEM. 
To THe Eprrok or ENGINEERING. 

Sir,—I trust you will allow me space to express my 
appreciation of the convincing letter of ‘‘Twelve to the 
Dozen” in your issue of April 28. As he most truly 
observes, the metric and decimal system is simple 
enough for simple transactions. This is probably the 
reason why scientific men have foolishly been led into 
adopting it. The simple calculations of the physicist, 
for example, seem hardly to warrant the use of any 
system at ali, and we may yet see the day when 
‘*common sense” counsels a return to the use of bones 
as counters. I have no doubt that some genius is only 
waiting for the abolition of decimals to introduce a slide 
rule on which it would be possible to perform a calcu- 
lation involving say—pounds, ——? pence, and tons, 
hundredweights, quarters, pounds. If our system does 
not, as your correspondent claims, offer ‘‘ great faci- 
lities for mental calculations,” it certainly presents abun- 
dant opportunities for mental exercise. 

I am, Sir, yours truly, 
April 30,°1899. 30} YARDS TO THE Ron. 





To THe Eprror oF ENGINEERING. 

S1r,—I have been somewhat exercised by your recent 
article on the ‘‘ Metric System.” 

I cannot claim to say anything new for, or against, 
the metric or any other system ; being neither an expert 
nor a disciple of any. 

But I venture to trouble you with a few remarks on 
the subject, as it appears to one of the very (numeri- 
cally) important body of citizens of ordinary stupidity. 
You say the metric system has no necessary connection 
with a decimal notation. But since its unit of volume is 
the cube of a dimension, which is itself one-tenth of the 
unit of length, it would appear committed to the decimal 
notation. 

I need not advocate the duodecimal notation, as you 
admit its advantages, while doubting the possibity of 
the public learning it. Undoubtedly it must involve a 
severe mental wrench to adopt any change in our system, 
very much equivalent to the imposition of a foreign lan- 

age ona nation. But would the man in the street find 
Saoledunle more difficult to acquire than the metric 
system? I experimented on myself some days ago in the 
train, and though, of course, results required translating 
into ordinary figures, it was evident that one might soon 
acquire the habit of thinking in the new figures. I 
believe two hours’ work a day for a fortnight would 
enable the man in the street to acquire any system. But 

ou are Loge rf right in ee that all the king’s 
Comes and all the king’s men could not compel him to 
make the necessary effort. Is the metre a practically 
good unit? It isa measure of the earth’s radius, which, 
as I once heard Lord Kelvin say, would be very convenient 
if we were in the habit of burrowing along radial lines ; 
but so long as we remain on the surface it is not con- 
venient. ould not a measure of a geographical mile be 
a much better unit? The metric system 1s quite inap- 
plicable to all measurements in navigation. _ 

The question of foreign trade is rather difficult to the 
man in the street. We are constantly informed by con- 
sular reports and yourself that the British trader is losing 
millions’ worth of foreign trade because he does not use 
the metric system ; what we in the street cannot under- 
stand is, a this isso, — does he not use it? It 
is legal. There appear two possible answers to the ques- 
tion, either (1) he is ‘‘ hide bound” and cannot, or will 
not, see which side his bread is buttered, and has all the 
obstinacy, pride, and lack of ‘flexibility of adaptation ” 
attributed to him by the consuls and other candid friends; 
or (2) there is really some greater difficulty than meets 
the eye in using the metric system. In the former alter- 
native it is not necessary to have deeply studied evolu- 





tion to predict what must come té him in competition 
with the “more fit” American or German ; and no com- 
pulsory system of weights and measures or legislative 
enacsments can avert the inevitable result. 

You remark in your article that the French housewife 
demands a livre, a half kilo, &. And in an editorisi 
note this week you say the word “tonne” is in lar 
use in countries using the metrical system. Do not these 
circumstances rather tend to show that in spite of | 
enactments the metrical system is too inconvenient for 
practical everyday use ? 

Yours truly, 
Reynoitp H. N. ALLEYNE, 

11, Avenue Victoria, Scarborough, April 29, 1899, 


To THE Eprror or ENGINEERING. 

S1tr,—When I read your leader on the above subject I 
was rash enough to hope that none of your readers could 
any longer fail to see what constituted the dominant 
feature of the metric system. This, as pointed out by 
you, is of course the eminently simple and rational rela- 
tion between the standards of length, capacity, and 
weight ; and the corresponding defect of the English 
measures lies in the absence of any relation between 
these three standards. 

However, I remembered in time Matthew Arnold’s 
warning—I am quoting from memory—not to be sur- 
prised at anything ‘‘in a country where one may wake 
any morning to find a letter in the Times denouncing 
the absurdity of a decimal system,” and was not quite 
unprepared for ‘‘ Twelve to the Dozen’s” letter in your 
current issue, I cannot but wish that he had chosen 
some other plan than that of making assertions ‘‘ without 
going into detail.” A few examples would have been 
useful in eupporting his surprising statements that ‘‘the 
chief advantages of our system are its great facilities for 
fee mental calculation,” and that it will befound ‘‘a 
labour-saving device of the greatest value.” 

Few of us are called upon to present ‘‘the results of 
large commercial operations in a simple and easily grasped 
form ;” but those engaged in the more modest occupation 
of calculating steam engines or compressors, or pumps, 
will be amazed to hear that the constant use of factors 
like 144, 1728, 277.27 (cubic inches to the en 62.5 
(weight of a cubic foot of water) is ‘‘a labour-saving 
device of the highest value.” Does ‘“‘Twelve to the 
Dozen” habitually perform calculations of this kind 
mentally ? or, to give an instance of ‘large operations,” 
does the statement that a sewage requires 32 grains of 
lime to the gallon for treatment, present to him “in an 
easily grasped form ” the quantity of lime necessary to 
precipitate 500,000 gallons? 

It may be as well to eg out here that, in calculations 
with metric units, all the factors quoted me powers 
of 10; and perhaps it would be of interest to give an ex- 
—— of a very simple calculation in both systems: To 
find, say, the work done in compressing isothermally the 
unit volume air to one-half. Using the cubic foot and the 
foot-pound in one case, and the litre and the kilogramme- 
metre in the other, the figures are : 

(a) 1 x 144 x 15 x log. nat. 2 = 2160 x .6931 = 
1497 foot-pounds. 
(b) 0.001 x 10,000 x log. nat. 2 = 10 x 0.6931 = 
6.93 kilogramme-metres. 


I hardly think that there can be two opinions as to 
which calculation is easier to carry out. 

Unless ‘‘Twelve to the Dozen” will ly examples, it 
is difficult to discuss his assertion that the metric system 
‘* rapidly mes cumbersome in practical work, and has 
to be modified in various directions.” At present I am 
unable to recollect a single instance ; and I am reluctantly 
compelled to surmise that his arithmetic, and not the 
system, must be blamed for the sad fact of “‘the result 
being in many cases only approximate to the second place 
of decimals.” It ought y to be quite possible to get 
it correct to that degree. : 

As re 8 your correspondent, Mr. Phipson, you have 
yourself pointed out his error in respect of tons, and 
the fact that this unit is quite generally used. No one 
familiar with the system would state the displacement of 
a vessel, or the lifting capacity of a large crane, in kilo- 

mmes, any more than they would do so in pounds in 
Fnglish units. The incongruity of the units is largely of 
his own making. The gramme is, not the unit which 
corresponds to the metre, except, perhaps, etymologically. 
Whichever unit is most convenient is used, just as elec- 
tricians use the ohm and the megohm, or the watt and 
the kilowatt, to suit any particular case. For the rest, I 
think it isa ag raise a side issue of such very small 
importance as the etymology (or “‘ orthography,” as Mr. 
Phipson calls of the names given to the metrical units. 

am, Sir, your obedient servant, 
May 1, 1899. G. A. H. 





EARLY STEAM SHIPS. 
To THe Eprtor or ENGINEERING. | 
Sir,—In reply to a recent question of ‘‘ Inquirer” I 
may state that the lines of the Great Eastern, to scale, 
were published in the ‘‘ Encyclopedia Britannica,” about 
1850-60, and in 1861 republished in a work on shipbuilding 
by A. and R. Murray. The lines of other steamships, 
Caplan, ew &ec., are also given. Weale, many years 
ago, published a large plan of the Great Britain. 


Yours meena Ag) P 
° » FOWELL, 


Tue Suez CanAu.—The transit revenue collected by the 
Suez Canal Company in the first three months of this 
year was 938,677/., as i ase with 847,061/. in the 
corresponding quarter of 1898, and 745,718/. in the corre- 
sponding quarter of 1897. 


Bayswater. 








592 


ENGINEERING. 








[May 5, 1899; 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 19. 

EvIpDENCE accumulates of a stronger rail demand 
for autumn delivery. The recent order for 60,000 
tons rails placed at the Maryland Steel Company has 
been followed by another order with the same com- 
pany for 75,000 tons rails (67 pounds), both lots 
to delivered to the Chinese Eastern Railroad. 
The rails are to be shipped by tramp steamers to 
northern Chinese ports. Two reasons were assigned 
for the placing of these orders on this side, viz., the 
lower prices charged and, second, the quicker deli- 
verie3 promised, Contracts for 20,000 tons of plates and 
— have been placed within ten days, and mainly 
at the highest level of prices yet named. Some buyers 
of material think they see evidences of a reaction, but 
they are not apparent. The present weekly produc- 
tion of pig iron is estimated by one authority to be 
251,114 tons per week and by another authority 
245,000 tons per week. The general condition of 
business is exhibited in the interesting statement that 
the bank clearings for the entire country last week 
were 2,127,000,000 dols., the highest on record. 
There is no iron being offered in the open market, 
and intending buyers are still obliged to stand their 
turn. The strongest feature of the iron market is 
that there is an accumulation of business for attention 
at furnaces and mills as soon as the managers are in a 
position to consider it. Prices are very strong, and 
another general advance is more probable than a 
weakening. Consumption is increasing and new re- 
quirements are multiplying, especially in the direc- 
tion of bridge-work. Bar mills are overrun with 
business, but for two weeks business has been at a 
minimum. Now that a combination is perfected 
and new quotations are to be announced within a 
week, an influx of orders is to be looked for. Bes- 
semer pig is high, and but little capacity remains to 
sell this year. Should it be demonstrated within 
thirty days that this capacity cannot meet the de- 
mands during May and June, there will be another 
advance in prices. Billets have been at a standstill 
for several weeks at mills, The next influx of orders 
will set in not later than the middle of May. Loco- 
motive orders are taxing shop capacity, and car- 
builders are pushing contract work to have addi- 
tional plant capacity by September. The volume of 
business is indicative of an extraordinary activity in 
all industries and channels of trade. The volume of 
money in the hands of the people has increased 
120,000,000 dols. in a year, of which 112,000,000 dols. 
is gold. 

April 27. 

Consumers of all kinds of iron and steel are satisfied 
that they are meray bern mistake in awaiting the out- 
come of the contest between expanding capacity and 
expanding requirements. There is no lnete for a re- 
action from present quotations, There is no accurate 
information as to the increased output that may be 
reached within three or six months. There is great 
uncertainty as to the volume of business that may be 
presented during the months of May and June. There 
is nothing settled except that iron and steel prices are 
high and that requirements are in excess of current 
production. The next rush will probably be for 
steel billets. Buyers West and East are anxious 
to place orders, but the production is in four or 
five sources of supply, and these are acting in 
accord in anticipating autumn requirements slowly. 
The upward movement of prices appears for the 
time being to have exhausted itself. There is no well- 
settled opinion anywhere as to what the outcome will 
be. An enormous volume of business is being trans- 
acted, and there is no apparent falling off. Pig iron 
is not selling to any extent. Billets will be contracted 
for very rapidly when buyers begin. The car-builders 
have placed enormous orders for common iron angles, 
&c., and at high prices latterly. Most factories are 
now debarred from making promises for three or four 
months. Bridge-builders are all gathering in a great 
deal of business, and locomotive builders are straining 
shop capacity on day and night work to not dis- 
appoint railroad managers. There are negotiations 
now pending, which will very largely increase the 
amount of work for autumn delivery. Conservative 
estimates regard 20-dol. pig iron as not far off. 
Southern furnace managers are at present figuring on 
early winter deliveries, which, it is said, involves a 
concession. Plate and structural iron makers are 
obliged to name prices in order that builders may esti- 
mate on projected work. There are — buyers on 
Western markets for light rails, and for girder rails 
for trolley lines. The situation is hard to define, 
there being so many contradictions. The exportation 
of iron and steel for the fiscal year 1899 is likely to 
show an increase of more than 30,000,000 dols. over 
last year. The exportation of electric car equipment, 
including motors and air pumping machinery, is 
assuming larger proportions. 








Sourn ArricaN Rattways.—The contemplated line 


Fesroary, 1899, 


eavy steel rails are to Middlesbrough quotations. 


Marca, 1899. 











DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pigifvon Warrant Markets.) 


AprRIL, 1899, 








Nors.—FEach vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and ll. in all other cases. : 
r bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 


The price of quicksilver is + 








uge. The 


plated lines in the Karoo, will have a narrow 
as not yet 


gauge of certain projected Transkeian lines 
m determined. 


PERsONAL.—Messrs. Flannery, Baggallay, and John- 
son inform us that they have taken into partnership Mr. 
Ernest Cranston Given, Assoc. M. Inst. C.E., leas. 





from Aliwal North to Barkly East, and other contem- 


M. Inst. Mech. E., and Mr. Herbert Boys Gregson, 





Wh. Sc., Assoc. M. Inst. C.E., M.I.N.A. The firm 
will in future be known in London as Messrs. Flannery, 

ay, and Johnson, and in Liverpool as some 
Flannery, Tritton, and Given.—Messrs. the Blake or 
Knowles Steam Pump Works, Limited, inform t _ 
they have appointed Mr. Philip 8. Doherty, of St. _ ° 
Chambers, 40, South King-street, Manchester, as the 
sole agent for Manchester and district. 
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a 
INDUSTRIAL NOTES, 


Tue plasterers’ dispute seems to be drifting to- 
wards a crisis more or less serious, as regards the 
other branches of the building trade. The plasterers 
cannot be exonerated from blame. They have had 
opportunities of negotiation, and of making certain 
concessions which they either refuse to make, or for 
the duc observance of which they refuse to give 
uarantees on the part of the members. If a union 
cannot give guarantees its position is anomalous ; 
there is, indeed, no one with-whom to enter into a 
contract. The officials of the Plasterers’ Union appear 
to think themselves secure by reason of the fact that 
only & comparatively few are on the funds, for, though 
4116 were locked out, the major portion have found 
work elsewhere. It seems that only 1714 received 
strike pay on the eighth week, and 1846 on the week 
previous to that, so that the number is dwindling. 
But this view of the case only represents the financial 
aspect, the power of endurance and of resistance. It 
does not touch the rights or wrongs of the dispute. This 
view is lost sight of, but, after all, it is the most impor- 
tant question at issue. It appears that the majority 
of the Master Builders at the Birmingham Conference 
decided to demand assurances from the other unions in 
the building trade that they had no sympathy with, 
and would not support the plasterers, as a condition 
of nolock-out. This is a policy not to be commended ; 
it is a condition not likely to be agreed to. The 
general policy of trade unions is not to judge the con- 
duct of each other. They do not hesitate to express 
opposition to each other privately, and sometimes to 
withhold support, but for open condemovation they will 
scarcely be prepared. The Master Builders cannot 
expect a change of front in this respect. But the 
plasterers should consider the effect of their conduct 
on the condition of the other branches. The repre- 
sentatives of the several unions ought to seriously dis- 
cuss the matter and try to bring about a settlement. 

The adjourned meeting of the joint committee of 
employers and operatives held at Manchester on Wed- 
nesday ended in the adoption of a resolution pointing 
to a 24 per cent. advance of wages in the weaving de- 
artments, to take effect about two months hence. 
Phe agreement of both sections of the committee to 
submit this proposal to their respective constituencies 
was arrived at after discussion and consultations which 
occupied three hours, the proceedings being conducted 
in private. Inquirers learned that after the operative 
delegates had urged the demand for a 10 per cent. 
advance, which had been made by their unions, an 
intimation from the employers’ representatives that 
an overwhelming vote of the manufacturers had been 
given against any advance, led the operative members 
of the committee to submit a seopedil for a 5 per cent. 
advance. The opposition on the part of the employers 
is said to have been in no degree modified by this 
abatement of the demand upon them. It appears to 
have been from the employers’ side, however, that the 
suggestion was first made for a 24 per cent. advance 
as from a date early in July. Neither section of the 
joint committee would have plenary powers, but the 
fact that the operative members of the committee 
eventually concurred in a resolution that the proposed 
compromise should be submitted for the considera- 
tion of both parties was welcomed in Manchester as a 
hopeful sign. A special meeting of the operatives’ 
organisation will, it is said, be summoned for Saturday 
hext. It is to be hoped that the ultimate result may 
be the realisation of a desire for a more uniform 
and stable system of settling matters and more equal 
conditions which will be of advantage to employers 
i competition, and also to the operatives, as under- 
selling cannot then be done on the. basis of lower 
wages—a system now generally condemned. Ever 
since the ‘‘ Brooklands Agreement” and the esta- 
blishment of the joint committee, the tendency has 

een towards equality of conditions, and now we 
see another advantage which has followed. It is not 
many years ago that such a condition of affairs as 
how prevails would have certainly ended in a strike. 
The ‘two parties to a dispute then had no means of 
judging of each other’s state of mind, and of learning 
how far they were prepared to go. The game of bluff 
vv kept up until it was too late, and the only way of 
®arning the strength of an antagonist was by a despe- 
rate fight. Now when they meet round a table cor- 
recter views prevail. Each gets to know the other’s 


strength and weakness, and from this reasonable com- 
promises arise, 





and gy monthly report of the National Union of Boot 
ia Shoe Operatives states that trade has been good 
: most of the large centres, and that, from present 
Pap there is every likelihood of its continu- 
" or some time. This is encouraging, as for a 
in 8 time the trade generally was slack. Stocks, 
ever, had gone, so that a large output had become 
of the y:_ Among the few disputes mentioned, two 
vhs rh ing important, one was at Leicester, 

re a firm fixed a task for the day-work men, and 





if the output was under the firm’s standard the men’s 
wages were docked in proportion, in some instances 
as much as 4s. in the week. The men thereupon 
threatened to leave work unless the stoppages in 
wages were discontinued. On ceasing work the head 
of the firm appealed to the secretary of the Employers’ 
Association to compel the men to resume work. Then 
the matter came before the Board of Arbitration, who 
advised the men to resume work, with the promise 
that the matter should be dealt with. It was, and 
the Board ordered the firm to pay all the back money, 
and laid it down that, in calculating quantities, the 
task fixed must be in accord with the recognised state- 
ment, that is, the men to be paid according to the 
piece-work scale. This was in the men’s favour. 
The London dispute, however, continues. The 
union is behaving well and firmly in this delicate 
matter. The executive hesitate to take the strong 
measure of suspending the London branch, but await 
the award. They have pluckily done all they could 
to bring the men to reason, but the latter wilfully 
stand out. It is useless for the men to prate of con- 
ciliation unless they elect members to the Board when 
constituted. The failure to do this shows want of 
faith in the honesty of the case in dispute. 





The Ironworkers’. Journal for May contains the 
reports of the accountants for the North of England 
Board of Conciliation and Arbitration for the Iron 
and Steel Trades, and also of the Midland Wages 
Board. In both cases the wages have been advanced 
3d. per ten for puddlers, and 24 per cent. for 
those employed at the forges and mills. The ques- 
tion of amalgamation of the two sliding scales 
came before the Midland Wages Board in the sha’ 
of letters from the North of England Board, ask- 
ing for particulars under four heads, but in the 
course of subsequent correspondence, answers to the 
three first questions were deemed to be sufficient. The 
operatives’ section on the Board urged that the altera- 
tion of the Midland scale should be from 1s. 6d. to 
ls. 9d., but on its being pointed out that it might 
affect the basis of negotiation for the purposes of 
amalgamation, the suggestion was not persevered in. 
The result was that the accountant was instructed to 
prepare the statement required by the North of 
England Board with a view to the amalgamation of 
the sliding scale, and that the negotiations be pressed 
forward. Thus, after a long interval, and many dis- 
cussions, the probability is that the two scales will be 
amalgamated. Preparations are being made for a 
general conference of delegates from all districts to 
consider the present position and future prospects of 
the Association, which embraces the whole of the iron 
and steel makers throughout England, Scotland and 
Wales not being included. One of the suggestions 
down for discussion is that a united effort be made to 
obtain an eight hours’ working day for the steel- 
workers. Other matters relate to amendment of the 
rules, appointment of delegates, constitution of the 
executive, and other subjects. The Journal gives a 
full report of Sir David Dale’s excellent paper on 
‘* Conciliation and Arbitration,” read at the Leeds 
Conference for the Promotion of Co-operative Produc- 
tion. During the thirty years that Sir David Dale’s 
experience extends over, conciliation has grown and 
extended in all directions, He owns as his chief guides 
the late Mr. Mundella and Sir Rupert Kettle. Sir 
David began with the Consett Iron Works in 1858 to 
consider what could be done to avert labour disputes. 
In 1866, 1867, and 1868 the great strikes induced him 
to move in the matter, and he carried a resolution in 
favour of conciliation at the Associated Chambers of 
Commerce, and in 1868 he addressed a letter to the 
members of the Iron Manufacturers’ Association ; 
this was followed in 1869 by the establishment of the 
North of England Board, now so successful, 





The May report of the Associated Iron Moulders of 
Scotland states that the four weeks covered by the 
report are most cheering and encouraging. ‘Trade 
keeps good, and reference is again made to the losing 
of time when there is plenty of work to do. The 
report says: ‘‘ We feel it incumbent upon us to ask 
those who will go on losing time to take notice that 

ood trade will not always last. As a brother speak- 
ing to a brother, let us remind you that the working 
time of members will be referred toin dull times. The 
employer will mark his — of it by giving ite 
days when not wanted. e are constantly being 
Yritten to on this matter, and we trust men will take 
notice that it is not fair that firms should be penalised 
by such an amount of lost time. Their plant and 
machinery and oncost charges are all running on, and 
we trust that our men will attend to their work.” It 
is a mild but plaintive appeal to men to do their duty. 
The society is increasing.in numbers, and the funds 
are rapidly accumulating. In the month covered by 
the report the balance was increased by over 1204/. 
The further investment of 10,000/. has been carried b 
a very large majority, the total pa being 53,7610. 
Care is being taken that men shall not receive idle 
benefit unless the rules are rigidly adhered to, for 


there is work in plenty for willing hands. The more 
the unions insist upon steadiness at work, and 
thorough competence on the part of members, the 
more will the unions be regarded as beneficient institu- 
tions by employers. This recognition will do more to 
strengthen the unions than strikes against non-union 
men. Several unions are making an effort to effect 
such changes in their organisation as will enable 
them to deal. more effectively with the idle few 
who use the unions merely for personal purposes, 
for what they can get rather than for what they may 
be able todo. Wages movements are just now quiet, 
but some negotiations are still pending as to rates in 
particular districts. The whole of the iron and steel- 
using trades are busy in Scotland, and will doubtless 
remain so until the summer holidays give them a rest. 

The upward movement in the prices of raw and 
finished iron seems to have tended to bring forward 
more inquires from buyers for engineers in the Lan- 
cashire districts, where orders have been kept in 
abeyance, with the result that exceptional activity 
prevails throughout all branches of the engineer- 
ing trades. Extensions of works continue to be 
pushed forward in various directions with the view of 
meeting the largely increased demand, and yet the 
requirements of customers cannot be adequately met 
as regards delivery. The slackening down to some 
extent in the shipbuilding industry will, doubtless, 
eventually have some effect on the position of the 
engineering trades, but at present the outlook is one 
of extreme pressure, especially in the machine tool- 
making, locomotive and stationary engine-building, 
and in the boiler-making trades, all of which are well 
engaged for the remainder of the year. There are 
not at present any very serious labour complica- 
tions in the engineering industries of Lancashire, 
though the wages question is not altogether out of 
the way. In the iron trade there has been some ex- 
citement owing to the abnormal rise in warrants, the 
further considerable advances having disorganised 
business in the iron market. The position was largely 
due to speculative operations, but some heavy buying 
both on’ American and Continental accounts had a 
share in the disturbed condition referred to. The 
outlook was so uncertain last week that neither 
makers nor merchants cared to quote for pig iron at 
all. The position was such that prices were regarded 
as merely nominal, and not as a basis for business pur- 
poses. Local makers are practically out of the 
market, but in any case offers would not have been 
looked at except at a substantial advance on the 
rates of the earlier part of the week. In the finished 
iron trade makers have been diffident in quoting, ex- 
=< for very small quantities to regular customers, 
orders only being accepted at 4n advance. The steel 
trade also shows a further advance. 





In the Wolverhampton district there has been such 
an improved demand in the iron trade that producers 
have practically nothing to sell, certainly not at present 
rates. Home requirements are pressing and unprece- 
dently large, and good indents are to hand for shipment 
of various assortments of iron to the Cape and the Aus- 
tralian markets. In other departments there has been 
a heavy demand for iron and steel, owing to important 
orders from India, for bridge and girder work for 
home railways, and for considerable quantities from 
the mills, Makers of best brass report fairly active 
demand from firms not able to obtain steel in sufficient 
quantities for their purposes. The manufacturers of 
common bars have not been so busy for years past, 
many being actively engaged on orders taken before 
the present higher rates came into operation. Best 
sheets and trunk sheets find ready purchasers, and 
black sheets for galvanising purposes are bought in 
larger parcels. Makers of hoops have secu some 
good home orders, and both in fine strip and rods 
there has been a considerable business. All classes of 
constructive sections are in brisk demand, and the 
activity in the steel trade is unabated. Pig-iron 
makers have in most cases sold their entire output 
for the quarter, and are unable to entertain further 
orders. Prices of both raw and manufactured iron 
are exceptionally strong, with an upward tendency 
generally. Thus the position of the iron and steel 
trades is excellent, and the outlook for some time to 
come is most encouraging. The mills and forges and 
furnaces are in full operation, the entire output is 
bespoke, and prices generally are fairly remunerative. 
The high price of raw material and of fuel, and the 
higher wages of the workers, keep the margin of profit 
somewhat close in comparison with the immense 
profits of a quarter of a century ago; but the margin 
is better than for a long time past. 


In the Birmingham district the speculative advance 
in the Scotch and Cleveland pig-iron warrant markets 
led to increased firmness in the iron market, and there 
was some excitement with regard to the rrr am 
inadequate supply. Importations from South York- 
shire and ales, and other districts have been 





diminishing, as those districts have no surplus supplies 
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to dispose of, and America, instead of — an ex- 

rter of pig-iron, is now a large buyer, both in 
inglish and in European markets. South Stafford- 
shire smelters are obliged to confine their operations 
almost entirely to old customers, as they can scarcely 
keep pace with the ordinary requirements of con- 
sumers. Values are slightly advanced for all descrip- 
tions of crude iron owing to its scarcity. There has 
been a steady demand for all classes of finished iron, 
especially for ordinary qualities of bars, angles, and 
plates. Inquiries for wagon building, railway con- 
struction, and generally for engineering purposes, 
have been exceptionally brisk, but the demand for 
plain and galvanised sheets has been rather quieter. 
Some manufacturers have practically sold the whole of 
their output for the remainder of the quarter, and are 
quoting what may be regarded as prohibitive rates for 
ordinary merchant brands. The engineering branches 
are fairly busy in all departments, as also are boiler- 
makers, ironfounders, smiths, and electrical engineers. 
The major portion of the local industries using iron, 
steel, and other metals are also fairly busy, some 
working overtime constantly. There are no serious 
labour disputes pending at the present time. 





The May-day labour demonstrations this year have 
fallen off in interest compared with a few years ago. 
The chief demonstration in Great Britain was the one 
organised in London, in Hyde Park, at which five 
platforms were erected. The two best-known men as 
speakers were the secretary of the London Trades 
Council, and the secretary of the Amalgamated Society 
of Engineers. Most of the other speakers were also men 
connected with the Social Democratic Federation, and 
the Independent Labour Party. The resolution is too 
mild for the Socialist Labour Party, and, therefore, 
they havea resolution of their own calling for drastic 
measures to put down capitalisms and all other ‘‘isms,” 
except socialism. On the Continent also the May-day 
demonstrations have fallen flat. The London wings 
made the day a kind of carnival, with music, dancing, 
and side shows in the evening at the Shoreditch Town 
Hall. Asa labour demonstration the procession and 
the Hyde Park gathering was a comparative failure, 
except as a mere outing for those who took part 
therein. 





The plasterers’ dispute in Birmingham ended at the 
close of last week, the 178 who were locked out return- 
ing to their work. At a meeting held a resolution 
was framed requesting the executive of the union to 
issue a manifesto explaining the position, as the men 
allege that the employers have misrepresented the 
case. 





The masons at the Hartlepools struck work at the 
end of last week. The bricklayers, it is expected, will 
follow suit. In view of the situation the employers 
threaten to lock out the various branches of the build- 
ing trades in the district. 


The strike of dockers at Liverpool ended last week 
by the men presenting themselves for work at the old 
terms. About 500 presented themselves, of whom 
about one-half were re-engaged. It appears that no 
trouble arose between the strikers and those imported 
to take their places, but some of the latter were sent 
back to their homes. 





The West Ham Corporation ended the strike of their 
employés last week by conceding the demands of the 
men, namely, by discharging the non-union hands. 
This action on the part of a corporate body is question- 
able, for the law recognises perfect freedom to join or 
not to join a union as the individual sees fit. 





The London dockers are again organising a crusade. 
The main points in their pro ete are better wages 
and safer conditions of employment. As regard the 
latter, the subject is to be brought before the Home 
Secretary as a dangerous trade, as regards gear and 
working machinery, But some of the men would like 
to get rid of labour-saving machinery altogether. 
The Board of Trade and the Labour Members of Par- 
liament are to be approached to help the dockers to 
secure what they demand. 





The building trades dispute at Hartlepool has led 
to a rather serious oitrage. A builder’s labourer, 
working at a house in Duke-street in course of erec- 
tion, was, it is alleged followed by two other labourers 
with whom he had some words. The pair seized hold 
of the man and hurled him to the ground, a distance 
of two storeys, breaking his leg and inflicting other 
injuries, His assailants were arrested, and will 
doubtless pay the penalty for their brutality. Out- 
rages cannot help labour, they disgrace it. Happily 
they are not now frequent, but they ought never to 
occur. 


The Durham coalowners, at a meeting held in New- 
castle last week, agreed to advance the wages of the 


is limited te three months. The rates of wages have 
now reached 274 above the ‘‘ standard rate.” Matters 
are arranged very peacefully in those districts now, 
but some very disastrous disputes have occurred in 
the past. ; : 

The South Wales miners are now throwing in their 
lot with the National Federation, and have decided to 
goin for the eight hours from bank to bank, which 
hitherto they have opposed, or, at least, have not 
supported. They now support a legal eight-hours 
measure. It is stated that the South Wales Miners’ 
Union has reached to the high figure of 81,000 
members. 

The Belgian coal strike has developed two new 
features, one of which is to bedeplored. The men have 
been losing patience ; they cannot stand along crusade. 
In losing patience they have lost self-contro!, with 
the result that there have been disorderly scenes, and 
the gendarmes have had to disperse the mobs by 
charges, in which some were injured. A remarkable 
manifesto has been issued by ‘‘the duly organised 
representatives of the ——- party in Belgium, the 
general council of which will support you in ‘your 

resent struggle.” Such is the opening sentence. 

he support of the Press, of speakers, and of deputies 
in the Chamber is promised, and ‘‘ the full moral in- 
fluence” of the working party in Belgium. It says 
that ‘the entire proletariat ” is with the men in their 
struggle. But the Council urge the men not to depart 
from the calm attitude which they had adopted, and 
which has called forth the admiration of the entire 
country. Excellent advice at an opportune time. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on April 21, 
Mr. T. H. Blakesley, Vice-President, in the chair, a 
mathematical paper on ‘‘ The Effect of a Solid Conducting 
Sphere in a Variable Magnetic Field on the Magnetic In- 
duction at a Point Outside,” was read by Mr. C. S. 
Whitehead. Itisan investigation of the magnetic induc- 
tion at a point outside a solid conducting sphere when 
magnetic disturbances are taking place in the dielectric 
envelope. An expression is given for the maximum 
value of the magnetic induction when the sphere be- 
comes an infinite plate, and the inducing system consists 
of an alternating current in a circular circuit whose 
plane is parallel to the plate, é.c., when the maximum 
value of the induction, tangential to the surface, is zero. 
A second expression gives the maximum value of the 
magnetic induction normal to the surface for a point at 
considerable distance from the axis and just outside 
the plate. In this latter case, the maximum value of 
the induction tangential to the surface appears as a 
function of the maximum current of known frequency 
in the inducing circuit, the various dimensions in 
space of the system, and the permeability and specific 
resistance of the plate. From these equations, taking 
the most authentic values of the involved constants, the 
maximum magnetic induction normal to the surface for a 
sea-water plate is 44 times as great as it would be for 
an iron plate, and more than 3000 times as great as it 
would be fora nepe ~_ The paper also shows that, 
for the purpose of induction telegraphy, to get the best 
effect the receiving coil should have its plane vertical— 
not horizontal—firstly, because the distance of the 
inducing circuit from the surface of the plate must 
in practice small compared with the distance of 
the point from the axis, so that the maximum normal 
induction is small compared with the maximum 
tangential induction; and, secondly, because the maxi- 
mum normal induction varies inversely as the fifth 
power of the distance of the point from the axis, 
whereas the maximum tengetatel tedestion varies in- 
versely as the fourth power of that distance. In conclu- 
sion, Mr. Whitehead applies his formule to the practical 
case mentioned by Professor Lodge in the Journal of the 
Institution of Electrical Engineers, February, 1899, 
page 805. Professor Lodge there describes a horizontal 
receiving circuit, and states that, with no condensers in 
the circuit he ‘‘ was not usually able to hear anything ” in 
the telephone. Mr. Whitehead calculates that under 
such conditions the theoretical value of the current in 
Professor Lodge’s horizontal secondary is 0.066 micro- 
amperes, but that with a vertical circuit the received 
current would have been 33 milli-amperes. 

Mr. Blakesley observed that, as a rule, experiment 
receded theory. He congratulated Mr. Whitehead upon 
aving settled from theoretical considerations that the 
vertical position of the receiving coil is best. 

Professor Everett said that the very elaborate method 
of analysis adopted in the paper appeared to be very 
clearly stated. He would like to know whether the 
ane coil ought to be vertical as well as the receiving 
coil. 

Mr. Appleyard thought that experiment had left no 
doubt as to the best ition of both coils. The eany 
investigations of Mr. Willoughby Smith, and the later 
work of Mr. H. R. Kempe and Mr. Preece, had proved 
that for the best effect both coils should be vertical. But 
vertical coils were difficult to fix and expensive to 
maintain. It was this reason probably that led Professor 
Lodge to try what could be done with coils placed hori- 
og 

Mr. itehead, in reply, said that his formule only 
applied toa horizontal inducing coil. He had not worked 
out the case of what would happen if the inducing coil 
itself was vertical. In the Flat Holm experiments both 
circuits were straight wires with their ends to earth, so 


Mr. R. A. Lehfeldt then gave a demonstration of a 
method due to Professor T. W. Richards for standardisin 
thermometers. This depends upon the ordinary latent. 
heat principle for maintaining constant temperature but 
it includes the consideration of generally more than two 
states or phases of the melting substance. If there are 
¢ components and p phases, then the number of degrees of 
freedom of the system is[c + 2 — p]. When this is zero, 
the temperature and the pressure of the system are per. 
fectly definite. Thus the following chemical formula re. 

resents the four phases to be equilibrated in the case of 


lauber’s salt : 
Na, SO, 10 H,O 
f Nae SO, 


Leong 

Vapour. 

Professor Richards has determined the temperature of 
equilibrium in several useful cases. The salts are put 
into a test tube in an air bath formed between it and a 
second test tube, the whole is then heated in a beaker of 
water over a small flame. If the salt is pure, and care is 
taken to avoid the effect of supersaturation, this method 
is highly satisfactory. It = an extensive range of 
fixed points, and is especially useful in thermometry for 
fixed points between 0 deg. and 100 deg. A few of these 
temperatures may be noted : 


5 Deg. Cent. 
Sodium chromate soo. EE 

»» Carbonate... .. 63.3 

»  thiosulphate ... 48.0 

», bromide 50.8 
Manganese chloride ... 57.8 
Trisodium phosphate ... 73.4 
Barium hydroxide 78.0 


Mr. J. A. Harker asked how long the temperature 
remained constant. The special value of Kichard’s 
method for standardising thermometers of short range 
had been pointed out by Dr. Chree. It obviated the 
necessity for auxiliary bulbs, and it would be extremely 
useful in graduating a thermometers, 

Mr. Blakesley said that sodium chromate was repre- 
sented by a very useful temperature. Could this substance 
be regarded as sufficiently stable to give satisfactory fixed 

int ? 

Mr. Lehfeldt, in reply, said that the time taken by the 
transformation was certainly several minutes. All the 
fixed points mentioned were theoretically as definite as 
that corresponding to sodium sulphate, but they had not 
been so accurately determined. 





ScaRBOROUGH.—The North-Eastern Railway Company 
have decided to construct two additional — for 
passenger traffic in its present goods yard at Scarborough, 
and to deal with the fish traffic entirely on its ground 
adjoining the Whitby line, known as Gallow’s Close. 
This close, where ultimately all the goods traffic of Scar- 
borough will be dealt with (reserving the Westborough 
station for —- traffic alone), was obtained some 
years since from the old Scarborough and Whitby Rail- 
way Company, after arbitration proceedings, for between 
90007. and 10,0007. 





BeEtGIAN Biast-FurNAcES.—The number of furnaces in 
blast in Belgium at the commencement of March was 32, 
while the number of furnaces out of blast at the same 
date was eight. The total of 32, 4 Syow the number 
of furnaces in blast in Belgium at the commencement of 
March, was made up as follows: Charleroi group, 14; 
Liége group, 12; and Luxembourg, 6. The output of 
pig in Belgium in February was 105,620 tons, as com- 
pared with 71,810 in February, 1898. The corresponding 
production for the first two months of this year was 
190,100 tons, as compared with 151,530 tons in the corre- 
sponding period of 1898. 





Execrricity at BraDFoRD.—At a meeting of the Gas 
and Electricity Committee of the Bradford Town Council 
on Friday, the city electrical engineer (Mr. A. H 
Gibbings) presented an exhaustive report on the sub- 
ject of the supply of electricity for motive power. The 
charge for the continuous use of current for motive power 
has hitherto been 24d. per Board of Trade unit. The 
committee decided to recommend the town council to 
adopt an experimental scale for the ensuing twelve 
months, under which the charge will be reduced for 
continuous user for motive power to ld. per Board of 
Trade unit. It was also decided to reduce the scale for 
intermittent use from 24d. to 2d. per Board of Trade 
unit. 





Exectric Cars.—The tramway committee of the Liver- 
pool City Council having decided to extend electric trams 
to other parts of the city, tenders were invited for 4 
number of cars. The committee has had an opportunity 
of judging upon an experimental line as to the ees 
of German and American cars; but the present order 
‘or new cars is to be placed with an English come, 
The successful tenderers are Messrs. Dick, Kerr, wee 
Co., Limited, London, who are to supply eighty cars # 
490/. each. -A special meeting of the Hull Corporation 
Tramways Sub-Committee was held on Friday last, 
the 28th ult, to consider tenders for the construc: 
tion of new electric tramways upon the ni 
Three tenders were opened, that of |] -y 
Turner, Heason, and Mitchell, Manchester, being 
19,9332. 5s.; that of Mr. P. Smith, Manchester, Rod 
24,2721. 4s. 4d.; and that of Messrs. Burton and ood 
Hull, for 26,3912. 5s. 10d. It was unanimously deci 








miners 24 per cent., one moiety of which, however, 


that they really amounted to vertical coils. 





to accept the tender of Messrs, Turner, Heason, 
Mitchell. 
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LOCOMOTIVE REPAIRS AND RENEWALS. 
London and North-Western Railway: The Average 
Life of a Locomotive. 

By Mr. R. PricE-\WILLiaMs, M. Inst. C.E. 

Wirn the valuable and very complete data placed 
at his disposal by Mr. Webb in 1869, with full details 
of the actual weight, cost of labour, materials, and 
average life (as measured Pf wear and tear) of each 

rticular part of a standard type of a London and 

Jorth-Western Railway Company’s locomotive, the 
writer was enabled to calculate the average ultimate 
life of the entire structure, and the amounts which 
would require to be spent upon it to maintain it in a 
thoroughly efficient and normal condition during that 

riod. 

The results of these calculations which are recorded 
in the proceedings of the Institution of Civil Engi- 
neers show that, with the periods of life of the 
different parts, varying as they do from six months 
in the case of the tender brake blocks, india-rubber 
pipes, &c., to thirty years in the case of the side 
frames and other parts not subject to appreciable 
wear, the mean life of the engine and tender, when 


of engines has in the meantime nearly doubled (88 per 
cent. increase), the amount expended in wages on 
their maintenance and renewal has only increased 
about 30 per cent., while the wages per engine have 
actually decreased nearly 31 per cent. (30.70 per cent. ), 
which would balance an increase of as much as 44 per 
cent. What makes this decrease all the more striking 
is that it should have occurred at a time when the 
price of labour had advanced, and large additions made 
to the weight and quantity of material used in the con- 
struction of the larger and more powerful engines now 
in use, which might have been expected rather to have 
added to the cost of labour per engine. 

It is unquestionably to these large and continuous 
reductions in the item of wages, which have nearly 
kept pace with the reductions in the price of the steel 
material, that this close agreement between the calcu- 
lated and actual cost of the maintenance and renewals 
per engine must be ascribed. 

As regards the reduced cost of the materials per 
engine, it should be observed that although the price 
of the material has fallen during the period in ques- 
tion over 60 per cent. the actual reduction in its cost 
per engine has only been 204 per cent., the difference 
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s | Number > : Total Ex- 
Year. | , Per F Per Total Wages Per Total Total Miles 

| a a Wages. | Engine. | Material. Engine. | and Material.| Engine. | Train-Miles. | per Engine. Frain Mile. 

| £ £ £ £ y £ number number d. 
1869 | 1,589 168,706 109.62 176,956 114.98 345,662 224.60 £3,279,660 15,127 3.5635 
1870 | 1,559 171,143 300 78 155,608 99.81 326,751 209.59 25,037,527 16,060 3.1321 
1871 1,619 156,443 96.63 154,430 95.38 310,873 192.01 26,507 ,002 16,372 2.8147 
1872 1,791 168,207 93.92 158,452 88.47 326,659 182.39 28,835,916 16,101 2.7188 
1873 2,032 189,712 93.36 | 211,517 | 10410 401,229 197.46 30,123,750 14,825 3.1966 
1874 2,085 189,917 91.09 202,925 97.33 892,842 188.42 30,474,401 14,616 3.0939 
1875 2,157 189,506 87.86 203,367 94.28 £92,873 182.14 31,748,606 14,719 2.9693 
1876 2,196 173,934 79.20 196,986 £9.70 370,920 168.90 32,323,759 14,719 2.7540 
1877 2,233 181,009 81.46 180,348 80.77 362,257 162.23 32,701,680 14,645 2.6586 
1878 2,247 186, 82.82 164,858 73.37 350,957 156.19 32,498,113 14,463 2.5918 
1879 | 2,246 174,017 77.49 150,270 66.91 324,317 144.40 32,517,933 14,478 36 
1280 2,266 188,770 83.30 143,608 63.38 332,378 146.68 34,911,787 15,406 2.3850 
1881 | 2,315 189,822 $2.00 146,644 63.35 336,466 146.35 36,188,478 15,632 2.2315 
1882 | 2,377 170,547 | 71.75 162,535 68 38 333,082 140.13 36,780,484 15,473 2.1735 
1883 2,419 180,4&0 74.61 187,372 77.46 367,852 152.07 38,096,778 15,749 2.3173 
1884 | 2,462 178,602 72.55 201,871 81.99 880,473 154.54 37,948,865 15,414 2.4062 
1885 | 2,490 170,339 68.41 196,342 78.85 366,681 147.26 37,974,227 15,251 2.3174 
1886 | 2,523 173,629 68.82 201,409 79.83 375,038 148.65 37,625,328 14,913 2.3923 
1887 + 2,543 190,068 74.74 | 212,244 83.46 402,312 158.20 88,037,184 14,977 2.5351 
1888 | 2,547 189,189 74.28 | 203,208 79.79 392,397 154.07 38,641,005 15,171 2.4373 
1889 2,551 196,085 76.87 218,214 85.54 414,299 162.41 40,543,888 15,894 2 4536 
1890 2,592 198,161 76.45 204,159 78.77 402,320 155.22 41,899,410 16,165 2.3045 
1891 | 2,621 192,411 73 41 209,496 79.93 401,907 153.34 42,494,389 16,213 2.2699 
1892 | 2,671 193 488 72.44 213,448 79.92 406,936 152.36 43,236,699 16,188 2.2589 
1893 2,717 184,335 67.85 217,553 80.07 401,888 147.92 41,131,988 15,138 2.3450 
1894 | 2,741 188,903 68.92 209,485 76.43 398,388 145.35 41,466,847 15,128 2.3058 
1895 2,761 194,544 70.46 216,033 78.25 410,577 148.71 41,655,965 15,087 2.3655 
1896 | 2,780 205,611 73.96 | 228,537 82.21 434,148 156 17 43,308,238 15,577 2.4062 
1897 2,812 203,315 72.31 240,320 85.46 443,635 157.77 45,486,774 16,176 2.3407 
1898 | 2,878 218,649 75.97 249,965 86.86 468,614 162.83 47,548,652 16,521 2.3653 

| 70,770 5,556,571 2402.83 | 5,818,160 | 2495.03 11,374,731 4,897.36 | 1,091,070,333 | 462,198 76.4984 

9409 an 5 7 
me {a et in Sl See 
30 years 380 years 30 years 30 years 5,407 


measured by the amount of its original net cost, would 
be about eleven years (engine, 10.80 years; tender, 11.90 
years), and that during its ultimate life period of thirty 
years (1869 to 1898 inclusive) 4890/. 10s. would have 
to be expended upon it to maintain it in a thoroughly 
efficient condition. 

As that ultimate life period has now been reached, 
the company’s reports afford the means of ascertaining 
how far this calculated expenditure per engine during 
this period agrees with the actual figures in the reports, 
particulars of which are given in the accompanying 
tabular statement, which has been submitted to Mr. 
Webb, who has been at the trouble of having the 
figures examined, and with a few minor corrections, 
verified. 

The aggregate expenditure on the entire locomotive 
stock during the period in question has amounted 
to the enormous sum of over 114 millions sterling 
(11,374,734/.), an amount exceeding the capital outlay 
ontheentire working stock of thecompany (10,056,225/. ) 
Large, however, as this expenditure appears to be in 
the aggregate, it will only be found to amount, on an 
average, to 4897/. 7s. 24d. per engine, and 163/. 5s. 
per engine per annum during the whole of that period 
—almost the exact calculated results based on Mr. 
W ebb’s data already alluded to, viz., 4890/. 10s. and 
163/. respectively (vide ‘* Molesworth,” page 265). 

Having regard to the great changes which have 
occurred during this long period of thirty years, the 
increased size, weight, al power of the engines of the 
present day, the higher rate of wages paid for labour, 
and, on the other hand, to the very large reductions 
in the price of the steel material, it is somewhat diffi- 
cult to explain the remarkably close agreement of the 
calculated and actual figures. There is, however, one 
yery noticeable fact in the statement which goes a 

ong way to explain it, and that is the remarkable 
equation which has been maintained in the amounts of 
Po and materials respectively throughout that long 


It will also be observed that although the number 


being accounted for by the additional cost of the 
much larger quantity of material used, as it is obvious 
that had the engines continued to be constructed of 
the same size and type of those of 1869, the reduction 
in the cost of the material per engine would have 
been commensurate with the reduction in its price. 
This addition to the cost per engine in respect of the 
increased quantity of material, still further contri- 
butes to preserve the equilibrium between the wages 
and materials, which has been maintained during the 
last thirty years, and as the records of the company 
prove, had previously existed for a number of years. 

That the London and North-Western Railway Com- 
~ has largely benefited by these great reductions 
in the price of the material as well as by the equally 
remarkable continuous reductions in the cost of the 
labour is unquestionable, and so far as these economies 
relate to the cost of labour, they are entirely due to 
improvements in construction, workmanship, labour- 
saving — and more especially to the con- 
spicuous ability, skill, and resource of the company’s 
chief mechanical engineer, Mr. Webb, during whose 
period of office all this has been accomplished. 

Asan illustration of the economy effected in the item 
of labour, it may be mentioned that the reduction in 
1898 amounted to 31 percent. below what it was thirty 
years ago, a saving of 31/. per engine per annum in 
the case of the 2878 locomotives now owned by the 
company, which would represent an annual reduc- 
tion in the working expenses of nearly 100,000/. 
(96,892/.). The total saving to the company resulting 
from these reductions in the cost of labour alone during 
the last thirty years has amounted to over two millions 
sterling (2,110,013/.). 








TRANS-SIBERIAN RAILWAY.— oe ferry boat, which 
is to carry whole trains on the Trans-Siberian Railway 


between the Listvinnitchnaya and Monisovaya stations, 
is being actively pushed forward. The boat is expected 
to be ready for service by the middle of August. 








EVAPORATIVE CONDENSERS.* 


By Mr. Harry G. V. OtpHam, of London, 
Associate Member. 


THE evaporative condenser, which is now being rapidly 
developed, has forced itself upon the users of large quan- 
tities of steam, and of necessity finds a place in the equip- 
ment of large generating stations for supplying light and 
power by electricity. 

Jet and surface condensers are in many cases prohibited 
by reason of the large quantities of cooling water consumed 
and the waste of the latter, unless some method of cooling is 
adopted. This again entails the apportioning of large 
ground space for the necessary cooling ponds and appa- 
ratus, and large steam installations have thus been com- 
pelled to work without a condenser. Inability to reduce 
the back pressure on the piston is also a drawback. 
Again, the actual amount of condensing water used 
when an evaporative condenser is employed may be from 
25 to 30 per cent. less than the amount of feed water 
used when the engines were non-condensing, and about 
one-fortieth the water supply when surface condensing. 

The general principle of the condenser is simple, and 
consists of a number of copper, brass, wrought or cast- 
iron tubes, arranged horizontally or vertically, according 
to the type of condenser employed. The tubes are con- 
nected with chambers at each end ; through these tubes 
the exhaust steam is passed, and water is allowed to flow 
over the external surfaces. Part of the water on the 
external surface is being evaporated, and carried away 
with the heat taken from the steam. A more rapid and 
better result is obtained, if a fan is used to remove the 
hot damp air, 

It is well known that at such pressures as we have to 
deal with in the condenser the thermal units in 1 lb. of 
steam are about 1000 more than in1]b. of water at the 
same temperature. Before any condensation takes place, 
therefore, it is necessary to withdraw this number of 
thermal units from the steam. The latter not only heats 
the circulating water as in a surface condenser, but 
evaporates a considerable portion of it. Each 1 lb. 
evaporated from the surface of the tubes takes with it 
about 1000 thermal units; and thus for each 1]b. of 
steam condensed only 1 lb. of cooling water should be 
required. It has, in fact, been shown by experiment 
that only two-thirds of this is required, a large amount 
of heat being dissipated by radiation, conduction, &c, 

Distribution of Steam inside the Tubes.—The action 
that takes place inside the tubes is as follows: The ex- 
haust steam which is in contact with the internal surface 
of the tube condenses first, causing a momentary 
‘* vacuum ;” fresh steam fills its place and is con- 
densed, and so on till the whole is treated. There 
is a tendency, when the tubes are of a large diameter 
and the steam passes through without taking a circuitous 
course, for a central core to pass through without being 
condensed ; it is therefore desirable to stir up the steam, 
so that the condensation may be more rapid and effective. 
Internal steam distribution has been provided for by 
Mr. Row, who uses a design with interesting results in 
exhaust steam heaters, &c. The principle will be seen 
from Figs. 7 and 8, page 596. The exhaust steam 
on its passage through the tube impinges against 
one indented surface and is thrown off on to another, 
being thus split up so as to bring all parts of the steam in 
contact with the tubes. In providing for internal steam 
distribution, Mr. Wright places a tube of small diameter 
inside the one upon which the film of water flows. This 
does not break up the steam but eliminates the uncon- 
densed core, and ultilises the largest surface of the tube 
area. Messrs. John Fraser and Son have devised a 
series of internal spiral distributors, Fig. 15, which they 
place inside the tubes. These distributors, being ver 
thin, do not in any way contract the area throu 
the tubes or impede the flow of exhaust steam. The 
vapour on entering the tnbes is split it two —— by 
the action of the spiral-shaped division, which gives the 
steam a spin as it passes through. The internal distribu- 
tion in the Ledward tube is shown in Figs. 18 and 19, 
The exhaust steam follows the corrugations and is drawn 
to the surface where they are largest. Though space 
for a central core exists, it is maintained that the steam 
is sufficiently disturbed in this tube, from the fact of its 
having to pass in and out of the corrugations. These 
latter act as a trap to any solid matter, and particu- 
larly to oil which may be carried over with the exhaust 
steam. 

Distribution of Water over Tubes.—In a great measure 
the success of the condenser is due to a proper distribu- 
tion of the cooling water over the external surface of the 
tubes. In the case of a vertical tube condenser the water 
is delivered into a top receiving tank through which the 
tubes pass, the holes in these tanks having a larger dia- 
meter than the tubes. This leaves an annular space 
through which the circulating water passes on its way 
down each tube into a lower receiving tank. On the hori- 
zontal-tube type the distribution is somewhat different. 
At the extremities of the rows of tubes and at right angles 
to them is p a rectangular tank into which the circu- 
lating water is pumped. Into this tank, galvanised iron 
pipes are led and carried vertically above each top tube 
in the condenser. Each pipe is perforated so as to allow 
the water to fall upon the whole length of each upper- 
most tube. The water passes round the circumference of 
the first tube, is collected underneath and distributed 
over the second, and so on until it has passed round each 
one and is finally collected in a receiving tank below. 

The most important methods employed. are those of 
Theisen, Wright, Fraser, and Ledward. 

Theisen uses vertical brass tubes of about 2 in. in dia- 





ef Paper read before the Institution of Mechanical En- 
gineers. 





6 eds a 





See Ce ae ake N ROL Rarer Sa ne 








596 





ENGINEERING. 


[May 5, 1899. 











meter, shown in Fig. 1. On each of these is wound in 
the form of a helix or screw-thread a No. 9 gauge gal- 
vanised steel wire, causing the water to follow this course 
round and round the tube until it reaches the bottom. 
Wright places round the vertical brass tube brass- 
plated wire in the form of ordinary galvanised wire 
netting. This appears to give a satisfactory distribution 
of the water. Later desi have spaces between the 
lengths of netting which allow of these being moved up 
and down for cleaning the tubes and removing scale, 


Fig. 2. 

Docses, in his vertical type, places round the brass tube 
perforated conical brass cups as shown in Figs. 3 and 4, 
about 12 in. apart, connected by a light rod on each side. 
It was found by experiment that the rupture of the film 
of water took place after falling about 12 in., and the 
action of these cups is to collect the water at distances 
of about 12 in., so that there is a steady film of water 
continually passing down the tubes. A small annular 
space is left between the lower edge of the cup and the 
tube to allow the water to passthrough. Several slotsare 
made in the side of the cups through which the water can 
still flow, even should the annular space become obstructed 
by sediment ordirt. Thecups also act as tube scrapers by 
being moved upand down by hand. Figs. 5 and 6 show a 
brass tube which is now being introduced for evaporative 
condensers of the vertical type. The tube bas corrugations 
drawn into it for the greater part of its length, giving 
25 to 30 per cent. more surface than the plain tube. The 
ends are left plain for about 3 in. to allow for jointing 
and expansion. Fig. 7 showsan elevation and Fig. 8 a 
section of the Row tube as applied to evaporative con- 
densers. 
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With the Fraser horizontal tube, Figs. 9 and 10, water 
is taken from a rectangular tank and passed along a per- 
forated galvanised iron pipe immediately above the con- 
denser tube. For further distribution on each of the 
lower tubes, strips of galvanised iron extending the whole 
length are fixed on the under side of each tube by means 
of iron straps or brass spring clips, Fig. 14. When fans 
are used with this type of condenser, a curved trough is 
fixed under the lowest tube of each row, turning the 
water off into the side tanks. This prevents it from 
dropping on to the fan blades and the disturbance of the 
water on the face of the tube. 

The water distribution in the Ledward condenser is 
carried out as shown in Figs. 16 and 17. A main pipe is 
laid at right angles to the coil of tubes, and is supplied 
with water from the circulating pump. From this pipe 
branches are led, one over each FB The pipes are about 
2 in. in diameter, and have 3-in. holes drilled on the 
upper side of each, immediately over which deflecting 
caps are fitted, extending the whole length of the dis- 
tributing pipes, and resting upon the same. The water 
is fo into this distributing pipe and out through the 
i-in. holes, where it impinges against the deflecting caps, 
which spread the water over the intermediate spaces. 
The water then runs in a film over the first pipe, where 
it is caught by the uppermost ribs ; it then flows over the 
surface of the tubes and is picked up again by the lower 
ribs ready for distribution on the remaining tubes. Fig. 13 
shows a wrought tube without corrugations. Several 
methods of distributing the water over horizontal tubes 
are shown in Figs. 9 to 27. Figs. 20 and 21 show a wooden 
trough into which water is pees. The inlet pipe 
should be laid in the bottom of this trough for the whole 
length with holes on the under side, to prevent any com- 
motion of the water, and insure an even flow over the 
taper sides. The canen should be erranged perfectly 
level, with sides plain A or with holes B or notches C at 
intervals as shown, one trough delivering over two tubes. 
Figs, 22 and 23 are enlarged views of the cast-iron tube. 
Figs. 11 and 12 show a slotted wrought-iron pipe supplied 
by a head of water on the rectangulartank. In Figs. 16 
and 17 the circulating water is pumped direct into the 
main pipe, and finds an outlet through the holes in the 


holes on the under side, and Figs. 24 and 25a V trough 
with notches at intervals, through which water passes. 
A similar — but perforated at the bottom is shown 
in Figs. 26 and 27. : : 

Jointing Tubes and Water Seal.—It is very important 
that all joints should be substantially made and perfectly 
airtight. In some vertical condensers both the upper and 
the lower ends of the tubes are connected to the steam 
chambers by triangular plates, Figs. 28 and 29. Ex- 
pansion is provided for by the tube sliding through 
the packing. The plates are generally made to allow 
three tubes to pass through. These are countersunk on 
the under side, the steam chambers being oceenpennenesy 
countersunk, and a rubber ring is squeezed between the 
conical surfaces by a substantial bolt in the centre of the 
triangular plate, Fig. 29. A later type of condenser does 
away entirely with the top triangular jointing-plate, the 
tubes being expanded directly into the top steam cham- 
ber, Fig. 28. Po remove or replace a tube, bolted covers 
are provided on both top and bottom steam chambers, 
and the cover immediately above the leaky tube is taken 
off to allow the tube to be withdrawn. In designing, it 
should not be forgotten to allow sufficient head-room for 
this wo The lower jointing-plates and steam- 
iniiee ave arib about 4 in. high round the edge, as 
shown in the same figures. By this means the lower ends 
of the tubes are always pats 6 with water, and avy small 
leakages are prevented from destroying the vacuum. 
The upper ends of the tubes are covered by the head of 
water always in the top water tank, In the horizontal 
type, both ends of the tubes are expanded into a sub- 
stantial tube-plate. Should leaks occur at these tube ends 











top of the distributing pipe, where it strikes the deflect- 
ing cap. Figs. 9 and 10 show a wrought-iron pipe with 
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very little trouble, The inlet and outlet connections are 
at oneend which is made a fixture, the other end being 
free to expand upon suitable rollers arranged on the tube- 
plates and steam chambers. 

In the Fraser condenser the ends of the tubes pass 
through a preys mes! box, Figs. 30, 31, and 32, before 
they reach the tube-plate. This box is open at the top 
and closed at the bottom, and bolted against the tube- 
plate with a watertight joint. The box is kept full of 
water by means of a small pipe leading from the dis- 
tributing tank. 

(To be continued. ) 
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In the early days of iron ship building the machine 
tools of shipyards were comparatively few and simple, 
mostly borrowed from boiler-shop practice. Since aon 
shipyard machinery has been greatly specialised, and re- 
construction of plant has become necessary from time to 
time, in order to meet changed conditions. At first 
steam power alone was used. Now hydraulic, electrical, 
and pneumatic power are used as allies to or substitutes 
for steam power. One of the most notable hydraulic 
installations was described by M. Berrier-Fontaine in a 
valuable — contributed to our Proceedings (1878, 
pege 346). It was designed by one of our members, Mr. 

ph H. Tweddell, and was set up at Toulon in the 
French Government Dockyard. 
_ Hydraulic power, as a rule, finds its most general use 
in cranes and other lifting appliances, as well as in 
powerful presses used for flanging, “‘joggling,” punching 
out lightening holes, and other heavy work. It is also 
used for riveting work that can be brought to the 
machines, and to a limited extent for portable riveters. 
lectrical power is being extensively used in some of 


Address by 


the best-equipped shipyards, apparently with satisfac. 
tory results. 1t is probable that the system will be 
much more extensively employed before long. For large 
machines with separate motors, and for groups of smaller 
machines, electric driving has much to recommend it, 
For operations that have to be performed in situ portable 
electrical machines are found most useful. As examples, 
reference may be made to electric drills, planers for wood 
decks, cutters for large holes in plating on sides or decks, 
caulkers, and riveters. In some cases, especially in 
elaborately fitted warships, it is found advantageous to 
establish on board temporary machine shops, which can 
be most conveniently driven by electric power. Many 
operations are thus rapidly and economically performed 
which would otherwise necessitate the transport of fittings 
to and from shops in the yards. Portable electric light 
plants for use on board ships while building are now 

enerally recognised to be advantageous and economical, 

he arrangements made for lighting are readily extended 
to include driving the machines above mentioned. 

Pneumatic power has not been much used in ship- 
bnilding. It has found employment, however, for such 
operations as caulking and riveting. Mr. Babcock, of 
Chicago, has recently published the results of his experi. 
ence with pneumatic riveters, and he is strongly of 
opinion that they can be advantageousiy adopted for 
work at the ships. As a rule nearly all such work is 
done by hand, although machine-riveting is largely used 
for work that can be taken to machines. Every ship. 
builder would be glad to have a light and satisfactory 
portable riveting machine, which could be used in all the 
varying positions and conditions occurring in shipwork. 
Many attempts have been made to find a mechanical 
substitute for the heavy manual labour involved in satis- 
factorily ——— ”and riveting shell and deck-plating. 
If this can be done there should be a considerable 
economy in costs and many disputes with workmen 
would be avoided. As yet success has not been attained 
except with special yj meng such as have been des- 
cribed as erected by Messrs. Harland and Wolff, for 
carrying hydraulic riveters, or others used for riveting 
garboard strakes and keels. have seen steam riveters 
and electric riveters under trial, and now good things are 
said of pneumatic riveters. Here is an opening for the 
mechanical engineer, who should master the essential con- 
ditions by careful observation of shipbuilding practice as 
a preliminary to his design of a suitable riveter. 

In all branches of engineering it is essential to econom 
vf production that the manufacturer should rime 4 
materials of the dimensions and forms best adapted to 
combination in the structures to be produced. In floating 
structures such asships, economy in weight, with adequate 
provision of strength, is of the highest importance, 
resulting in corresponding addition to carrying power and 
earnings. Evenif economy of weight has to be obtained 
by increased first cost of materials, it is, as a rule, well 
worth having; and in many instances carries with it 
savings in the cost of construction. The principle is 
soun Poarur, i and has long been recognised, especially in 
warship building. With iron as the material, it had not 
nearly thesame range of application as is now possible 
with steel. Special sections of bars and beams are readily 
produced in steel which were hardly obtainable in iron. 
Z-bars, H-bars, channel bars, T-bulbs, angle bulbsand other 
sections, have come into general use, taking the place of 
built-up combinations of plates and angles with rivet 
connections. Economy in weight and labour is thus 
obtained, but special appliances are needed for working 
some of these special sections. With steel much larger 
plates are produced and riveting lessened. In the 
“Oceanic” the majority of the plates in the central 
portion of the vessel are said to he over 28 ft. long, about 
44 ft. wide, and from two to three tons each in weight. 
Iron plates 12 ft. to 14 ft. in length and 3 ft. to4 ft. 
in width would have been considered of large dimensions, 
and the riveting work in butts and edges would have 
poe proportionately greater than with the larger steel 
plates. ‘ 

The shipbuilder is under great obligations to the steel- 
maker for this progress in manufacture; but the 
mechanical engineer has had a hand in its achievement, 
by ag yd and making the plant used in the steel- 
works. In the device of new and more powerful machines 
for the shipyard his work has been more obvious. With- 
out such machines the superior working qualities of steel 
could not have been utilised as is now done. Operations 
are now commonly performed on steel plates in a cold 
state that was not ible with the best qualities of iron. 
Flanging is extensively practised, to form stitfeners or to 
make connections such as were usually formed in iron 
ships by riveting-on angles to plates. The edges of skin- 
plating and deck plating are ‘‘joggled,” and the use of 
‘*liners” or ‘‘ packing pieces *‘ avoided. Steel plates are 
bent and worked to difficult forms necessary in certain 
parts of ships where castings were formerly used. 
Lightening holes are punched out of comparatively thick 
plates, and in many other ways weight and cost are 
reduced by the use of special machines. Many of these 
are worked by hydraulic power, and it is difficult to 
imagine a better application of that power than is seen 1n 
modern flanging ona punching machines. } : 

In concluding these remarks on shipyard machinery It 
may be of interest to briefly enumerate some of the 
principal machines now in use. 

Flanging Beashines:—Ongahio of flanging cold at one 
stroke plates up to 33 ft. in length and 1} in. In 
thickness. Less powerful machines are used for thinner 
plates up to in. Most of these machines are hydraulic. 

Joggling Machines.—Capable of dealing with plates up 
to 1 in. in thickness; also with angle-bars. Most of these 
machines are hydraulic. : 

Shearing Machines.—Capable of shearing plates up to 








2 in. in thickness; and of dealing with Z-bars and angle- 











May 5, 1899.] ENGINEERING. 








a 


EVAPORATIVE SURFACE CONDENSERS. 
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bars. These very thick plates occur in the protective 
decks of warships. 

Punching oad 1 Lightening Machines.—Capable of pun- 
ching large lightening holes out of plates 1 in. thick 
at one stroke. Also of punching rivet-holes in plates 
up to 14 in. thickness. A few can punch up to 2 in. 
thickness. : 

Bending Rolls.—Capable of bending plates 30 ft. to 35 
ft. long and 1} in. thick. 

Straightening Rolls.—Capable of dealing with plates 7 
ft. wide and 14 in. thick. 

Planing Machines.—Capable of dealing with plates up 
to 35 ft. long, or batches of plates. Some of these 
machines plane, edge, and butt simultaneously. , 

Bevilling Machines.—Capable of dealing (hot) with 
angle-bars and Z-bars. ; 

Radial Drills and Countersinking Machines.—Fitted 
with revolving arms, 8 ft. long, traversing through 180 
degrees ; capable’of drilling holes up to 3 in. in diameter, 
or much larger holes with special cutters. Countersinking 
machines can deal with 700 to 1200 holes per hour, accor- 
ding to thickness of plates. Y 

Most of the larger shipyard machines are now fitted 
with hydraulic lifts and cranes, for dealing with the 
plates, &c., while they are at the machine, and lifting 
them on and off the bogies or trucks on which they are 
transported through the yard. 

Mechanical Engineering on Board Ship.—The develop- 
ment of mechanical appliances for the equipment and 
working of ships during the last forty years is no less 
remarkable than that which has been briefly sketched in 
connection with shipbuilding. At the earlier date, apart 
from the propelling machinery, manual power only was 
employed in the largest and best-found ships. Work on 
masts and sails, steering, loading and unloading cargo, 
lifting and lowering boats was all done by hand-power, 
aided by simple mechanical appliances. In warships 
the armaments were hand-worked ; gun carriages, training 
gear and ammunition-supply were all of the simplest 
character, and practically unchanged in principle as 
compared with those which had been used for centuries. 
Our first sea-going ironclad, the ‘‘ Warrior,” laid down in 
1859, may be taken as an example of the best practice at 
that time. In the original design steam power was 
applied, apart from propulsion, only to pumping and 
ash-hoisting. The pumping was partly done off the 
marine engines and partly by an auxiliary engine (added 
during the building), which also worked the ash-hoisting 
gear, by means of chain and spur gearing. A full 
equipment for sailing was provided ; all the work in this 
department was done by band. When the vessel sailed, 
the screw propeller was raised out of the water in its 
banjo-frame. A weight of 32 tons had to be lifted, and this 
was done by means of special purchases. In working 
spars and boats, the heaviest weights dealt with were 
from five to six tons. Steering was a formidable opera- 
tion. Between the steering wheels and the tillers there 
was a multiplication of tackles to gain power, and at full 
speed forty or fifty men worked at the wheels and relievin 
tackles, even then moving the rudder very slowly, an 
to moderate angles. Heaving in anchors and cables was 
a slow and laborious operation, accomplished by fitting 
capstans on two decks and crowding men on the bars. 

In the mercantile marine the conditions were ver 
similar. Cargo steamers were equipped with hand- 
worked appliances for loading and unloading. The 
winches were similar in character to those used from early 
times in sailing ships, the lifting power being moderate, 
and working slowly except with light loads. Hand- 
power was used for cable work, steering, and working 
spars and sails. p . 

Now the conditions of working are entirely changed. 
Mechanical power is extensively employed, manual power 
is ae comfort and habitability are enormously 
increased, steering is made easy in the largest and 
swiftest vessels, loading and unloading cargoes accele- 
rated, anchors and cables worked safely and rapidly by 
a few men. 

Without entering into details, it may be interesting 
to glance at a few of the principal applications of me- 
chanical power, and their influence on the working of 
ships. 

Steering. —Sreering naturally takes the first place. In 
the introduction of efficient steam-steering appliances 
one of our members—Mr. Macfarlane Gray—has played 
a distinguished part. I learn from him that the first 
steps were in 1866, as the result of difficulties that had 
occurred in steering the Great Eastern, and on the 
suggestion of the late Sir James Anderson, who was the 
commander of that ship. Mr. Gray’s invention of the 
differential gear enabled the steering engine, when placed 
at a distance from the navigating station, to be controlled 
by the movement of the steering wheel ; so that the helm 
could be made to follow and assume any desired position. 
The first trial on the Great Eastern was made in March, 
1867, and proved successful. It led eventually to the 
general adoption of steam-steering gear, although some 
time elapsed before the fu'l advantages were realised. 
The Admiralty took the system up on the recommen- 
dation of Sir Nathaniel Barnaby, and applied it to the 
Minotaur class—the longest warships then afloat—where 
difficulties in steering by hand had occurred. No better 
illustration could be given of the advantages of steam- 
steering than are afforded by the trials of the Minotaur. 
With manual power eighteen men were employed at the 
wheels and sixty at relieving tackles. They took 14 
minutes to put the helm over to 25 deg., and 7% minutes 
were occupied by the ship in turning through 360 deg. 
After steam steering was adopted, two men at the wheel 

ut the helm over 35 deg. in 16 seconds, the ship turned 
in 54 minutes and in two-thirds the space. For all ships 
such a gain in manceuvring power is of immense value ; 


rudders are porgentiometedy much larger and more diffi- 
cult to work. No wonder, therefore, that nearly all 
steamships are now fitted with mechanical steering gear, 
mostly steam, in some instances hydraulic, and in a few 


recent ships’ electrical. Many arrangements have been 
devised su uently for effecting the same object as was 
attained by Mr. Gray. Some of these are remarkably 
ingenious. It is but right, however, that he should have 


the credit of being the pioneer in this important change. 

As an example of the latest practice in the Royal Navy, 
it may be stated that in a first-class battleship or cruiser 
there are two independent steering engines, each of which 
can move the rudder through 70 deg. in 30 seconds when 
steaming at 18 to.23 knots. The maximum turning 
moment on the rudder head, in the case of a battleship 
steaming at 18 knots, is estimated at 450 foot-tons. 

Proposals have~ been made, and some of them have 
been worked out in “detail, for automatically steering 
ships on a given course. While this is a mechanical 
possibility, the system has not found favour in practice, 
nor is likely to do so. Under the actual conditions of 
navigation there is obviously a constant need for human 
watchfulness and control: while the maximum economy 
obtainable by the use of such automatic steering gear is 
comparatively unimportant. 

Capstans, Windlasses, and Cable Gear.—Manual power 
has practically ceased to be used for working anchors 
and cables in steamships. Steam power is generally em- 
ployed, hydraulic power has nm used in some cases, 
electrical power is coming into use. Anchors and cables 
in the largest ships are too heavy to be satisfactorily dealt 
with apart from mechanical appliances, and in smaller 
vessels similar appliances economise labour. 

These appliances have to be devised in such a manner 
as will fit them to withstand sudden and severe shocks 
and stresses inevitably occurring in service ; while they 
must be capable of controlling the cables when at anchor 
or when mooring or unmooring. The details of the 
mechanism in modern capstans and windlasses show 
great ingenuity, as well as capacity for standing rough 


“—-. 

he engineering firms who make a speciality of the 
design and manufacture of these appliances deserve great 
credit for what they have accomplished. 

In the Royal Navy it is the practice to fit capstans so 
that they can be worked either by hand or by power. 
Taking a large battleship of 15,000 tons, the forward 
capstans have to deal with 2,°,-in. cables, weighing 16 tons 
for each 100 fathoms, and with anchors each weighing 
6 tons. It is required that these capstans shall be 
capable of lifting 35 tons at a speed of 25 ft. per minute, 
and this is practically tested in each ship. 

In the largest classes of merchant steamers cables up to 
3} in. are now used, whereas thirty years ago there were 
few vessels with more than 1}-in. cables. “The speed of 
lifting the anchors does not usually average more than 
40 ft. per minute. 

Ventilation.—Artificial ventilation, chiefly by means of 
fans, is now very largely employed in many classes of 
ships, and especially in warships. The arrangements in- 
clude both supply of air to the stokeholds and furnaces, 
and supply to the living spaces. In some instances the 
living spaces are dealt with by exhaust fans, a natural 
supply of fresh air being depended upon. Perhaps the 
greatest demands arise in connection with the general 
adoption of systems of mechanical draught to stokeholds 
and furnaces supplementing the funnel draught. All 
these requirements affect the work of the mechanical 
engineer, leading to the construction of new types of fans 
and fan engines. 

Electrically-driven fans are now coming into extensive 
use on shipboard, and are an excellent application of that 
form of power. Cases have often occurred in warships 
where the introduction of a steam-driven fan for the pur- 
pose of ventilating a compartment situated low down in 
the hold and containing machinery, has been of doubtful 
benefit. The effect of a better air supply has been almost 
neutralised by the additional heat caused by the fan 
engine and its steam connections. With electricity 
difficulties of this kind can be avoided and other simplifi- 
cations made, including smaller air shafts, better main- 
tenance of watertight subdivision, and less waste of 
power. 

Warships with their completed subdivision, armament 
and protection present the most difficult problems. In 
them it is necessary to provide for ordinary conditions 
of navigation or service in very varying climates, as well 
as for the special case where they are in fighting trim, 
with all the hold spaces below the protective deck closed 
—_ and most of the doors in watertight bulkheads also 
c 


As an example of recent practice, not the latest, it may 
be stated that in a first-class battleship, outside the ma- 
chinery and boiler spaces there are fifteen 24-in. fans 
driven by electric motors, each fan being capable of de- 
livering 1500 cubic feet of air per minute at the end of 
its air trunk. In the boiler rooms there are ten fans 
64 ft. in diameter driven by open double-acting steam 
engines ; and in the maine mous two similar fans. - 
assenger steamers 0) igh speed are commo 
fitted with powerful ventilating appliances both nd 
living spaces and for machinery and boiler spaces. 
In these vessels the conditions are simpler than in war- 
ships. Cargo steamers also require careful treatment as 
regards ventilation, especially with certain kinds of cargo 
such as coals and oil. 

_ Internal Lighting.—In all classes of steamships electric 
lighting is becoming the rule, and no better evidence of 
its advantages need be required. While it is most de- 
sirable in living spaces, it is practically essential to good 
working and efficient maintenance of machinery. For 
ship pu special watertight fittings are desirable. 


features requiring mention. In warships the ‘search. 
light” fittings areof a powerful character. In oe 
= less powerful lights suffice. 

t is probable that the general adoption of internal 
electric lighting will tend to a wider use of electrical 
power for many auxiliary purposes. A notable effect on 
the working of all classes of ships has been produced by 
the introduction of electric lights. The passage of the 
Suez Canal is now made by night as well as by day ; ports 
are entered and left at night with safety ; and coaling, 
loading, or unloading, &c., proceed unchecked. Inman 
other ways economy and speed of working are promoted, 

Pumping.—Mechanical power is now universally em- 
poe for pumping purposes in steamships. A few 

and-pumps may be fitted, but they are only used in ex. 
ceptional circumstances or for special work. Steam. 
driven pumps are generally preferred. Pumps driven by 
electric motors are now coming into use. For the ordinary 
service of ships ample pumping power is provided. In 
merchant ships, where water ballast is very commonly 
used with economical results, the pumping arrangements 
are specially arranged for rapidly clearing the ballast 
tanks. Oil-carrying steamers have very powerful pumps 
for dealing with their liquid cargoes. 
_ While ample pumping power is desirable and of service 
in many circumstances, it is now generally agreed that 
the best protection against foundering is good watertight 
subdivision of the hold space. The undue development 
of pumping power, with a view to dealing with serious 
injuries from grounding or-collision, is admitted to be un. 
desirable, since it is hopeless to attempt to meet a serious 
leak by pumping when there is free communication with 
the sea, . 

Lifting Appliances.—In no department has the equip- 
ment of modern ships received greater development than 
in that of lifting appliances. One of the most marked 
tendencies in recent construction has been increase in 
the size and carrying power of ships. Unless there had 
been a corresponding development in the means of deal- 
ing with cargo this increase of size could hardly have 
occurred, and the advantages resulting from that increase 
would not have been realised. It is a principle in ship. 
designing that as ships increase in size the expenditure 
of power and fuel for a given speed becomes relatively 
less, and the ‘‘ useful displacement” or ‘‘carrying power” 
becomes relatively greater. In other words, as far as 
sea transit is concerned, the ratio of earnings to expenses 
in the larger ship should be greater than the correspond- 
ing ratio in the smaller. On the other hand, it is well 
recognised that unless there is ‘‘ quick despatch” in load- 
ing and unloading cargoes very serious diminutions of 
earnings must result. from.the —— detention in port. 
Hence it follows that, for the complete commercial success 
of the larger classes of cargo carriers, lifting appliances of 
the most efficient character and of ample capacity are of 
the greatest importance. The prevision of the shipowner, 
in collecting the cargo and having it ready to load, would 
be ineffective unless the mechanical appliances were 
adequate. 

Remarkable progress has been made by mechanical 
engineers in meeting these demands. Certain firms have 
made a special study of ship-lifting appliances, and I owe 
the following summary of progress to my friend Captain 
Chapman, the head of one of those firms. Thirty years 
ago most cargo steamers were fitted with hand-power 
crabs or winches, similar to those long used in sailing 
ships. Then came the fitting of engines to winches of 
the old pattern, the engines — wees diagonally. To 
reduce the strains on decks, and facilitate working and 
repairs, horizontal steam winches were introduced. For 
many years these winches had cylinders not exceeding 
5in. or 6 in. in diameter with 10 in. stroke. The lifting 
barrel was about 10 in. in diameter, and took the “—_ 
chain runner. Two warping drums were fitted on the 
slow-speed shaft, while the quick-speed shaft carried 
“‘whipping” drums. Until twelve years ago four or five 
such winches formed the lifting equipment of a cargo 
steamer. Now. in the largest steamers from twelve to 
twenty winches are fitted, besides cranes. Winches have 
cylinders from 7 in. to 10 in. They are fitted with large 
barrels and outer drums on the low-speed shafts, as well 
as smaller drums on the — shafts. By this 
means five drums are made available on each winch, and 
by suitable arrangements of ‘‘spans” from mast to mast 
with falls attached, forty to fifty whips for lifting light 
loads may be kept going simultaneously by eight or nine 
winches. Steam is turned on to the winches, and they 
run all day, except at meal times. Asa rule light loads, 
say from 2 cwt. to 3 cwt., are thus dealt with. Heavier 
loads can, of course, be dealt with by different arrange- 
ments, say up to 6 or 7 tons. 

Besides the winches, derricks are extensively used for 
lifting, being carried by the masts or by derrick posts. 
Cranes, standing upon the decks, are also largely used. 
Great care is bestowed upon the details of all these ap- 
pliances, in order to economise power and increase 
rapidity of working. With higher steam pressures this 
is a most important matter, and considerable variations 
of pressure have to be provided for. f 

& of a special character—such as coal, ore, grain, 
and oil—require to have special arrangements made for 
both leading and discharge. Bulky materials, such as 
cotton, require to be compressed into the narrowest pos- 
sible limits for storage in the holds of ships. Here again 
the mechanical engineer ‘has played an important part. 
It is not — nor desirable for me to dwell upon the 
details of coal shipping, grain elevators, ore piers and 
shutes, oil pumps and storage, important as these are to 
the successful working of — classes of ships. Ameri- 
can engineers have undoubtedly shown the way in many 
directions, quickened, no doubt, by. the high price of 
labour in the United States. British engineers have 








for warships the utmost handiness is essential, and their 


In other respects the installations present no special 


done great things also, and must not always expect to be 
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in improvement, nor should they be adverse to 
seam by ke work of others. In fact, they must take 
care that British shipowners continue to have at their 
command the most perfect appliances for loading and 
ing cargoes. 
ye pees of present conditions I may present the 
following facts dak 9 I owe to the kindness of my friend 
Mr. Thomas Ismay, of the White Star Line. The 
Cymric is an excellent example of a modern cargo 
steamer. Her measurement capacity is about 19,400 
tons, her deadweight capacity about 12,000 tons, exclud- 
ing coal. Her cargo space is divided into seven holds, 
each of which is subdivided into three compartments, 
viz., tween decks, orlops, and lower holds. Five of 
these compartments are fitted as refrigerators, with a 
total capacity of about 2200 tons. There are nine hatch- 
ways, fifteen derricks, seventeen steam winches for cargo 
purposes, and masthead “‘spans.” The capability of 
these appliances is illustrated by the fact that she has 
commenced > full cargo at 7a.m. on Mon- 
day, completed her loading of cargo and taken on board. 
1600 tons of coal, and undocked at noon on the following 
Friday. Loading and unloading were carried on to a 
t extent concurrently, about 400 to 450 men were 
employed, and the average rate of discharge was not 
Jess than 300 tons (weight) per hour, the corresponding 
rate of loading being about 250 tons. All the general 
cargo, apart from bulk n, &c., was weighed at land- 
ing. When it is remem red that in such a general cargo 
there may be 30,000 to 40,000 packages to be dealt with, 
these results are evidence of both excellent mechanical 
arrangements and perfect organisation. _ 

The Hamburg-American s.s. Pretoria has fourteen 

werful steam winches, eight steam cranes capable of 
ifting 3 tons each, and is so fitted that about forty lifts 
can be undertaken simultaneously. : 

Steam power has been ae r employed hitherto for 
these lifting appliances. Hydraulic power has been used 
toa limited extent, but with complete success. Electrical 
power is now applied in some cases, and will probably be 
more extensively used in future. 

Refrigeration.—This is one of the most recent, and at 
the same time one of the most important applications of 
mechanical engineering on board ship. It is not = 
twenty years since the frozen meat trade was begun be- 
tween Australia and England. At the outset compara- 
tively small cargoes were carried ; but as machines were 
improved and experience was —— so larger cargoes 
were carried, and a new branch of the shipping indust 
was created. Sir Alfred Haslam, who has done so muc 
todevelop this branch of mechanical engineering, has at 
my request given me some interesting facts. The first 
refrigerators were designed to deal with 150 tons of meat. 
Now machines are constructed capable of dealing with 
3000 tons, while they occupy only two-and-a-half times 
the space, and consume about three times the coal re- 
quired for the first machines. In 1881 about 14,000 car- 
cases were brought to this country from the Colonies ; in 
1899 it is anticipated that from 18 to 19 millions will be 
delivered from the Colonies and various parts of the 


world. In addition to dead meat, large quantities of | h 


butter, fruit, and other perishable cargoes are now carried 
from the far ends of the earth and delivered in good con- 
dition. Thanks to the enterprise of the shipowner and the 
ingenuity of the mechanical engineer, the British Empire is 
becoming self-contained and self-supporting, since the 
natural products of all parts of the Empire suffice to 
meet all needs, and the cost of conveyance across the sea 
is minimised by the skill of the shipbuilder and the 
marine engineer. 

_Timedoes not permit me even to touch upon the rela- 
tive merits of various type3 of refrigerating machines. 
Cold-air machines were firat used and still find favour 
for use on board ship. Ammonia compression machines 
and other chemical machines are also used. 

Nor doI more than allude to the enormous scale on 
which cold ae on shore has grown. The first stores 
at the London Docks held about 400 tons of meat, or 

 carcases. Stores now being completed at the Vic- 
toria Docks will hold about a million carcases. The first 
refrigerating machine used in connection with these 
stores in 1880 was equivalent to the melting of 21 tons of 
ie in 24hours. A machine is now in construction which 
has about tenfold as great a power. 

p who travel by sea know how much health and com- 
a are promoted by the change in dietary made pos- 
,: le by refrigeration. In recent years refrigerating 
chambers have become a part of the equipment of the 

classes of ships in the Royal Navy. ‘Two machines 
eamally fitted, each of which has to be capable of re- 
pi | the temperature of a chamber of 1800 cubic feet 
apacity to15 deg. Fahr., and of easily maintaining that 
ne when the temperature of the atmosphere 
: Sea-water are at 100 deg. Fahr and 85 deg. Fahr. re- 
pectively. The atmosphere in the chamber must also be 
ept perfectly dry, 

(To be continued.) 








we Brazitian Navy.—The Brazilian Minister of 


4rine proposes to invite tenders for the purchase of 
the Bahia and Pernambuco Navy yards. é 





on RAN Tramways.—The assistant borough engineer 

; he rough electrician have returned from England. 
taleete, been through Europe and America to gather 
to ‘on as to electric tramways, which it is intended 


construct at Durban as soon as ib! 
° possible. The present 
ot Tom be taken over by the Town Council at the end 


: the intention is to 
si 1 commence the conver- 
wt the system in sections, ‘The scheme will probably 


THE LIQUID AIR FALLACY.* 
By President Henry Morton, Ph.D., LL.D., 8.C.D. 


Durine 1894-5 the present writer prepared two articles 
under the title of ‘‘ Engineering Fallacies,” which were 
published in this Journal, vol. xi., pages 273 to 294, and 
vol, xii., 125. 

Since that time, though several new forms of what 
might be termed in a general way, ‘‘ Perpetual Motion 
Schemes,” have appeared, none of them has seemed of 
sufficient importance to warrant any special notice, but in 
the March number of McClure’s Magazine, there is pub- 
lished an article entitled ‘‘ Liquid Air—a new substance 
that promises to do the work of coal and ice and gun- 
powder, at next to no cost,” which is so eminently 
calculated to mislead the general reader and even to 
become the basis of financial frauds, like that of the 
Keely motor, that it would seem a duty to draw attention 
to the fundamental errors in scientific principles and in 
statement of facts which this article contains. This 
McClure article may be fairly considered as made up of 
two prominent elements or parts, one of which is the 
statement of certain things as facts which, as I shall 
presently show, cannot ibly exist and are inconsistent 
with other facts stated in the same article, and known 
from other sources to exist as so stated ; while the other 
main element consists of rather vague statements con- 
cerning general principles which, though in a general 
sense true, yet as here used are calculated to cover up or 
befog the too obvious inconsistencies of the statements of 
facts, with the established principles of science. 

As an gr 4 of the first element, we find on page 400 
as follows: ‘‘I have actually made about 10 gallons of 
liquid air in my liquefier by the use of three gallons in my 
engine.” This I shall presently show is simply impossible 
and inconsistent with data given elsewhere in this article, 
and known to be substantially correct. A sample of the 
other element is found on page 399 in the following : 

‘**That is perpetual motion, you object. ‘ No,’ says Mr. 
Tripler sharply ; ‘no perpetual motion about it. The 
heat of the atmosphere is boiling the liquid air in my engine 
and producing power exactly as the heat of coal boils 
water and drives off steam. I simply use another form 
of heat. I get my power from the heat of the sun; so 
does every other producer of power.’” This, while true 
as a general statement of what might be done on an im- 
practical scale, is not correct as here used to imply that 
in his experiments, Mr. Tripler actually derives or can 
derive any adequate amount of energy from the heat of 
the atmosphere, or in that sense directly from the stn. 
This I shall show later, but will first take up the state- 
ment that three gallons of liquid air have supplied or can 
supply the power to liquefy 10 gallons. 

On pages 402 and 405 of the McClure article, we are told 
that Mr. Tripler uses to make hisliquid air a steam engine 
of 50 horse-power, and that with this he can make liquid 
air at the rate of 50 gallons a day. This I know from 
other sources is substantially correct, and means that each 
horse-power in a day (say 10 hours) makes one gallon of 
liquid air. In other words, one gallon for 10 horse-power 
ours. 

It is again stated in this article, on page 405, that a 
cubic foot of liquid air contains 800 cubic feet of air at 
ordinary atmospheric temperature and pressure, or in 
other words, any volume of liquid air, if adequately 
heated, will expand 800 times in reaching atmospheric 


correct. 

We may remark in passing that this is nothing wonder- 
ful, for water when expanded into steam at atmospheric 
pressure increases about 1700 times in volume, or more 
than twice as much as liquidair. Now if weapply to the 
above data the well-known and universally accepted 
formula for the maximum work done by air, when 
expanded at constant temperature, 


W =p, v2 hyp log % 
yy 


We find that a pound of liquid air in expanding 800 
times would develop about 190,000 foot-pounds of work. 
As a gallon of liquid air weighs about 8 Ib., this would 
give eight times as many foot-pounds, or 1,520,000. If 
this work were accomplished in an hour it would repre- 
sent almost exactly i horse-power, because one horse- 
power means 1,980,000 foot-pounds of work per hour, and 
1,520,000 is only a trifle over ? of this. 

From the above it follows as a matter of absolute 
certainty that the maximum power which liquid air could 
develop in an ideally perfect engine without any loss 
from friction or other cause would # horse-power 
for an hour for each gallon of liquid air expended. 

We have seen, however, that with this 50 horse-power 
plant, which on account of its size should operate with 
considerable efficiency, Mr. Tripler makes only one 
gallon of liquid air with 10 horse-power hours. In other 
words, he requires to make a gallon of liquid air 12 times 
as much power as a gallon of liquid air could possibly 
develop in an ideally perfect engine. 

In face of this how supremely absurd is the statement 
that with a little engine such as the pictures and des- 
criptions in the McClure article show, lacking all con- 
ditions for efficient working, Mr. Tripler can make 10 
gallons of liquid air by the use of three! Turning next to 
the statement about using the heat of the atmosphere to 
develop mechanical energy or work, let us put this to the 
test of a quantitative example. 

Assume the temperature of Mr. Tripler’s laboratory to 
be 70 deg. Fahr., and that he has an abundant supply of 
water at 50 deg. Fahr. These will be of necessity the 
limits of work he can get out of the atmosphere, because 





* From the Stevens Indicator, the quarterly journal of 
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temperature and pressure. This also is substantially |‘ 


any lower temperature is only secured by doing work and 
so expending en which will be at least equal to the 
power obtainable from the use of such lower temperature. 
All the work that can be obtained for nothing is that 
which Nature will freely give in the warm air and cool 
— supposing both to be supplied freely without 
charge. 

The 20 deg. Fahr., which we may assume as being pos- 
sibly taken out of the air by the cool water, will repre- 
sent the maximum gift of Nature in this shape of ‘‘ power 
costing nothing.” Now 42 British thermal units or 
pounds of water changed 1 deg. Fahr. per minute, will 
represent 1 horse-power, and as the specific heat of air is 
about a quarter that of water, we would need four times 
as many pounds of air to produce the same effect. This 
would for 168 lb. of air changed 1 deg. Fahr. If, 
however, the air is changed 20 deg. Fahr. in place of 1 deg. 
Fahr., we need but ss or 8.4 lb. of air parting wit 
20 deg. Fahr, each minute, to give us 1 horse-power 
at 70 deg. Fahr. For ‘‘round numbers” let us say 
8 Ib. ow a pound of air has a volume of about 
13.3 cubic feet. Call this also, ‘‘for round numbers,” 
13 cubic feet, then 8 lb. of air would be about 
104 cubic feet, and this volume of air would have to part 
with its 20 deg. Fahr. heat each minute to the apparatus, 
in order to develop 1 horse-power. For a 50 horse-power 
— fifty times as much air would be required, or 5200 
cubic feet each minute ; this would be the contents of a 
room 26 ft. by 20 ft. on the floor and 10 ft. high, which 
would have to be drawn through the apparatus each 
minute in such a way as to completely yield its 20 deg. 
Fahr. between 70 deg. and 50 deg. Fahr. What sort of 
2 boiler or heat-absorbing apparatus can_we imagine 
which would absorb from air at 70 deg. Fahr. 20 deg. 
Fahr. of its temperature while the said air was passing 
through it at the rate of 5200 cubic feet a minute? 

It would surely need to be ‘‘as big as a house,” to use 
a familiar phrase. This also, be it remembered, makes 
no allowance for loss by friction, eddy currents, and the 
like, which would be enormous, nor for the power to put 
this air in motion. Obviously such a machine would be 
simply huge in size ; and, indeed, the friction involved in 
it would mage 4 use up a@ large part of the power it 
could —— uppose, however, that it could be built 
and operated in place of Mr. Tripler’s 50 horse-power 
steam plant. Its entire output would be 50 gallons of 
liquid air a day, and this, as we have seen, could only 
develop in an ideally perfect engine # horse-power for an 
hour for each gallon, or 3? horse-power for a day of ten 
hours. This does not look as if heat obtained from the 
atmosphere and operating an engine by aid of liquid air, 
was likely to become a dangerous rival to the coal mine. 
On page 402 of the McClure article, it is stated that Mr. 
Tripler makes his liquid at a cost of 20 cents a gallon. ° 

We have shown above that the maximum power 
obtainable from this liquid air, by heating it to ordi- 
nary atmospheric temperature, is # horse-power hour. 
This at 20 cents would be vastly more expensive than 
power derived from an ordinary steam engine, whose 
cost ranges from less than 1 cent per horse-power hour 
under the best conditions to 3 or 4 cents, where a profit 
is included, or the conditions are less favourable, 

The really difficult thing to explain in connection with 

this McClure article on Mr. Tripler and his liquid air, 
is how those concerned in its publication (being, as I do 
not doubt, honest men) can be deceived or have so de- 
ceived themselves as to make and repeat such thea 
——— statements. In this connection, however, 
will make a suggestion founded on experience. 
Some years ago I was called upon to examine an 
engine a oetenp with liquid carbonic acid, which was 
said to have ten times the efficiency of an ordinary 
steam engine. : 

I, of course, told the applicant that such a thing was 
physically im ible, and did not deserve investiga- 
tion, but finding that a number of substantial people 
had been so impressed by what had been shown them that 
they would not be satisfied without an investigation, 
I consented to make one. This proved an easy piece 
of work. 1 found that the promoters and others were 
under the impression that a horse-power was measured 
by the raising of 33,000 Ib. 1 ft. high irrespective of 
time, and in their demonstrations were contented with 
showing that their engine did this amount of work in 
ten minutes. As, however, a horse-power involves the 
raising of 33,000 lb. 1 ft. high in one minute, it was 
obvious that the power shown by the carbonic acid 
engine was ,, horse-power and not 1 _ horse-power as 
those exhibiting the engine claimed. This, of course, 
explained the situation. An engine developing ,, 
horse-power might easily require only one-tenth as 
much fuel as an ordinary steam engine coveieens 
1 horse-power, without violating any of the establish 
laws bearing on this subject. The curious thing was that 
such people as were concerned in this matter, should have 
been misled on such a simple and elementary subject ; 
but ifjthey were, as I personally know, so misled, why 
may not Mr. Tripler and his friends be in a similar case? 
could give from my own personal experience many 
like examples, but have said enough for the present, to 
make it evident that what is claimed in this McClure 
article for liquid air as a new source of ‘‘ power which 
costs nothing,” is not founded on fact, but is probably the 
result of some oversight in observation or calculation not 
inconsistent with honesty of intention. 





Tue TRANSVAAL ARMING.—The First Raad of the Trans- 
vaal has voted 25,0007. for the purchase of ammunition, 
&c. ; 50,0007. for the purchase of cannon for forts, &c. ; 
15,0007, for the purchase of firearms, 20002. for their 
repair; 3000. for keeping up forts; and 64,4517. for 
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LAUNCHES AND TRIAL TRIPS. 


On April 20 the fine large screw steamer Claudius, 
built by Messrs. William Gray and Co., Limited, of 
West Hartlepool, to the order of Mr. C. Andersén, of 
Hamburg, was taken to sea for her trial trip. Her 
dimensions are: Length over all, 350 ft.; breadth, 51 ft. ; 
depth, 27 ft.; deadweight capacity, 6200 tons. The 
cellular double bottom extends throughout the ship, and 
with the after-peak tank will contain 1000 tons of water 
ballast, while the side tank will hold 700 tons more. 
The Claudius, in regard to ballast arrangements, is of the 
new type inaugurated some months ago at the yard of 
Messrs. William Gray and Co. on the initiative of Mr. 
McGlashan, their chief draughtsman. Briefly stated, 
the ballast tanks, in addition to the double bottom and 
after-peak tanks, are situated on the side of the vessel. 
The side tanks give sufficient immersion in water to make 
the vessel manageable when in ballast without straining 
the propeller shaft. The reports received from the 
Mancunia, a vessel previously fitted, have been eminently 
satisfactory as regards this new departure. Racing of 
the machinery has been reduced toa minimum, itis not 
necessary to stand continuously by the throttle valve, 
and there is an absence of that hammering by the sea 
in the fore end of the vessel which is usual in such 
circumstances. The side tanks extend through the main 
and after holds and engine-room for a length of 191 ft., 
in way of which the ship has double sides, adding 
greatly to her strength and safety. These advantages 
are secured without extra material Rote required in the 
construction of the side tanks. The liner decks and 
other parts used in strengthening ordinary ships, and 
which greatly impede stowage, are dispensed with, and 
the material is applied in building the side tanks. Hence 
the new type loses nothing as a cargo carrier. The 
engines have been supplied by the Central Marine Engine 
Works of the firm, and have cylinders 254 in., 40} in., 
and 67 in. in diameter by 45 in. stroke. The boilers are 
three in numbers, 13 ft. 3in. in diameter by 10 ft. 6 in. 
long, and work at a a eee of 170 1b. per square inch. 
Manganese-bronze blades are fitted, a Mudd’s evapo- 
rator, &c, and the vessel is lighted throughout with 
electricity. The vessel and her machinery were put 
under the usual tests, with very satisfactery results, there 
being no hitch whatever. The average speed recorded 
was 11}? knots. 


On Saturday last the s.s. Seapoint, built by Messrs. 
8S. M‘Knightand Co., Limited, Ayr, for Messrs. J. Fisher 
and Sons, Newry, proceeded down the river for her trial 
trip. The dimensions of the vessel are: 175 ft. by 
26 ft. 6 in. by 13 ft. moulded, and she is capable of carry- 
ing considerably over 700 tons dudes on a very 
small register. On the measured mile at Skelmorlie six 
runs were taken and a mean speed of 9.794 knots was 
attained, the vessel at the time being fully loaded and 
in sea-going trim. The machinery the been _ supplied 
by Messrs. McKie and Baxter, engineers, Govan. It 
consists of a set of compound surface-condensing engines, 
having cylinders 19 in. and 44 in. in diameter by 30 in. 
stroke, supplied with steam from an extra large horizontal 
return-tube boiler. 





The London and Glasgow Engineering and Shipbuild- 
ing Company, Limited, launched, from their yard at 
Govan on the 24th ult., a large steel-screw steamer for 
Messrs. Donaldson Brothers’ Canadian cattle and cargo 
trade. The dimensions of the vessel are: 401 ft. 9 in. by 
49ft. by 31 ft. moulded. The vessel is designed to carry 
over 7000 tons deadweight, with a gross tonnage of about 
4700 tons. The = ym eck throughout is fitted for cattle, 
and the main deck is arranged so that it can be used for 
cattle. The after tween decks are divided into four re- 
frigerating chambers for the carriage of Canadian dairy 
produce, frozen meat, &c.; the refrigerating machinery 
is by Messrs. J.and E. Hall, Limited, and the insulation 
by the builders. A new feature in this steamer is that all 
the crew, firemen, and cattlemen, are berthed on the after 

art of the bridge-deck in the side-houses, which, besides 
being more comfortable quarters for the men, enables all 
the space on the upper deck to be utilised for cattle, there 
being space for nearly 500 on this deck alone. The pro- 
pelling machinery, which is supplied by the builders, 
consists of one set of triple-expansion engines having 
cylinders 28 in., 47in., and 76 in. in diameter by 54 in. 
stroke. Steam is supplied by three single-ended boilers 
constructed for a working pressure of 170 lb. and fitted 
with Howden’s system of forced draught. A large auxi- 
liary boiler is also fitted for supplying steam to winches, 
&c. As the vessel left the ways she was named the 
Lakonia. 





The sixteenth steamer built by Messrs. Alex. Stephen 
and Sons for the Clan Line, was launched at Linthouse 
on Monday, April 24, and was named the Clan Maclaren. 
The dimensions of the vessel are: 326 ft. by 40 ft. 3 in. 
by 26 ft. 2in. The engines have cylinders 23 in., 38 in., 
and 63 in. in diametsr, witha stroke of 42 in. ; and the 
boilers, which are adapted for 200 lb. working pressure, 
are fitted with Howdan’s forced draught. 


The Akebono (Dawn) the third of six torpedo-boat 
destroyers, being constructed for the Imperial Japanese 
Government by Messrs. Yarrow and Co., Limited, was 
successfully launched at the works of the builders at 
Poplar, on Tuesday, the 25th ult., in the presence of Ad- 
miral O. Matsunaga, Inspector-General for the Japanese 
Navy, Constructor Commander Kondo, Constructor Cap- 
tain Karobe, and other Japanese officials. The guaranteed 
speed is 31 knots on a three hours’ run, carrying 35 tons. 


On April 26 a very successful trial trip was run of 











a tugboat named the Energy, built by Messrs. Allsop 
and Co., Limited, Preston, to the order of the Preston 
po ay sg for use as a general harbour and estuary 
tugboat, for the River Ribble. The principal dimensions 
are: Length between perpendiculars, 80 ft.; breadth 
moulded, 17 ft. ; depth moulded, 9 ft. She has an ex- 
treme draught aft with bunkers and all on board of 
8 ft. 6 in., and a draught forward of 4 ft. 6in., and with a 
fore trimming tank to bring her to an even draught of 
7 ft. The enginesare a set of compound surface-condens- 
ing, with cylinders 17 in. and 34 in. in diameter by 24 in. 
stroke, for a working pressure of 100 lb., &c. The boiler 
is of the marine type, 10 ft. 6 in. in diameter by 9 ft. 6 in. 
long, having two large furnaces and ample heating and 
grate surface. A mean s of 11 2 on the mea- 
sured statute mile was attained, in narrow waters between 
the training walls. The turning and steering qualities of 
the vessel were fully tried, and proved very satisfactory. 
An indicated horse-power of 345 was attained, the en- 
gines running 132 revolutions per minute, with steam at 
100 1lb., vacuum 26 in., feed water 118 deg., and dis- 
charge 108 deg. No hitch whatever occurred during the 
trial, the engines running smoothly throughout, without 
the slightest trace of heating. 


On Wednesday, April 26, the fine steel screw steamer 
Airedale, built by Messrs. illiam Gray and Co., 
Limited, to the order of the London and Northern 
Steamship Company, Limited, London (Messrs. Pyman 
Brothers, en mis left West Hartlepool for her trial 
The Airedale is a first-class cargo vessel, and is of 
the following dimensions: Length over all, 341 ft.; 
breadth, 47 ft.; depth, 24 ft. 10 in. The engines are 
of the Central Marine Engine Works’ usual triple-ex- 
pansion type, having cylinders 24 in., 38 in., and 64 in. 
in diameter with 42 in. piston stroke, and two large 
steel boilers working at a pressure of 170 lb. per square 
inch. The vessel and her machinery have n built 
under the superintendence of Mr. William Birchby, and 
that gentleman, together with Captain Murrell from the 
shipyard and Mr. W. C. Borrowman from the engine 
works, was present at the trial, which was in every way 
satisfactory, the average speed being 104 knots. 


On Thursday, the 27th ult., Messrs. Wigham Richardson 
and Co. launched, from their Neptune Shipyard, the s.s. 
Weissenfels, which they are constructing to the order of 
the Deutsche Dampfschifffahrts Gessellschaft ‘‘ Hansa,” 
of Bremen, for their Eastern service. The steamer is 
370 ft. in length by 46 ft. beam by 30 ft. deep, and is 
wg J fitted with ee engines balanced 
on the Yarrow, Schlick, and Tweedy system, being the 
eighth set of engines built on this system by Messrs. 
Wigham Richardson and Co. for the ‘‘ Hansa” Com- 
pany, and there are two more in course of construction. 





trip. 








On the 27th ult. Messrs. Ropner and Son, Stockton- 
on-Tees, launched a steel screw steamer of the following 
dimensions, viz: Length between perpendiculars 330 ft.; 
breadth extreme, 47 ft.; depth moulded, 27 ft. 4 in. The 
steamer has been built to the order of Messrs. Webster 
and Barraclough, West Hartlepool, and is of the builders’ 
patent trunk type. The vessel will carry about 5,750 
tons on Lloyd’s summer freeboard, on a light draught of 
water. She will be fitted with a set of triple-expansion 
engines by Messrs. Blair and Co., Limited, having cy- 
linders 24 in., 40 in., and 65 in. in diameter by 42 in, 
stroke. The boat has been named the Barton. 

On the 27th ult. the s.s. Oriflamme was successfully 
launched by Messrs. Armstrong, Whitworth, and Co., 
Limited, from their Walker shipyard. She is the first 
of three steamers being built by that firm to the order of 
Messrs. Lane and Macandrew, of London, on behalf of 
MM. Desmarais Freres, of Paris, and is specially designed 
for the carriage of petroleum in bulk. This vessel and 
her sister ships are being constructed under the imme- 
diate supervision of Messrs. Flannery, Baggallay, and 
Johnson, of London and Liverpool, and are to obtain 
the highest class of Bureau Veritas and to conform to 
the Suez Canal Regulations for oil steamers. The prin- 
cipa] dimensions are: Length, 347 ft.; breadth, 45 ft. ; 
depth moulded, 29 ft. 6in. The engines, constructed by 
the Wallsend Slipway and Engineering Company, have 
cylinders of 24 in., 40 in., and 64 in. in diameter respec- 
tively, with a stroke of 48 in., taking steam from two 
large single-ended boilers working at 160 Ib. pressure, 
and having a heating surface of about 5300 square feet. 
It is expected that this machinery will prove capable of 
propelling the vessel at a speed of 104 knots when laden 
with a deadweight of 5500 tons. Electric light is fitted 
throughout the vessel. 





Messrs. David J. Dunlop and Co., engineers and ship- 
builders, Inch Works, Port Glasgow, launched from 
thefr yard at high water, on April 27, the s.s. Amazo- 
nense, of which the following are the principal par- 
ticulars: Length from fore part of stem to aft part of 
post, 312 ft.; breadth moulded, 40 ft. 9 in.; depth 
moulded to spar deck, 26 ft.; gross tonnage about 
2500 tons. After the launch the vessel was moored 
alongside the builders’ wharf to receive her machinery, 
&c., which consists of one set of triple-expansion engines 
having cylinders 224 in., 37 in., and 60 in. in diameter 
by 45 in. length of stroke. The steam is supplied by one 
lai single-ended boiler 16 ft. 3 in. in diameter by 
11 ft. 6 in. long, all proportioned for a working pressure 
of 180 Ib. per square inch. The boiler is fitted with 
forced draught on Howden’s principle. 


On Friday, the 28th ult., Sir Raylton Dixon and Co., 
Limited launched from their Cleveland Dockyards, 
Middlesbrough, the India, a fine steel screw steamer built 





to the order of the Austrian Lloyd’s Steam Navi tion 


Company, Trieste. Her principal dimensi 

by 44 ft. by 23 ft. 9 in., and she has a daodiecisin a. 
ing capacity of about 4600 tons on a light draught of 
water. She will be fitted with triple-expansion engi 


by Messrs. Sir C. Furness, Westgarth, and Co.. Lj 
Middlesbrough, having cylinders 25 in., 40 in "ane 
in diameter by 45 in. stroke, supplied with steam by two 
large boilers working at 180 lb. pressure. 


On Saturday, the 29th ult., the s.s. Newholm. whj 
has been built to the order of Messrs. J. J. and ow 
Forster, of Newcastle, by Messrs. C. S. Swan ‘and 
Hunter, Limited, was taken out to sea for her trial trip, 
The Newhulm is a sister vessel to the Newcastle, which 
was won pare a few weeks ago for the same owners at 
Wallsend yard, and is a vessel of the following leading 
dimensions: Length over all, 341 ft.; beam extreme 
48 ft.; and depth moulded, 26 ft. 6 in.; she is designed 
to carry a deadweight “ae of about 5500 tons on a 
light draught of water. The machinery has been sup- 
plied by the North-Eastern Marine Engineering Com. 
pany, Limited, and consists of a set of triple-expansion 
engines, having cylinders 24 in., 40 in., and 64 in, in 
diameter, with a piston stroke of 42in., steam being 
generated in three single-ended boilers 12 ft. 9 in. in dig. 
meter and 10 ft. 6 in. long, working under a pressure of 
170 lb. per square inch. On the trial trip everything 
worked with perfect smoothness, and a mean speed of 
11? knots was attained on the measured mile, which was 
considered highly satisfactory. 








ELEcTRIC TRANSMISSION OF PowrER.—The Ankarsrum 
Company, in Sweden, has recently bought the Svartas. 
trém waterfall, from which it is proposed to convey 600 
horse-power to the works of the company. At the power 
station there will be three generators of 200 horse-power 
each, which yield a direct current of 5200 volts, 





THE Unitep States AND Russia.—The Scandinavian- 
American Steamship Company, formerly known as the 
Thingvalla Line, has despatched the first regular steamer 
of a new direct line from New York (Hoboken Pier) to 
St. Petersburg. This steamer is the Xenia, of about 
2500 tons. Theagents expect to despatch a steamer every 
month as long as the Baltic ports are free from ice. 





New Locomorives FoR THE DanisH STATE Ratways. 
—Last year the Danish State Railways placed an order 
for twenty-eight locomotives with the Italian firm of 
Messrs. Ernesto Breda and Co., Milan. Two of these 
locomotives have now been received, and have, at their 
trial, given entire satisfaction. The Danish State Rail- 
ways have this year placed a further order with the same 
firm for thirty train locomotives and eleven shunting 
locomotives. Danish engineering firms do not go in for 
the manufacture of locomotives ; but, as an exception, it 
may be mentioned that two home firms have each accepted 
an order for two shunting locomotives. 





THE VIEILLE MontaGne.—This old-established Belgian 
industrial concern has reported progress for another twelve 
months. The general outcome of the year’s business was 
not unsatisfactory, the rough profit of the year being 
278,123/., reduced by general expenses of management, 
interest, discount, &c., to 248,649/., and increased to 
249,068. by a balance of 419/., brought forward from 
1897. After applying 17,547/. to the redemption of the 
cost of sundry works, carrying 42,620/. to the statutory 
reserve, and applying 26,6387. to the remuneration of the 
council of administration and the commissaries an 
managers, a balance of 162,263/. remained available for 
dividend upon the share capital of the company. Out of 
this balance a dividend is recommended at the rate of 45 
per cent. per annum, absorbing 162,000/., and leaving a 
reliquat of 263/. to be carried to the credit of 1899. The 
dividend of 45 per cent. sounds, of course, extremely 
well, but it should be observed that the paid-up share 
capital of the — does not exceed 360,000/., so that it 
is a comparatively easy matter to make large distribu- 
tions upon it. The company’s foundries produced last 
year 69,351 tons of rough zinc, while the rolling works 
turned out 68,745 tons of rolled zinc ; the company s other 
works also produced 8894 tons of zinc white. The 
results worked out last year were largely attributable to 
an improvement in the prices current for the companys 
products. On the other hand, the coal purchases made by 
the company last 7 had to be effected upon higher — 
The prosperity of the Belgian coal-mining interest, 
of industry generally, also rendered labour ecaree 
dear last year. Minerals, , attained extremely high 
prices in 1898, although somewhat easier markets a > 
ticipated in 1899 in consequence of the increase in produc 
tion naturally resulting from more encouraging reny 
The company’s mines have produced during the wed Y 
years minerals to the estimated value of 2,926, 9910.,, id 
has become necessary for the company to replace = fe 
mineral deposits by new ones. The mining opera 
which are being carried on by the undertaking in 8 se 
as well as at Nenthead, in the north-west of ees acd 
appear likely to insure the company important “~~ 
sources. The company has arranged to increase ae ao 
duction at Nenthead from 4500 tons to 20,000 va i, 
annum; the carrying out of the necessary wor Ae 
however, involve a considerable outlay. very pecncc 
being made by the council of administration to mm 4 
the production of the company’s mines, whic of 
princi source of its profits. At the pera bes: 
year = Pasco had formed reserve and conting 
funds to the amount of 





9381. ; the corresponding Te 
serves stood at the close of 1897 at 368, 535/. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComprteD BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883 —1888, 
, views given in the Specification Drawings is stated 
Tesanie 2 ; aa none are mentioned, the Specification tg 
illustrated. - 
Whats inventions are communicated from abroad, the Names, éc., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
"Branch, 25, be on Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
t the advertisement of the ae of a complete 
8 lon is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 
ive notice at the Patent = of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


6510, C. W. Dorlin, Colchester. Thrashing Ma- 
3 Figs.) March 17, 1898.—This invention provides a 

eee alt A dapted for cobbing or drawing clover as 
well as for thrashing corn, and it comprises a beater drum, a set 
of shakers, a vibrating sieve or screen to receive the cobs and 
cavings from the drum and shakers, a second sieve to receive the 
cobs separated from the cavings by the first sieve, a third sieve for 
separating the plantain from the cobs, a box to receive the cobs, 
an elevator for lifting the cobs from the box, a seed barrel or 
drum, and one or more winnowing or dressing devices. The 
action of the machine is as follows: The clover is passed in be- 
tween the beater drum and the breast in the well-known manner. 
The cobs and cavings from the drum pass on to the vibrating 
sieve which separates the cobs from the cavings; the cobs then 
on to the second sieve, and while passing over it are 
winnowed, thus taking out any slivers, light cobs, or leaf, leaving 
the best cobs and any clover seed or plantain that might be drawn 

















or shelled during the cobbing process, which latter pass over the 
plantain seed sieve which separates the said seed and delivers it 
through a shoot. The cobs then to a box from which they 
are elevated into the seed barrel or drum which rubs theseed out 
ofthe cobs. The seed and cobs then pass over a sieve and are 
wirnowed, the seed being separated from the cobs or chaff, the 
latter being blown through a shoot into bags. Should any cobs 
remain, out of which theseed has not been rubbed, or any short 
slivers, they pass through a suitable shoot overa sieve or screen 
which sifts the cobs from the slivers, the former being returned to 
the elevator box to be elevated again to the drum or seed barrel. 
The seed passes from the last-named sieve to the winnowing de- 
Vices which separate it into “‘ bests” and “tailings.” For thrash- 
ing corn the clover seed sieves or screens are removed and corn 
sieves substituted. When the machine is used for threshing clover 
the spout is closed by a a suitable slide so as to cause the seed to 
pass through the seed barrel H. (Accepted April 6, 1899.) 


ELECTRICAL APPARATUS, 


6944. F. H. Becker, Rheinland, and L. Schreyer, 
Erfurt, Germany, Electric Glass Furnace. (3 Figs.| 
March 22, 1898.—The action of this furnace is as follows: The 
crude materials to be treated are fed into a hopper a, the dis- 
Charge from which is regulated by a feed screw. From the 
hopper the materials pass on to a series of hearths arranged in 
the passage b. As will be seen, these hearths are one below the 
other, like a series of steps, and as the material is melted on the 
first hearth by an electric arc, it flows down on to the second, and 











AA BEY \ 


from So on to the third, being heated at each step by an electric 
le glass then runs into the receiver c, where the molten 
the is thoroughly mixed and worked up to uniformity. From 
oon er cit passes through openings at the base of the parti- 
je 47 into the refining chamber a from which, after being 
maarrimly — over & comparatively low partition wall into the 
er § chamber ¢ where it is worked out. The refining and 
cutee chambers are also heated by electric arcs produced from 
ry § protruded through the enclosing wall. (Accepted April 5, 





1232. H.P. J. J. Tho 
weeded. msen, Copenhagen, Denmark. 
srerage Transformer. (4 Figs January 18, 1899.—It has 
ttery e © practice when using individual cells of a storage 
connestio Some special low potential requirement, to shift the 
the battery periodically from cell to cell, so that each portion of 


Performs a like a) i 
is operation by means <f mount of work. The inventor effects 


a continuously rotating mechanical | of raising or elevating grain, or similar substances, comprises a 


by hand. Current is furnished during the periods of interruption 


Fig.! 


























resistance than the cell or number of cells of the maia battery in 
April 5, 1899.) 
GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9745. A. H. Penman, Blyth, Northumberland. 
Safety Gas Valve. [8 Figs.] April 28, 1898.—This invention 
relates to the ee of gas to buildings and provides a safety 
device whereby in case of fire the gas su ply is automatically 
cut off at points affected thereby. According to this invention 
there is provided for use in connection with gas supply pipes, 
fittings, and connections, a valve adapted ae normal condi- 
tions to allow free passage of the gas, but to be automatically 
closed and prevent passage of gas should the adjacent pipes or 





gas fittings becoming heated to a dangerous temperature. The 
valve is mounted in a casing joined up with and connecting the 
gas supply pipes at the required positions ; the casing has a seat 
for the valve, the latter having guides and being weighted or pro- 
vided with a spring tending to close, but is however kept open 
and supported upon or suspended by fusible metal arranged for 
instance in the form of feet to the valve base and resting upon 
ledges of the valve casing, which is arranged with a removable 
cap so that a new valve or new fusible material may be readily 
inserted at any time. (Accepted April 5, 1899.) 


GUNS AND EXPLOSIVES. 


11,616. A. Reichwald, London. (F. Krupp, Essen, 
Germany.) Sha Smokeless Powder. [2 Figs.) May 
23, 1898.—To ob the proper and regular ——- of modern 
smokeless powder it is necessary that it should be subdivided and 
partially separated or surrounded in the cartridge by air. Various 
forms and shapes of powder have been used for this purpose, and 





the inventors adopt for es pone the form of laminz, shaped 
as dish springs and centrally perforated, which are piled in 
the cartridge and compressed in the direction of their resilience 
in closing the same, so that they retain their position, and are 
not free to shift within the said cartridge. The central per- 
foration allows the fire from the primer to light all the laminz 
equally. (Accepted April 5, 1899.) 


MILLING AND SEPARATING MACHINERY. 


7131. P. Duff, Birkenhead. Grain Elevator. 
(2 Figs.) March 24, 1898.—According to this invention, the means 

















(73) be 





evic - 
* more frequently than it would be convenient to do 60! screw—more or leas vertically disposed - rotating about a fixed axis 





use at one time to furnish low potential current. (Accepted | 1899, 


within a tube, and of a different pitch at different pointe of its 


by an auxiliary battery or cell of less potential and lower internal a the pitch at the lower part being the smaller, and increas- 


g from thence upward. ‘By this means, the weight of the ma- 
terial at the higher part of the column does not act or bear so 
largely on the material in the portion of the column below, and 
thus the resistance at the lower portion is relieved, and an efficient 
vertical (or nearly vertical), screw or worm elevator is provided. 
The worm or thread of the propeller, accor to one construc- 
tion, is made of several lengths of thread or blade (from about 
1 ft. to 2ft. long), each of a different pitch, and increasing suc- 
cessively from the bottom upwards. The increase of pitch need 
only be comparatively small in each section or stage, from 
jin. to 4in. in an ordinary-sized screw or worm. A further 
feature in a screw or worm elevator under this invention consists 
of an interrupted or discontinuous screw or worm, with a space 
or gap—which may be of several inches in length—between each 
length of worm, and thus, in the case of eature being com- 
bined with the above described, the elevator is one having both 
a differential pitch, and also a discontinuous or interrupted worm 
or screw. Other modifications are provided. (Accepted April 5, 


SHIPS AND NAUTICAL APPLIANCES. 


11,028. A. Murray, Geapow. draulic Capstan. 
(2 Figs.) May 14, 1308. —This acne Rhy for object to pro- 
vide a simple and compact arrangement of capstan driven 
through the intervention of differential speed-reducing gear from 
a hydraulic or other motor whose running wheel or disc is on the 
same axial line as that of the capstandrum. The capstan barrel 
or drum, as illustrated, is fitted on a vertical shaft carried in 
bearings in a framing under the base of which is fitted the direct- 
ing nozzle or nozzles of a water jet or jets which is or are impelled 














against the vanes of a Pelton wheel keyed on a spindle in line 
with the capstan drum shaft and carried in bush bearings in the 
baseplate or lower part of the framing. The spindle of the motor 
and the capstan drum shaft are connected together by differential 
speed-reducing gear consisting by preference of a toothed pinion 
fitted loose on an eccentric boss formed on the upper end of the 
motor spindle and meshing with an internally toothed wheel 
secured to the lower end of the capstan drum shaft, the loose 
pinion being prevented from rotating with the eccentric boss by 
guides. (Accepted April 5, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27,420. Babcock and Wilcox, Limited, and G. W. 
Thode, London. Chain Grate Stokers. [4 Figs.) 
December 29, 1898.—This invention comprises improvements in 
mechanical stoking by means of a travelling endless metallic- 
linked belt which constitutes the firebars. The fuel hopper is 
arranged to ‘‘ accommodate the stoker and to exclude admission 




















of air except through the rate.” A feed-regula device 
is provided and the apparatus is arranged so that air ie isieiod 
to the grate in greater proportion at its front end, where smoke 
and flame are produced. The depth of fuel in the grate is ad- 
justed by means of a lifting door, and there is a dumping plate at 
the rear end of the grate to prevent air leak and ash 
and clinker into the pit. (Accepted April 5, 1899.) 


6641. Willans and Robinson, Limi P. A. Low, 
and W. M. Huskisson, Bashy. Steam 
naces, [4 Figs.] March 18, 1898.—This invention relates to the 
furnaces of water-tube boilers in which the tubes are parallel or 
nearly so to the grate, and especially to those in which the lower 
tubes are only a short distance above the grate. A baffle is 
| y= above the lower rows of tubes extending from the front of 
e toward the back, and this baffle may consist of empty 
tubes fitting in between the water tubes. At the rear end of this 
said baffle is a vertical or nearly vertical wall of bricks formed to 








fit in between the tubes, which said wall is supported by a bridge 
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preferably hollow and arched in two directions, the centre of one 
arch being below and somewhat to the rear of the bridge, whilst 
the centre of the other arch is below and to the front of it. Holes 
are provided leading from the hollow of the bridge to its front 
face to supply air to the fire. The gases from the fire first rise up 








among the front ends of the lower rows of tubes, and being 
deflected by the baffle sweep down and around the bridge, and so 
become heated, and then meeting the hot air are completely 
burnt. The products of combustion pass beneath the bridge and 
up through the rear ends of the lower rows of tubes and among 
the whole length of the upper row. (Accepted April 5, 1899.) 


MISCELLANEOUS. 


11,782. J. H. Tangye, Soho, Stafford, and W. John- 
son, West Bromwich, Stafford. Hot-Air Engines. 
(6 Figs.) May 24, 1898.—The action of this engine is as follows : 
The gas or other burners e being ignited the bottom of the cylinder 
is in a short time highly heated. The displacer h being near the 
bottom of the cylinder the engine is started by turning the flywheel 
by hand or by other means, thereby raising the displacer and 
causing the air above it to flow below it, and there come in con- 
tact with the heated portion of the cylinder which causes expan- 
sion of the air and a consequent raising of the thin elastic sheet- 
metal top. On the descent of the displacer caused by the motion 
of the flywheel shaft the heated air beneath it is forced to the top 














of the cylinder, and coming in contact with the elastic top, which 
is covered with cold water, is cooled and contracts and the elastic 
top therefore descends. The expansion and contraction of the air 
within the cylinder takes place on each ascent and descent of the 
displacer, thus causing a rising and falling motion of the elastic 
sheet-metal top of the cylinder, which motion is transmitted to 
the flywheel shaft of the engine by a lever, connecting-rod, and 
crank. Where it is desired to increase the power of the engine, 
the pressure of the air within the cylinder may be increased. 
Accepted March 29, 1899.) 


1667. L. B. White, New York City, U.S.A. Carbon 
Dioxide Engine. [2 Figs.) January 24, 1899.—This motor 
is intended to work under extremely ~ pressure. O, O are 
the orifices through which gas is admitted to the valves above the 
cylinders, each cylinder being provided with two valves, one for 
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admission and the other for exhaust, the admission valve being 

shown to the right of the drawing and the exhaust valve on the 

left. The crank-pins slide ina frame and the valves are actuated 

by means of a rocking beam operated by a camshaft. (Accepted 
arch 29, 1899.) 


9182. J. Millican, Thornthwaite, Cumberland. 
Cross-Cut Timber Saw. [4 Figs.) April 20, 1898.—This 
invention provides a mechanical cross-cut timber saw for use in 
saw mills for cross-cutting logs. The saw is of the reciprocating 
type, and with its mechanism is situated below the mill floor, the 
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blade be'ng raised to cut through the log by a hand lever. The 
lag is rolled into position for cutting and is gripped by dogs or 
jaws which are inserted into the floor opening when the cover 
(normally guarding the aperture) has been removed. Modifications 
are provided. (Accepted April 5, 1899.) 


8843. J. W. White, Jarnworth-in-Widnes, Lancs. 
Aerial Ropeways. [2 Figs.) April 16, 1898.—This invention 
relates to aerial ropeways on which the load is carried by a 


number of ropes running parallel with one another, and consists 
of means for straining such ropes and equalising their tension. 


extremities of the ropes at one end of the ropeway or span may 
be made fast or anchored. At the other end of the span the 
extremities of the ropes are attached to the crossheads of four 
presses or rams working in cylinders containing water or other 
fluid under pressure. e pressure chambers or cylinders com- 
municate with one another by means of an omnibus main which 
may be connected with a hydraulic accumulator. Therefore the 
pressure existing in each press is practically the same, and con- 
sequently the four individual ropes of the ropeway are subjected 
to the same tension, and each rope thus assumes the same 
catenary curve, thereby assuring that the load will be equally 
carried in proper proportion by each individual rope, the weights 
of the ropes being assumed equal. In the event of one rope 
breaking the easment of pressure in its hydraulic press is divided 
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amongst the other presses of the remaining ropes, whereby the 
latter assume a greater catenary curve, and their weight-sup- 
porting power thus becomes approximately equal to that of the 
original number of ropes. As the load approaches the supporting 
tower and the tension on the ropes decreases, the hydraulic 
presses draw up or tighten the ropes and so reduces the ascending 
gradient up which the load is travelling. These tightening 

resses may be placed at each extremity of the ropeway span, and 
i they are only placed at one end it is preferred to place them at 
the ‘‘ approach” end in cases where the load only travels in one 
direction. This invention may be used where continuous ropes 
are carried on a number of supports, or where separate ropes are 
used for each individual span. (Accepted April 5, 1899.) 


6425. W.H. Thompson and R. Thompson, London. 
Lubricators. [7 Figs.) March 16, 1898.—This invention 
relates to lubricators (for feeding viscid lubricants) such as are 
described in specification of Patent 17,953, 1891. The lubricant 


is subjected to the pressure of a piston which is driven downward 
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in the grease cylinder by the pressure of a coiled steel spring. 
The catch P serves to retain the piston under spring tension 
when the cover is being unscrewed. Asimple meansis provided 
for varying the spring tension, and consequently the pressure on 
the lubricant as may be from time to time required. (Accepted 
April 5, 1899.) 


10,149. W,S. Gibbins, Leytonstone. Washing Ma- 
chines. [9 Figs.) May 3, 1898.—In this machine the clothes and 








liquid container is caused to oscillate by means of a vertical handle 
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The central louvre board maintains its position ap 
vertical, so that at the limit of oscillation the cloth 
the other side thereof are squee 
tainer. A tarily opening valve device is arranged at the 
base of the container for the purpose of letting out a little of the 
dirtiest of the liquid each time the container is rocked. (Accepted 
April 5, 1899.) 


6347. H. H. Lake. London. (F. and S. Bruhn, Bertin 
Germany.) Fare Indicator. [15 Figs.) March 15, 1998.’ 
This invention relates to improvements in fare indicators for cabs 
and the like. The signal arm 1 is lowered when the apparatus 
is put into use, and it is so arranged that the fare payable ig 
shown automatically, and charged either by time or by distance 
(as indicated on the tariff dial), or by both where waiting time ig 
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chargeable. The apparatus contains a clock and a distance 
measurer geared to. the wheel of the cab. The driver controls 
the starting, tariff setting, and stopping of the apparatus, and 
also registers any extra charges (as, for example, for luggage 
carried) on the lower dial, such charges being automatically 
added to the total fare. The instrument may also be adapted to 
keep a register of total time spent, distance traversed, and fares 
charged. (Accepted April 5, 1899.) 


11,009. D. Clark, London. (W. Bagnoli, Orbertello, Italy. 
Stuffing-Boxes. [3 Figs.) May 13, 1898.—In this gland 
pressure is applied over the whole surface of the packing through 
the medium of short or small balls or pellets contained in an 





enclosed space surrounding the said packing. A spring and 
piston device M may be added for the purpose of maintaining the 
pressure as the packing compresses under its influence. (Ac- 
cepted May 5, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








A Douturn Evevator.—The Great Northern Railway 
Company, of the United States, is about to erect a 
very large grain elevator at Duluth, Minnesota. The 
new structure is to be of steel, and it is to have a 
capacity of 6,000,000 bushels. 





Coat In Betcrum.—The imports of coal into Belgium 
in the first quarter of this year amounted to 555,000 tons, 
as compared with 527,000 tons in the corresponding period 
of 1898. The exports of coal from Belgium in the first 
three months of this year were 1,116,000 tons, as com- 
pared with 909,000 tons in the corresponding period of 
1898. The imports of coke were 61,000 tons, as compared 


with 42,000 tons; the exports of coke were 252,000 tons, 
as compared with 220, 
ported from Belgium in 
to the extent of 128,000 tons, as compar 
tons in the corresponding period of 1898. 
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Assuming, for example, that a ropeway comprises four ropes, the 
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THE IRON AND STEEL INSTITUTE. 


As announced in our last issue, the thirtieth 
annual meeting of the Iron and Steel Institute 
was held at the Institution of Civil Engineers on 
Thursday and Friday of last week, May 4 and 5. 
The past-president, Mr. E. P. Martin, occupied the 
chair at the commencement of the proceedings, 
and the usual formal business having been tran- 
sacted, Mr. Brough proceeded to read the 


Reprort oF CounciL. 


By this it appeared that the Institute has during 
the past year continued to prosper. The roll of 
membership consists of 1522 persons, 98 names 
having been added to the register during the past 

ear. The Institute has recently suffered great 
josses by death, forty members having died during 
the year. Amongst these the name of Sir Henry 
Bessemer stands out most prominently. As the 
report stated, he was a man whose name has be- 
come a part of the English language ; he was one 
of the founders of the Institute, its second 
president, and always took a warm _ interest 
in its welfare. Amongst other members who 
have been lost to the Institute recently were 
Mr. John Gjers, who received the Bessemer gold 
medal in 1894, and Mr. G. T. Clark, a trustee 
of the Institute funds. The financial condition of 
the Institute continues satisfactory. The income 
for the year amounted to 39751. 3s. 7d., which was 
in excess of the previous year. The expenditure, 
however, was also in excess, owing to the publi- 
cation of the general index and to the expenses 
attendant on holding the meeting in Sweden. 
Reference was made to the publications of the In- 
stitute, two volumes of the Journal having, as usual, 
been issued. These contained together 1230 pages 
of letterpress and 59 plates. In addition to the 
papers read before the Institute, and the discus- 
sion and correspondence relating to them, the 
volumes contained 1388 abstracts of papers relating 
to iron and steel and kindred subjects published 
in other home and foreign technical journals and 
Transactions. We are glad to take this oppor- 
tunity of ourselves bearing testimony to the admir- 
able manner in which the publications of the 
Institute are issued, and the technical knowledge 
and ability with which they are edited. The 
members also received during the past -year an 
index to the first fifty volumes of the Journal, in 
the shape of a bound volume of 564 pages. A 
notice of this extremely useful work appeared in 
these pages at the time of its issue. A vote of 
thanks to the President and the Council having 
been moved and seconded, Mr. Martin vacated 
the chair, which was taken by the new President, 
Sir W. C. Roberts-Austen, who at once proceeded 
to deliver his 


PRESIDENTIAL ADDRESS. 


The author first referred to the fact that the 
Queen had been pleased to accept the Bessemer 
medal for 1899 in commemoration of the progress 
made in the iron and steel industries during her 
reign. The President next referred to the meeting 
in Sweden of last year, bearing testimony to the 
warmth of the reception accorded to members by 
the Swedish people. The early part of the address 
was largely occupied by historical matter, which 
was put forward in a most interesting manner. It 
was strange to think, the author said, that when 
the nineteenth century dawned the primitive home 
of the iron industry in Surrey and Sussex had not 
been abandoned. From his Surrey garden he 
rang over the tract once covered by the great 
orest of Anderida ; and the survivors of the an- 
oy trees of Andred’s Wald still give shelter to 
a. ew charcoal burners. Almost within sound 
— was a stream which fed one of a series of 
+ noel ponds, The district within sight was be- 

: to have furnished the coffer for the Domesday 
ona and it certainly supplied the iron which 

circles the dome of the Cathedral of St. Paul's. 
; sed ine of the cruisers of Drake and Frobisher 
rad came from the district. In 1740 there were 
2 oye blast-furnaces in Sussex than in any 
eae ade in 1800 there were still two at 
pred and one at Ashburnham survived until 1828, 
ae iron which was said to be ‘‘in no wise 
e orto the Swedish metal.” These old charcoal 
Seats — rarely have exceeded 28 ft. in height, 
con rv per furnace being about 20 tons a 
Siches 8 the century closes, some of the gigantic 
8 possessed by Mr. Andrew Carnegie pro- 





duce daily no less than 690 tons of iron. The 
changes made in the iron industry were, the 
President continued, mainly due to the efforts of 
individuals, stimulated by the country’s needs. 
They were effected by a few men, who had the 
courage to lay aside tradition; men who, being 
untrammelled by precedent, called in question the 
utility of established usages, and solved in new 
ways problems of vast metallurgical importance. 

As the eighteenth century closed, a new era in 
the metallurgy of iron had already begun. Abra- 
ham Darby had successfully introduced the use of 
coke in the blast-furnace. James Watt had facili- 
tated the production of blast. Still the annual pro- 
duction of pig iron in the year 1799 was but about 
150,000 tons. It was for long held that good and 
bad qualities might be inherent in the iron itself ; 
and in proposing a vote of thanks to the first Presi- 
dent of the Institute, Mr. Fothergill stated that 
‘‘enlightened progress of the last thirty years 
had shown that the quality of iron depended 
upon the alloy with which the iron is mixed.” This 
position was clearly established by the great Swedish 
chemist Bergman, of Upsala, who had shown that 
carbon is the element to which steel and cast iron 
owe their distinctive properties. Clouet’s experi- 
ments on the carbonisation of iron by the diamond, 
followed by those of Pepys in 1815, who excluded 
the possibility of the intervention of furnace gas, 
were also alluded to. Our national existence, the 
author said, had long depended on iron and steel. 
They have been the source of our wealth, one of 
the main elements of our strength, one cause of our 
maritime supremacy. Our progress has been pro- 
foundly influenced by the relations subsisting be- 
tween a mass of iron and the few tenths per cent. 
of carbon it contains. The growth of our know- 
ledge of the facts constitutes a large section of our 
scientific and industrial history ; and the question 
arises, Was our national progress delayed by the un- 
readiness of the technical world in England to take 
advantage of the fact that science had established ? 
The President considered that we might be satisfied 
our progress received no check from failure of indus- 
trial workers to assimilate the teaching of science. 
To illustrate his instance, he took the lives of two 
men—Professor Black, of the University of Edin- 
burgh, and Cort, .the inventor of the puddling 
process. Black fully recognised the importance of 
what now would be called the change in molecular 
energy as the physical basis on which the pro- 
perties of iron and steel depended. He gave a 
singularly accurate description ‘‘ of the process of 
decarburising iron, called puddling,” and furnished 
the Government with an elaborate report on the 
quality of the metal. Black died in 1799; Cort 
survived till 1800; so that, as the eighteenth cen- 
tury closed, the most eminent scientific man, and 
the foremost practical metallurgist of the genera- 
tion, stood side by side. To Cort we owe the 
greatest technical advance the modern world had 
seen ; to Black the recognition of the importance of 
molecular energy in relation to metallurgical prob- 
lems. ; 

In 1800 Mushet discovered that the large de- 
posits of black band ironstone could be utilised. 
At that time the annual production of pig iron was 
about 200,000 tons ; the capital invested was under 
five millions, and employment was furnished for 
nearly 200,000 people. We have not space to follow 
the President in his further interesting sketch of 
the history of the metallurgy of iron and steel dur- 
ing this century, and we must, therefore, leave this 
part of the subject fur the present. The author 
concluded his address with reference to the rela- 
tions subsisting between capital and labour. He 
ventured to hope that the next generation will look 
back with astonishment on the deplorable aspects 
presented by what is known as the labour question 
at the close of the nineteenth century. It is only 
natural, he said, that British enterprise should be 
met by foreign competition; and he would not 
dwell on the evidence of our shortcomings in 
adapting ourselves to the needs of foreign trade. 
The demands of workmen for increased wages and 
reduced hours of work, and for what is far more 
serious, the right to determine how little shall be 
done in those hours, entirely ignore the conditions 
under which other nations are competing with us. 
Strikes have deprived the country of the advantage 
it formerly possessed, both as regards excellence of 
work and punctuality of delivery. By the last coal 
strike the men lost some three millions in wages. 
They crippled the coal trade ; they stopped the naval 
manceuvres, they spread misery broadcast in the dis- 


tricts affected, and they played into the hands of the 
non-associated owners, who realised large profits, 
of which but a very small portion found its way 
into the pockets of the workmen. The author 
agreed with Huxley, that in the complex problems 
which the labour question presents, the ethical 
question must not be lost to sight, and no effort to 
provide for the well-being of the industrial popula- 
tion can be too persistently adopted. A sentence 
in the address, especially worthy to be noticed by 
every employer of labour, was as follows: ‘‘ We 
must learn that the warmest sympathy with the 
workmen’s rights is not inconsistent, in face of 
common dangers, with stern and vigorous treatment 
of labour difficulties which threaten the national 
prosperity.” 

A vote of thanks to the President for his address 
was proposed by Sir Bernhard Samuelson, who in 
a few brief sentences referred to the boldness, 
elegance, and facility of description which the Pre- 
sident had shown. The address was a literary 
effort of the highest order, besides being the 
production of one well versed in questions of 
science. Sir William White, in the absence of the 
President of the Institution of Civil Engineers, 
seconded the vote of thanks as a Vice-President 
of that society. He was specially interested in the 
matter of the address as a member of a profession 
which depended so largely on the metallurgy of iron 
and steel. For thirty years he had taken a most 
active professional interest in the production of 
these materials. As assistant to his predecessor, Sir 
Nathaniel Barnaby, he had taken some part in the 
great shipbuilding change from iron to steel. But 
it must be remembered that the naval architect had 
not found his material ready to his hand. It was 
not until many ships had been built that steel 
plates could be obtained with facility ; but credit 
was due to the steelmakers of those days, in that 
they were always ready to do their best to produce 
the things needed. There was one point to which it 
might be appropriate to refer. As a naval archi- 
tect, he considered that it was for the user of a 
material to say what he wanted ; to specify physical 
tests, and the conditions which the material should 
fulfil. But it was for the steelmaker to determine 
how these ends should be reached. He thought 
engineers sometimes went out of their way to inter- 
fere with matters that might be better left to others. 
If the engineer had given to him that for which he 
asked, it was not necessary he should say how it 
should be produced. In regard to the relation be- 
tween science and industry, to which reference had 
been made in the address, the speaker thought that 
in other countries more was being done than with 
us in regard to private research. That, he knew, 
was not a popular thing to say. But obser- 
vation led him to conclude that it was true. 
The keynote of advance was that scientific 
investigation was the basis of all industrial pro- 
gress; and in this we must take care not to fall 
behind. Continuing, Sir William White said there 
was one serious omission in the address. The 
President had not referred to his own work. As 
President of the Institution of Mechanical Engi- 
neers, Sir William White was in a position to bear 
testimony to the great value of the work done by 
Sir William Roberts-Austen in connection with 
the Alloys Research Committee of the latter 
Institution. If the President had done no other 
work than that, it would alone have been sufficient 
to stamp him as one eminent in his profession. 
The production of armour-plates, an industry with 
which he was brought into intimate connection, 
gave an excellent example of the way in which 
practice leant on theory. In conclusion, Sir Wil- 
liam hoped that by the establishment of a National 
Research Laboratory such work as Sir William 
Roberts-Austen had taken up in the investigation 
of alloys might be carried out at the public ex- 
pense, and with all the powerful resources pos- 
sessed by a national department. 

The vote of thanks, on being put by Sir Bern- 
hard Samuelson, was carried by acclamation ; and 
the President thanked the meeting for the vote in 
a few appropriate words. 


GELLIVARE [Ron MINES. 

A contribution by Mr. H. Bauerman, entitled 
‘*The Gellivare Iron Ore Mines,” was next read in 
brief abstract by the author. : In this were described 
the workings and deposits at Gellivare in Lapland, 
visited by some of the members of the Institute, of 
which Mr. Bauerman was one, during last summer’s 





meeting in Sweden. In connection with that meet- 
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ing, we gave some particulars of these mines, and 
also of the deposits at Kirunavara and Lousavarra, 
the two iron mountains existing further north, the 
development of which affords excellent prospects 
for the advancement of the Swedish industry.* It 
will be remembered that a paper on this subject 
was read at the Stockholm meeting by Professor 
Lundbohm. Mr. Bauerman gives a_ technical 
description of the workings and their product. 
The details will be extremely valuable to those 
specially interested in the introduction of this 
Swedish ironstone into England. 

At the conclusion of the reading of the paper, 
the President called on Mr. William Whitwell for 
some remarks on the subject, adding that it was 
a great pleasure to him that the first paper read 
under his presidency should be contributed by his 
oldest metallurgical friend. Mr. Whitwell, who 
had also formed one of the party who had visited 
Lapland last year, said that he had not much to 
add to the remarks he had made at Stockholm ; 
for it would be unwise to repeat what had already 
been published in the Transactions. He might 
say, however, as one who had used the Gellivare 
ore, that it had been found necessary to pick it over 
by hand before using, in order to get out those 
pieces which contained more apetite than could be 
used on account of the phosphorus contained. Eng- 
lish ironmasters would be glad to think that the Gel- 
livare deposits were not the only ones to be found in 
Sweden and Norway. On the coast of the latter 
country there were more siliceous deposits, and 
blast-furnace managers in England were anxious to 
see what could be done with the ore. In the 
Middlesbrough district they were beginning to 
look to fresh fields, as the Bilbao ore deposits did 
not appear so vigorous as of old, and certainly were 
not improving in quality. They were glad also to 
see that the iron deposits of Southern Spain were 
being investigated. 

Mr. Turner had also visited the Swedish iron 
mines last year, and since then had been to 
Southern India, where there were large deposits of 
magnetite ore that had been known for many 
years. The speaker referred at some length to the 
efforts made by Josiah Marshall Heath to work this 
ore, and place it on an industrial basis. His 
labours had not been attended with success, the 
chief reasons being the difficulty in procuring fuel. 
Furnaces had been worked with charcoal up to 1860, 
but the forests had become exhausted, and the 
industry had died out. Mr. Turner was of opinion 
that the time had arrived when operations might 
be resumed. The iron ore deposits in India far 
exceeded those which he had visited in Sweden, 
and by the aid of magnetic concentration of ore, it 
might pay to transport it to where fuel could be 
obtained, where it would be smelted. 


Tit1nc Oren-HeEARTH FURNACES. 


A — by Mr. Archibald P. Head, on ‘‘ Tilting 
Open-Hearth Furnaces,” was next read by the 
author. This contribution we print in full, together 
with the illustrations, in our present issue. 

Mr. George Hutton, in opening the discussion, 
said that credit was due to America for the prac- 
tical introduction of the tilting open-hearth furnace. 
But he thought it to be fair to himself to state that 
in 1887 he had patented a tilting furnace exactly of 
the same type as that illustrated in one of Mr. 
Head’s diagrams, and which the author had de- 
scribed as an American furnace, attributing the in- 
vention to Mr. H. H. Campbell, of the Steelton 
Works of the Pennsylvania Steel Company, the 
date being 1889. Mr. Hutton produced his Patent 
Specification, the number of which is 13,242 of 
1887. Not finding, however, encouragement in 
his invention, he let the patent lapse. With tilt- 
ing furnaces there will always be met the difficulty 
of making an air-joint at the ports; but this had 
been much exaggerated, for there must be some 
leakage of air in any case through the door. He 
therefore considered that the water seal introduced 
by Mr. Wellman in his furnace was not needed. 
He was of opinion that in such a furnace as that 
described by Mr. Head, if a basic lining were used, 
repairs would be needed at every heat. Mr. Head 
had also advised the pouring out of a portion 
of the slag during melting. That, the author 
continued, would be a mistake, and he, indeed, 
considered it better to retain a portion of the slag. 
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He had no doubt that the Wellman furnace would 
be extremely useful in the steel foundry. 

Mr. Daelen said that the furnace described by 
the author was a very good one, but it would natu- 
rally be more expensive to construct than ordinary 
furnaces. In Germany they had altered Siemens 
furnaces to do the same work as the Wellman 
furnace did. Steelmakers in Germany had obtained 
excellent results with the old system, but they 
would not hesitate to alter it if, by means of the 
Wellman furnace, they could obtain more economy 
or work more charges in a given time. 

Mr. David Colville asked what was the approxi- 
mate cost of one of these furnaces. He would be 
glad also to know if one port was as convenient as 
two, and further whether the roofs of the furnace 
gave trouble. He would also like to know how 
long the ports lasted. 

Mr. Wellman said that the value of the furnace 
consisted largely in its adaptability to use direct 
metal from the blast-furnace, but a more likely 
combination was the use of two basic furnaces 
with one blast-furnace. This would be a very 
valuable feature, as it would allow of continuous 
working. They contemplated this combination at 
the works in Alabama, as there the Wellman fur- 
naces could be placed close to the blast-furnaces. 
In regard to cost, the figures came out from 25 to 
50 percent. more than the fixed furnace, the varia- 
tion being in accordance with circumstances. The 
form of port illustrated in the author’s diagrams had 
not yet been tried long enough to enable him to 
say the duration of its life; it would, however, 
be fixed in the new furnaces. It was found in 
practice that the roof of the tilting furnace held 
out as well as those in the stationary type, and 
they had no trouble through pieces falling out. In 
the Chicago furnaces they had ports 7 ft. wide and 
obtained excellent results. 

The author said that Mr. Wellman had, he 
thought, answered all the questions that had been 
raised during the discussion, so that there was 
nothing more needed to be said. 


Hot-Buast IN THE BESSEMER PROCESS. 


A short paper by Professor J. Wiborgh, of the 
Swedish School of Mines, Stockholm, was the next 
brought before the meeting. It had been pre- 
pared for last year’s summer meeting, but unfor- 
tunately had not been received in time to be in- 
cluded in the programme of the Stockholm meet- 
ing. The author pointed out that long experience 
had taught the great advantages of hot-blast in 
the manufacture of pig. It had been noticed that 
in the Bessemer process the metal ran off with 
a somewhat warmer blow on hot summer days than 
in the cold winter. This might be due to the con- 
verter and ladle being warmer and the radiation less, 
but he thought that the temperature of the blast 
exercised an appreciable influence, and that if the 
blast were heated to 400 deg. or 500 deg. Cent. a pig 
poorer in silicon could be used. The tuyeres also 
would not be so easily clogged up and the loss would 
be less ; moreover, pig iron of a comparatively low 
percentage of phosphorous could be used. Experi- 
ments had been made in Styria, but hot-blast was 
thought to destroy the bottom of the converter ; with 
the basic process, however, the more the percentage 
of silicon can be reduced the longer the tuyeres and 
the bottom ought to last. The author then gave 
details of calculations as to the size of the stove 
eve the dimensions of the regenerator, and other 

etails. 


An Improvep Dirpinc NEEDLE. 

A note on ‘“‘ An Improved Dipping Needle” was 
next read by the author, Professor Henry Louis, 
of Durham College of Science, Newcastle-on-Tyne. 

The author referred to the contribution of last 
year, read at the Swedish meeting by Professor Nor- 
denstrém, and also to a paper read by Mr. Bennett 
H. Brough in 1887 on the same subject. Professor 
Louis considered that the ordinary compass used for 
preliminary prospecting is a very crude appliance, 
and he had repeatedly seentwo such compasses placed 
successively on the same spot of ground give widely 
different indications. On the other hand, the Thalen- 
Tieberg magnetometer is relied upon in Sweden for 
giving exact information ; but the author’s experi- 
ence of its application had been far from satisfac- 
tory. Professor Louis’ endeavour had been to devise 
a form of dipping needle more sensitive and trust- 
worthy than the Swedish prospecting compass, but 
at the same time less cumbersome than the mag- 





netometer. 








The instrument consisted of a circular | 


—<——<—— 
brass box 3 in. in diameter and 1} in, deep, havi 
two flat sides of plate-glass. There isa flat base 
to enable it to stand in a vertical position. The 
needle is 2} in. long, and is suspended, as in the 
Swedish prospecting compass, from a little stirry 
The latter is of aluminium, and hung from a 
ordinary agate cap. The needle proper balances 
horizontally on delicate steel pivots, supported in 
the limbs of the stirrup by means of two watch. 
makers’ jewels. Behind the needle is hung a gra- 
duated semicircular arc, which is pivoted on a hori. 
zontal pin, so that it invariably hangs with its 
diameter horizontal. This diameter forms the zero 
point of the graduation, the pivots of the needle 
being exactly opposite the point of suspension of 
the semicircular arc. There is a brass slider to 
adjust the needle in a horizontal position. In the 
field the instrument is carried slung from a short 
piece of silk cord. As the graduated arc is gus. 
pended, and therefore self-adjusting, the amount 
of dip of the needle can be at once read off from it, 

Discussion on this paper was very brief. Mr. 
Bauerman pointed out the difficulty of suspension, 
and the wear that would ensue. The ordin 
miner’s dipping needle was so simple and effective 
that Mr. Bauerman appeared to be of opinion that 
the more delicate instrument, suggested by the 
author, was hardly needed for ordinary work. 
Professor Louis said, in reply, that they got over 
the difficulty of suspension by the holes being care- 
fully jewelled. 

This paper brought the proceedings for the first 
day of the meeting to a close. 


THE Dirrusion oF ELEMENTS IN Iron. 


On members assembling on the morning of 
Friday, the 7th inst., Sir William Roberts-Austen 
again occupied the chair. The first paper taken 
was on ‘* The Diffusion of Elements in Iron,” the 
authors being Professor J. O. Arnold and Mr. 
Andrew McWilliam, both of the University College 
of Sheffield. 

This paper opened with a historical review of the 
subject, the researches of the President, Royston, 
M‘Millan, Hadfield, and Professor Campbell, of 
Michigan, being referred to, as well as communi- 
cations to ourselves from Professor Arnold and 
Mr. Jefferson.* The description of the experi- 
mental methods adopted by the authors was illus- 
trated by diagrams. These we shall reproduce 
when we publish the authors’ paper in full. In the 
meantime a comparatively brief description will be 
sufficient for our present purpose. A cylinder of 
nearly pure iron 3 in. long and 0.7 in. in diameter 
was bored through dead true with a hole .35 in. in 
diameter. Bars containing usually about 1.5 per 
cent. of the elements, the diffusive powers of which 
were about to be determined, were turned dead 
true to the exact diameter of the hole in the jacket. 
The jacket tube having been expanded by heating _ 
it to about 150 deg. Cent., the core was then 
driven home, and contraction of the jacket, 
when cooling, insured close contact. A thermo- 
couple was inserted in a chamber in the core, and 
the whole was introduced into a porcelain tube and 
heated in vacuo for ten hours at a temperature 
ranging between 950 deg. Cent. and 1050 deg. Cent. 
The piece remained quite bright, and the jacket 
was turned down in a lathe till a layer of only 
z; in. remained on the core. This portion was 
then turned off and analysed. In some instances 
the jacket and the core had welded, in which case 
the turning operation was stopped at a diameter 
rao in. beyond the core, to avoid any possibility 
of the latter being cut into by the turning tool. 
In many cases, however, it was possible to strip 0 
the last few thousandths of an inch, leaving the eat 
bright and smooth. The analytical results yet 
on testing the diffusive power of eleven of the e “A 
ments of steel were shown by a Table placed on the 
walls of the theatre, and which we shall reproduce 
when we print the paper in full. These elements, a 
may be seen, could be divided into migratory 4” f 
fixed elements. The following are the results 0 


the four migratory elements when tested st, ® 
temperature of 1000 deg. Cent. a the 


original percentage in jacket was 0.05, an¢é @l 
original puceaiians in the core 1.78. The a 
centage in the st in. of the jacket beg in 
the core after the experiment was 0.50, show 10 
a percentage of 0.50 had been diffused Sie 
hours. Sulphur was the next element — hone 
percentage of diffusion under similar con 1 


weit att 


176. 
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* See ENGINEERING, February 7, 1896, vol. Ixi., page 
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being 0.10. Phosphorus diffused to the extent of 
0.095, and nickel to the extent of 0.11. In the 
case of the non-migratory or fixed elements, man- 
ganese, silicon, chromium, aluminium, tungsten, 
arsenic, and copper, there was, of course, no dif- 
fusion. Micro-sections, cut right through the 
compound bars, were polished and etched, and 
the results produced, which were detailed in the 
paper, practically confirmed the chemical data. 

he authors claimed that the data obtained in 
the manner described enabled them to decisively 
answer the question, ‘‘Can an element diffuse 
through a hot iron matrix in the form of a definite 
compound ?” They put aside the manner in which 
nickel diffuses as being doubtful. There remained, 
therefore, carbon, sulphur, and _ phosphorus. 
Carbon steels on heating about 700 deg. Cent., pre- 
sented a decisive absorption of heat, which Osmond 
holds to be a dissociation of normal carbide of iron 
into free iron and free carbide, the latter then be- 
coming capable of diffusing in simple solution 
through the iron. Iron containing about 1 per 
cent. of sulphur, presented a decisive absorption of 
heat at 950 deg. Cent. This may be claimed to 
support the theory of simple elementary solu- 
tio to be a dissociation of FeS into iron and 
free sulphur, the latter then diffusing as such, 
so that there only remains the phosphorus 
diffusion. Phosphorus in pure cold iron exists as 
a definite phosphide. On heating up to 1050 deg. 
Cent. only one critical thermal point is observed, 
namely, Ar 2 at about 725 deg. Cent. Therefore 
the phosphorus must exist in the iron, not only in 
the cold state, but also at a full red heat. But phos- 
phorus has been experimentally proved to be capable 
of diffusing, therefore it must diffuse as phosphide ; 
therefore a definite compound can diffuse. 

It does not necessarily follow, however, that 
carbon diffuses as a carbide, but whether carbon 
diffuses in the free state or as a carbide cannot be 
solved by mathematical formulze based on deductions 
of dubious accuracy, but only by result of experi- 
ments, such as the authors placed before the In- 
stitute in their paper. In order to test the latter 
question, chronographic heating curves of various 
cores and jackets employed were taken. These 
were presented at the meeting by means of a dia- 
gram, without which it is difficult to convey the 
full significance of the experiments. For the 
purposes of preliminary trials test-pieces were built 
up all with nearly pure iron jackets. The only 
definite result warranted by the data obtained was 
that the higher the carbon in the core the more 
rapid the diffusion into the jacket. But the weight 
of diffusion seemed to have no simple mathematical 
relation to the carbon percentage. 

Experiments made with a constant tempera- 
ture and varying carbons having elicited little 
of importance, a series of tests were undertaken 
in which jackets and temperatures varied. In 
these new experiments the carbon in the core 
throughout was 1.78 per cent., and the time the 
ogee were heated in vacuo was always six hours. 
In the four first experiments the carbon in the 
jacket was 0.05 per cent. Up to 739 deg. Cent. 
there was no diffusion ; at 785 deg. Cent. it was 
0.11 per cent. ; at 855 deg. Cent. it was 0.40 per 


. cent. ‘Two other experiments were then made, the 


carbon in the jacket being 0.59 per cent. At 750deg. 
Cent. the diffusion was 0.17 per cent.; at 850 deg. 
Cent. it was 0.28 per cent. Three experiments 
were then made with the carbon in the jacket at 
0.89 per cent. Up to 850 deg. Cent. there was no 
diffusion, but at 960 deg. Cent. the diffusion was 
0.31 percent. It was concluded that all variations 
in diffusion were dependent on thermal influences 
affecting the molecules of the nearly pure iron 
jacket ; the free path necessary for the diffusion or 
interpenetration of foreign molecules is opened 
gy the molecules of the iron immediately after 

¢ Ar2 change-point, a point coincident with the 
evolution of gas from the metal in vacuo. This 
oad was demonstrated by a further experiment 
; - edin the paper. The opening of a molecular 
path under the influence of temperature takes 
= hi C, 150 deg. Cent. later than in pure 
Shia @ 1s 1s absolutely incomparable with any 
pe oo ata of the physics of saline solution, and 
=n eect? to point distinctly to the diffusion of two 
se © carbides of iron. Photo-micrographs were 

a epi inateating this part of the subject, and a 
2) of the paper was then devoted to the subject 
oc se and hardening of steel, a fron som 

ch followed naturally upon the considerations 


ady set forth, 


In discussing the relative probabilities of the 
‘carbon solution ” and the ‘‘carbide diffusion” 
theories, the authors pointed out that if the former 
be true, the following extraordinary phenomenon 
must occur. At 1000 deg. Cent. there isa solvent 
(iron) permeated with dissolved carbon atoms ; but 
when the temperature is allowed to fall a little 
below 700 deg. Cent., the dissolved free carbon 
abandons two-thirds of its solvent, and concentrates 
itself into the remaining one-third to form its satu- 
rated solution. The authors reject this theory as 
unreasonable, because, if only the phenomena of 
simple solution are involved, there seems no valid 
reason why, as the solvent iron cools, the dissolved 
carbon atoms should not remain in situ, and the 
distribution Fe,C in the cold metal be even through- 
out the mass. On the other hand, it having been 
proved that a compound can diffuse through red-hot 
iron, the authors considered that the last objection 
to the sub-carbide theory seemed to have been re- 
moved. The authors further considered that Sir 
William Roberts-Austen’s analogue for steel of 
the freezing of brine solutions was inapplicable to 
the carbon solution theory, but exactly fitted 
the sub-carbide diffusion theory. Referring to 
Professor Campbell’s investigations, illustrations 
were given of diffusion pieces used by that experi- 
mentalist in his test. A piece of pure mild steel 
was bored with a hole subsequently charged with 
sulphide or oxysulphide of iron and then plugged. 
After being maintained at a red heat for some 
hours, the chamber was found empty, the oxy- 
sulphide having permeated the steel in every 
direction, and there was a scale, rich in sulphur, 
on the outside, although the metal itself had ab- 
sorbed little or no sulphur from the diffusing com- 
pound. Another illustration showed a section of a 
pure sulphide of iron diffusion test, in which 
the sulphide had merely melted and settled down 
in the chamber without diffusing. In order to 
check these tests the authors made experiments 
of their own. Holes were drilled in two polished 
bars of nearly pure iron, and into these holes were 
pressed in fine powder oxysulphide of iron and 
chemically pure Fe S. The tubes were hermetically 
sealed, and were heated in vacuo for about six 
hours at about 1150 deg. Cent. On cooling after 
experiment to about 500 deg. Cent. the vacuum 
suddenly dropped, and it was found that the porce- 
lain tube had cracked. The test-piece was imme- 
diately quenched. In both cases the chambers 
were practically empty. The compound molecules 
had passed unchanged through the molecules of an 
airtight wall of iron at least ;3;in. thick. Three 
concentric rings of the bars were analysed. The 
central layers had taken up respectively only 0.01 
and 0.02 per cent. of sulphur. The outer layers 
showed a slightly greater increase, the results of 
analysis being as follows in the two bars respec- 
tively: Outer ring, 0.035 and 0.05 ; middle ring, 
0.03 and 0.04 ; inner ring, 0.18 and 0.17. 

At the conclusion of the reading of the paper the 
President pointed out that the latter was so full of 
matter that, in consideration of the time at the dis- 
posal of the meeting, it was desirable to confine the 
discussion as much as possible to the main point 
raised by the authors. This was expressed in the 
question, ‘‘Can an element diffuse through a hot 
iron matrix in the form of a definite iron com- 
pound ?” rf 
Mr. Stead opened the discussion by. pointing out 
that for a long time past metallurgists had been 
questioning the way in which carbon moves about 
in iron. The authors had referred to the experi- 
ments of Royston, who in 1897 showed that the 
weight lost by hard steel was practically identical 
with the weight of carbon passing from such steel 
when heated in vacuo between wrought-iron plates. 
Mr. Stead was, however, of opinion that this very 
experiment disproved Arnold’s contention that a 
carbide was capable of diffusing in iron. Had the 
authors been right there should have beena loss of 
weight from one bar to another; but the experi- 
ment really showed that the loss-was due to carbon 
alone, unless there was assurance that a corre- 
sponding amount of iron passed back. In regard 
to the experiments quoted on the diffusion of 
carbon, the speaker thought that the authors 
should have weighed the rings to see if the variation 
in weight agreed with the diffusion. It would be 
difficult to insure a diffusion of a solid through a 
salt; for though a solid may diffuse through a 
liquid, it does not follow that it would diffuse 


and gold. He had made experiments which did not 
verify Campbell’s result, quoted by the author. The 
conditions, however, were very delicate, and Camp- 
bell himself did not give concordant results. And 
now they found that Arnold came forward and dis- 
proved some of Campbell’s experiments. On the 
whole, therefore, he felt that metallurgists were 
still in the dark as to the facts upon which a theory 
could be founded. But discussion would help to 
elucidate the matter ; though at present it would 
be out of place to dogmatise. 

Mr. R. A. Hadfield had read the paper with much 
interest, and considered the subject of great im- 
portance, especially with regard to the manufacture 
of anki He would draw attention to one 
point in the authors’ paper. In testing the influence 
of quenching on mild steel, it would be noted that the 
material used for the experiments was extremely 
pure. It contained 0.21 per cent. of carbon and 
99.64 per cent. of iron, so that there was only 0.15 
per cent. of total impurities. This was a matter 
that was of great importance, and he thought that 
experimentalists were often led astray through not 
using pure carbon steel, and that other elements 
not recognised as being present were answerable 
for results noted. 

Mr. F. A. Harbord said it was with great 
pleasure he had read the very interesting paper 
placed before the meeting by the authors, and only 
those who had carried on experimental work could 
form any idea of the immense amount of labour 
involved in conducting such a research and carry- 
ing out the analytical and microscopic work de- 
tailed in the paper. Although welcoming the 
results given as a most important contribution to a 
very difficult subject, he could not quite agree 
with some of the conclusions arrived at. There 
was one small point to which he would refer. The 
authors said: ‘‘ It is a well-known fact that phos- 
phorus exists in pure cold iron as a definite phos- 
phide.” His opinion was that it existed as a very 
indefinite phosphide, and, in fact, it occurred at 
least in three distinct forms. When steel is 
treated with hydrochloric acid, a portion of phos- 
phorus is evolved as phosphoretted hydrogen, a 
portion remains in solution in the oxidised condi- 
tion, and a portion exists in apparently an unoxi- 
dised condition. Baron von Jiiptner and other 
workers had proved this, and he himself had con- 
firmed their results in this respect with a very 
large number of iron and steel samples. He ad- 
mitted this did not affect the real point, as whether 
phosphorus exists as one or more phosphides or 
partly as phosphide, and partly as phosphate 
assuming that no dissociation of these compounds 
takes place on heating to high temperatures, 1t must 
be admitted that. the diffusion of the phosphide 
must take place, and the heating curve shown by 
the authors gave no evidence of such dissociation. 
Passing on to the diffusion of carbon and carbide, 
the speaker could not accept the authors deduc- 
tions, or consider that the statement as to analogy 
between a freezing solution of brine and cooling of 
steel was at variance with the carbon solution theory, 
and in perfect accord with the carbide diffusion 
theory. In the paper the statement was made 
that ‘‘there exists in brine solutions a hydrate of 
sodium chloride of constant and definite composi- 
tion.” It was perfectly true that a definite hydrate 
could be separated out from brine solutions, but 
that it existed as such definite hydrate in solution 
was one of the most debated points in this branch 
of physical chemistry, and whole treatises had 
been written for and against this hypothesis, and 
consequently to assume this point proved and then 
argue from it was to beg the whole question. Com- 
paring a salt solution and an iron carbon solution, 
the speaker illustrated his remarks on the black- 
board. On crystallising out a solution of salt at 
ordinary temperatures we get salt settling out as 
sodium chloride alone ; on om down to — 12 deg. 
we get salt plus two molecules of water ; on cooling 
down to — 23 deg. we get a further body settling 
out, which is salt plus ten molecules of water. In 
cooling down an iron alloy the supporters of the 
carbon solution theory maintained that similar 
phenomena take place, viz., that when a definite 
temperature is reached the carbon combines with a 
definite proportion of iron, and Fe,C settles out. 
Whether the theory were right or wrong, the speaker 
could see nothing inapplicable in the analogy. The 
authors referred to this combination of carbon with 
a definite percentage of iron, as the carbon aban- 








through a solid. In the diffusion of gold through 
lead, there must be a definite compound of lead 





doning two-thirds of its solvent ; but the same might 
be said of the salt when it combined only with a 
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small portion of the water in which it is dissolved, 
and, in fact, of any salt which crystallised out of 
solution with water in combination. The speaker 
did not consider the time had come, or that at 
present the facts were sufficient to suggest a new 
theory, but what was wanted were more facts, and 
in this connection he most heartily congratulated 
the authors on the very definite data they had 
given in their paper. 

The President said that he was sorry to disagree 
with one of his old pupils, but he was of opinion 
that the facts were sufficient to found a theory. 

Dr. Stansfield said that the subject of Professor 
Arnold and Mr. McWilliam’s paper was of interest 
to him both as an instance of metallic diffusion and in 
relation to the theories of the constitution of steel. 
He wished to congratulate Professor Arnold on hay- 
ing commenced the study of the diffusion of carbon 
and other elements in iron, as he was sure that 
this investigation would eventually lead to valuable 
results, and would help to complete the information 
obtained by other methods of research. The 
authors had raised the general question whether 
carbon in white-hot iron was atomically free or was 
associated with three atoms of iron. Dr. Stansfield 
said that he was not prepared to give any definite 
answer to this questlon, and would merely point 
out that the issues at stake were very large, and 
involving the whole teaching of rival schools of 
chemistry ; they could scarcely be decided by a few 
experiments such as Professor Arnold has described. 
He would, however, draw attention, as Mr. Harbord 
had already done, to the analogy between white-hot 
steel and certain saline solutions. Sodium sulphate 
separated from its aqueous solution as Na, SQ, 
‘10 H,O, at ordinary temperatures, but at higher tem- 
peratures as anhydrous Na, SO,, and in the same way 
carbon separated from its state of solid solution in 
iron as Fe, C at lower temperatures, and as free car- 
bon at higher temperatures. The authors had wel- 
comed Sir William Roberts-Austen’s analogy be- 
tween steel and brine, but they had raised objec- 
tions to the solution theory of steel, and had 
re-asserted the ‘‘Fe,,C” theory. Dr. Stansfield 
explained, with the aid of a diagram, the manner 
in which the separation of ferrite in cooling steel 
was accounted for by the solution theory. He 
also explained the mode of formation of pearlite 
in slowly cooling steel, and adduced several reasons 
for believing that pearlite, when heated to above 
700 deg. Cent., was not a chemical compound 
Fe,, C, but was merely a eutectic or mutual solid 
solution of iron and Fe, C, which, on cooling, 
became saturated at the same time with respect to 
both constituents. He referred to the micro- 
scopic work of Mr. Stead and Mr. Laurie, which 
had connected the structure of steel with that of 
metallic alloys and fused organic mixtures. 

Dr. Stansfield added that at a recent meeting of 
the Institution of Mechanial Engineers, he had 
pointed out the connection between Professor 
Arnold’s diffusion curve, Fig. 3, and Sir William 
Roberts-Austen’s freezing-point curve of carbu- 
rised iron. These curves were connected because 
diffusion could not take place until the iron and 
carbon had formed a mutual solution. Professor 
Arnold had found that no diffusion took place 
below 750 deg. Cent.; this was probably due to 
his use of nearly pure iron. Such iron would only 
enter into solution in Fe,0 to the extent of about 
6 per cent. at 700 deg. Cent., and this small 
amount of solution would be disseminated between 
the crystals of iron in a manner very unfavourable 
to the diffusion of carbon. If Professor Arnold 
had tried with the 0.59 per cent. carbon steel he 
would probably have found that a certain amount 
of diffusion would occur at temperatures between 
700 deg. and 750 deg. Cent. The speaker further 
said that the part of the freezing-point curve re- 
presented in the authors’ Fig. 3* by the short 
vertical line and long horizontal line at the top of 
the figure, was very difficult to obtain by means of 
pyrometric cooling curves, and that experiments 
on diffusion might enable it to be more accurately 
determined. He added that the figures given by 
the authors showed that at 960 deg. diffusion had 
taken place up to 1.2 per cent. of carbon, but that 
in Fig. 3 Professor Arnold had suggested that it 
would take place up to 2.0 per cent. of carbon at 
900 deg. Cent. The part of the line between 1.2 
and 2.0 per cent. should, he thought, have been 
dotted to show that it was only hypothetical. 

Professor Louis congratulated the authors upon 








~ * We shall produce this figure when we print the paper 


their facts. He considered the chief thing that 
had to be decided was whether it was impossible 
that the phosphides of iron could dissociate without 
cooling. Mr. Stead here said he would like to inter- 
a practical question. He would be glad if the 
authors would tell him why, if sulphide of iron 
would filter out and hang on the outside of a piece 
of steel in the laboratory, did not phosphides of 
iron filter out and drop onto the bottoms of the 
hearths of furnaces. 
Mr. A. McWilliam, in reply, said there were only 
a few points which particularly struck him, and to 
which he would like to refer, leaving the general 
reply to Professor Arnold. In Mr. Royston’s 
carbon diffusion experiment, granting the correct- 
ness of the figures, the result did not prove Mr. 
Stead’s assumption, as there was no difficulty in 
inferring that interpenetration may take place; and 
he thought he was in no way premature in stating 
that the authors were preparing to undertake some 
experiments in which they would endeavour to clear 
up this very point. The suggestion also, without ex- 
perimental support, that the melting point of the 
phosphide of iron, though not represented on the 
curve, may extend, say, from 700 deg. to 1000 deg. 
Cent., was so extraordinary as not to warrant its 
serious consideration in the discussion. Mr. Har- 
bord had objected to the term ‘‘definite phos- 
phide,” but had admitted that the phosphorus does 
exist in iron as phosphides ; and as the only point 
relied upon was that the phosphorus is in combina- 
tion with iron, this did not at all affect the argu- 
ments. His advocacy of the statement of facts 
to the exclusion of theory in such matter came to 
Mr. McWilliam as a surprise from a fellow associate 
of the Royal School of Mines addressing this Insti- 
tute at one of its last meetings in the nineteenth cen- 
tury ; for although we must ever be careful that our 
facts are real, and that our theories are deduced from 
them, and avoid distorting facts so that they may 
conform to preconceived ideas, to belittle sober 
theory was to take away the careful thought which 
follows in the wake of experiment and to deprive 
us of marshals for our facts and many suggestions 
for future research. Owing to the complexity of 
Dr. Stansfield’s arguments and the difficulty of 
catching clearly some of his phrases, the speaker 
preferred to leave the discussion of his criticism 
until he received it in print, and would only remark 
here that he seemed at any rate distinctly to favour 
the view that the carbon exists at high temperatures 
as a solution of Fe,C in iron and not in elementary 
solution. The composition corresponding to Fe,,C 
had received abundant confirmation during even 
the ordinary routine work at University College, 
Sheffield. Mr. Stead’s question as to why the sul- 
phide does not drip out of an ingot, might not be 
answered by the work in the paper, but that it 
did come out of an airtight cavity such as was 
described, and under the conditions stated, was an 
undoubted fact; and, as suggested in the text, 
might be due to the sulphide being diffusible, to- 
gether with the existence of pressure caused by the 
ex ion of the air trapped between the particles 
of the powdered sulphide of iron. Also one clear 
example of a material moving outwards under one 
set of conditions and actually moving inwards under 
another, might be clearly seen on a close study of 
the action of the cementite in a 1.78 per cent. 
carbon steel when surrounded by a 0.9 per cent. 
carbon steel as described in the paper. In these 
cases the conditions had been varied and carefully 
recorded, and it would thus seem that at 850 deg. 
Cent. the movement among the particles of the 
cementite due to high temperatnre had not over- 
come the attraction between the like molecules of 
Fe,C, and, therefore, the cementite actually re- 
ceded from the junction towards the centre of the 
core, while at 960 deg. Vent. these conditions were 
reversed, and the cementite moved outwards into 
the surrounding jacket. 
Professor Arnold, replying on the discussion, 
said that he could not understand the attitude of 
Mr. Stead, who doubted the diffusion of the sub- 
carbide. Mr. Stead admitted that in a steel con- 
taining 0.3 per cent. of carbon, one-third of the 
areas were at 700 deg. Cent. sub-carbide, or Fe,, C. 
He also admitted that at 750 deg. Cent. the carbon 
began to diffuse through the iron, but not in the 
free state. Mr. Stead would not admit that the 
solid iron could interpenetrate the sub-carbide 
areas. In brief, Mr. Stead’s argument led one to 
the conclusion that the areas formerly occupied by 


the clear manner in which they had put forward | 


He (Professor Arnold) held that there were no 
holes, because the spaces were filled by a corre. 
sponding diffusion of iron atoms. Mr. Harbord’s 
remarks with reference to the probable existence 
of more than one phosphate of iron were quite 
irrelevant to the point at issue. Mr. Harbord 
could have fifty phosphides if he liked ; they would 
still be compound molecules. In Mr. Harbord’s 
remarks with reference to the brine solution, he 
denied that there wasa hydrate of sodium chloride, 
He supposed Mr. Harbord preferred to adopt 
Osmond’s theory that when salt dissolved in water 
its elements dissociated, and free chlorine and 
sodium were formed. This theory supposed the 
presence of free chlorine without smell, and sodium 
which would not act on water, and the exponents 
of this theory got over these anomalies by asserting 
that the elements could not assert their individual 
properties, because they were in a condition of 
electrical restraint, whatever that might mean, 
He regretted that he had not been able to catch 
many of Mr. Stansfield’s remarks, and would there. 
fore defer his reply till he saw them in print. He 
had, however, understood Dr. Stansfield to speak 
of ‘‘a solution of iron in iron carbide.” If the 
vital point that the carbon diffused as a carbide 
and not in the free state were admitted, he and 
Mr. McWilliam did not care very much whether 
such diffusion was called a solid solution or not, 
though personally they deemed the term diffusion 
more suitable. With reference to the interesting 
point raised by Professor Louis, he might point 
out that the suggested gradual dissociation could 
not be thermally detected even in the delicate cool- 
ing curves, and the idea seemed negatived by the 
fact that under equal furnace conditions the cooling 
curve of pure iron superimposed itself on the phos- 
phide curve. Mr. Hadfield had remarked that he 
had only acted as a telephone clerk to switch him- 
self and his friend Mr. McWilliam on to Professor 
Campbell. Mr. Hadfield had done more, because 
at a critical moment he had provided the sinews of 
war which had enabled them to finish the investi- 
gation. In conclusion, he had to thank the Presi- 
dent for his invitation to read the paper, and the 
members of the Institute for the interest they had 
exhibited in what he considered to have been one 
of the most important discussions on the physics of 
steel which had ever taken place. 


Biast-FuRNACE AND CoKE-OvEN GasEs. 

A paper by Mr. Enrique Disdier, of Bilbao, on 
‘“*The Use of Blast-Furnace and Coke-Oven 
Gases”? was next read. The author in dealing with 
the use of these gases, said that the loss due to 
wasting these gases amounted to as much as 10 per 
cent. The difficulties in using these gases arose 
from (1) variable composition, (2) low ratio of com- 
bustible to non-combustible gas, (3) admixture of 
large quantities of dust and of acid and metallic 
vapours (4) high percentage of moisture. In 
regard to the first, the quantity and quality 
of the gases may become so inferior under cer- 
tain conditions of working that they are insuf- 
ficient even for firing the hot-blast stoves, to say 
nothing of raising steam. With several furnaces 
working together these drawbacks may be mini- 
mised. Gas engine experts do not fear to use 
these gases because they are lower in combustible 
constituents, and it appeared to the author that 
dust is really the principal difficulty with blast- 
furnace gases. But it was hoped that experiments 
which were being carried on at some important 
ironworks would give a practical and satisfactory 
solution to the problem. The quantity of moisture 
that gases contained was considered a secondary 
question. The production of a ton of pig iron in- 
volves the consumption of a ton of coke, and 1 herse- 
power per hour may be obtained by the consumption 
of 4 cubic metres of gas. Ina case given a blast- 
furnace is calculated to be able, by means of its 
waste gas, to generate nearly 2100 horse-power in 
gas engines for every 100 tons of pig iron produced 
daily, after making all due provision for heating 
the blast ; 500 horse-power being obtained by rais- 
ing steam with the gases from the ovens. Under 
the best conditions of firing the boilers with waste 
furnace gases only 579, or say, 600 horse-power, Is 
obtained. The difference, 1500 horse-power, 1s IN 
favour of using engines, Generally, with by- 
product ovens, 11b. of coal charged will evaporate 11b. 
of water under a pressure of five atmospheres. A 
plantof this type, making 100 tons of coke daily from 
140 tons of coal, should give about 500 horse-power 
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the carbonised areas became holes on diffusion. 
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upplied by the gases is required for heating 
aes. The so of gas would be 1.27 cubic 
metres (44.85 cubic Te horse-power hour. 
This would equal 6107 calories per horse-power 
hour. It is, however, not possible to utilise in this 
all the surplus heat in raising steam, so that it 


red be assumed 70 per cent. would be used by 
the ovens, leaving 30 per cent. available. By 


figures given, the author calculated that while 547 
horse-power could be obtained by gas engines from 
6804 cubic metres of gas, the same quantity of gas 
would only generate 300 horse-power, if used, for 
raising steam. The difference would therefore be 
947 horse-power in favour of the gas engine for 
utilising the excess of gas from such a battery of 
ovens making 100 tons daily, By the plan of work- 
ing above referred to—viz., the coke-oven gases 
being used for raising steam and the blast-furnace 
gases in gas engines—the 1500 horse-power over 
what would be realised when using the gases for 
raising steam only, would give an estimated saving 
of 77761. yearly with coal at 8s. a ton and 3.3 lb. per 
indicated horse-power per hour. If, however, the 
coke ovens were heated by the blast-furnace gases, 
and the oven gases were used for driving the en- 
gines, the increase in power would amount to 2400 
horse-power, and the value of the coal saved would 
be 12,4417. per annum, the cost of the pig iron 
being reduced 6s. 1ld. per ton. When the coke- 
oven gases only, without the excess of blast-furnace 
gas is used, the cost of pig is reduced by 5s. 5.66d. 
per ton, The author concludes by saying : 


Far-reaching changes in blast-furnace practice may be 
expected when coke ovens and blast-furnaces are placed 
side | by side, forming one complete plant, and working 
according to the third method descri above. Steam 
boilers, steam pipes, steam engines, and gas producers 
will be dispensed with, and will be a. gas 
main, through which coke-oven gases will be distributed 
to furnaces and gas engines. A central station, with 
dynamos driven by gas engines, might also distribute elec- 
tricity to electromotors scattered about the works to re- 
place the present steam engines. Excellent gas engines, 
rated up to 250 horse-power, and capable of being worked 
with coke-oven gases without modification of the ordinary 
form, have already been built, and their general adoption 
is only a matter of time. 


The discussion on this paper was opened by Mr. 
James Riley, who said that we should be thankful 
for any suggestion that showed a prospect of in- 
creased profits in the iron trade for the future. 
But he was afaid the author would find, before 
translating his theory into practice, that there 
would be many very real difficulties to surmount. 
There was, however, one feature in regard to which 
any misgivings might be set at rest. He referred 


to the variation in the quality of the gas. This. 


was not so apparent when the gas was used in 
engines as when it was consumed in boilers for 
raising steam or for hot-blast stoves. As a matter 
of fact, it had been found that these gases did not 
fail to explode in the cylinder of an engine, how- 
ever poor they might be. Before the author put 
his ideas into practice, it would be necessary to 
treat coke-oven gases in the same way as blast- 
furnace gases. 

Mr. Savage did not wish to dispute the author's 
calculations, but thought he had laid too much 
importance on the presence of dust in gas used for 
motive purposes in engines. There might be 
objections to the use of blast-furnace gas in the 
flues of coke ovens, and there might be an insuffi- 
cient calorific effect to supply the high temperature 
needed for coking. Dust would be really a greater 
objection in the flues of boilers. A large part of 
this dust was not infusable, and it tended to choke 
the passages and destroy the brickwork. With 
an engine the high temperature in the cylinder 
Insured ignition, and the dust was not found to be 
an objection. In some new gas engines, using 
furnace gases, one or two simple devices had been 
made use of for getting over the dust difficulty. 
But as these were not patented, it would not be 
advisable to make them public. He did not think 
that the difference in calorific effect in the gas was 
48 great as the author imagined it to be. In the 
device to which reference had been made, the gas 
Was not washed, but taken as it came out of the 


urnace, 

‘ Mr. Charles Wood, of Middlesbrough, said that 
© could not conceive that the blast-furnace gases 

of the Cleveland district were going to be of any 

great advantage in the use of gas engines. They 

— very considerably according to the materials 

z » and the conditiens of wor ing. Moreover, 
ere were large quantities of deposits in the gases. 





They had to reckon with different classes of ore, 
coal, and coke. There was also the objection that 
particles of solid matter would affect the working 
of the valves, and they could never be sure of get- 
ting a proper explosive mixture. The valves of 
blowing engines were chiefly of cast iron. The 
carbon in gas would attack cast iron and dissolve 
it. It was not a case of erosion, but of chemical 
action. The same thing would happen to the valves 
of the gas engine, though the lubricant used might 
protect the metal to a certain extent. 

Another speaker also dwelt on the fact that if 
less clean gases were used, there would be much 
difficulty in applying them for motive purposes ; 
whilst another member inquired what was the con- 
sumption of lubricant, suggesting that the difficulty 
of dust might be got over by the introduction of an 
excessive quantity of oil. The author added but a 
few words to the discussion, saying that he preferred 
to send his replies in writing. 


Cast IRon anp STEEL. 

A paper by Mr. Bertram S. Summers, of Chicago, 
entitled ‘‘ Theories and Facts relating to Cast Iron 
and Steel,” next came before the meeting. The 
author in this paper pointed out that there were 
still many anomalies and uncertainties remaining 
to be explained from the analytical side of the 
metallurgy of iron. One of the most important 
parts of his paper was that which treated of the 
effects of the different metalloids on the magnetic 
properties of iron. The work of the author sup- 
ported the view that phosphorus has little or no 
effect upon the condition of carbon in iron, within 
a limiting content of somewhat over 1 per cent. of 
phosphorus. This view is in conflict with that in a 
paper read by Mr. G. R. Johnson before the 
Institute, the latter stating that phosphorus has its 
effect in changing graphitic into combined carbon. 
The power of silicon to retain carbon in the 
graphitic form seems to be considerably dependent 
upon the range of temperature through which the 
silicon is allowed to act. The author considered 
the view that, by increasing the amount of ferro- 
silicon iron in the mixture, more scrap can be 
carried to be incorrect. The scrap-carrying capacity 
is dependent upon the carbon content. In 
dealing with the effect of chemical composition on 
permeability, the author said that the magnetism 
and magnetic permeability seem to be properties 
of the iron itself, but they are influenced to a very 
great degree by the metalloids commonly associated 
with iron. It can, in nearly every case, be assumed 
that magnetism and magnetic permeability are op- 
posed to each other. In examining an iron for 
magnetic permeability, it is also quite neces- 
sary to take into consideration hysteresis ; that is, 
the energy lost in magnetising iron due to the 
magnetic inertia of the metal. Usually with a 
high magnetic permeability hysteresis will be low, 
but there seems to be no relation between the two 
properties. Sometimes a metal of high magnetic 
permeability will have a high loss by hysteresis. 
The two properties govern adaptability for dynamo 
construction. The difficulties of drawing trust- 
worthy conclusions, by reason of the large con- 
tents of metalloids, were referred to, graphite 
being particularly obstructive, though having little 
chemical effect. The author made a number of 
tests with different mixtures on purpose to settle 
these points. The results attained were set forth 
in diagrams exhibited in the theatre. The 
general results to be derived from the examples 
were that silicon has little or no etftect upon 
the permeability of iron within certain limits ; 
and the same seems true in regard to phos- 
phorus. Test-bars, designed to test the effects of 
sulphur and manganese, were unfortunately so 
hard that they could not be turned. The author, 
it should be noted, gives his data only as 
affording a general indication. In considering 
the effect of carbon, Mr. Summers had not the 
opportunity of distinguishing the different states of 
the carbon in the different test-bars ; but it would 
seem from a comparison of the curves that much 
light would be shed upon the matter if this were 
done. Inthe general way the curves showed that 
the test-bars containing the least carbon were a 
little higher in permeability, although the contrary 
was noted in particular cases. 

In dealing with the effect of manganese and 
sulphur, it was found that a test-bar containing 0.78 
of manganese was higher in permeability than one 
containing 1.76 of that alloy. It should be noted, 
however, that the combined carbon had been 





doubled in the second bar by the addition of the 
greater quantity of manganese, and this probably 
accounted for the lower permeability. Manganese, 
the author considered, probably affects the magnetic 
properties through its effects on the carbon. He 
considered it safe to say, however, that manganese 
plays a very small part when the content is below 
1 per cent. 

In general, what has been said of manganese 
may be said of sulphur, so far as the indirect 
effect is concerned. However, a very small 
quantity of sulphur has a very powerful effect, 
especially in low carbon irons. In a semi-steel 
containing 40 to 50 per cent. of rail scrap and 
having a total carbon content of about 2 per 
cent., most of which was in the graphite state, when 
the sulphur rose much over one-tenth of 1 per 
cent., it was reaching the danger limit. A soft 
graphitic carbon iron, however, could carry this 
content without much detriment to its permeability. 
Increase of sulphur in high-carbon irons has a very 
bad effect. The effect of sulphur is, therefore, 
indirect, and affects the permeability through its 
power of promoting combined carbon. It was con- 
sidered fair to presume that silicon has no direct 
effect on permeability, and above the limit necessary 
for holding the carbon in the graphite state, it is 
doubtful if it has any effect. This is also probably 
true in the irons containing no graphite, but there 
would undoubtedly be a limit in this case. In the 
same way phosphorus can vary greatly in this metal 
without any noticeable effect, and it was not sup- 
posed that phosphorus had any effect on per- 
meability or Scaseesale 

Carbon, the author considered, is undoubtedly 
the chief factor in the chemical effect on per- 
meability and hysteresis. Practically the same 
effects were noticed in semi-steel as in pot irons. 
In general, a low content of combined carbon 
indicates high permeability and low hysteresis. 
Difference in the state of carbon would account 
for variation in permeability. 

The author also dealt, in his paper, with magnetic 
retentivity or permanent magnetism. He stated 
that little could be said regarding the retentivity 
ofcastiron. The constituent which affects this pro- 
perty to the most marked degree, both in cast 
metals and in steel, is manganese. Experiments 
were made by the author, and in every case man- 
ganese was seen to increase the property to a 
marked degree. In dealing with the retentivity 
of steel the author said that the physical qualities 
of the metal must be taken into consideration, and 
a mean had to be drawn between the maximum 
retentivity and the maximum working qualities 
needed. Steel is usually bent cold, so that it 
must have considerable toughness, and it must 
also stand a high hardening temperature without 
cracking. By increasing carbon and manganese a 
better magnet might be obtained, but the metal 
would be brittle. In regard to iron, permeability 
seems to be a property of the metal itself, and is 
not notably affected by any of the metalloids 
usually associated with it other than carbon 
and manganese. Carbon in combination having a 
marked effect on magnetism and only when it is 
combined, why, the author asked, is it not legiti- 
mate to assume manganese in the combined form ? 
Manganese had no noticeable magnetism, and was 
it not therefore peculiar that manganese alloyed 
with iron should have the effect of making iron 
retain magnetism? It seemed, therefore, no more 
than legitimate to conclude that manganese in steel 
is in the combined form. As the effect of the 
permanent magnetism of steel, of manganese, and 
carbon, bears some mutual relations, it would be 
natural to look for a combination between these 
two elements. The author thought Mr. Hadfield 
was arguing upon the right lines, and certainly 
the effect of manganese in magnet steel had not 
been satisfactorily explained on any other assump- 
tion. 

Discussion on this paper was opened by Mr. 
Hadfield, who said that the demand for mixtures of 
high permeability at moderate cost was very great. 
The author had asked why if carbon in combina- 
tion had such a marked effect upon magnetism, it 
was not legitimate to assume manganese in the 
combined form. The speaker thought that the 
carbon combined with the manganese. 

Mr. W. M. Mordey was glad the Institute had 
before it a paper dealing with some aspects of the 
magnetic condition of iron, as this was a sub- 
ject of growing importance in view of electrical 
applications. The observed non-effect of silicon on 
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the permeability might be studied in connection 
with a purpose for which it was claimed certain 
amounts of silicon were of use in the prevention of 
magnetic ageing or fatigue in iron. If only because 
they were a record of work in a comparatively 
unexplored field, the author’s experiments on cast- 
iron permanent magnets were of interest. Perma- 
nent magnets of steel, used in the beginning for the 
field magnets of generators, had given place to the 
more permeable so‘t iron and mild steel, because of 

the reduction of size or increase in power ; this in | 
spite of the constant loss in magnetising such | 
magnets. The author did not seem to have suc- | 
ceeded in getting magnetisation dense enough to be | 
of practical use, but it was to be hoped he would | 
not be discouraged from further investigation in | 
thatdirection. Another point of very great interest | 
might be mentioned—-the relation between elec- 

trical resistance and magnetic permeability in iron. 

Many years ago Professor Hughes showed a singu- 

larly close inverse relation in these properties in | 
wrought iron. Curiously, in cast iron this relation 

is very different, the electrical resistance being | 
about ten times that of wrought iron, although the | 
magnetic permeability is only about half. The 

electric resistance of iron is often of considerably | 
greaterimportance than the quality of lowhysteresis, | 
to which great attention has been paid. It is of 

importance on account of its bearing on the losses 

in electrical apparatus and in the steel rails of 

tramways. | 








Steet Direct FROM THE Buast-FuRNACE. 


A short paper by Mr. Dimitrius Tschernoff, on 
‘‘The Manufacture of Steel Direct from the Ore in 
the Blast-Furnace,” was taken as read, as also 
was a paper on the ‘‘Solution Theory of Iron and 
Steel,” by the Baron H. Jiiptner von Jonstorff, of 
Donawitz, Austria. 

The meeting was brought to a conclusion by the 
usual votes of thanks. The next meeting will be 
held in Manchester during the autumn. 

On the evening of Friday, May 5, a very success- 
ful reception was held by Lady Roberts-Austen 
at the Royal Mint, a large number of members 
being present. 
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Quick-Firine Guns—(continued). 


Two-Motion Breech Mechanism, with Percussion 
Firing (Fig. 496 to 499).—This type differs from 
the preceding one (see page 577 ante) only as 
regards the firing device, which is _ specially 
arranged for a percussion fuse. Percussion is 
effected direct, with repeating action, the fired 
fuse being ejected automatically; the whole of 
the device is fitted in the breech-block. All the 
pieces are so arranged that they can be fitted 
together separately from the gun, so as to form 
a whole block, which it suffices to place on the end 








of the movable head shank before attaching the lever, 
the latter holding in place the whole mechanism. 

The gun is absolutely safe against premature fire, 
for the action of opening the breech causes the 
automatic ejection of the fuse, whether it be fired 
or not, and as long asthe breech is not completely 
closed, it is impossible to introduce a fresh fuse in 
the vent or to set the striker. The firing mecha- 
nism consists of a fuse-cover, a fuse-cover support, 
a key for the working of the fuse-cover, a per- 
cussion frame, with main-spring and needle; 4 
trigger, and an extractor. 

To open the breech, by pressing on the lever 
handle, the clutch leaves the socket made in the 
gun, the lever is then turned a quarter round to 
the right ; this disengages the breech-screw. In this 
action the working key driven by the breech-block 
and bearing on the breech-block support, turns 
round on its centre and lifts the fuse-cover which 
acts on the heel of the extractor, thus forcing 
it to eject the fuse. When the breech-block ; 
disengaged, the working key bears on the bloc 
support, thus preventing all action of the firing 
mechanism. 

By drawing the breech-block out of the breech, the 
key is withdrawn also, but is prevented from turn- 
ing owing to its heel ; the various parts keep ge 
relative positions and render the introduction, - 
a fresh fuse impossible, thus insuring complete 
safety. To close the breech the above actions are 
repeated inversely. 
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When the breech-block is completely screwed 
home, the key under the action of the fixed handle, 
returns into position with the fuse-cover and frame. 
The fuse can then be placed in the vent after rais- 
ing the fuse-cover. Firing is effected by means 
ofa line attached to the trigger lever. The per- 
cussion frame, on being drawn back, presses on the 
main spring which bears on the trigger-return de- 
vice ; after a certain travel, the frame is released, 
the spring driving it on thefuse. 1n case of a miss- 
fire, it suflices to pull again on the line to produce 
another percussion action. 

One-Motion Breech Opening Mechanism.—The 
Schneider-Canet guns were the first to be fitted 
with this type of screw breech mechanism ; they 
were quick-firing guns of 57 millimetres (2.244 in.), 
65 millimetres (2.559 in.), 10 centimetres (3.937 in.), 
12 centimetres (4.724 in.), and 15 centimetres 
(5.905 in.) in calibre. 

From the commencement, the designing of the 
various types of Schneider-Canet guns with a view 
to obtain rapid firing, did not refer chiefly to the 
Various parts of the carriage, but to the breech 
mechanism. The principal considerations which 
served as a basis in the calculation of this all-im- 
portant part were the following : 

a. The reduction to a minimum of the necessary 
operations for opening, closing, and firing. 

‘ Ss Complete safety afforded to the personnel so 
t the attention of the men serving the gun might 
Concentrated upon the rapid manceuvres re- 

quired, and this state of safety results from (1) the 

ewattlc succession in the various positions of the 

meek block, which does away with all hesitation 

te the order in which the various actions 

dan e effected ; and (2) the providing of three 
ety apparatus against premature fire, hanging 
re, _ accidental opening of the breech. 

4 “ he possibility of using indifferently a plastic 
urator or a metallic cartridge-case, and electric or 

Percussion firing, 5 

a Reduction in the effort necessary to effect the 

mplete opening of the breech. 
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One-Motion Breecu Mecnanism with Reppatine Fieinc Device. 


The first type of Schneider-Canet one-action 
breech mechanism fulfilled all these conditions, 
and their appearance in the service proved a great 
success. During the early period, and up to the 
present date, they have undergone—as has, in fact, 
the whole of the material—successive improvements 
which have referred especially to the details of the 
mechanism, the first principle of the system not 
having been modified. 

We have seen from preceding articles that the 
introduction of the Schneider-Canet guns of high 
power, involving great length of bore, was very 
much criticised in the first instance. It was 
the same with this new type of breech. When 
it first appeared its value was somewhat strongly 
disputed, especially by those works which had not 
yet then departed from the ordinary screw breech 
mechanism, that required three distinct actions for 
its opening. As soon, however, as the result of 
trials made with this new breech mechanism were 
known, the arguments against it lost in inten- 
sity, and the principle of opening the breech 
by one single action of the lever in a horizontal 
plane, was reproduced and applied by various 
foreign makers more or less successfully. At the 
present time the advantages of this type of breech 
are no longer disputed, and several firms who had 
criticised it the loudest, use, for every medium- 
calibre quick-firing gun they build, a breech-clos- 
ing mechanism that works with a single action of 
the hand lever. 

We shall now proceed to describe briefly a 
few of the principal examples of this type of 
mechanism, following, as far as practicable, the 
chronological order of their adoption in service. 
We shall describe afterwards the most recent 
types of breech-pieces to be fitted to quick-firing 
Schneider-Canet guns now in course of completion 
for various Governments. 

Cylindrical Breech - Screw, with Repeat - Firing 
Action (Figs. 500 to 504). —This consists principally 
of the breech-block, the breech-block support, and 
the firing device. 





The breech-block is cylindrical, with four threaded 
parts and four interruptions ; it is arranged for 
firing with metallic cartridge-cases, and is provided 
with two claws in front, which form extractors, and 
which are arranged in such a manner as to take 
hold of the cartridge-case flange, and withdraw 
it gradually during the opening of the breech. It 
is provided in the rear with a toothed sector, in 
the continuation of which is a longitudinal hollow 
rack, inside the breech-block itself and in the 
direction of its main centre line. The breech 
support carries the whole of the mechanism in the 
various positions it takes, and pivots round a 
vertical bolt held in a lug fitted at the side of 
the gun; it is provided with the double-acting 
Schneider-Canet latch, already described in a pre- 
ceding article, and which serves to connect, at 
the proper moment, the various elements. The 
hand-lever operates a compound pinion mounted 
on the pivot of the breech-support, and which 
consists of an endless screw that engages the 
toothed wheel of the breech-screw rings and a 
section of wheel with cylindrical teeth that works 
the longitudinal rack. When the breech is com- 
pletely closed, the lever enters a notch in the rear 
and presses down a tongue spring which secures 
the system and prevents the accidental opening of 
the breech. The firing device is repeating, and 
embodies the general arrangements previously 
described with the two-motion breech-blocks and 
also their safety appliances. 

To open the breech, it is sufficient to cause the 
hand-lever to pivot round in a horizontal plane. 
During the first period, the endless screw arrange- 
ment acts on the toothed wheel and causes the 
breech-block to revolve. In the second period, 
the cylindrical teeth of the pinion engage the 
rack and effect the withdrawal of the breech- 
screw. The continued action of the hand 
lever brings the whole of the mechanism to 
the side, leaving the breech of the gun free. 
To close the breech, the hand lever is brought 
back. 
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THE WESTINGHOUSE ELECTRIC 
WORKS AT PITTSBURG. 
(Concluded from page 508.) 

Tue railway motor department of the Westing- 
house Electric Works (Fig. 20, page 606) is, of 
course, one of the most important sections of the 
establishment. A space 1000 ft. in length and 77 ft. 
in width is devoted to the manufacture of street 
railway motors. The record of the Westinghouse 
Company in railway work is one of really remark- 
able achievement. Although the company was not 
the first to build a railway motor, it thoroughly 
revolutionised motor design, and the effect of its 
progress in this direction was to make electric 
street railways financially profitable, by building 
motors which not only gave a maximum of work 
with a minimum expenditure of power, but which 
also did not require constant expert attention, and 
which did not demand constant expenditure in 
repairs. 

‘here is probably no class of mechanism exposed 
continually to such rough and even careless treat- 
ment as the railway motor. The motor men or 
drivers of electric cars and trains are not, like 
the engine drivers of steam railways, men with a 
mechanical training. A motor man’s instruction 
usually begins and ends with lessons in starting 
and stopping and regulating the movements of his 
car or train; for the rest he is usually inclined to 
get out of his motors their last fraction of power, 
and subjects them to every strain imaginable on 
nearly all railways; even with the best possible 
attention, the actual service that is required of 
this class of mechanism is, from the very nature 
of street railway traffic, a severe one. Quick 
starts, sudden stops, constantly changing loads, 
continual pounding over rails variously laid, make 
upon the railway motor a demand for strength and 
endurance under severe conditions, to which other 
classes of mechanism are rarely subject. 

After a careful study of the railway field, the 
Westinghouse Electric Company produced in 1890 
its first railway motor ; it was called the ‘‘ No. 1.” 
The electricians showed a boldness in design and 
a clear insight into the requirements of railway 
trafic which at once won for this new type 
marked favour among the electric railways of the 
United States, where, in all probability, the service 
is more severe than it is elsewhere. The first 
installation of Westinghouse motors was on a 
railway in Pittsburg, or, rather, in the city of 
Allegheny, on the opposite side of the river. The 
motors used were of 15 horse-power, with a 
speed of 1100 revolutions per minute. They had 
the conventional bipolar field and surface-wound 
drum armature ; but the mechanical features were 
at once generally recognised as superior to anything 
previously produced. The fields were hinged and 
held in a rigid frame, supported on one side by the 
axle and on the other side by springs on the cross- 
bar of the truck. The gears were covered with 
dust-proof cases which also enabled grease to be 
used. This increased the life of the motor, decreased 
the noise, and overcame serious objections to the 
earlier double-reduction motors of other makers. 

So successful did this first railway equipment of 
the Westinghouse Company prove, that within two 
months from the time that its makers pronounced 
it to be perfectly satisfactory, the electric railways 
of the United States had ordered 50,0001. worth of 
them. In the autuimnof 1890 a motor, still further 
improved, was produced. This was the Westing- 
house ‘‘ No. 3,” everywhere regarded at the present 
time as the prototype of all railway motors which 
have subsequently come into use in any part of the 
world. This motor (Fig. 21) was a radical departure 
from anything previously known. It was at first re- 
ceived with scepticism, because of its unlikeliness to 
everything else in the market ; but in actual rail- 
way use it substantiate all the claims made by its 
manufacturers. From the time when this No. 3 
motor was adopted by American railways, the 
problems of electric traction were regarded as 
solved, 

The ‘‘No. 3” had mainly the following charac- 
teristics : 


1. Single reduction gears. 

2. A four-pole field-—each pole having a coil. 

3. A slotted drum armature. 

4. Machine wound armature coils—insulated be- 
fore being placed on the core. 

5. A two-circuit armature winding, now univer- 
sally used. 








The total weight of the motor was only 2700 lb., 
in spite of the slow armature speed of 350 revo- 
lutions per minute. In the production of this 
motor the Westinghouse Company had produced a 
new standard. That was in the autumn of 1890; 
and to this day, despite many different types of 
motors subsequently produced by the same com- 
pany to meet different conditions of service, many 
conservative railway managers still use the ‘No. 3” 
motor, to the exclusion of all others, on their lines. 

The rapid developments of electric traction in the 
United States, and the considerable variety of con- 
ditions under which electric railways in that country 
operate, lead naturally to the production of various 
motor types by the Westinghouse people. 

The ‘‘No. 12” motor was the next conspicuous 
improvement. It had fewer parts than the ‘‘ No. 3.” 
The armature and axle bearings formed a portion 
of the field castings, and thus dispensed with the 
frames previously in use. The lower half was 
hinged, and the weight of the complete motor 
reduced to 1970 lb. The motor operates at 55 revyo- 
lutions per minute; it has a side-bar suspension 
intended to relieve the axle as much as possible 
from the weight of the motor, which is adapted to 
either standard or narrow-gauge ; and in addition 
to being weather-proof, the lower half was nearly 
closed in by the upper field casting. The arma- 
ture of this motor was the first to have twice as 
many coils and commutator bars as it had slots. 

This motor was soon followed by the ‘‘ Westing- 
house No. 12 a” (Fig. 22, page 607), which was built 
to meet the demand for a dust and waterproof rail- 
way motor. It was the first absolutely weather-proof 
railway motor ever made; it is adaptable either 
to standard or narrow-gauge rails, and designed for 
25 or 30 horse-power, slow or high speed. It 
has a ventilated armature winding, with all the 
advantages which that practice brings. 

As electric railways increase in number there 
comes a popular demand that their cars should 
show an increase of speed, and that they should also 
carry heavier loads than had formerly been the 
case. For this purpose the Westinghouse ‘‘No. 38” 
motor was evolved at the Pittsburg Works. This 
motor had all the good points of its predecessors, 
but it also had improvements in castings of steel ; 
and it was the first street-car motor to be made to 
contain laminated pole-pieces. Its winding is three 
coils deep, the number of coils being three times 
the number of theslots. This weather-proof motor, 
at a speed of 525 revolutions per minute, develops 
50 horse-power, and it is adapted for side bar, or 
cradle, or nose suspension, and for standard or 
narrow-gauge work. 

The ‘*388” motor (Figs. 23 and 24) is similar 
to the “No. 38,” but it has a slightly different 
form of bearing. Not only is there a grease 
cup on the bearing, but an oil reservoir has been 
placed under the bearing, so that either oil or 
grease, or both, can be used for lubrication. 
The ‘‘ No. 46” motor, and its fellow, the 
‘*No. 49,” are the types generally used in Great 
Britain by the electric tramways which have 
adopted the Westinghouse motor. They are wound 
especially for British practice, and, at a speed of 
eight miles per hour, which is much less than the 
average American speed, they develop 25 and 30 
horse-power, according to requirements. 

Fig. 25 illustrates the ‘‘No. 46” motor, its hinged 
case lowered to show the interior construction. 
Fig. 26 shows the ‘‘No. 49” motor. These 
motors—the ‘‘46” and ‘‘ 49”—embody the latest 
developments of Westinghouse experience, and 
while they are adapted for either side-bar, cradle, 
or nose suspension, the latter method is chiefly 
used in Great Britain, being the simplest form of 
the three, and where electric brakes are used it 
gives a maximum of steadiness. 

The small diameter of the armatures for these 
railway motors secures low peripheral speed, as 
the result of which the strain upon the coils due 
to centrifugal force is reduced toa minimum. The 
small diameter of the ermature also secures, as com- 
pared with motors of other makers, a substantial 
reduction in the weight and power of the pinions 
and gears and a saving of energy, as there is less 
momentum in the moving parts of the motor to be 
overcome in stopping the car. Every time a 
motor is started, energy is stored in the armature 
and other revolving parts as in a flywheel, and 
every time a motor is stopped this energy is wasted. 
In street-car service, where stops are frequent, this 
loss is by no means inconsiderable, and the difference 
between stopping a car equipped with motors 











having armatures of large diameter and consider. 
able weight as compared, we will say, with a car 
equipped with Westinghouse ‘‘No. 49” motors, is 
distinctly felt by the motor-man. The Westing- 
house people insist that the armature of a street- 
railway motor should not be designed for great fly- 
wheel capacity ; they claim, too, that these last 
two motors, of which mention has been made above, 
are the most economical railway motors that have 
ever been built. 

These Westinghouse railway motors do not 
absorb moisture, and consequently they do not 
develop ‘‘grounds.” When, after lying idle, they 
are again placed in service, no difficulty of that 
kind is experienced with them, and if desired they 
may be kept idle throughout the entire season 
without danger of injury. The coils of both arma- 
ture and field are carefully treated to prevent 
absorption of moisture, being soaked in a special 
preparation of insulating material, and then tho- 
roughly dried out. 

In the United States, where some of the steam 
railways have already equipped sections of their 
road with electrical apparatus, a demand has natu- 
rally arisen for motors surpassing, both in power 
and speed, those which are used on electric tram. 
ways. The Westinghouse Company, therefore, 
built for this heavier work its ‘‘No. 50” motor, em- 
bracing the improvements of its previous designs 
and embodying other features demanded by the 
different conditions of service. The weight of this 
‘*No. 50” motor is 4700 Ib. ; its suspension may be 
either of the three types already mentioned ; its 
bearings are designed for oil lubrication ; the arma- 
ture is slotted, and has ventilated bar windings, 
which gives a cool armature at all loads. The 
armature coils are held in place by wooden wedges, 
as in the most advanced design of direct current 
generators. With a speed of 650 revolutions per 
minute, this motor develops a speed of 150 horse- 
power. 

Fig. 27, page 606, shows a 150 horse-power motor 
mounted on an electric locomotive truck. Many 
other designs than those mentioned in this article 
have been built by the Westinghouse Company from 
time to time to meet special requirements, but as 
they do not relate to standard practice they do not 
come within the scope of the present notice. As 
Westinghouse practice is regarded as a standard 
in electric street-railway work, what has been 
said here largely covers the standard types of 
railway motors. That this can hardly be otherwise, 
is shown by the fact that upwards of 22,000 of this 
company’s railway motors are in service, with an 
aggregate capacity of, at least, three-quarters of a 
million horse-power. 

For convenience in quickly ascertaining the 
horse-power required to propel a car of known 
weight under known conditions of speed and grade, 
the curves shown in Fig. 28 have been calculated. 

The quantities which the various lines represent 
are clearly marked, but for the benefit of those 
who may be unfamiliar with such diagrams, the 
following explanation is inserted: The left-hand 
portion of the lower horizontal line represents the 
speed in miles per hour ; the right-hand portion of 
the same line, the horse-power per car ; the oblique 
lines on the left-hand side of the diagram show the 
per cent. grade as marked on each line; the ob- 
lique lines on the right-hand side of the figure, 
the weight of car as marked ; while the vertical 
line in the centre represents the horse-power per 
ton. Suppose, for example, it is required to find 
the horse-power needed to operate a 15-ton car at 
twenty miles per hour on a 5 per cent. grade. 
Referring to the lower left-hand horizontal line, 
we find the point that represents a speed of 
20 miles per hour ; following the vertical line from 
this point until it intersects the oblique line repre- 
senting 5 per cent. grade, and then following the 
horizontal line to the right, we find that it crosses 
the central vertical line at a point whose value 1s 
6.5, which shows that it requires 6.5 horse-power 
per ton to propel a car at 20 miles per hour on a5 
per cent. grade. Multiplying 6.5 by 15, which is the 
weight of the car in tons, we find that 97.5 horse- 
power are required. The same result may be directly 
obtained by continuing along the horizontal line 
until it intersects the oblique line representing 4 
15-ton: car, and then dropping vertically to the 
lower horizontal which shows the horse-power pet 
car. The result (97.5) is the total horse-power 
required ; therefore, if the car is to be equipped, 
in accordance with the usual practice, with the 
motors, the capacity of each should be one-half the 
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total horse-po-ver. In the case mentioned, two 
50 horse-power motors would fill the requirements. 
The capacity of the motors required for other con- 
ditions may be found in a similar manner. 





TILTING OPEN-HEARTH FURNACES.* 
By Mr. ArcuiBaLD P. Heap, 


So far as the author is aware, all the open-hearth steel- 
melting furnaces, in use in. this country, are of the 
fixed pattern, being some variety of the original Siemens 
or of the ‘‘Batho” type. The object of this brief paper 
is to bring to the notice of the members the tilting open- 
hearth furnace, which has been in use for ten years in 
the United States, and seems likely to increase in favour 
on account of the advantages it offers. It may, indeed, 
be regarded as the missing link between the Bessemer 
converter and the open-hearth furnace, partaking in its 
construction of some of the characteristics of each. In 
it, sound mechanical principles are applied to furnace 
building, the result being the work of a mechanic rather 
than that of a bricklayer. : 

Campbell Revolving Furnace.—The first furnace of this 
type was erected at the Steelton Works of the Pennsyl- 
yania Steel Company in 1889, Fag H. H. Campbell. 
There are now ten furnaces of this type in operation at 
these works, 7.¢., six of 45 tons, two of 18 tons, and two 
of 44 tons capacity, all being basic lined. 

The furnace body (Figs. 1 and 2, next page) revolves 
round its own axis on four rings of live rollers running on 
circular paths, and is operated by a horizontal hydraulic 
cylinder. The fixed gas and air ports come opposite a single 
oval aperture in the furnace ends. When the furnace is re- 
volved, the gas and air ports are only partially closed. To 
allow the furnace free motion, a gap of about 4 in. is 
left between the fixed ports and the furnace ends, 
through which a certain amount of leakage of cold air 
necessarily takes place. Both the ports and furnace ends 
are faced with water-cooled cast-iron P ogee 

a modification introduced by Mr. C. E. Stafford, 
the brickwork forming the ports is enclosed in an iron 
cage, which can be removed for repairs when required. 
The furnace roof is made of silica bricks, ganister bricks 
having proved unsatisfactory owing to shrinkage. The 
charge is usually 80 per cent. of pig iron charged molten 
from the blast-furnaces, and the balance scrap. To 
charge cold pig iron or scrap, the furnace is revolved to 
an angle of 30 deg. with the horizontal, and the materials 
shot through the door by shoots. The hearth is made 
specially strong to stand the wear and tear of this method 
of charging. About fourteen heats per furnace per week 
are produced. 

Wellman Tilting Furnace.—This furnace is the inven- 
tion of Mr. S. T. Wellman. Instead of revolving on its 
own axis, like the Campbell furnace, it is rolled or tilted, 
the furnace body being provided on the under side with 
two circular steel castings, which roll on and are sup- 
ported by strong steel standards with horizontal upper 
surfaces, The rolling surfaces are provided with rack- 
work, which keeps the furnace parallel without support- 
ing any of its weight. The tilting is accomplished by 
two hydraulic cylinders, mounted on trunnions at their 
lower ends. The upper ends of the piston-rods are 
attached direct to the body of the furnace on the back or 
spout side. 

To tilt the furnace, water is admitted to the top end of 
thecylinder. Incase of accidental failure of the hydraulic 
system, the furnace returns by its own weight to the 
normal or melting position. There are now six of these 
furnaces in operation at the South Chicago Works of the 
Illinois Steel Company, viz., four 45-ton and two 27-ton 
capacity. There are also others at work, viz., two at 
Burnham, Pa., two at Johnstown, Pa., and one at Mil- 
waukee, Wis. 

In the earlier type of furnaces erected at South 
Chicago, the joint between the furnace and the regenera- 
tive chambers consists of a water seal, the ports being in 
ome with the furnace and projecting therefrom at each 
end backwards towards the charging platform, and down- 
wards. The lower surface is provided with lips to rest in 
the troughs of the water seal, and is so arranged that when 
the furnace commences to tilt, the seal is broken ver- 
tically. In the later furnaces, however, the Stafford 

rtsare adopted. These are divided into two portions 

y @ vertical joint, that nearest the furnace being the 
most frequently removed for repairs. 

st Design.—The most recent of tilting furnaces is 
that designed by Mr. S. T. Wellman, for thenew Alabama 
Steel and Shipbuilding Company's works, at Ensley, 
near Birmingham, Alabama. he model on the table is 
& reproduction of this furnace to a scale of } in. to a foot. 
Ibis also illustrated in Figs. 3 to 9, pages 614 and 615. The 
Works in question, which are now under construction, 
are for the = of making blooms and rails from 
open-hearth basic steel, the pig iron used being the 
Frosphoric variety made in large quantities in and near 

imingham, Ala., from the cheap Southern ores. Up 


to this it has been taken for granted that — iron can 
—- more cheaply by the mer than by the open- 


processes, and where the greater variability of the 
Product of the former process is not of vital importance, 
‘sin the case of rails, the Bessemer process, acid or basic, 
as hitherto been used. Owing, however, to the im- 
a appliances, which have of recent years been 
= Juced in connection with the open-hearth practice, 
aetially in America, the difference in cost between the 
nad rocesses has been steadily diminishing, until now 
<a above-mentioned steel works, the open-hearth 

18 about to invade the field hitherto considered 
Llc Sccemeg 





* Paper read before the Iron and Steel Institute. 








to belong exclusively to the Bessemer process, viz., the 
manufacture of rails. Among the mechanical improve- 
ments and labour-saving devices, which have rendered 
this possible, mechanical charging, and the tilting fur- 
nace a an important part. The electric chargin 
machine for open-hearth furnaces was fully dealt wit 
by the late Jeremiah Head in a paper before this In- 
stitute in May, 1897, and it is therefore unnecessary to 
dwell further on this. A model of the charging machine 
is shown on the same scale as, and working in conjunc- 
tion with, the model of the tilting furnace. 

The latest form of tilting furnace, as about to be in- 
stalled at Ensley, Ala., embodies the result of all past 
experience. There will be ten such furnaces in a row, 
basic lined, each of 50 tons capacity. If working with 
acid linings, these would be rated as 55-ton furnaces. 

Ports.—The gas and air —_ are of novel construction, 
designed to minimise the leakage of cold air inwards at 
the joint. The two ages leading from the regene- 
rative chambers to the ports terminate in two water 
troughs, about on the level of the charging floor. As 
before, the brickwork of the ports is enclosed in a metal 
cage. But instead of being fixed, it moves upon flanged 
wheels running upon rails, which enable it to be moved 
a few inches towards or from the furnace end. The water 
troughs are so designed as to allow this small motion 
without breaking the seal. When melting is in progress, 
the ports are moved up to the furnace, so that the face 
plates are in contact. When pouring is about to com- 
mence they are moved away so as to allow the furnace 
to tilt freely. The ports can be removed bodily for 
repairs. 

Ladle.—It is intended that each furnace shall be pro- 
vided with a casting ladle of a special design, being 
attached to the front of the tapping hole, and forming, 
in fact, part of the structure. The ladle is provided with 
two pouring holes and stoppers. When the furnace is 
til for pouring, the metal, with the layer of slag on 
the top, flows into the ladle, and stands at the same level 
as inthe furnace. Trains of casting bogies, each carrying 
two ingot moulds, are, as is usual in America, brought 
under the pouring holes. As the distance apart of the 
latter is the same as that of the moulds, two moulds can 
be filled simultaneously. An alternative method of 
casting will be to pour the steel through the plain spout 
into an ordinary ladle, provided with pouring hole and 
stopper, and suspended from an overhead electric crane. 
When filled, the ladle will be raised sufficiently high to 
be poured either into the moulds standing on bogies or 
into bottom-cast moulds, arranged elsewhere in the 
casting-house. 

Regenerative Chambers.—The regenerative chambers are 
arranged side by side in two pairs, one pair being at each 
end of the furnace, and extending under the charging 
platform. The portion of the charging platform in front 
of the furnace is upon solid ground, the valve standing 
above the level thereof, and being well out of the way 
at the back. 

Body of Furnace.—In previous designs the body of the 
furnace has been round or oval in section, and enclosed 
in steel plates, somewhat after the manner ofa boiler. It 
has been found, however, that this method of construction 
leaves something to be desi in point of strength. 
In the present case the furnace body is roughly rect- 
angular in section. The whole furnace is enclosed 
in a strong cage, constructed of plates, channel and 
angle-bars, while stout tie-rods bind the two ends 
together. There are also diagonal tie-rods across the top, 
binding together the front and back in such a manner as 
to prevent distortion and curvature. Indeed, the same 
mechanical principles that regulate the design of bridges 
and other structures, are observed here. The stress on 
each member is carefully calculated and allowed for. 

Lining.—The furnace top, sides, and the outer layer of 
the bottom are lined with silicated bricks. The inside or 
basic portion of the bottom is made with magnesite, 
which is burnt on in thin layers about 1 in. thick at steel- 
melting heat. It is laid on with a large spoon, and 
smoothed down, and when heated to the furnace tem- 
perature, adheres to the next layer. Subsequent repairs 
are made with dolomite. 

Valves.—The air-reversing valves are of the usual 
butterfly pattern, which, being always comparatively 
cool, do not give trouble by warping, and consequent 
leakage. The gas-reversing valves consist of two mush- 
room valves, machined on their bevelled edges, and rest- 
ing on circular seat, with sharp edges. Both valves and 
seats are internally water-cooled. The water enters the 
valve by a tube inside the hollow stalk, by which it is 
raised and lowered, and leaves by the annular space. 
Such valves are free from leakage, and are found to work 
satisfactorily. There is a chimney stack to each furnace. 

Furnace Doors.—The furnace charging doors are three 
in number, and are operated by pneumatic cylinders 
through wire ropes, the leads being arranged in such a 
way that the doors remain closed while the furnace is 
tilted. The doors are all 3 ft. 6 in, broad by 3 ft. high, 
which allows ample room for the insertion of the boxes of 
the charging machine. There are also small doors 18 in. 
by 2 ft. at each end. 

Angle of Tilt.—The angle of tilt, which for pouring is 
25 deg. with the horizontal, is regulated by stops, which 
come in contact with the upper covers of the hydraulic 
cylinders when the extreme angle has been reached. By 
asimple mechanism, these stops can be thrown out of 
gear, and a further tilt permitted, when it is desired to 
drain off all the slag. 

Advantages of the Tilting Furnice.—The advantages of 
the tilting over the fixed furnace may be summarised as 
follow: 

1. The slag which, especially in the basic process, is 
somewhat abundant and troublesome, can be poured off 
at intervals during the melting process. If allowed to 








remain, it forms a more or less non-conducting covering to 
the bath, preventing the access of heat. 

2. As the pouring hole of the furnace is above the 
level of the bath in the normal position, it is never closed 
up, but only loosely covered to exclude the air. Conse- 
quently the time taken to open the hole before pouring, 
and to repair and close it after pouring, which sometimes 
amounts to one hour in an ordinary fixed furnace, is saved 
as well as the labour connected therewith. The moment 
after the furnace is emptied, the charging of materials 
can begin. 

_ 3. Since no injury is done to the pouring hole by open- 

ing and cleaning, the life of the furnace bottom 1s much 

—_- The occasional trimming required by the 
ole can be done at any convenient time. 

4. The cold air, which enters at the end ports when the 
furnace is tilted, is an advantage, in that it chills the 
layer of slag left on the surface of metal, which is as 
effectually prevented from boiling and spurting as if it 
were in a ladle, 

5. In every fixed furnace, small inequalities in the bed 
must exist, in which pools of metal lodge, and can with 
difficulty be removed. This leads not only to a waste of 
metal, but to a diminution of the capacity and often toa 
distortion of the furnace bottom. In the tilting furnace, 
every particle of metal and slag can be removed after each 
charge. A eg of metal of at least 2 per cent. has been 
effected by the tilting furnace, as compared with the fixed 
furnace, which is ascribed to this cause. 

6. The tapping of the charge can take place at the exact 
moment when the metal is of the desired composition. 
As no opening of the tapping-hole is ‘required, no time 
need be lost in that operation. The advantage of this is 
specially felt when steel of exact composition is required 
for special purposes. 

In case of any hitch or accident during pouring, the 
furnace can be instantly tilted back, and pouring cease. 

8. The tilting furnace lends itself readily to the transfer 
of metal from an acid to a basic furnace, or vice versd, as 
is practised at the Pennsylvania Steel Works. 

9. The whole body of the furnace is easy of access for 
repairs or examination. Should a break-out occur, the 
regenerative chambers will not suffer, not being under- 
neath the body, as is the case in the older form of Siemens 
furnace. 

10. The furnace bodies do not become deformed, as in 
the case of fixed furnaces, since as structures they are 
much stronger. 

The objections to the rolling furnace are as follow: 

1. It is somewhat more expensive than the fixed fur- 


nace. 

2. The inlet of cold air during pouring tends to oxidise 
the manganese, which must be made up for by further 
additions in the moulds. 

Conclusion.—The author ventures to hope that this 
short paper may convince the members that in the tilting 
furnace, a substantial advance has been made in the 
metallurgy of steel, and one that is likely to have far- 
reaching effects in the future of the relative positions of 
the Bessemer and open-hearth processes. 

He desires to acknowledge his indebtedness to Mr. S. 
T. Wellman, of Cleveland, Ohio, and Mr. H. H. Camp. 
bell, of Steelton, Pa., for much information, and for the 
drawings illustrating this paper. 





Gas AT Paris —The capital expended by the Parisian 
Company for Lighting by Gas stood at the close of 1898 
- — The net profit realised last year was 

,050, 2492. 


Express Locomotives.—A paper on ‘‘ Express Loco- 
motives” has been read by Mr. F. W. Jennings, of 
Newcastle-on-Tyne, before the British Association of 
Draughtsmen. Several papers on kindred topics are 
being discussed by the Association. 





A FLourIsHInG SwepisH Concern.—The Stora Kop- 

rberg, Bergslag, the largest concern of this kind in 
Nestea Europe, has had a very satisfactory year in 
1898. The net profits amounted to 2,937,674 kr., or about 
163,0007. The directors propose to pay a dividend of 
120 kr. oa share (12 per cent.), which will absorb 
1,152,000 kr., whilst 1,500,000 kr. is to be applied to the 
building of a sulphite factory at Skutskov, with a capacity 
of 15,000 tonsannually. This sulphite will partly be used 
at the company’s paper mills at Dornnarfoet, and is 

artly intended for export. Further 140,000 kr. are to 
be applied to the building of new dwellings for labourers, 
and 150,000 kr. to the old-age sion fund. The 
total value of the company’s production amounted to 
15,784,172 kr. (878,000/.), which shows an increased sale 
of about 50,000/., as compared with the previous year. 
The production consisted of : 


Kilogrammes. 

Tron and steel goods... 49,308, 425 
Thomas phosphates ... 8,814,850 

sa ay sea 371,189 
Gold... 109 
Silver ... =; 211 
Copper vitriol 1,164,599 
Tron vitriol ... Ae nee = 109,200 
Sulphur te 50,000 
Sulphuric acid a 892,886 
Sulphite aie seh sa 7,444,815 
Timber... (Standard) 43,308 


About two-thirds of the production have been exported, 
and about one-third sold within the country. A new 
“fine” rolling mill has been erected, and the utilisation 
of residue of various kinds is for every year being ex- 
tended. The company has invested a substantial amount 
in a new company formed at Falun for the building of 
locomotives and other rolling stock, 
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TILTING OPEN-HEARTH FURNACES. 


(For Description, see Page 613.) 


Fig.1. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—At the forenoon meeting of 
the warrant market last Thursday some 30,000 tons of iron 
were dealt in. The tone was steady. Scotch iron dropped 
3d. in price. It was reported that Paris had been an in- 
quirer for warrarts within a day or two, but their price 
offers were not up to the mark. The market was very 
quiet in the afternoon, only some 20,000 tons changing 
hands, and the prices were easier. The settlement prices 
were: Scotch iron, 62s. 44d. per ton ; Cleveland, 54s.; 
Cumberland and Middlesbrough hematite iron, 62s. 3d. 
and 61s. per ton. On Friday forenoon the market 
was rather depressed, but about 30,000 tons were dealt in. 
There was no forced selling, but the cash price of Scotch 
iron dropped from 623. 14d. to 61s. per ton, and the net 
loss from Thursday afternoon was 1s. 64d. ; Cleveland 
fell 1s. 1d. ; and hematite iron 1s. 14d. per ton. In the 
afternoon the market was ‘strong, London being reported 
to be calling up the iron that had been sold to them with 
three days’ notice in their option. Other 20,000 tons were 
dealt in, and Scotch recovered 1s. 44d. per ton; Cleve- 
and, 104d. ; and hematite iron, 9d. per ton. The settle- 
ment prices were 62s. 1}d., 55s. 9d., 62s. 14d., and 61s. 
per ton. About 45,000 tons were dealt in at the fore- 
noon meeting of the ‘‘ring” on Monday. The tone was 
irregular, but at the last Scotch was 35d. per ton up, and 
Cleveland 53d. up. In the afternoon about 20,000 tons 
changed hands, and the market finished up strong all 
round, Scotch closing 1s. per ton up on the day. At the 
close the settlement prices were 633. 3d, 543. 9d., 
633. 3d., and 6ls. per ton. The market was quieter on 
Tuesday forenoon, when some 25,000 tons were dealt in, 
mainly hematite iron, and the tone all round was firm, 
Scotch advanced 6d. per ton, Cleveland 34d., and hema- 
tite iron 5d. per ton. About 20,000 tons were sold in the 
afternoon, and prices were easier, Scotch dropping 6d. per 
ton, Cleveland 3d., and hematite iron 34d. per ton. The 
closing settlement prices were 63s. 3d., 54s. 9d., 633. 44d., 
and 61s. per ton. Business was quieter this forenoon 
than for a considerable time past, and only 15,000 tons 
changed hands. Prices were easier. There was a fur- 
ther falling off in the afternoon in the volume of business 
done, the total being rather over 20,000 tons. The 
settlement prices were 623, 9d., 543. 6d., 62s. 9d,, and 
61s per ton. The following are the quotations for No. 1 
makers’ iron: Clyde, 67s. 6d.; Gartsherrie, 69s. ; Calder, 
69s. 6d. ; Summerlee, 703. ; Coltness, 70s.—the foregoing 
all shipped at Glasgow ; Glengarnock (shipped at Ard- 
rossan), 683. ; Shotts (shipped at Leith), 69s. 6d.; Carron, 
out of the market. The following are the shipments of 
pig iron from all Scotch ports last week: To Canada, 
290 tons; to France, 230 tons; to Germany, 1097 tons ; 
to Russia, 500 tons ; smaller quantities to other countries, 
and 1897 tons coastwise. The total shipments amounted 
to 4645 tons, against 3684 tons in the corresponding week 
of last year. Up till the end of last week the total ship- 
ments for the year reached 90,783 tons, as compared with 
90,799 tons, or almost exactly the same—only 16 tons 
less. The number of furnaces in blast is said to be 83, 
six being basic, 35 making ordinary iron, and 42 
making naties iron. It is said that Messrs. Wil- 
liam Dixon and Co., Limited, propose to take three 
of their Govan furnaces off the making of hematite iron 
to put them on the making of ordinary Scotch foundry 
ig i Business with the Continent, which promised 


pig iron. 
to on largely, is, for the moment, almost entirely 
suspended, and American competition for the shipment 


of foundry iron to the Continent is again a prominent 
feature of the iron trade. Canadian inquiries are like- 
wise decreasing, and it looks as if the clique who 
are credited with holding the control of the Scotch 
ig - iron market were desirous of throwing the 
ritish export markets into the hands of American 
producers. There seems to be some probability of 
the stock of Scotch warrants being increased by makers 
storing iron if prices hold up long at present figures. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 305,202 tons yesterday afternoon, 
against 305,905 tons yesterday week, thus showing a 
reduction amounting, for the past week, to 703 tons. 


Finished Iron and Steel.—Makers of finished iron have 
good orders on hand, but the demand shows a falling off, 
and prices of manufactured iron are less easily kept up. 
In some cases the makers of finished iron bave held out 
for 2s. 6d. to 5s. per ton of advance, but buyers prefer to 
hold off than pay the additional cost. Manufactured 
steel has during the past twelve months been sent from 
America to Belfast and Glasgow for shipbuilding pur- 
poses, and an order for 30,000 tons of finished steel for 
Australia has just gone to the United States. The prices 
of local goods are as follow: Angle-bars, 6/. 12s. 6d. per 
ton ; bars (round, square, and flat), 7/. 12s. 6d. per ton; 
-hip-plates, 7/. 23. 6d.; boiler-plates, 8/. per ton. 

Sulphate of Ammonia. —This commodity continues very 
strong. Business has been done at 12/. per ton for prompt 
delivery both at Glasgow und at Leith. Stocks are very 


scarce, and there is a strong demand for home require- T 


ments on account of the backward season. The average 
price paid last year was 9/. 93. 74d. per ton, and a similar 
price to that just paid has not been reached since 1894. 


tlasgow Copper Market.—Two lots of copper were sold 
last Thursday forenoon, and the price advanced 17s. 6d. 
per ton. In the afternoon, however, prices were easier, 
the cash quotation dropping 17s. 6d., and three months 
7s. 6d., per ton. There were no dealings recorded in 
copper on Friday forenoon, but prices rose 3s, 9d. per ton. 
The cash price advanced 8s. 9d. in the afternoon, but there 
was no business done. No copper changed hands on 


Monday forenoon, but the price was advanced 12s. 6d. per 


per tou and 76/. 10s. cash, with buyers over at the last 
rice, thus showing a gain on the day of 17s. 6d. per ton. 
pper was idle this forenoon, and quotations were 
nominally unchanged. There was nothing done in the 
afternoon, and prices were still unaltered. 


New Shipbuilding Orders.—Messrs. Ramage and Fer- 
gusson, Leith, have contracted to build a screw steamer 
tug to the order of Sir Donald Currie for service 
at the Cape, and a steam trawler, which will also 
be used as a missionary boat.—Messrs. Hawthorne 
and Co., also of Leith, have received an order to 
build a mission hospital steam trawler of about 300 
tons for the Royal National Mission to Deep Sea 
Fishermen. She will be fitted with triple-expansion 
engines, and have a speed of about 12 knots. She will 
also have a complete installation of electric light.— 
Over a week ago it was stated in some of the Glasgow 
papers that two cruisers were likely to be placed by the 
Kdmiralty with Govan yards. It is now officially stated 
that one of the cruisers has been secured by the Fairfield 
Company and the other by the London and Glasgow 
Engineering and Shipbuilding Company. The cruisers 
are of the Cressy type, and have a displacement of 9800 
tons, with a speed of 23 knots.—Messrs. D. J. Dunlop 
and Co., Port Glasgow, have received an order to build 
and engine two large steamers for the Woermann line, 
Hamburg. 


The Newhaven to Leith Docks Line.—Messrs. William 
Beattie and Son, builders and contractors, Edinburgh, 
have been entrusted with the order for the second 
portion of their present contract for the construction of 
the Caledonian Railway Company’s new line from New- 
haven to Leith Docks. Theamount of the whole contract 
is about 150,000. 


A Water-Pipe Contract.—Messrs. Macfarlane, Strong, 
and Co., Glasgow, have just closed a contract for the 
supply of about 10,000 tons of cast-iron piping for the 
Buenos Ayres Water Works. The sum involved is some- 
thing like 60,0007. The contract came through Messrs, 
Ramsay, Bellamy, and Co. The Mr. Ramsay is a Kil- 
marnock man, and was at one time a member of the 
Glasgow Press. 

Municipalising of Gas Works.—At a meeting of the 
Troon Police Commissioners, held on Monday night, the 
Provost announced that the transference of the gas works 
to the Commissioners was complete, and it was agreed to 
conclude a loan for the term of forty years at 34 per cent., 
to pay off the cost, with the Savings Bank Company. 


The Proposed New Harbour at Kirkcaldy.—Kirkcaldy 
Town Council met on Monday night, when the joint 
committee report was cubeineed, from which it appeared 
that Councillor Lockhart moved, and Mr. L. Grant 
seconded, that Mr. Conacher, North British Railway 
manager, be approached with the ge that the 
town, as their half of the expense of the new harbour, 
contribute 100,000/., or a rate equivalent to that sum, 
and hand over the present harbour, valued at 150,0002., 
or a sum to fixed by a valuator, the town having 
an equal share in the managment with the rail- 
way company. Mr. J. Thomson moved and Mr. C 
Maxton seconded that in the event of the railway 
company ry 3 willing to make a suitable harbour at 
Kirkcaldy at their own expense, the town should sell to 
them the present harbour at a sum fixed by arbitration. 
The joint committee ultimately agreed to meet Mr. 
Conacher and discuss the whole matter with him 
without being committed to any scheme. The clerk 
intimated that Mr. Conacher was to write to the joint 
committee fixing a date. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Coal Trade with Hull.—The return for April of the 
Hull Incorporated Chamber of Commerce and Shipping 
show that 93 collieries in Yorkshire and Derbyshire sent 
to that port during the month 257,072 tons of coal, or 1104 
tons less than was sent in March. The weight was 4016 
tons more than was sent in Aprilof last year. Inthe four 
months the tonnage sent was 916,416 tons, as compared 
with 824,848 sent in the same period last year, or an in- 
crease of 91,598 tons. The coastwise exports last month 
totalled 17,396 tons, as compared with 38,676 tons in 
April, 1898, or a decline of 21,280 tons. The total coast- 
wise trade of the four months was 87,802 tons, being an 
increase over the same period of last year of 1982 tons. 
The exports to foreign countries show extraordinary 
figures. Last month there was despatched 104,010 tons, 
as against 88,795 tons in April, 1898, or an increase of 
15,215 tons. ‘The exports for the four months were 
351,344 against 256,934 tons last year, an increase of 
£4,410 tons. These figures show that there must have 
been considerable depletion of stocks at the port to meet 
the demands of the export trade. Higher values are ex- 
pected to rule. 


Technical Instruction in Yorkshire.—The West Riding 
echnical Instruction Committee have agreed to continue 
for the ensuing school ae a grant of 500. to the Univer- 
sity College at Sheffield. In return for this the following 
work is undertaken on behalf of the County Council ; 
1. The delivery of not exceeding four courses of peri- 
patetic lectures. 2. The provision of thirty free places at 
the certificate courses held on Saturdays. 3. The provi- 
sion of fifteen free places in teachers’ course. 4. Such 
inspection and organisation of local classes in mining 
in the southern part of the West Riding as may be 
arranged, including the carrying out of the special exami- 
nation to be held under the arrangement between the 
Science and Art Department and the Technical Instruc- 


quotations for makers’ iron were unaltered. 


Tron and Steel Trades.—The iron trade is still in a very 
buoyant state, with considerable complaining of delay in 
deliveries. Prices have made another upward move, and 
they are now net in Sheffield: West coast hematite, 71s, 
to 72s. per ton; east coast ditto, 70s. to 71s.: Lincoln- 
shire No. 3 foundry, 52a. 6d. to 53s. 6d.; forge ditto, dig, 
to 51s. 6d.; Derbyshire No. 3 foundry, 53s. 6d. to 54s, 6d,: 
forge ditto, 50s. 6d. to 51s. 6d.; bars, 7/. 5s. to 7/. 10s. 
sheets, 8/. 5s. to 87. 10s. Makers are well booked, and the 
mills seem unable to grapple with the amount of work on 
hand. The demand for all classes of steel is well main. 
tained, and the output all round is greater than ever was 
known in the local history of the trade. Thereis scarce] 
a melting furnace used in making crucible steel thatis not 
in full work, especially those which turn out high-clasg 
steels. For Swedish steels there is a good inquiry, and 
makers have gos in obtaining adequate supplies 
of material from Sweden. The output of the best brands 
of both iron and steel are well sold, and there seems ne 
means of increasing it. Prices are very firm, with an 
upward tendency. A very large weight of Siemens steel 
is now being turned out, and the consumption is as great 
as ever. The iron and steel works all round are well 
employed, 

The Coal Trade.—The home demand for house coal 
has fallen off during the week, but this is causing little 
concern, as increased quantities both of house and of gas 
coal are going to the north-eastern ports for shipment, 
The labour troubles in Belgium are having a stimulating 
effect on the coal trade of the district. All other kinds 
of coal are in good demand, and as a rule the pits are 
working full time. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—Y esterday there was a fairly 
large attendance on ’Change, but there was not a great 
deal doing, genuine business being still interfered with 
by fluctuations in warrants caused by speculators. No. 3 
g-m.b. Cleveland pig iron was quoted 55s. by sellers for 
prompt f.o.b. delivery, and at one part of the day that 
price was said to have been realised, but buyers, as a rule, 
would not offer more than 54s. 6d., and towards the close 
of the market they reported that they were able to pur- 
chase small odd lots at that figure. No, 4 foundry was 
about 53s. 6d. and grey forge 52s. 6d. None of these 
qualities were at all plentiful. Mottled and white 
iron was practically unobtainable. Middlesbrough 
warrants, after touching 55s. 1d., eased, and at 
the close were 543. cash buyers. East coast 
hematite pig iron was in good request and was very 
scarce. For early delivery of Nos. 1, 2, and 3 business 
was said to have been done at 64s., but sellers, as a rule, 
were not disposed to quote below 653. Middlesbrough 
hematite warrants were idle. Spanish ore was a little 
stronger. Rubio was said to have sold at 15s. 6d. ex-ship 
Tees, and freights Bilbao-Middlesbrough were strong at 
63. to 63. 14d. To-day the market was rather “a = 
The only 
change was in Middlesbrough warrants, which fell to 
54s. 6d. cash buyers. 


Manufactured Iron and Steel.—There is a very large 
volume of trade going on in all branches of the manufac- 
tured iron and steel trades, and the indisposition to place 
new orders recently exhibited seems to be disappearing. 
Inquiries are once more pretty numerous, and prospects 
for the future are by no means discouraging. Producers 
of most descriptions have sufficient work in hand to keep 
them busy well on to the end of the year. Quotations for 
most articles are unaltered, but bars and sheets have been 
advanced a little. Common iron bars are 6/. 12s. 6d., 
steel sheets 8/. 10s., and steel ship-plates 7/. 2s. 6d.—all 
less the usual discount. 


Coal and ‘Coke.—Prices for fuel are very irregular. 
Bunker coal is in good demand, and the price is about 
9s. 6d. f.0.b. Manufacturing coal is in good request and 
prices are strong. All sorts of quotations are given for 
coke. The demand is far in excess of the supply, and 
those who are fortunate enough to possess any that they 
can sell for immediate delivery can almost command 
their own price. As much as 20s, is said to have been 
paid for average blast-furnace qualities delivered here. 


Messrs. Dorman, Long, and Co.—At a meeting of the 
directors of Messrs. Dorman, Long, and Co., of the 
West Marsh and Britannia Iron Works, Middlesbrough, 
it was resolved to pay an interim dividend of 33. per 
share on the old shares, and 2s. 3d. per share cn the new 
shares to shareholders registered in the company’s books 
on the 16th inst. 


The Late Mr. W. Hanson.—On the 6th inst. Mr. W. 
Hanson, of South-End, Grove Hill, Middlesbrough, 
died in his 62nd year from an apoplectic seizure. He 
was a prominent figure in the district, and his loss will 
be long felt. He commenced his career in the offices 0 
Messrs. Pease and Partners, of Darlington, and in 1 
was commercial manager at Newport Works, Middles- 
brough. Eventually he became a partner in the concern, 
and tee, managing director. He was also on the board 
of Messrs. Sadler and Co., and held an interest in Durham 
collieries. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has been quiet ee 
the whole, and prices have ruled weak. e 
best steam coal has made 133. to 13s. 6d. per — 
while secondary qualities have brought 12s. to 123, 3d. 








ton. In the afternoon 75 tons changed hands at 76J. 8. 9d. 


tion Committee, 





per ton. The house coal trade has become less active 
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with the advance of the season, but full time is still main- 
tained at the principal bituminous collieries. No. 3 
Rhondda large has made 12s. 6d. to 13s. per ton. Foundry 
coke has brought 19s. per ton, while furnace coke has 
made 16s. to 16s. 6d. per ton. Inthe iron ore market 
the best rubio has been quoted at 14s. 3d. to 14s. 6d. 


per ton. 


Dock Accommodation at Swansea.—A new graving dock 
was brought into operation at Swansea on Wednesday. 
The length of the new dock (which is entered from the 
Prince of Wales’s dock basin), is 455 ft., andits'width is 
116 ft. between copings. The entrance is 60 ft. wide. 
The depth of water on sill is 15 ft. at ordinary neap tides 
and 23 ft. at spring tides. The dock was designed by 
Mr. C. R. Walker, C.E. Mr. J. P. Nott was con- 


tractor. 

Trade of Bristol.—The revenue of the Bristol dock 
estate for the year ending April 30, 1899, showed an 
increase of 3642/., as compared with 1897-8. The tonnage 
movement of 1898-9 was the largest on record. 


Port Talbot.—The Rio Tinto copper ore trade, amount- 
ing to about 40,000 tons per annum, which for the last 
two years has been dealt with vid Swansea, has now been 
secured to Port Talbot docks, and delivery is effected 
direct to the works by the Port Talbot Railway and Dock 
Company’s trains. The first boat, the steamship Rosslyn, 
belonging to Messrs. John Cory and Sons, Limited, 
arrived at Port Talbot docks on Thursday afternoon, 
with 912 tons precipitate and 234 tons matte; she was 
discharged in 30 hours. 

Cadoxton.—The Armstrong Syndicate, Limited, pro- 

es to establish smelting works on Cadoxton Moors, in 
the immediate vicinity of the Barry No. 4 dock, the first 
section of which is at present being excavated. The 
syndicate has obtained a number of tenders for the erec- 
tion of the first instalment of its proposed buildings. 

Trade of Swansea.—The imports for April amounted 
to 51,656 tons, and for the first four months this year to 
236,809 tons, as compared with 64,515 tons and 252,855 
tons respectively. The exports for the same period 
amounted to 246,870 tons and 1,015,955 tons, against 
175,182 tons and 807,609 tons. 


Canada and Cardiff.—The steamship Lord Charlemont, 
which is to make the first e from Montreal to Cardiff 
in connection with a new line which is being established by 
Messrs. Dixon and Co., of Belfast, left Montreal with a 
cargo of live cattle and Canadian produce on May 10, 
and she will arrive at her destination about the 25th inst. 
The second vessel of theline, the steamship Lord Iveagh, 
left the Tyne on Tuesday for Montreal, where she will 
load a similar cargo for Cardiff. 


Gas at Bristol.—There are now 7397 gas lamps in the 
streets of Bristol, the majority fitted with burners con- 
suming 5 cubic feet of gas per hour. There are only 171 
lamps with larger burners. The 7397 lamps burnt 
39,539,389 cubic feet of gas in the first quarter of this 
year, which at 2s. 2d. per 1000 cubic feet represents 
4283/, 8s, 8d. for the quarter. Including gas at public 
offices and hospitals belonging to the Corporation light- 
ing, cleaning, and renewals, and 60/. for oil lamps, the 
Bristol Corporation gas bill for the quarter comes to 
6164). 103. 3d. 

Weston-super-Mare.—The directors of the Weston- 
super-Mare Pier Company recommend a dividend for the 
past year at the rate of 64 per cent. per annum, carry- 
ing forward 6007. The erection of a low-water pier, which 
was suspended at the commencement of last winter, is 
about to be resumed. 








AMERICAN HARVESTING MACHINERY.—The Johnston 
Harvester Company, Batavia, New York, recently 
shipped 21 carloads of harvesting machinery to Russia 
and France. 





Russian MrcHANnicaL InpustTRY.— A company has 
been formed at St. Petersburg, with a proposed capital 
-of 2,000,000/., under the style and title of the St. Peters- 
burg Shipbuilding, Machinery, and Mechanical Factories 
Company. A site for proposed new works is reported 
to have been selected, and machinery will be purchased 
on an extensive scale. Purchases of material will, it is 
stated, be commenced in June. 





Institution or Navan ArcuiTects.—The Summer 
eetings of the Institution will be held at Newcastle- 
oe tyne and Sunderland, on Tuesday, July 18, and 
the four following days. Papers have already been pro- 
mised by Sir Andrew Noble, K.C.B., on ‘‘ Naval Artil- 
lery ;” Mr. P. Watts, on ‘‘ Elswick Cruisers ;” Mr. H. F. 
Swan, on ‘‘Ice-Breaking Steamers ;” Mr. F. Marshall, 
Jun., on ‘The Boiler Arrangements of Some Recent 
Cruisers.” A paper has also been promised by Mr. 
A. F. Yarrow, anda joint paper by Herr Otto Schlick 
and Mr. John Tweedy; the titles of these will be 
announced in the detailed programme. The Mayor of 
ewcastle-upon-Tyne has invited the Institution to a 
en party at Jesmond Dene on the afternoon of Tues- 
ay, July 18, The chairman and directors of Sir W. G. 
Armstrong, Whitworth, and Co., Limited, have invited 
the members to luncheon on Wednesday, July 19, and 
afterwards to visit the Elswick Works. Sir Andrew and 
Lady Noble will entertain the Institution at an “at 
home” at Jesmond Dene House, on the evening of 
July 19. An excursion by steamer to various works on 
the River Tyne will be arranged on the afternoon of 
erp July 20. Friday, July 21, is reserved for a 
visit to Sunderland and the River Wear. The Institu- 
tion will be invited to visit Cragside, Rothbury, by Lord 
Armstrong, on Saturday, July 22, 








MISCELLANEA. 


THE annual conversazione of the Institution of Elec- 
trical Engineers will this year be held in the Natural 
History Museum on the evening of Thursday, June 15. 


The Board of Trade have recently confirmed an order 
authorising the construction of a light railway in the Isle 
of Sheppey and County of Kent, between Queenborough 
Station and Leysdown. 


A Parliamentary Committee has rejected the scheme 
for utilising the waterfalls of Perthshire for the genera- 
tion of electricity. The project was described in Enet- 
NEERING, vol. lxvi., page 722. 


The annual dinner of Old Students of King’s College, 
London, will be held at the Holborn taurant, on 
Monday, June 26, with Professor William S. Playfair, 
M.D., LL.D., F.R.C.P., in the chair. 


The Uganda Railway has now reached the 300th mile- 
post, more than half the distance to Lake Victoria being 
thus completed. The last 100 miles have been laid in 
74 months, The new route adopted reduces the total 
length of the railway to 550 miles. 


The Prussian State Railways have, during the year 
1898-9, had receipts amounting to 1250 millions of marks 
(about 62,000,000/.), which shows an increase of 71,300,000 
marks as compared with the previous year. Of this in- 
crease 22,600,000 marks came from the passenger trafic, 
and 47,300,000 marks from the goods traftic. 


The traffic receipts for the week ending Ame 30, on 
33 of the princi lines of the United Kingdom 
amounted to 1,793,123/., which was earned on 19,6044 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,680,802/., with 19,1633 
miles open. There was thus an increase of 112,321/. in 
the receipts, and an increase of 440? in the mileage. 


The annual general meeting of the Machinery Users’ 
Association will be held to-day, at 2.30 p.m., at the West- 
minster Palace Hotel ; Sir William Houldsworth, Bart., 
M.P., will occupy the chair. The Association has met 
with much success in its legal appeals during the past 
year. Thus in the case of a number of hosiery factories 
in Nottinghamshire, the assessment was on appeal to the 
Quarter Sessions reduced from 20821. to 9477. 


An amusing story is told in a recent issue of the 
American Machinist concerning Mr. John Brashear, of 
Allegheny City, whose reputation for the production of 
accurate work in glass is international. Mr. Brashear, 
it seems, was — to by a man for ‘‘a perfect straight 
edge of glass 36 in. long.” The applicant was informed 
that Mr. Brashear could not make le a perfect straight 
edge, but could make one with a very small error limit, 
within a fraction of a wave length of light, and that the 
price for this would be about 80007. It then turned out 
that the straight edge was wanted merely to scrape off 
the surplus solution in making blue print paper, and thus, 
so far from a perfect straight edge being necessary, an 
error of gz, in. would probably have been immaterial. 


The United States Naval soneitignees Office has just 
published a report by Lieutenant John M. Ellicott,. of 
the cruiser Baltimore, upon the effect of the gun-fire of 
the United States vessels in the battle of Manila Bay, 
transmitted by Admiral Dewey, who draws attention to 
the value of the information it contains. The total 
number of hits a as received by the Spanish ships 
was 141, of which thirteen were from 8-in. shells, six 
from 6-in. shells, twenty-two others from 5-in. or larger 
projectiles, thirty-one from a og and twenty-nine 
from projectiles of smaller calibres. The following points 
were emphasized by Lieutenant Ellicott—that the sides 
of the iron and steel-built cruisers did not stop projectiles 
sufficiently to explode them ; that the incendiary effect of 
bursting 8-in. shells is oo than would seem propor- 
tionate to that of smaller shells; that at ranges of over 
2500 yards the gun shields of cruisers are not a protec- 
tion, but insure the annihilation of the gun’s crew and 
assist in the disabling of the gun if struck by a large pro- 
jectile ; and that modern warships will generally be put 
out of action by the destruction of their personnel telewe 
they are sunk by gun-fire. 


Ata meeting of the Institution of Junior Engineers, 
held at the Westminster Palace Hotel on Friday, May 5, 
the chairman, Mr. Basil H. Joy, presiding, the paper 
read was on ‘‘Gun Construction,” by Mr. W. H. Owston, 
of the Royal Arsenal, Woolwich. At the commence- 
ment of the paper reference was made to the great 
improvements that had taken place in the construction 
of guns during the last decade. With the introduction 
of cordite and slow-burning powder the muzzle velocity 
had increased almost 1000 ft. per second. England had 
now adopted a length of 40 calibres for heavy guns, and 
45 for the new 6-in. quick-firers ; their respective muzzle 
velocities would be 2600 and 2700 per second. The in- 
crease in length had wrought many important changes 
in construction. The system of reinforcing an inner 
liner with a series of short hoops was now condemned, 
the most modern practice being to use one liner 
which extended from the breech end of the chamber 
to the muzzle; over this was shrunk a second course 
extending to about half the length of the piece; into 
this the breech-screw geared, and over it either wire 
was wound or other long tubes contracted on. If wire 
were employed, a jacket was placed over it ; no contrac- 
tion being, however, put on the wired portion of the gun. 
The wire used in English guns is rectangular in section, 
0.06 in. in thickness and 0.25 in width. Its ultimate 
strength is between 90 and 120 tons per square inch. 
The steel used for gun manufacture varied from 34 to 
44 tons per square inch tension, with an elongation of 
17 per cent. The direction in which changes had been 


made were in decrease of calibre, increase in rate of 
firing, reduction of the number of parts, and the applica- 
tion of the quick-firing system to all classes of guns. A 
length of 45 calibres is, however, almost the limit for use 
on shipboard; although the 9.2-in. English gun has a 
length of 47 calibres for land service. Of the three 
systems of breech-screws, England had just adopted the 

ickers for the new 6-in. and 12-in. guns. Hydraulic 
power would not be used for working the breech of the 
12-in. guns, and in the 6-in. the cartridge-case is got rid 
of as with cordite, there is no chance of hot residue 
remaining; but it is necessary to draw back the breech- 
screw a short distance in a direction parallel with the 
axis of the gun, before it can be swung out of the way. 
The operations through which an ordinary 12-in. wire 
gun would in course of manufacture were reviewed 
as follow: Ingot cast, tested, cut and bored, and forged 
into tube. Tube annealed and tested, rough turned, oil 
hardened and second annealed, and tested. Finished 
bored and turned, liner driven into A tube, wire wound, 
jacket and B tube shrunk on, turned outside, chamber 

red, screw cut, rifled, — and breech fitted. A 
vote of thanks was accorded the author at the conclusion 
of the discussion which ensued, and the proceedings 
terminated with the announcement of the next visit on 
May 13 to the Royal Arsenal, Woolwich, and special 
reference to the annual summer excursion which this 
year is to be to Portsmouth and Southampton. August 12 
to 19. 





A Monster ELEvaAToR.—A contract for the construction 
of what is claimed to be the largest Fae elevator in 
the world has been let by the Great Northern Railway 
Company, of the United States. The elevator is to be 
built at West Superior, Wisconsin, and it will be con- 
structed of steel at a cost of over 400,000/. Its capacity 
is to be 6,500,000 bushels, or 2,500,000 more than the 
largest existing elevator. The elevator will have pro- 
vision for wheat, corn, flax, and oats, and it is to be com- 
pleted by January, 1900. 


PERSONAL.—We are asked to state that the business of 
the Edwards Air Pump Syndicate has been transferred 
to offices at 3, Crown-court, Old Broad-street, E.C., and 
that Mr. F. L. Rowe has been appointed manager of 
the company. Mr. Edwards will still, however, act as 
managing director to the syndicate, and personally super- 
vise the usiness.— We are asked to state that Mr. James 
O’Neill, J.P., has been nominated by a committee of the 
Dundee land lodges of the Boilermakers and Iron Ship- 
builders’ Society, as a candidate for the <a of 
the society, left vacant by the retirement of Mr. Knight. 








Hott Tramways.—At a meeting of the tramways 
committee of the Hull Town Council on Friday, a letter 
was read from Messrs. Turner, Heason, and Mitchell, of 
Manchester, withdrawing a tender, which the committee 
had accepted for the construction of a new electric 
tramway along Holderness-road. The price was 19,933/., 
and the reason given for the withdrawal of the tender 
was that a mistake was made in the estimate. The 
committee having discussed the Lr yy unanimously 
decided to permit the withdrawal of the tender. Mr. 
Larard moved that the Council be recommended to do 
the work ivself. He said the city engineer’s estimate 
was 21,830/., while the next lowest tender was 24,272/. 
The motion was carried without discussion. 
t{iBurmEIstER AND Wa1n.—The Burmeister and Wain 
Engineering and Shipbuilding Company, in Copenhagen, 
has just secured an order from the Russian Government 
for a 3000 tons unarmoured cruiser, at a price exceeding 
300,0007. The new cruiser will be ready in two years, 
and the contracted speed is 23 knots. Another Russian 
order has just been received, viz., one 1000 horse-power 
and three 750 ee steam engines for the central 
electric station of St. Petersburg. The firm has also 
secured the contract for boilers and engines to the central 
electric station at Balvia, Brazil. The steamer, now ap- 
proaching completion, which is being built for the Fast 
Asiatic Company, of Copenhagen, has a tonnage of 7006 
tons, and is the largest steamer ever built in Scandinavia, 
in addition to which it has the distinction of being the 
two hundredth vessel built at the yards of the firm. 
Messrs. Burmeister and Wain are at present employing 
2600 men, and are very full of orders, 


THE INSTITUTION OF ELECTRICAL ENGINEERS.—A cir- 
cular has been issued by the secretary to the Institution 
of Electrical Engineers, drawing the attention of members 
to the visit which it is at that the Institution shall 
pay to Switzerland in September next. The provisional 
mp ey commences with a visit to the Rheinfelden 
forks on Saturday, September 2, after which the part 
will proceed to Ziirich, where they will remain till 
September 6, visiting in the interval the works of 
Messrs. Brown, Boveri, and Co., Messrs. Escher, 
= and Co., and certain power, electric-lighting, 
and tramway stations in the district. On leaving 
Ziirich, Lucerne is to be visited, and its street railways 
inspected, as well as the Rathhausen’ works and the 
Stansstad and Engelberg railways. Afterwards the 
party will proceed vid the Brunig Pass to Interlaken, 
where there will be an opportunity of inspecting the 
Yungfrau and Burgdorf-Than railways, and other works. 
The visit will end on September 9. For the convenience 
of members who do not wish to travel independently, 
arrangements have been made with one of the tourist 
encies for the issue of cheap tickets available for 25 days. 
e party will leave London on September 1. Full parti. 





culars can be obtained on application to the secretary at 
the Institution, 28, Victoria street, 8. W, 
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THE NEW ROYAL YACHT “VICTORIA AND ALBERT.” 


(For Description, see Page 620.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. ©. R. 
Jounson, at the offices of this Journal, Nos, 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. WILEY, 53, East 10th-street, New York, 
and Mr. H. V. Houmes, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 1/. 16s. Od.; for thick (ordinary) 
paper edition, 22. Os. 6d.; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpencc for each additional line. The 
line averages seven words, Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside nee may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guarante: 

Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
= free for twelve months, at the following rates, payable in 
vance :— 





For the United Kingdom ............ @1 9 2 
» all places abroad :— 

Thin paper copies .......... £1 16 0 

Thick oe. derearsnn’ £2 0 6 


All accounts are payable to ‘‘ ENGINEERING,” Limited. 
Oheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 

Foreign and Ovlonial Subscribers receiving incomplete ies 
through newsagents are requested to poten Bor norm o tact to 
the Publisher, together with the agent’s name and address. 

Office for Publication and Advertisements, Nos, 35 
and 36, Bedford-street, Strand, London, W.C. 


We desire to call the attention of our readers to 

the fact that the above is our SOLE Address, and 

that no connection exists between this Journal and 

od other publications bearing somewhat similar 
es. 


TgLEGRAPHIO AppREssS—ENGINEERING, LONDON. 
TELEPHONE NuMBER—36638 Gerrard. 











READING Casrs.— Reading cases for contai twenty-six 
numbers of ENGINEERING may be had of the pu’ er or of any 
newsagent. Price 6s. each. 
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NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Ad' ts. 








NOTICES OF MEETINGS. 


Socrety or Arts.—Tuesday, May 16, at 8 p.m. Applied Art 
Section. ‘‘The Artistic Treatment of Picture Frames,” by Mr. 
I. Hunter Donaldson. Wednesday, May17,at8p.m. ‘The Law 
of Trade Marks,” by Mr. J. Evans-Jackson. 

Tue CHARTERED INSTITUTE OF PATENT AGENTS.—Wednesday, 
May 17, at 7.30 o’clock precisely. Di ion of paper by Mr. 
J. W. Gordon, Associate, on ‘‘King James’ Book of Bounty.” 
Reading and discussion of paper by Mr. J. C. Chapman, Fellow, on 
‘* Some Aspects of Disconformity and the Judicial Functions of 
the Patent Office in regard to same and other Matters.” 

Tue [NsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, May 18, 
at 8 p.m., at the Society of Arts, John-street, Adelphi. ‘‘ Electric 
Locomotives in Practice, and Tractive Resistance in Tunnels, 
with Notes on Electric Locomotive Design,” by Mr. P. V. McMahon, 
Member. (Discussion.) 

RoyaL METEOROLOGICAL Society.—Wednesday, the 17th inst., 
at 4.30 p.m., in the rooms of the Society, 70, Victoria-street, 
Westminster, the following Bn cmap will be read: ‘The Mean 
Temperature of the Surface Water of the Sea round the British 
Isles, and its Relation to that of the Air,” by Mr. H. N. Dickson, 
F.R.S.E., F.R. Met. Soc. ‘‘ Some Ph ted with the 
Vertical Circulation of the Atmosphere,” by Major-General H. 
Schaw, C.B., R.E. 

Norru-East Ooast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
Friday, May 12, at 7.30 p.m., in the Lecture Hall of the Literary and 
Philosophical Society, Westgate-road, Newcastle - upon - Tyne. 
Messrs. E.C. Chaston and F. Caws will reply to the discussion on 
their papers. The discussion on Mr. W. E. Oowens’s paper on 
‘* Shop and General Establishment Charges,” will be resumed and 
closed. Mr. Cowens will reply. 

‘THE SURVEYORS’ INSTITUTION.—Monday, May 15, when a paper 
will be read by Mr. R. M. D. Sanders, Fellow, entitled ‘‘ Land 
Purchase in Ireland.” The chair will be taken at 8 o’clock. 

Tus INSTITUTION OF MINING AND METALLURGY.—Wednesday, 
May 17, in the Lecture Theatre of the Geological Museum, 
Jermyn-street, S.W., at 8 o’clock. To receive and discuss the 
following papers: 1. The Lucknow (N.S.W.) Goldfield,” by Mr. 
A. R. Canning, Assoc. Inst. M.M. 2. ‘‘The Silver-Lead Deposits 
of the Slocan, British Columbia,” by Mr. J. D. Kendall, M. Inst. 
ge 3. ‘* Notes on the Electro-Deposition of Palladium,” by 
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MALINGERING MECHANICS. 


For some considerable time past the monthly 
reports of the various trade unions have contained 
very severe paragraphs concerning the members 
who were out of work during the present pros- 
perous times. It is well known that many em- 
ployers are short-handed, and would gladly obtain 
more men if they could get them ; and yet, in spite 
of this, every union has ‘‘idle” men on its books. 
who have to be supported by the contributions of 
those at work. aturally, the officials feel in- 
dignant at seeing their funds frittered away for such 
a& purpose, more particularly at a time when 
they otherwise could accumulate a large reserve 
against the bad trade which is sure to follow 
the present period of plenty. They, there- 
fore, endeavour to stir up the members, and, 
through them the branch secretaries, to deal 
with those who will not work, but the constant 
iteration of the complaints seems to show that they 
are not very successful in their object. To the 

hilosopher who surveys mankind through his 
ibrary window, the constitution of a trade union 
would seem to afford an absolutely perfect protec- 
tion against those who would make an improper 
use of its funds. The members are all of the 
same social grade, they work side by side at the 
same trade, and what is more to the point, their 
wives know all about each other’s domestic affairs. 
It would seem to be impossible for any man in 
such a society to avoid bearing his fair share of 
its burden. One would imagine that detec- 
tion would immediately overtake him, and that 
either threatened expulsion, or social ostracism, 
would cause him to amend his ways. It is well 
known, however, that such is not the case. There 
are a certain small minority of mechanics who have 
detected the weak spot in unionism, and have dis- 
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26 | covered how to turn it to their personal advantage, 


in spite of all the safeguards by which it is sur- 
rounded. Many years ago the writer knew a man 
He was working at 
Fairbairn’s at 28s. a week, when the order was 
promulgated that no union man was to work for less 
than 30s. As the foreman would not give him the 


necessary increase of wages, he was withdrawn by 





the union and put on donation allowance. Then, 
unknown to the union, he got a job with 
a man who made bicycles in a back yard, 
behind a jeweller’s shop. is place was 
carried on in a free-and-easy fashion; but work 
was generally continued until ten o’clock at night, 
and during most of Sunday. Hence there was 
plenty of money to be earned, and this, added to 
the donation allowance, made life very pleasant. 
It was, however, too good to last. One morning 
the writer met the man dressed in his Sunday 
clothes, and looking very much at his leisure. A 
chance question drew from him the whole tale, 
concluding with the fact that the society had found 
him out and stopped the game. ‘‘Then you will 
be leaving the society now,” was the writer's 
remark, ‘‘Oh, dear, no!” was the reply. ‘‘If 
they don’t know when they have a good man, I 
know when I have a good union.” 

That was 25 years ago, but the race is not dead 
yet, although it is seldom that they can manage 
matters quite so cleverly. Generally they have to 
be content with drawing donation money to supply 
themselves with beer and tobacco, while they leave 
the responsibility of supporting the house to their 
better halves. Against such men trade unions are 
very powerless. Theoretically they can, and 
should, be expelled, but in practice it is difficult 
to enforce the rules. A man with ten shillings 
spending money a week can easily make the 
reputation of being a good-hearted fellow, and 
as he may interview many of his judges individ- 
ually over a pot of beer before the lodge night, 
the proceedings are seldom conducted in a severely 
judicial spirit. When the members recall that 
the society has vast accumulated funds, it seems a 
pitiful thing to expel a man for the sake of a few 
shillings, especially when he declares that he is 
anxious and willing to work, but that he is pre- 
vented by the foremen who are banded against 
him. It seems only fair to give him another 
chance, the more so as he will run out of benefit 
automatically if he does not obtain work in a few 
weeks or months. 

The officials at the central office may, and do, 
fret and fume under this condition of affairs, but it 
is evident that they feel their inability to deal with 
it efficiently, for they even go so far as to name 
notorious offenders in their reports, and specify the 
sums they have drawn from the society. A rcecont 
report of the Amalgamated Society of Engineers 
stated that one man had drawn 40/. 6s. 8d. in seven 
years, and another 991. 0s. 4d. in nine years, equal 
to about 4s. 3d. per week over the whole period, 
quite a respectable old age pension. The latter 
was expelled by his branch, but the former escaped 
with a reprimand, so tender-hearted were his mates. 
It may be safely assumed that he would have had 
a much shorter shrift if he had come before the 
Council. They would have seen in him the repre- 
sentative of a class, and would have welcomed the 
opportunity of making an example which would 
have had a far-reaching effect. Although trade is 
enjoying an amount of prosperity such as has not 
been known since 1873, there are 2000 ‘‘idle” men 
in the society, and among these it is impossible to 
believe that there are not many who might find 
work if they really desired. As John Burns said 
on another occasion, ‘they get up at noon to look 
for work, praying they may not find it.” 

While the society is undoubtedly justified in 
getting rid of those members who are found to 
be incapable of supporting themselves, yet it would 
be uncharitable to assume that these are all vicious. 
Unfortunately, there are many people born into this 
world who ought to have seen the light in another 
planet, where the conditions of life are easier, or, 
at least, in an isle of the Pacific. There, living 
under a bread-fruit tree, and wanting only a mini- 
mum of garments, they might have made admirable 
members: of society. There is no doubt that 
steady continuous toil from Monday morning ‘to 
Saturday noon, and from year’s end to year’s end is 
an absolute impossibility to some natures. With 
the best intentions they fail under the stress, 
and at an unexpected moment they fling aside the 
burden, facing poverty and hunger rather than con- 
tinue the effort. It is not that they are deficient 
in bodily strength ; it is the mental application, 
the monotony of the daily round, which wears them 
out and raises the rebellion in their minds. They 
must have relaxation and change of thought, even 
if it deprive them of half of their material 
comfort. They are like a horse with a galled 
shoulder; the whip is preferable to the pres- 
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sure of the collar. The man who cannot be relied 
upon to stick to his work soon gets into the 
foreman’s black-book, and then his applications 
for ‘idle benefit” become frequent and prolonged. 
He is the first to be discharged when work is slack, 
and the last to be taken on when trade improves. 
He goes from shop to shop, and from town to town, 
constantly seeking to escape from his reputation. 
Such conditions of existence do not lend strength 
to his unstable disposition, and finally he falls out 
of benefit to sponge on his friends and relations, or 
possibly to throw himself on the parish. Civilisation 
bears very hardly on those who are born without 
a capacity for steady work, and it is not necessary 
to add to their misery by opprobrious epithets. 

Fortunately it is only a small proportion of man- 
kind who are afflictedin this way. There are many 
people who pursue idleness simply because they 
prefer it, and they spend infinite pains in avoiding 
work. For them the unions provide very great 
attractions. They are so anxious to obtain recruits 
that they offer a premium on idleness. When all 
who are outside are called blacklegs, and frequent 
attempts are made to oust them from the trade, it 
is evident that no scrutiny can be exercised over 
candidates for admission. The great qualification 
is a profession of faith in the blessings of trade 
unionism, and this falls glibly enough from the lips 
of the man who knows when he has “ got a good 
society.” There was once a time when the labour 
leaders recognised that the necessity of restricting 
membership to really capable workmen, so that when 
they demanded a standard wage they could assert 
that every one they represented was able to give 
an equivalent for it. It is many years since 
that state of affairs prevailed. Now every youth 
who completes his apprenticeship is plied with 
suggestions to join the union, before he has 
time to demonstrate either his handicraft or his 
moral steadfastness. He is taken in hand by the 
lodge secretary, and enrolled in the clique which 
follows the official bidding. His vote can be counted 
upon by the militant party in all crises, and he 
rapidly learns to look upon himself as a mainstay of 
thesociety. No wonder that a certain proportion of 
such men come to think it the duty of their steady- 
going comrades to support them in their recurring 
periods of idleness. 

The councils of the unions speak of these men 
as malingerers. This is scarcely a correct use of 
the word, but it is fairly apt. A malingerer is a 
soldier who feigns illness to escape duty. The 
malingering mechanic is one who avoids work by 
pretending he cannot obtain it, or by making him- 
telf so objectionable that no one will employ him. 
He is a parasite living on the union, and like the 
genus to which he belongs, is very difficult to get 
rid of. Before the efforts of the councils ean be 
really successful, they will have to infuse another 
spirit among the rank and file of the members. 
They will need to teach them that a trade union 
is something more than a press-gang to gather 
in all and sundry, and put arms in their hands to 
fight against capital. Victories are not won by 
numbers alone ; discipline and enthusiasm are more 
important, and until the lodges voluntarily purge 
themselves of those who will not fight, they give 
little evidence of their soldierly enthusiasm. The 
unions are now reaping what they have sown so 
liberally ; they have allowed socialistic ideas to be 
disseminated among their members without rebuke, 
and have treated capital as the common enemy. Now 
that they are capitalists themselves, reckoning their 
funds in hundreds of thousands of pounds, they see 
another side of the subject. Many of them have 
vigorously protested against the losses caused to 
employers by even occasional absence from work. 
‘*A fellow-feeling makes us wondrous kind,” and 
it is possible that the councils of the unions may 
develop a more sympathetic feeling towards em- 
ployers as a result of their experience of malinger- 
ing among their membors. 








THE ANGLO-RUSSIAN AGREEMENT 
IN OHINA. 

We have frequently expressed the opinion that 
an agreement as to policy, not only in China but in 
other parts of the world, between Great Britain 
and Russia, was both desirable and possible, and it 
is satisfactory to find that this is being recognised 
by the politicians who are directly responsible. The 
announcement made by Lord Salisbury at the 
banquet of the Royal Academy and confirmed two 
days later in both Houses of Parliament, although 








given ina very guarded manner, gives good grounds 
for the hope that two great nations, whose real 
interests are seldom or ever directly opposed, but 
are very often complementary, may arrive at such 
an understanding as to policy as to make a collision 
impossible. Lord Salisbury naturally declined to 
enter into a discussion of the details of the agree- 
ment until the document was in his possession, but 
he described it as a railway agreement concerning 
the relative spheres of Britain and Russia in China, 
whereby Britain agrees not to undertake or en- 
courage any railway by English persons or others 
north of the Great Wall, while Russia on her part, 
agrees on precisely similar terms not to promote or 
undertake railways in the Yangtsze Basin. Both 
countries agree to uphold the integrity and inde- 
pendence of China. If this be carried out, and if 
China makes herself sufficiently strong to make 
herself respected, and at the same time shows that 
she is anxious to support all proposals which are 
calculated to advance her best interests, it should 
put an end to the international squabbles which for 
some time past have been too common in China, 
and which were not calculated to raise Western 
civilisation in the estimation of the Chinese. After 
all, it must never be forgotten that the Chinese 
statesmen are philosophers, no doubt often with a 
very narrow view of individual and national life, 
but no doubt influenced very much in their action 
by their experience and knowledge of Western 
nations and what they believe would be the results 
of a sudden application of Western ideas to the 
methods of their national life. 

While the agreement is to be welcomed as a step 
in the right direction, still, as Lord Salisbury 
pointed out, we must not expect too much from it. 
He accepted it as a sign of good feeling between 
the Governments of Russia and England, and as a 
means of preventing the possibility of collision 
between the two Governments in the Far East, and 
he trusted that it will lead to future agreement in 
other matters. But he is too experienced a 
statesman not to recognise that changing conditions 
may raise new problems which will require the 
whole position to be reconsidered. Politicians are 
beginning, in a dim sort of a way, to recognise 
that there is such a thing as political dynamics, 
and that the most powerful forces are often of an 
economic nature and are brought about by the 
engineer and the development of industry. 
The Trans-Siberian Railway, which has been the 
immediate cause of many of the problems in the 
Far East, was itself the outcome of the necessity 
of finding space and work for the rapidly increasing 
population of Russia, and it in its turn will no 
doubt cause many problems when it is connected 
with the main railways of China. If a free trade 
policy prevailed all over, probably the danger 
would not be great, but with high tariffs and 
preferential rates in Manchuria, railway connections 
will be to a large extent rendered ineffective. 
Moreover, as we have more than once pointed out, 
Russia has the knack of obtaining agents for 
carrying out her work, and we will be rather 
curious to know the position of the Peking-Kankau 
Railway, which, while nominally in the hands of a 
Belgian syndicate, is largely backed by French 
capital and Russian political support. That railway 
crosses the Yangtsze Valley, and when connected 
with the Russian railways in the north, will give 
Russia command not only of Peking but also would 
allow her to dominate the Yangtsze Valley. Then 
the French in the south are anxious to connect 
with the main railways in China, and to extend even 
to the borders of Thibet, so that there is still room 
for many difficult problems arising. A strong and 
independent China seems to be the only means of 
preventing that large country from becoming the 
cockpit of contending European Powers. 

Meantime, however, the agreement which has 
been made is a step—it may be a small one—in the 
right direction, and should do much to relieve the 
minds of investors who are looking out for fields 
for the utilisation of their capital. The Russians 
are indeed beginning to recognise that they must 
look at the economic aspects of their policy. They 
donot expect much more financial help from France, 
and they are beginning to consider what they can 
do to attract British capital for the development of 
their industrial enterprises, both in Europe and in 
Asia. They have been made to pay very dearly 
for some of the capital they have got the use of 
from other nationalities, and they begin to recog- 
nise that it is not in their own interests to pursue 
a policy which constantly irritates the British 





people and prevents them from obtaining the use 
of their capital. It is to be hoped that the agree. 
ment which has been made is the beginning of a 
more general understanding which will be based on 
those common-sense economic principles which 
alone can insure that their industrial developments 
can be in the interests of the subjects of both. 





THE NEW ROYAL YACHT. 

THE new yacht for Her Majesty the Queen was 
launched from the Pembroke Dockyard on Tuesday 
afternoon, when Her Royal Highness the Duchess 
of York, with characteristic grace and with quite 
a professional experience—for this is her third 
launch—drove home the two last nails securing the 
copper sheathing before performing the ceremony 
of christening the yacht Victoria and Albert, and 
of releasing her from the permanent ways. The 
whole of the proceedings were admirably arranged 
and were carried through under the direction of 
the superintendent of the dockyard—Captain 
Burgess Watson. It was not only a large but a 
brilliant assemblage, and all officers appeared in 
uniform, the Duke of Connaught, who accom- 
panied the Duchess in the regretable absence, 
through illness, of the Duke of York, being 
dressed in the uniform of an elder brother of 
Trinity House. The decorations, too, were pro- 
fuse, and on the front of the launching cradles at 
the bow there were fixed on the starboard three 
succulent leeks, and on the port side one, emble- 
matic of Wales, and with that distinctive honour 
to the starboard side which marks all things naval. 
The ceremony commenced with the prescribed re- 
ligious service ; the minds and hearts of the vast con- 
course, to use appropriate language, were attuned by 
the ringing ofa bell high in the belfry or roof of the 
shed in which the yacht was built. A well-trained 
male-voice choir and a regimental band greatly 
assisted in making the responses impressive, and 
after the service, and while the keel-blocks were 
being removed, there was appropriate vocal and 
instrumental music, while Her Royal Highness 
discharged her three-fold duty. On the Royal stand 
there were gathered the Right Hon. G. T. Goschen, 
the First Lord of the Admiralty ; with Admiral 
Wilson, the Controller of the Navy, who, by-the- 
way, has won golden opinions since his appoint- 
ment; Admiral Sir E. R. Freemantle; Captain 
Burgess Watson, the superintendent of the dock- 
yard ; Captain W. H. Fawkes, the Naval Secretary 
to the First Lord; Sir William White, K.C.B., 
the Director of Naval Construction; Mr. James 
Williamson, the Director of Dockyards ; and Mr. 
H. Cock, the Chief Constructor at Pembroke, 
&c. The launch was a splendid success. The 
weight of the yacht, including the cradle, was 
2850 tons, and the permanent ways were 2 ft. 
7 in. wide, and of sufficient length to limit 
the weight to 2 tons per square foot of bearing 
surface. The tangent declivity was §} in. to the 
foot, and the declivity of a ship 3 in. to the foot. 
The velocity of the ship was under rather than 
above the normal. 

As to the yacht itself, according to the Navy 
Estimates, the cost will be about 355,0001. She is 
a splendid specimen of naval architecture, with all 
the beauties of form which have ever characterised 
Sir William White’s models, and with many in- 
genious details to insure comfort as well as safety. 
She has a very fine entry and a sweet run aft, a 
clipper bow with a bowsprit about 60 ft. long, and 
a rakish elliptical stern. The gilded carving for- 
ward and aft is very handsome. Right fore and 
aft there are two lines of cable twist. At the stern 
the circular lights are entwined with foliage, while 
the Royal coat-of-arms is in the centre. On the 
upper scroll there is the Star of India in the centre, 
with the motto, ‘‘ Heaven’s light our guide,” and 
on either side a combination of the rose, thistle, 
and shamrock in relief. ae yoo sige = 

ttern is again foliage wit olphins at — 
wae ends. At the ioe, which penetrated — 
through the roof of the shed in which the hn 
was built, the British coat-of-arms on a shie 
forms the figurehead, with a fine piece of — 
forming the trail work. By the kind permission : 
the Board of Admiralty, for which we should like 
here to thank them, we are able to give our — 
an idea of the proportions and form of the aa 7 
by illustrations prepared from several photographs” 

. hs, ther with some others which 
we Rete yen 2 wa. taken for us by Mr. Samuel 
J. Allen, Bush-street, Pembroke Dock, 
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taken specially for ENGINEERING on the morning of 
Tuesday last. The fact that the yacht lay in a shed 
very much handicapped photography, while rain fell 
during the launch ; but our illustrations, which we 
give on pages 618 and 622, are nevertheless prefer- 
able to sketches more or less imaginative. In addi- 
tion to the photographs taken at Pembroke, we also 
reproduce in our upper view on page 618 a photo- 
graph taken from a painting of the yacht. 

The length of the yacht over all is 439 ft., and 
between perpendiculars 380 ft., the beam being 
50 ft. and the moulded depth 37 ft. The draught 
at normal displacement, 4700 tons, will be 18 ft., 
which will leave a freeboard of 19 ft., as compared 
with 11} ft. in the old yacht, so that she should, 
even in a wild sea, be a very dry me 
The new vessel is thus longer by 101 ft. over all, 
and 80 ft. between perpendiculars than the old 
Victoria and Albert, built in 1854-5. This in- 
crease in length is distributed proportionately, the 
stern especially having a longer and smarter 
counter. The width, it will be seen, is 10 ft. more 
—even over the paddleboxes the old yacht was 
only 66 ft.—and thus the new yacht with her 50 ft. 
affords a much more ample promenade. It may 
be noted that the ratio of length between perpen- 
diculars to beam is 7.6 to 1; in the old yacht it 
was 7.5 tol. The old yacht was 9 ft. 6 in. less 
in moulded depth, 27 ft. 9 in., the new yacht 
having an extra deck with greater height in each 
case. And here it may not be without interest to 
give a short Table comparing, as to dimensions, 
the Royal yachts of Britain, Germany, and Russia. 
Some British and Foreign Royal Yachts. 











gee | 
Was frag ry } 

s «2 | 8 | 6 S33 a : 

Name. “s 3331s |as ® 3 

@i)¢es| f/f {2 3 a ie 

ajae™| a |-A.lA a | a 
Victoria and. ft. tt. in. ft. in.| tons | I.H.P. | knots 

Albert* . 1843; 200 (38 0} — | 1034t; 430) 12 
Ditto 1855 300 40 316 3 2470 | 3,000 | 163 

Ditto 1899 380 (50 0 18 0} 4700 11,000 20 
Standart . 1896 370 50 8 20 0 | 5255 | 12.000 21} 

Hohenzollern | 1893 | 382 9,500 | 22 


ie 0} — | 4180 

*Now broken up. t Builders’ measurement. { Nominal. 

It is scarcely necessary to make comment, but it 
may be remarked that the Royal yacht is essen- 
tially a pleasure craft. She can never, like the 
Russian Standart and German Hohenzollern, be 
used for naval purposes. Her guns are more or 
less like the toys carried by all private yachts for 
salutes. Again, as regards speed, it may be appro- 
priate to quote now the words of Mr. Goschen, when 
he first announced the intention of the Admiralty to 
build a new Royal yacht. ‘‘The speed of 20 knots 
does not correspond with the speed of one or two 
yachts of other Sovereigns. But the question has 
been raised and carefully considered. I need not 
say that our designers at the Admiralty are 
perfectly capable of building a yacht that would 
have a 21 or 22 knots speed, or a 23 knots if 
desirable. But those who are not acquainted with 
these matters can scarcely appreciate the enormous 
difference in engine-power and boilers which is 
required for the extra one or two knots. There- 
fore the question arose whether in a vessel of 
this kind it was more desirable to have more 
accommodation or to have one or two knots more 
speed simply that it might be said that we had 
a Royal yacht equal in speed to that of any other 
Sovereign. The matter was really one more for 
those who will have to use the yacht than for 
anybody else; and it has been decided to adopt 
4 design which gives more comfortable accommo- 
dation and in every respect a more superior yacht, 
rather than to give an extra knot in speed, which 
would be seldom used, which would involve a 
gteat space in the ship for extra boiler power 
and extra engine-room, and for extra stokers and 
engine-room complement.” 

The keel of the new yacht was laid on De- 
cember 15, 1897, by Mrs. Watson, wife of the super- 
intendent of the dockyard, and it may at once be 
said that the work of evolving the details of design 
and of construction of ship and machinery has had 
continuous care from the three Admiralty officers 
concerned—Sir William White, Sir John Durston, 
and Mr. James Williamson. The hull is of steel, 
sheathed with teak right up to the bulwarks, and 
covered with copper to above the water line. Here 
it may be said that the constructional work has 

n under the personal charge of Chief Constructor 

Cock ; the foreman of the ship being Mr, W. G. 


Watson. The structure is on the double-bottom 
system, the internal keelplate amidships being 
2 ft. 9 in. deep. The frames, of Z-section, are 
6 in. deep, and are spaced 4 ft. apart. The steel 
shell plates are from 35 lb. to 20 lb. in thickness, 
gradually thinning from keelplate upwards, but 
where the anchors are likely to come into contact 
with the ship at the bow, the plating is not less than 
301b. Although the double bottom is only carried 
to the bilges, a longitudinal watertight bulkhead is 
extended to above the water line and forms the inner 
wall of the fore and aft coal bunkers in the stoke- 
holds and of the reserve water and oil tanks in the 
engine-room. As the machinery occupies nearly 
180 ft. of the central part of the under-water struc- 
ture of the vessel, it will be recognised that this 
double casing is a great element in the safety of the 
ship. The vessel has a considerable rise of floor, 
as shown in the longitudinal view of the ship repro- 
duced on page 622, and bilge keels are fitted for 
almost three-fourths of the length of the ship. These 
are 2 ft. 6 in. deep, and should greatly minimise 
any tendency to movement in a heavy rolling sea. 

The vessel is divided by eight transverse bulk- 
heads carried to the upper deck. They are 
strongly stiffened at 2-ft. centres alternately 
with channels and angles. There is a longi- 
tudinal bulkhead between the two engine-rooms, 
which, like some of the others, is reinforced by 
heavy -section stiffeners. There are other water- 
tight divisions, and the decks in many cases form 
watertight flats, so that the ship is minutely sub- 
divided. The boiler and engine seatings, forming 
part of the structure above the inner bottom, are 
of box section, being of steel plates riveted to- 
gether. The steel shell plates are double riveted 
and butt - jointed, with inside straps quadruple 
riveted. The teak planking is 4 in. thick to 
the turn of the bilge, tapering then to 3 in. 
above the water line, and then is of 2} in. in thick- 
ness to the bulwarks. As we have said, this has 
been coppered over to above the water line. The 
covering of the whole of the hull with teak, instead 
of only to above the water line, as in our warships, 
not only improves the appearance, but will in a 
measure prevent extremes of temperature being 
felt within the ship. And here also it may 
be said that all boiler and engine-room casings 
have been lined outside with 1}-in. teak, screwed 
and bolted to “j-channel bars, the space between 
the planking and the casing having two layers of 
silicate cotton, with an air space between. A 
similar system has been adopted in the ceiling, 
floors, and walls of the Royal apartments to deaden 
noise, as well as to secure as far as possible an 
equable temperature. 

There are five decks carried on bulb beams and 
laid with ‘‘Douglas” pine, which, like all the 
wood, isnon-flammable. There are the upper, state, 
lower, orlop, and platform decks, with a fore- 
castle, and a large bridge deck. There is only a 
chart-house in the centre of the latter, with no 
thwartship bridge, except the roof of thechart-house. 
A bridge is not necessary, as the forecastle is with- 
out obstruction, the anchors being housed on either 
side in recessed seats, while the cable gear, &c., is 
below. The bridge deck, therefore, forms a fine 
promenade, and is reached by two flights of steps, 
with brass fittings. Indeed, all the fittings on 
the principal parts of the ship are of brass. On 
the after half of the length of this deck is a Royal 
pavilion 180 ft. long, the roof of which also forms a 

romenade. Init are a state dining-saloon 65 ft. 
ong at the after end, a smoking-room, and recep- 
tion-room. This latter occupies a central position 
in the length of the pavilion, and is directly opposite 
the entrance at the companion ladders on either 
side of the ship; and in addition to the broad 
flight of stairs to the Royal apartments below, there 
is, for the special use of Her Majesty the Queen, 
an electric hoist, 4 ft. by 6 ft. internal dimensions, 
to the state deck below. But opening to this deck 
also are side entrances from the companion ladder 
or pier, so that when conditions are convenient 
Her Majesty may enter direct on to the state 
deck. This state deck has a height of 10 ft. ; the 
pavilion of 10 ft. 6 in. It may be stated here 
that the main stairway is for royalty only, another 
being provided further aft for lords and ladies in 
waiting, &c. 

The after part of this state deck, to the extent 
almost of one-half of the length of the ship, is 
occupied with the Royal apartments, with a central 

e for the most part 14 ft. wide. It will be 





recognised that the engine-room coamings had to be 


specially dealt with, and Sir William White has been 
very successful in this respect. The cylinders do 
not penetrate the state deck, and under it they are 
covered in with a casing about 6 ft. high, lined on all 
sides and on top with silicate of cotton and teak, as 
already described. For ventilation there are two 
side shafts over the after of the four cylinders in 
each engine-room. These shafts, oblong in plan, 
penetrate through the state deck and the pavilion 
roof, and will be neatly finished on top. A little 
further aft is a square central shaft, also from the 
engine-room. There will thus be separate upcast 
and downcast ventilators. These shafts will be seen 
by reference to the illustrations. A notable feature 
is that they are not in any way connected with the 
state deck, the idea being that there will be no 
chance of their transmitting vibration from the 
engine-room to this deck where the Royal apart- 
ments ‘are situated. The boiler-rooms are also 
entirely closed in but for the downcast around the 
base of ‘the funnels to the fans, so that the yacht 
will not be disfigured by the vast array of cowls 
which forms such a prominent feature of other 
yachts, notably the Standart and Hohenzollern. 
Even the upper deck presents along either side an 
uninterrupted view from under the bridge. 

But to return to the Royal apartments. We have 
on either side of the broad central passage already 
referred to a series of rooms extending from the 
centre of the ship to the stern, and occupying 
three of the watertight compartments. In the 
forward of the three—immediately abaft the mid- 
ships line—are the Queen’s apartments. On the 
one side the bed-room occupies the central position, 
and is over 20 ft. square, while forward is a ward- 
robe-room, abaft a dressing-room, with bath-room 
and dressers’ cabin still further aft. This is exactly 
the order in the old yacht. Indeed, in planning the 
new ship the old vessel was, by Her Majesty's 
commands, taken as a model, to be departed from 
only where the conditions were irreconcilable. And, 
further, we understand that it is the Queen’s inten- 
tions to transfer to her rooms in the new yacht the 
furniture from her own apartments in the old Vic- 
toria and Albert. The decorations have not yet 
been completely settled ; they are being prepared by 
Messrs. Waring, but it may be said that they will 
be handsome in their simplicity, and we will hope 
that Americans, who have such a veneration for Her 
Majesty, will take opportunity of demonstrating it 
by following the example here set when they come 
to decorate their yachts. On the opposite side of 
the passage there is a large private drawing-room 
and a dining-saloon, each nearly 30 ft. long. 
Abaft of Her Majesty’s room there are on either 
side of the passage two princesses’ bed-rooms, with 
dressing-rooms, and communication with bath- 
rooms. These apartments we have described can 
be shut off from all others in the ship, and it is into 
the large corridor communicating with them that 
communication is arranged by the electric hoist and 
stairway from the deck above, and by separate 
entrances from the companion way on either side 
of this state deck. 

The two watertight compartments further aft are 
arranged the first with cabins, &c., for princes and 
princesses, and the after for equerries and lords 
and ladies in waiting, with a private sitting-room 
for the ladies of the Court. The space at the ex- 
treme after end forms a dining-room for lords and 
ladies in waiting. All these apartments, as shown 
in several of the illustrations, are lighted by square 
= windows, and an ingenious arrangement has 

een adopted for securing them. The ordinary lead 
balance weights have been dispensed with, and in- 
stead each window is sasigieiid ty a flat brass pulley 
line coiled over a roller which is actuated by a spring 
so finely balanced that when the sash is pressed 
or pulled down it remains down ; but when it is 
raised the spring is sufficiently strong to keep the 
window suspended. The system is similar to that 
adopted in the surveyors’ measure line, or in small 
wire yard measures, &c. The spring can very 
easily be renewed. In all the portholes Utley’s 
ventilators are adopted, whereby air is always 
admitted even in a seaway without water finding 
passage into the cabins. On the lower deck aft there 
are the apartments for the upper servants, &c. 
Below the lower deck there are luggage-rooms and 
stores, the refrigerator-room, and a ‘hot cup- 
board,” where the dishes for table, transferred 
from the kitchen forward, are kept warm and 
sent up to the upper deck by an electric hoist 
in direct communication with the serving-room 





abaft the state dining-room on the upper deck. In 
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LAUNCHING CRADLE, LOOKING FORWARD. 


describing the forward part of the ship it may 
be convenient to take the decks in turn. Thus, 
on the upper deck we have —under the fore- 
castle—larders, beef-room, electric storage, accu- 
mulator rooms, &c. Under the bridge is the chro- 
nometer-room, with the captain’s day cabin on 
the starboard side, and the sick bay on the port 
side of the ship. The two boiler casings come close 
together, and from this point aft the only erection 
is the pavilion. 

On the state deck there is right forward the 
seamen’s quarters, with swinging tables and ham- 
mock racks and suspenders, all the fittings being in 
brass and in walnut and teak woods. The officers’ 
ward-room is in vertical line with the bridge. It 
occupies three-fourths of the width of the deck, 
and has a cupola over it. The pantries, &., are 
in the wing separated by the passage. Continuing 
aft from the ward-room, there are ranged on either 
side—the boiler casings being in the centre—the 
officers’ cabins, with two rooms for the captain and 
one for his secretary, and another for his ‘‘boy” aft 
on the starboard side. A cabin for a Royal courier 
on one side, and for the Munsha on the other, 
brings us again to the Royal apartments. 

On the lower deck the men have again the 
space at the forward end, and going aft, we have 
under the ward-room the Royal kitchen, with a 
large range in the centre, and against the four 
walls roast rack, hot closets for plates, steaming 
chests, marble pastry slabs, a long dressing and 
working board, &c. This kitchen is in direct com- 
munication with the hoist aft in connection with the 
Royal dining-rooms. On either side of the boiler 
casings, again in the wings of the ship, are the 
cabins of the warrant officers and engine - room 
artificers, with three double cabins for the lower 
servants, four for the Indian servants, with the 
upper servants aft below the State apartments. 
There is here also lavatory, bath-room, and other 
accommodation. On this deck dining and sitting- 
rooms are provided aft for the servants, and here 
also are the Royal pantries and scullery close by 
the hoist to the serving room. 

The steering gear is under the water line aft. 
It is of the now well-known type where the 
crosshead on the rudder head is connected by 
rods to nuts mounted on a right and left-hand 
threaded screw. The revolving of the screw caus- 
ing the nuts to travel, works the rudder head 
through the connecting-rods ; but in this case, in- 
stead of the screw being driven direct by a steam 
engine, it is operated through shafting extending 
from the steering engines which are placed in the 








main engine-rooms. This measure has been adopted 
to dispense with the racket set up too often by 
the operating of steering engines in their eccentric 
working by fits and starts. It also obviates the 
necessity of laying steam pipes through the Royal 
apartments. 

The ship is, of course, lighted by electricity, 
three dynamos being provided to work at 80 volts 

ressure, and in the Royal apartments electric 
aera will also be utilised. Several electric 
motors will be installed for ventilation, but, as a 
rule, the system is such that there will be the 
minimum of artificial ventilation. The boat hoist 
will be operated by a motor, as will also the after 
capstan. Special sanitary arrangements have been 
provided. 

The yacht will carry three masts, about 160 ft. 
high, with fore-and-aft rigging, and with two funnels, 
she will certainly present a smart appearance. 
While her full speed will be 20 knots, her cruising 
speed will be 17 knots, and she will carry coal 
supply sufficient to steam 2000 miles at 14 knots. 
This distance, as is pointed out in the official descrip- 
tion of the ship prepared for the daily newspapers, 
is equal to that between Portsmouth and Malta. 
The bunkers are not only arranged on either side 
of the boiler compartments, but at the forward 
end there is a thwartship bunker and another 
between the boilers and the machinery, which 
accounts for part of the space of nearly 180 ft. of 
the length of the ship taken up by the machinery. 

The machinery has been constructed by Messrs. 
Humphrys, Tennant, and Co. The general designs 
were prepared by Sir John Durston, the engineer- 
in-chief of the Navy, while all the details have 
been worked out personally by Mr. Robert H. 
Humphrys, the chief of the famous London firm. 
The work of construction has been under the super- 
vision of Mr. J. Oram, Chief Inspector of 
Machinery. The engines are of the triple-expansion 
type—and are ready for removal to Peatadie to 
be fitted on board, while six of the eighteen Belle- 
ville boilers are already on board, so that the 
vessel may be ready for her trials about the end 
of the year and for service a year hence. 

There are four cylinders and four cranks in each 
engine, the parts being carefully balanced with the 
view to overcome vibration; but our article has 
already exceeded convenient limits, and we must 
defer a description of the machinery. Meantime 
it may be said that each high-pressure cylinder is 
26} in., the intermediate 44} in., and the two low- 
ge cylinders 53 in. in diameter, the stroke 

ing 39 in. It is expected that the full power— 
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11,000 indicated horse-power—will be realised with 
140 revolutions. The boilers are of the Belleville 
type, with economisers. There are cight elements 
in each generator, and the boilers are to work ata 
pressure of 300 lb., which will be reduced to 2501b. 
at the engines. The boilers are equally divided 
between two boiler-rooms, being placed three 
abreast in each row, and they will be fired in line 
with the ship. 





NOTES. 
A Laree Cana Lirt in Canapa. 

Amonest the important works recently under- 
taken by the Departmert of Railways and Canals 
in Canada, are a couple of hydraulic lifts on the 
Trent Canal at Peterborough, Ontario. The 
dimensions of these lifts are much greater than 
those previously constructed at La Louviere, Les 
Fontinettes, or Anderton. The vertical traverse 
of the new lifts is to be 65 ft., and the tanks will 
measure 139 ft. long by 33 ft. wide, and be 8 ft. 
deep over the sills. The two tanks act as mutual 
counter balances, the hydraulic presses under each 
being in communication. When one lift is at the 
top of its stroke the other is at the bottom. Under 
these conditions the arrangement is such that on 
both tanks being opened to their respective 
branches of the canal, the water in the upper tank 
is deeper than that in the lower. Hence, if the 
gates are closed and the valves on the pipe communi- 
cating with the two hydraulic cylinders opened, the 
upper tank containing the greater depth of water 
will descend, raising its fellow in the process. At 
the end of the stroke the tanks are locked in posi- 
tion, and when the gates or sluices are opened 
water will flow from the lower tank into the 
lower branch of the canal, and from the upper 
branch of the canal into the upper tank, thus 
establishing a fresh surcharge, enabling another 
stroke to be made when necessary. Each tank 
with its contents weighs about 1800 tons, and 
is carried on a hollow cast-iron ram 7% ft. in 
diameter. The hydraulic cylinders are built up of 
rings of steel castings 3} in. thick, bolted together 
by external flanges. To supply unavoidable 
leakages from the presses, an accumulator is pro- 
vided, which is supplied by pumps driven by 
turbines operated by water taken from the upper 
reaches of the canal. This accumulator also 
supplies the hydraulic plant with which the gates 
closing the tank and the branches of the canal are 
worked, as well as a number of hydraulic capstans 
by which the craft ing the lift are handled. 
The joints between the ends of the tank and of the 
canal branches, above or below, is made by means of 
a collapsible air tube, which, when charged with 
air at 30 lb. pressure, makes a watertight joint 
between the opposing faces. The whole plant 1s 





intended to be operated by three men, two of whom 
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attend to the gates on the up and down stream 
sides respectively, while the third has charge of the 
lift proper. The engineer to the work is Mr. 
R. B. Rogers, M. Can. Soc. C.E., whilst the 
Dominion Bridge Company, Limited, of Montreal, 
are the contractors. 


Exectric Rarbway FRoM Miran To Monza. 


It is interesting that the first Italian railway, 
the Milan-Monza line, eight miles long, opened in 
1840, is also the first Italian line that has been 
converted into an electric railroad, and that accu- 
mulator traction has been adopted. The primary 

wer comes from the turbines of the Italian 

dison Co., on the Adda, near Paderno. The 
triphase currents of 3600 volts are taken toa 
converter, whose two parts, a triphase motor and 
a continuous current generator, are joined by an 
elastic coupling. The cars, which are on the 
American pattern, have been built by Grondona and 
Co., of Milan, the accumulators were supplied by 
Heusemberger, of Monza, and the motors and elec- 
tric apparatus by the Elektricitdts-Aktien-Gesell- 
schaft, late Schuckert and Co., of Niiremberg. The 
cars have a length of 59 ft. and a width of 94 ft., and 
are divided into first and second-class compartments, 
for smokers and non-smokers, with 64 seats and 
standing room. The compartments are illuminated 
by 10-candle lamps, and each of the platform divi- 
sions by one — of 16 candles. The car further 
carries five signal lamps of 25 candles, and is pro- 
vided with hand brake, Westinghouse brake, com- 
pressed air cylinders for the whistles, and two con- 
trollers. The motors are held by two pairs of elastic 
spiral springs, one of which is under compression 
and the other under tension. Each motor drives 
one of the outer axles; the cylindrical toothed 
gearing has a reduction of 61 to 20. There are two 
batteries on each car suspended below the floor, 
so that no gases can penetrate into the interior. 
The large battery of 130 cells feeds the electric 
motors and the pump motor for the brake; the 
small battery supplies the lamp current. One 
charge suffices for three double journeys; the 
charging, during which the cells remain on board, 
takes a little more than an hour. The cars weigh 
58 tons each, the batteries alone 17 tons. The 
track is fairly level, but there is a rise of 7 in 
1000 from Milan to Monza. With two intermediate 
stoppages, the journey is accomplished in 20 
minutes. That would correspond to an average 
speed of about 28 miles; the speed can be raised 
to 37 miles. The line was opened in February, 
when two cars were put into service, both to- 
gether making 11 double journeys daily. It is in- 
tended to add six cars, and to introduce the same 
kind of accumulator service cars on the line Milan- 
Pavia, which has a length of 22 miles. As Monza 
is on the road from Milan to the Lake of Como, 
we suppose that the ordinary engine service has 
not altogether been abandoned on that line. The 
introduction of electric traction has the support of 
the Italian Government. 


THe Carneciz STEEL Trust. 

The giant American steel trust, to which refe- 
rence has been made in these columns as impend- 
_Ing, appears to have become an established fact. 
The stories about its composition are hopelessly 
contradictory, but they are concerned only with 
details ; the broad fact of the consolidation centres 
round the actual registration under the plastic laws 
of New Jersey of a company entitled the Car- 
negie Steel Company, with a nominal capital 
of 2000 dols., to be increased almost imme- 
diately, if rumour is anywhere near the mark, 
to 600,000,000 dols., say 120,000,000/. sterling. 
We are disposed to regard this figure with some 
Suspicion, pending the inevitable invitation to 
the public to subscribe for its stock. The copper 
combine was to have been originally of larger 
capitalisation even than this stupendous figure, but, 
as we know, it turns out to be quite a modest 
affair, with only the equivalent of 15,000,001. to 
play with. The first reflection that will occur 
to every man contemplating the 120,000,000. 
named is that either the sum is outrageously 
high, or else that the businesses to be acquired 
are’ many and important. There appears to 
be little doubt that Mr. Carnegie has disposed, 
at a very fancy price, of his interests in the com- 
pany associated with his name. As to the other 
members there is much doubt, and it is nob pro- 
bable that the organisers will allow too much to 
known until they have arranged for their 





own immediate entourage to make a nice little 
profit by the way. The least unreliable of the 
messages sent over relative to the trust seems 
to indicate that it will run much on the lines 
pointed out by us in March, with this difference— 
that the Federal Steel Company will not join the 
party. The American Steel and Mine Company, 
the American Tinplate Company, and the National 
Steel Company will be in, and we are assured that 
the Mesaba iron interests will also be included. 
The Federal Steel Company is at present the 
largest incorporation of its kind in the United 
States, and one of its leading spirits is Mr. 
Rockefeller, who appears to be qualifying rapidly 
to become the incarnation of the trust idea. 
That same gentleman controls the Mesaba_ pro- 
perty, and we should be inclined to say that, if 
the one concern is to participate, the other will as 
well. The President of the Federal Company has 
been made by one interviewer to say that the in- 
corporation of the Carnegie Steel Trust ‘‘ means 
the combination of the entire iron and steel trade of 
the United States.” He probably said nothing of the 
sort—certainly, the observation is not true. Though 
such a combination would unquestionably give the 
amalgamated company a predominant power, that is 
a different thing from the absolute control implied. 
There are already in existence half-a-dozen, or more, 
other trusts with capitals ranging up to 60,000,000 
dols., which would have to be absorbed before 
there could be said to be literal truth in the re- 
mark, and we have heard no rumour of an attempt 
to buy them out. Instead, we hear of a combina- 
tion of the Cambria and other leading Pennsylvania 
concerns whose aim will be ‘‘to defy any rival 
trust.” This does not promise universal har- 
mony in the steel and iron trade of the 
States. At the same time, the reorganised 
and enlarged Carnegie Company will be able, if it 
proceeds along proper lines, and does not develop 
too keen a hunger for dividends, to have a good 
deal of its own way both at home and in those 
foreign markets in which all the individual firms 
have gained a strong footing for themselves. 
Economies of expenditure will be possible, along 
with a partial regulation of prices. But we stick 
over the capitalisation. To pay 5 per cent. to its 
stockholders on the capital named will require 
6,000,000/., in addition to which it will be neces- 
sary to provide for depreciation, and create a 
reserve, say 8,000,000/. in all. We do not believe 
the company has potentialities of profit at all 
approximating to this sum. 








MR. FRANK LIVESEY. 

Ir is with — regret that we have to record the 
death of Mr. Frank Livesey, the chief engineer of the 
Metropolitan Gas Company, who died on the 3rd inst. 
at Reigate. The late Mr. Livesey was one of two 
brothers, whose names stand foremost in the contem- 
porary annals of the gas industry, and they, moreover, 
were the sons of one whose name was well known in 
the same field. Mr. Thomas Livesey, the father, was 
for many years a prominent figure in the gas-producing 
industry, and has been succeeded by his son, Mr. 
George Livesey, who now occupies the post of chair- 
man of the company, and who has done such good 
work for working-men by the way he has taken up 
their cause and forwarded their interests, even in their 
own dispute. 

Mr. Frank Livesey was born in 1844, and was there- 
fore only fifty-five years old at his death. He was 
educated at Dulwich College, and afterwards passed 
into King’s College Engineering School. The first 
years of his professional career were spent on railway 
work, he having been articled to a railway engineer ; 
but he left that branch of engineering to assist his 
brother, Mr. George Livesey, who was then construct- 
ing the Tynemouth Gas Works. He subsequently 
become engineer and manager to the company, and 
held the position until 1872, in which year he returned 
to London, and became assistant to his brother ; 
and in 1882 he took the place of Mr. George Livesey, 
becoming chief engineer to the South Metropolitan 
Company. The deceased gentleman was so fully 
occupied with the responsible and onerous duties of 
engineer to the gas company, that he had time for 
little professional work outside, and his chief monu- 
ment is to be found in the admirable structure and 
machinery of which he had charge. He, however, de- 
signed and constructed a jetty in the Thames for the 
King and Queen Granary, but to deal with a plant 
which carbonises close on a million tons of coal a year 
and gives employment to 4000 employés, requires 
all the energies of even an exceptionally strong 
and gifted organiser. Among the important works 
on which he was engaged are mentioned the large 





gas factory at East Greenwich. The general ar- 
rangement of these works was settled by the 
two brothers, but Mr. George Livesey states that 
all details and the carrying out of the work 
were due to the deceased engineer alone. It was his 
idea to employ the winter stokers for constructing the 
shallow tank for the twelve million cubic feet gas- 
holder, the work being done without a contractor. 
The great crisis of his, as of his brother’s life, was un- 
doubtedly the big strike of labourers, which will 
be within the recollection of most of us. The good 
and courageous work done by the two brothers in 
fighting the organisation which strove to prevent them 
benefiting their workmen is still bearing good fruit, 
and the battle may prove of more importance to our 
race than many which are blazoned in the pages of 
history. 








BALANCING OF ENGINES. 
To THE Eprtor oF ENGINEERING. 

Str,—In your issue of April 12 and_28 you gave the 
very interesting paper which Professor Dalby fore 
~ Institution of Naval Architects about ‘‘ Balancing of 

ngines. 

As a principal part of his explanation, Professor Dalby 
treats the problem of replacing the action of the mass of 
the connecting-rod by the action-of a revolving and of a 
reciprocating mass. The author recommends finding 


from the formula aR I x M (applying his nota- 


tions) the mass considered to be at the crankpin; the 
remainder of the mass of the connecting-rod has to be put 
at the crosshead. 

7 result a hn —_ y be not 
in the ition of the crank (Fig. 30, page 559) 
M w2 6 é is the resultant of the aeceleeeling forces acting 
upon the rod. This value is also the resultant of the two 
forces (to find out of the triangle A P B and P AO 


PC B 
M w? ee 2 “ 
w AO 5p and Mw POEP 
The resultant of the accelerating forces of the rod in 
consequence can be produced in quantity and direc- 


tion by a mass M PC on the crosshead and a mass 


PB 
M re on the crankpin, or, which is the same, by divid- 


uite correct. For, 


ing. the mass of the connecting-rod in the inverse ratio in 
which the mass centre divides the s between the 
centre of the crankpin and the centre of the crosshead pin. 
This result is correct both for the disturbing forces in the 
line of the stroke, and for the forces perpendicular to the 
line of the stroke. 

The point of application of the resultant is of no im- 
portance for the problem of balancing. That one is only 
to be considered, if the influence of the forces of inertia on 
the turning moment of the crankshaft has to be investi- 


gated. 
But nothing is said about the turning moment in Pro- 
fessor Dalby’s paper. 
Yours respectfully, 
L. Gumpert, Ass.I.N.A. 
Ebling, May 3, 1899. 





THE METRIC SYSTEM. 
To THe Eprror or ENGINEERING. 

Srr,—It appears that the issues in the discussion on 
the metric system are getting a little mixed, and want 
to be clearly defined before they can be argued upon. 

Is it the duodecimal system of subdivision that is 
upheld, orthe English (want of) system? I can under- 
stand that there are certain advantages in a duodecimal 
system, but can trace no connection between them and 
our use of 4—12—20 in money, 16—28—4—20 in weights, 
12—3—220—8 in length, together with other remains of 
barbarism too numerous to cite. 

I roundly accuse the advocates of such a system of 
being still barbarians, for it precludes the use of logarithms, 
slide-rules, or arithmometers, such as intelligent people 
desire to use for calculations of any extent. As to 
daily use, after living for a time in countries where 
the decimal system prevails, I declare that the sight of 
an English invoice makes me feel sick. Which is the 
easier to write or calculate: 11 tons, 5 cwts., 3 qr., 15 lb. 
at 4/, 13s. 7?d., or 11.294 tons at 4.682/., to say nothing 
of the fact that the former admits of no labour-saving 
device ? 

_As to the intrinsic merit of any particular unit, the 
discussion seems to me absurd. The average length of 
a cow’s tail, or a man’s arm, or an er fraction of 
some dimension of the earth are equalled good or bad ; 
and the only point that is claimed for the metre is that 
it is already associated with a decimal system. What 
we really do want is an arithmetic on a duodecimal base, 
but that we are not likely to get till we grow six fingers. 

EXxperTo CREDE. 





To THe Eprror or ENGINEERING. 
_S1r,—The replies to my letter advocating the supe- 
riority of our systems of weights, measures, and money 
over the metric one, beg the question excepting that of 
“KE. C. A. H.” The latter gives a calculation on both 
lans, the result in ‘one case being the definite one of 
497 foot-pounds, and in the other 6.93 kilogrammetres. 
This illustration bears out two of my contentions on the 
face. 1497 foot-pounds is a definite result ; it can be 
shown by actual experiment, and supposing a price per 
foot-pound in pounds, shillings, and pence were given, 
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the cost of doing such work could be correctly estimated 
for a large quantity without hesitation. 

The other reply assumes that 6.93 is the same as 6.931, 
which is a simple way of getting out of a difficulty ; but, 
when multiplied, the error might become appreciable, 
and probably would, in business. Assuming 6.93 to 
as correct as the decimal system can make it, who could 
show 6.93 kilogrammetres exactly by experiment. By 
another decimal short cut, it would in most cases be 
called 7, and this result could not be safely used as a 
factor. The weak point of the decimal system is its lack 
of finality, and if matters are gone into closely the work 
involved in using several places of decimals is cumber- 
some. 

It is not necessary to give a lesson in practical arith- 
metic here. As far as weights and measures are con- 
cerned, we have different systems to suit different trades, 
for which they are well adap I do not maintain that 
our system could not be improved upon, or that the metric 
system cannot be used with advantage in some cases. 
I merely wish to oppose the compulsory adoption of the 
latter. The metric system is legalised in Great Britain, 
but isnot in general use for the reasons I have indicated 
above; in fact, a strictly decimal system cannot be carri 
out. The foreign countries where it was first introduced 
required not so much a better system, as a new system, 
which could be enforced in districts, which formerly had 
nothing in common in the way of money or weights and 
measures, 


May 6, 1899. 


Yours truly, 
TWELVE TO THE Dozen, 


To THe Eprror or ENGINEERING. ’ 

Si1r,—Numerous letters which have lately appeared in 
the Times, ENGINEERING, and other leading journals, 
would lead one to suppose that the adoption of the 
metric system is a opeee as a possibility of the early 
future, at all events by many writers of the said letters ; 
and this at a time when we are under the government of 
a Ministry which recently repealed the Compulsory 
Vaccination Act against the strongly expressed protests 
of the best scientific and medical opinions. 

The metric system will be adopted by us (if at all) 
either by compulsion per Act of Parliament, or by the 
education of the voters up to the point of their asking 
for it. 

At present the mass of English, Scotch, and Irish 
voters know as much concerning the metric system as 
they do about the man in the moon—and nine voters out 
of ten would resent the mint pagel introduction of 
these French Tables fully as much as an invasion by the 
descendents of old Bony. The artisan thinks in feet and 
inches ; the farm labourer thinks in yards and miles, rods 
and acres, hundredweights and tons ; we all think (and a 
lot too) of pints, and quarts, and gallons; we think of the 
weight of materials in pounds per cubic foot. Our ma 
are scaled to feet, and the areas shown in acres. We do 
not think in metres and centimetres and kilometres, nor in 
litres, nor in grammes and kilogrammes, nor in centiares 
and hectares. I myself have tried for years to think in 
metres and centimetres, about the simplest thing of all, and 
have utterly failed. Feet and inches are engraved upon 
my soul, and I cannot get rid of them. You may alter 
the graduations of weighing machines, and put French 
names upon them. You may (at great cost) alter the 
Ordnance maps, scaling them to metres, and marking the 
fields in hectares, but you cannot alter the mental habits 
of the existing generation. Moreover, the English people 
are naturally very conservative as regards their customs 
and modes of life—and a blessing that it is so; conse- 
quently any attempt to thrust the metric system down 
our unwilling throats, by Act of Parliament, would be 
most unpopular ; in fact, it could not be done. It is out- 
side practical politics. Nevertheless, the introduction of 
the metric system should Le encouraged by Government 
with a view to its advantages ming known and appre- 
ciated, by which time the country will be ripe for the 
change, and will, ey agitate in favour of it, pos- 
sibly by the middle of the next century, when all the 
clever me now written on the subject will be for- 

tten. 

I submit that in order to educate a ple in the 
manner desired, the first thing to do, and to do well, 
should be the demonstration to conviction of the advan- 
tages obtained by a decimal notation. This can be done 
more easily by means of the coinage than in any other 
manner, but nothing compulsory should, I think, be 
attempted. Itcan be done gradually, and our existing 
coins lend themselves with few alterations to such an 
attempt. Thus the florin should be stamped one-tenth of 
a pound sterling in a circle round a reduced coat-of-arms 
on the reverse. 

The shilling should be similarly stamped five-tenths of 
a florin. The sixpence could be gradually replaced by a 
slightly smaller coin (value about 5d.) and stamped two- 
tenths of a florin. The threepenny-pieces should be 
replaced by a silver cent, wets % partes A of a florin, 

ennies stamped four-tenths of a cent. Halfpence 
stamped two-tenths of a cent. Farthings stamped one- 
tenth of a cent, and called ‘‘mils” instead of ‘‘far- 
things.” 

wwe and crowns should be withdrawn from cir- 
culation. The former is only useful as an instrument of 
fraud, whereby cabmen, railway clerks, &c., are tempted 
to prey upon the unwary, and the crown is practically 
unused. 

In this manner, at a small expense, which, moreover, 
could be spread over a period of several years, we should 
gradually bring our coinage intoa condition applicable for 
a decimal notation ; and it would be the best coinage in 
the world, because it would rest upon the pound sterling. 
as its unit, which unit is practically that by which the 
world’s trade is carried on. 





The advantages of the system from a tentative or ex- 
perimental point of view are, that accounts may be kept 
either in £ s. d. or in £, florins, cents, and mils., a simple 
ruling being made that the two new coins (the cent and 
two-cent pieces) shall be legal tender, not only for their 


be | markings, but also for 5d. and 23d. in the £ s. d. notation, 


up to a limit in each transaction of two double-cent 

jeces or of four single-cent pieces. Thus a simple sum 
in addition would be expressed in the two notations as 
follows, and the transaction could be made by the same 





coins : 
£3. d. £ Fl. Cts. Mils, 
206 1572 = %@7 8 1 
a ae es Bs he 
3411032 = 3t0 9 3 


The merits of the decimal system would thus become 
known to all, and the subsequent introduction of the 
metric system by the wish of the people would be im- 
mensely assisted, 


May 8, 1899. 


Yours faithfully, 
J. T. BuckniL. 








‘‘TLLICIT COMMISSIONS.” 
To THE EpiToR oF ENGINEERING. 

Srr,—Your leading article last week cannot have failed 
to draw attention to the abominable practice of double 
commission, bribes, &c., and the more the subject is ven- 
tilated the better for those interested in honest trading. 

It is said by some that commission or bribe must bear 
some tangible proportion to the transaction to make it 
reprehensible, but it need only bear a proportion to the 
recipient’s income in order that it may influence his 
actions, 

Within a week lately I was asked twice what con- 
sideration I wanted before the bills were rendered to my 
clients. 

Now it appears to me that if we could persuade some 
of the Chambers of Commerce to get a list of engineering 
firms who give bribes, and also a list of agents, consulting 
engineers, and architects who take them, we might do 
something towards eliminating this corrupt practice. 

Yours truly, 
VERITAS. 








NAVAL ENGINEER OFFICERS. 
To THE EpiToR OF ENGINEERING. 

Srr,—As the father of a young man who is preparing 
for the examination for probationary engineer in the 
Navy, I beg to thank you for the article on ‘ Naval 
Engineer Officers” in your issue of April 28, to which 
my son has called my attention. It seems to me that 
to-day the Navy demands men as engineers of the 
highest possible scientific attainments, and places upon 
them tremendous responsibilities, and then denies them 
the confidence and ition which their attainments and 
responsibilities would obtain in any other walk of life. 

s regards the social question. So far as I can learn, 
the men who now go in for the post of naval engineer are, 
generally speaking, gentlemen. Certainly my son is the 
social equal of the majority of naval officers. At this 
present moment three of my cousins and a nephew are 
naval officers—one holding high rank in the service. 
Yet because my son’s proclivities are towards engineering, 
he is to be regarded, if he gets into the service, as no 


gentleman ! 
Yours faithfully, 
PATER. 





EVAPORATIVE CONDENSERS. 
To THE Eprror oF ENGINEERING. 
Sir,—Your report of the discussion at the Institution 
of Mechanical Engineers on this subject gives such an 
inaccurate impression of some remarks that I made, that 
I trust you will allow me space to explain the meaning of 
the extremely incoherent paragraph that follows my 


name. 

The points which I endeavoured to make were briefly 
as follow : 

1. That one reason why so many evaporative condensers 
have been failures in this country is that, generally speak- 
ing, less surface #s allowed per pound of steam condensed 
than on the Continent, whereas more surface should be 
allowed on account of the greater humidity of our atmo- 
sphere. * 

2. That better results can be obtained by separating 
the work of obtaining the vacuum from that of dissipat- 
ing the heat into the atmosphere. Each part of the 
apparatus can then be designed for its own particular 
duty. Surface or jet condensers can be employed, and 
the evaporative or water-cooling part of the apparatus 
can be of inexpensive material and easily arranged so as 
to get a greater surface in a given space than is possible 
when some form of tube or pipe has to be employed. 

3. The scale difficulty, which is often a serious one with 
evaporative condensers, can scarcely be said to exist when 
the water-cooling system is employed, as the temperature 
is lower and the transmission of heat takes place serene 
the water and air which are actually in contact. 

4. The diagram which I explained, represented a Klein 





* [The ‘‘extremely incoherent paragraph” of which 
Mr. Spencer ce deals with this codiak as follows : 
“* Mr. er thought that the difficulties which arose 
‘through the use of evaporative condensers in this 
*‘country were because we allowed too little surface. 
‘* On the Continent these condensers were arranged with 
“‘more surface. Our atmosphere was also against their 
“use on account of its humidity.” Comment is unneces- 
sary.—Ep. E.] 





cooling tower working in connection with a jet condenser, 
In this particular type of cooler no additional power is 
requi for its operation, but in other types of Klein 
coolers power is required for raising the condensing water 
to a height of from 16 ft. to 25 ft., according to size and 
type of plant, and for forced draught. 

rusting that you will do me the justice of inserting 
some correction of your report, and thanking you in 
anticipation, 

Iam, Sir, yours truly, 
Henry B. Spencer, 
48, Downshire-hill, Hampstead, London, N.W., 
May 9, 1899. 





To THE Epitor or ENGINEERING. 

Srr,-—-With regard to the report of the discussion on 
‘*Evaporative Surface-Condensers” in your last issue, I 
write to say I resigned m ition as chief resident 
and constructive engineer of the Knightsbridge Electric 
Lighting Station and District last autumn. The first 
sentence of my contribution to the discusslon reported in 
your issue of May 5 gives the impression that I am still 
at Knightsbridge. 

I shall be much obliged if you will kindly correct this 
impression in an early issue. 

Yours faithfully, 


C. J. Battery, M.I.M.E. 
87, Cambridge-street, S.W., May 10, 1899. 





‘*WIRELESS TELEGRAPHY.” 
To THE Eprror OF ENGINEERING. 

Sir,—The very interesting and timely article in your 
current issue re the above, will no doubt have the effect 
of subduing the sensational and somewhat extravagant 
enthusiasm which has been caused by the majority of the 
readers of the dailies taking for granted whatever extra- 
ordinary statements have been made as to the possibili- 
ties of this system, however much they may have been 
i. 4 although perhaps unconsciously. 

r. Preece and Captain Jackson, R.N., who, as 
_ are aware, have covered the same ground as Signor 
arconi, and are entitled to as much honour for the 
valuable services they have so unostentatiously ren- 
dered by their exhaustive and conclusive researches, are 
very seldom, if ever, heard of now; nevertheless, they 
have accomplished quite as much, in my opinion, as 
Marconi has. 

‘*In spite of the rumours in the daily Press,” as you 
put it, “itis more than doubtful that he (Marconi) has 
rendered his receiver insensitive to the emanations of all 
transmitters except the particular one with which it is 
in correspondence,” and until this is accomplished—and 
it is as unlikely to be as it would be unreasonable to 
expect that an attempt to stop the development of eddies 
on a lake when its surface is disturbed would be other- 
wise than fruitless—the method will be as useless in 
assisting ships at sea in fog, as it is insignificant com- 
pared with ordinary telegraphy for commercial purposes. 

A few days ago it was announced that one of Signor 
Marconi’s assistants had stated that ‘‘if the system had 
been established on the Casquets, and the Stella had 
carried a ‘receiver,’ the deplorable calamity which befel 
it would have been obviated, as it would have been pos- 
sible to warn the steamer when she was at least 40 miles 
from the fatal spot ”—the italics are mine. : 

There is no doubt that the instrument transmits 40 
miles or more, but the question is, presuming a vessel is 
only a mile or less from the dangerous point, and, as the 
time taken up in the transit of a message requires only 
such an infinitesimally short period, how, on receiving the 
message on board, would the captain be able to ascertain 
whether he was a mile or 40 miles away? 

‘*Whatever system of syntonising were adopted” (as 
you say) “‘ the receiver could not stop the current, neither 
could it escape its influence.” 

This insurmountable difficulty would, therefore, as 
reviously stated, render the ae absolutely useless 
or signalling from the coast, lighthouses, and lightships, 

to vessels in dangerous positions during fog ;, therefore, 
what has been so readily and confidently claimed for it, 
is, as far as I have pointed out, without foundation, and 
the mediums through which such misleading statements 
are disseminated, should not only be more carefully super- 
vised, but should also confer honour impartially where it 


is due, even upon Englishmen. 
Yours —_ 
'AIRNESS. 


Burnley, May 10, 1899. 
EARLY STEAM SHIPS. 
To THE Eprtor oF ENGINEERING. : 
Sir,—Replying to “Inquirer” on early steam ships, 
in ENGINEERING of April 28, the writer has in his posses- 
sion a relic (part of rib) of the Charlotte Dundas, steam 
boat. If of interest, it can be seen at his address. 
WILLIAM CaARRICK. 


10, Grove-street, Edinburgh, May 9, 1899. 














CatTaLocurs.—Messrs. J. Sagar and Co., of the Canal 
Works, Halifax, have sent us a copy of their catalogue of 
builders’ and joiners’ machinery. The articles listed in- 
clude circular saw benches, band sawing machines, planing 
and joining machines, turning machines, and mortising 
machines.—Messrs. Ceretti and Tanfani, ingenieurs con- 
structeurs, of Milan, Italy, have just issu a pamphlet 
describing aerial cableways, for passenger and goods ser- 
vice, which they have erected in Italy and elsewhere.— 
We have received from the United Asbestos pe ae 
Limited, of Dock House, Billiter-street, E.C., a copy ° 
their catalogue containing illustrations of the wall hang- 
ings and ceiling decorations, which they are now provid- 
ing in embossed asbestos. 





May 12, 1899.] 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. CHARLES CONNELL AND Co., Whiteinch, 
launched, on the 28th ult., the steel screw steamer Ala- 
bama, which they have built to the order of Messrs. Robert 
MacKill and Co. for the United Steamship Company, of 
Copenhagen. The dimensions of the vessel are: Length, 
375 ft. ; breadth, 50 ft. ; depth, 28 ft. 6 in. moulded, with 
a deadweight capacity of about 7000 tons. The engines, 
which are of the most approved triple-expansion type, 
having cylinders 25 in., 41 in., and 67 in. by 48 in. 
stroke, with two single-ended boilers, have been built 
by Messrs. D. Rowan and Co., Glasgow. 





The Orwell, to o-boat destroyer, built by Messrs. 
Laird Brothers, of Birkenhead, completed her official 
trial on Tuesday, the 2nd inst., on the Clyde in the 
presence of the Admiralty officials with satisfactory 
results. ‘The mean speed on six runs over the measured 
mile was 30.7 knots, while the speed for the three hours’ 
continuous steaming was 30.2 knots. The steering trials 
were also carried out with satisfactory results. 


The s.s. Java, built by Messrs. Ropner and Son, of 
Stockton-on-Tees, left for her official trial trip in the Tees 
Bay on the 3rd inst. The vessel will carry about 6000 
tons of cargo on Lloyd’s summer freeboard, on a light 
draught of water, having a cellular bottom of = 
capacity for water ballast. The engines are supplied by 
Messrs. Blair and Co., Limited, Stockton, of about 1250 
indicated horse- power. The trial trip was satisfac- 
tory in every respect. She is owned by the Societa 
Anonima Ungherese di Armamento Marittimo Oriente, 
of Fiume, Austria. 


On Wednesday, y 3, 
launched from their shipbuilding yard at Pallion, a 
steamer of about 6000 tons capacity, which they have 
built for the Prince Line, Limited, of Newcastle-on-Tyne. 
This steamer is of the following dimensions: Length 
over all, 363 ft.; breadth, 45 ft.; and depth moulded, 
27 ft. 9in. On leaving the ways the vessel was named 
Saxon Prince. She will be fitted by Messrs. Thomas 
Richardson and Sons, Limited, of Hartlepool, with 
engines having cylinders 24 in., 39 in., and 66 in. in 
diameter with a stroke of 45 in., steam being supplied 
by two large steel boilers working at 180 lb. pressure. 


On the 5th inst. H.M. torpedo - boat destroyer Mer- 
maid, which has been built and engined by Messrs. R. 
and W. Hawthorn, Leslie, and Co., Limited, of New- 
castle-on-Tyne, completed_her full-power speed trial on 
the measured mile off the Maplin Sands with very satis- 
factory results, and proved herself to be the fastest vessel 
of the 30-knot destroyer class yet tried. The Mermaid 
is 210 ft. long by 21 ft. beam, and had a displacement of 
320 tons when carrying the specified load at the com- 
mencement of the trial. The machinery consists of twin- 
screw three-crank triple-expansion engines, having cy- 
linders 19 in,, 29 in., and 46 in. by 18 in. stroke, The 
cranks are set at 120 deg., and balance weights are fitted 
upon the high-pressure and low-pressure cranks to counter- 
act the vibratory forces. Throughout the trials the vibra- 
tion was very slight, and the whole of the machinery ran 
without the slightest hitch, Steam is soy by four 
water-tube boilers of the Thornycroft type, having a total 
heating surface of about 13,200 square feet, and worked 
at a maximum pressure of 250 1b. per square inch. The 
— of the six consecutive runs on the mile are 
as follow : 


May 3, Messrs. Short Brothers 





. Revolutions 
No. Time. Speed. ee 
1 2.0.5 29.901 395.2 
2 1.55 31.304 395.5 
3 1.57.8 30.562 403.9 
4 1.56.2 30.986 394.2 
5 1.55 31.304 414.7 
6 1.56.4 30.928 394.8 
Mean 30.927 400.875 


The general results of the three hours’ trial are as 
follows : Draught of water, forward 5 ft. 34in., aft 
8 ft. 33 in. Speed of ship (knots), 6 runs, 30.926; 
3 hours, 30.833. Steam pressure in boilers 225 lb. per 
— inch. Air pressure in stokeholds 4.96 inches of 
ater. 


; Starboard. Port. 
Vacuum in condensers i. ee 22.1 
Revolutions per minute — 397.8 395.4 

; ig 95.9 97.7 
er aa {ines 51.3 50.8 

y Low .. 17.8 18.0 
Mean indicated horse- { —— vas a sane 

sdeistee’ Low 1068 1075 

Total sae 3270 3271 
Grand total 6541 


It will be seen from the above that the high 
gh speed of 
30.833 knots was obtained with a very moderate power. 
Mermaid has, on all her trials, been extremely suc- 
cuntul, On her first trip to sea for the contractors’ pre- 
‘minary trial, she obtained a mean speed of 30 knots, a 
formance which, it is believed, has not previously 
n accomplished by any vessel. On the Admiralty 
observation trial before leaving the Tyne, a s of 
nearly 31 knots was obtained, and upon her official con- 
simption trial a speed of 30.149 knots was maintained for 
f ree consecutive hours in unfavourable weather. Her 
ull speed trial is as above described. 


On Friday May 5, the twin-screw mail and passen 
May 5, : ger 
praca Anversville, built by Sir Raylton Dixon and Co., 
mited, Cleveland Dockyards, Middlesbrough, to the 





order of Messrs. Elder, Dempster, and Co., of Liverpool, 
for the Compagnie Belge Maritime du Congo, of Antwerp, 
was taken out to sea for her official trials under the com- 
mand of Captain Acton Blake. This vessel will run in 
the Belgian mail line between Antwerp and the West 
Coast me gre may Her dimensions are: Length, 383 ft.; 
beam, 46 ft. ; depth moulded, 25 ft. 
expansion engines have been fitted by the Wallsend 
Slipway and Engineering Company, Limited, of New- 
castle-on-Tyne, having cylinders 214 in., 35 in., 59in. in 
diameter by 42 in. stroke, supplied with steam by four 


large boilers working at 180 lb. pressure and fitted with 
Howden’s system of forced draught. A speed of 14 knots 
was easily attained on the trial. 


On Saturday, May 6, was launched from the shipyard 
of Messrs, Burmeister and Wain, Copenhagen, in the 
presence of Prince and Princess Valdemar of Denmark, 
the steamer Annam, built on account of the East Asiatic 
Company, Copenhagen. The Annam, which is No. 200 
built by the firm of Messrs. Burmeister and Wain, is 
the largest vessel hitherto built in Scandinavia. She 
is 428 ft. long, breadth 49 ft. 6 in., depth 30 ft. 6 in. 
The vessel’s carrying capacity is about 7300 tons, the 
engine is 3000 horse-power, and the speed 14 knots. 
Although intended for a cargo steamer, there will be 
about twenty private cabins, and everything will be 
quite up-to-date with electric lighting, &c. 





Messrs. Joseph L. Thompson and Sons, Limited, of 
the North Sands Shipbuilding Yard, Sunderland, launched 
on Saturday, May 6, the s.s. Abbey Holme, built to the 
order of Messrs. Hine Brothers, of Maryport. She is 
353 ft. in length over all by 45 ft. 3 in. extreme breadth 
by 26 ft, 7 in. depth moulded. The engines and boilers 
have been constructed by Messrs. George Clark, Limited, 
of Sunderland, the sizes of the cylinders being 23 in., 
39 in., and 66 in. in diameter, with a stroke of 42 in., 
supplied with steam by two large multitubular boilers 
working at 180 Ib. pressure. 


There was launched on May 8 from the Kast _Ship- 
building Yard of Messrs. C. S. Swan and Hunter, 
Limited, Wallsend, a screw steamer named the Kumara, 
which has been built to the order of the Shaw, Savill, 
and Albion Company, Limited, of London. The prin- 
cipal dimensions of the vessel are: Length over all, 
438 ft.; beam extreme, 64 ft. 3in.; and depth moulded, 
32 ft. 10 in. to upper deck. The machinery, which is 
being built by the Central Marine Engine Works, West 
Hartlepool, will consist of a set of triple-expansion 
engines having cylinders 32 in., 54 in., and 86in. in 
diameter with a piston stroke of 54 in., steam being 
enerated in five single-ended boilers 15 ft. 6 in. in 
Stemster and 10 ft. 6in. long, working at a pressure of 
180 lb. per square inch. 








On the afternoon of the 8th inst. there was launched 
from the =~ of the Northumberland Shipbuilding 
Company, Limited, Howdon-on-Tyne, the steel screw 
steamer Nordpol. The steamer referred to is designed 
to carry 6300 tons deadweight on a moderate draught, 
and has been built to the order of Messrs. Harloff and 
Boe, of Bergen. The pre ye dimensions are 352 ft, by 
48 ft. by ft. 5 in. depth moulded. The propelling 
machinery has been constructed by Messrs. Thomas 
Richardson and Sons, Limited, of Hartlepool, and con- 
sists of a set of triple-expansion engines having cylinders 
24 in., 39 in., and 66 in. in diameter by 45 in. stroke, 
supplied with steam by two boilers 16 ft. by 10 ft. 6 in. 
long. 





The Irvine Shipbuilding and Engineering Company, 
Limited, launched from their yards at Irvine on Tuesday, 
the 9th inst., a steel screw steamer named the Paris, of 
about 750 tons deadweight, to the order of Messrs. J. an 
P.- Hutchison, Glasgow. The vessel has been specially 
designed to meet the requirements of the owners’ Conti- 
nental trade, her dimensions being 180 ft. between 
perpendiculars by 27 ft. 6 in. by 14 ft. moulded. 





The ever-growing popularity of Southsea and the Isle of 
Wight as pleasure resorts has necessitated a further 
increase in the fleet under the joint control of the London 
and South-Western and the London, Brighton, and South 
Coast Railway Companies. The paddle-steamer Duchess 
of Fife, designed for the service of these owners, has been 
launched at the works of the Clydebank Engineering and 
Shipbuilding Company, Clydebank. The vessel is 215 ft. 
long, 26 ft. b , and 10 ft. deep. The ———- 
machinery consists of the builders’ well-known compoun 
diagonal direct-acting engines, with two cylindrical boilers 
working at a steam pressure of 150 1b. per square inch. 
All the auxiliary machinery is of exceptional power, and 
of the most modern type. The Duchess of Fife is fitted 
up for the accommodation of a large number of first and 
second-class passengers, whose comfort will be completely 
assured in the spacious saloons, and with the large pro- 
menades provided. The vessel will be placed on the 
summer excursion service immediately on delivery. She 
has been built to comply with Board of Trade require- 
ments, both as regards hull, machinery, and equipment. 





During the past week the steam trials of the Tokiwa, 
the second Japanese belted cruiser of 7900 tons, have been 
completed at the mouth of the Tyne. Her particulars 
are the same as those of the Asama, recently given by us, 
and need not be repeated now; but, shortly, she is a 
vessel 408 ft. long, armoured with a7-in. belt, and carries 
four 8-in. guns, fourteen 6-in. guns, and a number of 
smaller guns, and five torpedo-tubes. cig | the whole 
of the guns have strong armour protection, and four of the 
torpedo-tubes are below the water line. At her speed 


Twin-screw triple- | Hum 


djand Building Committee of the Preston 





trials runs were made at 10, 15.6, 18.8, 21.2, and 22.73 
knots, and during six hours the v ran at a mean 
speed of 20.85 knots.with open stokeholds. At her last 
trial she ran for three hours with a pressure in her stoke- 
holds egy | exceeding 1} in. at a mean speed of 
23.1 knots. The engines have been supplied by Messrs. 

u —_ Tennant, and Co., and she on twelve single- 
ended cylindrical boilers. 


A very successful official trial of the torpedo-boat 
destroyer Akebono (Dawn), built for the Imperial Japa- 


nese Navy by Messrs. Yarrow and Co., Limited, was 
made on Thursday, the 4th inst., at the mouth of the 
Thames. This vessel is one of six, the contract for which 


the Japanese Lon eae with Messrs. Yarrow 
and Co., Limited. The leading dimensions are as follow : 
Length, 220 ft.; beam, 20 ft. 6 in.; displacement, fully 
coaled and armed, about 420 tons. The model is similar 
to that of the Sokol, which the same firm built a few 
years since for the Russian Navy, but the dimensions are 
considerably enlarged. The type has now become one of 
the leading classes in the Russian Navy. The armament 
consists of two 18-in, swivel torpedo-tubes, one 12-pounder 
and five ——— quick-firing guns, The steam is gene- 
rated by four large water-tube boilers of the Yarrow 
tent straight water-tube type, each with its own funnel. 
he propelling machinery consists of twin-screw engines 
of the four-cylinder four-crank triple-expansion ty 
capable of indicating up to 6500 horse-power with 200 tb 
ressure. The speed guaranteed by the vendors on a three- 
ours’ continuous run, carrying a load of 35 tons, was 
31 knots. Three vessels have already passed their official 
trials, and the contract speed has been easily obtained. 
When the Japanese Government have the three addi- 
tional destroyers not yet tried, which are being built 
at Poplar, they will have a group of to -boat 
destroyers of higher speed than any other Government 
in the world. he details of the trials are as follow: 
The draught of water forward was 5 ft. and aft 8 ft, 1 in., 
the load carried being 35 tons. The Japanese Govern- 
ment was represen’ by Commander-Constructor M. 
Kondo and Constructor-Captain H. Kurobe. Six runs 
were made over the measured mile on the Maplin, the 
following being the particulars : 












































3 26, 8 : 
sa ‘gas 
5 ¢ I sé ; aos y S Second 
eaisei5 is sabt) s | ¥ S Mean Speed. 
Salea|« i|zssisoe) | a | & 
z™ia2) 5 ena" ao] a a 
Ib. | in. | in. | | m. 8. 
1 2 24) | 14 | 432 | 1 51 |32.482 
| 81.154 
2 a 24) | 1} | 434) 2 0}/20.875 pet 31.117 
wale | ‘ P 
3 = 243 | 1h 434} | 1 oy HS em 81.143 | 91 159 
4 ase 243 | 18 | 436} | 1 604 90.126 31.181 | knots 
81.162 
5 226 |213 | 18 | 4363 | 1 619 32.200 31.191 
pd 31.226 
6 226 \243 | 14 | 439% | 1 69 | 30.252 
| | | 
* Throttled, 


Based on the revolutions necessary to make a knot, the 
mean speed during the three hours’ continuous run was 
found to be 31.08 knots. The machinery throughout gave 
no trouble, and there was no flame visible at the funnels at 
anytime. The weather was rather rough and a north-east 
wind made the sea off the North Foreland lumpy. This 
vessel was launched nine days prior to the official trial, 
— had only one preliminary run before the trial took 
place. 








Preston TramMways.—A special meeting of the Streets 
Cor ‘own Council 
has been considering the offer of a company to take over 
the local tramways from the Council, and substitute a 
service to be worked by the electrical overhead trolley 
system. It was stated that it was the intention of thecom- 
pany to extend the tramways to Lytham on one side and 
to Blackburn on the other, thus connecting Blackburn, 
Accrington, and Darwen with Preston, Lytham, Black- 
pool, and Fleetwood. 

Tue Coat Suppty or Lonpon.—An amalgamation has 
been effected between the coal firms of William Cory and 
Son, Limited, and Rickett, Smith, and Co., Limited. The 
object of the amalgamation is to secure a permanent com- 
bination of the t sea-borne resources of W. Cory and 
Son and the rail-borne facilities of Rickett, Smith, and Co. 
The two firms together will handle not less than 2,000,000 
tons of north country and Midland coal per annum. The 
amalgamated concern, which will not, of course, affect 
the whole of these firms’ businesses, will be styled 
Rickett, Cockrell, and Co., Limited, and it will have a 
capital of 1,500,000. 





TRAFFIC WITH THE CONTINENT.—It is interesting to 
note that last year the number of passengers who crossed 
over from Calais to Dover amounted to 275,268, or some 
7856 more than the number for the yong, be The 
number of passengers who crossed from Boulogne to 
Folkestone was 133,319, nearly 3000 in excess of the pre- 
ceding year; while from Dieppe to Newhaven 167,212 
passengers crossed, an excess of 3000 compared with the 
previous year. August is, ev the most popular 
month for these trips, but September and July run it 
very close. The least ag oe month is November, the 
figures for that mont ing for Calais, 13,936; for 
Boulogne, 5292; and for Dieppe, 5292. In August the 
corresponding figures were 33,003, 26,012, and 26,089 
respectively. 
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T.-S.S. ““MOSKVA,” FOR THE RUSSIAN 
VOLUNTEER FLEET. 


WE reproduce, on our two-page plate, profile and 
deck plans of the twin-screw steamer Moskva, a high- 
speed mail and passenger steamer, designed and con- 
structed by the Clydebank Engineering and Shipbuild- 
ing Company, Limited, for the Russian Volunteer 
Fleet. In peace tims the vessel is intended to main- 
tain a regular service between the Port of Odessa in 
the Black Sea and Vladivostock in Siberia, and for 
this purpose her holds and hatchways are arranged, 
as shown in the plan of the upper deck, so that she 
may be able to carry a large quantity of bulky ma- 
chinery and other engineering material on the outward 
voyage, as well asa large number of emigrants accom- 
modated principally on the main and lower decks, 
while first-class and third-class passengers are on the 
upper and main decks aetielr. On the homeward 
journey the staple cargo of the vessels of this company 


is tea. The principal particulars of the ship are as 
follow : 
Length over all .. see Ses an 508 ft. 

»» _ between perpendiculars 470 ,, 
Breadth ... ~ oe aes 68 ft. 3in 
Depth : 37 ft. 
Gross tonnage ... ies = 7300 
Number of first-class passengers... 74 

= __.., ee ne 50 
me emigrants or troops 1536 


Triple-expansion engines, cy inders’ : : 
diameters ; fee . 364 in., 61 in., 
103 in. 


Piston stroke ... 64 in. 
Condenser surface 19,800 sq. ft. 
Boilers m 30 Belleville 
boilers 

Grate area mn sis 1394 sq. ft. 
Heating surface bs as is 41,600 
Boiler pressure ... is a 250 Ib 
Reduced pressure ‘s Be 210 ,, 
Indicated horse-power i 15,500 
Speed on long-distance trial... 204 knots 


The Moskva, as suggested by the profile (Fig. 1), 
has an exceedingly bold and handsome appearance, hav- 
ing three masts, with yards on the fore mast, and three 
exceptionally tall funnels. She is fitted with a fore- 
castle, long bridge deck and poop, and has a bold 
sheer. The figure-head is the se atone Fe imperial 
eagle, and in its artistic finish is a credit to the 
builders. The vessel is classed 100 Al at Lloyd’s, 
and is subdivided by ten watertight bulkheads, as 
indicated on the profile (Fig. 1). The arrangement 
entitles her to the certificate of the Board of Trade as 
being able to float with any two adjacent compart- 
ments flooded. Water-ballast tanks are fitted all 
forward and aft, the tanks having a total capacity of 
950 tons. 

As regards the passenger accommodation, the ar- 
rangements are on the spacious and well-designed 
scale which characterises the vessels of this fleet, and 
these will be readily followed by a study of the plans 
which we are enabled to place before our readers. 
There is a large first-class saloon on the upper deck 
forward of the machinery (Fig. 3), fitted up in 
polished mahogany ; on the bridge deck above there is 
a handsome music-saloon, as shown on half plan, 
(Fig. 2). All the arrangements for cooking and 
baking, laundry work, &c., are on an extensive scale 
as required by the unusual length of voyage, the 
kitchen, pantry, scullery, &c., being shown in Fig. 3. 
One feature of the arrangement, too, is a large steam 
laundry on the upper deck. The hospitals, too, are 
extensive and splendidly equipped in view of the long 
voyage. These are, as usual, aft on the upper deck. 
Special attention has been given to the ventilation of 
the vessel, which is carried out by means of sixteen 
special ventilating fans, each of which is driven by a 
separate electric motor. 

In time of war, the Moskva can be converted into a 
powerful auxiliary cruiser, for which duty her realised 
continuous speed of 20 knots will render her doubly 
efficient. The decks are strengthened and supported 
in such a way as to admit of eight guns of 43-in. calibre 
and an equal number of 3-in. calibre being mounted in 
time of war. The positions of these are clearly shown 
on the plan. Two of the larger guns are mounted on 
the forcastle and two on the poop for bow and stern 
fire. The other four are on the broadside forward, 
where also the 3-in. guns are mounted. The arc of 
fire is given in each cass in Fig. 3. The magazines 
for the ammunition are portable, and will be kept on 
shore at Odessa, ready to be put on board at a 
moment’s notice. Arrangements are made for hoists 
to be fitted to enable the ammunition to be served 
quickly to the guns so that the vessel will also be 
equal to a cruiser specially built for fighting. The 
coal bunkers, along each side of the three boiler com- 


partments, extend practically to the load-water line, 
and will afford some protection. Ina subsequent issue 
we shall illustrate and describe the propelling machi- 


nery, the 


-INDUSTRIAL NOTES, 


Tuk thirty-ninth annual report of the Amalgamated 
Society of Carpenters and Joiners is, from the labour 
point of view, a most satisfactory record of progress, 
numerically, financially, and industrially. As regards 
the latter aspect, the report states that the year 1898 
opened up with ominous warnings of the fate which 
would overtake the union if the members displayed 
feeelings of unrest and dissatisfaction with the con- 
ditions of labour, but, as a fact, the union was able 
during the year to obtain advances in wages and other 
concessions in 125 towns, at an outlay far below an 
other period during the last decade. This, it is stated, 
was accomplished in the most ful and conciliatory 
manner, due to the goodwill of employers, and to the 
moderation and judgment of the managing committees 
of the union and the members generally in the various 
districts. The concessions, we are assured, have led to 
a better understanding generally, instead of leaving a 
feeling of irritation provocative of misunderstandings 
in the future. This result is eminently satisfactory to 
the parties concerned, and will doubtless pave the way 
to peaceful negotiations in the future. 

The numerical progress has been great, no fewer 
than thirteen new branches were opened in the year, 
and 9444 new members were admitted into the union. 
The total number of members on January | of this 
year was 56,634; in 1878 the total was 10,504 ; and in 
1888 only 25,050, showing an increase in those ten 
years of 14,546; and from 1888 to 1898 of 31,584. This 
progress is prodigious. 

e financial progress has also been great. The 
total income from all sources was 142,766/., an increase 
of 55287. The interest amounted to 2097/. of which 
1030/. came from investments, and 1877/. from banks 
as interest on deposits and current account. In 1896, 
before the system of investments was adopted, the 
total interest only amounted to 1313/., all told. The 
ordinary income from members’ contributions, &c., 
was 134,617/. 4s. 91.; from admissions of members, 
42191. 6s. 8d.; recovered income tax, 27/. 10s.; rules and 
reports, 870/. 7s.; advertisements, 14/. 16s.; defalcations 
recovered, J9/.; discounts, &c., make up the remainder. 
The income is very large, and the test of usefulness 
is the way in which so large a sum is expended. 
This will be seen by the disbursements in the shape of 
benefits. 

The total expenditure amounted to 106,362/. 8s. 9d. 
This large amount is itemised fully in the balance- 
sheet. The chief items are as follow: Unemployed 
benefit, 13,4627. 6s. 1d., to this must be added 
214/. 148, 4d.; sick benefit cost 29,978/. 5s. 2d., and 
medical certificates 904/. 9s.; accident benefit, 4500/.; 
superannuation benefit, 14,663/. 4s. 4d.; funerals, 
57881, 6s. 9d.; tool benefit, loss of by fire or theft, 
2502/. 17s. 7d.; and benevolent grants, 8470/. 3s. 4d. 
All these items come under the head of provident 
benefits, about which there can be no question, even 
from the stoutest opponent of trade unionism. 

Under the head of trade privileges, &c., the items 
relate to labour disputes, the total of which appear to 
be as follow: Trade privileges, 4963/. 17s. 7d.; trade 
management expenses, 2794/. 6s.; total, 7758/. 3s. 7d. 
This is not a large sum by which to gain concessions 
for the members in wages, hours of labour, and condi- 
tions of employment in 125 towns. 

The cost of management generally comes under 
various heads, and it must be remembered that it 
covers all payments by 744 branches, as well as by 
the general office. Branch secretaries’ salaries amounted 
to 3145/. 1ls. 5d.; treasurers’ salaries, 1401/. 7s. 2d.; 
other branch officers and committees, 1969/. 16s. 9d.; 
sick stewards, 1142/. 17s. 3d.—this really belongs to 
the sick account; auditing accounts, 704/. 0s. 4d.; 
banking expenses, trustees and other officers, 2601. 
17s. 2d.; delegations, 603/. 15s, 9d.; executive council 
meetings, 185/. 2s. 6d.; American council, 36/. 18s. 5d.; 
Australian council, 22/, 17s. 6d.; summoned special 
meetings, 593/. 2s. 4d. Then there was the general 
council meeting, which is exceptional, 794/. 10s. 2d. 
The cost of rent, fuel, gas, rates and taxes, repairs, 
&c., 2214/. 13s. 10d.; of printing and stationery, 
2631/. 9s. 6d.; postages, parcels, telegrams, money 
orders, &c., 1016/. 1s. 2d.; insurance, boxes, bags, 
cards, emblems, &c., 112/. 14s.; the Trade Union 
Con s and its committee, 154/. 19s.; defalcations 
and base coin, 147/. 10s.; law expenses, 778/. 1s. 3d.; 
depreciation of currency, foreign exchanges, 92/. 
13s. 6d. These are all the chief items in the balance- 
sheet, and the whole outlay speaks well for the 
management of so large a society, and, after all, the 
assets amount to 179,147]. lls. 6d., or equal to 
3/. 3s. 3d. per member. Such a record does credit to 
the labour world. The Amalgamated Society of 
Carpenters and Joiners stand in the front rank of 
trade unions, with the Engineers, Boilermakers, and 
Iron Ship Builders, all being on the same lines as 
regards benefits and general management. 

he actual cash balance was 172,712/. lls. 6d., the 
other assets being house property in Manchester, 
Dublin, Cork, and Brisbane, and goods and stock at 


and at the branches. Of the cash balance 133,754) 
16s. 10d., was held by 743 branches ; 223/. 10s, 4d. 
by the American and Australian district offices, and 
23501. 17s. 7d. by the general office ; 36,383. 6s. 8d, ig 
invested with the Charlton Union, Accrington Gas and 
Water Board, and the Corporation of Rawtenstall 
These investments not only secure a better interest than 
money in the banks, but they constitute a guarantec 
fund, in case of dire calamity for the payment of sick 
benefit, and superannuation allowance, as the money 
could not be realised so readily as in the case of deposit 
accounts. By the time the vote of the members could 
be taken the danger would be over. 

The operations of the society during the 39 years of 
its existence are shown by the following Table, in 
which provident benefits are shown first, then cost of 
disputes for trade privileges : 





Total Per 
Amount. Member. 
£ £ a. d. 
Unemployed benefit ... 559,871 27 14 8 
Sick benefit .. --» 462,906 2218 7} 
Superannuation benefit 113,716 512 73 
Funeral benefit... —... 83,395 4 2 7 
Accident benefit 41,470 2 4 0 
Tool benefit 44,250 2 3 of 
Benevolent grants 28,156 1 7 10} 
Trade privileges — dis- 
nc em ek 815 3} 
Grants to other trades— 
disputes Bis eee 23,730 i 3.6 
Aggregate amount—39 — 
ee 1,537,415 76 3 1} 


There is one-item in the totals which deserves a 
word; the superannuation allowance has only cost 
5/. 12s, 73d. per member over the whole time, and yet 
the benefit is from 7s. to 8s. per week for life, whereas 
the pensions schemes only suggest 5s. per week. 
Altogether the benefits in this union are great—sick 
benefit 12s. per week, unemployed 10s. per week, 
accident benefit 100/., tool benefit 20/., strike pay 
15s. per week. Funeral benefit 12/7. per member, and 
5l. for wife. Members are also aa to obtain com- 
pensation for injuries under the Employers’ Liability 
Act and the Compensation Act; thus the benefits of 
the society are various. 

The monthly report of the Carpenters and Joiners 
is, indeed, encouraging, considering the unsettled state 
of the building trades, owing to the Plasterers’ dis- 
pute. Calling attention to the state of affairs, the 
report states that considerable apprehension existed 
by reason of the dispute mentioned, and of the ter- 
mination of many notices on May 1 in the building 
trades. ‘* However,” it proceeds, ‘‘ we are glad to be 
in a position torecord settlements in some of the prin- 
cipal towns, and there is a probability of the other 
disputes being arranged without any long dispute. 
Thirty-four towns, some of them, like Liverpool, Man- 
chester, Glasgow, &c., very large towns, have amic- 
ably settled matters.” In nine towns disputes had 
arisen in the month covered by the report, but only 
at Halifax and Hull are the men still out. But in 
those places the majority have found work elsewhere 
than in the firms struck. The total number of members 
is now 58,186, of whom only 535 were on unemployed 
benefit, and of these 71 were on the reduced scale; 
those on the sick fund numbered 1292, and super- 
annuation allowance 759, of whom 523 were in receipt 
of 8s. per week. Of the 535 who were on unemployed 
benefit, 132 were in Canada, the United States, or in 
Australia, leaving only 403 out of work in the United 
Kingdom. ‘This is a very trifling percentage of the 
total number of members. No wonder that the con- 
ditions of labour improve when the demand for com- 
petent workers is great. Some curious questions are 
in the report from branches ; one is whether a levy 
for the wages of members elected on public bodies can 
be made; the reply is No, all contributions for this 
purpose must be voluntary ; the council will not sanc- 
tion compulsory levies for the purpose. (ne raises 
the question of foremen eng ge to a Master Builders 
Association; the decision is that a member cannot 
belong to two trade unions at the same time. Another 
question is whether a member ought to be allowed to 
work for one employer in the day, and another after 
the day’s work is finished; the reply is that in the 
opinion of the council it is unfair, and is at variance 
with the best interests of the union. There are several 
resolutions on federation, dealing mostly with 4 
rejected scheme ; on the sn for the scheme of the 
Trades Congress, it is rejected by a majority of 3871, 
although in October last the vote was in favour by & 
majority of 3157. This is the third scheme rejected. 


The threatened cessation of work in the cotton trade 
has been averted, as was prognosticated in these 
Notes from the first. The public press generally 
regarded the situation as most critical, and so it was; 
it was even so regarded in Lancashire by the employers 
and cotton operatives, but the real gleam of — 
was found in the fact that the oe se ag of the 
millowners and of the operatives have for a long time 
past been in the habit of discussing grievances, anc 








capryoe particulars of which we have given 
le at the beginning of this article. 


in the Ta 


the general office, American and Australian offices, 





when this is the case there is some guaranteee that 








May 12, 1899. | 


ENGINEERING. 


627 

















the two parties will not part foes if they can find any 
aot way out of the difficulty. Considerable 
anxiety was no doubt felt in Manchester on the day of 
the conference, especially as the conference was pro- 
longed for over three hours. The interests at stake were 
great ; from 60,000 to, perhaps, 80,000 operatives were 
more or less involved in the decision, and also the 
whole cotton industry. The joint discussions were 
from time to time suspended while each side separated 
to discuss particular points, but at last a resolution 
was adopted by the joint committee to mutually agree 
to submit to their respective constituents an advance 
of 2} per cent. on the wages of weavers, winders, and 
warpers, to take effect from the first pay-day in July 
next, such pay-days being respectively July 6, 7, and 
g. The request fora 10 per cent. advance was early 
withdrawn by the representatives of the operatives, 
as the Employers’ Association had gone dead against 
that amount. The men then submitted an amended 
demand for 5 per cent.; this was discussed at great 
length, jointly and at private sittings of the two 
parties, after which the resolution referred to was 
carried. The decision was welcomed by the men on 
‘Change and by employers, and it is expected that the 
operatives will assent to the proposal, although some 
of them regard it as insufficient. The employers con- 
tend that the state of trade does not warrant an ad- 
vance, but they welcome the compromise in order to 
avert a strike. The operatives, of course, think the 
advance asked for justified, but they will hesitate to 
go against a resolution to which their own representa- 
tives have agreed. It is probable that an agreement, 
on the basis of the resolution, will be sanctioned by 
both parties. 





The condition of the engineering trades throughout 
Lancashire continues to be satisfactory, the activity, 
which has for so long a period characterised it, being 
fully maintained. In most departments the new work 
coming forward is more than sufficient to replace the 
orders running out, so that full employment may be 
anticipated at least to the end of the present year. 
This state of things applies generally, but especially 
in the machine-tool branches, in locomotive and 
stationary engine-building, in boilermaking, and ia 
the electrical and hydraulic departments. The un- 
employed lists of the various unions are almost down 
to vanishing point, and it is probable that an even 
lower point might be reached if the men themselves 
were anxious to obtain employment. The way in 
which some men—a few, comparatively speaking— 
sponge upon the funds of a society is marvellous, 
considering that they must be under the observation of 
at least some of the steadier and regularly-paying mem- 
bers. But the councils of the unions have their eye 
upon cases of this kind, not always individual cases, 
but general in the way in which the branches report, 
and those councils will deal with all such cases as may 
appear to require treatment. The iron market has 
been in an unsteady and fluctuating condition owing 
to the speculations in warrants, which tends to check 
buying, except for immediate requirements. Pig iron 
has been in brisk request, and a fair weight of busi- 
ness has been done. The finished-iron branches are 
steady and strong at full rates. The steel trade has 
been a little irregular, but is still very active. 





At the beginning of last week the Scotch blast- 
fyrnacemen, to the number of about 2000 men, 
decided to demand an advance of 15 per cent. in 
wages, and, if not conceded before the end of the 
week, to hand in their notices. The ironmasters 
thereupon interviewed the men, and it was agreed to 
concede the demand forthwith, the advance to date 

’ from Monday last, the 8th inst. It was also agreed 
to advance the wages of the ironstone miners 6d. per 
day, equal to 10 per cent., which also was to com- 
mence forthwith. Those concessions indicate the full 
activity in the iron trade, which has for so long a 
period characterised it. Stoppage of work is more 
dreaded just now than advance in wages. 





The position of the iron trade in the Wolverhampton 
district is stronger than ever, both as regards crude 
and finished iron. Quotations for raw material ad- 
vanced 2s. 6d. per ton last week, and even the existing 
rates are regarded as nominal. Stocks are low, iron 
18 no longer available for America, and the full output 
of the furnaces is bespoke. In fact, there is difficulty 
~ Setting acceptance for orders, the condition of trade 
on almost phenomenal. Marked bar makers have 

en exceedingly busy clearing their books in order to 

uate for the further distribution of Government 
orders. Sheet makers are participating in the im- 
provement in the demand for galvanised iron, there 
one Some good offers on both home and foreign 
- oe There is a steady demand for rods, strip, 
pred Cop iron, and quotations for all brands of bars 
+ The steel trade continues very active, and 
irda md firm, plates tending upwards in price. The 
and steel-using branches of industry are all very 

a such as engineers, ironfounders, smiths, boiler- 

ers, bridge and girder constructors, tank and 


id 





gasholder makers, and most branches of the hardware 
trades. Some are busier than others, but few are in a 

sition to complain of bad trade. The district is 
fairly free from labour disputes, the Midland Wages 
Board having a steadying effect even upon branches 
not connected therewith. 


In the Birmingham district the iron market was less 
excited than in the previous week, especially as re- 
gards pig iron. Buyers anxious to place orders at 
current rates have had to face this difficulty that pro- 
ducers have the whole of their current output sold 
well into next quarter, and decline to accept orders 
except on the basis of rates current at the date of 
delivery. A curious fact has come to light with 
respect to American iron ; some of the sellers: have, it 
is said, b2en willing to buy back their contracts at from 
10s. to 12s. per ton above the price at which sold by 
them. It appears that contracts were accepted when 
freights were low, since which they have risen. Then 
there has been a largely increased demand in America, 
so that the sellers have been badly bitten. In finished 
iron there have been plenty of orders, except as regards 
black sheets. Bars, marked and unmarked, are brisk 
at full rates. Hoop-iron makers are busy, and rates 
have advanced. The iron-using trades are mostly 
busy in all departments, engineering, and allied trades 
and others. 





The strike in the plasterers’ branch of the building 
trades continues, and there seems to be every prospect 
of its extending. At a meeting of the Yorkshire 
Master Builders’ Federation held in Leeds last week, 
it was resolved to lock out 25 per cent. of all men in 
the building trades throughout Yorkshire. This ste 
has been precipitated by the refusal of the unionists 
in Hull to work with non-unionists. The executive 
of the Plasterers’ Union appear to regard the dispute 
with equanimity, especially in respect of the cost. At 
a meeting held in London last week it was stated that 
the strike could be carried on for six or seven weeks 
longer without calling upon the trustees for funds. 
The payments from the central funds had amounted 
to about 3000/. ; the district had paid about 336/., or 
on an average 42/. 1s. 3d. per week. It was resolved 
to ballot the members as to the imposition of a levy so 
as to give the lock-out men 5s. per week extra, in 
addition to strike pay. The intention evidently of 
the Plasterers’ Union is to fight the matter out if pos- 
sible, but what turn affairs will take when the men 
in other branches are locked out remains to be seen. 
In one respect it would appear that there is an under- 
standing—that the principle of not working with non- 
union men will be supported. Strikes of this kind 
have been more costly and irritating than strikes 
for advances in wages, but the policy is still pursued. 


The clay-pit men of Messrs. Doulton, to the number 
of 250, are on strike for an increase in wages, the 
stoppage seriously affecting the pottery work. Messrs. 
Doulton, it is said, refuse to negotiate with the union 
officials, the men, therefore, at a meeting held last 
week, agreed to the questions at issue being submitted 
to conciliation or arbitration, as suggested by the 
London Chamber of Commerce, if the firm agrees to 
that course. 





The Government Workers’ Federation have arranged 
for a deputation to Mr. Herbert Gladstone, the new 
Liberal Whip, on the subject of a minimum wage and 
other matters. The London members will also receive 
a deputation from the union. 





The annual demonstration of the Lancashire and 
Cheshire Miners’ Federation took place at Blackpool 
on Saturday last, when some 80,000 miners and their 
wives were conveyed by train and otherwise to that 
popular seaside resort. The trains began to arrive at 
5 o’clock in the morning, and special trains con- 
tinued to arrive at 10.30. Forty-two branches, with 
bands and banners, paraded on the sands to take part 
in the meetings. 

It is regarded as probable that the Trades Federa- 
tion will be launched with an aggregate membership 
approaching to200,000 men. It is said that the larger 
unions are sending in their adhesion, and other unions 
will follow. Itis suggested that the Congress shall be 
abolished, and that the annual meeting of the Federa- 
tion shall take its place. It is too early yet to test 


the accuracy of this forecast ; a great deal has to be| q 


done before the Federation can be said to be well on 
its legs, able to stand alone. 


Labour troubles on the Continent and in America 
are extending. There is indeed a renewal of the 
unrest so manifest a few years ago, some of the dis- 
putes being serious. In Berlin the employers in 
various industries locked out the men who absented 
themselves on May-day to take part in the labour 
demonstration. It is estimated that some 4000 are 
locked out, 1000 of whom are masons, the result bein 
that building operations are suspended. The wood- 





workers have demanded ment for the time during 
which they have been a out, and where such pay- 
ment is not conceded, refuse to resume work. te 
is reported, on the other hand, that the men’s places 
will be filled by others. 

The dispute at Idaho, U.S., has led to some serious 
rioting between the union and non-unionist miners. 
Several persons have been killed, and much destruc- 
tion of property has been wilfully done by blasting 
powder. 

The strike of seamen at. Copenhagen is extending to 
stokers, coal porters, and dock labourers ; the demand 
is for an increase in wages. Efforts were successful 
in preventing any serious delay in the regular service, 
but it is feared that the dispute will cause delay. 

The Indian railway telegraphists struck work on 
Saturday last, and local tratiic was suspended. Some 
disturbances were feared and the military had forty 
rounds of ammunition served out to them. Military 
signallers were temporarily engaged for service. 








MAGNETISM.* 


By Professor James ALFRED Ewrne, F.RS., 
Inst. C.F. 
(Concluded from page 564.) 

No sooner was the dynamo introduced than it was dis- 
covered that its function could be reversed. Given a 
supply of electric current, the dynamo, acting as a motor, 
would serve to convert the energy of the current into 
mechanical work. This opened up an immense additional 
field for the industrial uses of magnetism. I need not 
take up time by referring to matters of every-day obser- 
vation. No one does not know how the dynamo, actin 
both as generator and as motor, has given us a new brane 


P| of engineering of so vigorous growth that it almost 


threatens to eclipse the parent stem. It has given us 
electric lighting and the electric distribution of power. It 
has taught us to harness — where I was glad to 
see that the engineers have still left some water, and other 
waterfalls, where I am sorry to think they have left none. 
It has created new metallurgical processes and new 
chemical manufactures with the aid of the electric furnace 
and the electrolytic vat. It has given us electric railways 
and tramways, or, rather, it has given them to our neigh- 
bours on the Continent and our friends over the sea, for 
you will find more electric traction in a single American or 
Canadian | than in the whole of Great Britain. 

Faraday’s further discovery that the induction of mag- 
netism in an iron core by setting up a current in a sur- 
rounding coil would induce a current in a second coil 
wound upon the same core, was the parent of the induc- 
tion coil and the transformer. Alternating currents in 
the primary circuit produce reversals of magnetism in 
the core, and thereby induce corresponding alternating 
currents in the secondary circuit, the ratio of electric pres- 
sure between the two depending on the number of turns in 
the winding of the two coils. It is to the induction coil 
that we owe the high-pressure currents required for 
Hertzian telegraphy, and for the Réntgen rays. The 
transformer—an induction coil with a core closed upon 
itself to form a complete magnetic circuit in iron—gives 
the engineer means of economically conveying electric 
energy over Sn tegen by first we it to a pres- 
sure which may be transmitted with but little loss in a 
long conducting wire of moderate size, and then lowering 
it to a pressure at which it may be utilised without incon- 
venience or danger. The principle found its earliest en- 
gineering embodiment in the crudely designed ‘‘secondary 
generators ” of Gaulard and Gibbs. Here we have another 
notable application of magnetism, and it may be added 
that it is by applying magnetic theory and magnetic ex- 
periment that the conditions are practically arrived at 
which allow the conversion of electricity by the trans- 
former to be performed efficiently. Here, too, a study of 
the magnetic qualities of iron is all-important to the 
electrical engineer. 

A few incidental applications of magnetism to engi- 
neering purposes remain to be briefly mentioned. The 
attraction across a surface of division between two parts 
of a magnetic circuit, originally investigated by Joule in 
1838, is made use of in the workshops in a variety of ways. 

etic crane hooks are employed to lay hold of and 
lift heavy plates. Drills and other tools are attached by 
magnetic attraction to the piece on which they are to 
work. Magnetic clutches serve to connect and discon- 
nect lines of shafting. Magnetic brakes have been sopied 
to the wheels of vehicles. In all these cases the force 
which is taken advantage of is due to magnetisation ; it 
comes and goes with the making and breaking of the 
magnetising current, and it may readily be made to 
amount to nearly 200 lb. per square inch. 

Thermo-magnetic engines have been devised to perform 
directly the conversion of heat into work. A piece of 
iron heated to bright redness (say 780 deg. Cent.) loses 
nearly all its capacity for magnetic induction and ceases 
to be attracted by a magnet. It may therefore be with- 
rawn from the neighbourhood of a magnet pole without 
expenditure of work; but once the iron is cooled the 
magnet resumes its attraction. Hence by heating the 
iron when it is in a strong field, then removing it while 
hot to a place where the field is weaker, then cooling it 
till the magnetic action reasserts itself and then allowing 
it to return, we take it through a cycle in which me- 
chanical work is done by it, work which may be applied 
to a useful purpose by appropriate means. The energy 
to do the work comes from heat, more heat being absorbed 


* The “ James Forrest ” lecture, delivered before the 
Institution of Civil Engineers, April 20, 1899, William 
Henry Preece, C.B., F.R.S., President, in the chair. 
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in the heating of the iron than is given out in the cooling. 
But though it is easy to make a working model which 
will illustrate the principle of this action, the task of 
making an engine which will carry it out efficiently on a 
practical scale has nut been accomplished, nor is it in the 
least likely of accomplishment. A model is shown on the 
table in which the working substance is nickel, which 
loses its magnetic quality at a lower temperature than 
does iron, and by alternately heating and cooling the 
piece as it swings in pendulum fashion towards and from 
the pole of a magnet, enough heat is converted into work 
to keep up the swing. 

Yet another application of magnetism, and one with a 
more promising future, is the use of the magnetic field in 
separating magnetic from non-magnetic substances. A 
familiar instance is the workshop process of separating 
iron filings and turnings from brass. Edison has lately 
turned this idea to practical account by employing 
magnets in the concentration of iron ore. One of the 
most widely diffused ores of iron is the magnetic oxide— 
the material of the loadstone—which is susceptible to 
magnetic induction, and is therefore attracted by the 
magnet. In most cases it is so much intermixed with 
foreign matter that te smelt the mixture would not be re- 
munerative. Edison’s process renders it possible to 
work such low-grade ore economically. He first grinds 
it, and for the operation of grinding he has devised 
machinery remarkable for its boldness in conception 
and its ingenuity in detail, He then causes the 
ground mass to fall in a stream before the face of 
a magnet which deflects the particles that are capable of 
attraction ; so that, while the earthy matter continues to 
fall vertically, the concentrated ore falls to one side and 
is separated out. In practice the crushing and magnetic 
separation proceed in a long series of stages. Through 
this process of concentrating low-grade iron ore by mag- 
netic winnowing, as one may call it, Edison hopes, and 
apparently not without reason, to unlock vast natural 
stores of iron which have hitherto been unavailable, and 
he has shown the courage of his convictions by spending 
great sums on the plant by which the process is now being 
tested on a commercial scale. His crushing and sepa- 
rating machinery at the town of Edison, New Jersey, is 
able to deal with 5000 tons of ore a day, and it is said to 
produce a concentrate containing 67 per cent. of iron 
from crude ore containing only 20 per cent. An English 
syndicate has taken up this matter, and, though the pro- 
spectus is not yet brought to the birth, the prospector is 
already at work searching in the Scottish Highlands for 
beds of mixed magnetic ore. In this search he is guided 
in the first place by the magnetic survey of Riicker and 
Thorpe, expecting, primd facie, to find deposits of ore 
where they have detected local perturbations of the terre- 
strial magnetic field. Here we have an example of what 
occurs over and over again in the history of scientific 
discovery. A utilitarian application unexpectedly fol- 
lows a piece of scientific research which, at the time it 
was made, seemed to have none but the most abstract in- 
terest. In the evolution of engineering few things are 
more conspicuous than the ultimate usefulness of 
‘useless ” knowledge. 

The electrical engineer requires special iron to derive 
the best results in his dynamos and transformers, and the 
supply of it has become an important industry. The 
carbon and manganese which are essential in steel that is 
intended to be strong, are prejudicial in steel that is in- 
tended to be magnetic. Special steel castings, consistin 
of almost pure iron, now supply the dynamo builder with 
a material that is excellent in magnetic quality, and, 
being cast, they are readily supplied in appropriate 
shapes for the field-magnets. Special iron and steel is 
rolled into sheets and stamped into the forms which are 
wanted for the armatures of dynamos and the cores of 
transformers, and the magnetic quality which it 
is immensely superior to that of any iron which could be 
obtained a few years ago. The testing of iron for mag- 
netic quality, which within my own experience was a 
matter of original research, is now an every-day >peration 
in the workshop, and iron is ordered to specification of 
its magnetic properties, just as in other departments of 
engineering it is ordered to specification of its strength. 

In the magnetisation of iron we are concerned mainly 
with two properties—one is permeability, or the readi- 
ness with which the metal takes up magnetic induction, 
the other is a property to which some eighteen years ago 
I gave the name of “hysteresis,” after an investi- 
gation that was undertaken without any idea that the 
property in question would come to be commercially im- 
portant. To understand what happens when iron is 
magnetised, consider again a ring of iron forming the 
core on which a magnetising coil is wound. A current 
passing through the coil subjects the ring to magnetising 
force, which increases in simple proportion as the current 
is increased. But the magnetic induction within the core 
does not increase proportionately to the magnetising 
forces. Let the pene: pe | force be gradually 
raised. At first the increase of induction is slow, then 
very rapid, then slow again. You observe three more or 
less clearly marked stages in the process (Fig. 1), and in 
special cases you may see the three very sharply distin- 
guished from one another, as in Fig. 4, which exhibits the 
magnetisation of a piece of nickel under certain conditions 
as tostress. Thus the permeability of iron is a variable 
quantity, comparatively small for small magnetisin 
forces, very large for forces of medium intensity, an 
then comparatively small again when the force is strong. 
In all three stages, however, the induction increases 
faster than the magnetising force increases. But b 
using exceedingly strong forces we find that a fourti 
stage is reached, in which the increase of induction is 
only equal to the increase of magnetising force. When 
that happens the iron is said to be saturated. After that 
it has no greater power of taking additional induction 


than a piece of brass or wood. Engineers have nothing 
to do with that extreme condition of magnetisation. In 
the transformer and the dynamo we are concerned only 
with what I have here called the second and the third 
— of the process. Me 

ext, suppose that after the magnetising force H has 
been raised to any value, it is reduced, say to zero (Fig. 2). 
We find that the magnetic induction B also becomes 
reduced, but by no means so much as you might expect. 
It tends, in t measure, to persist, and a good part of 
it survives the complete withdrawal of the magnetising 
force. Let the process be continued by applying magne- 
tising force in the opposite direction to the first, and then 
let the force be again removed and reversed. We thereby 
get the cyclic process of change illustrated in Fig. 3. 
Throughout this process the changes of induction lag be- 
hind the changes of the magnetising force, and it is this 
lagging behind that is called hysteresis. 

esidual magnetisation is one of the consequences of 
hysteresis, and when steel is wanted for permanent mag- 
nets the maker has to aim at getting as much hysteresis 
as possible, which he generally does by putting in some 
tungsten. But in most of the magnetic uses of iron it is 
desirable to reduce hysteresis to the uttermost. This is 
notably true of dynamo armatures and the cores of trans- 
formers. In the core of a transformer the magnetism goes 
through repeated cycles of reversal, such as the cycle 
shown in Fig. 3, often as frequently as 100 times a second. 
Now every such a means an expenditure of energy, 
which is greater the greater the hysteresis. It is easy to 
prove (as was first done by Warburg) that the area en- 
closed by the two curves which make up the cyclic process 
is a measure of the work that is spent upon the iron. 
That work is wasted; it is simply dissipated as heat. 
The efficiency cf a transformer consequently depends on 
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this, more than on anything else, whether the core is 
made of iron having little hysteresis. Various specimens 
of iron differ very widely in hysteresis as well as in per- 
meability, and hence the practical importance of magnetic 


tests. 

The methods by which the permeability and the 
hysteresis of iron were at first investigated were labo- 
rious, even in the hands of people used to physical 
research. Several inventors have applied themselves to 
the task of providing simpler means of making such 
measurements. Having some personal experience— 
which began earlier than most people’s—in this matter 
of magnetic testing, I have endeavoured to provide appa- 
ratus suitable for workshop use. Three of the instru- 
ments devised with this object are before you. The first 
is a hysteresis tester, Fig. 5, which has come into exten- 
sive use for measuring directly the hysteresis of sheet 
iron such as is employed in the cores of transformers and 
dynamo armatures. The specimen is a little bundle of 
strips, and it is made to revolve between the poles of a 
permanent magnet which is free to swing upon a knife- 
edge. At each half-turn the magnetism in the specimen, 
indueed by the permanent magnet, is reversed, and this 
reversal involves hysteresis, which shows itself by making 
the magnet become deflected over more or less. The 
amount of the deflection is read off by a pointer on a 
scale above, and gives a very simple measure of the hyste- 
resis. The second instrument, Fig. 6, I call a permea- 
bility bridge. It allows tests to be made of the permea- 
bility of forged iron or cast steel in a way that is analogous 
to the measurement of resistance by Wheatstone’s bridge. 
The specimen is turned in the form of a rod, and is 
tested inst a standard rod of the same size whose 
——— ity curve has been determined beforehand. 

hat the bridge actually determines is the ratio of the 
magnetising forces which will produce the same magnetic 
induction in the two rods, and by making this com- 
parison for several different strengths of magnetising 
current we have data for drawing the permeability curve 
for the rod under test. The process performed in this 
way is immensely simpler than the older method , of 
testing, and it gives the curve as completely as may 

desired. But under the impression that something 
even more rapid and direct would be useful I lately 
brought out a third instrument, the magnetic balance, 
Fig. 7, which by, so to say, weighing the attraction 
between the test-bar and a fixed magnet, allows the induc- 
tion produced 7 a particular value of the magnetising 
force to be read directly upon a divided scale. 

The various stages in the process of magnetisation, and 
the character of magnetic hysteresis, will be made more 
intelligible if I show you in action another instrument 
which I calla magnetic curve tracer, which enables the 
motion of a small mirror to exhibit magnetic curves upon 











ascreen, The mirror receives two components of motion; 








what high temperature gradually 
the worse. The amount of this det 
much on the degree of heat, and it is by no 
same for all specimens of iron ; atin sed 
at first particularly free of hysteresis is most affec - 
Mr. = who has investigated the matter in my labo- 
ratory. 


trebled the hysteresis of one very good. a 
what is most curious, a further continuation of 


it turns horizontally by amounts which are proportional 
to the magnetising force, and vertically by amounts 
which are proportional to the magnetic induction in a 
magnetic circuit of iron which forms part of the machine, 
Hence a spot of light reflected on the screen from the 
mirror traces out a curve which shows how the induction 
changes as the magnetising force is changed. By revers. 
ing the etising current repeatedly we make the iron 
go over and over again through a Ps ic process of mag- 
netic reversal, with the result that the spot of light traces 
out a closed curved showing hysteresis and having all the 
characteristics of Fig. 3. The moving —_ of the instru- 
ment are made very light, so that I can quicken the 
— sufficiently to make the path of the spot appear, 

y persistence of vision, as a continuously luminous 
curve. 

There are many interesting features of the magnetising 
process on which, if time permitted, we might dwell. 
Effects of stress and effects of temperature have been 
very fully examined, with results which, in some parti- 
culars, are of practical import. One point which deserves 
special notice, on account mainly of its physical interest, 
is that when we none the state of a piece of iron that is 
being magnetised, whether by heating or cooling, or by 
pulling, or pushing, or twisting, or vibrating it, the first 
effect of the change in temperature, or in stress, is to 
reveal a certain instability in the magnetism, and it is 
only after several repetitions of the change of state that 
things settle down and the proper effect of the alteration 
in condition exhibits itself. This is a phenomenon 
closely associated with hysteresis, and we shall see pre- 
sently that the molecular theory which explains hysteresis 
— it also. 

he effects of temperature on magnetic quality have a 
direct bearing on some of the engineering applications of 
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magnetism. Some of those effects are immediate, and 
some only show themselves when the iron has been heated 
for a considerable time. The immediate effects of heat- 
ing were examined by Hopkinson, and more lately they 
have been the subject of an excellent investigation by 
Mr. D. K. Morris. Briefly, the general effect of heating 
is to increase the permeability and reduce the hysteresis 
of iron until a certain critical temperature—about 780 deg. 
Cent.—is reached, when iron loses nearly all its power of 
being magnetised. The change happens somewhat sud- 
denly, for at temperatures only a little lower than that 
the permeability is very t, and the hysteresis exceed- 
ingly small. The curve, Fig. 8, taken from Mr. Morris's 
paper, shows how the maximum permeability alters as 
iron is: heated. There is a general rise in permeability, 
subject, however, to several set-backs in the course of the 
rise. The first of these happens about 250 deg. Cent., 
the next between 400 deg. Cont. and 500 deg. Cent., and 
the greatest about 760 deg. Cent. Now compare this 
with the curve shown in Fig. 9, which represents one of 
Sir W. Roberts-Austen’s beautiful investigations of the 
rate at which a piece of iron cools from a white heat. 
There is a steady fall of temperature except at certain 
places where some internal convulsion happens which is 
associated with the giving out of heat. Note the points 
where this occurs, and you see that they connect them- 
selves with what I have called the set-backs in the other 
curve. We may even trace a connection between the 
highest of these breaks and a change which is slightl 
apparent in Morris’s curve about 900 deg. Cent., thoug 
the iron then retains very little etic quality at all. 
The inference seems pod plain that not only at the 
great magnetic critical point is there a transformation of 
structure associated with absorption of heat during the 
heating of the iron, but that a similar connection holds at 
the other points of arrest. : ' 

But it is with the effects of long-continued heating that 
engineers are more concerned. It was observed that 
transformers lost some of their efficiency after they had 
been kept at work for some weeks or months, and that 
this was due to an increase of hysteresis in the iron core. 
Mr. Mordey proved that this increase of hysteresis resulted 
from the prolonged baking of the iron; a transformer 
at work becomes warm, largely because of the heat de- 
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baking at the same temperature causes improvement to 
set in. The hysteresis passes a maximum, which comes 
earlier the higher the temperature of the baking, and then 
tends to lessen when the baking is further prolonged. The 
curves, Figs. 10 and 11, relate to a ring of sheet iron 
heated at 200 deg. Cent., and show the kind of change 
which happens, as well as how the changes in hysteresis 


are associated with corresponding changes in the perme- | to turn the molecular magnets round so that they face 
ability of the iron. At that temperature the maximum |one way. At first they are pointing every way at 


is passed after a comparatively short period of baking. 
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This augmentation of hysteresis is a serious matter in 
transformers, and much attention has been given to 


getting iron which will not show it. Some specimens | 


were lately submitted to me which were not only extra- 
gedinaril free from this objectionable characteristic, but 
rae much less hysteresis even initially than any iron I 
i tested before. Makers are naturally reticent as to 
2 Processes of manufacture by which such results are 
obtained, and they have in some cases an additional and 
excellent reason for reticence in the fact that they really 
ae know what the conditions are to which the g 
“vo are to be ascribed. It is probable that light will 
thrown on these difficult questions by the application 








of the microscope, a tool the value of which the metal- 
lurgist is now fast coming to recognise. 

uch that is obscure in the phenomena of magnetisa- 
tion is made plain when we come to consider the molecular 
theory of the process. It is an old idea, due originally 
to Weber, that the molecules of iron are always magnets, 
and the process of magnetising a piece of iron is merely 





|random, but when magnetising force is applied they | 


of permanently-magnetised needles set on pivots near 
together. When a weak magnetic field is applied the 
pivoted magnets turn slightly and in a quasi-elastic 
manner, free from hysteresis; but as the field is 
strengthened the ties between them are overcome and 
instability ensues, the original groups break up, and the 
magnets enter into new combinations. Finally, as the 
applied field becomes stronger still, complete parallelism 
is gradually approached. : 

hus the model reproduces with perfect fidelity what 
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gradually turn, and, finally, when saturation is attained 
they all lie with their magnetic axes exactly along the 
line of force. To account for their not all turning at 
once, and also for the fact of residual magnetism, various 


I have called the three stages of the magnetising process. 
Moreover, the dissipation of energy involved in the 
breaking up of molecular combinations corresponds 
exactly to what we know of hysteresis. The model 


hypotheses have been framed, as, for instance, that the | Shows not only how this cause of hysteresis affects a 
turning of each molecule is resisted by what may be de- | cyclic process of magnetisation, but how it explains the 


scribed as a miniature friction brake. A good deal of | instability which I mentioned as the first thing noticed 


meditation on this matter led me to the conclusion that 
no such hypothesis was needed. 
the molecular magnets, and all the phenomena of hys- 
teresis, are simply results of the mutual actions between 
each molecule and its neighbours. We may demonstrate 
this by means of a model consisting of a large number | 





when we heat, or cool, or stress a piece that is being 


The gradual turning of | magnetised. Any ohana of condition precipitates the 
wal 


breaking up of groups ch were, so to speak, hesitat- 
ing on the verge. By using a model with a number 
of little magnets, we get the aggregate external magnetic 


effect of the group to vary with variations of the field 
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exactly in the way in which the ay eye of iron varies, 
and the model indicates not only the main, but even the 
minor features of the process. It was pointed out by 
Mr. James Swinburne that my theory would involve this 
curious result, that a piece of iron when revolved in a 
very strong magnetic field would exhibit no hysteresis, 
though it shows much hysteresis when revolved in a 
weaker field. The prediction was experimentally verified 
by Professor Baily. We may illustrate this in the model 
by turning round the plate which carries the little pivoted 
magnets, when you will notice that breakings up of mole- 
cular groups occur when the field is weak, but not when 
the field is strong. 

I think this model has a bearing on other physical 
matters which concerns engineers. It is easy to believe 
that between the molecules of materials there are other 
polar forces acting, distinct from magnetic forces, and 
common to non-magnetic as well as magnetic materials. 
When we make one body slide on another these inter- 
molecular forces acting across the surface of contact may 
cause the molecular groups near the surface to become 
broken up and reconstituted, thereby giving rise to the 
dissipation of energy which we are familiar with under 
the name of friction. The action will be apparent if we 
make one group of the little pivoted magnets slide past 
another group. We may go further and say that all non- 
elastic deformation of solid bodies by strain is probably 
an action of the same kind. Experiments which I have 
jately carried out, in conjunction with Mr. W. Rosen- 
hain, have shown that the plastic straining of metals 
occurs through a multitude of separate slippings of one 
part on another, in each of the crystalline grains of which 
the metal is made up. The model may be taken as 
illustrating how with molecules possessed of polar forces 
such slips involve an expenditure of work. But this is 
taking me away from my already too comprehensive 
text. 

I have tried in this hurried sketch of a great subject to 
show how in some cases invention has followed as the 
fruit of discovery, while in others discovery has resulted 
from the interest created by invention. One word in 
closing to the student of research. Do not think that 
in magnetism, because much has been done, nothing is 
left todo. The upper workings of the mine may be ex- 
hausted ; but there are deep levels whose wealth is unex- 
plored. Every point gained is a starting ground for 
fresh inquiry. The patient and intelligent worker may 
rest assured that his labours will find a return, not 
perhaps in profit or in fame, but in that pure impersonal 
joy of discovery which, as those who have tasted it know, 
is the investigator’s best reward. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
The Connection Between Mechanical Engineering and 
Modern Shipbuilding. 


Address by the President, Sir Witutiam H. Wnuite, 
K.C.B., LL.D., D.Sc., F.R.S. 


(Concluded from page 599.) 


Mechanical Engineering in Warships.—The auxiliary 
machinery of warships necessarily has much in common 
with the corresponding open’ f in merchant ships. 
There are, however. many special requirements arising 
from their armament and equipment as fighting machines, 
and hence it happens that in warships the applications of 
mechanical power reach their fullest Seodiasianek. 
Modern we 3 are sometimes styled ‘‘ boxes of machi- 
nery,” and the description is not inapt. The tendency is, 
in fact, to multiply machines, and to minimise manual 
labour to an extent which is not universally approved. 
On the other hand, with modern armaments and equip- 
ment, an extensive use of mechanical — is inevitable, 
and the expenditure of fuel on auxiliary services grows 
greater in proportion to that devoted to propulsion. 

Ten years ago, in a first-class battleship of 12,000 
horse-power (maximum) for the propelling machinery, 
there were fifty auxiliary engines capable of indicatin 
in the aggregate about 5000 horse-power if they all sound 
simultaneously, which they did not, of course. ‘To-day a 
similar statement would show a growth in the auxiliary 
power as compared with the propelling. 

The multiplication of auxiliary services makes very 
serious demands upon the coal supply of warships. Even 
in harbour the expenditure of coal is large on lighting, 
distilling, ventilation, air-compression, drilling with the 
heavy guns, and other services. From 10 to 25 tons a 
day may thus be expended in a large battleship or cruiser 
of high speed. As warships cruise at low s s, and 
spend much time in harbour, it results that, taking the 
year through, fully as much coal is burnt for auxiliary 
services as for propulsion. Coal endurance being one of 
the most important factors in warship efficiency, facts 
such as these have tended to cause a doubt as to the 
wisdom of more widely extending mechanical appliances. 
It is pointed out that manual power with simple fittings, 
such as can be readily <x poet if damaged in action, can 
compete with mechanical appliances in many directions ; 
and that it is better to have larger crews in fighting ships, 
so as to provide a margin for inevitable casualties, than 
to use the alternative of labour-saving machines liable to 
derangement or injury and not easily repaired in action. 
The practical solution of the problem clearly lies in the 
due proportion being found between manual and mecha- 
nical appliances. 

Gun construction in its modern form is largely de- 
pendent upon mechanical engineering. Your past-presi- 
dents, Lord Armstrong and the late Sir Joseph it- 
worth, were famous as mechanical engineers before they 
undertook the design and manufacture of guns. In this 
address, however, the story of progress from the smooth. 


bore cast-iron 68-pounder, weighing 95 cwt., to the 110-ton 
breechloading rifled gun, firing 1800-lb. projectiles, can 
find no place. Nor can more than a brief glance be taken 
at the interesting work done by the mechanical engineer 
in regard to appliances for mounting, working, and load- 
ing modern guns, supplying the ammunition, and 
securing rapidity and accuracy of fire with a minimum of 
labour. 

Anyone who will study the breech mechanism and 
mounting of a hand-worked quick-firing gun will dis- 
cover a triumph of mechanical engineering over a very 
special and difficult problem. Take for an example a 
6-in. quick-firing gun of the latest naval pattern. The 
gun weighs about 7 tons, fires 100-lb. projectiles with 
muzzle velocity of nearly 2800 ft. per second, and an 
energy of 5,370 foot-tons, corresponding to a penetra- 
tion of 22 in. of wrought iron. Its breech mechanism 
is so devised that four or five aimed shots cau be fired 
per minute. Its mounting is so arranged that the gun 
can be easily trained, elevated, or depressed by one man. 
The great energy of recoil is perfectly controlled, and 
the crew numbers only four or five men. If such a gun 
is compared with the 68-pounder smooth-boxe muzzle- 
loader, mounted on a wood truck carriage with rude 
arrangements for elevating, and still ruder for training 
and controlling recoil, one has a striking illustration of 
the progress made in forty years with hand-worked guns. 

When one passes to heavier guns worked by mechanical 
power astill greater contrast appears. The 110-ton gun 
of 16} in. calibre has charges of 960 lb. of powder and 
1800-lb. projectiles. Fired with a velocity of 2100 ft. 
ned second, three projectiles have an ong j of 54,000 

oot-tons, with an estimated penetration of 37 in. of 
wrought iron. Obviously, manual power alone was 
unequal to working such guns. The mechanical engineer 
has devised suitable machinery which enables pairs of 
guns, mounted ina thickly armoured turret, to be loaded, 
trained, elevated, and depressed with ease and compara- 
tive rapidity under the guidance of a few men. Mr. 
George Rendel was one of the first, as well as one of the 
most successful, workers in the design of mechanical ap- 

liances for working heavy guns by hydraulic power. 

essrs, Armstrong have from the first taken a leading 
position in this class of work. Messrs. Whitworth, and 
in more recent times, Messrs. Vickers, have also under- 
taken it on a large scale. Hydraulic power finds most 
favour in the Royal Navy. Abroad electrical power is 
now extensively used. Pneumatic power has m em- 
ployed in a few cases. 

Improvements in gun design and in explosives have 
resulted in a increased ratio of power to weight in the 
latest types of guns. As a result in the latest completed 
battleships, guns of 12-in. calibre, weighing 46 tons, 
firing 850-lb. projectiles, with muzzle velocities of about 
2400 ft. per second, and energies of 33,000 foot-tons have 
been used instead of the 67-ton and 110-ton guns of 
earlier date. These reduced weights of charges and pro- 
jectiles are more easily handled ; and this fact, together 
with certain changes in the system of mounting, have 
enabled many of the operations of loading and working 
the guns to be performed by manual power as well as by 
hydraulic power. This duplication is obviously advan- 
tageous, and reduces greatly the risk of heavy guns being 
put out of action. There was a time when a return to 
guns of still smaller dimensions, capable of being worked 
exclusively by hand-power, was strongly advoca It 
was urged that it was unwise to depend at all on me- 
chanical power because it might fail at a critical moment. 
Such arguments are now but little heard. Experience 
does not demonstrate that any serious risk of ‘‘ break- 
down ” need be feared in mechanical appliances. More- 
over, the advocates of manual power overlooked the fact 
that, supposing that system had been adopted, there 
must still remain in all modern mountings and breech 
mechanisms many comparatively delicate parts, perhaps 
more liable to injury or derangement than the appliances 
which were condemned. 

Steady improvement has been made in heavy gun 
mountings and in rapidity of fire. For example, with 
12-in. guns from two-and-a-half to three minutes were 
formerly considered to be a reasonable interval between 
successive rounds; now that interval has been brought 
below one minute, when pairs of guns are loaded and 
fired. Loading has also been made ible with the 
“cod in any position ; whereas formerly the guns were 

rought to fixed hoists, and to a definite angle of eleva- 
tion for loading. It is most interesting to watch the 
oe of these heavy guns, by means of mechanisms 
controlled by a few men. All the operations are per- 
formed with rapidity and precision from the moment 
projectiles and charges are moved, from their stowing 

itions in shell rooms and magazines situated deep 
own in the holds, up to the time when they are rammed 
home in the gun, the breech closed, and the gun made 
ready for firing. Then one sees the captain of the bar- 
bette or turret training or changing the elevation of the 
gun up to the instant when he fires by electricity, and 
the huge projectile is discharged. 

Passing from guns to torpedoes, one finds a fresh 
example of the important work done by mechanical 
engineers. The inventor of the automobile torpedo— 
Mr. Whitehead—is an eminent member of the profes- 
sion. The torpedo itself is a beautiful example of 
mechanical engineering. All the machinery connected 
with air compression and storage, all the arrangements 
for ejecting above or below water, involve skilful me- 
chanical design. Nor is this all. From the introduction 
of the torpedo has sprung the necessity for special struc- 
tural and defensive arrangements in warships; as well 
as the construction of the swift torpedo flotilla boats, 
destroyers, gunboats, and dépét ships, whose perform- 
ances are not merely ent but su; tive of possi- 








bilities as regard to steam navigation at high speeds. 





The smaller classes of boats using the locomotj 
age have to be carried by warships. They vee 
fully equipped, 18 to 20 tons; or about three times as 
much as the heaviest load ordinarily dealt with in mer. 
chant ships by their own lifting gear. This has involved 
the design of special lifting appliances for warships, 
After long experience in the Royal Navy the most suit. 
able arrangement has been found to be a strong steel 
derrick carried by the mast, with powerful steam or 
hydraulic hoists working tackles ma lift the boats and 
top the derrick. Winches or capstans are also used in some 
instances for swinging the derricks. Admiralty speci- 
fications require that the lifting gear shall be capable of 
dealing with a load of about 18 tons lifted by a single 
wire rope, as well as with a load of 9 tons raised 30 ft, 
per minute. In one ship, the Vulcan, built as a torpedo 
dépot ry and boat carrier, instead of derricks two 
powerful hydraulic cranes are fitted. She carries six 
steel torpedo-boats 60 ft. long and of 16 knots speed 
besides sixteen other boats, some of large size. The total 
weight of these boats is 150 tons, and they are placed 
27 ft. above water. The two cranes and their gear weigh 
140 tons ; the tops of the cranes are 55 ft. above water, 
It required careful designing to meet such exceptional 
conditions satisfactorily, and to produce a stable and sea. 
worthy ship. She has now been many years on service 
and has a good reputation. ‘ 

Besides these special boat-lifting appliances warships 
commonly have special coal hoists, transporters, and other 
pe for the purpose of accelerating the taking of coal on 
board. Rapidity in coaling must be of great importance 
in time of war, and keen competition between ships in 
the various squadrons as to the rates attained, have led 
to great improvements in details of gear, as well as to 
remarkably rapid coaling becoming the rule in the Royal 
Navy. Recently at Gibraltar the Majestic took on board 
1070 tons of coal in 6 hours and 10 minutes—a very fine 
performance. 

All the larger ships in the Royal Navy have engineers’ 
workshops fitted with a considerable number of machine- 
tools, driven by power, and of sufficient size to deal with 
ordinary repairs. The Vulcan is a special vessel in this 
sense also, as she has an exceptionally well-equipped 
workshop, a small foundry, and an hydraulic press for 
forgings. For the repairs of the boats she carries, or for 
those of torpedo-boats and destroyers in company, or for 
certain repairs to ships of the fleet to which she is 
attached, the Vulcan has been found most useful. 
Besides being a floating factory and a boat carrier, she 
has a large torpedo and mining equipment, an electrical 
laboratory, and serves as a school of instruction for min- 
ing and torpedo work. In addition she is a swift cruiser, 
with a fair armament and well protected. As an armed 
ship she represents the fullest application of mecha- 
nical appliances afloat. Her construction was commenced 
in 1887. Other navies have since imitated her. 

Another Vulcan was fitted up as a floating factory to 
serve with the American fleet during the recent war. 
She was originally a merchant steamer, but is said to 
have proved of great service. Naval opinion seems to 
favour the use of vessels of this class with fleets. It is 
held, moreover, that no modern fleet can be considered 
to be complete unless the fighting ships are supplemented 
by ships specially equipped for distilling and storing 
fresh water, or carrying coals, ammunition, and reserve 
stores. 

This rapid review of the intimate and extensive con- 
nection between mechanical engineering and the building, 
equipment, and working of ships has much exceeded the 
limits I desired to impose, and I fear will have exhausted 
the patience of my hearers. Even now it is very imper- 
fect and incomplete. Enough has been said, however, 
to place beyond doubt the correctness of my preliminary 
statement, that the alliance of the shipbuilder and mecha- 
nical engineer has n of immense practical advantage 
to our great shipping interests. Since the maintenance 
of our supremacy on the sea, in both warships and mer- 
chant ships, is of vital importance to the Empire, may I 
not venture in conclusion to assert that the members of 
this Institution, and of the profession it represents, have 
deserved well of their country by aiding its remarkable 
maritime developments. 








Tuer Roya Instrrution.—The annual meeting of the 
members of the Royal Institution was held on the lst 
inst., the Duke of Northumberland, President, presiding. 
The annual report of the Committee of Visitors for the 
year 1898, testifying to the continued prosperity and 
efficient management of the Institution, was read and 
adopted, and the report on the — Faraday Re- 
search Laboratory was also read. ifty-eight new 
members were elected in 1898. His Grace the President 
announced that in the month of June next, the Royal 
Institution of Great Britain would complete 100 years of 
its existence, the first meeting of its members in the 
building in Albemarle-street having been held on June 5, 
1799. The managers had decided that this event, s0 
interesting and memorable in the life of the Institution, 
and in the history of science in this country, should 
duly celebrated. “They had therefore, arranged for * 
delivery of two commemoration lectures. The first 0 
these lectures would be delivered at three o’clock_on 
Tuesday, June 6, by Professor Lord Rayleigh, when 7 
Royal Highness the Prince of Wales, Vice-Patron of the 
Institution, would preside and receive the penser | 
members ; the second of these lectures would be delive 
at nine o'clock on Wednesday evening, June 7, by Pro- 
fessor Dewar, when His Grace the Duke of Northumber- 
land, President of the Institution, would preside. th 
was further announced that the Lord Mayor had, in po 
kindest manner, consented to give a reception to he 
members, foreign guests, and representative men at the 








Mansion House, on the evening of Tuesday, June 6. 
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TRATED PATENT 


ComprteD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

cued UNDER THE ACTS 1883 —1888, 

umber of views given in the Specification Drawings is stated 

se ph ; where none are mentioned, the Specification is 
not illustrated. 4 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given tn italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, heroes ton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The Jonge the adverti: t of the opt of a yp 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a complet Specification, 
give notice at the Patent — of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 
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AGRICULTURAL APPLIANCES, 


11,339. C. M. Stanford, Colchester. Hulling Cylin- 
der. [5 Figs.|] May 18, 1898.—This hulling cylinder for seed 
threshers and shellers comprises a hollow casing in the shape of a 
cone, placed horizontally, and made in two halves meeting on a 
plane passing through the axis. Spiral corrugations are 
formed upon the interior surface of the casing, the lower half of 
which has an opening which extends for from one-half to two- 
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thirds of its length, and serves for the escape of seed which passes 
through a woven steel wire netting stretched upon aframe. The 
discharge opening for the hulls, straw, and chaff is in one side of 
the casing and near the small end thereof. The upper half of the 
casing has an opening fitted with a removable cover by means of 
which access to the beatersis obtained. The said beaters are of U 
shape section and are s:cured to rings fastened by means of arms 
and bosses to a centrally placed axle. (Accepted April 12, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


10,257. G. Daimler, Wurtemburg, Germany. 
Water Cooler. [3 Figs.] May 5, 1898.—This patent relates 
to a special form of water cooler, and its combination with a fan 
and explosion engine, as shown in the drawings. The cold water is 

















itself, having on the side of it next to the piston a projection or 
projections ; the second portion consists of a wad or disc of fibrous 
material B, such as asbestos, which, for the purpose of reducing 
friction, is mixed with a lubricant such as tallow, graphite, or 
mica. The wad is of about one-half to one-third its diameter in 
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thickness, and is secured to the steel disc by a projection or pro- 
jections on the latter which enter the wad. The gaseous or fluid 
oe acts first upon the steel disc, and compresses the wad 

etween it and the piston, thus preventing escape of fluid under 


PUMPS, 


26,776. A. W. and L. W. Case, Manchester, Ct., 
U.S.A. Rotary Pump. [7 Figs.] December 19, 1898.— 
This pump operates by a combination of centrifugal and turbine 
action. The centre of the blades are uncovered on its suction 
side, while there is only a comparatively small annular opening 


Figi 


(26776) 





at the periphery through which fluid is forced on the delivery 
side. The drawing illustrates a double fan liquid pump. For 
circulating air or other elastic fluid of low density two fans are 
combined on each side of such a pump, vanes being arranged 
between them to oppose the great gyratory tendency to which 
the fluid is subjected. (Accepted April 12, 1899 ) 


RAILWAYS AND TRAMWAYS. 


7553. F. Schumacher, Iron Ridge, Wis., U.S.A. 
Pneumatic ne. (2 Figs.] March 29, 1898.—By this in- 
vention the weight of a railway carriage is supported upon pneu- 
matic (piston and cylinder) springs the pressure of air in which is 
automatically regulated to maintain the vehicle approximately at 
a certain predetermined height above the road bed, irrespective 
of the weight of load carried. The pressure and rapid motion of 
the various parts of the apparatus when in its normal use asa spring 
prevents the direct employment of tappet gear for the automatic 
pressure control, and this is effected in a regular manner by two 
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utilised to cool the cylinder of the engine. The invention is 
specially applicable to motor cars where weight to be carried and 
space occupied is a question of greater importance than extreme 
efficiency in operation. (Accepted April 12, 1899.) 


GUNS AND EXPLOSIVES. 


27,340. P. Mauser, Oberndorf,Germany. Automatic 
Rifle. [2 Fi,s.] December 27, 1898.—This rifle is of the maga- 
zine type, and is operated automatically by the sliding back of 
the barrel under the influence of the recoil, or it may be loaded 
and used as an ordinary military single shot or magazire rifle. 
The action somewhat resembles that of the pistol described in 
Patent Specification 959, 1896. The action of the rifle differs from 


























soine others in that when operatin ically i 
: n ¢ ig automatically, the barrel is 
held in the rearward position by a catch until it is loaded, and is 


whe ed to the firing position until the breech is closed. 
bs ae desired to use the rifle to fire single shots a catch is 
ped re throws over a pawl to interrupt the automatic 
eatin slight pressure between each shot will release this 
rcontrolied magazine fire. (Accepted April 12, 1899.) 


10,442, H.C. L Holde 
i 7 nm, Woolwich. Gas Check. 
{1 Fig.) May 7, 1898.—This invention relates to a means for pre- 
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pistons and cylinders containing air at atmospheric pressure 
which are cc ted by a 7 ge of such size that rapid to-and-fro 
movements of the actuating (the smaller vertical) piston do not 
affect the horizontal piston which operates the tappet gear except 
when some proportion of air has been forced into or abstracted 
from its cylinder. The inventor proposes to utilise the said regu- 
lated air pressure to diminish bearing friction by relieving the 
upper half of the bearing of the axle surface of some propor- 
tion of the weight of the vehicle by the downward pressure of the 
compressed air acting directly iy pee its axle through a perforation 
in the upper brass. (Accepted April 12, 1899.) 





STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,514. J. Nutting, Balham, London. Boiler-Feed 
Re tor. [2 Figs.} June 17, 1898.—In this apparatus an 
inclined expansion tube connected at its lower and upper ends 
respectively with the water and steam spaces of the boiler is fixed 
at one end and free to move at the other so that on the water 
level falling and the tube becoming heated by steam, its free end 


extremes of pressure and temperature. (Accepted April 12, 1899.) 


26,709. C.D. Abel, London. (Pollitzer and Co., Vienna, 
Austria.) Boiler Furnace Grates. [8 Figs.] December 9, 
1898.—This invention relates to supports for the firebars of a fur- 
nace, and such supports are constructed in the form of perforated 
tubes which are uti sed to convey air, steam, &c., for forcing the 
draught, or for damping the air to ve consumed. Numerous 
devices suitable for different classes of furnace are described, The 
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drawings show a type in which a steam injector forces air along 


a side box flue, and from thence to tubes through slotted perfo- 
rations of which it impinges upon the firebars which are so 
placed that they to some extent shield the perforations of the 
tubes from falling ash. Access chambers are provided through 
ny the tubes may be cleared of deposit. (Accepted April 12, 
1899. 


12,209. J. Weir, Renfrew, N.B. Feed-Water Ap- 
paratus. [2 Figs.) May 31, 1898..—This invention is intended 
to prevent corrosion in water-tube and other boilers by removing 
air and other gases from the feed-water, which for this purpose is 
subjected to a — vacuum maintained by a surface condenser 
or air pump. e feed-water is heated and passes to the vessel 
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A, which communicates with the air pump by the pi e F, and 
from thence it passes down to the feed well B, which is open 
to the air by the pipe G. It will be obvious that the lower the 
vacuum necessary to boil the water when it leaves the feed-water 
heater, the nearer may the vessels A and B be placed one to 


another. Modifications and auxiliary devices are described. (Ac- 
cepted April 12, 1899.) . 


11,510. A. G. M. Duthiel, Paris, France. Hot-Air 
Engines. (2 Figs.) May 20, 1898. (Date under Convention, 
October 20, 1897.)—The apparatus comprises two cylinders, each 
provided with a heating apparatus at the lower end, a covering 
device at the upper part, and a displacer. The cylinder interiors 
are connected to either end of the engine cylinder gy. The cranks 
and engine piston-rod are so arranged in connection with the 
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; beam from which the disp! a 
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ded that the cycle cf 


5 re - 
venting the escape of gas or fluid past the piston of a pressure | may press against a lever which is connected to a valve which operations is correctly timed. The apparatus is fill with 


Bauge, usually termed a cru i i 
co “tngpet sher gauge, such as is employed in 
Sonnection with ordnance ex ioalve pri ssure tests, or past any 


then serves to admit water to the feed pump. The said lever highly compressed air or other gas or gases, and annular surface 
may also serve to actuate an alarm whistle should the water level extensions are provided at the piston ends where heat interchange 


dint which is required to be abso.utely tight under extreme | fall too low, and in the diagram is represented as being bent , is effected. The centre of the displacer is constructed as a re- 
ack at its end for that purpose. —— are made for generator. The diagrams represent the arrangement of the 


£a8eous or fluid 





the piston of a pe eure at high temperatures. When applied to | t 
he first by of a pressure gauge the gas check consists of two parts, | keeping the steam and water conduits 
cing a disc of steel A of the same diameter as the piston ! efficient state. (Accepted April 12, 1899.) 


th clear and in an | various parts as proposed for adaptation to motor cycle propul- 
sion. (Accerted April 12, 1899.) 


aR er rer erneee 
























632 


ENGINEERING. 





[May 12, 1899, 








7885. W. Oliphant, Glasgow. (A. A. Grifing Iron Com-| guides fastened to the frame. 
pany, Jersey City, U.S.A.) Steam Traps. [1 Fig.) April 2, 
1898.—This trap is also applicable as a boiler-feed apparatus, and 
comprises a counterbalanced vessel, to the upper portion of which oe ee 
water condensed from steam is conveyed by a bent pipe controlled 
When the vessel becomes nearly full of con- 
densed or cther feed-water, its weight overcomes the weight of 


by a check valve. 





the counterbalance, and causes the vessel to be lowered a suffi- 
cient distance to operate a valve admitting live steam, the boiler 
pressure being thus counteracted ; if the trap is on a higher level 
than the said boiler, the contained water is free to flow thereto 
through a check valve which comes into play again to close com- 
munication as soon as the live steam within the trap (which has 
now risen to cut off the steam supply) has its pressure appreciably 
lowered by condensation. (Accepted April 12, 1899.) 


VEHICLES. 


12,417. Bristol Wagon and Carriage Works Com- 
pany, Limited, J. McDonald, and W. S. Hek, Bristol. 

ipping Wagon, (3 Figs.) June 2, 1898.—This invention 
has reference to vehicles and to tipping the same by means of 
rollers working on inclined planes, and according thereto the 
under part of the vehicle is provided with toothed racks placed 
out of the horizontal and each having a roller . Along these 
racks toothed pinions are made to travel so that axially pivoted 
rollers on the same spindle as these pinions act upon similar 
rollers which bear against planes on the upper part of the vehicle, 
which planes slope in the opposite direction to those above men- 
tioned as being on the under part of the vehicle. The upper part 
tips on a pivot or pivots fixed to the under part. To keep the body 
tipped in any desired position a lever having notches cut on its 
lower edge is er on the side of the vehicle body ; the notches 
engage at will with a ratchet-wheel fixed to the spindle upon 
which the pinions and bottom rollers are placed, when it is not 
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required to keep the body tipped in a fixed position this lever can 
be placed in a plain grooved wheel close to the ratchet-wheel. To 
bring the body back from the full tipped position a hook with 
chain is provided, which engages in the ratchet-wheel before 
mentioned, and which (as the spindle is turned towards the front 
of the vehicle) winds the chain round the wheel, and draws the 
body down. The tipping gear consists of an upper endand a 
lower spindle, both carried in brackets. The upper spindle 
carries the rollers which bear against the upper inclined planes, 
and roll by contact with the lower rollers to which are also fixed 
the toothed pinions. The lottom or driving shaft or spindle 
which carries the pinions and .ower rollers terminates in a handle, 
the turning of which causes the pinions to travel along the racks 
and the rollers to roll along the inclined planes, thus tipping the 
body. The vehicle body is fitted at the rear with a door, which 
is hinged at the top, and when unfastened may be opened either 
by means of a lever handle or by the pressure of the load as it is 
being discharged. (Accepted April 12, 1899.) 


11,425. R. T. D. Brougham and W. C. Bersey, 
London, Motor Cars. [2 Figs.) May 19, 1898.—In electric 
carriages of the class to which this invention is especially applic- 
able it has been usual to carry the motor on a frame fixed to the 
body of the carriage and to drive by a chain passing over wheels 
on the motor shaft and vehicle wheel. Since springs are inter- 
posed between the body of the vehicle and its wheels it is neces- 
sary in such cases to provide means for keeping the chain tight, 
and this has been effected by means of radius rods connecting 
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the axle of the road wheels, so keeping the chain tight. (Ac- 
cepted April 12, 1899.) 


11,426. R. T. D. Brougham and W. C. Bersey, 
London. Electric C es. [2 Figs.) May 19, 1898.— 
This invention relates to electric vehicles having two wheels in- 
dependently driven by separate motors. In such cases it is de- 
sirable to cease driving the inner wheel when the vehicle is being 
turned. For this purpose there is provided a rotary switch so 
arranged that when in its central position it supplies current to 
both motors, but when turned in one direction it disconnects one 
motor and when turned in the other direction it disconnects the 
other. This switch carries three pins, and when in its central 
position, the middle pin lies in the path of two arms projecting 





from the fore carriage, or other part which is :otated in steering 
the vehicle, whilst the two outer pins lie just outside that path. 
When the vehicle is not turning the arms are equidistant from 
the middle pin, but when they have been turned to a certain 
angle on one side or the other, one of them comes against the 
pin and its continued motion throws over the switch. This move- 
ment of the switch carries the middle pin out of the path of the 
arms and brings one of the outer pins into the path, so that when 
the arms are turned back again one of them comes against this 
outer pin and brings the switch back to its central position at 
which point the Fe escapes from contact with the arm. The 
switch is provided with a spring which tends to throw it rapidly 
over to one side or the other immediately it is displaced from its 
central position. (Accepted April 12, 1899.) 


MISCELLANEOUS, 


9899. L. Burrell, Rio de Janeiro, Brazil. Motor 
Meter for Liquids, [2 Figs.) April 29, 1898.—This apparatus 
comprises a cylinder free to rotate on a fixed shaft and two recipro- 
cating pistons therein which are joined together by two racks gear- 
ing with a pair of pinions loose on the shaft and free to turn in 
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opposite directions, but prevented from turning otherwise by 
means of pawl and ratchet gears. The fluid is admitted and 
carried away by age leading to and from ports in a stationary 
valve face, and the cylinder has two corresponding ports con- 


A spring is provided and arranged | valve face. 
so that it tends.to draw the motor along the guides away from | with lubricant. (Accepted April 12, 1899. 


The space between the o> pistens may be filled 


136. 8S. E. Alley, Glasgow. Air Compr 
{1 5 May 28, 1898.—-This invention has for objects to simone 
lighten and improve the construction of air compressors. A teak 
or differential piston works in a vertical cylinder, whose lower 

is of larger diameter than its upper, and which is enclosed in 
a water tank. On the upward stroke a valve in the piston bottom 
opens, and air mgmt from the atmosphere through the interior of 
the piston to the bottom of the cylinder. On the return stroke 
the valve closes, and air iscompressed below the piston and passes 
through spring-loaded valves into a receiver consisting of Piping 


| 
| 
} 























arranged in the water tank in the space surrounding the cylinder, 
in which space a flow of water is maintained to remove the heat 
generated in compressing the air. The air afterwards passes 
through upper spring-loaded valves into the annular space in 
the cylinder between the larger and smaller parts of the trunk 
piston, and is thence forced through spring-loaded check valves 
into the delivery pipe leading to a receiver. The water in the 
tank cools the sides and bottom of the cylinder as well as the piping 
forming the intermediate receiver. (Accepted April 12, 1899.) 


12,042. J. Jackson, Glossop, Derby. Belt Fas- 
teners. [7 Figs.] May 27, 1898.—The object of this invention 
is to construct belt fasteners that shall not be a source of danger 
by reason of a liability to engage with objects when in use and in 
motion. In the t; of fastener to which these improvements 
relate, there is a short bolt, with or without a conical washer 
under the head, a pipe nut projecting into or towards the belt 
and having a circular or non-circular flanged part, and a plate 
through and upon which the nut and its flange fit. The fas- 
tener is made single for a lap joint, double for a narrow belt 
butt joint, and multiple for wider belts either of the lap or 
butt-jointed type. Around each bolt hole in the plate there 
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Fig.?. 























is formed on the under side a concavity into which the substance 
of the belt is forced in making the joint. On the upper surface 
of the plate there is an annular groove concentric with the 
bolt hole into which the flange of the nut may fit, and which will 
admit the ends of the key pins when the nut is constructed to be 
rotated by a key having pins adapted to fit into holes in the nut 
flange. In the duplex type of fastener as constructed for butt 
joints the gauge marks on each side of the plate are caused to act 
as guides when making joints, being arranged so that they 
are directly over the joint. When the flange of the nut is 
non-circular, it may be turned by a corresponding key and each 
key may be constructed with a plurality of ends or parts to fit 
different sizes of nuts. (Accepted April 12, 1899.) 


6788. J. G. Kirtley, Sunderland, Durham. Pipe 
Joints. (2 Figs.) March 21, 1898.—This invention relates to 
spigot and socket-jointed pipes, and has for object improvement 
inthe jointing thereof. The spigot end is serrated with annular 
depressions in the usual manner, but the socket end is provided 
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with a flange at its extremity. The socket portion has or fices 
for pouring in the filling and qotaion material. By this inv — 
centration of the spigot is insured as well as a joint parr 
secure against accidental ae A device to wee : 
= manufacture of pipes so shaped is provided. (Accepted Apr 
2, 1899 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, be 
reports of trials of patent law cases in the United Oat, et 








the axles of the chain wheels. Accordirg to this invention the 
radius rods are dispensed wih end the motor is mounted on 





nected by passages to its two ends. As it revolves it comes 
alternately opposite t> the admission and exhaust ports of the 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
street, Strand, 
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IMPROVED PATENT SIMPLE OR 
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Hammers, 
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All ordinary sizes are either kept in Stock or are In course of 
construction, and can be seen at work in our shops at short notice. 
Send for Catalogue A, which contains illustrations and full particulars of 
6O different types. 

Made in all sizes to deliver Air from 20 to 20,000 cubic feet 

per minute. 


PLEASE ASK FOR CATALOGUE B. 








SOLE LICENSEES FOR 


ANDREW HOWATSON’S PATENT 
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GOODWIN & HOW’S Patent LADLES. 
STEAM & HYDRAULIC HOISTS. 
CRANES of all deseriptions. 
CORE STOVES. 

LOAM and COAL DUST MILLS and all 

Foundry Equipments. 
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PLEASE ASK FOR CATALOGUE C. 


Belt Driven Pumps. 
Pumps with Engines. 


The most Efficient Pump in the Trade, and, 
owing to the SPECIAL CONSTRUCTION of the 
Pump and Engine, is the LIGHTEST and 
STRONGEST in Construction yet made. 
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THE NEW BRIDGE OVER THE 
NIAGARA RIVER. 
(Continued from page 579.) 

Preliminary Work.—Under clause 75 of the 
specification, the contractors were held responsible 
for all details in every particular, and were, there- 
fore, required to verify the stress sheets, general 
plans, field measurements, &c., furnished by the 
chief engineer. 

Stress Sheet.—The horizontal thrust of the arch 
was obtained by the method given in Green’s 
“Trusses and Arches,” Part III., and also by two 
different methods given in Mueller Breslau’s ‘‘ Gra- 

hostatic’’ II. The curves shown by Fig. 36 on 
the two-page plate of this issue, are the lines of 
influence for horizontal thrust, as worked out by 
these different formule. Curve A was obtained 
from the formula given by Green (page 65), curve 
B from the exact formula No. 26 given by Mueller 
Breslau (page 224), and curve C from the approxi- 
mate formula No. 29 given on same page. The 
results obtained show but little difference, and de- 
monstrate that the approximate method is exact 
enough for all practical purposes. The stresses in 





bridge above the skew-backs, with two 100- ft. 
tapes spliced together and attached to the lower 
end of the rod. All this work was done with 
great care, on calm days just about daybreak, 
lat a practically constant temperature. All eleva- 
tions and measurements were found substantially 
correct. The steel tapes used in the shops of the 
contractors were then checked with the tapes used 
in the field work, to insure greater accuracy in 
laying ont the shop work. The amount of pull 
used in the field tapes was161b. In comparing the 
shop tapes, it was found necessary to alter the 
amount of pull in using these tapes to obtain the 
same results, comparisons being made in the field 
tapes every 25 ft. Each shop tape was then marked 
with the amount of pull to be used in making shop 
measurements. 

Details of Arch.—The steel skew-backs (built up 
of plates and angles), the cast-steel bearings, steel 
pin, and the springing of the arch, are illustrated 

y Figs. 42 and 43 of our two-page plate (see 
clauses 1 and 2 of specification, page 578 ante). 





All the plates and angles of the skew-backs were 
planed and accurately fitted, to obtain a perfect 
bearing. The skew-back and the lower bear- , 


detail drawings, were measured, the rivet-holes 
reamed, &c. The different pieces were then matched 
and marked for the erectors. Panels 0 to 2 were then 
removed and the panels 4 to 6 added. The length 
of this chord segment and the ordinate at panel 
point 4 were measured, &c., as before. In this 
way each double panel of the arch was checked with 
the preceding, and following double panel so 
that there could be no doubt as to the perfect 
fitting of the joints and the correct bevel of the 
ends where the planing was not at right angles to 
the chord. For the other half of the arch, the chords 
alone were assembled and checked in this way, as 
the diagonals and posts in the first half were found 
correct as made before assembling. This method 
of assembling was due to the limited amount of 
room at the disposal of the contractors. In all the 
shop work, unusual care was taken to secure ex- 
treme accuracy in the finished work. 

Design of Erection and Plant.—The general 
method of supporting the new work during erection 
is outlined in clauses 82, 83, and 84 of the specifica- 
tion (see page 578). The general plan, as worked 











out by the contractors, is shown in Figs. 48 
to 53. The detail of the anchorage at the pits, 
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each member of the arch due to the live load were 
obtained by means of the lines of influence for each 
member, as shown on diagrams, Figs. 37 to 40. The 
temperature stresses were calculated for a range of 
60 deg. Fahr. All stresses were found substan- 
tially correct, and no revision of sections was 
necessary. 

Field Measwrements.-—The centre line of the new 
bridge did not coincide with the centre line of the 
old bridge, and was not parallel to it. At the 
Canadian end the centre lines intersected, and at 
the New York end they were 16 ft. 10 in. apart, 
the new bridge being south of the old. This was 
due to the fact that the discharge tunnel of the 
Cataract Construction Company interfered with 
the location of the skew-backs on the New York 
side. This relative alignment is shown in Figs. 60 
and 53. 

To check the measurements between the skew- 

ks, a base line was established on the old bridge, 
Parallel to its centre line. As the latter was con- 
stantly moving, a strong wire was stretched across, 
on this base line, and attached to immovable objects 
beyond each end of the bridge. By means of 
transits below, the position of the skew-backs was 
transferred up to the level of the bridge and marked 
on the wire. Measurements were then taken be- 
tween these marks, and the necessary corrections 
due to the different alignments were made. The 
elevations of the skew-backs (about 170 ft. below) 
Were checked from bench marks on the banks, by 
means of a level reading on a rod held on the old 
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ing fitting into it were not battered in the plane 
of the arch, giving the pin a horizontal bearing. 
The change from a vertical plane to the batter of 
the arch was made in the upper bearing, upon 
which the top and bottom chords of the arch and 
the post of bent 0 bear (Fig. 52). The planing 
and boring of this casting was, therefore, a some- 
what complicated piece of work for an ordinary 
bridge machine-shop, as each one of the three 
bearing surfaces for the chords and post made a 
different angle with the centre line of the pin. The 
variation of the shrinkage in casting and annealing 
also caused considerable difficulty in locating the 
bearing surfaces, so that the proper thickness of 
metal was obtained for each one. 

Figs. 43, 44, and 45 give details of the crown of 
the finished arch, and Figs. 46 and 47 of the. floor 
system. All detail lengths and angles were figured 
and shown on the shop drawings from which the 
templets and the finished pieces were made. No 
part of the work was laid out full size to secure 
accuracy in the templets. This refers also to the 
laterals and their connection plates, the latter being 
nearly all bent at different angles. 

The chord sections were built in the shop in 
single-panel lengths of from 21 ft. to 26 ft. (See 
clause 49 of specification, page 578 ante.) For 
one-half of the arch the following method of assemb- 
ling was carried out. Beginning with panel point 
0, the rib was assembled complete to panel point 4, 
Figs. 49 and 52; the chord lengths of this segment 
and the ordinates at panel point 2, as given by the 
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the method of turning the line of anchorage bars 
from the vertical to the horizontal, the main adjust- 
ing toggle, the detail at the top of bent 0, and the 
secondary adjustments, are shown in Figs. 54 
to 59. 

The anchorage pits were made of such a depth 
in the solid rock (Figs. 56 and 57) that the weight 
of the rock above the beam grillage, to which the 
vertical eye-bars were attached, would be sufficient 
to counterweight the completed arch without rely- 
ing on the cohesion of the rock itself. The mass 
of rock included in this weight was assumed to be 
a cone of a height equal to the depth of the pit, and 
with sides sloping at 45 deg. 

The top chords of the approach spans, lying very 
close to their final position, were used to form a 
part of the anchorage system. The remainder was 
made up of eye-bars, rods, and pins, a considerable 
portion of which was ultimately to form a part of 
the permanent approach spans. This will account 
for the varying sections and lengths, in some in- 
stances a considerable excess of metal being ob- 
tained. 

The change from the vertical plane of the 
anchorage bars at the pits to the inclined plane of 
bars attached to the arch (due to the batter) was 
made in the temporary shoe on the top of bent 
0, by using two pins in each shoe, one placed 
horizontally and the other at right angles to the 
plane of the arch as shown. 

The lower line of bars marked A (Fig. 49) was 
designed to support the weight of the arch from 
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the springing to panel-point 4; the lines B to panel- 
point 6 ; and C from the springing to panel-point 
8, as it was intended to remove A and B before 
erecting bent No. 2. The fourth lines, D, were 
designed to carry only the additional weight due to 
the next two panels, 9 and 10; and E and F to 
carry only the additional weight up to panel-point 
14. The main lines of bars, G, from upper panel- 
point 14 to the anchorage pits, were designed to 
support the entire weight of the arch, a stress of 
1,200,000 Ib. for each half of the structure, without 
relying on the lower lines of bars from A to F. 
The permissible unit strain in tension was limited 
to 15,000 lb. per square inch. 

It was found necessary to provide for trussing 
the space between the main anchorage lines G and 
the lower lines E and F as shown, to remove the 
excessive deflection of the former, which was cal- 
culated to be not less than 3 ft., even under maxi- 
mum stress. The lower line bars from A to F were 


provided with adjustments at their lower ends, as 
shown in detail, Fig. 54. 


This adjustment also 


' 


Fig. 58. 
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acted as an equaliser for the two bars composing 
each line of secondary anchorages. The main lines 
G had no adjustment between bents 0 and panel- 
points 14, to avoid any difficulties due to the 
improper adjusting of this important member. 
Bent 0, and a portion of bent 2, formed a tower 
to support the lines of bars radiating from the top 
of bent0. (See Figs. 49 and 51.) 

In order to fully appreciate the difficulties that 
would have had to be overcome if the provisions of 
clause 85 of the specification had been carried out, 
it will be necessary to show the relative alignments 
and elevations of the old and new work. These 
are indicated in Figs. 49 to 53. From the relative 
alignments it will be seen that the method of erect- 
ing the new material from cable tramways carried 
by the towers of the suspension bridge would have 
been a difficult operation, as the south rib of the 
arch was, near the springing on the New York 
side, about 45 ft. to the south of the centre line 
of the suspension bridge, and the north rib 
almost directly beneath it. This would have 
necessitated swinging the material out some distance 
from the point of suspension—a very difficult 
operation where the erection is carried on without 
falsework or any other means of attaching side 
lines. From the relative elevations of the old and 
new structures, it will be seen that the former would 
have had to be raised «bout 5 ft., in order to clear 
the new floor at the centre. In raising the cables 
on top of the towers this distance, they would have 
moved back toward their anchorages about 2 ft., 
and would also have tended to move toward the 
centre line of the bridge, as the cables did not hang 
in a vertical plane but sloped toward the stiffening 
trusses. The contractors, in view of all these 


difficulties and of the untried nature of the work 
under such conditions, abandoned this method, and 
carried out the following scheme of erection. 
Material yards were established on both sides of 
the gorge (see Fig. 48), but the material was all 





shipped to the New York side on account of the 
greater railroad facilities. A narrow-gauge material 
track was laid’ over the old bridge on one side of the 
roadway, leaving sufficient clear room for the regu- 
lar highway traffic. The new material was carried 
on small hand-cars from the New York yard out 
upon the old bridge, to the Canadian yard on this 
track. Two steel travellers were built, one for 
each side of the gorge. They were carried on the 
top chord of the stiffening trusses, and were operated 
by means of two eight-spool hoisting engines at 
either side of the old bridge. The ropes from the 
engines to the travellers were carried along the 
top chords of the stiffening trusses. The general 
arrangement of this plant is shown on the general 
plan of erection, Fig. 48. A drawing of the tra- 
veller in position on the stiffening trusses is 
shown in Figs. 58 and 59. The latter also shows 
the position of the material track, and the vary- 
ing positions of the cables and suspenders of the 
old bridge. 








The travellers, as can be noted from the drawing, 
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stiffening trusses intact, or at least somewhat effi- 
cient, as long as possible. As it had been ascer. 
tained during the preliminary examinations and 
measurements, that the north rib of the arch would 
strike the bottom chord of the north stiffening 
truss on the Canadian side, near panel-point 15 
about 100 ft. from closure, it was decided to re- 
inforce the stiffening trusses so that the lower half 
below the roadway could be completely cut away 
without entirely destroying their efficiency. In 
order to accomplish this, two 10-in. channels were 
bolted on each side of the diagonals at their inter. 
section just below the floor-beams for a distance of 
160 ft. each side of the centre. As one-half of 
the suspender rods were attached. to the old floor. 
beams spaced 10 ft. centre to centre, and the 
other half to the bottom chords of the stiffening 
trusses, new floor-beams were placed between the 
old ones, and the suspender rods attached to them 
were replaced by temporary timber attachments be- 
tween the cables and the new floor-beams, 





Original and Final Methods outlined for Closure 
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were provided with long and short booms, on 
account of the varying distances of the new work 
from the trusses. They were also designed with a 
view to shifting the attachment of the booms ver- 
tically, to clear the cables when operating on that 
part of the old bridge where the cables were only a 
few feet above the stiffening trusses. This position 
of the booms is shown in dotted lines. On account 
of the small carrying capacity ‘of the suspension 
bridge, the travellers were made very light, being 
designed for a load of but 6 tons per boom, the 
weight of one chord section of the arch. It was 
for this reason, and also on account of the short 
distances between suspender rods, that the chord 
sections were made in such short lengths (21 ft. to 
25 ft.). In order to make it as convenient as pos- 
sible to handle these chord sections, an attachment 
composed of two 6-in. by 4-in. angles and an oblong 
ring was designed. As can be noted from Fig. 59, 
this attachment was made in such a manner that 
when bolted to the chord sections near its centre 
of gravity, the latter would lie at about its final 
inclination when swung out into space by the booms 
of the travellers. Four rivets in the cover-plates 
of each chord section were left out near the centre 
of gravity, to provide the necessary holes for the 
bolts of this attachment. 

In adopting this method of erection, the con- 
tractors expected to maintain traffic during the 
greater part of the time of erection. In order to 
safely carry traffic, and also to support the 
travellers, it was considered advisable to keep the 








and Adjustment of Arch.—The original method 
outlined for closing the arch was to start the two 
halves high enough to allow ample clearance for 
the erection of the centre chord sections, and then, 
after the two halves were erected complete, to 
lower them into place by means of the toggles at 
the anchorages. The ends of the arch were to be 
planed square, and were to abut directly against 
each other. This method was abandoned by the 
contractors for the following reasons: 1. The lack 
of clearance above the arch at the centre, due to the 
position of the old bridge. 2. The interference of 
the old bridge in getting top laterals into place 
near centre before closure. 3. The fact that the 
top chords would meet first, This would not 
be desirable, because the top laterals would not 
be in place ; and, again, because the diagonals in 
panels 19 and 20 meet on the bottom chord at panel- 
point 20, therefore making this point the proper 
one for initial closure, 4, The fact that in such a 
long span a reasonable doubt must exist as to the 
proper distribution of stress between the top and 
bottom chords when closed in this way, due to the 
accumulative effect of slight inaccuracies in shop 
work or to possible inaccuracy of field measure- 
ments; and due also to the different distribution 
of stress in a structure overhanging as a cantilever 
and in a two-hinged arch. 

The method finally adopted was: 1. To start the 
arch in such a manner that under a normal tempe- 
rature of 60 deg. it would be in its final position at 
closure. 2. To swing the arch as a three-hing 
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ucture, placing the centre hinge in the bottom 
seed at canal jolt 20, and omitting top chords 
19 and 20, thus making the bottom chords carry 
the greater part of the stress due to the dead load 
at the time of closure. 3. To change to a two- 
hinged arch by placing the top chords 19 and 20 
in position, and, by means of an hydraulic ram 
placed at upper panel-point 20, to impart to the 
top chords the stress they were calculated to bear 
in a two-hinged arch under existing conditions. 

In order to provide for starting the arch correctly, 
so that lower panel-point 20 would be in its proper 
position at closure, the movement of this point 
was calculated, assuming the structure to be com- 
pleted to panel-point 20, and to be carried as yet 
by the anchorages. The elongation of the anchor- 
age bars under maximum stress, and the play in 
the pins connecting them, added to the distortion 
of the arch under these conditions, were found to 
cause lower panel-point 20 to move out 5 in. and 
deflect about 14 in. It was therefore decided to 
set the toggles 5 in. short, so that the total length 
from the anchorage pits to panel-point 20 would 
come to the measured distance when completed to 
closure. It was for this reason also that no adjust- 
ment was provided in the main lines of bars from 
the top of bent 0 to panel-point 14, as already 
noted, the setting of the main toggles absolutely 
fixing the distance. ; 

The necessary clearance required at lower panel- 
point 20 to enter the bottom chords 19 and 20 at 
the time of closure, was provided by planing the 
ends back ? in., making an opening of 14 in. under 
normal temperature. In case the clearance would 
not be sufficient, it could be increased by raising 
the arch slightly with the toggles at the anchorage 
pits. A 12-in. pin was then to be inserted at 
lower panel-point 20, to act as a temporary hinge. 
This pin was not to be removed, but was to finish 
flush with the webs of the chords, so that plates 
could be riveted on the outside, giving the appear- 
ance of a riveted joint in the finished structure 
(see Fig. 43). 

Assuming the arch to be swung on three hinges, 
it was found by calculating the position of the ends 
of the top chords at panel-point 20, that they 
would, if made of the geometrical length, overlap 
2} in. Therefore, to give ample clearance for in- 
serting the top-chord sections 19 and 20 after the 
arch was swung on three hinges, it was decided to 
plane the end of each chord section back 3 in., 
making a geometrical opening of 6 in., and an 
opening or clearance of 3? in. under existing con- 
ditions at normal temperature. To change the 
three-hinged arch to atwo-hinged arch, the hydraulic 
rams were then to be put in place. The calculated 
stress in the top chords 19 and 20 of the two- 
hinged arch under existing conditions, was calculated 
to be 370,000 Ib. per rib at normal temperature. 
Therefore, the hydraulic rams should increase the 
opening of 3} in. to 6 in. ata pressure of 370,000 lb., 
temperature normal (60 deg.). Every 10 deg. in- 
crease in temperature above the normal would 
reduce the pressure 34,000 lb., and vice versd. This 
opening was then to be filled by means of a cast- 
steel key, made to conform to the shape of the 
chord sections, the rams removed, and the joints 
finished with heavy connecting-plates, completely 
covering the keys. (See Figs. 43 to 45). The 

. 6-in. keys were to be shipped unfinished to the 
bridge site, and to be kept at a local machine shop 
until a measurement of the opening could be ob- 
tained, as imperfection in workmanship or errors 
m measurement might cause the opening to vary 
from the calculated 6 in. Whatever opening would 
be obtained at the required stress would determine 
the size of the keys. The opening could be main- 
tained temporarily by means of small plates acting 
as temporary packing-pieces, until the permanent 
keys could be planed to the size required. The 
tivet-holes in the connection-plates were to be 
drilled in the field to conform to this opening, and 
the centre stringers were not to be shipped until 
the op:ning was measured, to insure a perfect 
fitting of all parts of the structure affected by it. 


(To be continued.) 





MESSRS, SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LV. 
Qvuick-Frrinc Guns—(continued). 
Cylindrical Breech-Block, with Repeat Firing 
Action (Figs. 505 to 507).—This type contains the 
‘ame principal elements as the preceding one (on 





page 611 ante) ; it differs from it, however, in this 
detail, that during the opening and closing actions, 
the breech-block is not shifted with relation to 
the seating, the swinging of the mechanism to the 
side, taking place immediately after unscrewing. 

The block is cylindrical, with two threaded 8 
and two interruptions ; a screwed cylindrical 
part is cut out centrally m the rear, thus forming 
a toothed socket for a pivot of equal diameter 
carried by the breech-screw support, and which 
effects the connection of the breech-screw and the 
support. On the right the block is fitted with a 
toothed wheel arrangement, of the same type as 
that described for the preceding breech-piece ; the 
female screw is cut in such a way that the block 
can enter the gun simply by bringing round the 
hand-lever, no shifting action being necessary. 

The breech-block support is in the form of a 
disc ; it completely closes the gun in the rear, and 
affords, in consequence, full protection for the 
various parts of the mechanism. It pivots round 
a vertical hinge fitted to the right of the breech- 
end, and carries the block through the screwed 
socket and pivot mentioned above. It carries 
also on the right the socket for the endless screw, 
which works the pinion that forms part of the 
breech-screw, and on which the hand-lever is 
fitted. This is provided with a jointed handle 
fitted with a catch, which prevents the accidental 
opening of the breech. The repeat firing action 
is of the type. already described ; it is worked by 
a horizontal lever placed immediately below the 
hand-lever, and is fitted with the required safety 
devices. A double-ended extractor is lodged in 
the gun, and oscillates freely to eject the empty 
cartridge-cases ; it is worked by the butt-end 
of the breech-block support, which bears on it 
when the screw is made to swing completely to 
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the side. A spring-latch, which serves solely to 
fix the screw on its axis as soon as the swinging to 
the side has commenced, is provided on the left 
side of the screw support. hen the latter comes 
in contact with the rear-end of the female screw, 
this connection ceases. 

To open the breech, the hand-lever is brought 
round from left to right ; during the first period the 
catch leaves the gun, and the lever, on getting 
away from the breech-block support, works the 
endless screw, which produces the release of the 
block. In the second period, the whole of the 
mechanism, drawn by the hand-lever, pivots round 
the vertical hinge, until the breech of the gun 
is completely freed, the latch fixing the block on 
its axis; when the swinging round is complete, 
the mechanism bears on the heel of the extractor, 
which effects the ejection of the empty cartridge- 
case. 

To close the breech the action is repeated in- 
versely. When the breech is closed, it is suffi- 
cient to pull the firing-line to fire the gun; the 
firing device cannot act until the breech is com- 
pletely closed. 

Conical Breech-Block, with Repeat Firing Action 
(Figs. 508 to 510).—This type is very similar to the 
preceding one, though the breech-block is conical, 
and the working mechanism consists of conical 
pinion gearing. 

The block has two threaded parts and two inter- 
ruptions ; swinging to the side takes place imme- 
diately after unscrewing, the block not being 
shifted with regard to the centre line of the gun. 
It is united to the support by a screwed joint 
of the type described for the preceding breech- 
piece. The breech-block support consists of a 
circular disc, which pivots round a vertical hinge 
on the right hand of the gun; it carries all 
the mechanism. In its central plane is the socket 
for the conical pinion fitted to the hand-lever. The 
lower part of the breech-block is fitted with a pinion 


of same shape, the two pinions causing, by actin 
on the hand-lever, the screwing or unscrewing 0 
the breech-block in its seat. ’ 

The hand-lever is provided with a spiral spring, 
the object of which is to insure the locking of the 
system when the breech is completely closed. The 
extractor, latch, firing device, and general working 
of all the various parts are similar to those described 
with the preceding breech-piece. 

Conical Breech-Block, with Shifting Action (Figs. 
511 and 512).—This differs from the preceding one, 
as the block is slightly shifted in its support ; more- 
over, the working lever is fitted to the lower part of 
the breech-block. The latter is slightly conical, and 
has four threaded parts and four interruptions ; 
there is only one clutch ejector, of the type already 
described. On the rear is a coni toothed 
arrangement that gears into a pinion worked by 
the lever ; this produces the necessary partial revo- 
lution of the breech-screw. On the continuation 
of the breech-block and on its centre line, is a pivot 
threaded on its outside circumference on two 
sectors, there being also two interruptions. When 
the breech is closed, the block support lodges in a 
rabbet in the rear-end of the gun. 

This support is continued in the rear by a 
horizontal frame that forms a slide; as will be 
seen in Fig. 512, which shows the breech mechanism 
taken apart, the right-hand side of the breech- 
block support frame is made with a circular 
groove on its lower surface, the groove ending in a 
semi-cylindrical bearing. 

The mechanism is carried entirely on the support- 
ing frame, and consists of the conical gearing men- 
tioned above, and of the jointed hand-lever. On 
the first arm of the lever is a slide that carries the 
pinion centre, and which fits to the breech through 
a bayonet-joint, of which the breech-block rear 
pivot forms one of the elements. The second arm 
ends in a roller which, during the operation, 
moves in the lower groove of the support above 
referred to, and, by bearing on the bottom of the 
groove, insures the removal of the breech-block 
from the breech and its swinging to the side of the 
system. 

The working lever is fitted with a jointed handle 
provided with a catch; this, when the breech is 
completely closed, enters a notch in the rear of 
the gun tube and prevents accidental opening of 
the breech. The firing device is repeating and 


works by percussion ; it is similar to the one pre- 


viously described. 

To open the breech it is sufficient to turn round 
the hand-lever from left to right in a horizontal 
plane. During the first period the conical pinion 
effects the unscrewing of the breech-block ; during 
the second, the roller on the smaller arm bearing at 
the bottom of the groove helps to withdraw the 
block, which slides on the horizontal frame. The 
action continues without interruption by the swing 
to the side of the whole mechanism. ‘To close the 
breech the hand-lever is turned from right to left. 

Cylindrical Breech-Block, with Automatic Trigger- 
setting Action (Figs. 513 to 515).—In certain cases 
the method of working by conical pinions or endless 
screws, described for preceding types, is replaced by 
a rack, which acts direct on cylindrical toothed gear- 
ing in the rear part of the breech-block. A large 
number of quick-firing Schneider-Canet guns in 
service at the present time are fitted with this type 
of breech-closing arrangement. They have given 
the best results. 

The breech-block has two threaded parts and 
two interruptions. Its shape and dimensions are 
such that it is not necessary to draw it back to dis- 
engage it from the seat ; once turned, it is imme- 
diately withdrawn by its support. This pivots 
round a vertical hinge; it contains a holding 
and guiding gear for the block, and sockets for the 
various parts of the mechanism and firing device. 
The working gear proper consists of a hand-lever, 
a rack, and the toothed part eut in the rear of the 
breech-block. The lever is in one piece with the 
hinge-holt, and is fitted with a pivot that works the 
rack, and a heel that effects the swinging round of 
the breech-block support. The rack is guided 
throughout in the support and engages the teeth 
of the block ; on the other end is a socket in which 
fits the hand-lever pivot. 

The percussion piece is made with two helicoidal 
curved planes, cut symmetrically one with the other ; 
on opening the breech, these ascend two similar 
planes cut in the breech-block. The main spring 
rests on a ribbed tube which butts on the breech- 





block, and cannot follow the longitudinal action of 
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the percussion piece. A pin, which runs through 
the block support and the percussion piece, | 
Prevents the latter from turning round, while it 
permits the cocking of the system on opening 
the breech. Firing can. also be effected by elec- 
tricity, in replacing the percussion piece by a con- 
tact pin. 

The electric-firing device has a single pin, | 
which, under the action of a spring, extends slightly 
yond the front of the breech-block, and which | 








FoR Quick-Firinc Guns, witH Conical BLock. 


touches, when the breech is closed, the centre of 
the electric fuse, screwed in the bottom of the 
cartridge-case. An insulated wire unites this pin 
toaswitch. The operator fires the gun by closing 
the circuit. . To prevent misfires or delays in firing, 
all the contacts are covered with silver, and a few 
seconds before it is required, the battery is worked 
on a high shunt-resistance. 

The extractor is fork-shaped ; it disengages the 
empty cartridge-case and effects its ejection. To 
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this end it is fitted on a bolt provided with a stud, 

on which bears an incline cut in a tube fitted to 

the hinge bolt. When the breech is completely 

closed, the hand-lever clutches the block support | 
automatically, and prevents all accidental opening 
of the breech. The catch being in the breech-screw 

and the trigger in the breech support, the trigger 

being, moreover, governed by the end of the 

firing-lever placed on the rear end of the gun—the 

gun cannot be fired until the breech is completely 

closed, 

To open the breech, it is sufficient to press on 
the handle to disengage the clutch at the heel and 
to bring the lever, in one action, from left to right. 
In doing this, the lever withdraws the rack, and 
the breech-block becoming disengaged, pushes back 
the percussion-piece and sets its spring. When 
the breech-block is thrown back, the catch engages 
under a shoulder made on the rear of the percus- 
sion-piece, and keeps it cocked. When the block 
is quite unscrewed, the driving heel bears on the 
block support, and brings it to the side, while the 
latch bolt, pushed by its spring, engages in the 
rack and fixes the block in its support; the ex- 
tractor then disengages the empty cartridge-case 
and throws it back. ‘lo close the breech, it is suffi- 
cient to repeat this action inversely. 








AMERICAN Naturat Gas.—The Carnegie Natural Gas 
Company, of Pittsburg, has_purch for 8,000/. a 
controlling interest in the Waynesburg Natural Gas 
Company, of Waynesburg, Pennsylvania. 





New CENTRAL PASSENGER Ratiway STATION IN CoPEN- 
HAGEN.—The present main station in Copenhagen, which 
is about thirty-five years old, is entirely inadequate for 
the present traffic, which now comprises the working of 
eight railway lines. Next year the large new goods 
central station will be ready, and the authurities have 
therefore now invited the tendering of plans fora new 
central passenger station, which must received not 
later than November 15, 1899. The committee in ques- 
tion has at its disposal three prizes of respectively 
10,000 kr., 6000 kr., and 4000/. for the three best plans. 
The plans must not only deal with matters as they exist 
at present, but due regard must be shown to the develop- 
ment which is likely to take place. Persons desirous of 
competing can obtain all necessary papers and informa- 









tion by depositing the sum of 50 kr. 
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THE WATERWAYS OF RUSSIA. 


By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continucd from page 374.) 


6. The Onega Canal.—This canal skirts the Lake 
Onega, joining the rivers Vitegra and Svir, and 
was constructed at two periods, The first portion, 
12$ miles long and extending from the River 
Vitegra, 6% miles below the town of Vitegra, to a 
point on the lake called Chorny Peski, was con- 
structed in 1818-20. This avoided the most diffi- 
cult portion of the navigation of the Onega Lake. 
But the navigation of the remaining portion still 
proved very troublesome for the lightly-built river 
craft using the canal route, which were not at all 
adapted for lake navigation ; and from the middle 
of August continued head winds compelled vessels 
to await a change of wind at the mouth of the canal 
at Chorny Peski, whilst others which managed to 
get part of the way, were often driven back. More- 
over, the lake did not get clear of ice for nearly a 
month after the adjoining parts of the route, thus 
greatly hindering the traftic. To get rid of these 
difficulties the remaining portion of the Onega 
canal—30 miles long—reaching to the river Svir, 
was constructed in 1845-52. This portion of the 
canal intersected the rivers Vodlitsa and Vodla, 
and also the lake Kobil, which it crosses between 
two stone dams about one mile long. It enters the 
river Svir as it issues from the lake at the town of 
Vosnesensk, between two rough stone jetties. Both 
parts of the canal are open to the Onega lake, and 
are on a level with it. The normal depth of water 
in the new portion is 6 ft., whilst that in the old 
one was fixed at 8 ft. at summer low-water of the 
lake. The width in the bottom, which was only 
56 ft. in the old canal, has now been made the same 
as in the other canals. 

7. The River Svir.—This river issues from the 
south-west corner of the Onega lake, and, after a 
course of 133 miles, flows into the Ladogalake. For 
the first 40 miles of its course the land on either side 
is low ; for the next 28 miles it is slightly hilly, the 
highest mounds being about 52 miles from its source 
at the Medved rapids. Most of the rapids are con- 
centrated in this part of the river. The country then 
again becomes flatter, the greatest elevation of the 
banks being about 28 ft., at the town of Ladéiny 
Poly, 102 miles from its source. The depth of the 
water varies very much. On some of the rapids at 
summer low water it was 5} ft., whilst in the quiet 
parts it reaches 63 ft. The rapids extend from the 
beginning of the river for 86 miles, and are sepa- 
rated from one another by quiet and deep reaches. 
The river bottom at all the rapids consists of stony 
sills, or boulders of various sizes, on a clayey bed 
or of firm rubble or shingle. The two worst rapids 
are those called Medved and Sigovets. The Medved 
rapids extend over two miles—from 52 to 54 miles 
from the Onega lake. The Svir here breaks through 
the northern spur of the Valdii hills, making three 
sharp bends. The width of the stream at the com- 
mencement of the rapids is 420 ft. ; it then widens 
out to 560 ft., and again narrows to 280 ft. at the 
village of Kameny Navolok. From this point it 
widens again, attaining a width of 840 ft. at the 
end of the rapids. These terminate at a rock, below 
which comes the wailing or weeping reach—pro- 
bably so called because if a vessel strikes a rock 
anywhere on these rapids, she can generally get as 
far as this reach and then sinks ; it is impossible to 
stop on the rapids. The least depth of water on 
the Medved rapids was 5.6 ft. to 10.5 ft., or barely 
sufficient for navigation. The velocity of the cur- 
rent on these rapids is generally from 5.6 ft. to 
10.5 ft. per second, attaining in one place 13.24 ft. 
per second, which is the greatest velocity on the 
Svir. The fall on these rapids at the normal water 
level is 5.628 ft. in a distance of 1.85 miles. Next 
to the Medved rapids, those of Sigovets, at 66 miles 
from the source, are the 120st serious. The difficulty 
here consisted in the exceedingly confused current, 
due to the abundance of exposed boulders or rocks, 
as well along the banks as also in the stream, and 
in the sudden changes in the width of the river. 
The surface of the water all along these rapids is in 
a regular turmoil, especially at a place called Fox’s 
Neck, where several currents collide. The greatest 
velocity is 12 ft. per second. The depth of water 
was sufficient for navigation everywhere, except in 
one part, where at the lowest water it was only 
3.57 ft. The bottom consists of clay and stones or 
boulders. By dredging with dredgers specially 


adapted for raising stony ground, and by con- 








structing regulating dams, the channel has been so 
much improved as, practically, to have removed all 
real obstacles to navigation. 

8. The Ladoga Canals.—These canals carry the 
traffic from the Svir across the rivers Sias and 
Volkhov to the Neva, and, although one set of 
canals—from the Sias across the Volkhov to the 
Neva—was constructed for the Vishni Volotchock 
and Tikhvinka routes before the Maria route was 
opened, yet, as all the Ladoga canals now form 
part of the Maria route, and the other two routes 
are comparatively insignificant, all the Ladoga 
canals will be dealt with here. 

The idea of these canals was only one of the 
numerous schemes for the improvement of the in- 
ternal water communications in Russia originated 
by Peter the Great, and the Peter I. canal between 
the rivers Volkhov and Neva was commenced in his 
time. At present there are two parallel sets of 
canals skirting the Ladoga lake, bearing the names 
of the sovereigns in whose reigns they were con- 
structed. The construction of the second set of 
canals was rendered necessary, as already ex- 
plained, by the enormous development of the traffic 
between the Volga and St. Petersburg. The part 
from Novaya Ladoga, on the Volkhov, to St. 
Petersburg, is used for the whole of the traftic 
along all three canal routes, and presents, probably, 
as great an activity in water communication—as 
regards the quantity of goods carried as well as the 
number of vessels passing during the navigation 
season—as is to be met with anywhere. 

A. Alexander I. Canal (the old Svir Canal), 
skirts the Ladoga lake between the rivers Svir and 
Sias. It intersects three rivers (Sviritsa, Pasha, 
and Kouybassar), and the Zagouba creek of the 
lake, which it crosses between two dams about two 
miles long. After that come 24} miles of excavated 
canal; the total length of the canal is 32 miles. 
The construction was begun in 1802 and finished in 
1810. Great difficulties arose from the exceedingly 
hard ground, and after a considerable amount of 
earthwork had been done, a mistake in levelling 
was discovered, amounting to 4 ft., at 4} miles 
from the Sias, and to 13 ft. at the higher ground at 
the Zagouba creek. It was proposed to get over 
the mistake by carrying the canal at a higher level 
than intended, and placing a lock at each end. 
Fortunately this was not done ; the error was cor- 
rected by continuing the excavations so as to give a 
normal depth of 5 ft. 10 in., with both ends of the 
canal open to the rivers and lake. But the width 
of the canal was restricted to 35 ft. The repeated 
destruction of the dams and towing paths, the 
narrowing and silting up of the canal by deposits, 
and the falling in of the banks, in course of time so 
reduced the depth of water, that at low water 
vessels could only pass with draught of water not 
exceeding 21 in. to 28 in. 

By various works carried out in 1862-5 and 
1876-7, the canal was made suitable for vessels 
returning empty, or with light cargoes, from St. 
Petersburg, and for rafts. But the main traftic 
goes by the neighbouring parallel canal of Alex- 
ander ITT. 

B. Catherine II, Canal (the old Sias Canal) skirts 
the lake in continuation of the Alexander I. Canal, 
from the river Sias to the river Volkhov at the 
town of Novaya Ladoga, near the lake. 

The originator of this canal was Peter I., who 
ordered the work to be surveyed in 1724. The 
Empress Catherine had the construction commenced 
in 1776, but, in consequence of the stiff clay which 
was encountered, and the consequent insolvency of 
the contractor, as well as of the war which was 
being carried on at that time, the completion was 
delayed for 36 years-—till 1802. Its length was 
only 6% miles ; the width was 56 ft. on the bottom, 
and the slope of the banks was 1} to 1. It starts 
one mile from the mouth of the Sias, and goes in a 
straight line to the Volkhov, which it enters two 
miles above its mouth. It is open-ended, and there 
are no structural works on it, except small jetties 
at the entrances to the rivers Sias and Volkhov. 
The silting up of the canal from drift and deposit, 
rendered it necessary to construct the new Maria 
Feodorovna Canal parallel to it. 

C. Peter I. Canal (the old Ladoga Canal) skirts 
the lake from Novaya Ladoga on the Volkhov, to 
the Neva at Schliisselburg. 

This was the first of the Ladoga canals to be con- 
structed. Peter the Great started the work with 
his own hands at Novaya Ladoga, on June 3, 1719. 
It was completed in 1731. It is 69 miles long, 
70 ft. wide, and 7 ft. deep. It is the only one 








of the Ladoga canals which is fitted with locks— 
one at each end—the water level in the canal be- 
ing 7 ft. above the lake, to save excavation. The 
small neighbouring lakes serve as storage reser- 
voirs. Under the Empress Catherine a second 
exit from the canal was constructed into the 
Volkhov, and under the Emperor Paul I. a second 
one was made into the Neva. 

D. Alexander II. Canal (the new Ladoga Canal) 
runs parallel to Peter I. Canal, between it and the 
lake. 

The Peter I. Canal had silted up to such an 
extent that it would have been necessary to deepen 
it 4 ft. to enable it to meet the requirements of 
the traffic. But this was impracticable on account 
of the length of time the work would take, and 
of the difficulty of the condition that it would 
have to be done in late autumn and winter, in 
order not to stop the traffic. It was, therefore, 
decided to build this new canal, which was accord- 
ingly done in 1861-6. It is open-ended, without 
locks ; it is 84 ft. wide on bottom, and 119 ft. to 
126 ft. at the water level, which varies with the 
water level in the lake. According to this the 
slope of the banks must be 3 to 1. At the lowest 
water level which occurs in the lake, the depth of 
water in the canal is not less than 5 ft. 10 in. 
The bottom is made horizontal from the river 
Volkhov to the river Nasia—for 56 miles—and 
from the Nasia to the Neva it has a fall of 25 in., 
corresponding to the whole fall of the lake surface 
towards the Neva. This canal is now in a perfectly 
satisfactory condition. 

E and F. Alexander III. and Maria Feodo- 
rovua Canals (the new Svir and Sias Canals) run 
parallel to the Alexander I. and Catharine II. 
Canals, between them and the lake. The old canals 
had become exceedingly troublesome by reason of 
their shallowness at low water or the flooding of the 
tow paths at high water. At last the very low 
water in 1875-6 occasioned such heavy losses, in 
consequence of the extensive transhipment of goods 
which had to be undertaken to lighten the barges, 
and the impossibility of delivering the goods in 
anything like the proper time at St. Petersburg, 
that action had to be taken at once, and it was 
determined to construct two new canals parallel to 
the old ones. The work was commenced in 1878. 
The normal width is 84 ft. on bottom, the ends at 
the Sias and Volkhov widening out into trumpet 
mouths. The bottom, along the centre line, is 
18 in. below the lower gate sill at the mouth of the 
Peter I. canal at Novaya Ladoga, and rises 6 in. 
on either side, to the bottom of the slopes of the 
bank. The normal depth of water is 8 ft. in 
summer, and not less than 5.8 ft. at the lowest 
water which occurs. The slopes of the banks, 
between low and high water levels, where they are 
most exposed to the wash of the water caused by 
wind or passing vessels, are turfed and planted with 
willows ; and the remaining part above that is sown 
with grass seed. The towing paths are raised not 
less than 3 ft. 6 in., above the highest water, and 
are sloped away from the canal so as to prevent 
rain water running off them into the canal, injuring 
the slopes and silting up the canal. During the 
excavation of the hard ground, much difficulty was 
caused by storms, with unprecedented high water 
in the lake, which destroyed all the dams and 
flooded the excavations. The dams and towing 
paths had, of course, to be strengthened. 

The Maria Feodorovna (new Sias) Canal, 6.5 miles 
long, was finished in 1880, and the Alexander Ti. 
(new Svir) Canal, 29 miles long, was finished in 
1882. This canal starts from the river Svir between 
stone jetties, about 1} miles below the mouth of the 
tributary Sviritsa. After a short cut of less than a 
mile,-it crosses the Zagouba creek between solid 
earthwork dams. The remainder of the canal is 
excavated. The combined length of the two new 
canals is 35.5 miles, whereas the combined length 
of the old ones was 38.5 miles. The new canals 
were opened with great festivities by the Emperor 
and Empress in 1883. 

9. The Neva forms tho last link of the water- 
ways connecting the Volga with the Baltic. The 
ordinary volume of flow is about 104,000 cubic es 
per second. It forms the outlet for the water 0 
the Ladoga Lake, which receives numerous rivers, 
amongst them the Svir, which brings down the 
water of the Onega Lake, and the River V ouoksa, 
or Voksa, which brings down the water from the 
Saima Lake, of Finland. It issues from the 
Ladoga Lake by two channels, between which is 
the island of Orekhov, on which is built the fortress 
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of Schliisselburg, and flows into the Gulf of Fin- 
land at St. Petersburg. The total length of the 
Neva is 37.5 miles. There are several rapids on 
it, where the river flows over stony sills or ledges 
of rock, and the current is usually strong, but 
there is generally from 6 ft. to 10 ft. of water on 
the rapids and not less than 13 ft. elsewhere. Gene- 
rally the depth varies from 20 ft. to 40 ft., and 
the river does not present any obstacle to navi- 
gation for vessels using this route. But both 
at its source and at its mouth the entrance is 
obstructed by a bar, in which the depth of water 
is only 7 ft. to 10 ft., and which prevents the en- 
trance of vessels, for which there is plenty of water 
in all other parts of the river. To remedy this at 
the mouth of the river, the Sea Canal has been 
constructed in the Gulf of Finland, from the 
Goutouiev Island, just below St. Petersburg, to the 
small Cronstadt Roads, near War Point. The 
length of the canal is 17.5 miles, and one mile of 
the Neva has been dredged to give access to it. 
The depth all along the canal and into the Neva is 
92 ft. The breadth between the dams for the first 
28 miles is 210 ft.; for the next 3) miles it is 
280 ft. ; the dams are carried no further. Beyond 
that the breadth of the channel is 350 ft. At the 
entrance to the canal from the Neva a basin of 
about 50 acres has been formed to accommodate the 
import trade, surrounded by about 1} miles of 
granite quays. This work was executed in the 
years 1878 to 1885. 

The effect of the successive reconstructions and 
improvements of the Maria Canal route will be 
made apparent most readily by the following 
tabular summary of particulars : 








—_— 1842. | 1892. | 1896. 

Number of vessels passed per 

day os es we oe 24 33 50 
Mean number of days from 

Ribinsk to St. Petersburg 99 45 35 
Goods carried in a season in 

million tons - a +3 4 1 2 
Number of locks on whole route 49 39 37 


Number of stanches st i 2 0 0 
Dimensions of barges allowed to 
pass : 
Length.. 


91 ft. 15 210 ft. 











Breadth 27 ft. 28 ft. 314 ft. 
Draught es es .. |4 ft. Lin. | 4 ft. 8 in. |5 ft. 10 in. 
Maximum cargo carried on full- 
sized barge tons 160 355 650 





The particulars in this Table are taken from the 
publications by Engineers of the Department of 
Ways of Communication. According to informa- 
tion recently procured from business people who 
have their goods conveyed by this route, the 
largest barges which may be used are 238 ft. long 
over all, with the same breadth, carrying capacity 
and draught of water as in the Table. This discre- 
pancy between the length of the barges—238 ft. and 
210 ft. in the Table—is, probably, not great, as the 
greater length must refer to the actual extreme 
length, including the rudder ; whereas 210 ft. is the 
official limit, which may be taken as the measure- 
ment over stem and stern-post, and which is, pro- 
bably, exceeded in practice. It should also be 
stated that the draught of water of 5 ft. 10 in. may 
be exceeded if the depth of water along the route 
is sufficient, thus increasing the carrying capacity 

" of the barge. 
Very few barges of this size have been built, as 
they are found to be very expensive. No barge 
makes more than one double trip in a season. 
They start from Ribinsk in May and June, and up 
to nearly the end of August, arriving at St. Peters- 
burg between the middle of June and middle of 
October. The first barges take-30 to 35 days to 
reach St. Petersburg; those starting about the 
middle of June experience great delays from con- 
gestion of traffic at the locks, and take about 
60 days; after that the time is again gradually 
reduced to about 35 days for the trip—or rather 
more than the first barges of the season, which have 
the advantage of much longer days. The barges 
leave St. Petersburg on their return trips—-mostly 
empty— before about September 22. Those start- 
ing later than that run the risk of being caught by 
the ice and having to winter on the road. The 
cnation of the navigation varies in different parts 
. the Maria route ; the Sheksna is generally free 
— ice for 215 days, the Bislosersk Canal for 178 
Pa 8, the Onega Canal for 186 days, and the Neva 
or 218 days. 

_The vessels navigating the Maria route are of two 
inds—those of weak build, to last one season only, 
and those of strong build, to last several seasons. 


Those of the first kind have always been in use. 
They are badly shaped and fastened, are unhandy, 
and have a small carrying capacity. They are sold 
at St. Petersburg for breaking up—generally for 
firewood. They continue in use only on account of 
their cheapness. 

Those of the second category are, generally, well- 
built and fastened, and have good lines, and last 
for, probably, seven or eight years at least. They 
are such as navigate the Volga, and have been 
described in a previous article on the Volga. But, 
although they possess the great advantage over the 
other class of vessels of bringing a good-sized cargo 
from the place of shipment on the Volga to St. 
Petersburg without transhipment, they are so much 
more expensive than the other vessels that they 
have not as great an advantage over them as might 
be expected. Still they are gradually coming into 
use more and more. 

In 1884, before the locks had been finally 
lengthened, an attempt was made to build barges 
about 210 ft. long, to divide in the middle, so that 
each half could pass separately through the locks, 
the two halves being reunited after having passed 
through all the locks ; but only two such barges 
were built—they proved too expensive. 

The barges are built of wood ; iron barges have 
been built only for carrying petroleum in bulk— 
they are too expensive for general use. 

There are various methods of towing in use on 
different parts of the route. 

On the Sheksna steam power and horses are used. 
In the deeper reaches ordinary steam tugs do the 
work, whereas in the shallower parts the towing is 
done by steamers hauling on a chain laid on the 
bottom of the river. ‘here are several change 
stations for these chain tugs. This method of 
towing was introduced in 1863. For horse towage 
against stream the law allows 16 tons of cargo per 
horse. But in practice 20 to 30 tons is allowed per 
horse in the easier smooth parts of the river, 
whilst four to eight tons used to be allowed per 
horse on the rapids before the locks were built. 

On the Biélosersk Canal, river Kovja, and part 
of the river Vitegra, and .on the Onega Canal, the 
towing is done by horses and sometimes by men. 
On the canals one horse is allowed for every 65 tons 
of cargo, or one man for every 21 tons. On the 
greater part of the canalised portion of the river 
Vitegra haulage is by men. 

On the river Svir vessels either float down stream 
propelled and steered by sweeps, or are towed by 
steamers. In the former case men are taken on 
board specially to man the sweeps, and are under 
orders of the pilot. The river is divided into sec- 
tions called ‘‘ distances,” and for each distance 
there is a set of pilots, who are not allowed to act 
beyond their distance. From the last rapid to the 
river Sviritsa, no pilot is required. The number of 
rowers required is regulated by a table for each 
distance, dependent upon the nature of the rapids. 
The number of vessels towed down stream by one 
tug varies, and is fixed by authorised rules. A tug 
may start with as many as five vessels from the 
source, but she must take them singly over the rapids 
Medved and Sigovets. 

The navigation against stream on the Svir is 
carried on by sailing, by horse-towing, by steam 
tugs, and by chain steamers. The cheapest and 
oldest method is sailing, which is much in use by 
vessels belonging to local people for local traffic, 
and which are specially rigged for the purpose. 
But this method is inconvenient because vessels lose 
much time in waiting for a fair wind; on account 
of the very winding nature of the river, delays are 
continually taking. place. For this reason these 
vessels frequently resort to horse haulage to help 
themon. The number of horses required for various- 
sized vessels along any distance is fixed byauthorised 
tables. Pilots have to be changed at fixed stations 
for going against stream just as-for-going down 
stream, and horses have to be changed at these 
stations also. Towing against stream is organised 
in a similar way to that down stream, the number 
of vessels a tug may tow varying with the strength 
of the current. Chain steamers work from the 
Podiandebsk rapid to the town of Miatousov, a 
distance of 36$ miles, where there is the greatest 
number of rapids and where the current is greatest. 
A chain steamer will take four to six vessels against 
stream at two to three miles per hour. 

After passing down ‘the Svir, vessels are towed 
along the Ladoga canals by horses, in accordance 
with authorised regulations. 








The organisation of the horse-towing business is 


an interesting application of local self-government. 
In spring all the owners of towing horses choose 
one overseer or elder (called starosta) and four 
assistants—two for Novaya Ladoga and two for 
Schliisselburg. At their meeting the owners fix 
the rates for towing for the season, also the fee to 
be paid per horse each trip, for the purchase of 
fodder, for sanitary supervision, for acquiring their 
rights, for the formation of a reserve fund, out of 
which loans are granted to the owners of vessels, 
&c. The result of this organisation has been to 
greatly accelerate the movement of vessels. 

During 1881 and 1882 vessels were towed by tug 
steamers on the Alexandra III. and Maria Feodo- 
rovna Canals, but this did not prove satisfactory 
and was given up. 

Vessels returning from St. Petersburg and vessels 
loaded with timber or other low-priced goods, and 
rafts of timber, go along the old Ladoga canals by 
horse haulage. 

On the Neva vessels are generally towed by tugs. 
At St. Petersburg the vessels are unloaded into 
warehouses or stores, or else their cargoes are 
transferred direct to sea-going steamers, which now 
come up to St. Petersburg by the Marine Canal. 

This description may now be brought to a close 
with a few remarks about the amount of traffic 
along this route. These are derived mainly from a 
book published in 1893 by the Ribinsk Exchange 
Committee to celebrate the 50 years’ jubilee of that 
Exchange, which occurred in 1892. The opening 
of the Ribinsk-Bologoé Railway in 1870 very 
seriously affected the other two canal routes, but it 
does not appear to have affected the Maria route 
much, as will be seen by the following returns. Of 
the fourteen principal goods, viz., wheat, rye, oats, 
linseed, buckwheat, millet, barley, peas, rye flour, 
wheat flour, salt, tallow, spirits, and iron, the 
quantities carried by this route were : 

In 10 years, 1860-1869, 470,600 tons per annum. 


1870-1879, 563,750 ,, 9 
1880-1889, 639,600 ,, ” 


At the same time the railway traflic was also in- 
creasing, whilst some goods which used to be 
carried by water were taken by rail. This shows 
that the effect of the development of the country by 
railways increased the traffic by canal as well as by 
rail. Indeed, there is reason for concluding that 
the water carriage increased in a greater ratio than 
carriage by rail, for whilst from 1873 to 1879 in- 
clusive, 574 per cent. of the total traffic went by 
the Maria route, from 1880 to 1889 inclusive this 
rose to nearly 63 per cent. This, doubtless, is due 
to the great improvements which have been effected 
in the canal route, as well as to the lowering of 
freights in consequence of competition with the 
railway. The total amount of goods of all kinds 
carried by this route from the Volga to St. Peters- 
burg in 1893 was one million tons and the capa- 
bility of the route is equal to double this traffic. 

The rates of freights between Ribinsk and St. 
Petersburg, of course, vary, but the following is a 
fair general comparison between them : 

By rail 27s. 6d. per ton. 
By the Tikhvinka route 20s. 9d. to 22s. per ton. 
By the Maria route 13s. 9d. per ton. 

This shows clearly what an immense advantage 
water carriage offers as compared with carriage by 
rail, and how very important it is to maintain the 
canal routes in the highest state of efficiency. 


(To be continued.) 








Our Locomotive Exports.—Notwithstanding appa- 
rently increasing competition on the part of American 
locomotive makers, the exports of British locomotives 
have been moving on well this year. The value of the 
engines exported from the United Kingdom in April was 
108,613/., as compared with 80,604/. in April, 1898, and 
75,2941. in April; 1897. In these totals the value of the 
engines shipped to British India figured for 76,326/., as 
compared with 22,360/. and 6934/. respectively. The 
value of the locomotives exported in the four months 
ending April 30 this year was 449,974/., as compared with 
283,4612. in the corresponding period of 1898, and 458,554/. 
in the corresponding = of 1897. The figures have 
been greatly improved this year by larger exports to 
British India, which took locomotives to the value of 
218,972. to April 30, as compared with 82,7287. and 
114,9032. in the corresponding periods of 1898 and 1897 
respectively. South America also took British locomo- 
tives in the first four months of this year to the value of 
65,300/., as compared with 32,453/. and 82,294/. in the 
corresponding periods of 1898 and 1897 om ty J Our 
locomotive exports to Australasia declintd to April 30 
this year to 33,288/., as compared with 75,069/. and 
79,7521. in the corresponding periods of 1898 and 1887 





respectively. 





“IIVA ONILAT, «= “G “PIT “KIVE] AONVUING “ES ° 

















‘AUVUAIT °Z ‘OIT 


O 
Z 
a 
3 
(2) 
Z 
O 
Zz 
es) 





—- a 
ser » 


> 
— 
- 


> ae 
¥ 
fr 


Ay ra a ae 
(‘T¢9 abug 26 ‘uorjdriseag? soy) 


SUAANIONG TIVOINVHOAW AO NOILOLILSNI GHL dO ASOOH MUN GAHL 














May 19, 1 899.] 


ENGINEERING. 





641 














THE NEW HOUSE OF THE INSTITUTION OF MECHANICAL ENGINEERS. 


— CROUND FLOOR PLAN — 


(For Description, see Page 651.) 
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THE NEW ROYAL YACHT. 


(Continued from page 622.) 

As promised last week in concluding our article 
on the new Royal yacht Victoria and Albert, we 
how give an illustration on page 648 of the ma- 
chinery which is supplied by Messrs. Humphrys, 
‘€nnant, and Co., and is arranged in four water- 
tight compartments, the engines being in two, side 
by side, and the boilers in two, one before the 
other, The two sets of machinery will develop 
11,000 indicated horse-power for eight hours and 
7500 indicated horse-power continuously. The 
Pressure of steam in the boilers will be 300 lb. per 
Square inch, lowered by a reducing valve to 250 Ib. 

@ engines, 


‘te engines are of the vertical four-cylinder 





Fic. 6. Councit Room. 








triple-expansion description. The high-pressure 
cylinder is on the forward side of the intermediate, 
and these two are between two low-pressure cy- 
linders. The slide valves are of the piston type 
for the high and intermediate cylinders, and flat 
valves, with relief rings on the back, are fitted to 
the low-pressure cylinders. The valves are so set 
that one-third of the power may be developed in 
the high-pressure cylinders, one third in the inter- 
mediate, and one-third in the combined low-pres- 
sure cylinders. The piston and connecting-rods, 


bearings, &c., are similarly proportioned. In order 
to make the crankshafts interchangeable the crank- 
pins are all the same diameter, their lengths being 
proportioned to give the required surfaces. The 
cranks are arranged at such angles as will keep the 
engines free from vibration. 


— FIRST FLOOR PLAN — 





— Seat or faer —— 


EAST WING WEST WING 


" 





The high-pressure cylinders are 26} in., the 
intermediate 44} in., and the low-pressure cylin- 
ders 53 in. in diameter, with a stroke of 3 ft. 3 in. 
The revolutions for the maximum power will be 
140 per minute. The high and intermediate-pres- 
sure cylinders are fitted with piston valves, and the 
low-pressure with flat valves with large relief rings. 
The valves are each worked by double eccentrics and 
a single solid bar link, as fitted by Messrs. Hum- 
phrys for so many years with satisfactory results. 
The crankshafts are in two pieces 14} in. external 
and 8? in. internal diameter. The crankpins are 
154 in. external and 8} in. internal diameter, 
their lengths being 20 in. for the high and in- 
termediate pressure cylinders, and 13 in. for the 
low pressure. 

The engines are reversed by steam as well as by 
hand. The reversing engines each have two cylinders 
54 in. in diameter and 6 in. stroke, and make about 
130 revolutions in putting the link over from ahead 
to astern by means of a direct-acting double-threaded 
screw. To prevent any material amount of racing, 
each set of main engines is provided with an As- 
pinall’s patent governor, which actuatesa throttle 
valve fitted in the steam pipe close to the regulating 
valve. A lever is fitted to the back column of the 
high-pressure cylinder, to which the governor is 
attached, and this is designed to prevent the engines 
exceeding their normal revolutions by more than 
5 per cent. 

The steam pipe from the forward boiler-room is 
connected to the starboard engines, and that from 
the after boilers to the port engines, with a connec- 
tion in the engine-room. Separators with auto- 
matic and hand blow-off arrangements are fitted in 
the after boiler-room to these pipes. 

There are two condensers in each engine-room 
with the requisite connections for working the main 
engine when either condenser is shut off. This 
provision is made so that in the event of leakage 
occuring, the condenser may be disconnected and 
the defect remedied, without stopping the engines. 
These condensers are placed horizontally, and the 
water circulates outside the tubes. The tube- 
cooling surface is 12,000 square feet, or a little 
less than 1.1 square foot per indicated horse-power. 
The tubes are § in. external diameter, secured to 
the plates by screwed glands and tape packing. 
The air pumps, 11} in. in diameter, are worked 
directly from each low-pressure piston, and under 
normal conditions, each draws from its own con- 
denser, but means are fitted for supplying each air 
pump with water to prevent overheating when the 
corresponding condenser is not in use. 

One circulating pump is provided in each engine- 
room and a connection is made through the middle 
line bulkhead to allow of either pump supplying 
all the condensers. The impellers are 45 in. in 
diameter and the sea suction and discharge pipes 





16in. The usual provision is made for these 
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pumps to draw from the bilge. There are four fire 
and bilge pumps, each capable of delivering 60 tons 
of water per hour. These with the two circulating 
engines will, if required, pump about 2300 tons of 
water per hour from the bilge. A patent ‘‘ gravi- 
tation” feed-water heater by Messrs. J. H. Car- 
ruthers and Co. is fitted in each engine-room, 
through which the air pumps deliver into the feed 
tanks. 

A vertical auxiliary condenser with 800 square 
feet of cooling surface and a combined circulating 
and air pump, are provided in each engine. A 
turning engine with two cylinders 43 in. in diameter 
and 6 in. stroke is fitted in each engine-room to 
move the main engines through one revolution in 
not more than eight minutes. Provision is also 
made for turning the engines by hand. 

The screw propellers are arranged to work 
inwards when the vessel is steaming ahead. Each 
boss is fitted with three adjustable blades. The 
sropellers are of ordinary gun-metal, the blades 

eing secured to the boss by bolts of forged bronze. 
The diameter of the propellers is 13 ft. 3in. The 
blades are set at a pitch of 17 ft. 6in., and have 
an expanded surface of 12 square feet for each pro- 
peller. 

Duplicate steering engines by Messrs. Caldwell 
and Co., Glasgow, are arranged one in each engine- 
room, with shafting, &c., for working them from 
the bridge. The worms, which are below their 
wheels, work in an oil bath. At the after end of 
each engine-room, close to the cool chamber, there 
is a refrigerating machine, by the Haslam Foundry 
Company. Each machine is capable of keeping a 
chamber of 2500 cubic feet at a temperature of 
15 deg. in the tropics, and of keeping the atmo- 
sphere in the chamber dry. There are three sets 
of electric light engines, by Messrs. G. E. Bellis 
and Co., with dynamos by Messrs. Siemens, each 
set being of 600 amperes. To assist in ventilating 
the engine-rooms there are four blowing fans, one 
at each end of each engine-room. 

The main cylinders are clothed on their sides, 
bottoms, and covers with mica. This is covered 
with polished mahogany secured by burnished 
brass strips. The flanges are covered with a 
planished steel casing fitted in portable sections, so 
that it may be readily removed. Asbestos cloth is 
fitted under the attachments of the mahogany and 
the steel. 

The boilers are of the Belleville type, and the 
safety valves are loaded by springs to 300 lb. per 
square inch. In the forward compartment there 
are six boilers, each containing eight generator and 
seven economiser elements, and three with ten 
generator and eight economiser elements. In the 
after compartment there are nine boilers, each 
with ten generator and eight economiser elements. 
The generator and economiser tubes are 4 in. and 

jin. in diameter respectively. The total heat- 
ing surface is 26,000 square feet, or about 
2.35 ft. per indicated horse-power, and the grate 
surface is 840 square feet, which will give about 
13 indicated horse-power per square foot. The feed 
pumps, which are of the Belleville vertical direct- 
acting description, are in the boiler-rooms, there 
being two main and two auxiliary, each about 
114 in. in diameter and 19}? in. stroke. In each 
boiler compartment there is one double-cylinder and 
one single-cylinder engine for delivering jets of air 
above the fires and into the combustion chambers 
to assist in mingling the gases. The boilers are to 
work under natural-draught conditions, but fans 
are provided to insure a plentiful supply of air to 
the stokeholds under all conditions of wind. Four 
See’s ash ejectors, with two pumping engines, are 
provided for discharging the ashes through the 
sides of the vessel, and there are two ordinary ash 
tubes and engines for use in harbour. 








DREDGING FOR GOLD. 


By Caprain C. C. swoncrincr, M.F.I.M.E., 
M.I. Mrcu. E., &c. 


(Continued from page 536.) 


9, Horse-Power Used in Dredging.—In calculat- 
ing the horse-power consumed by suction and by 
bucket dredges, figures have been taken from the 
various official reports on the Mining Industry of 
New Zealand, dates and pages in each instance 
being given. The calculations are made in theo- 
retical horse-power, and for easy references are 
given in tabular form. The difference in the weight 


(S = Suction Dredge. 


TABLE IL—SuHowinG THE THEORETICAL Horsk-POWER USED IN DREDGING. 
C B = Centre Bucket Dredge.) 
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Name and Ty pe of Dredge. 
Type of Engine. 
| Revolutions per Minute. 
| Steam Pressure in Pounds. 
| Mean Pressure. 
Theoretical Horse - Power 
Solid Material Raised per Hour 
| Height of Lift in Feet. 
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water, 384,0°0 foot-pounds 
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REMARKS, 


and Water in Foot-Pounds per 


Raising Water and Gravel. 


per Minute. 
per Minute. 


Pounds. 
| Height of Lift in Feer. 
Equivalent Work in Foot-Pounds 


Total Work in Raising Gravel 
‘yheoretical H.-P. Required in 
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.6|This shows that to over. 
come friction and work 
the separating p'ant, &c., 
82.8 theoretical horse 

power was required; that 
ig about 713 per cent. of 
the theoretical power 
needed to raise the actual 
weight. 

.5|This, in friction and in 
doing other work, 59.2 
theoretical horse-power 
was absorbed, or about 
697 per cent. of the theo- 
retical power needed to 
lift the gravel and water, 
No. 1 engine worked the 
dredge, and No. 2 drove 
the centrifugal pump. 
In this case it required 
44 theoretical _horse- 


15,00.) L 279,130 





‘pee 


20,600|15} 300,000 


power for the dredge, 
and 63 horse-power to 
raise the water for wash- 

ing—in all 107 horse- 
| power. Of this 95.4 horse- 
| 





>wer was absorbed in 

riction, &c., or 822 per 

| cent. cf that theoretically 
needed to raise the water 

and gravel. 

-6/The theoretical power 

needed to overcome fric- 





per minute tion, &c., was in this 
case 30.9 horse-power, or 
266 per cent. of that 
needed to raise the gravel 
and water. This seems 
very low; possibly a 
separate engine, or re- 
volving buckets, were 
used to raise the water. 

}| This leaves 59.4 theoretical 
horse-power to overcome 
friction, &c., or 560 per 
cen*. of that required to 
lift the water and gravel. 
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of the gravel lifted, while under the water level, 
has been disregarded ; and in estimating the steam 
power in compound engines it is assumed that the 
low-pressure develops the same power as the high- 
pressure cylinder. 

These results cannot be called conclusive, but 
they serve to show: 1. That the frictional losses of 
power in gold-dredging are very great, probably 
600 to 700 per cent. of the power theoretically 
sufficient to do the lifting work. 2. That in 
bucket dredges the theoretical engine power is 
roughly seven times that theoretically sufticient to 
do the work. 3. That the suction dredge, working 
in exceptionally favourable circumstances, namely, 
where 95 per cent. of the material to be lifted was 
fine gravel, consumed 94.4 theoretical horse-power 
on the 47,745 foot-pounds of work required to raise 
35 tons of solid material through 35 ft., together 
with the necessary water through 15 ft., while the 
Sew Hoy bucket dredge needed only 67.7 theo- 
retical horse-power for the 54,130 foot-pounds of 
work necessary to raise 50 tons of solid material 
through 29 ft., and the necessary water through 
15 ft., and the Kanieri dredge took only 107 
theoretical horse-power to accomplish the 83,400 
foot-pounds of work, representing the raising of 
75 tons of solid material through 30 ft., and of the 
necessary water through 15 ft. It is, therefore, 
evident that, even in favourable circumstances, the 
suction dredge in gold dredging requires consider- 
ably more power than the bucket dredge, the excess 
being largely due to the large quantity of super- 
fluous water lifted with the gravel. In proportion 
as the material becomes coarse, the consumption of 
power, of course, becomes greater. Mr. J. B. 
Jaquet, in his ‘‘ Notes on Gold Dredging,” 1898, 
states: ‘* As an instance of the costliness of the 
process (gold dredging by suction pumps), I may 
mention that a suction dredge, working upon the 
Waiparapa Beach, near the mouth of the Mataaura 
River, was found to require 60.7 horse-power to 





4ift on an average 15 tons of gravel per hour, 


whereas a bucket dredge of 30.7 horse-power would 
lift many times this amount in the same time. 

The accuracy of the ratio established by the 
above Table between the theoretical power re- 
quired in the engine and the theoretical work to be 
done, expressed by the constant 7, may be tested 
by the coal consumption in the following cases. 

Millar’s Creek dredge,* with an output of 60 tons 
of solid material per hour, was fitted with an 
18 horse-power nominal engine for dredging, and a 
10 horse-power nominal engine for pumping-—in all 
28 horse-power nominal. The coal consumption 
was 326.6 lb. per hour. Allowing 5 lb. of coal per 
indicated horse-power, the total consumption re- 
presented about 65.3 indicated horse-power. Assu- 
ming the gravel, in this and the following cases, to 
have been lifted 30 ft., and the water to have been 
of normal quantity, and to have been raised 15 ft., 
the theoretical horse-power sufficient for the work 
would be about 9.3. The ratio between engine- 
power and work, therefore, in this instance, was 
very slightly over 7. 

The Le Grand dredge, raising 50 tons of gravel 
and the normal quantity of water, consumed 280 Ib. 
of coal, representing 56 indicated horse-power, on 
an assumption of 5 lb. per indicated horse-power per 
hour. ‘Taking the height of lift as before, the 
horse-power theoretically sufficient for the work 
would be 8.5, giving a ratio of 6.6 between en- 
gine power and work. 

The Clyde dredge, raising 50 tons of gravel per 
hour, had the same coal consumption as the Le 
Grand, consequently the ratio was the same. 

The Enterprise, lifting 75 tons of gravel per 
hour, was fitted with a compound 35 horse-power 
nominal engine, burning } ton of coal per hour. 
In this case the coal consumption may have been 
somewhat less, say, 4 1b. per indicated horse-powet 
per hour. The total consumption, would, there- 





* Reports on the Mining Industry of New Zealand, 1896, 
page 153, seq. 
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fore, represent 70 indicated horse-power. The 
horse-power theoretically sufficient to raise the 

avel and water was 11.6, which gives a ratio of 
rather over 6. 

Messrs. Priestman state that in grab or clam- 
shell dredges lifting 50 tons per hour, the coal 
consumption is 2 Ib. ie ton lifted per hour 
through, say, 30 ft. total lift. This does not in- 
clude raising the necessary water for washing, and 
the output is calculated for favourable ground ; the 
coal, too, is probably better than that in the fore- 
going estimates. ; ; 

Steam-dipper dredgers, including the driving of 
the pump for raising the water, probably require 
the same amount of power per ton lifted as the 
bucket dredge. Hand-dipper dredges are operated 
by two or four hands at the winch. 

10. Separation of the Material Dredged.—Very 
perfect separation of the material dredged is 
essential to the successful saving of its gold. In 
the early days of dredging, as already remarked, 
attention was mainly directed to increasing the 
lifting capacity of the dredge, while but very little 
thought was given to the equally important ques- 
tion of recovering the precious metal. This ten- 
dency was largely due to the fact that the dredges 
were mostly in charge of mechanics, imperfectly 
acquainted with the methods of recovery. It thus 
took time to demonstrate the impossibility of saving 
gold, as fine as that in the drift wash of ocean 
beaches and of river beds, if the material were 
rushed through narrow sluices, with a large stream 
of water; and the fact was not at once appre- 
ciated that, if a large percentage of the fine 
gold is to be saved, the big stones and coarse 
gravel must first be parted from the silt. Many 
dredging ventures have undoubtedly failed through 
neglecting separation, and through acting on the 
fallacious principle that by hastily sluicing un- 
sorted material, even if gold is lost, the greater 
quantity treated will more than compensate for the 
imperfect recovery. Such a method might, indeed, 
hold good, if the gold were coarse and heavy ; but 
in beaches and, generally, in river beds, the gold, 
by long attrition, has been ground into fine dust 
and minute scales, and to save a fair percentage 
requires very careful treatment. Good returns, 
therefore, are impossible without complete separa- 
tion as a preliminary to further treatment. With- 
out this the gold is raised, carried through the 
dredge, and redeposited in the river. That such a 
result has frequently taken place might be proved 
by many instances where dredges have worked 
the same ground several times, obtaining as good 
returns from the succeeding as from the first 
operation. 

For effecting separation, various appliances have 
been used, such as (a) grizzlys, (b) trommels, (c) 
shaking tables, and (d) perforated plates. 

(a) Grizzlys—As an instance of the use of the 

grizzly or bar-screen, one of the bucket dredges of 
the Waipori Company, New Zealand,* may be 
quoted. In this case the material, after being 
dumped from the buckets into a hopper, passed 
into a sluice in which was placed a grizzly formed 
of bars 6 ft. long placed } in. apart. Underneath 
this grizzly was a distributing-box, from which the 
fine wash was discharged for further treatment. 
- One of the Sew Hoy Company’s dredges also 
employed a similar method. The material was 
lifted by the buckets to 15 ft. above the water 
level, and then discharged on to an inclined grizzly 
made of flat iron bars 3 in. by } in., spaced 1} in. 
apart. The fine material from the grizzly passed 
into sluices. 

Captain Parker some years ago improved on the 
stationary grizzly by constructing what might be 
termed a travelling grizzly. This was employed 
with fair success on Parker’s dredge, operating in 
= Greymouth district, West Coast, New Zealand. 

¢ difficulty of washing and sizing some 53 cubic 
org or 80 tons, of gravel per hour on a limited 
table area was to a great extent reduced by the 
rh of this travelling grizzly or table, which was 

t. 6 in. long and 4 ft. wide, having the discharging 
ey in. higher than the receiving end. The table 
itself was made of bars or plates 6 in. wide, which 
wre Perforated with g-in. holes. The plates were 
ot hinged together, so as to form a flat surface 
table Ts the material, and, being hinged, the 
= — ed round pulley-wheels at each end, 

ormed a complete chain belt. This appa- 
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ratus was driven off the vertical shaft, on which 
the pinion was placed to drive the crown wheel 
on the tumbler shaft, and the speed of the 
table was about equal to that of the vertical 
shaft. The dredged material was lifted to a height 
of 24 ft. above water level and dumped into the 
hopper, which shot all the material on to the travel- 
ling table ; a portion of the water from the centri- 
fugal pump came into the hopper and then on to 
the travelling table, washing the dredged material, 
and carrying all the fine sand through the perfora- 
tions in the belt, while the coarse stuff, shingle and 
stones, was carried away on the table, and, when it 
passed over the end pulley, the coarse material was 
shot into an inclined chute into which a stream of 
water from the pump was brought to convey the 
waste material away clear of the dredger stern. 
The fine material fell on an inverted A slide, 
placed directly under the travelling belt, which 


caused about an equal quantity to fall into a longi- | bo 


tudinal chute oneach side, and thence from this chute 
the material and water was distributed on to the gold- 
saving tables. The stone and gravel chute was made 
in semicircular form of iron plates, and carried on 
light trestle-work, placed on a floating platform at 
the stern of the dredger. This platform was sup- 
ported by a number of casks and barrels lashed 
together, and by this means the waste material was 
deposited about 120 ft. beyond the stern of the 
dredge. This floating platform was of primitive 
construction, and did not give full satisfaction ; as, 
for instance, when a block took place in the stone 
chute the extra weight of material at this particular 
place sank the platform and consequently the chute, 
and therefore the grade ceasing to be uniform 
became difficult to clear. Speaking of this appli- 
ance, the official report* says: ‘‘ Although it is 
somewhat crude as regards the mechanism, Captain 
Parker has given the right idea to separate the 
material, and no doubt many of the dredges in the 
future will be provided with a similar system of 
separating the sand from the coarse shingle and 
stones ; but Captain Parker’s travelling table is not 
long enough to carry away the material over the 
stern of the dredge, unless a chute is used of con- 
siderable length, and this seems the most objec- 
tionable part of his appliance. The table should 
be long enough to convey the wash material over 
the stern of the dredge with a short chute at the 
end on a steep incline, which would require no 
water to be used to carry any coarse material away 
clear of the dredge.” The author would, however, 
point out that the grizzly, whether stationary or 
travelling, has no active influence on the washing 
and separating of the material. To obtain this 
positive washing, disintegrating and sizing action, 
recourse must be had to some such machines as 
trommels. 
(To be continued.) 





THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 

Art the recent annual meeting of this Association, the 
president, Mr. Adam Dugdale, Blackburn, in the chair, 
the report on the working for the past year was pre- 
sented, and showed that the Association is in a highly 
satisfactory ition. ne ony Samay continued progress 
was reported, there having been an accession to the 
membership during the year of 92 firms, 181 works, and 
254 boilers. The number of members on the books on 
December 31 was 1968, owning 3282 works and 6435 
boilers. The revenue amoun to 13,8577. 9s. 8d., and 
the net surplus over expenditure was 1729/. 8s. 4d. This 
increases the reserve find to 20,8397. 1s. 5d. These 
figures are the — yet recorded, and at the close of 
the year the number of members, number of works, and 
— of boilers under inspection stood higher than ever 

ore. 

A list of the trades of the various firms who are 
members of the Association accompanies the report. 
Cotton spinners and manufacturers (352) head the list, 
followed by public buildings (222), Government establish- 
ments (181), engineers, &c. (179), sawmillers and builders 
(158), gas and water works (133), brick, tile, and stone 
works (110), woollen and worsted manufacturers (88), 
&c., while there appear to be 684 steamboats, winches, 
and locomotives under inspection. 

In reviewing the work of the year, the report makes the 
following remarks : 

“The accumulated funds of the Association are more 
than adequate to meet any claims for compensation that 
may be made, but it may be mentioned that a re-insur- 
ance of the Association’s guarantee has been effected with 
Lloyd’s, thus giving our members and the public a double 
security. Ws 

‘Tn June of last year, anticipating the possible desires 
of the members in connection with the operations of the 








* Reports on the Mining Industry of New Zealand, 
1892, page 98, 





Workmen’s Compensation Act, the Committee resolved 
to offer them the opportunity of increasing the guarantee 
upon each of their boilers from 10007. to 2000/., and the 
members very generally availed themselves of this. The 
extra subscription charged, viz., 1s. only per boiler per 
annum, may appear, and no doubt is, very small for the 
increased guarantee given; but since the cost to the 
Association under its guarantee for injuries to the boilers 
of its members has not exceeded the sum of 7d. per boiler 
per annum during the 34 years it has endorsed the 
efficiency of its inspections by a pecuniary guarantee, it 
will be seen that the well-attested sufficiency of its 
system justified the course taken, and emphasised the fact 
that with such a service of inspection as that afforded to 
the members of this Association, the cost of insurance 

ainst explosions is very small indeed, and that while 
efficient inspection is costly, insurance is cheap. 

‘Six thousand four hundred and thirty-five ‘entire’ 
examinations of boilers were made during the year, ex- 
clusive of 169 partial ‘entire’ examinations, This is the 
expensive portion of the Association’s work, and the con- 
tinued and increasing ony of the Association is due 

le 


to its fundamental a : ‘Entire’ examination of a 
iler previous to the issue of a guarantee for the boiler. 
No inspection. Nod guarantee. 


‘* During the year the Association has recorded 56 ex- 
plosions, killing 32 persons and injuring 47 others, Of 
these 39, killing 24 persons and injuring 37 others, may 
be termed ‘explosions proper,’ while the remaining 17, 
killing 8 persons and injuring 10 others, may be termed 
‘ miscellaneous explosions,’ 2.¢., those arising from the 
bursting of steam pipes, stop valves, stills, fuel econo- 
misers, drying cylinders, &c. One of these explosions, by 
which no person was killed or injured, arose from a boiler 
pause by the Association. It was caused by over- 

eating from excessive deposit, due to the temporary use 
of unsuitable feed water. This, of course, is a class of 
explosion which cannot be prevented by periodical inspec- 
tion, and it is an illustration of the cases where compen- 
sation is paid by the Association under its guarantee. 
All the rest of the recorded explosions occurred outside 
the Association’s ranks. 

‘Under the Boiler Explosions Act, 1882-90, reports 
have been received up to the time of going to press of 88 
Preliminary 7 held during the year by the Board 
of Trade. Of these 21 have been followed by Formal In- 
vestigations, and costs ranging from 10/. to 100/., and 
amounting in the aggregate to 552/., were ordered to be 
paid by parties found to be in default. In seven cases 
no order was made as to costs. 

‘* A report by the chief engineer, dealing with experi- 
mental trials at the works of members during the year, 
and other matters of technical interest, will very shortly 
be issued to the members of the Association.” 

In moving the adoption of the report, the president 
made a statement to the effect that when arrears of work 
arising from the illness and death of the late chief engi- 
neer had been disposed of, Mr. C. E. Stromeyer, the new 
chief engineer, hoped to make a series of scientific tests 
which would be of interest to the members. The Asso- 
ciation had now been in existence forty-four years and 
had guaranteed the boilers of its members for thirty-four 
years. During that time they had issued 127,000 boiler 
guarantees, and there had only been four explosions of 
guaranteed boilers, and each from causes beyond the 
Association’s control. By these explosions one life only 
had been lost. 

In seconding the adoption of the report Mr. Charles 
Heaton, Bolton, (the vice-president) said the report was 
the best the Association ever had. He did not envy the 
man who was willing to risk not only his own life but 
also the lives of his workpeople, as well as the surround. 
ing property, rather than spend the comparatively small 
sum per annum which the Association charged for the 
security afforded by its inspection and guarantee. Of 
the entire income 874 yas cent. had been spent in secur- 
ing the safety of the boilers enrolled, and 124 per cent. 
had been added to the reserve fund. In the course of 
his remarks Mr. Heaton protested against the growing 
custom of using old second-hand boilers without having 
them carefully examined and tested to ascertaifi their 
fitness for work. ; 4 

The resolution having been carried, the committee were 
reappointed for the ensuing year and the President was 
authorised to distribute amongst the members of that 
committee the sum of 500/. in recognition of their ser- 
vices. The usual vote of thanks to the chairman con- 
cluded the proceedings. ; 

We note that one of the speakers called attention to 
the danger arising from the too frequent — of laying 
down second-hand boilers regardless of their safety. We 
have time after time recorded in these columns the occur- 
rence of very serious explosions from boilers set to work 
again for a new lease of life instead of being consigned, 
as they ought to have been, to thescrap heap. We have 
before us at the present moment the particulars of a 
recent Board of Trade inquiry respecting an explosion by 
which three lives were lost from a boiler which was com- 

letely worn out, but which had been purchased second- 
ae and worked on for some years without an inspection. 
Safety should not be sacrificed to cheapness, and if a 
steam user when buying a boiler hasonly in his mind the 
idea of getting it at the lowest possible price and takes no 
precautions with a view to assuring himself that it is fit 
to work, it is no wonder that an explosion is so frequently 
the result. If ignorance and parsimony are so often 
allowed to rule in these transactions, and steam users con- 
tinue to fix and set to work dangerous boilers with an 
utter disregard of the risk thereby run by their work- 
ple and others, it would appear desirable that the 
Peguletare should step in and enforce those protective 
measures which prudence and common sense dictate, but 
which at present are too commonly ignored. 
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THE TWIN-SCREW TUG “SALVO.” 
CONSTRUCTED BY MESSRS, J. T. ELTRINGHAM AND CO., SOUTH SHIELDS. 
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Fig.4. Section at Frame I6 



































































































































We publish above illustrations of a twin-screw | Board of Trade for carrying passengers. Her di-| are supplied with steam by two steel boilers built 
tug the Salvo, built for Messrs. Thos. Wilson, Sons, | mensions are 127 ft. over all, by 24 ft. moulded | by Messrs. Eltringham, and having a working aaa 
and Co., of Hull, by Messrs. J. T. Eltringham and | breadth, by 11 ft. 9 in. depth. Two sets of triple-ex-|sure of 200 lb. per square inch. The engine an 
Co., of South Shields. The vessel, the general appear- pansion engines have been fitted by Mr. G. T. Grey, | boiler arrangements are shown in Figs. 2 to 0. The 
ance of which is shown in Fig. 1, is built of steel of South Shields. The cylinders measure 10} in. | auxiliary machinery includes steam steering gear; 
to Lloyd’s highest class, and is slso certified by the 17} in., and $0 in. in diameter by 22 in. stroke, and | steam capstan, and a 34-ton crane working in com 
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LAYCOCK’S AUTOMATIC RAILWAY COUPLING. 
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junction with a special type of windlass for salvage 
purposes. Besides being used as a tug, the vessel is 
intended to act as a tender on Messrs. Wilson’s pas- 
senger liners, and for that purpose has a saloon on 
the main deck forward, very handsomely fitted in 
polished oak with embossed panels, all the metal 
work being silver plated. 

The vessel is heated by steam and lighted by elec- 
tricity throughout. The combined power of the en- 
gines on the trial trip was about 80 indicated horse- 
power, which was considerably in excess of the speci- 
fied requirements. 








AUTOMATIC RAILWAY COUPLING. 

IN our issue of June 8, 1894, when dealing with the 
subject of railway couplings we said: ‘The only 
couplings used on goods wagons in this country are 
the primitive arrangement of hook and links, and 
until some radical change can be mutually agreed 
upon by our chief railway companies and wagon 
Owners, this mode of coupling appears likely to 
Continue notwithstanding its disadvantages.” We 
did not anticipate when we printed this that the 
time would come so quickly when the Government 
would propose hurrying the railway companies by 














the spur of legislation. Whether Mr. Ritchie will 
ultimately carry his point or not time will show; 
but we fancy he must have found out since he intro- 
duced his Bill that it is a far more difficult task to 
solve the problem of transference from hand to auto- 
matic coupling, than he ever faintly imagined when he 
took the matter in hand. 

Mr. W. 8S. Laycock, of Victoria Works, Sheffield, 
has been labouring lately to reduce the difficulties of 
the change, and on the present page we illustrate a 
form of automatic railway coupling suitable for car- 
riage stock, which he has recently patented. One of 
the advantages of this arrangement is that carriages 
fitted with it can either be coupled up in the usual 
way by the screw shackle coupling, or they can be 
automatically coupled. It will be seen that the in- 
ventor has taken an ordinary American coupling and 
adapted it so that it will swing down out of the way 
when not needed; that is to say, when the carriage 
has to be coupled up with another that has not the 
automatic device fitted. In this way it is proposed 
to overcome the difficulty of ‘‘ the transition period.” 
Any system which can, in this way, work in the 
American system of coupling, starts with the im 
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field. Americans are proverbially ingenious, and they 
have a wonderfully practical way of adapting means 
to an end. 

In Fig. 1, on the present page, is shown an end 
elevation of a railway carriage fitted with a combina- 
tion of Amerian automatic coupler and English draw 
hook. This, as will be seen, is a vestibule carriage, 
the arrangement lending itself especially well to the 
vestibule system. Fig. 2 is a plan of the end of an 
underframe with the vestibule and automatic coup- 
ling. Fig. 3 is a side view showing the automatic 
coupling when hanging down and out of use. Fig. 4 
is a side view showing the coupling in the horizontal 
position, which enables it to engage automatically with 
a similar coupling. Figs. 5 and 6 are a sectional 
elevation and plan of the ordinary side buffers showing 
how they are put out of use when the automatic device, 
which combines a central buffer, is in use. Fig. 7 
shows a detail of the side-buffer locking arrangement. 

The American system of automatic coupling, of 
which there are several varieties, has been frequently 
noticed in our columns. In connection with the 
Chicago Exhibition we illustrated and described 
several of these couplers,* all of which are inter- 
changeable, that is to say, any one of them will engage 
with any other. Mr. Laycock, it will be seen by our 
illustrations, takes the main casting or drawhead of 
an automatic coupling and divides it from the stem. 
It is attached to the hook of the ordinary draw-bar by 
means of a pin, as shown in Figs. 3and 4. It is thus 
free to pivot in a vertical plane, and can be swung 
down out of use as in Fig. 3, or can be placed horizon- 
tally for coupling as in Fig. 4. In order to hold it in 
either position a second pin is provided. When the 
coupling is in the position for use the pin rests in the 
hollow of the hook as in Fig. 4, but when the coupling 
is hung down it is kept oan swinging about by the 
pin abutting on the under part of the hook holding it 
on one side, whilst on the other it presses against the 
headstock, which is recessed for the purpose. The 
pull of the draw-bar and compression of the draw-bar 
springs tends to increase the space in which the draw- 
head rests, but it has been found by experience that 
this is not sufficient to cause inconvenience. It was 
at first intended to put an eye on the hook so as to 
give an absolutely rigid attachment, but this has not 
been found necessary. 

It will be seen by Fig. 2 that there are two positions 
of the side buffers. The dotted lines show the posi- 
tion when the buffers are pushed out to their full 
extent, so as to be used with the ordinary shackle 
coupling. The automatic coupler has the buffing 
arrangement formed in one with it, thus providing 
the central coupling and buffing device which is uni- 
versal in America, whether there is automatic or pin 
coupling. The former, however, is all but universal 
now in the United States. Our illustration, Fig. 4, 
gives a section through the yoke, and shows the con- 
tained spring. Reference here should be made to 
the part played by the vestibule—apart from its func- 
tion as a passage way—in assisting in the bufting 
arrangement. In Fig. 2 are shown a couple of power- 
ful spiral springs. These are the two bottom springs 
of the vestibule, there being a similar pair at the 
top, the position of one of the latter being shown at 
the top left-hand corner of the vestibule in Fig. 1. 
These springs serve to keep the bellows-work of the 
vestibule extended, and in this way the two steel 
frames, which form the extremity of each half of a 





advantage of utilising the considerable experience 
the United States railway engineers have had in this 








* See ENGINEERING, vol. lvii., pages 733, 767, 803 
and 833, 
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vestibule, and pressed tightly together. The value of 
the vestibule is perhaps not always recognised in this 
country. As will be gathered, it acts as a powerful 
buffer with its four strong steel springs, and it is 
more effective in this respect from the fact that the 
reat vertical extension of the steel frames (or buffer 
ace) often prevents the telescoping of cars, which is 
a fruitful source of fatality in railway accidents. We 
have seen a series of photographs of American cars 
that have been in collision, which show very prettily 
how the impact of a blow may be spent in crushing up 
the vestibule frames, whilst the car bodies, and 
presumably the passengers, have escaped unhurt. 
Although it is somewhat apart from our present sub- 
ject, reference may here conveniently be made to the 
value of the vestibules in preventing oscillation and 
vibration. The damping effect on motion due to the 
strong springs in the roof, as well as at the level of 
the underframe, will be readily understood. It is 
largely to this that the easy running of some American 
trains is attributed. 

It will be seen that with the buffing effect secured 
by the central automatic coupling and the vesti- 
bule, the side buffers can be dispensed with, and 
in Figs. 5, 6, and 7 we illustrate how this is 
done. The buffer is here shown pushed right back 
so as to be entirely out of the way. In order to 
effect this the buffer stem has to be disengaged from 
the spring so that the buffer can be pushed back by 
hand, the stem sliding free within the coils of the 
spring. We will suppose, now, that it is required to 
put these side buffers into action. There is a hook 
shown in separate detail in Fig. 7 having on its top 
part a projection which engages in a slot in an iron 
frame attached to the underframe. This iron frame 
has a short transverse movement, and can be actuated 
by the side lever shown in Fig. 6. By moving the 
iron frame, therefore, the hook may be raised or 
lowered. When the buffers have been run out to 
their full extent, the hook, which has been raised for 
the purpose, is allowed to fall so that it engages on 
the buffer stem. The latter is circular in section for 
the greater part of its length, but has a square recessed 
on it as shown in Fig. 7. When the buffer is out to its 
full extent, the square part comes just inside the head- 
stock, and by means of the hand lever the hook falls 
into the notch. If the buffer stem be now pressed 
back the hook must go with it—sliding in the slotted 
casting—but the hook is too big to go between the 
turns of the spiral spring, and the latter must, there- 
fore, be compressed, as the buffer is pushed back. 

It is not necessary to describe in detail the principle 
of the American automatic coupling. In Fig. 2 is 
shown in dotted lines the catch-on ‘‘ knuckle” as it 
is called in America. This is rigidly held in position 
for engaging by a wedge, the latter being drawn out, 
thus allowing the hook to open, by means of the chain 
and lever shown in Fig. 1. The arrangement is 
thoroughly well known in America, and has been 
tested by long experience, automatic coupling being 
largely compulsory by law in the United States. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was again very 
quiet on Thursday forenoon, only about 15,000 tons of 
iron changing hands. Scotch opened flat, being sold 
down to 623. 3d., from which it advanced to 623. 11d. per 
ton, and closed at 62s. 10d. sellers, or $d. per ton up from 
Wednesday. Not more than 10,000 tons were dealt in at 
the afternoon meeting of the ‘‘ring,” but prices were 
firm, Scotch gaining other 2d. per ton, Cleveland 4d., and 
hematite iron 14d. per ton. e settlement prices were: 
Scotch, 63s. ; Cleveland, 54s. 9d.; Cumberland and 
Middlesbrough hematite iron, 63s. and 61s. per ton. 
On Friday forenoon a fair amount of business was done, 
and prices were firm, Scotch iron advancing 3d. per 
ton, Cleveland 14d., and hematite iron 44d. per ton. 
The sales amounted to 20,000 tons. In the after- 
noon about 15,000 tons changed hands, and prices 
closed strong, Scotch gaining other 4d., Cleveland 
3d., and hematite iron 34d. per ton. At the close 
the settlement prices were 63s. 6d., 55s. 14d., 633. 74d., 
and 62s. 6d. per ton. A fair amount of business was 
done on Monday forenoon, and prices were very firm in 
sympathy with the strong advices from America regard- 
ing the iron and steel trades. About 25,000 tons were 
dealt in, and there was an advance all round from 4d. to 
7d. per ton. In the afternoon other 25,000 tons changed 
hands, and there was a drop of 1d. to 14d., so far as 
Scotch and Cleveland were concerned, but hematite iron 
advanced 14d. per ton. The closing settlement prices were : 
633. 104d., 55s. 3d., 64s, 4}d., and 62s. 6d. per ton. At 
the forenoon session of Tuesday’s market about 7000 
tons were dealt in. The tone was a shade easier, there 
being a decline all round of 1d. to 14d. per ton. About 
12,000 tons changed hands in the afternoon. Scotch iron 
made no change in price; but Cleveland made 2d. per 
ton and hematite iron 24d. The settlement prices at the 
close of the market were: 63s. 9d., 55s. 44d., 64s. 44d., 
and 62s. 6d. per ton. Business was again quiet this 
forenoon. The tone was very steady, but only some 


6000 tons changed hands. Scotch iron rose 14d. per ton. 
In the afternoon only other 8000 tons were dealt in. 
Scotch finished without further change, but Cleveland 


rices were 633. 10}d., 55s. 6d., 64s. 74d,, and 62s. 6d. 
The following are the quotations for No. 1 makers’ iron: 
Clyde, 68s. 6d. per ton; Gartsherrie, 69s.; Calder, 
= 6d. ; — and Sememenen, prem be ae 
shi at OW 5 engarnock (ship) at : 
a 68s. ; Shotts ae kg at Leith), 69s. 6d.; Carron 
(shipped at Grangemouth), 69s. per ton. The transac- 
tions have this week dwindled to quite small proportions. 
Operators in Glasgow believe that the market is held up 
by Americans acting through London, and the ‘‘ bearing” 
is unsafe, and that ‘selling iron” is a restricted policy. 
On the other hand, buying is restricted because it re- 
quires some courage and education to accustom con- 
sumers to pay the present high range of prices. For the 
same reason there is still a pause in the demand from the 
Continent, but supplies of iron grow scarcer, and the 
increasing demand in England for coke, which cannot 
be met, threatens, by a decreased reduction of pig 
iron, to throw a heavy strain on the public stores of 
warrants before the coming autumn is reached. Look- 
ing all round, the ‘‘ knowing ones” are satisfied that a 
further legitimate advance is probable before long. 
Makers’ iron holds its price stiffly. Thestock of pig iron 
in Messrs. Connal and Co.’s public warrant stores 8 
yesterday afternoon at 305,072 tons, as compared with 
305,202 tons yesterday week, thus showing a reduction 
for the past week amounting to 150 tons. 


Finished Iron and Steel.—The prices of Scotch bar iron 
and steel boiler-plates have been advanced 5s. per ton. 


the latter 8/. 5s. per ton, both less 5 per cent. delivered on 
the Clyde. Itis reported that there has, during the past 
few days, been quite a lot of buying by consumers of steel 
plates and bar iron. Both trades continue to be exceed- 


is not large. 


Sulphate of Ammonia.—This commodity continues very 
firm at 12/. 103s. per ton f.o.b. Leith, for prompt delivery. 
This price shows a rise of about 1/. per ton since the be- 
ginning of the month. 


Glasgow Copper Market.—Copper continued idle last 
Thursday forenoon and nominal in price, which was 
marked down 2a, 6d. per ton in the afternoon, but 
no business was done. The same took place on Friday 
forenoon, but in the afternoon the price jumped 1i. 

r ton in apg with the London quotations. 

pper was idle on Monday forenoon, but the cash price 
was quotably 10s. per ton higher. One lot was dealt in 
at the afternoon meeting of the market, and the price 
rose other 10s. per ton. There was nothing done in the 
copper market yesterday forenoon, yet the price again 
advanced 103. per ton. There were no transactions in 
copper this forenoon, but the price rose 5s. In the after- 
noon the price gave way 12s. 6d. per ton, but no business 
was done. 


The Western District Sewage Works: Cutting the First 
Sod.—Yesterday afternoon the first sod in connection 
with the construction of the Western District Sewage 
Scheme was cut by the Hon. the Lord Provost of Glas- 
gow (Sir David Richmond). The members of the Sewage 
Committee and a number of other public gentlemen went 
by special train to Yoker, where the ceremony took place. 
The exact spot was on the other side of Yoker Burn. 
which divides Renfrewshire from Dumbartonshire. Bailie 
Thomson, as sub-convener of the committee, presided on 
the occasion, and he made a short speech in explanation 
of why they were there. After the sod had been cut, the 
party returned to ey and partook of luncheon in 
the City Chambers, the Lord Provost presiding, and 
Bailie Thomson occupying the vice-chair. In the course 
of the after proceedings the Lord Provost made a full 
statement as to the work which was that day com- 
menced. He even expected that the Western Dis- 
trict sewage scheme would be ee by the time of 
holding the Exhibition of 1901. The cutting of the line 
of sewerage and min 4 the sewers is divided into six con- 
tracts, three of which are held by Messrs. Goldie and 
Son, and three by Messrs. Smith, the total amount of 
the contracts being about 600,000/. In addition there 
are the pumping engines, which will be a big job. 


Coal Contract for the Edinburgh Electric Lighting 
Works.—Messrs. James Waldie and Sons have secured 
the contract to supply the necessary fuel to the Edin- 
burgh Corporation Electric Lighting Department for the 
year, to June, 1900. The total amount of coal required is 
25,000 tons. 


Boilers Weighing Ninety Tons.—Two large boilers each 
90 tons in weight, constructed by the Greenock Foundry 
Company, were conveyed within the past few days to 
the Victoria Harbour, Greenock, and put on board the 
new steamer Calchas, built by Messrs. tt and Co., for 
the Ocean Steamship Company, of Liverpool. 


Largs Railway Bill Thrown Ouwt.—This Bill, which 
was promoted by the Glasgow and South-Western Railway 
Capers with the view of getting direct access to Largs 
on the Clyde, and thereby to get ready access to Rothesay, 
was for a number of days before a committee of the House 
of Lords, by whom its further progress was last week cut 
short. Some excellent evidence was given on both sides, 
but it seemed that the fear for the continuation of the 
water in the Greenock reservuirs was the chief reason 
which weighed with the committee. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Parkgate Iron and Steel Company.—The directors of 
this company report to their shareholders that the works 
during the financial year ending March 31 had been well 





and hematite iron rose 14d. per ton. The settlement 





employed, with a great demand for steel during the past 





For the former the quotation is now 7/. per ton, and for |} 


ingly busy, although the amount of fresh business booked | }, 


. . . . = 
six months. With a view to increase the output of steel 
and to economise in its manufacture an electrical] gene. 
rating plant was now well in hand, and was expected to 
be shortly in operation. The expenditure for this work 
up tothe end of the past year was 18,000/. The gross 
= for the year was 51,589/. 14s. 6d., and out of this a 

urther dividend and_ bonus of 2s. 5d. per share is recom. 
mended. They are 1/. shares, 15s. paid. The sum of 
Lee is set aside as depreciation, and 1959/. carried for. 
ward. 


The Smoke Question at Shefield.—An influential de. 
putation of representatives of the largest firms engaged 
in the iron and steel trades of Sheffield have had an inter. 
view with the Health Committee of the City Council on the 
smoke question. It may be remembered that one of the 
firms was prosecuted for an alleged nuisance arising for 
smoke issuing from a muffle furnace. The contention 
of the manufacturers is that certain classes of steel cannot 
be made in these muffle furnaces without the maximum 
limit of six minutes of dense smoke allowed by the Cor. 
poration being very considerably exceeded. The Health 
Committee having shown no disposition to yield to these 
representations granted the interview, and several mem. 
bers of the deputation urged the impossibility of firing 
this class of furnace without creating a large volume of 
smoke, and that the best thing that could be done would 
be to amend the Act, and include “forging” as well ag 
“rolling” among the processes exempted from its opera. 
tion. The deputation were assured that the committee 
ad no wish to harass manufacturers in the slightest 
degree, but they had to consider the general interests of 
citizens. When the deputation had withdrawn, the com. 
mittee decided to deal with each case reported by the 
inspectors upon its merits. The manufacturers, however, 
ope that considerable leniency will be shown in dealing 
with furnaces of this description, and that there will be 
no more prosecutions. Some of them make no secret of 
the fact thatif they are further hampered in their opera- 
tions by the action of the Health Committee, the furnaces 
will be removed outside the boundaries of the city. 


Iron and Steel Trades.—It was stated some time ago 
that the Government had invited tenders for 10,000, 
20,000, and 30,000 armour-piercing shells of a special type 
and different from any hitherto ordered by them. After 
exhaustive experiments, a portion of the orders have been 
placed with Sheffield firms, holding over the remainder 
until certain further tests have been carried out. There 
is a good deal of work being done in the manufacture 
of armour - es shot and the commoner classes 
of shells. he departments producing shafting and 
other heavy marine work are well employed at 
present, but the fact that few new ships are being 
ordered is causing some apprehension as to the future. 
There is a little falling off in the demand for rail- 
way material, but in the face of the extensions that 
are going on abroad it is thought to be only temporary. 
Fair orders continue to come to hand for files and engi- 
neers’ tools generally, although the pressure for work 
with some firms is not so great as it was some time ago. 
All branches of the iron trade continue very busy, with 
work on hand to last some considerable time. The roll- 
ing mills, tilts, and forges are working full time. 


Coal and Coke.—There 1s a large volume of business 
still going on in the coal and coke industries. Although 
the general demand for house coal is declining, prices 
remain firm, as a considerable tonnage is being sent to 
the Continent, owing to the continued strike in hago. 
Steam coal is ogee | dis of, as the export season is 
opening briskly. Fuel for manufacturing purposes, and 
especially common coal, is in good demand. There is 
still keen competition for supplies of coke, and very high 
prices rule. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
. MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a good 
attendance on ’Change, the market was cheerful in tone 
and considerable disposition to do genuine business was 
shown. Inquiries for pig iron both on Continental and 
home account were numerous, and a fairly large business 
was recorded. That confidence is felt in the future was 
shown by the fact that several pig-iron consumers were 
desirous to place orders for delivery over the greater 
part of the year at prices similar to those ruling for 
early delivery. All descriptions of pig were Te- 
ported searce, and as it was generally admitted that 
the demand is likely to be even larger than at present, 
the opinion was ry 4 expressed that the warrant 
stores would have to considerably drawn upon to 
meet legitimate requirements. Makers reported that 
they had next to no stock, and certainly the warrant 
stores are not large. No. 3 Pa Cleveland p iron 
was about 55s. 3d. for prompt f.o.b. delivery, and before 
the close of the market that price was realised. Foundry 4 
was put at 54s, and grey forge 533.; Middlesbrough 
warrants opened at 55s. 24d., and closed 55s. 43d. cash 
buyers. East coast hematite pig was steady, and in good 
demand. For early delivery of mixed numbers, 64s. 6d. 
to 65s. was quoted. There was nothing doing in Middles- 
brough hematite warrants. Spanish ore was a little 
dearer in consequenoe of stiffening freights. Rubio 
was up to 15s. 9d. ex-ship Tees, and freights Bilbao- 
Middlesbrough were 6s. 3d. To-day the market was very 
firm, and prices had an upward tendency, but Lng 
were rather slow to follow advances. No. 3sold at ey 
and 55s. 4d., but late in the day several sellers put the 
price up to 55s, 6d. The other nen were stronger, 
but hardly quotably changed. iddlesbrough warrants 





continued to moye upwards, opening at 5ds. 43d. 
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closing 55s. 64d. cash buyers. Middlesbrough hematite 
warrants still are idle. 


Manufactured Iron and Steel.—There is a deal 
doing in these two important branches of the staple 
industry, and owing to inc cost of production 
caused by rises in pig, prices for several descriptions of 
finished iron and steel have been advanced, Most firms 
are very full of work. Common iron bars are 6/. 123. 6d.; 
best bars, 7/. 2s. 6d.; iron ship-plates, 7/.; iron ship- 
angles, 6/. 12s. 6d. ; steel ship-plates, 77. 2s. 6d.; steel 
ship-angles, 6/. 17s. 6d. ; and heavy sections of steel rails, 
BJ. 23. 6d.—all less the customary 24 per cent. discount, 
except rails, which are net at works. 


MISCELLANEA. 


Tue Board of Trade have recently confirmed an order 
puihovining. She construction of light railways in the 
county of Middlesex from Uxbridge to Hanwell. 

It has been decided to hold the annual dinner of the 
Royal Institute of British Architects at the Whitehall 
Rooms, Hotel Métropole, on Tuesday, June 27 next. 
Tickets can be obtained on application to the secretary of 
the Institution, 9, Conduit-street, W. 

The President of the Board of Trade has consented to 
receive a deputation from the British Iron Trade Asso- 
ciation, supported by the British Mercantile League (late 


Coal and Coke.—Bunker coal is firm, prices being from | South ‘Af, 


9s, to 9s. 3d. f.0.b. for unscreened qualities. There is no 
alteration of moment in the gas or manufacturing coal 
trades. Coke keeps very strong, with a huge demand that 
is considerably in excess of the supply. It is long since 
blast-furnace qualities were at 203. per ton, but that price 
and more has been paid for prompt delivery at Tees-side 
furnaces. The only gp pa of sellers is that they have 
little to dispose of at the present remunerative prices. 
There are buyers willing to enter into contracts at 19s. 6d. 
for average blast-furnace coke delivered over a month or 


two. 








NOTES FROM THE SOUTH-WEST. 

Monmouth Drainage.—Colonel Walwyn, mayor, pre- 
sided at a special meeting of the Monmouth Town Council 
on Thursday. The engineer (Mr. Lailey) sent in a final 
certificate of the completion of the drainage on the north 
side of the Wye, authorising the payment of 826/. to the 
contractors. The mayor said he would not sign cheques 
for any more payments on account of the drainage until 
the engineer had rendered a final account. The clerk 
pointed out that the eggs. was due, and must be paid, 
according to agreement. The mayor eventually left the 
chair, and the cheque was signed by Alderman Tippins, 
deputy-mayor. 

Cornish Railways.—A public meeting has been held at 
St. Tudy to consider the advisability of petitioning the 
London and South-Western Railway Company to utilise 
a goods line from Bodmin to Wenford for passenger 
trafic. The line was the first cut in Cornwall, and it is 
chiefly used for carrying stone from the De Lank granite 
quarries. There are sharp curves round which it is con- 
sidered it would not be safe for a train to run at a hig 
speed, and there are four level crossings at Dunmeer, 
Helland Bridge, Tresarret, and Pauly’s Mill. Should the 
line be opened for passenger traffic the De Lank Hard 
Stone Company will benefit, if it is able to get a work- 
man’s train to run mornings and evenings to take men to 
and from Bodmin and Wadebridge. It would also be a 
boon to St. Tudy and St. Breward, as Bodmin is the 
market town for both places. The mails could also be 
brought by rail to Wenford for both parishes nearly an 
hour earlier. It has also suggested that the line should 
be extended to Camelford on to Callington, which would 
open up a large tract of country. 


Bristol Docks. —The Bristol Town Council has confirmed 
areport of the docks committee recommending the ap- 
pointment of Mr. W. W. Squire, as docks engineer, in suc- 
cession to the late Mr. M ‘Currie. 


Barry Graving Dock.—The directors of the Barry 
Graving Dock and Engineering Company have declared 
an interim dividend for the past six months at the rate of 
5 per cent. per annum on the preference, and 10 per cent. 
per annum on the ordinary shares. 

Albion Steel Works.—At the annual meeting of the 
shareholders of the Albion Steel Works Company, Briton 
Ferry, a dividend at the rate of 74 per cent. per annum 
was declared for the past six months, making, with an 
interim dividend at the rate of 5 per cent. per annum, 64 
per cent. for the year. It was decided to start two mills of 
the Earlswood Tinplate Works at Briton Ferry. These 
works have been idle for some considerable time. 

Water Supply of Tiverton.—Mr. J. Haworth, Tiverton, 
borough analyst, has reported to the Town Council that a 
sample of its water taken in April was far from satisfac- 


64 A sample taken in May was much better. Dr. 


i. Liesching said the water supply was liable to con- 
tamination. When it was reali that the sewage of 
four farms, in draining over the land, got into the water, 
the sooner it was dealt with the better. 

Barry Railway.— Plans are being prepared for the 
erection of new station premises on the Barry Railway 
at Cadoxton, The site of the new station will be the 
open space between the existing station and the Wenvoe 
Arms Hotel, the removal of the present station being 
necessary for the formation of several new sidings. 


South Wales Coal and Iron.—In the course of April 
1,541,232 tons of coal were exported from the four prin- 
cipal Welsh ports to — ports, while 309,477 tons 
were shipped coastwise. e exports of iron and steel 
— 4009 tons ; of coke, 6529 tons; and of patent fuel, 
65,615 tons. The ag te quantity of coal ship 
po Cardiff in the first four months of this year was 
694,258 tons ; from Newport, 1,331,812 tons; from Swan- 
apn 204,517 tons; and from Llanelly, 70,902 tons. The 
oo of iron and steel for the four months were: 
— 13,619 tons ; Newport, 4122 tons; and Swansea, 
i tons. Of coke: Cardiff, 20,685 tons; Newport, 
Coan; and Swansea, 8884 tons. And of patent fuel: 

iff, 143,660 tons ; Newport, 30,096 tons; and Swan- 
Sea, 165,883 tons, 





we meIna TRANSVAAL Raitways.—The Transvaal Go- 
f er has decided to use iron instead of wooden poles 
or fencing in the Transvaal Government railways. 


ped Saturday, 





ut rican Mercantile Association), in regard to the 
alleged grant of —— rates to foreigners by British 
shipowners, on Thursday, June 8, at 12 o’clock at the 
Board of Trade. 


The fourth annual meeting of the British Association 
of Water Works Engineers will be held at the meeting 
room of the Geological Society, Burlington House, on 
Monday and Tuesday, June 5 and 6, when the following 

pers will be read: ‘The Saline Constituents of Water 
rom the Chalk,” by Dr. Thresh. ‘‘The Biology of Sand 
Filtration,” by Dr. Kenna. ‘‘ Auxiliary Town Supplies,” 
by Mr. Peirce. The annual dinner of the Association 
will be held on Wednesday, May 7. 


The Industrial Exhibition at the Crystal Palace, which 
has been organised by the Article Club, will be opsned 
on Tuesday, May 30, by their Royal Highnesses the Duke 
and Duchess of Connaught. The exhibits will be sup- 
plied by about 100 of the leading British manufacturers, 
all members of the Club. No two make the same pro- 
ducts, so each exhibit will have a distinctive character. 
The Colonies will also be represented, a refrigerating 
plant forming a feature of their exhibit. Engineering 
and electric plant of every kind will be on view. 


Mr. W. Lloyd Wise has written to us calling attention 
to the judgment of Mr. Justice Cozens-Hardy in the 


case of the National Society for the Distribution of Elec- | be 


tricity by Secondary Generators, Limited, v. Gibbs., 
reported in ‘‘ The Zimes Law Reports,” vol. xv., page 
336, from which it would appear that, in the absence of 
a special agreement to the contrary, on the death of one 
of two joint patentees, the whole interest in the patent 
vests in the survivor. Hence it would seem highly 


h | necessary in all cases to have a binding agreement, clearly 


embodying the intentions of those who take out patents 
in this country in their joint names. 


The Allgemeine Electricitiits-Gesellschaft are about to 
undertake the manufacture of the Nernst lamp on a large 
scale. The standard sizes so far decided on are of 25, 50, 
and 100 candle-power, though some of 480 candle-power 
will also be supplied. The life is about 300 hours, and it 
is stated that the simpler cord of lamp will be extremel 
cheap. Those arranged to light up automatically will 
naturally be somewhat more expensive, qving to the 
large amount of platinum used in them. The life of this 

latinum is, however, very much more than that of the 
ernst rod which gives the light. 


An improved form of the automatic ticket-issuing ma- 
chines which have been used at one or two of the Metro- 
politan theatres for some years past, is now being put on 
the market by ‘‘The Accurate Check-Taker, Limited,” of 
9, Charing Cross-road, London. Theimprovements consist 
in the main of precautions against the fraudulent transfer 
of the checks back through the machine. The checks 
themselves are now made of rolled aluminium, 
whilst the counter fitted to the new machines, which 
registers the number issued, is so designed as to make any 
tampering with it a matter of much difficulty. 


The manufacture of electric motors in Sweden, more 
especially those of smaller dimensions, is becoming quite 
an important industry. The well-known electric com- 
pany at Vesterés, in spite of their manufacturing 
acilities, are unable to keep pace with the orders; they 
have, therefore, arranged for co-operation with the 
Laval Electric Company, in Stockholm, about the manu- 
facture of a quantity of small electric motors of their 
model Nong 3 horse-power), and this manufacture of 
small electric motors is expected to amount to 1000 to 
1200 per annum. 


A handy form of Wehnelt interrupter has been devised 
by Mr. Robert Shand and Professor Elilu Thomson. 
Both anode and cathode are embodied in one piece of 
apparatus which only requires alunging into a bottle of 
acid to be ready for work. The device consists of an 
inner rod of copper 6 in. to 8 in. long, to which is 
attached a piece of platinum wire at the lower end. _ This 
is encased in a tube of hard orsoft rubber through which 
the platinum projects, and surrounding this rubber tube 
is one of lead forming the cathode. The necessary con- 
nections for the battery wires are provided at the upper 
end of the device. 


In an —— article published in the Times on 
. Andrew Carnegie is referred to as the 

colossus of modern industry. His interest in his steel 
works and mines has just been purchased for a sum of 
40,000,0002. sterling, which is by far the largest sum ever 
made in business. All other fortunes, in any way to be 
compared with this, have been made by speculative 
financial operations, and the like, or as that of the 
Astors, from the unearned increment in land values. Mr. 
Carnegie’s astonishing success has, it is stated, been 
largely due to the policy he adopted of promoting young 
men to positions of responsibility and giving them a direct 
share in the profits of the business. Those who failed to 
justify their advancement had to make way for their 
tters. Mr. Carnegie has further proceeded on the 
plan of depending as little as possible for his supplies on 





the open market. Thus he uired the largest and 
richest portion of the Connellsville coalfield, the richest 
iron mines in the Mesabi and other ranges on Lake 
Superior.. A special fleet transports these ores to Cleve- 
land, on Lake Erie, whence they were carried over 
a private line to Pittsburg. Though the business was 
founded under the egis of protection, it has for some 
years past able to dispense with any such artificial 
support. Mr. Cheuagies system has been to keep his 
works fully employed, even if extremely low prices had 
to be taken to obtain contracts. The cost of manufacture 
has thus been greatly reduced. 


_ The thirteenth annual general meeting of the Institu- 
tion of Mining Engineers will be held in London, at the 
rooms of the Geological Society, Burlington House, W., 
on May 25 to 27 next. The ings will commence 
on Thursday, the 25th inst., at 12 noon, when Mr. J. A. 
Longden will read his presidential address. Other papers 
to be read, or taken as read, will be ‘* Alternating ur- 
rents, and their Possible —— to Mining ” (Part 
I.), by Mr. Sydney F. Walker; ‘‘ Metric Wei - 4 and 

easures,” by Mr. J. Emerson Dowson; ‘‘The Zout- 
nsberg Goldfields of the Transvaal,” by Mr. Douglas 

. S. Steuart; ‘‘ Kalgoorlie Gold Mines, Western Aus- 
tralia,” by Mr. H. F. Bulman ; ‘‘ Mining for Gold in the 
Auriferous Gravels of California,” by Mr. George Kent 
Radford ; ‘‘ Further Notes on Safety Explosives,” by Mr. 
W. J. Orsman; ‘‘Petroleum in Burmah,” by Dr. Fritz 
Noetling. The following papers, already published in the 
Proceedings, will be discussed: ‘‘ Historical Sketch of 
the First Institution of Mining Engineers,” by Mr. Ben- 
nett H. oy oe ‘*Further Notes on Pit Props,” by 
Professor H. Louis; ‘‘The Working of the Boiler Ex- 
cage ra Act,” by Mr. E. G. Hiller ; ‘‘Safety Explosives,” 

y Mr. Orsman. In the afternoon excursions 
have been aa to an air-lift Fae 2 at Hyde Park 
Court Mansions, Knightsbridge, S.W., whilst the annual 
dinner of the Institution will be held in the evening at 
the Holborn Restaurant. On Friday, May 26, the meet- 
ing is fixed for 10.30 a.m., when the following papers will 
or taken as read: ‘‘The Use of Slow-Moving 
Band ty for the Transmission of Power Under- 

round,” by Mr. Harry Rhodes; ‘* Mineral Resources of 

ancouver and Adjacent Islands,” by Mr. Wm. M. Brewer ; 

‘** Coal-Mining and Coke-Making in the Rocky Moun- 
tains of Canada,” by Mr. William Blakemore; ‘‘ Coal- 
fields of the South Central Rocky Mountains,” by Mr. 
R. C. Hills; ‘*‘ A New Process of Seasoning and Preserv- 
ing Timber and other Fibrous Substances by means of 
Electricity,” by Mr. H. Baillie-Weaver ; ‘‘ Mechanical 
Ventilators,” by Mr. M. Walton Brown. The following 
papers already published will be open for discussion : 
‘* Sulphur Mines in the South of Spain,” by Mr. A. P. 
Wilson ; ‘‘ The Occurrence of Anhydrite in the North of 
England,” by Mr. C. E, de Rance; **‘ Experiments on 
the Ignition of Firedamp and Coal-Dust by means of 
Electricity,” by Messrs. Heise and Thiem ; ‘‘ The Auto- 
matic Manipulation of Coal and Coke,” by Mr. Gilbert 
Little. In the afternoon an excursion has been arranged 
to the works of Messrs. Johnson and Phillips, Charlton 
Junction, where the electrical timber-seasoning plant will 
be exhibited, whilst, as an alternative, a visit has been 
arranged to the mining section of the Greater Britain 
Exhibition at Earls’ Court. On Saturday, May 27, the 
party will proceed by the 8.4 a.m. train from — 
Cross to Peterborough, where they will inspect the brick- 
works of Beeby’s Brick Company at Yaxley. Further 

rticulars can be obtained on application to Mr. M. 
alton Brown, Neville Hall, Newcastle-on-Tyne. 





Rica.—Four new engineering works are now in course 
of development at Riga. 





Encinerrinc Society University Co.iecr. — On 
May 9 a general meeting was held at which Mr. E. G. 
Izod read a paper on ‘*Propelling Machinery.” Pro- 
fessor T. Hudson Beare, President, took the chair. Mr. 


De | Izod deait with all the best-known mechanical methods 


of propulsion of vessels. The paper was illustrated through- 
out by a number of diagrams, sketches, and prints. 


THe ASSOCIATION OF MuNICIPAL AND County Enat- 
NEERS.—The annual meeting of the Eastern District of 
the Incorporated Association of Municipal and County 
Engineers was held at Ipswich on Hriday and Saturday. 
Professor Kennedy gave an address on proposed electrical 
works at Ipswich. He observed that as there were no 
waterfalls in the neighbourhood of the town he had to 
fall back upon either gas or coal. In order to get power 
on a scale large enough for an electric lighting station, 
the better plan was to adopt the ordinary system of boilers 
and asteam engine. A great saving was expected to be 
effected by the use of condensing engines. In any instal- 
lation the type of boiler had to be determined by every 
engineer, according to the particular circumstances 
of the case. He strongly advocated direct driving with- 
out the intervention of belting. With regard to the type 
of engine, it had become a custom in America to use 
fine low-speed engines which worked perfectly well 
and against which nothing could be said from an engi- 
neering point of view, except, perhaps, that they occu- 
pied a large amount of space. It was proposed to put 
down at Ipswich sufficient power for the lighting of 8000 
lamps atone time. In the afternoon the Orwell Works 
of Messrs. Ransomes, Sims, and Head were visited. 
Other members of the Association also inspected the 
Ipswich Water Works. On Saturday the iation 
visited the new high-speed ong works of Messrs. 
Reavell and Co., Limited; and in the afternoon, Mr. 
G. S. Horton, read a paper on the Shone system, and 
Mr. Havell another on ‘Some Aspects of Rural Hy- 
giene,” 
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THE LIABILITIES AND POWERS 
OF EMPLOYERS. 

In these days of universal compensation for 
accidents, the causes to which accidents are attri- 
butable become more and more worthy of attention. 
If employers have hitherto been anxious to avoid 
the payment of penalties under the Factory Acts, 
they must now feel doubly solicitous, not only to 
avoid those penalties but to guard against the 
consequences of not taking precautions to avoid 
them. Personal supervision of a thousand com- 
plicated machines is well nigh impossible. The 
task must be entrusted to foremen, and bearing in 
mind that he does not in all cases divest himself of 
responsibility by shifting the duty of inspection on 
to the shoulders of a foreman, it is sometimes im- 
portant for the employer to know how far he may 
control the actions of that foreman, whether by 
dismissal or otherwise. 

Having regard to the age of the statutes which 
deal with the question of dangerous machinery in 
factories, it is almost superfluous to refer to their 
various provisions at any length, or to discuss 
the numerous cases which have arisen within the 
last 20 years. The following sections will be 
sufficient for our present purpose : Section 82 of 
the Factory and Workshop Act, 1878, provides that 
if any person is killed or injured by reason of the 
occupier of a factory having neglected to fence 
machinery, &c., such occupier shall be liable to a 
fine not exceeding 100/., the whole or any part of 
which may be applied for the benefit of the deceased 
workman or his family. 

By section 86 of the same statute, where an 
offence for which the occupier of a factory or 
workshop is liable under this Act to a fine, 
has, in fact, been committed by some agent, 
servant, workmen, or other person, such agent, 
servant, workman, or other person shall be 
liable to the same fine as if he were the occupier. 
By section 87 the occupier is entitled upon laying 
an information to have any other person whom he 
charges as the actual offender brought before the 
Court, and if the occupier proves that he had used 
due diligence to enforce the execution of the Act, 
and that the other person committed the offence in 
question without his connivance or consent, the 
true offender may be summarily convicted and fined 
accordingly. And the matter is carried still further 


3| by the second half of section 87, which provides 


that the inspector may, in certain cases, proceed 
against the true offender in the first instance 
without first proceeding against the occupier. 


With regard to the cases which have arisen under: 


these sections, there are one or two decisions of 
more or less recent date which serve to illustrate 
the rigour with which the Acts are enforced in 
favuur of the workman, and this, even in circum- 


56| stances where the neglect to fence dangerous ma- 


chinery, or other infringement of the Acts, has been 


7| occasioned solely by the default of a foreman to 


whom the employer has entrusted the work of 
superintendence. Indeed, it would be hard to dis- 


9] cover in any department of our common law a 


better exemplification of the doctrine of respondeat 
superior, than that which is furnished by the 
Factory Acts. The doctrines of common employ- 





ment, on the other hand, have been usually rejected 





when referred to in the cases which have come 
before the Courts. 

Contributory negligence affords no defence to the 
master when summoned under the Act. Thus 
in Blenkinsop v. Ogden (14 T. L. R., 360), the 
magistrate found that although the machine in 
question was not securely fenced, the accident had 
been caused by a boy’s own carelessness and wilful 
disobedience, and accordingly dismissed the sum- 
mons. Nevertheless, Grantham and Kennedy, 
JJ., sent the case back for conviction, saying, 
‘*The object of the section is to punish persons 
who neglect to fence machinery where injury or 
death ensues, and there is no reason for adopt- 
ing the narrower construction.” 

Some doubt appears to have arisen with regard to 
the effect of the penal clause (section 82). It was 
suggested last year, in the case of Groves v, Wim- 
borne (14 T. L. R., 494), that the penalty imposed 
by the Act should be the only remedy which a 
person injured by a breach of the Act should get 
from the factory owner, and it was so decided by 
Grantham, J. His judgment, however, was over- 
ruled in the Court of Appeal. By section 89 of 
the Act, ‘‘all offences under this Act shall be pro- 
secuted, and all fines under the Act recovered 
on summary conviction before a court of sum- 
mary jurisdiction in manner provided by the 
summary jurisdiction Acts.” The facts in the 
above case were shortly as follow: The plaintiff 
sued the defendant, who was the occupier of the 
Dowlais Iron Works, for breach of a duty to fence 
certain machinery, by reason of which the plaintiff 
sustained personal injuries. There was evidence 
that the machine had originally been fenced, but 
the guard had for some reason been removed. Mr. 
Justice Grantham was of opinion that no action lay 
for breach of the statutory duty imposed by the 
Factory and Workshop Act of 1878, section 5. The 
plaintiff appealed. 

In the course of his judgment, A. L. Smith, L.J., 
said: ‘*The Act in question, which followed 
numerous other Acts in pari materia, is not in the 
nature of a private legislative bargain between em- 
ployers and workmen, but isa public Act passed 
in favour of the workers in factories and work- 
shops to compel their employers to do certain 
things for their protection and benefit... . I 
cannot read this statute in the manner in which it 
is sought to be read by the defendant. I think that 
section 5 does give to the workman a right of 
action upon the statute for injury caused by a 
breach of the statutory duty thereby imposed, and 
that he is not relegated to the provisions for the 
imposition of a fine on the employer, or it may be 
a workman, as his sole remedy.” In that case an 
endeavour was made to prove that the accident had 
arisen through the negligence of a person in common 
employment with the injured man, but their lord- 
ships were unanimously of opinion that this defence 
is not applicable in a case where injury has been 
caused to a servant by the breach of an absolute 
duty imposed by the statute on his master for pro- 
tection. The judgment of Mr. Justice Grantham 
was therefore reversed. The above case will serve 
to show that liability does not end with the mere 
payment of a fine; but under the provisions of the 
Workmen’s Compensation Act, if any fine or any 
part thereof has been applied for the benefit of 
persons injured, the amount so paid must be taken 
ito account in estimating the compensation under 
the Act. [See section 1, sub-section 5.] 

In the case of Hindle v. Birtwistle (13 T.L.R. 
129) which came before the Court in 1897, we have 
a striking illustration of the strict interpretation 
which is put upon the term ‘‘dangerous” as 
applied to machinery. The appellants had been 
convicted of neglecting to fence shuttles, such 
shuttles not being in such a position or of such con- 
struction as to be equally safe to every person em- 
ployed in the factory as if they were securely 
fenced. On August 7, 1896, a shuttle flew out of 
one of the looms and severely injured a weaver. 
It was shown that during the years 1891 to 1895 there 
had been three other serious accidents caused 
in the same way. Counsel for the appellants 
estimated that upon the above figures, the average 
serious accidents was only once in 19,000,000,000 
passages of the shuttle. The Court (consisting of 
Wills and Wright, J.J.), were of opinion that it did 
not matter how often the shuttle went to and fro if 
there was in fact achance of danger in the working 
of the machine. 

In employing a young person unacquainted with 
the nature and use of dangerous machinery, the 
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owners are bound to take care that the young 

erson is properly instructed, and if any accident 
 secvaeadl by reason of the foreman giving directions 
to use the machinery in a manner that must lead 
to danger, they are liable for injury sustained by the 
operator [Grizzle v. Frost 3 F. & F., 622). 

A nice question sometimes arises as to whether 
a manufacturer is bound to provide the latest and 
least dangerous form of machinery for the purposes 
of his business. From the following remarks of 
the late Master of the Rolls it would appear that 
the employment of obsolete machinery affords 
evidence of neglect. 

‘* T am prepared to say that if a careful considera- 
tion would show a master that the machine was 
dangerous to the workman using it, even although 
that machine could not be improved upon, it is 
negligence on the part of the master to use for his 
profit a machine which is dangerous to his work- 
men, and, if he does use it he can only do so upon 
the terms of being liable to pay compensation to 
the workman, if he is thereby injured. The case 
would be still stronger, if on a careful considera- 
tion by the master, or by skilled persons, an im- 
provement could be made and had not been made ; 
there would then be still stronger evidence to show 
that there was negligence on the part of the master 
in using the machine” [per Lord Esher, M.R., in 
Walsh v. Whitely, 21 Q.B.D. 376]. 

We have now dealt at sufficient length with the 
provisions of the Factory Acts for the purpose of 
showing the onerous nature of the responsibility 
which is thrown upon the employer, against whom 
proceedings are usually instituted. He is left to 
pursue his remedy under section 87 against the 
actual offender as best he may. In flagrant cases, 
however, a master must feel bound, as well in his 
own interest as in that of his workmen generally, 
to do more than simply recover the penalty from or 
admonish the foreman. More drastic remedies, 
such as summary dismissal, may be thought advis- 
able, and a short exposition of the law relating to 
dismissal may be found useful. 

The terms upon which a master is entitled to 
dismiss his workman are usually regulated by the 
agreement entered at the commencement of the 
employment. Nevertheless, it occasionally happens 
that no such agreement exists, and it then becomes 
important for the employer to fully comprehend 
his legal position before he takes a step which, 
however desirable, may involve the worry and 
annoyance of an action for wrongful dismissal. In 
the first place, it should be mentioned that the 
custom of putting an end to a service by giving a 
month’s warning, or paying a month’s wages in lieu 
of notice, only holds good in the case of menial ser- 
vants [Broxham v. Wagstaffe, 5 Jur., 845]. More- 
over, if an attempt is made to prove the existence 
of any customary notice in a particular trade, it is 
essential that the alleged custom shall be reason- 
able, otherwise the Court will refuse to enforce it. 
On this principle, when the hiring is expressly for 
aterm certain, a custom of the trade for a master 
or a servant to determine it at any time without 
notice is inadmissible to control the contract 
[Peters v. Staveley, 15 L.T., 275]. Nevertheless 
summary dismissal is allowable in certain cases, 
even where a clause relating to dismissal has been 
inserted in the contract. 

In general, it may be stated that the master is 
entitled to put an end to the contract of service 
without any notice under the following circum- 
stances : 

1. When the servant unlawfully absents himself 
from his work. 

2. If he proves to be incompetent to perform any 
particular service which he had agreed to render. 

3. If he refuses or neglects to obey his master’s 
reasonable orders ; and 

4, If he is guilty of any grossly immoral conduct 
or of habitual neglect in the performance of his 
duties. 

It should be remembered that in any of the 
above cases the servant will only be entitled to 
wages already accrued due, and therefore if wages 
are payable monthly, dismissal at any time during 
the month involves the forfeiture by the servant of 
any part of that month’s wages which may have 
already accrued [Chitty on Contracts, 642, 643). 
By way of explanation it should be added, that 
where the hiring is for a month the wages for the 
first month do not accrue until the end of that 
month. 

So in Turner v. Robinson [5 B. & Ad., 789], it 
was decided, that where a seryant hired for a year 





has violated his duty before the year expires, so 
as to prevent the employer from having his ser- 
vices for the whole year, he cannot recover wages 
pro rata. 

Absence without leave, even under extenuating 
circumstances, appears to be a good excuse for dis- 
missal without notice, or compensation in lieu of 
notice [Turner v. Mason 2 D. and L., 898]. Mere 
angry expressions or an isolated instance of neglect 
or insolence hardly form a sufficient ground of dis- 
missal, 

It is not necessary that a master having good 
ground of dismissal should either state it to the 
servant or act upon it. It is enough if it exist, and 
there is improper conduct in fact, and _ if 
the conduct of the servant has been such that 
he cannot give the consideration for his salary, 
he must forfeit the current salary even for 
the time during which he has served [Ridgway v. 
Hungerford 3 A. and E., 171]. The amount of negli- 
gence which will justify a dismissal without notice 
was discussed in the Divisional Court on April 25. 
In that case (Bastor v. London Printing Works) 
the appellant was employed by the respondents to 
manage a ‘‘ Century ”’ printing press valued at 8001. 
While the machine was under his care the ‘‘ top 
rider ” jammed under the cylinder, doing damage to 
the extent of 301. The manager, believing that the 
accident had happened owing to the appellant’s 
want of care, paid his wages up to date and dis- 
missed him without notice. The appellant having 
complained to the magistrate, his Worship dis- 
missed the complaint, and in this he was 
upheld by the Court. In the course of his 
judgment, Mr. Justice Darling said: ‘‘ Neglect 
does not import an intention not to do a thing ; 
indeed, it as often arises from forgetfulness as from 
anything else. It does not follow that forgetfulness 
in a single instance is a good ground of dismissal in 
every case. To forget some trivial thing may be 
far from affording ground for dismissal. But for- 
getfulness, which may cause considerable damage 
to the master or his property, or to other persons, 
may be most serious neglect.” Mr. Justice 
Channell said: ‘‘ Whether any particular act of 
misconduct justifies a dismissal depends upon the 
character cf the act, of the servant’s duties and the 
nature of the possible consequences.” 

Again an artisan who has been engaged for a 
term to work in the art which he practices, upon 
his representing himself to possess the requisite 
skill, may, upon his proving to be incompetent, be 
discharged by his employer before the end of the 
term for which he was so engaged “ogemet v. 
Cornelius, 5 C.B.N.S., 236]. It would appear, 
however, that in some cases, where an employer is 
sued for wrongful dismissal, it is necessary for him 
to show that the negligence of which the employé 
was guilty has occasioned actual loss. Thus in 
Cussons v. Skinner (11 M. and W., 161), a plea of 
disobedience was disallowed on the ground that no 
proof of actual loss was forthcoming. Anything in 
the nature of a conviction under the Factory Acts 
would, of course, afford ample evidence of loss if 
the circumstances which brought about the con- 
viction were attributable to the negligence of the 
servant. 

Should it be established that a servant was in 
fact wrongfully dismissed, it is well to remember 
that he is not entitled to his full salary for the 
unexpired period of the contract for service, but 
that is to be reduced by the probabilities of his 
having other employment during that period 
[Hartland v. General Exchange Bank, 14 L.T., 
863]. And with regard to the giving of a character, 
there is no legal obligation upon the master to give 
a character of any kind. Further, no action for 
libel can be brought if the character given is un- 
favourable, as it is in the nature of a privileged 
communication. In dealing generally with the 
question of dismissal, we must not lose sight of 
the cases where the servant or workman has bound 
himself by covenants relating to the disclosure of 
trade secrets, or covenants which prevent him 
from entering a similar employment with another 
firm in the neighbourhood. Covenants of this 
nature are often essential for the protection of a 
manufacturer whose interest is often bound up in 
the possession of some trade secret, or the skill of a 
particular class of artisan. The right of the manu- 
facturer to restrain the disclosure of his trade 
secrets is not by any means entirely regulated by 
the terms of the contract which he may have 
entered into with the servant. A few cases will 





suffice to illustrate and establish this proposition. 








In Merryweather v. Moore (1892 2 Ch., 518), the 
following facts were brought to light. The de. 
fendant upon completing a term of apprenticeship 
with the plaintiffs, a firm of engine makers, wag 
retained in their employment as a paid clerk, but 
he ultimately left their service for that of another 
firm of engine makers. Two days before leaving 
he compiled for his own purposes, and without the 
knowledge or consent of his employers, a Table of 
dimensions of various types of engines made by 
them, and this Table he had in his possession when 
he entered the service of his new employers, who 
subsequently exposed for sale an engine of dimen. 
sions corresponding to those given in the Table, 
It was held that he had committed a breach of the 
confidence which should ordinarily exist between 
employer and servant, and that an injunction 
should be granted. And in Lamp v. Evans (1893 
1 Ch. at page 226), Lindley, L.J., said: ‘*‘ What 
right has any agent to use materials obtained by 
him in the course of his employment, and for his 
employer against the interest of that employer ? 
I am not aware that he has any such right. Such 
a use is contrary to the relation which exists 
between principal and agent. It is contrary to the 
good faith of the employment, and good faith 
underlies the whole of an agent’s obligations to 
his principal.” 

According to the case of Louis v. Smellie (1895, 
73 L. T., 226), it is an established principle that the 
good faith which exists between an employer and 
those in his employ renders it illegal, even in the 
absence of any stipulation to the contrary, for the 
persons so employed to make use, after the ter- 
mination of the employment, of any materials or any 
information acquired by them while they were in 
that confidential relationship ; and the Court will 
grant an injunction to restrain such use, in addition 
to awarding damages, and this in spite of the fact 
that the clerk or servant when employed entered 
into no covenant not to carry on business in opposi- 
tion to his master. Lindley, M.R., said, ‘‘ What 
the defendant is not entitled to do is to make an 
unfair use in the carrying on of such a rival busi- 
ness of information acquired by him while he was 
acting as clerk to the plaintiff.” 

There are certain other questions which arise 
upon the termination, whether by dismissal or 
otherwise, of a contract of service. The workman 
may have agreed not to enter into or become em- 
ployed by the owners of any similar business in the 
neighbourhood. In discussing a question of this 
kind we should have to enter upon a study of the 
law relating to contracts in restraint of trade, a 
matter somewhat outside the scope of the present 
article. Suffice it to say that if an agreement 
whereby the workman precludes himself from 
working for or disclosing secrets to anyone else 
without his master’s consent, is not unreasonable 
for the protection of the master, nor contrary to 
public interest, it will be upheld and enforced by 
the Court. Such was the decision of Channell and 
Darling, J. J., in the recent case of Phillips v. 
Stevens. 


ANGLO-RUSSIAN TRADE RELATIONS. 

We have more than once pointed out that in- 
dustrial and engineering developments have been 
the ultimate cause of some of the recent misunder- 
standings between Russia and Britain, and that 
the economic results following therefrom have had 
great influence on political action, which therefore 
could not be understood by those who only looked 
at the surface. Statesmen, however, we are glad 
to find, are beginning to recognise these facts, and 
the recent secret report by M. Witte, the Russian 
Minister of Finance, which, by some means oF 
other, the Times has been able to reproduce, is one 
of the most important documents which has seen 
the light for many a day, and will help the people 
of this country to understand the policy of Russia. 
The Peace Rescript of the Czar was no mere 
sentimental production of that powerful autocrat, 
but rather the result of a careful and extended 
study of the economic results of the large arma- 
ments which prevail everywhere on the Continent, 
and especially in Russia ; so in like manner M. 
Witte’s report is the result of a study of the 
economic aspects of the financial policy of 
the Russian Government, and especially as they 
affect the development of industry. 

The immediate occasion of the report was @ pro- 
posal, since carried into effect, although in Pe 
significantly modified way, for the restriction of t 7 
rights of foreigners to hold and acquire land 
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property in the Trancaucasus. The measure was 
originally directed against the Armenian refugees, 
but M. Witte examined the general principles 
involved and his arguments produced such an effect 
on the Committee of Ministers, that with the Czar’s 
sanction, they agreed to expunge from the new 
restrictive law everything tending to limit the 
rights already obtained by foreigners, and prac- 
tically to confine it to certain catagories of foreign 
subjects, and to the acquisition of land for 
agricultural settlement. 

M. Witte, however, took the opportunity of 
pointing out to his colleagues some of the wider 
aspects of the subject. He was aware that many 
different opinions were held as to the effect of 
foreign capital in developing Russian industries, but 
it could not be denied that the industrial progress, 
not only of Western Europe, but of almost the 
entire world, is advancing with such gigantic strides 
that the only alternative left to Russia, freed as she 
is by circumstances, to participate in the general 
turnover of international trade, is to employ every 
possible means of catching up with her competitors. 
Every halt in the industrial advance is equivalent 
to an increase in the distance which already 
separates Russia from other countries in the matter 
of economical development. At the same time, 
there is so little native capital available for indus- 
trial enterprises, that to refuse the co-operation of 
foreign capitalists in the exploitation of the national 
riches of Russia would be tantamount, in the firm 
conviction of the Minister of Finance, to voluntary 
acquiescence in industrial stagnation. 

Looking round the countries of Europe, M. Witte 
finds that nearly all the markets are closed by 
means of Customs tariffs against Russian agricul- 
tural products. The duties in Germany on those 
products are almost equal to their costs ; in France 
they even exceed it. In such conditions it is almost 
impossible to count upon a more or less enduring 
rise in prices. But there is one country which 
still clings to the principles of Free Trade, though, 
of course (in the opinion of M. Witte), entirely 
from motives of self-interest. That country is 
England, which has long held the foremost place 
among Kuropean countries as the largest purchaser 
of agricultural produce, and it is therefore impor- 
tant for Russia to have in that country a permanent 
and reliable market for her products. M. Witte 
gives some interesting statistics which lead him 
to the conclusion that England is the only market 
in which Russia can find relief for her present 
agricultural depression. 

He, moreover, believes that England is not less 
important as a market for placing Russian funds. 
Formerly, Russia was able to place her loans as 
well as dispose of her produce in this country. 
This, however, was before the Afghan frontier 
troubles, which, M. Witte says, compelled the 
Russians to transfer their funds to Berlin, and 
subsequently, under pressure of political compli- 
cations, to France. It will come somewhat as a 
surprise to learn that M. Witte does not find it 
possible to entertain any great hope from that 
quarter for the future, as France ‘‘ finds it super- 
fluous to go any further” in the way of investing 
French money in Russian bonds. On the contrary, 
he points out, ‘* while striving to export her goods 
. to Russia, she closely shuts the doors of the French 
markets by means of prohibitive duties against the 
products of Russian agriculture, whereas serious 
commercial and industrial relations can only be 
established on the basis of reciprocity.” 

He then enters at considerable length into the 
advantages of strengthening the commercial and 
industrial relations with England, and points out 
the advantages of attracting British capital for the 
development of Russian industries. We believe 

18 reasoning to be sound, and if a good under- 
standing could be come to, it would be to the 
Mutual advantage of both countries. British 
statesmen and the British public should study the 
lines of development along which Russia is being 
urged by forces over which the Government have 
little or no control. On the other hand, the 
Russian Government should endeavour to restrain 
= zeal of its local officials, whose action is very 
= prompted by personal ambition rather than 
oe welfare of the two countries concerned. It 
should also cultivate the art of being straightforward 
-- its actions, and avoid the appearance of wishing 
aways to take advantage of other countries. If, 
moreover, Russia were liberalising her policy, her 


nstitutions and her tariff, she would do much to 
gain that 


public confidence in Britain, which M, 





Witte recognises is more essential than Govern- 
ment support, and not only would our markets be 
open to Russian products, but British capital 
would pour into Russia, with profit to ourselves 
and advantage to that country. So far as we can 
see, there are no reasons why two great empires, 
which in so many respects are commercially the 
complements of each other, should not draw 
together into close friendly relations in trade and 
commerce, and this would soon lead to the disap- 
pearance of political differences. The report by 
M. Witte should help to bring this about, and we 
hope it will receive the careful study of our states- 
men and all who are able to influence public 
opinion and action. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

WHATEVER inventions and surprises may be in 
store for the future, the present century will always 
stand out in the history of mechanical science as 
that which has seen its application to industrial 
purposes, and it closes appropriately with the in- 
stallation in a home of its own of that Institution 
which is devoted exclusively to the promotion of 
the science and practice of mechanical engineering 
in all its branches. On the evenings of Tuesday 
and Wednesday of this week the new building of 
the Institution of Mechanical Engineers was for- 
mally opened by a reception, given by the Presi- 
dent, Sir William H. White, and Lady White. As 
our readers are aware, the building has been prac- 
tically completed for some little time past, two 
meetings having already been held in it, but the 
formal opening ceremony has been delayed until 
the present occasion. It is not our custom to de- 
scribe social functions at any great length, and we 
will content ourselves by saying that a large and 
brilliant company assembled on both evenings to 
do honour to the President and the Institution. 
The whole building was thrown open and enter- 
tainment was provided for the members and their 
friends by means of an orchestra, glee singers, the 
cinematograph and pictures of typical naval vessels, 
shown by lantern slides. The history of the Insti- 
tution of Mechanical Engineers has, tosome extent, 
been traced in these columns on former occasions. 
At so important an era in the history of the Institu- 
tion, however, it may be desirable to add a few 
words on the subject, and this we are more readily 
enabled to do from the fact that a well illustrated 
and excellently got-up little handbook dealing 
with the matter, has just been issued by the 
Council. 

The Institution was founded in 1847, the Jubilee 
Meeting, as our readers will remember, being held 
inl the city of its birth, Birmingham, two years 
ago. Noone, the handbook tells us, is now living 
to set at rest the disputed question whether it was 
the outcome of a friendly meeting of engineers in 
the house of Mr. Beyer in Cecil-street, Manchester, 
or whether, as others think, it was planned in Mr. 
McConnell’s house near Bromsgrove; but there is 
no doubt that the first general meeting was held 
on Wednesday, January 27, 1847, at the Queen’s 
Hotel, Birmingham, when the chairman, Mr. 
McConnell, of Wolverton, proposed, and Mr. 
Buckle seconded, a resolution that the Institution 
should be established, the names of those composing 
it being read out. George Stephenson became the 
first President, and Vice-Presidents and Members 
of Council were elected. Mr. Richard Williams, 
of Wednesbury, is the only living representative 
of the first general meeting. The first meeting for 
the reading of papers was also held at the Queen’s 
Hotel, on April 28, 1847. For thirty years the 
Institution remained in Birmingham, but in 1877 a 
change was made by moving the headquarters to 
the Metropolis, and the Institution was thereby 
translated from a local into a national society. 
Quarters were found in Victoria-street in the 
offices which were occupied until the beginning 
of this year. There was, however, no room at 
these offices large enough for a meeting place, 
but for twenty-two years the Institution of Civil 
Engineers has extended the hospitality of its 
theatre to the junior institution. One of the land- 
marks in the history of the Mechanical Engineers, 
was the organisation in the year 1856 of a pro- 
vincial meeting, the suggestion being due to Mr. 
James Fenton, of the Low Moor Iron Company. 
This meeting was held in Glasgow, under the 
presidency of Mr. Joseph Whitworth, and although 
it js difficult to say what might have happened 





under circumstances which did not occur, there can 
be little doubt that the success of the Institution 
was vastly promoted by this step. The result of 
the Glasgow meeting was that the membership 
which had remained for seven years at almost a 
dead level of about 200 persons, at once began to 
increase, and with it the income naturally rose 
also. This satisfactory state of affairs continued 
through the following years, so that in 1877 the 
last year of the Institution’s existence in Birming- 
ham, there were over 1000 members, whilst the 
annual income, which in 1855 was 620/., had ad- 
vansed to 3641l., there being 11,869/. invested 
capital. The result of the removal to London was 
another considerable advance in membership, and 
also in annual income, but the invested capital had 
to be drawn upon to pay the sum of 3000/. given 
to the then secretary of the Institution on his re- 
tirement, and other expenditure connected with the 
removal to London, so that it was seven years before 
the capital owned by the Institution had again 
reached the figures of 1877. Since then, however, 
membership, income, and capital have gone on 
steadily increasing, so that in 1895 the accumula- 
tions of income over expenditure had reached the 
sum of over 27,0001. Since then the Institution’s 
property, instead of being represented by money 
invested in various securities, has partly taken the 
shape of the noble building just inside St. James’s 
Park, which has, as we have said, been formally 
opened this week. In 1898 the capital of the 
Institution consisted of 15,4031. invested money, 
and 47,5441. the value of the house. From this, 
however, must be deducted the sum of 25,0001. 
raised on debentures, leaving a balance of 37,9471. 
It will be seen, therefore, that in invested funds 
the Institution stands at the present time in a 
considerably better position than it did when it 
left Birmingham in 1877, to say nothing of the 
property it has in its new home. The majority of 
our readers will doubtless remember the very 
animated controversy that took place when it was 
proposed to leave Birmingham for London ; but in 
view of what has since occurred, there can be 
little doubt remaining in the mind of any member 
as to the wisdom of-the course that was ultimately 
followed. 

The meeting at Glasgow in 1856, to which re- 
ference has been made, had a good effect on 
engineering progress, not only in increasing the 
membership of the Institution of Mechanical En- 
gineers, but it gave an impetus in another direction 
which had a far-reaching effect. The gathering of 
Clydeside engineers in 1856 showed to them te 
strong a body they were, and how much could be 
gained by their meeting together and discussing pro- 
fessional subjects. Accordingly in the following 
year, the Institution of Engineers in Scotland was 
founded, the President being Professor W. J. Mac- 
quorn Rankine. Since then various provincial 
engineering societies have been founded, and, 
although it is undoubted that they, to some extent, 
compete with the central or national Institutions 
having their centres in the Metropolis, yet the 
competition has been beneficial to all alike, not 
so much in keeping the London societies up to the 
high standard which they have attained, but more 
in respect to the manner in which they have fostered 
in local centres the true scientific spirit of inquiry 
and investigation which has enabled engineers in 
such centres of industry to make investigations and 
contribute papers worthy to be incorporated in the 
Transactions of a national Institution devoted to 
applied science. 

Since 1856 three other meetings have been held 
in Glasgow, which shares with Manchester the 
honour of having on four occasions entertained the 
Institution of Mechanical Engineers. Paris, New- 
castle, Leeds, Birmingham, and Liverpool have 
each seen three summer meetings of the Institution ; 
Sheffield, London, Middlesbrough, Cardiff, and 
Dublin two each; whilst Nottingham, Penzance, 
Bristol, Barrow-in-Furness, Liége, Lincoln, Edin- 
burgh, Portsmouth, Belfast, and Derby have seen 
one each. This year, as our readers are aware, the 
Summer Meeting will be held in the great western 
naval port of Plymouth. 

In the historical sketch from which we have 
quoted, reference is made to the research com- 
mittees appointed by the Council of the Institu- 
tion, and which have formed so important a part 
of its history during later years, Amongst the sub- 
jects taken up are the ‘Strength of Riveted 
Joints,” the ‘‘ Hardening and Tempering of Steel,” 
‘* Friction at High Velocities,” ‘‘ Marine Engine 





652 


ENGINEERING. 


[May 19, 1899. 











Trials,” the *‘ Value of the Steam Jacket,” ‘‘Gas 
Engines,” and the ‘‘ Properties of Alloys.” Since 
the first Committee was appointed in 1879 up- 
wards of 40001. has been spent by the Institution 
in experimental research, and seldom has money 
been more profitably expended. The majority of 
engineering problems are solved in the course of 
current practice, but there are some points that 
would wait years for investigation were they not 
taken up in this way by an important public society. 
The actual money spent in making these experi- 
ments, although it is no insignificant sum, is not to 
be compared to the great value of the work per- 
formed gratuitously by those eminent engineers 
who have always been associated with these Re- 
search Committees. As the little book distributed 
to members at the opening ceremony justly points 
out, such work must be valued at a vastly larger 
sum than the actual expenditure from the Institu- 
tion’s funds. 

In our illustrations on the present page and pages 
640 and 641 various views are given of the new 
home of the Institution. Fig. 1, annexed, is an 
outside elevation looking through Storey’s Gate 
and down Great George-street towards the Houses 
of Parliament. On page 640, Fig. 2 shows the 
library and Fig. 3 the entrance hall, with the main 
doors on the right-hand side, and the entrance to 
the lecture hall on the left ; the tea room, which 
is in the basement, is shown in Fig. 4. Fig. 5 
shows the meeting hall, looking from the platform 
towards the gallery. On page 640, Fig. 6 is the 
council room, which is on the ground floor.* We 
also publish in Figs. 7 and 8, on page 641, ground 
floor and first-floor plans. 

The situation of the new house is one of the 
best in London. From the front windows one looks 
across St. James’s Park, the Horse Guards’ Parade, 
with the Admiralty buildings and Carlton House 
beyond being in the front, while the lawns and 
shrubberies of the park, with the handsome piece 
of ornamental water stretch away to the left. 
Immediately to the right the view is bounded by 
the impressive architecture of the Foreign Office 
and the Office of Works. Mr. Basil Slade, the 
architect, states, in a description of the building he 
has written, that the house has been two years in 
building. Some interesting work was done in 
getting in the foundations, which are placed on 
gravel in running water about 22 ft. below the 
ground level. A good deal of trouble was ex- 
verienced owing to the effect of the tides in the 
‘hames, which were quite appreciable even at this 
distance from the river. Pulsometer pumps were 
used, and concrete walls 7 ft. thick were con- 
structed. These walls were pierced by strong terra- 
cotta pipes so as to permit an easy flow of water 
from beneath the centre of the building. The base- 
ment floor of the house is practically an asphalte- 
lined tank which rests upon the top of concrete 
legs, and the building has proved to be perfectly 
dry, while no settlement whatever has taken place. 

Referring to Fig. 1, it will be seen that the en- 
trance is sheltered by a lofty portico supported by 
Ionic columns, the material being Portland stone. 
In the tower on the left is the staircase and hydraulic 
lift for communication with the upper floors. The 
exterior facade is of Renaissance treatment in 
Portland stone and red brick. The entrance hall 
(Fig. 3) has oak panellings, floorings, arcadings, 
balusters, &c , which are French polished, and are 
surmounted by plain Persian red walls and an orna- 
mental ceiling, the pattern of which is well shown 
in our illustration. Descending to the tea room, 
which is on the entresol fluor and runs beneath the 
entrance hall for its full length, we find the walls 
and pillars, as well as the staircases, lined with 
marble throughout. The treatment is described as 
of latter date in style following the Italian. The 
marbles are all of costly description, the pilasters 
being of antique sienna with statuary white caps 
and bases; the surbase is of dark dove with 
dado of cippolino and verte antique plinth; the 
panels are picked Mexican onyx with outline or 
border of pale dove with pavonazzi ground ; the 
whole being surmounted with a light statuary mould- 
ing and cippolino frieze ; the flooring is of piastraccia 
and dark grande antique squares. In connection 
with the tea room there is a kitchen adjoining, 
whilst beyond is the principal lavatory which is 
also ornamented with marble and teak wood. On 


* Our illustrations have been prepared from some of an 
excellent series of photographs of the new building taken 
by Messrs. Bedford, Lemere, and Co., of 147, Strand, W.C. 





the basement are also the boiler-room, ventilation ! 
ducts, and general electrical mechanical accessories. 

The lecture theatre (Fig. 5) is naturally the 
largest room in the building. The floor and the 
ceiling are notable features in this room. The 
former is constructed partly of movable plat- 
forms resting on a sub-floor, and these can be 
arranged in the form of terraces, as shown in 
our illustration ; or the whole floor can be 
brought to one level, as was the case on the 
evenings of Tuesday and Wednesday last. In this 
way the room is suitable for giving seating accom- 
modation with a good view of the presidential chair 
and reader’s rostrum for the ordinary purposes of 
a meeting, or it can be made into a noble room for 





impost and arcades separate the main library from 
the annexes. The library of the Institution now 
consists of about 10,000 volumes, a number which 
quite overflowed the old accommodation in the 
Victoria-street premises, but in the handbook to 
which we have referred, the hope is expressed that 
now the Institution has such a fine library of its 
own the number of books will rapidly be increased, 
so that mechanical engineers will find all branches 
of their profession adequately treated upon. This 
is a hint on which members who happen also to be 
authors will do well toact. The proceedings of the 
Institution now fill over fifty volumes, and it may 
be stated that the space under the lecture hall is 
occupied by two floors of extensive area with 
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social functions, the change being readily made in | 
afew hours. The ceiling of the hall is hung from | 
the top and is not supported by the walls, and | 
there is a bold cove behind which the wall diagram | 
rollers are hidden. This arrangement of ceiling | 
was designed to give good acoustic results and the | 
prevention of echo, and it has been thoroughly 
successful. The council chamber, illustrated in | 
Fig. 6, page 641, is also on the ground floor, and is | 
approached by a corridor, as shown in the plan, | 
Fig. 7. It is described as being a room treated | 
with a more Jacobean freedom, with an oaken | 


ribbed star-pattern ceiling and bold cove to the | 


cornice. 

The library (Fig. 2, page 640) is a very hand- | 
some room in the Elizabethan style, oak being used | 
throughout. An upper gallery is supported by | 
cantilever oak modillions and Ionic columns and | 
caps, whilst bastard statuary pilasters and open | 
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annexes for the storage of Proceedings and other 
papers. It is thus anticipated that space enough 
is afforded to give accommodation for many years 
to come. In regard to the library itself, it may be 
said that Transactions are exchanged with 103 
societies, 56 of which are foreign, whilst 53 volumes 
are presented annually to colleges and libraries. 

Besides the library, which is also available as 4 
reading-room, there is another reading and smok- 
ing-room on the mezzanine floor over the entrance 
hall, this room, which is finished in white through- 
out and decorated in a simple Georgian style, com- 
manding a beautiful view over the park. 

There are also offices for the staff, a room for the 
meetings of graduates, and a fine drawing office and 
diagram rooms on the upper floor, whilst there 
are also apartments for the housekeeper. The 
building is lit throughout with electricity, whilst 
the same source of power actuates the lifts, venti- 
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lation fans and clocks ; electric power can also 
be supplied for the exhibition of models in the 
theatre. The principal rooms are ventilated on a 
plenum system, the air being drawn in by a 4-ft. 
fan and cleansed by passing over fibre screens auto- 
matically washed with water, after this it is passed 
over a radiation coil and is then conveyed by a 
duct to the various apartments, whilst the vitiated 
air is forced up vents to the top of the building. 
Such is a brief description of the new house of 
the Institution of Mechanical Engineers, a home 
which, it is to be hoped, will be occupied for many 
years to come. We further trust that the Institu- 
tion will go on increasing in power and usefulness 
in the same ratio as it has for the past fifty years. 





THE LATE MR. GEORGE FOSBERY 
LYSTER. 

By the death of George Fosbery Lyster there 
has passed away an engineer whose name will take 
a prominent place in the maritime progress of 
England in the Victorian Era, for he practically 
made Liverpool as a port, and those who know its 
influence on Lancashire industries will recognise 
the far-reaching effect of Mr. Lyster’s life work. 
But he was as much respected for his geniality and 
straightforward temperament as for his great skill, 
so that a wide circle will join us in an expression of 
sympathy with his widow and family. He had 
reached the advanced age of seventy-seven years, 
and, having a robust constitution, might have con- 
tinued to enjoy continued rest in retirement, but 
some days ago he caught cold, which developed 
into pneumonia, and he succumbed at his residence 
in London about midnight on the 11th inst. 

Mr. Lyster was born on September 7, 1821, at 
Mount 'l'albot, County Roscommon, Ireland, and 
was the third son of the late Colonel Anthony 
Lyster, formerly of the 23rd Light Dragoons, so 
that his interest in volunteering was hereditary. 
His ancestors, however, originally came from York- 
shire, their residence in Ireland dating from the 
time when Queen Elizabeth rewarded their ser- 
vice to the State by a grant of land in Ros- 
common. The future Liverpool engineer was sent 
to King William’s College, in the Isle of Man, to 
be educated, and after a short time of private 
tuition for the profession of civil engineering, 
he became a pupil of Rendel, then approach- 
ing the zenith of his fame. Carly in the 
forties he was appointed by the Government as 
assistant resident engineer of the works con- 
nected with the improvement of the River Shan- 
non, Mr. Rhodes being the chief engineer of the 
works. Two-and-a-half years later he rejoined 
Rendel’s staff—the firm was then Rendel and 
Beardmore—and in this capacity he carried out 
many surveys during the exciting years of the 
early railway fever. In 1866 he went to Holy- 
head as assistant engineer at the extensive new 
harbour there, and was 6} years engaged on this 
gigantic work which it will be remembered was 
carried out by the Government. He was next 
transferred by the Government to Guernsey, and 
had complete charge of the works there for some 
years, having in November, 1856, succeeded Rendel 
as engineer-in-chief. 

_ Thus his training was almost entirely in con- 
nection with harbours, rivers, and docks, and 
the Mersey Dock Board had little difficulty in 
selecting him from amongst the seventy candidates 
who applied for the coveted appointment of engi- 
neer. Mr. Jesse Hartley had had charge from 
1824, having as assistant his son, John Bernard 
Hartley, and he certainly did magnificent service 
during the thirty-six years he served the Dock 
Estate. He was succeeded in 1860 by his son, 
who, however, had to resign, owing to failing 
health. Lyster was appointed in 1861, and, like 
his predecessor, continued in office for the long 
period of thirty-six years, for he relinquished 
active control in 1897, and was also assisted 
and succeeded by his son, Anthony George 
Lyster. Although the first docks date back 
to 1709, the Mersey Docks and Harbour Board 
was only constituted on a modern basis in 1856, 
and when Lyster was appointed the area of 
the docks in Liverpool and Birkenhead was 341 
acres, and had been extended to 531 acres ere he 
resigned two years ago. But this increase, large 
48 It is, does not convey a full idea of the extent 
of the work undertaken. The fact that 19 millions 


Were spent on his work conveys a better notion of 
its importance. 


It would indeed be impossible 





within the limits of a brief memoir to describe all 
these works: it would mean the writing of the 
story of the evolution of Liverpool as a modern 
port, for since his appointment steam has super- 
seded sail ; the old 300-ft. paddle steamer has now 
given place to the 700-ft. liner, with corresponding 
increase in draught and beam. In 1861, for 
instance, 21,095 vessels, with a tonnage of less 
than 5 million tons, entered the harbour; while 
in 1896 the number of ships was little more, but 
the tonnage was about 11 millions. Then a ship 
could afford to load or land leisurely its 800 or 1000 
tons of cargo, now the 8000 or 10,000 tons have to 
be discharged immediately ; or, as Kipling might 
say, ‘Sooner, much sooner.” These changes all 
required incessant energy and a continuous exercise 
of experience to cope with the increased demands 
due to the greater size of the ships, and also to 
improve the facilities, so as to reduce the time in 
harbour. This latter is of vast and growing conse- 
quence, for the financial result of ship-working 
depends largely upon it. The point was ever kept 
in mind by Mr. Lyster, but we cannot enter upon 
a consideration of those details of equipment which 
insured its realisation. 

His first great scheme was that authorised in 
1873, and completed in the presence of the Prince 
and Princess vf Wales in 1881. Three hundred 
acres of foreshore north of Canada Dock, towards 
Bootie, had wisely been reserved for future exten- 
sion, and this led tothe construction by Mr. Lyster 
of what is now known as the Alexandra system of 
docks, including also the Langton and Brocklebank 
docks, of 83 acres of water area with 23,700 lineal 
feet of quays for the Atlantic liners, and of the 
Herculaneum system at the south end of the har- 
bour, of 32 acres and 8518 lineal feet, the cost 
being over four millions. A special problem, which 
haunted every scheme, was the large amount of 
fine sand which came down the river suspended in 
the water, and deposited itself wherever the water 
was still. In these docks a special arrangement of 
sluices was made alongside and incorporated with 
the wing walls at the entrance and in the basin, 
and every morning these sluices were opened, and 
the water ‘‘ swept the floors,” as Mr. Lyster used to 
say, before the arrival of the ships. In this way the 
silt which deposited itself was swept back into the 
river ; but we doubt if the result was conspicuously 
successful. Another work attended with most 
beneficial results was the enlargement of the land- 
ing-stage, the total length of which is 2463 ft., so 
that Atlantic liners of 12,000 tons and over can 
come alongside as comfortably as the little river 
steamer. This landing-stage has all the accom- 
modation for Customs officers, &c., and the rail- 
way runs close by. The dredging of the Mersey 
bar, too, had far-reaching effects ; indeed, it saved 
Liverpool asa port. In the first instance two 500- 
ton steam hopper barges were equipped with pump- 
ing gear, and the success of these led to the design- 
ing and construction of the Brancker and G. B. 
Crow, to pump 3000 tons of sand in three-quarters 
of an hour. These continue to work at 1$d. per 
ton cost, and whereas in 1890 the depth at low 
water over the bar was 11 ft., there is now a channel 
1500 ft. wide with a minimum depth of 24 ft., the 
greater part being 28 ft. 

Lyster’s other works include the Birkenhead 
Docks. They were designed, however, and carried 
through Parliament by Mr. John B. Hartley, but sub- 
sequently it was decided by Mr. Lyster to close the 
great low-water basin (which had proved a failure), 
and to form it into what is now known as the 
Wallasey Dock. There is also the Morpeth Branch 
Dock, in lieu of the open tidal basin ; the great 
grain warehouses and river-craft dock in connec- 
tion therewith: the composite warehouses, the 
Tower Buildings, with their powerful machinery ; 
vast quay sheds, the coal hoists and their, several 
groups of railways, the Woodside landing-stage 
and floating roadway, the Wallasey stage, and 
numerous other works on the Cheshire side 
connected with the Dock Board. Then came, 
in chronological order, the Alexandra and Hercu- 
laneum schemes, already referred to. Then there 
was also the Huskisson Branch Dock ; the altera- 
tion and part re-construction of the Canada and 
Huskisson Docks, with a third branch and a new 
half-tide dock on the site of the Sandon Basin and 
Wellington half-tide dock, with large entrances 
and deep sills to make them suitable for the largest 
and heaviest-draught ships. Following these there 
was the Waterloo Dock, with its large range of 
grain warehouses, and appliances for the unloading 








and manipulation of grain; the West Waterloo 
Dock, the Prince’s half-tide dock and river en- 
trances. The new south docks, with their im- 
proved sheds and novel roof cranes, which 
were the outcome of Mr. Lyster’s ingenuity, 
were opened about the middle of 1888. In fact, 
ere he resigned the total area of the ‘“‘ estate” 
was 1611 acres subdivided into 546 acres of 
water space with docks, half-tide docks and basins 
having 35 miles of quays, with warehouses and 
sheds having an aggregate floor area of 150 acres. 
There are also 23 graving docks, with an aggregate 
length of 14,920 ft. of floor. The total annual 
revenue is now 1,400,0001., and it may be said 
that the docks can accommodate the largest of 
steamers now afloat. 

The equipment is most complete; there are 
extensive lairage and abattoirs in connection with 
the import of cattle. They occupy 22 acres, and 
accommodate 8000 head of cattle and half a million 
sheep, which may be landed from two floating 
stages. These were the first lairages of the kind 
constructed in this country, and have proved a 
model for others to work from. Mr. Lyster was 
also early in appreciating the demands of petroleum 
import, and provided five tanks, with a total capa- 
city of 12,500 tons, besides room for 60,000 barrels. 
But it would, as we have said, involve a description 
of Liverpool to deal fully with Mr. Lyster’s schemes. 
He was devoted to his work ; it provided him, too, 
with recreation, and his aim was not only to anti- 
cipate the conditions of the future, but to so con- 
struct his work that it would last for all time. The 
walls where exposed to the action of the sea are 
of cyclopean type, while the inner dock walls 
are of red sandstone. He was a strong advocate 
of adequate crane accommodation, grain conveyors, 
and double-storey sheds. He seldom took part in 
public affairs apart from his work, but he was a 
member of the Institution of Civil Engineers, joining 
in 1858, and he was elected a member of Council in 
1897. His only paper was read in January, 1890, 
**On Recent Dock Extensions at Liverpool with a 
General Description of the Mersey Dock Estate, the 
port of Liverpool, and the River Mersey.”* He 
read a paper at the 1896 meeting of the British 
Association on the same subject. Indeed, his life 
cannot be dissociated from the port, and, toquote the 
words of an address presented to him on his retire- 
ment, his works are their own record, writ large in 
granite and iron, and so long as Liverpool remains 
a port his name must be inseparably connected 
with it, as one who, during a period of great com- 
mercial progress, fitly provided for the expansion of 
the trade of one of the most important gates of the 
British Empire. 








NOTES. 
Russtan Rartways. 

Tue Russian authorities have, of late years, 
displayed conspicuous energy in developing the 
immense resources of this vast empire, and the 
building of new railways forms a conspicuous fea- 
ture in this scheme. According to some statistics 
recently published at the instance of the Finance 
Ministry, there are at present open to traftic 
26,750 miles of railway in Russia, and in course 
of construction, or decided to be built, no 
less than 7400 miles of railway. Of these 
about half will be built as State railways, whilst 
the rest will be constructed by private initiative. 
According to the present calculations, at least, the 
bulk of these lines will be ready in a couple of 
years’ time, making an aggregate of over 34,000 
miles, in addition to which new projects are con- 
tinually coming to the fore. It goes without saying 
that the traffic of the Russian railways shows a 
rapid increase. In 1886 the total number of pas- 
sengers carried amounted to 37,885,000 persons, 
which figure ten years later had risen to 65,5000,000 
persons. Thisis, no doubt, to a great extent owing 
to the introduction of the zone tariff, with regard 
to which a few particulars may be of interest. ‘Lhe 
third-class fare for the first 160 versts (a verst is 
about two-thirds of a mile) is about #d. per verst ; 
from 161 to 300 versts, about jd. per verst; and 
from the 300th verst upwards one pays per zone 
according to a sliding scale applicable both to the 
fare and more especially to the length of the zone, 
The first eight zones after the 300 versts are 25 versts 
each ; the next seven are 35 versts, &€., up to a 
distance of 1510 versts, above which distance the 
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zones remain at 50 verst, and the fare barely 5d. 
per zone. Second class costs half as much again 
as third class, and first twice as much. Although 
the fares are extremely cheap, especially for long 
distances, further reductions are understood to be 
under serious contemplation. 


Tue State TELEPHONE IN SWEDEN. 

The State telephone in Sweden has ever since its 
introduction shown a rapid and continuous develop- 
ment, and the Government has now asked for a 
further grant of 2,994,000 kr., or 166,000/., which, 
it must be remembered, go a great deal further in 
Sweden than they would in England. The vote 
asked for is for the construction of some thirty new 
lines, amongst the more important of which are 
Stockholm - Lulea, Lulea -Gellivara, Stockholm - 
Sundovall, Orebro- Gothenburg, Norrképing - 
Gothenburg, &c. During 1893 the aggregate 
number of inter-urban telephone conversations was 
839,779, in 1897 2,147,610, and in 1898 over 
2,700,000, an increase of over 25 per cent. as com- 
pared with 1897. It has only been possible 
to get through this large volume of business 
by the telephone authorities and the public accom- 
modating themselves as much as possible to one 
another, and by the latter becoming more and 
more accurate in the use of the telephone. The 
introduction of express conversation, at double 
rates of payment, has also proved a good arrange- 
ment, but the demand for telephonic communica- 
tian isso great, thaton some of the most used lines 
only about half of the asked-for conversations has 
been got through ; on one or two main lines the 
number of express conversations has even exceeded 
the ordinary conversations. There are at present 
sixteen district centres in Sweden, and it is now 
proposed to connect many of them by direct lines. 
The new lines will be heavier wires (3 and 4.5 milli- 
metres as against 2.5 and 3 millimetres hitherto 
used), whereby the speaking will be materially 
improved. The inter-urban lines of the State 
telephone in Sweden have hitherto paid their way 
satisfactorily ; during 1897, allowing 50 per cent. 
for working and maintenance and 15 per cent. for 
use of pole-lines, 6 per cent. was netted on the 
capital invested. 


THE ARCHITECTURAL SIDE OF ENGINEERING. 

In a paper read before the Royal Institute of 
British Architects on Monday last, Mr. H. H. 
Statham discussed ‘‘The Architectural Element 
in Engineering Work.” The subject just now 
is one of much interest in view of the con- 
troversy raised over the architectural details of 
the proposed new bridge at Vauxhall. New 
bridges over the Thames at Kew and at Lambeth 
have also been proposed, work on the former hay- 
ing already been commenced. No one will deny 
that every effort ought to be made in these cases 
to erect structures which shall at least not detract 
from the natural picturesqueness of our Metro- 
politan river, and bor our own part we should be 
glad if Parliament took steps to secure this, either 
by barring out certain types of bridge, or by in- 
sisting on having all plans of bridges to be 
erected over the Thames within a certain distance 
of Charing Cross, approved by some competent 
authority on matters of taste. When this is not 
done, designers, with the best intentions in the 
world, often give us very unhappy results. Thus 
the widening of the railway bridge at Barnes 
has pretty well destroyed whatever pretensions 
to beauty the original structure possessed. Mr. 
Statham’s criticisms of the bridge engineer are 
couched in very moderate terms, and he fully re- 
cognises, in some of these works, the dignity 
and that beauty which is often the result of 
an obvious adaptation of means to an end; 
but he claims that when the engineer is espe- 
cially desirous of enhancing the attractiveness 
of his designs, he is then least likely to attain 
his end. There is certainly much truth in this. 
Thus the machine designs of the present day are 
infinitely superior to those of 30 or 40 years back, 
when frames and the like were embellished by 
yothic mouldings ; or coming to more recent days, 
the modern diamond-frame safety bicycle is emi- 
nently better in appearance than the curved-frame 
abortions, such as the old ‘‘ Swift ” and one or two 
others which were in vogue a few years back. In 
bridge work much the same applies at least so far 
as trusses are concerned. No simple truss bridge 
looks better than one of the ordinary American 
type. On the Continent (and in former years the 
same thing was done here) truss bridges are often 





ornamented with cast-iron mouldings and panels, 
and the result is certainly less happy than is 
attained by the less ambitious American type. 
The latter gains an advantage in the way of looks 
by the use of eye-bars for the tension members of 
the bracing, which enables the eye to readily dis- 
tinguish ties and struts. With riveted trusses, 
though these have important advantages of their 
own, the grace of the structure is often spoilt by 
the enormous width which it is necessary to give 
the ties in order to simplify the riveting. As 
to masonry work, Mr. Statham holds that 
engineers fail to appreciate ‘‘scale,” and thus 
adopt mouldings, projections, and the like out of 
erage to the remainder of the structure. 

inally, he suggests that the superstructure of 
bridges should be designed by an architect with 
the aid of an engineer, rather than vice versé. This 
might be practicable in the case of masonry bridges 
of small span, but would be utterly out of the 
question for more important structures, since 
architects lack the requisite knowledge both of 
theory and practice. 





THE INSTITUTION OF CIVIL ENGINEERS’ 
CONFERENCE. 

THE programme has been issued of the second of the 
biennial conferences of the Institution of Civil Engi- 
neers, and shows that a very heavy three days’ work 
is before the members who propose attending. The 
proceedings commence on Wednesday, June 7, and 
will be continued on the 8th and 9th. The first 
business will be the delivery of a general address by 
the President of the Institution, Mr. W. H. Preece. 
This will be given in the theatre of the Institution. 
After this the Conference will be split up into seven 
sections, which will be devoted respectively to the 
following subjects : Section I., Railways ; Section II., 
Harbours, Docks, and Canals ; Section III., Machi- 
nery; Section IV., Mining and Metallurgy ; Sec- 
tion V., Shipbuilding ; Section VI., Water Works, 
Sewerage, and Gas Works; and Section VII., Appli- 
cations of Electricity. The meetings of the sections 
will not be held in the Institution House, but in the 
buildings of the Institution of Mechanical Engineers, 
the Surveyors’ Institution, and the Westminster 
Guildhall; the proceedings commencing at 11 o’clock 
on June 7 and 10.30 on the other days, the later hour of 
the first day being on account of the general address 
of the President which commences at 10.15. 

The subjects for discussion are very numerous, as 
is natural with such a vast field to cover. The prac- 
tice of the last conference will be followed, the matter 
to be considered being introduced by a short note, 
which will be printed and distributed at the meeting. 
On the first day, in Section I., four subjects are set 
down for discussion, viz. : Light Railways ; Mountain 
Railways ; United Lock-and-Block Signalling; and 
Fog Signalling. On the second day there will be no 
sitting of Section I., but on June 9 the proceedings 
in this section will be opened by the discussion of the 
very big subjects of the best way of relaying the 
railways of this country. The cause of earth 
slips and the handling of minerals are the other 
two subjects set down for discussion. Both meet- 
ings of Section I. will be held in the Surveyors’ 
Institute. In the section devoted to Harbours, Docks, 
and Canals, the first sitting will be held in the 
Council Chamber of the Westminster Guildhall. The 
subjects are the Discharging and Loading of Large 
Steamers, and the Size and Construction of Locks and 
Graving Docks in View of the Increased Dimensions of 
Ships. These will be discussed on the first day. On 
the second day the meeting-place of Section II. will be 
the Surveyors’ Institution, where Sand Pump Dredgers, 
the Effect of Waves on Breakwaters, and the Design 
of Breakwaters will be discussed. Section TIL, 
Machinery, will sit on June 7 and 9 in the theatre 
of the Institution of Mechanical Engineers. The first 
subject will be the Recent Advances in Locomotive Prac- 
tice; this will be followed by a discussion, on the dif- 
ferent kinds of power for tramways, light railways, and 
motor car traffic ; after which will follow forgings, and 
the machines used in producing them. That will be the 
first day’s programme in this section; on the last day 
of the meeting the subjects will be Machine Tools, 
having reference more especially to American and 
German practice as compared with English ; Separate 
Condensers; and Power Cranes. Section IV. will meet 
on the 8th and 9th at the Surveyor’s Institution, the 
following being the subjects: On the first day, Im- 
ge ee in Coal-Mining; Gold-Mining; and the 

se of Electricity; Compressed Air and Steam for 
Motive Purposes. On the second day, By-Product 
Coke Ovens, and the Influence of Casting Temperature 
on Steel will occupy the attention of Section IV. 

Section V. meets on the 7th and 9th at the Guild- 
hall, Westminster. The subjects for tho first. day are 
swift passenger steamers of modera‘e size ; merchant 
steamers for war purposes ; a nd caro steamers. On 





the last day the programme will include docking 
appliances ; and mechanical riveting and materials of 
ships’ rivets. Section VI. meets on the second and 
third days in the Westminster Guildhall. The use of 
flood water ; the rate of supply ; and sewage sludge 
disposal will be the subjects for discussion on the 
8th; and on the 9th the purification of gas; and 
labour-saving machinery in gas works will be brought 
forward. Section VII. will meet on June 7 in the 
council-room of the Surveyors’ Institution, when 
electrical transformation ; and non-integrating elec. 
tric meters will be discussed. On the next day, 
Section VII. will meet at the Institution of Mecha. 
nical Engineers, when mechanical traction by elec- 
tricity ; and transmission and distribution of electri. 
city from a distance will be the subjects considered. 

A very considerable programme of excursions has 
been arranged, the majority of the trips being set 
down for the afternoons of the three days of the 
meeting, although there are four morning excursions 
also. On the Wednesday, June 7, an excursion will 
start from Waterloo at 11.10 for Staines, where the 
new reservoirs will be inspected, the company arriving 
back at Waterloo about six o’clock. Another excur- 
sion will start from Liverpool-street at 11.32 a.m. for 
the purpose of visiting the East London Water Com- 
pany’s works at Lea Bridge and Walthamstow. After- 
noon visits will be made on the 7th to Woolwich 
Arsenal, the Thames Iron Works, and Messrs. Fraser 
and Chalmer’s works at Erith. 

On June 8 a party will leave Euston Station at 
ll a.m., to make a special trip to Crewe and back. 
This is likely to be a very popular excursion, it 
having been arranged by Mr. + W. Webb. There 
will be a special train of 60 axles, with a dynamo- 
meter car to exhibit the working of a compound loco- 
motive engine. There will also be a short inspection 
of the Crewe works. The return will be by special 
train reaching Euston about 8 p.m. In the afternoon 
excursions will be made to Thornycroft’s works at 
Chiswick, Messrs. Cory and Sons’ works at Blackwall 
for dealing with sea-borne coal, the Hydraulic Power 
Company’s station, and the Westminster Electric 
Supply station at Millbank-street, the new Vauxhall 
Bridge works, and the Victoria and Albert and Surrey 
Commercial Docks, the latter being a steamboat trip. 
On the last day—Friday, June 9—a long excursion 
will be made to Dover to inspect the new harbour 
works, leaving Charing Cross at 10 o'clock, and 
arriving back at 7.35. The afternoon excursions will 
be to Barking to view the Sewage Disposal Works, 
and gas works at Beckton, to the Central London 
Railway Works, and to Siemens’ works at Charlton. 

Advance proofs of the notes introducing subjects for 
discussion at the meetings may be obtained on appli- 
cation to Dr. Tudsbery, the secretary of the Institution. 
It is to be noted that the proceedings are not restricted 
to members of the Institution nor to British subjects. 
The conference is an international one, and all engi- 
neers will be welcomed at the meeting. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 12. 

THE chief topic of conversation this week in iron 
trade circles is the consolidation of the Carnegie in- 
terests under one organisation, and the withdrawal 
of Andrew Carnegie toon active participation in the 
management of the vast interests centred under his 
name. The completion of a half-dozen of the re- 
cently-formed combinations is also under way. An- 
other important move is the formation of the 
Bethlehem Steel Company. The Western sheet mills 
will probably be united, and so will the Atlantic 
coast bar iron mills, if prices can be agreed upon. 
The American Car hassle Company, with a capital 
of 50,000,000 dols., will soon control the manufacture 
and distribution of car supplies. A combination of 
certain blast-furnace interests is also under way. 
The American Steel and Wire Company have ad- 
vanced prices 2.00 dols. per ton on wire and nails. 
The wages of 8000 coke workers and 12,000 other 
employés in the Connelsville region has been advanced 
voluntarily 10 per cent. Advices from Birmingham 
also point to a rise in grey forge, which has been 
advanced to 10.75 dols. ales of steel rails for 
the past week foot up 35,000 tons. Steel billets have 
been advanced to 27 dols. at mill, and orders are 
crowding in at that price. The entire iron and steel 
market is in a strong position. Rumours are flying 
thick concerning consolidations and movements, all 
looking to the continued centralisation of the in- 
dustry. Steel bars have been advanced to 25 dols. at 
mill. Bessemer is 15 dols. at furnace, and grey forge 
14.50 dols. at valley furnaces, shipping to Pitts- 
burg. Astrong demand is felt for P ates and shapes, 
and to-day’s reports from several large mills show 
that room has been made for new requirements. 
Western plate-steel demands are large, and contracts 
far Chicago delivery for 11,000 tons were closed last 
week. No contracts are now being made for bar iron 
until the new organisation is completed. Most of our 
pipe mills are sold up to next autumn, and a higher 
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range of values is near. Galvanised and corrugated 
sheet iron are selling well, and stocks are practically 
exhausted everywhere. The possibility of a general 
advance in iron and steel products, both crude and 
finished, is being studied by large consumers. An 
opportunity to place orders will be presented during 
June and July, and the question many buyers have in 
mind is as to the extent of contracting for forward 
delivery they will feel warranted in going. Copper 
and zinc developments are progressing with amazing 
rapidity, and it is now becoming a question whether 
the course of those capitalists is the wisest who are 
buying up all good copper properties with a view to 
the control of copper production and distribution. 





THE METRIC SYSTEM. 
To THe Eprror oF ENGINEERING. 

Sir,—It has always appeared to me that the supporters 
and exploiters of the metric system altogether fail to 
appreciate the limitations of any system of weights and 
measures. : 

I cannot conceive how any man, however touched with 
metremania he may be, can for one moment believe that 
our trade is hampered or hindered ar the use of any 
system, or want of system, in our weights and measures. 

ere are a few instances: Will your new suit of clothes 
fit better because the measurements were taken on the 
metric system? Childish, you say ; exactly so. Butagain, 
for many years there was a great outcry against the pur- 
chase and use of Belgian and Continental sections, and it 
has not ceased yet. Did we buy them because they were 
rolled to metric or any other sizes? To this day Belgian 
and German joists, channels, sheets, and some other 
sections can be purchased at east coast ports at from 30 to 
10 per cent. lower prices than British-made. Go to 
Antwerp, inquire and see what quantities still find their 
way to this country ; because they are rolled to metric 
sizes some of your correspondents might be expected to 
say, to judge from their letters. Not so; anyone will 
tal you the reason, 

The Americans have ousted us out of many markets, 
particularly in the machine-tool trade. Go to any modern 
machine shop, ask the superintendent which machines are 
the best and that turn out most work, and in most cases 
it is an American-made tool that he points out. Why? 
because, if a lathe, it swings 1 metre, or 40 in., or cost 
6400 francs, or 256/., or 1230 dols.? Certainly not. 

A large part of the difficulty in arriving at anything 
like a definite system is owing to the inability in many 
persons to differentiate between a decimal system and 
the metric decimal system ; the two are not by any means 
synonymous. There are difficulties in all systems, an 
just as many opportunities of making mistakes in one as 
the other. I have found that persons brought up to the 
metric system are very apt to arrive at results either ten 
times too much, or one-tenth of their proper value. If 
this happens in the final total it is easily found out, but 
during the calculations leading to the final result such a 
slip is the cause of much trouble. Just as much in fact 
as if the calculator had divided by 20 instead of 12, or 
vice versa. 

Itis well known that the users of the metric system use 
different standards of weight, just as we do. They do 
not sell coals by the gramme, nor gold by the ton. This 
use of various standards is apt to be very misleading in 
working from blue prints figured in the metric system. 
Thave very often seen on the same drawing 2% repre- 
senting 2} millimetres, 24, 56 representing 24 metres 560 
millimetres, 35 oe 350 millimetres, or 027 repre- 
senting 27 millimetres, with no distinguishing mark. No 
system of feet and inches and fractions could be more 
misleading. If such a drawing is given to a junior who 
has only a hazy idea of proportion, the result can easily 
be imagined. 

To show that the metric system is equally as cumbrous, 
on occasion, as its more ancient rival, take a tank 10 metres 
inside diameter, 12 millimetres thick, the inside circum- 
ference will 31.416 metres, but for making, the circum- 
ference must be taken to the centre of the plate, the 
circumference corresponding to a diameter of 10.012 
metres = 31.453, and ;%; millimetre, I suppose it must 
be called 31.454. If there are four plates each will be 
7.863, and there is 4 millimetre to dealt with, we 
will call it 7864 millimetres; say the rivets are 25 milli- 
metres in diameter at about 75 millimetres pitch, say 
there are 104 pitches, each pitch will then be 75.6 milli- 
metres and something more. Could you find any man 
work to this any more than you pra § to work the thou- 
sandths of an inch? Is it any simpler than if the tank 
was 32 ft. 9 in. in diameter, 4-in. plates, 1 in. rivets, 
3 in. pitch? This is not a carefully selected equation ; itis 
an actual case. I have continually to deal with circular 
forms from 1 ft. to 300 ft. in diameter made in every 
conceivable number of plates, and in no single instance 
Would the metric system simplify either calculations or 
work, I have used both systems, 

It should also be carefully noted that the workman 

es not mind which system is shown upon his rule ; you 

him he is to take so many large divisions and so many 
smaller ones. The ordinary workman has a dimension 
~ him of, say, 9 ft. 7$}in. (to make it as difficult as 
ee le) he takes 9 ft. 7in., and he calls the balance 
dont ™: dz in., and gy in., and so follows the rule 
the“ he metric rule would be followed along in just 

same way, say 3 metres, 1 decimetre, 3 centimetres, 


and 5 millimetres, and two more = 3.137 metres. 
me people say the metric system has a rational basis. 
; rl Say it 1s a relative of the earth, therefore it must be 
’r than your common foot. Who cares? It may be 
; we all know actually it is not; itis a bar 
open to the public. 


f somethin, 
9! something, put somewhere, an 


qd | multiplier. 





Did you, Mr. Editor, when you bought your last new 
metre rule go and try it against the diameter of the 
earth? How absurd, you say; sodo I. The much- 
maligned foot rule is no better nor no worse. 

Again, one hears of the advantages of the ratio that 
exists between weight, capacity, and length. One cannot 
but admit that to some — it is very desirable to have 
this proportion. But to the every-day worker it is a 
matter of the utmost indifference; to the man at the 
water works who is always expected to keep an account 
of the gallons pumped, it does not matter whether you 
make a gallon consist of 1000 cubic inches, or 277.27 or 10; 
to the engineer who designed the pump and reservoir it 
is of some importance, but only in so far as the actual 
making of the calculations for the works, not in drawings, 
tenders, erections, or the other thousand-and-one things 
that follow the determination of the proportions. 

In the vast majority of calculations a factor, perhaps of 
ignorance, perhaps of increase, has to be allowed. The 
ratio given above only holds good under certain condi- 
tions of temperature, pressure, pureness, &c., and the 
factor allowed will cover for variation of conditions and 
probably for the small decimal part of a cubic inch in the 
gallon, or of a gallon in the cubic foot. 

In designing engines, bridges, and, in fact, everything, 
the wise man selects a basis for all calculations, whether 
it is metres or miles, litres or tons, —_ or grammes, 
and he keeps to the basis so selected throughout; if he 
does not, and gets confused, he must blame his own 
stupidity and not the system he uses, 

here are other points that must be carefully weighed, 
such as the local usage in France and the Continent, the 
equal simplicity of multiplying four figures by any other 
four figures in any system, but for the present I have 
probably reached the limit of space that you can possibly 
allow. My purpose will have been achieved if I have 
caused some to think that there are disadvantages in the 
use of the metric system of equal importance to those 
possessed by the existing system. 

I should specially ask your correspondent ‘‘ 30} Yards 
to the Rod” if he uses the measure of his nom de plume to 
design a planing machine? and if not, why not? Has he 
never seen a slide rule that will multiply feet and inches 
by feet and inches, and opposite the thickness read off the 
weight in tons, hundredweights, quarters, and pounds at 
one setting—a very simple thing that every iron roller 
knows and uses ? 

Would the figures of ‘‘E. G. A. H.” have looked so 
simple if he had given the result in litre-metres? but he 
introduces a multiplier which could just as easily have 
been done in the other case. He does not speak of 
milligrammes per litre when dealing with 5,500,000. It 
would have looked too cumbrous ; he therefore introduces 
Ihear him say that every one who uses 
the metric system knows what power of 10 it is. 
The same reply has equal force in the case of the ordi- 
nary system. 

Hueu F. Wricut. 

Eagle’s Cliffe Junction, May 11, 1899. 





To THE Eprror oF ENGINEERING. 

Srr,—I have been following the letters on this subject 
with both interest and amusement, particularly as I cal- 
culate in either decimals, the metric system, or our old 
and confused system, quite indiscriminately ; and_not 
only do I calculate, but I also think in the system which 
I am using at the time, and other persons can do the same 
if they like. What trouble is therein bearing in mind that 
9 in. = 0.75 ft., or that either of these means 22.35 
centimetres? I find none, and if, instead of teaching, 
or rather not teaching, a lot of useless rot in our schools, 
the youngsters were taught to do their arithmetic 
properly, including metric and decimal weights and 
measures, &c., in ten years we should hear nothing about 
metric or other systems ; they would simply be dealt with 
as a matter of course as they occur. — 

Whether the metric or other decimal system will ever 
be generally adopted in this country, I neither know nor 
even care, but other countries having more or less 
got) adopted the metric system, it is necessary that 
we should be able to deal with them in that system, and 
also supply them with goods by that system, and this for 
thesimple reason that foreign customers think in centi- 
metres and kilogrammes, &c., because if we do not do this 
other countries will, and the trade will go there. What 
odds is it to me whether a man purchases a ton of 2240 Ib., 
or 1000 kilogrammes of 2206 Ib., save that there is a 
slight difference in price? But, say a foreigner says, ‘‘ I 
must have 1000 kilogrammes, or go somewhere else,” then 
the matter becomes serious, and if I am justa pi -headed 
fool, and say, ‘* I supply in tons only,” then I lose that 
man’s trade, and possibly the trade of his friends also. 

If everyone were conversant with the metric system, 
we could make it compulsory, but I fear that this will 
never be the case, owing to the way in which our schools 
are conducted. County and private schools do teach 
decently as a rule, but rd and other public schools in 
which the bulk of the youngsters are taught (?), do not 
teach anything save a lot of useless rot of no present or 
future use to the pa ils asa rule. They aim at too much 
and miss the whole, speaking generally, as not 50 per 
cent. of their 6th Standard scholars can write accurately 
from dictation—most of them can swear like navvies— 
nor can they add up a column of figures accurately, while 
as to knowing our much-esteemed weights and measures, 
well, they are hopelessly out of it. How, then, can we 
expect any headway to be made in decimal or metric 
systems ? ; 

In last week’s issue of ENGINEERING, Mr. J. T. Bucknill 
ves us an excellent plan for a decimal system, but it is 

opeless so far as adoption is concerned, because old 
people would find the matter difficult, and "gee Tsons 
would not be taught in the ordinary schools, and unless 





the mass of the people are able to adopt a system, it is 
impossible to introduce it. What is required primarily, 
is that the youngsters attending echool should be well 
grounded in the primary subjects, and not given just a 
cons acquaintance with a host of subjects which are 
orgotten as soon as they leave school. Boys are not 
much benefitted by cooking, physiology, and that sort of 
thing, when they have to learn a mechanical trade, nor 
do employers like to hear that 5 tons, 31 cwts., 5 qrs., 
and 96 lb. of material has been slenal in stock, as was 
actually returned to myself by a lad of 16, who had 
pone the 7th Standard at one of the London Board 

hools, and was holding some kind of a certificate for 
proficiency. That boy certainly will never make his 
mark as a weighing clerk. Yours faithfully, 

May 15, 1899. Wa ter J. May. 





To THE EpiTor oF ENGINEERING. 

Srr,—If I have not already trespassed too much on 
your space and courtesy, may I say something in defence 
of what your correspondent ‘‘ Experto Crede” calls the 
absurdity of a rational unit of length ? 

Iam sure that if ‘‘ Experto Crede” were to make a sea 
passage as navigating officer, he would appreciate the 
virtue of a nautical mile, one minute of latitude, as a 
measure of length. He would much prefer it to the 
cow’s tail, human ‘‘ foot,” or metre. 

It seems likely that this idea that any standard is as 

as another—cow’s tail for length, the size of a piece 
of chalk for volume, &c., is responsible fur much of that 
hopeless chaos which we call our “‘system” of weights 
and measures, 

‘*Experto. Crede” fears we must wait for duodecimals 
until we attain to six fingers. No doubt the decimal 
notation is derived from the ancient (barbarous?) habit 
of reckoning on the fingers ; but have we not outgrown 
it? It seems generally agreed that we ought to struggle 
out of our present barbarism; but why should we not, 
when we are about it, adopt the best system? Uniformity 
is a great convenience, but it should not be allowed to 
stereotype a system, and block the way of improvement, 

Yours truly, 
Reynotp H. N. ALLEYNE, 

11, Avenue Victoria, Scarborough, May 15, 1899, 





To THE Eprror or ENGINEERING. 

Srr,—While your remarks re the excellence of the French 
metric system are to a large extent true, and the merits 
of its principles admitted by all, the fact that we as a 
nation are decidedly against its adoption points to some 
very strong reason for the course so taken. Doubtless 
the chief obstacle is to be found, not so much in insular 
prejudice, which is largely exaggerated by writers, as in 
the fact that the transition period would be a very awk- 
ward one for all concerned, owing chiefly to the utter 
dissimilarity of the English and French metric systems 
of weights and measures. Itis no use telling traders and 
manufacturers that one system can be expressed in terms 
of the other, as the result is mostly a decimal fraction, 
giving but a dim idea of what it represents. For in- 
stance, 1 centimetre = 0.3937 British inches—a very 
handy ratio certainly, for the scientist. This much- 
lauded centimetre is, moreover, a very inconvenient 
unit to the workman ; and its tenth, the millimetre, is 
worse, being too fine for the joiner, and much too coarse 
for the engineer, ———s ey in practical use with 
the yy in., zy in., and gy in. hen we come to weight, 
capacity, and superficial measurement, things are much 
worse, neither the gramme nor litre fits in with any- 
thing under our British system. Instance the gramme, 
which weighs 0.56438 drams (nearly). Truly, this is a 
convenient re-arrangement which theorists and consuls 
urge upon our traders! I venture to say that this total 
dissimilarity and want of convenient equivalents between 
the two systems forms the chief obstacle to its intro- 
duction. 

Had the founders of the metric system taken a natural 
basis for the metre, such as the half of the earth’s polar 
axis, a much better metrical system would have been the 
result, and one that would undoubtedly have been adopted 
in this country long ago, simply because its equivalents 
in English measurements are intelligible, as the following 


will show : 
Natural metre = 10,000,000 of the polar semi-axis 


of the earth = 25 British inches. 
One centimetre = ;},th of natural metre = } in. 
10,000 square metres (natural) = 1 acre. 
One cubic decimetre = litre = ,%th of half pint. 
One cubic centimetre of water, &c., = gramme = 
4 grains, 

The above equivalents approximate closely and show a 

wonderful connection between our existing system and 
the one built up on the only truly scientific Be for such 
a purpose. 
_ We are pre-eminently an industrial nation ; and, I take 
it, the convenience of the manufacturer and the trader 
must, in the matter of weight and measure, come first. 
Now let us see how this natural metric system would fit 
in with his requirements. Take a dimension 1 ft. by 
1}in. by fin. This can be expressed in the measure referred 
to by simply reducing to} in., thus, 48 x 6 x 3centimetres : 
the error in each dimension not exceeding reogth part 
of such dimension. This is important, use 1t means 
that the existing rolls, templates, gauges, &c., could re- 
main in use, until repl through wear and tear; that 
the present standard sizes for sheets, bars, and, in fact, 
everything manufactured could remain practically the 
same, And the equivalents of capacity and weight are 
similarly connected by simple and close approximations 
to our existing system. 

It is a remarkable thing that the maps of our Ordnance 
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ore are drawn to the (approximate) scale of this metre 
in.). 
As is well known, the French metre was intended to 


be the ine, - oth part of the earth’s quadrant measured 


through the meridian of Paris from the equator to the 
pole. After the new system had been promulgated, it 
was found that the measurement had been inaccurately 
taken. The French metre is, therefore, in itself no more 
a scientific standard of length than the English yard. 
Since then it has been further discovered that the litre is 
not quite a cubic decimeter; and, worse still, that the 
cubic centimetre of water at a given temperature does 
not quite weigh a gramme. The whole system, therefore, 
is in error ; and for scientific purposes really useless. 

In view of this fact that the metric system is funda- 
mentally inaccurate, and does not at all fit in with our 
system, while the above natural metric system is grounded 
on a more accurate basis and approximates to our system 
in a more satisfactory manner, why should we fix upon 
the French system at all? Why not ourselves, in con- 
junction with the English-speaking nations of the world, 
decide to establish this truer metric system once for all? 
I venture to say that before it the older and less perfect 
system would yield and finally ——. 

o 


urs truly, 
May 10, 1899. 


MIcROMETER. 
LARGE-SPAN ARCH BRIDGES. 
To THE EprTor OF ENGINEERING. 

Sir, —May I point out two small errors in the interest- 
ing diagram page of large-span arch bridges which you 
published in your issue of April 28, on page 541 ante / 

he Bonn Bridge, Fig. 2, as actually built, has a span of 
187.9 metres, 617 ft.; a span of 195 metres had been 
planned, but a slight change was made in the locality 
and the span of the bridge. The handsome crescent- 
shaped sales bridge of Fig. 7 crosses the Baltic Canal at 
Gruenenthal, not at Gruenenwald. It may hardly 
appear worth while to trouble you about these points, but 
such diagrams and numbers pass from one paper into 
another, and the mistakes become stereotyped. 

Respectfully, 
H. Borns. 


A NEW THERMO-ELECTRIC 
COMBINATION. 
To THE Eprtor OF ENGINEERING. 

Srr,—In your admirable report of the Royal Society 
soirée of May 3 you refer to a new thermo-electric 
combination which I exhibited, consisting of a nickel- 
manganese-iron alloy coupled with nearly pure iron as 
the second metal. This combination, as you correctly 
state, I found to give a nearly constant electromotive 
force (4000 micro-volts) from 300 deg. to 1000 deg. Cent.; 
that is to say, the thermo-electric current is practically 
independent of temperature through the enormous range 
of 700 deg. Cent. It is this fact, which is, I believe, 
unique in thermo-electricity, that renders the combina- 
tion so interesting from a theoretical point of view. 
Probably it may also be valuable practically, not, of 
course, aS a pyrometer, but for attaining a constant 
electromotive force ; 250 of such couples—the cool junc- 
tions being kept at 0 deg. Cent.—will give just 1 volt in 
any common gas flame. 

Vill you permit me to add that the alloy referred to 
is one of a series of patented iron alloys made by Had- 
field’s Steel Foundry Company, Limited, Sheffield, and is 
one of those recently referred to in Mr. R. A. Hadfield’s 
paper on ‘‘ Nickel-Iron Alloys,” read before the Institu- 
tion of Civil Engineers? I need hardly remind your 
readers that Mr. Hadfield’s numerous and important re- 
searches on alloys have added much to our knowledge. 

Yours obediently, 
. F, Barrer. 

Royal College of Science, Dublin, May 15, 1899. 




















PROTECTION OF INVENTIONS AND TRADE 
MARKS IN EX-SPANISH COLONIES. 
To tHe Eprror oF ENGINEERING. 

Str,—According to advices just received from Wash- 
ington, I learn that a circular has recently been issued 
by the United States War Department dealing with the 
above subject. The following particulars may interest 
your ers : 
In territory subject to military Government by the 
military forces of the United States, owners of patents, 
including design patents, which have been issued or 
which may hereafter be issued, and owners of trade 
marks, prints, and labels duly registered in the United 
States Patent Office under the laws of the United States 
relating to the grant of patents and to the registration 
of trade marks, prints, and labels shall receive the pro- 
tection accorded them in the United States under the 
said laws; and an infringement of the rights secured by 
lawful issue of a patent or by registration of a trade 
mark, print, or label shall subject the person or party 
guilty of such infringement to the liabilities created and 
im by the laws of the United States relating to 
such matters : Provided that a duly certified copy of the 
patent, or of the certificate of registration of the trade 
mark, print, or label shall be filed in the office of the 
governor-general of the island wherein such protection 
is desired ; and provided further that the rights of pro- 
perty in patents and trade marks secured in the islands 
of Cuba, Porto Rico, the Philippines, and other ceded 
territory to persons under the Spanish laws shall be 
respected in said territory the same as if such laws were 
in fall force and effect. i 

Yours faithfully, 
RecinaLtp W. BARKER. 
56, Ludgate hi!l, London, E.C., May 19, 1899. 





BALANCING ENGINES. 
To. THE EpiroR oF ENGINEERING. 

Str,—In your issue of last week Mr. Gumbel asserts 
that the components of the resultant accelerating force 
M w?0 Q (incorrectly printed M w? @Q) in and at right 
angles to the line of stroke, give the disturbing forces in 
a at right angles to the line of stroke. He is in 
error with respect to the disturbance at right angles 
to the line of stroke. The true disturbance in this 
direction is the vertical component of the force F, 
Fig. 31, page 559. It is quite true that the re- 
sultant action in the line of stroke due to the mass 
divisions he gives is always the same as the actual force 
in that direction due to the rod ; in every other direction 
it is approximate ouly to the real force. My object in 
dividing the masses in the way suggested in the paper 
was to get a resultant action which would approximate 
closely in every direction to the real action of the rod on 
the main bearing ; pages | mathematical ae in 
the line of stroke to a negligibly small extent. That 
such a division accomplishes this purpose is shown by 
the curves of Figs. 11 and lla, page 531. In each figure 
the thick curve No. 1 represents the locus of the end of 
the real force acting on the main bearing, the thin curve 
No. 2, the locus of the forces corresponding to the mass 
division I suggest ; the dotted curves No. 4 the locus of 
the end of the force representing the resultant action of 
the inverse mass division given by Mr. Gumbel. In 
Fig. 11a these forces may be compared in magnitude and 
direction for the crank position 8. 

Yours faithfully, 
W. E. Datsy. 








MacnouiA AnTI-Friction MertaL.—The Times of 
Friday, May 12, reports the decision of Mr. Justice 
Matthews in the case of the Magnolia Anti-Friction 
Metal Company v. Sugden, Atlas Metal Company, and 
others. The case was for an inquiry as to damages for 
breach of covenant not to engage in the manufacture or 
sale of anti-friction metals for a certain period. The main 
action was tried in January last, and certain injunctions 
granted. Mr. Justice Matthews gave judgment against 
the defendants for the sum of 5500/. and costs. 


Raitway AcciIpENTSs IN GeRMANY.—Douring the work- 
ing year 1897-8 there were 312 collisions on the German 
railways, and in 431 cases carriages left the rails; 22 
passengers were killed, and 316 injured, by accidents of 
the two kinds referred to, but the total number of casual- 
ties during the year from all kinds of accidents was— 
Killed : 48 assengers, 481 railway employés, six mail 
and custom-house officials, and 235 other persons. In- 
jured: 458 passengers, 1344 railway employés, 50 mail 
and custom-house officials, and 231 other persons. 


Exectric TANNING.—The following results were ob- 
tained by Professor W. C. Unwin, at the Central Institu- 
tion, Exhibition-road, South Kensington, from tests made 
of leather belting tanned by Dr. L. A. Groth’s electric 
process : 


Report on the Tensile Tests of Specimens of Leather Belting 
Received from Mr. L. A. Groth. 


Breaking 
Stress, 


Description. 


Breaking Load. 


1. Groth’s system, tan-| 
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* Specimen broke near the lower clip, beyond the cemented 
joint. It was again put into the machine and broken, the results 
being givenabove. In the second test it broke fairly through the 
cemented joint. It appears, therefore, that the joint is stronger 
than the unjointed leather. Specimen 4 broke at a moderate ten- 
sion, though not exceptionally low. All the others gave high 
results, indeed, remarkably high results. The leather is of ex- 
tremely good quality. I should be very much obliged for some 
specimen of the leather if you were good enough to send them. 

(Signed) W. C, Unwin. 


Elongations Measured with Compass during the Tests. 





Elongations in Inches on 7} In.* 
Load in 
Pounds. 
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d in 8 in. 
(Signed) W. C. Unwin, 
Nors.—The specimens Nos. 1 and 2 were ‘‘Groth’s Belting,” 
tanned in five weeks ; all the others were obtained as samples of 
the very best quality from tanners in various countries, recognised 
as bel ing manufacturers of the very highest repute. 





LAUNCHES AND TRIAL TRIPS, 


On the 12th inst. the steel screw steamer Archanda, 
built by Messrs. Craig, Taylor, and Co., Thornaby-on. 
Tees, to the order of the Compania Naviera Vascon 
of Bilbao (Mr. Felix de Abasolo, managing director) 
proceeded tosea for her trial trip. The outline particulars 
of the vessel are as follow: Dimensions, 299 ft. by 43 ft. 
by 21 ft. 3in. moulded. The engines by Messrs. Thomas 
Richardson and Son, Limited, Hartlepool, are of the 
we Pa type, the cylinders being 22 in., 35 in 
and 59 in. in diameter, by 39 in. stroke, two large boilers 
working at 160 lb. pressure; Morison’s feed heater and 
evaporator, &c. During the whole of the trip the engines 
gave every satisfaction. 


Messrs, William Simons and Co., Limited, launched 
on the 12th inst., complete from their works at Renfrew. 
the first of two powerful dredging vessels which they have 
constructed to undertake extensive dredging operations in 
connection with the improvement of Port Arthur and 
Talien-wan. The vessel has been built under the direction 
of Mr. Totshyski, inspecting engineer, assisted by Mr, 
Johnson. The dredger, in addition to being provided 
with a chain of buckets for discharging into barges along: 
side, is fitted with a sand suction pump, also a mud dis. 
charging pump, to which is attached fully 2000 ft. of 
shore discharging pipes carried on floating pontoons, 
having flexible joints. The vessel is capable of dredging 
and discharging 1000 tons of spoil per hour, and of work. 
ing toa depth of 40 ft. below the water level, Two pairs 
of compound surface-condensing engines are fitted for pro- 
pelling the vessel at a speed of 7 knots. It is constructed 
In accordance with the rules of Bureau Veritas for the 
highest class for a vessel of this type. Electric light in- 
stallation is provided for working day and night. A 
repairing-room is also fitted on board with turning lathe, 
drilling, and planing machine, &c. As the vessel left 
the ways she was named Pervi. 


The Gaidamak, which has recently arrived at Odessa 
from Kiel, where she was built, is intended to do the 
double duty of icebreaker and lifeboat. She is of suffi. 
cient power to break a way through any ice likely to be 
met in southern ports. The stranding of vessels on sand 
banks is of frequent occurrence in the Black Sea, and her 
power as a tug will enable her to render effective assist- 
ance in such cases. The powerful pumps with which all 
icebreakers are fitted for the purpose of increasing their 
weight with water whenever it is necessary to bring extra 
pressure to bear upon the ice, are also specially adapted 
in her case for pumping water on to foning ships or 
buildings. The capacity of her pumps is 1000 tons of 
water per hour. She is fitted with a strong electric search- 
light. For rescue work she carries three boats anda steam 
launch. The boiler of this launch is heated with kero- 
sene fuel, and gives 12 horse-power. The length of the 
Gaidamak is 184 ft., beam 40 ft., draught 16 ft., engines 
triple expansion, giving a speed of 13.8 knots with 2000 
horse-power. She is built of steel, and has four water- 
tight compartments. 


The trial trip of the s.s. Soderhaum, built by the Elsi- 
nore Iron men uilding and Engineering Company, Elsi- 
nore, Denmark, to the order of Mr. H. M. Gehrckens, of 
Hamburg, took place on the 13th inst. in the Sound, and 
was considered very satisfactory. The ship is built of 
steel to the highest class of Bureau Veritas special survey, 
and her dimensions are 240 ft. by 34 ft. by 16 ft. 6 in. depth 
of hold. The engines are of the triple-expansion type 
with surface condenser. During the trial trip the engines 
indicated normally 665 horse-power, and the speed was 
104 knots with a consumption of coal of only 0.55 kilo- 
grammes per indicated horse-power. 








CoLocNng Rartways.—The revenue of the Cologne 
Tramways Company last year was 126,535/. The corre- 
sponding collection in 1897 was 111,410/. 


ENGLISH AND BELGIAN Constructors.—An order for 
the erection and equipment of electric plant works at 
Preston for a syndicate, of which Messrs. Dick, Kerr, 
and Co. are the principal members, has been given to 4 
Belgian firm, who undertake that the works shall be 
built and in operation within six months. No English 
firm would guarantee to do the work under twelve months. 

Roya Mereorowocicar Socirety.— Owing to the 
public improvements in the neighbourhood of Parliament- 
street, the Royal Meteorological Society has been obliged 
to vacate its offices in Great George-street, and find 
accommodation elsewhere. The council ultimately took 
rooms at Prince’s Mansions, Victoria-street, which have 
been fitted up to meet the requirements of the Society. 
On Tuesday evening, the President, Mr. H. Bayard, 
L.L.M., held an “ At Home” in these new rooms, which 
was largely attended by the Fellows, among whom were 
the following: Mr. W. B. Bryan, Mr. Baldwin Latham, 
Professor J. K. Laughton, Admiral Maclear, Dr. H. R. 
Mill, Dr. R. H. Scott, F.R.S., Mr. G. J. Symons, F.R.S., 
Dr. C. Theodore Williams, Mr. E. Woods, and others. 
An interesting collection of instruments, photographs, 
&c., was arranged in the various rooms, and there were 
also several demonstrations by the optical lantern. At 
the monthly meeting of the Society held on ‘Wednesday 
afternoon in the above rooms, Mr. H. N. Dickson, 
F.R.S.E., read a paper entitled ‘‘ The Mean Tempers 
ture of the Surface Waters of the Sea round the a 
Isles, and its Relation to that of the Air.” A paper DY 
Major-General Schaw, CB., on ‘‘Some Phenomena 
connected with Vertical Circulation of the Atmosphere 
was also read. 
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INDUSTRIAL NOTES, 


Tne painful suspense which, for a time, over- 
shadowed the Lancashire cotton trades has ended 
with a gleam of sunshine, little expected by those who 
watched the threatening nature of the dispute. We 
were able to forecast the issue in ‘‘ Industrial Notes ” 
even when matters appeared to be darkest. As pre- 
viously reported, the compromise arranged at the joint 
conference was referred to the respective bodies for 
approval. It so happened that the representatives of 
the operatives met first when the offer of the employers 
was reported, and the conditions were agreed to almost 
unanimously. Subsequently the settlement was form- 
ally ratified at a meeting of the central committee of 
the North and North-East Lancashire Cotton Spinners 
and Manufacturers’ Association, held in Manchester. 
Thus the wages dispute was disposed of on the lines 
laid down by the joint conference in the resolution 
first adopted. But the central committee then went 
further, and laid the foundation for what, it is 
hoped, will be a mode of dealing with, and amicably 
settling, future disputes on an equitable basis, instead 
of resorting to strikes on the one hand or lock-outs on 
the other. This probable ending of the dispute was 
suggested as likely during the time when the condition 
of affairs was at its darkest and a yer a and dis- 
astrous struggle was expected. The prognostication 
was based upon facts and circumstances known to 
the writer as regards the growing desire on the part 
of the representatives of the two parties, who had so 
frequently met ou the joint committee. These men 
have had to deal with difficult and delicate questions 
for years past, and every obstacle removed out of the 
way of settlement brought them closer together in the 
desire to institute, in some more a form, a 
board of conciliation which should be able to avert 
strikes and lock-outs. This board may not displace the 
joint committee ; but if it does not it will deal with 
cases where the joint committee cannot agree. It is 
proposed that it shall consist of an equal number of 
representatives of employers and employed with an 
independent chairman. The effort to constitute such 
will be watched with interest. 


—— 





While it is gratifying to report an amicable settle- 
ment of the dispute in the cotton trades, it is mortify- 
ing to have to record the fact that in the building 
trades, matters are trending in the opposite direction. 
If the two parties had been in the habit of mutuall 
discussing questions relating to their particular branc 
of trade, the present condition of affairs would not 
have occurred. The dispute originated with the plas- 
terers, and there is every reason to suppose that the 
other branches of the building trades were not in sym- 
pathy. But the position of the plasterers seems to be 
strong from their own point of view, the fewness of men 
out, and the small cost of the dispute ; therefore there 
has been some uneasiness on the part of employers lest 
they should hold out, and by the aid of other branches 
in the building trades ultimately win. No doubt this 
is very harassing, but the policy of employers rather 
tends to throw together and unite the sections, than 
avert the danger they dread. The Master Builders’ 
Association have been endeavouring to obtain from the 
masons, bricklayers, carpenters, plumbers, and others 
4 distinct pledge that they do not sympathise with the 
p'asterers, and will not aid them financially in their 
struggle. This is not possible. It is utterly at variance 
with the principles and usages of trade unions to judge, 
condemn, and punish other unions in such matters as 
these. When brickmakers strike against their em- 
ployers because they supply a firm with bricks whose 
men are on strike, employers rightly complain. There 
is always more than enough inconvenience when a 
strike takes place, to others not involved, or not in any 
way responsible, without adding thereto by a blow at 
men in no way to blame. This was manifest in the 
engineering dispute, when branches not implicated 
had to suffer. But in that some of the fault lay with 
the London Joint Committee of the allied trades. In 
this case no action has been taken, except by plas- 
terers, A general lock-out is ecssenal. and the 
feeling in its favour has grown and extended. Inthe 
Midlands, Lancashire, and Yorkshire, a lock-out is 
more or less advocated ; but many employers dislike 
the idea of a general cessation of work in order to 
beat one union, and that one by no means the strongest 
in the building trades. The plasterers are attempting 
aon all foremen to join their society ; no other 
union does this. 

The final plunge, as regards a lock-out, has yet to be 
taken, but the first forward step in that direction was 
€n at a meeting of the Lancashire and Cheshire 
employers towards the close of last week. The meet- 
ie 7 alarge and important one, most of the prin- 
Yor firms being represented. A deputation from 
j om shire was present and reported what had been 
hee a Hull and other districts. They stated that 
to other branches of the building trades had refused 
s work with non-union plasterers. If this be so it 
red departure, as usually each branch looks after 
matter for itself. The point seems to turn on 





the question of working with non-union men. The 
outcome of the conference was a recommendation 
to lock out 25 per cent. of the men in all branches 
of the building trades. This resolution it was 
agreed to submit to the conference in Birmingham. 
Should that resolution be approved the general 
lock-out will commence with the Whitsun holidays, 
and end no one knows when. But a partial lock- 
out has already commenced in Yorkshire—at Hull, 
Huddersfield, Rotherham, and other places, which 
action was approved by the conference held in Man- 
chester at which the Yorkshire employers reported. 
A lock-out of 25 per cent. will raise the whole ques- 
tion, and each branch of the building trades will have 
to consider whether the whole of the men shall cease 
work forthwith, or allow detachments of 25 per cent. 
to be successively and successfully suspended by 
reason of the plasterers’ partial dispute. The build- 
ing trades are, and have been for a long time, very busy. 
There is, indeed, no sign of any decline in those branches; 
on the contrary, the prospects are that there are some 
years of full active work ahead. The increase of 
population and of wealth; the requirements of 
public bodies, enlargement of premises for business 
purposes, and the desire for better accommodation and 
more efficient sanitary conditions, all point to a con- 
tinuance of good trade. But the men must remember 
that unreasonable demands will be resented at what- 
ever cost. It is atime for mutual consideration and 
for conciliation. The building trades are prosperous, 
and the men have, as a rule, good wages, short hours, 
and fair conditions of employment ; once arrest this 
prosperity and it may be a long time before the trade 
can retrieve the mistake that may be made. 





The monthly report of the Ironfounders, dated 
May 6, is perhaps the most remarkable ever issued 
as regards the state of trade. In 99 branches out of 
125, trade is described as very good, as compared 
with 87 branches in the previous report. The figures 
are so exceptional that they are here extracted from 
the Table : 


Numbers—This Numbers —Last 
Month. | Month. 


State of Trade. | 
| Mem- 








Mem- 

aaniad bers. Places. neve 

Verygood .. .. .. 99 | 13,864| 87 | 12,281 

Cr SE ae cere ics 3,623 | 83 4,396 

Not so good es a id 3 139 1 22 

Moderate .. at ee és 2 | 288 3 646 
| 

Rb a ef | 17,414 | 124 = 17,845 


In Jast month’s report trade was, in one branch, said 
to be declining, with a total of 87 members. In this 
month’s report there is no such entry. In 120 branches 
out of 125, with 16,987 members out of a total of 
17,414, trade is said to be very good or good. That is 
strong enough. But turning to the three towns 
named as ‘‘ not so good,” we find this: First, Hanley, 
only three unemployed ; second, Southampton, only 
two unemployed; and third, York, only one un- 
employed, so that in these three towns only six, or an 
average of two members each, were unemployed. The 
total number on the funds was 1675, showing a de- 
crease of 97 over last month. Of the total, 240 were 
on donation benefit, decrease 25 ; on sick benefit 490, 
decrease, 92; on superannuation benefit 841, increase 
12; on dispute 32, increase 17; on the other trade 
funds 72, decrease 9. The cost of benefits was equal 
to 74d. per member per week. The aggregate balance 
in hand was 73,174/. 1s. 5d., as compared with 
46,9517. 7s. 11d. a year ago. The vote of the mem- 
bers has been, by a fair majority, in favour of joining 
the Federation of Trades. A sum is also voted to- 
wards the costs of the appeal case—Lyons v. Wilkins. 
The wages movement has been successful in Lincolo, 
advance of 2s. per week; at Barnsley a similar ad- 
vance is conceded after a strike of six months; at 
Derby, Middlesbrough, Stalybridge, and other places 
negotiations are taking place for an advance. Partial 
strikes are on at Todmorden and Worthington, and at 
one firm in South London, but only 32 are reported to 
be on dispute pay. Altogether the report is a cheer- 
ing one from the industrial point of view. 





The treasurer of the Parliamentary Committee 
was absent from its meetings last week, and when 
they were passing a resolution of sympathy with him 
in his illness, he was quietly — away to his 
long rest. Mr. William Inskip was but forty-seven 

ears of age, but he has left his mark as a labour 
loader of ability and honesty. Perhaps the dispute in 
the East-End of London hastened his death. The 
Council was engaged in striving to induce the London 
branch to elect representatives on the Conciliation 
Board, so as to settle the long-pending dispute, but 
they refused. Mr. Inskip felt that the honour of the 
union was at stake in refusing to abide by an agree- 
ment which had been entered into, and for which the 
union will doubtless have to pay. But the money 








cost was less to him than the honour of the thing. 
Though comparatively young he belonged to the older 
rather than to the newer pres, unionism. Some of the 
latter school made his path rough and difficult, as they 
have done with others. But the older men are passing 
away, while their policy is reviving, even in the ranks 
of the newer recruits. The older unionism will sur- 
vive, or the labour movement itself will decay, for 
pure aggressiveness will end in defeat and disaster to 
all concerned. 





The response of the trade unions to the circular 
inviting them to formally join the Federation has 
been more general than was expected. The Parlia- 
mentary Committee seeing that some of the adhesions 
were rather late, and at the same time important, 
have extended the time for the final replies, and 
sending in the fees of initiation. Some few of the 
older and larger unions still stand aloof, but if the 
Federation works well, they also may come in. But 
the test is not yet. In former times unions fede- 
rated, but the federation collapsed in a short time. 
It was so in 1833-4; it was so again in 1846-7; it 
was similar in 1866-7, since which the Trades Congress 
has ruled. The executives of the unions are naturally 
very jealous of their powers; indeed, they well may 
be, for the registrar may find it possible to recall 
them to duty. Especially is this the case as regards 
sick benefit and superannuation. But this is not 


quite the rock upon which the newly launched vessel | 


may run—that is dispute benefit. If men pay for it, 
they may want it; and an aggressive policy may be 
the result. This will depend upon the elected council ; 
if it consists of prudent men all will be well, if not 
then evil days will come. 


The principal branches of the engineering trade 
throughout Lancashire continue to be exceeding] 
busy, the activity of late reported being generally at | 
maintained. This is especially the case as regards 
machine-tool makers, locomotive engine-builders, and 
boilermakers. All departments of electrical engineer- 
ing work, and the lighter class of stationary engine- 
building, are full of work, the firms being pressed for 
deliveries. In some sections of the heavy engine- 
building trade indications of some slackening off are 
reported, and the textile machinery trades are not so 
pressed with work as they have been of late. But 
this cessation of pressure scarcely relates to the present 
or even the near future, as there is generally a suffi- 
ciency of work to keep all hands well employed. The 
returns of the various unions representing the engi- 
neering and allied trades, show no falling off in employ- 
ment ; indeed, most of the unions have but a very 
small percentage on the funds, ranging from 1 to 24 
per cent., the latter higher rate not applying to the 
Lancashire centres. As a matter of fact, a great deal 
of overtime has been worked, and is being worked in 
some branches to facilitate the delivery of goods under 
contract. The settlement of the wages dispute in the 
cotton trade will doubtless give a spurt to textile 
machinery in those sections which had begun to show 
signs of slackening down. In any case, it does not 
appear that any extra new work could be taken of any 
great weight, in any branch upon the condition of 
early delivery. Inthe iron trade the buying seems to 
be for the most part of a hand-to-mouth character, but 
the position is a strong one as regards prices, the 
tendency being still in an upward direction. There is 
a large demand for pig iron, and makers’ prices are 
steadily moving upward, but in so far as Lancashire 
make is concerned the rates are merely nominal, as 
there is very little, if any, for sale. In the finished- 
iron trade there is little change. There is no further 
quotable advance, but makers decline to book except 
atan advance. In the steel trade there is a quieter 
tone as regards shipbuilding material, but all descrip- 
tions of steel for bridge-making, girder-work, and all 
constructive purposes, are in demand, which is tending 
to counteract the lessened demand for the shipyards. 
Nut and bolt makers report a continued active pete 
all round, and there is a hardening tendency in prices. 
Altogether the position and outlook are encouraging. 





The position of the iron and steel trades in the Wol- 
verhampton district is exceedingly strong from the 
producers’ standpoint. The prices of finished iron con- 
tinue to advance, and makers have a sufficiency of 
orders on their books to keep their works in full 
operation to the end of the current quarter ; they are, 
therefore, able to hold off from accepting new contracts 
except at enhanced or special rates. The scarcity and 
dearness of raw iron tends to curtail business, and 
there is some complaint as to the increase of wages 
and high price of fuel leaving a small margin of profit. 
But this can scarcely be maintained as far as wages are 
concerned, for the increase in wages was dependent 
upon, and the result of, an increase in price. Advanced 
rates preceded increase of wages, the latter only fol- 
lowed. But some such complaints are always heard, 
even when profits are at their highest level. Export 
merchants of finished iron experience difficulty in ob- 
taining a renewal of supplies to replenish their almost 
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exhausted stocks under the quoted rates. Indeed, the 
demand is brisk in all branches, with the exception of 
common sheets, which have again declined. Hoo 
iron has advanced, and so also has merchant iron, an 
unmarked bars are firm at full rates. Boiler and tank 
plates, stamping sheets, and angle iron are in demand 
and realise full prices. Pig iron of forge quality is 
much required, prices for which are very firm. Pro- 
ducers of steel are very much pressed for deliveries, 
and report a considerable accession of new orders, all 
the works being fully employed. In the engineering 
and allied trades there is generally full activity, in- 
cluding the ae branches proper, the iron- 
founders, boilermakers, bridge and girder constructors, 
tank makers, and gasholder erectors. It is the same 
generally with the hardware branches, both light and 
heavy. Some are busier than others, but ‘‘ depression ” 
is a term that cannot be applied to any considerable 
industry. The best test is employment, and from this 
point of view there is little to complain of. The mills 
and forges are in full operation, the furnaces are in 
full swing, the railway sheds, boiler shops, bridge and 
girder yards, are all busy, and comparatively few are 
really idle for want of work. The thriftless who do 
not want work may complain, but the sober and ind™s- 
trious worker finds little difficulty in obtaining employ- 
ment at reasonably good rates, as compared with 
former times, and even with a few years back. There 
are no serious labour disputes in the district. 


In the Birmingham district the best description of 
the state of trade is that it is healthy. The iron 
market has maintained its strength in nearly all de- 
partments, though the actual new business transacted 
has not been large. But, then, makers as a rule are 
not in a position to accept orders for delivery until 
well into next quarter, and therefore customers have 
to wait. There is little or no speculative buying, so 
that the present business done is bond fide. Prices, on 
the whole, are tending upward, and it is thought 
that the next ascertainment by the Midland Wages 
Board will show a further advance. But whether the 
enhanced prices wiil be sufficient to increase wages is 
a point about which there is some difference of opinion. 
Several descriptions of inferior qualities of iron have 
been dearer, and merchant bars advanced in rates out 
of stocks in the merchants’ warehouses, Galvanised 
sheet makers report valuable inquiries, both on home 
and over-sea account. There appears to be no cessa- 
tion of inquiries on shipping account. The demand 
for steel seems to be unprecedented ; it is described 
as extraordinary, consumers finding great difficulty in 
obtaining supplies. Pig iron is in sore request, for 
the whole production is going into consumption, and 
all stocks are cleared out. It would appear that the 
entire output of all the furnaces in blast is required 
for current use, and more if it could be obtained. 
The local trades are fairly well employed, including 
engineers, ironfounders, boilermakers, smiths, elec- 
trical and hydraulic engineers, and most of the iron, 
steel, and metal-using industries. Some are not so 
busy as others, but it is exceptional for men to be in 
want of work. There are no serious labour disputes 
on hand or pending, so far as can be seen. 





The colliery engine-winders of Lancashire recently 
made a demand for an eight-hours day, and upon the 
refusal of the employers to concede the demand, the 
union men sent in their notices, which expired on 
Tuesday of last week. But the men at the last 
moment withdrew the notices, so that there was no 
cessation of work. The reason for this change of 
front is stated to have been defections in the ranks of 
the men ; the threatened strike collapsed. 


The strike of platelayers on the North British 
Railway, western section, ended on Friday in last 
week, the directors having conceded Is. per week 
advance in wages and two paid holidays. The original 
demand was for 2s. per week advance and the two 
paid holidays. About 700 men were involved in the 
dispute, which has now happily ended in a compromise 
satisfactory to all parties, 





The Railway Workers’ Union held its ninth annual 
congress during last week at Oldham—20 delegates 
were present, representing about 3000 members, or 
one delegate to about 150 members. This is rather 
an expensive gathering, and the business done was 
not very vital. The delegates complained of the 
failure to amalgamate with the Amalgamated Society 
of Railway Servants, whose terms of admission were 
said to be too exclusive. Resolutions were passed in 
favour of an eight-hours day, old-age pensions, and 
automatic couplings, and one relating to the Compen- 
sation Act. Then the question of ‘‘ wet rents” came 
up, and the resolution of the last conference was 
deleted, which favoured a rental for the club-room 
instead of indirect payment by drinks. In one case 


cited by the president 2s. was charged for rent of 
room, ‘‘ because the men drank a lot ;” in another 
case the rent charged was 1/. 16s. 6d., because the 





members “ took less booze.” So ‘‘ booze” won the day 
at the annual congress. It is a pity! 


While so many complain about the Workmen’s Com- 
pensation Act, it is pleasant sometimes to get a word 
in its favour. Mr. Burt, M.P., says that many of the 
expectations and prophecies, alike of its supporters 
and opponents, have been falsified. There has been 
less litigation than was predicted. He goes on to 
state that in the mining districts of Durham and South 
Staffordshire not a single case has come before the 
Courts. It has been pointed outin these columns that 
the Act has worked similarly in the cotton trades of 
Lancashire. It all depends upon the way in which 
the matter is approached ; if with a desire to exact 
more than was intended, or to grant less, then there 
are disputes and litigation ; but, if in a friendly spirit, 
the Act may be administered smoothly and advan- 
tageously to all concerned. The latter way is the best 
and cheapest in the end. 

Most of the strikes on the Continent and elsewhere 
seem to have subsided. There is a great splutter for 
a time, then all is quiet, often with no indication as to 
the final result. It isa flash of fire, like the burning 
of straw, a blaze and darkness. The strike of the 
street railway men in Minnesota does not seem to be 
of that character. The men have over and over again 
attacked the non-union men, and now the report comes 
of blowing up a car with fifteen passengers in it, two 
of whom were injurad. Violence usually ends in 
defeat. In nearly all cases victory is with law and 
order. If a strike cannot be won without violence 
there is something wrong, which the men ought to 
consider. They have to fight law, public opinion, 
and their employers in cases of violence ; surely the 
last-named are enough to engage with in any indus- 
trial encounter without having the two first to con- 
tend with. 








WORKMEN’S COMPENSATION CASES. 


THE case of Stevenson v. Denaby Main Colliery Com- 
pany came before the Doncaster County Court on 
April 13. The claim was by Selina Stevenson for 194/. 
damages for the loss of her husband. It appeared that 
on September 15 Mrs. Stevenson’s husband lost his life in 
the pit. When fillers had no other work to do, it 
appeared that it was their duty to pick up old props 
which had been put up to support the roof. The de- 
ceased had silo up a disused prop, and when raising it 
the roof fell upon and crushed and killed him. For the 
defence, it was urged that it was not the deceased’s duty 
to knock the propsdown. The Judge said that it was 
not the duty of the filler to remove the props, but the de- 
ceased deliberately tried to remove a bent prop standing 
in its proper place, and so caused the fall of the roof which 
killed him. 5 udgment was entered for the defendants. 


At the annual meeting of the Sheffield Society of 
Architects and Surveyors, which took place in Shettield 
on April 13, the chairman, Mr. R. W. Fowler, informed 
the society ‘‘that in the course of his practice he had 
occasion to consult his solicitors with regard to a client’s 
liability under the Act, if the contractor became bank- 
rupt or was otherwise unable to pay compensation under 
the Act. Hissolicitors advised him that corporate bedies, 
being employers of labour, would be still liable, but pri- 
vate employers would be exempt. 


Hall v. Snowden, Hubbard, and Co, (In the Court of 
a eee May was an appeal from an award of the 
Judge of the Bloomsbury County Court in an arbitration 
under the Act. It appeared that the applicant was the 
son of a workman who met with his death under the fol- 
lowing circumstances. The respondents, Snowden, Hub- 
bard, and Co., were the occupiers of a wharf on the 
Regent’s Canal, known as Platt’s Wharf. This was used 
by thera for the purpose of discharging liquid mud and 
street refuse into barges, which came along the canal. 
There was no machinery in the yard. When the accident 
happened the respondents were under contract with 
Messrs. Read and Sons to remove the soil which was 
being cast up by that firm, who were making a trench for 
the purpose of laying down pipes between the St. Pancras 
Lighting Station and the Regent’s Canal. 

The deceased was a general carter in the employ of the 
respondents’ firm. Having filled a cart with soil on the 
wharf, he was leading the loaded cart out to the street, 
walking backwards at the horses’ head. While doing so 
he came into contact with a truck of pipes, which was 
standing in the street, and was crushed to death. 

The learned County Court Judge held that although the 
accident arose ‘‘out of and in the course of the employ- 
ment” the premises in question did not come within the 
scope of the Compensation Act. Upon his refusal to 
award any damages the applicant brought the case to the 
Court of Appeal. 

The following ingenious argument was advanced by 
Mr. C. A. Cripps, Q.C., and Mr. Bailhache, who appeared 
on behalf of the appellant : 

The word ‘‘factory,” as used in the Workmen’s Com- 
pensation Act, has the same meaning as in the Factory 
and Workshop Acts, 1878-91, and also includes any dock, 
wharf, quay, warehouse, machinery, or plant to which 
any provision of the Factory Acts is applied by the Fac- 
tory and Workshop Act, 1895. Section 18 of the Fac- 
tory Act, 1895, provides that notice of accidents shall be 
given where an arcident happens in a factory or work- 














shop, and this was one of the sections referred to in seg. 
tion 23 which was to have effect as if every dock, wharf 
or quay were included im the term “factory.” On this 
ground they contended that the wharf in question came 
within the definition in the Act. It was also urged that 
the words, ‘‘to which any provision of the Factory Acts 
is applied by the Factory and Workshop Act, 1895,’ 
referred only to ‘‘machinery or aon # ‘ 

Mr. Bray, Q.C., and Mr. Herbert Smith a peared 
for the respondents. They argued that if the isla. 
ture had intended to include wharves of this kind 
express words would have m u Section 18 
of the Factories Act, 1895, even if it did apply to a 
wharf, could not be looked at in the present case, for the 


words there were ‘‘in a factory,” not ‘‘in or about a 
factory.” Section 78 of the Act of 1878 did not apply to 
this wharf. 


In the course of his judgment, A. L. Smith, L.J., said: 
The question here is whether the respondents’ wharf is a 
factory within the meaning of the Act. Section 7, sub- 
section 1, says that the Actis to apply to employment on 
in, or about a factory. Sub-section 2 gives a definition of 
‘*factory,” making the word include ‘‘any dock, wharf 
quay, warehouse, machinery, or plant to which any pro. 
vision of the Factory Acts is applied by the Factory and 
Workshop Act, 1895.” I think the words ‘‘ to which any 

rovision” apply to the whole batch of words that go 
fore, and not merely to machinery and plant. 

The wharf in question is clearly not a factory per se 
and it can only be brought within the meaning of the 
word “‘ factory ” by showing that some of the provisions 
of the Factory Acts were applied to it by the Act of 1895, 
It is said that two such provisions are so applied to it. 
The first is the provision as to notice of accidents con- 
tained in section 18 of the Factory Act, 1895. I think 
Mr, Bray has given a good answer to this, viz., that 
notice of accident need only be given when the accident 
happens in the factory. Here the accident happened 
outside, 

It has also been said that section 68 of the Factory and 
Workshop Act, 1878, is applicable. That deals with the 
powers of inspectors, conferring upon them the power to 
enter any place which they have reason to believe is a 
factory or workshop. I do not think it has any applica- 
tion to the present case. I think the County Court Judge 
was right. The appeal must dismissed with costs, 
Collins and Vaughan Williams, L.J.J., concurred. 


Jones v. The Ocean Coal Company, Limited.—In this case 
an important question was raised as to the effect of a South 
Wales coal strike upon the assessment of damages under 
Schedule I. of the Act. The strike took place on April 1, 
and lasted until September 5, 1898. The accident occurred 
on October 3, 1898, and the question which arose before 
the County Court Judge, was as to the scale upon which 
compensation was to be assessed. His Honour decided that 
it was to be estimated upon the basis of the workman 
having been continuously employed during the period, 
October 3, 1897,to October 3, 1698, and awarded compen- 
sation at the rate of 8s. 6d. a week. Had he based his 
decision upon the wages which the applicant had earned 
since the termination of the strike this figure would have 
been 15s. 9d. The applicant appealed. 

Mr. Cripps, who appeared with Mr. Bensen for the 
appellant, argued that upon the true construction of the 
section the damages should be estimated upon the higher 


scale. There was no question as to the liability of the 
employers. ssh 
mer, L.J.: Yourcontention is that the section in 


question contemplates continuous employment ? 

That is so. In this case the employment was put an 
end to in March and recommenced in September. The 
material section of the Act is as follows: The workman 
is entitled, where total or partial incapacity for work 
results from the injury, to a weekly payment during the 
incapacity after the second week, not exceeding 50 per 
cent. of his average weekly earnings during the previous 
twelve months, if he has been so long employed, but if 
not, then for any less period during which he has been 
in the employment of the same employer, such weekly 
payment not to exceed 1/. 

[Vaughan Williams, L.J.: If a man had been 4 
labourer for nine months, and a foreman for three, would 
that have constituted a change in employment *] 

I do not think so, provided he was with the same em- 
ployer. In the case of Price v. Marsden (1899), 1 Q.B., 
page 493, it is laid down that the period relates to the 
same kind of employment. i ct 

[Romer, L.J.: There must be some limitation put on 
these words. The section does not say ‘‘any less per! 
within the last twelve months,” but it probably means 
within the last twelve months. | 

Mr. Ruegg, Q.C., who represented the respondents, 
argued that the man’s compensation should be calculated 
upon the basis of his average earnings. ‘The strike = 
stituted an absence for a certain period. The wor 
“continuous” does not appear in the section, and if a 
man is allowed to absent himself for a holiday and yet 
claim compensation I am unable to see any distinction 
between that case and the present. There are many 
occupations which must from their very nature be inter- 
mittent, as, for instance, that of astevedore. |. h 

[Romer, L.J.: The question we have to decide is the 
meaning of the term ‘‘substantially continuous. ] AL 

In the course of his judgment allowing the appeal, A. : 
Smith, L.J., said: Prior to October 3, 1897, the applicen 
had been employed under an agreement made in 1892. 
was found as a fact that that ment was termina on 
by notice in March, 1897. In the face of this az Ree 
find that there was a continuous employment for t y = 
preceding the occurrence of the accident. The ~— = ~ 
might never have come back after going out on 8 gn : 
He is taken on in September under an entirely new 
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nd in my judgment the basis of compensation is 
oe rived at Ss looking to the terms of that contract, 
and ascertaining the rate of pay which the workman was 
to receive. This works out at 15s. 9d. Iam of opinion 
that this appeal must be allowed, and the order of the 
County Court Judge as to compensation varied. 

Vaughan Williams, L.J., said: I am of the same 
opinion. This Act of Parliament is very difficult, and 
Thave had so little to do with it, except in the present 
sittings, that I should be sorry to interrupt the current 
of the decisions. Nevertheless I am anxious to guard 
myself against being party to the construction of this 
subsection which might be difficult or impossible here- 
after. The facts have not been very much discussed. It 
is agreed that the applicant was engaged under contract 
dated September 1, 1898, when the accident happened ; 
Ido not understand that a six months’ notice was neces- 
sary to determine the new agreement. Here was a case 
in which this particular man chose not to continue his 
work for a number of months. After that period expired 
he came back and made a fresh contract and the accident 
happened during the currency of the new contract. We 
are Veciding here that in the facts of the case the employ- 
ment was not continuous for a year. The employment 
must be continuous under the same master. It is diffi- 
cult to imagine any employment as to which it can be 
said that it has existed continuously for a whole year, 
and itis therefore incumbent upon us to decide whether 
the employment is substantially continuous. ; 

Romer, L.J.: I agree with the construction which has 
been put upon the section by Lord Justice Smith. The 
employment referred to in the first part of the section 
refers to an employment which has been substantially 
continuous; I have said ‘‘ substantially,” and I lay great 
stress upon the word. In the case before us I have no 
hesitation in saying that there has been no continuous 
employment. : 

Mr. Ruegg asked leave to appeal, which was refused. 


Chambers v. Whitehaven Harbour Commissioners.—In 
this case a point was raised as to whether a hopper used 
for the purpose of conveying spoil from a dredger out to 
sea comes Within the meaning of ‘‘ engineering work ” as 
used in the Act. The County Court Judge had decided 
that the deceased had mn employed as a seaman, and 
was therefore not entitled to the benefit of the Act. 

It appears that at the time of the accident the Com- 
missoners were employing a steam dredger in the harbour, 
and a number of hoppers for the purpose of carrying the 
mud out to sea. The deceased — pee engaged for 
the purpose of looking after the dredging machine, but 
he sometimes went out to sea on the hoppers, which was 
towed by a steam tug. On the day in question (October 18) 
he had gone to sea, and was in the act of releasing the 
trap-door to allow the spoil to escape from the ye 
when the impact of a large wave caused him to fall head 
foremost into the hold. When taken out he was dead. 
At the time of the accident the hopper was 14 miles from 
the shore. 

Mr. Shepherd Little argued that the word “ engineering 
work” was defined in the Act so as to include the altera- 
tion or repair of a harbour. The removal of spoil was a 
necessary part of the work, and therefore the hopper 
comes within the Act even when at sea. 

{Romer, L.J.: It certainly was essential for the pur- 
pose of repairing the harbour to carry the material out. | 

Mr. Ruege, 0.C., for the respondents, argued that 
although the Act did include the alteration or repair 
of a harbour or dock, yet when carrying material to a 
distance of about two miles it could not be said that the 
man was engaged in the engineering work. 

In the course of his judgment, A. L., Smith, L.J., said: 
In this harbour there was a dredger worked by steam. 
The deceased was engaged to a certain extent upon the 
dredger, and it was his duty to take the full hoppers out 
to sea a mile and a half from the dock. The question is, 
“Was he at the time of his death on, in, or about an en- 
gineering work?” We have often had to refer to this 
section before. (His lordship read the section and con- 
tinued.) I think this definition points to locality, for 
engineering work refers to construction, alteration, or 
tepair. It seems to me that to come within the Act, the 
man must be on, in, or about the main locality. We have 
tad one or two cases upon this question. The word 
“about” is an enlarging word, and we have decided that 
it refers to close propinquity. A cart immediately out- 
side the factory, for instance, is about the factory, but in 
later case we decided that a cart at a distance of a mile 
and a half was not about the premises. In this case we have 
to decide whether the hopper at sea was about the dredger, 
and we are of opinion that it is not. 

Vaughan Williams and Romer, L.JJ., concurred. 


., Holmes v. Mackay.—The facts of this case, which in 
its earlier stage was reported in ENGINEERING of March 24, 
fre simple, but the importance of the decision must not 
ee Eaewwed by the simplicity of the facts. The question 
en arose was shortly: ‘‘ Is a workman employed on a 
frien bya contractor entitled to compensation for in- 
al &s Sustained by him when proceeding to his work 
en line?” The County Court Judge decided that the 
rn ractor was liable, and he appealed to the Court of 


The s, Ruegg, Q.C., and Mr. David, for the appellants: 
ben pooident did not arise out of and in the course of the 
had Syment for two reasons : (a) because the workman 
wi not reached the scene of his labours ; (6) because the 
oor a _ his work should have commenced had not 
Mr. Montague Lush for th i 

e respondents: In this 

Case the workman had no business to — the line unless 


there for any other reason, he would have been a tres- 


r. 
A. L. Smith, L. J.: Would not the same principle 
apply to a workman passing along the highway? 
submitnot. The public areadmitted to the highway. 
The real analogy here is the case of a man who has to 
to the top floor of a factory in order to do his work. In 
that case he would be obviously exposed to dangers which 
are within the ag 4 of the Act while ascending the 
staircase or lift. The words ewndo morando and et re- 
deundo, as used by the Lord Chancellor (in Brydon v. 
Stewart, 2 Macq.) represent the meaning of the words 
*‘out of and in the course of the employment.” The 
company have a right to order their workmen to walk 
along the line to get to their work. 

In the eourse of his judgment, A. L. Smith, L.J., 
said: There is a very important question raised in this 
case. Mr. Lush, who has argued this case with great 
ability, has endeavoured to show that a workman coming 
to or going from his work and meeting with an accident 
was in the course of his employment. According to 
the facts, the workman might have got on to the railway 
through the Waterloo gate. He must have walked some 
way along the line in any event. The sole ques- 
tion which we have to determine is: Did this accident 
arise out of, and in_ the course of, the employment ? 
His employment on this siding was wholly unconnected 
with the Great Western Railway. It is true that the 
contractor had got leave for his workmen to proceed to 
their work along the line. In this case it appears to me 
that he was going to his work when the accident happened, 
and the time at which his work should commence had 
not yet arrived. It was urged by Mr. Lush that the 
case is analogous to one where the accident happens in 
some specified portion of some large quarry or factory. 
That is not this case, and I am unable to drawa distinc- 
tion between this case and one where the workman goes 
to his work along a highway. The mere granting of a 
license does not make any difference. He had not even 
got to the scene of action nor had his ig to working time 
arrived. Unless the workman proves that the accident 
was on the place where his work is to take place, I am of 
opinion that he cannot claim compensation. 

Vaughan Williams, L.J.: Iagree. The judgment of the 
County Court Judge is excellent, and although I do not 
agree with the legal conclusion, it is evident that he has 
grappled with the point of law, and has not merely dealt 
with facts, as has been suggested by Mr. Lush. In the pre- 
sent case we have to decide what the law is, according to the 
true construction of the statute. [His Lordship referred 
to the well-known sections, and continued 3] e have to 
decide whether this was an accident arising out of and 
in the course of the employment. The workman’s em- 
ployment was to begin, not only in point of time, but also 
in point of consecution of events, when he arrived at his 
destination. The County Court Judge considered that 
although that is the general rule, the duration of the em- 
ployment might be amplified by reason of the nature of 
the employment and what was to be done under the con- 
tract. And for this he certainly had the authority of a 
Scotch case, but that was decided on the ground 
that there was a_ contractual obligation on the 
master to take the miner out of the mine. Was there 
anything in this case which involved a duty to the ser- 
vant before the actual work commenced? Upon this 
point I have arrived at a different conclusion to that 
of the learned County Court Judge. Comparing this 
with the Scotch case, it seems to me quite clear that the 
master owed no such obligation to the workmen. He 
was bound to obtain such a license as was necessary, 
in order to prevent the workmen being trespassers, 
but that is the sum of his obligation. I do not mean 
to say that if the master had to obtain a license for 
the workmen to proceed along some peculiarly difficult 
or dangerous route, that some liability might not be in- 
curred. Here he merely obtains a license. If he had 
gone by the recommended route he would not have been 
far from the scene of action; but it seems to me that, as 
far as the master was concerned, in the circumstances of 
this case, he had performed his duty as soon as he ob- 
tained the license, and it was not his duty to take care of 
the men when crossing the line. With reference to the 
argument as to the room at the top of a factory, if it was 
intended that such a factory was not under the control of 
the employer, it was the same asin the present case. I 
think the a 1 should be allowed. ; 

Romer, Ly. : I regret that I differ in this case from 
my learned brothers. I should have come to the. same 
conclusion on the evidence as the County Court Judge. 
The spot upon which the work was to be done was sur- 
rounded by the railway, and it was a spot not easy of 
access. The contractor was bound, both as between him- 
self and the company and as between himself and his work- 
men, to provide for the workman being able’to reach his 
work by passing over the railway. ‘The workman was 
bound to have py Potted to cross the railway, and when he 
met with the accident he was doing that which he was 
bound to do. In my opinion, the employment began 
when the workman commenced to exercise the license to 
enter on the railway. He was told to go by the Waterloo 

ate, and he had never been known to use the other gate. 
fie lost his way on the line by reason of the ~~ The 
Court! is not bound by any hard-and-fast line to 
decide that a workman’s employment commences when 
his actual labour commences, In my opinion, there is no 
distinction between this case and that of the factory which 
has been suggested to us in the course of the argument. 
I — that this appeal should be dismissed. Appeal 
allowed. 


Flewers v. Chambers (Bow County Court).—The re- 
spondent in this case is a large owner and contractor 





be was there jin the service of his master. Had he been 


cattle steamers into barges, The plaintiff was in his em- 
_—— The accident happened on December 1, 1898, 
under the following circumstances. The s.s. Savona was 
lying in the Victoria Dock, and the barge in question 
was lying on the port side away from the dock wall. The 
——— was engaged in mooring the barge, and when 
endeavouring to attach the rope, he slipped and fell, the 
work of discharge not having actually commenced. No 
machinery of any kind was used for discharging the 
manure. The County Court Judge decided in favour of 
the applicant, and the respondents appealed. 

Mr. Crawford, for the appellants: The applicant said 
that the barge being in a dock was a factory within the 
meaning of the Act. In Hall v. Snowden (15 T.L.R. 326), 
it was decided that a wharf withont machinery does not 
come within the Act, and this case is analagous. 

A. L. Smith, L.J.: They are trying to make out that 
a ship is a factory. 

Mr. Candy,iQ.C., and Mr. Pocock for the respondents. 

[A. L. Smith, L.J.: What provisions of the Factory 
Acts apply to these docks?] The argument in the Court 
below t with the question of ‘‘machinery-” 

We submit that a ap in a dock is part of a factory, 
the dock being admittedly a factory itself. 

[A. L. Smith, L. J.: Can you show us any provision of 
the Factory Act which is applied to a dock? Why did 
the Legislature not insert the word ‘‘ ship ” ?]. 

The County Court Judge appears to have had no diffi- 
culty in deciding the case. 

A. L. Smith, L.J.: We are now face-to-face with a 
problem which has been looming in the distance for some 
time. Does a ship in dock come within the meaning of 
the Act ? 

Nothing would have been easier than for the Legislature 
to insert the word “ship.” They have singled out a 
number of words, and have expressly left out the word 
“ship.” I am of opinion that a man employed in or about 
a ship in a dock is not working in a dock. Vaughan 
Williams and Romer, L. JJ., agreed, and the appeal was 
dismissed with costs. 

Edwards v. Godfrey.—This was an appeal from the 
Wandsworth County Court. The respondent Edwards 
had brought an action against the appellant under the 
Employers’ Liability Act for injuries sustained by him 
in an accident on —— 12, 1898, when employed in 
plazing a studio. e jury found that the respondent 

ad been guilty of contributory negligence and judgment 
was given for theappellant. No application was made at 
the time for the assessment of damages under the Work- 
men’s Compensation Act, and on January 30, 1899, 
twenty-one days after the hearing of the original action, 
proceedings were taken to recover compensation under 
the Act of 1897. The County Court Judge awarded com- 
— at lls. a week. From this the defendant 
appealed. 

t was contended by Mr. Gover on behalf of the appel- 
lant, that if the workman did not apply for assessment 
under the new Act immediately after the abortive pro- 
ceedings under the older Act he was deprived of his 
remedy. If he was able to bring another action, the 
employer might be mulcted in costs.. Mr. Colam, for the 
respondent, argued that there was nothing in the Act to 
prevent proceedings being taken either at Common Law 
or under the Employers’ Liability Act. Section 1, sub- 
section 2(b) said that the employer should not be liable to 
pay compensation twice over, but it did not do away with 
the double remedy. 

In the course of his judgment allowing the appeal, 
A. L. Smith, L.J., said: The question is whether the 
workman having exercised his option of suing under the 
the Act of 1880 can revert back to the Act of 1897. . 
Sub-section 2 (b) of section 1 gives the workman an 
option, and if he fails, he can have compensation assessed 
under the new Act, A benefit was given to the em- 
ployer by allowing the Judge to deduct from the com- 
pensation comnel the costs caused by the workman having 
wrongly brought theaction. If he were allowed to do so, 
the workman would always bring a fresh action at a later 
date, in which case the County Court Judge would have 
no power to deduct costs. 
aughan Williams and Romer, L.JJ., concurred. 





Irons v. Davis v. Timmins.—In this case it was decided 
that where the workman can earn the same wages after 
an accident as he was able to earn before, he can claim 
no weekly compensation. It appeared that the respondent, 
who was 17 years of age, was injured by an accident when 
in the employment of the appellants. He was earning 
9s. a week, and was absent for a period of eight weeks. 
The County Court Judge awarded him 27s, for the time 
during which he was absent, and 2s. 6d. a week for life. 
The employers appealed from the latter part of his 
Honour’s decision. 

The appeal was allowed. 

Lord Justice A. L. Smith said: The Judge has here 
awarded 2s. 6d. for life. In my opinion there is no evi- 
dence to justify his awarding that or any other sum. The 
evidence shows that he earns the same wages after the 
accident as before. The oo however, have con- 
sented, in order to bring the case within Clause 12 of 
Schedule 1, that a nominal sum shall be awarded, and, 
therefore, the award should be 1d. per week. 

Romer and Vaughan Williams, L.JJ., concurred. 








Frencu SreamMsuHie NavicaTion.—A steamer of 6500 
tons displacement is being built at Sunderland for the 
Havre and Peninsular Steam Navigation Company, which 

roposes to trade with Madagascar. The steamer will 
a the name of the Ville de Taranarive. Three other 
steamers are to be built for the company for service in 
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EVAPORATIVE SURFACE CONDENSERS. 
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EVAPORATIVE SURFACE CONDENSERS. 


Circular Types. 
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* which branches are led over each set of condenser coils ; | of steam per hour, and maintains a vacuum of 23 in, to 

a CONDENSERS. the water overflows, and is circulated over the tubes as | 27 in., depending on the temperature of the circulating 

y Mr. Harry G. V. OtpHam, of London, before mentioned. It is then collected in the lower tank, | water. ‘The amount of water circulated is from 20,000 
Associate Member. where it finds an outlet to the suction of the circulating | to 30,000 gallons per hour, The pipes of these con- 

(Continued from page 596.) ump F through the pipe E, and is used again. The | densers are in 5-ft. lengths by 5 in. internal diameter. 

Description of 2 7 ead of water in the cast-iron collecting tank is main-| There are two lengths of pa providing without the 
hai” 2 Various Arrangements of Condensers.— | tained at a constant level by means of a ball-cock. The | bends a total length of 10 ft., this being the actual 


e diagram, Fig. 75,+ shows two views of the Ledward | ;- q : : ; i i joi i 
e . »T air and circulating pumps are shown in this case directly | cooling surface, These pi are jointed ther with 
pte sang ae suitable for about 150 horse-power. | under the coma Figs. 33 and 34 show another in- | asbestos sheet soaked in boiled oil, which pn to make 
together o Bede: oe of corrugated pipes connected | stallation of the Ledward type, which is working at the | a suitable joint for this class of work. They can be easily 
ordinary fla e “Th by U-tubes and in the centre by Chapel-street station of the Kensington and Knights-| removed for repair. The conductivity through these 
trough . Fs h e exhaust steam enters each section bridge Electric Light Company. This consists of two | tubes is slow, therefore a considerable cooling surface is 
through the — Rage the main are A. It passes| pays of corrugated tubes. The exhaust main passes | necessary. The condenser may stand upon girders with 
air-pum mh ic tg he direction of the arrows to the | between the bays and branches to right and left, connect- | a cast or wrought-iron tank below, generally about 2 ft. 
eae gg The ence in a condensed form through | ing each coil. The condensed steam passes into the|deep, or sometimes over a brick sump finished inside 
through ga Ci circulation water is pumped UP | return pipe, and is collected ina drain-box, and thence by | with cement. Fans are not employed with these con- 
a the horizontal pipe D, from | 4 pine leading from the lower part of the box to the hot-|densers. The evaporated water is carried away by 
+P fd well. From t peer oak ag on this box pipes are taken intoa| the current of air blowing round the condenser. The 
___. per read before the Institution of Mechanical En- | common main leading to theair pump. Each bay is sup- | amount of radiating surface allowed is about 1 square 
we ‘ . plied with a main circulating water delivery connected | foot for every 1} lb. of steam to be cond per 
fat he illustration here referred to, together with | directly with the circulating pump; from this main, dis-| hour, and each pipe 5 ft. long condenses about 40 Ib. 
mainde diagrams, will be given when we publish the re- | tributing pipes are led over each coil. This condenser is} of steam, or 2 horse-power, r hour, or 8 Ib. of 
er of the paper.—Ep. E, at present working with engines using a total of 20,0001b, |! steam condensed per hour per foot run of pipe. The 
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ground or roof space required varies, but the maximum 
may be taken at about 36 square feet per 40 horse-power, 
that is, about 0.9 square feet per horse-power per hour. 


Sq. Ft. of 
Ground Space. 
90 
450 
900 


would require about 


” ” 


»» 1000 ” ” 


Some interesting results were obtained by experiments 
with a condenser of this type connected up to two Willans 
engines of 350 horse-power. The condenser was situated 
about 140 ft. from the engine, and the total distance 
travelled by the exhaust steam from the engine to the 
air pump was 350 ft., causing a difference of about 3 in. 
between the mercury gauge at these two points. It was 
also found that these engines could be run and main- 
tained at full vacuum with a load of 100 horse-power with- 
out the use of any cooling water. A similar condenser, 
Figs. 35 and 36, is in use with cast-iron tubes, which are 
plain with the exception of a thin fin cast on the under 
side to collect the water for distribution upon the lower 
tubes. The circulation of steam in this condenser is 
exactly the same as in the preceding example. Sections 
may be easily added to this and other types of horizontal 
condensers, The distribution of water over the tubes 
may be carried out by any of the methods shown in Figs, 
9 to 27. Some time ago a condenser of this type was 
erected, in connection with a mining plant, above the 
ground level, to condense steam from the colliery engines, 
one engine working in the mine about 100 ft. below the 
level of the condenser; and this arrangement is still 
working very satisfactorily. 

A Fraser condenser of the horizontal wrought-iron-tube 
type, for dealing with 40,000 lb, of steam per hour, Figs. 
37 and 38, has been erected at the generating station of 
the Waterloo and City Electric Railway. This is arranged 
in two bays right and left of the main exhaust pipe, 
and in ok bay a set of sections is arranged vertically 
above one another, each bay being complete with distri- 
buting tanks and pipes. From the vertical continuation 
B of the main exhaust pipe two branches V, and Vz, 
are connected through valves to each set of the upper 
and lower sections, so that one half of the condenser may 
be shut off if required. At the termination of the vertical 
continuation B an automatic exhaust valve is shown. 
The valve may be kept open for any length of time by 
means of the lever and cord, to allow an examination 
being made without interfering with the cncvony of the 
engine. The branches V, and V2 pass between the bays, 
and outlet pipes are taken to each section. The inlet and 
outlet 4 y are so arranged and jointed that any single 
one can be removed with only a few minutes’ stoppage, 
or the whole section to which it is connected may be 
completely blanked off. The steam, on entering the 
chamber through the inlet pipes, first passes through ten 
tubes, arranged in two rows with five in each row; it 
next returns through a double tier comprising eight tubes, 
returning again through the same number, and finally to 
the air pumps through six tubes. The tubes are 3 in. in 
diameter and about 18 ft. long, and are of galvanised 
wrought iron. The outlet pipes J, J are arranged in 
a similar manner to the steam inlet pipes before described. 
The water-distributing tanks R, R are shown above the 
main inlet pipes with perforated distributing pipes lead- 
ing from them to immediately above each tier of condenser 
pipes. A separate pipe from the circulating _— is led 
into each tank. These circulating-pump discharge pipes 
have valves fitted so that the circulating water may be 
shut off from either tank. Underneath the whole ap- 
paratus are shown water-collecting tanks and four fans. 
These are driven from the under side by a continuous rope 
working from a a on the shaft of an electric motor. 
Tooth bevel-gearing has been tried for this purpose, but 
has not proved satisfactory with the speeds at which the 
motor shaft is run. These fansare 5 ft. 6 in. in. diameter 
and run at about 300 revolutions per minute, the distri- 
buting water being prevented from falling on the blades 
by the U-troughs indicated. The condenser is situated 
about 100 ft. to 120 ft. from the engines and about 150 ft. 
from the air pump, measured along the line of piping. 
The ground space occupied by this condenser is 1 square 
foot per 5 horse-power. The automatic valve mentioned 
consists of a cast-iron body with a cast-iron valve 
having a fibre seat. The chamber above the valve 
seat 1s of sufficient depth to prevent the steam from 
spreading when issuing from it, also to hold a sufficient 
quantity of water to effectually seal and prevent an 
air leakage. Should any loss of water occur throug 
leakage, a small supply pipe may be led into this chamber. 
Fig. 39 is from a photograph of a Fraser horizontal con- 
denser at Blackpool, showing water circulating over tubes. 
The vertical brass-tube rectangular type of condenser made 
by the above firm is shown on the diagram, Fig. 76. Four 
pairs of rectangular chambers are connected vertical 

rass tubes about 1} in. in diameter, jointed in the method 
beforedescribed. Around the top steam-chambersare tanks 
through which the pipes pass, leaving a small annular 
space through whicl: the cooling water flows down the 
condensing tubes to the water-tank below. On each of 
these tubes is placed a set of the brass cups shown in Fig. 3 
(see page 596 ante). ‘The steam enters at the top through 
the main exhaust pipe, from which branches are taken to 
the four upper chambers through the controlling valves 
shown. Outlet pipes are taken from each of the lower 
chambers into the main pipe with controlling valves, and 
then direct to the air pumps. The long vessel to the left 
on diagram, Fig. 76, is an air cooler, and simply deals with 
the hot air from the top steam-chambers. This apparatus 
is capable of dealing with about 600 horse-power. 

The Fraser circular condenser, Fig. 40, has concentric 
rings of tubes jointed to top and bottom boxes with a set 
of special cups on each tube. The steam enters by two 


A plant of 100 h.-p. 
- 500 





inlets at the bottom chamber and passes up and down the 
tubes by means of division plates, and finally to the hot- 
well through the pipes B. The air pump is connected to 
the top, and the other connections are shown. Inside 
each tube is a spiral distributor. The fan is 5 ft. in dia- 
meter, running at 400 revolutions per minute. 

A view of the circular Theisen evaporative coudenser, 
which appears to have been the pioneer of the vertical 
brass-tube condensers working with fans in this country, 
is shown in Fig. 41. It consists of two chambers con- 
nected by vertical brass tubes arranged in rows of three, 
around which wires are lapped helically, Fig. 1. Imme- 
diately below the top steam chamber is a water tank 
through which the tubes pass, and another water tank is 
fitted below to collect the distributing water. The 
bottom water tank was originally arranged below, and 
the tubes in this case were not submerged, but in later 
designs the tubes are completely covered. The steam 
is taken in at the bottom, and out at the bottom 
directly to the hotwell. The pipe to the air pump is 
taken from the top of the condenser, and the air pump 
then deals with air only, which is cooled before reaching 
the air pump. The fan or air propeller mg air at 
right angles to the tubes. By the use of this fan it is 
claimed that the condensation of steam is increased 50 
per cent, The fan is run at a low speed, about 80 re- 
volutions per minute, a greater speed than this having 
been found to disturb the circulating water on the tube 
surface. 

In connection with these condensers a supplementary 
condenser, Fig. 42, is sometimes used. It consists of a 
cast-iron or steel vessel filled with brass tubes. Any un- 
condensed steam or admixed air from the main condenser 





horse-power. It consists of four circular 
There are altogether eleven separate engines with thirty. 
one cylinders, one engine of 200 indicated horse-power, 
being 260 ft. from the condenser and 130 ft. from the air 
pump. A 12-in. centrifugal poe sveation the circulat. 
ing water. A 16 horse-power engine drives this pum 

and fans, of which 15 horse-power is required for the air 
omg which is 16 in. by 16 in. by 100 revolutions, this 


condensers, 


ing just over 1 per cent. of the total engine-power, 
TABLE I. 


| | 
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“a 300 400 





500 
250|3000|4500'6000'9000 12,000 | 15,009 
56 | 72 
12 12 4 
675) 9001360 1,800 | 2,959 
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Horse-power 75 | 100) 150 


Water condensed per! 
\2 
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Space required in square 

feet on --| 40 
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110 | 
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13 | 
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ee *: 110 
Height in feet 
Condensing water in 
gallons per hour .| 380 
Total horse-power re- 
quired .. oe — 
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The Wright condenser is of the vertical type, ard re. 
sembles those previously described, the chief difference 
being in the method of distribution of water over the 
surface of the tubes. Fig. 77 shows two views of a 
Wright condenser, suitable for about 500 horse-power, It 
consists of four upper and four lower rectangular steam 
chambers. Each pair of chambers (onesection) are connected 
together by sixty brass tubes about 15 ft. long by 2 in. in 
diameter. Around these tubes is placed the distributing 
netting, Fig. 1. One such section would contain about 
500 square feet of cooling surface while seven ‘ec ’‘ions are 
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Fic. 39. Fraser Horizontat CoNDENSER AT BLACKPOOL. 


passes in at the top and down the tubes, as in the ordi- 
nary surface-condenser. Fresh cold water, which is used 
to make up the loss by evaporation in the main con- 
denser, is passed through this cooler and then delivered 
with the other circulating water over the tu thus 
making the final temperature in the condenser lower than 
it otherwise would have been. It will be seen that in the 
main condenser the hot condensed steam is always in 
contact with the hottest circulating water, and that the 
hot air leading to the air pump is exposed to the lower 
temperature of the water passing through the supple- 
mentary condenser. The steam as it is condensed natur- 
ally falls, and the circulating water, starting at the top, 
gravitates to the bottom, where its temperature occasion- 
ally rises so high as to cause a subsequent loss of vacuum. 
Below is given a Table showing the temperatures of the 
steam at various pressures below the atmosphere. 


Vacuum in inches of 


mercury 00) 11 


ee oi 18 | 22} 25 | 274) 284 29 | 203 
Temperature deg. F.|212 190 


170 |150 135 |112 | 92 72 | 52 
| 

A Theisen condenser without a fan is shown in Fig. 43, 
in which an upward current of air is indu by means 
of the iron chimney at the top of the casing surrounding 
the condenser. These condensers are also made in the 
rectangular form, the tubes being lapped with special 
fabric. Messrs, D. Stewart and Co., of Glasgow, makers 
of the Theisen condenser, in compiling Table I. have 
taken 30 Ib. of steam per indicated horse-power. 

A minimum of 1 square foot of tube surface per 8 lb. 
of steam condensed per hour is generally saasdied, In 
the eo p oorsseyred condenser it is usual to allow 1 square 
foot of surface for 80 Ib. of steam per hour. A Theisen 
condensing plant at present working deals with 3000 


allowed for about 1000 horse-power. The main exhaust 

ipe rises vertically with a relief valve on the top. 

efore this valve is reached, a swan-neck bend is led into 
the main inlet pipe A from which four branches, B B BB, 
are taken, one to each upper steam chamber. The steam 
passes into the condensing tubes and may pass up and 
down by the interposition of division plates till the lower 
steam chamber and the condense main C at the opposite 
lower corner are reached, a connection from each steam 
chamber being made to the condense main. In these divi- 
sion plates holes are made to allow the condensed steam 
to drain to the outlet while the uncondensed steam passes 
up again through the tubes. This main may be taken 
direct to the air pump or may pass through the cooler 
shown. Connection is also made to this cooler from the 
top of the condenser to take away the hot air, thus redue- 
ing the final temperature in the condenser and so prevent: 
ing re-evaporation. The water circulation is carried out 
as follows. A supply tank is fixed at any convenient 
position and connection made from it to the circulating 
pump, a delivery pipe being carried up to the level of the 
top water-distributing tanks, when branches S $8 8 are 
led over into each tank, the water passing through annular 
spaces in the tank bottom down the tubes and = 
netting. Here it is collected in the lower receiving tanks 
and passes through branches into a discharge main _ to 
the circulating-water supply tank. The fan of 5 ft. dis 
meter may be placed directly under the condenser, — 
a plant now being erected at Hastings it is placed * t 
top, the shaft ing down through the condenser being 
driven by an cloctaie motor. 


(To be continued.) 








Tur Frencn Navy.—The new French ironclad Henri 





Quatre will be launched at Cherbourg August 23, 
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ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
SELECTED UNDER THE ACTS 18831888, 


The number of views given in the Specification Drawings is stated ins “ ; ; 
, . t purpose of mixing gases supplied at different pressures-—for 
each case; where none are mentioned, the Specyfcation is instance, coal-gas and acetylene—and delivering them thoroughly 
- . ‘ mixed at an unvarying pressure. e gases pass into the lower 
Where inventions are communicated from gpa the Names, &c., chambers through Sy: and and ae 
i “ " btat the Patent operating against valves balanced by mercury floats, the mercury 
Copies of Specifications may be obtained at the Patent Office Sale spaces of which communicate by a passage through or under a 
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not illustrated. 
of the Communicators are given in itali 


anch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advert t of the op of a yp 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the accept of a complete Specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 
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ELECTRICAL APPARATUS. 


26,649. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin, Germany.) Operating Elec- 
tric Trains. (2 Figs.] December 16, 1898.—In some electric 
trains motors and controlling switches are situated on each car. 
The object of this invention is to operate such controlling switches 
simultaneously and similarly from one master switch. This is 
effected by providing on the several cars small auxiliary motors 
(all being arranged so as to run synchronously) which are supplied 
with current either from the line conductor or from a secondary 
battery, and which, during the running of the train, continuously 
imparts motion through intermediate shafts to toothed wheeis 
running in opposite directions and at different speeds, which 
are loose upon the shafts of the starting and controlling switches. 
By means of an electromagnetic coupling device on each of the 
said shafts one or the other of the said toothed wheels can be 


coupled with the switch shaft, the switch being thrown into separating diaphragm, so that any undue pressure on either side 


action when its shaft is coupled with the slow-speed wheel, and 





thrown out of action when waned with the quick-speed wheel. 
Neither of the wheels are normally in engagement with the switch 
shaft, and consequently the electrical connections of the motor 
carsare then unchanged. The actuation of the electromagnetic 
couplings on the switch shafts is effected simultaneously in all 
the cars by means of a hand switch situated at the driver’s or 
conductor’s stand. The electromagnetic coupling and the hand 
switch may be variously constructed and thestarting switch may 
consist of separate parts which are separately actuated by special 
auxiliary shafts. One arrangement which requires the provision 
of an accumulator battery for exciting the electromagnet 
clutches, has the advantage that an automatic braking action can 
be obtained on the separation of a train, or on an intentional in- 
terruption of the starting and controlling switch leads, conse- 
quently it acts as an automatic emergency brake. Various 
auxiliary devices are provided. (Accepted April 19, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4250. C. G. A. Streubel, Hamburg, Germany. 
Gas Cock. [7 Figs.) February 25, 1899.—This invention re- 
lates to a gas cock for lamps provided with two or more burners, 
each of which is furnished with an ignition flame. The plug of 
this cock is so arranged that one of the principal flames and the 
ignition flame of the opposite principal flame are ignited or ex- 
tinguished alternately, whilst in two other positions of the cock 





A2%, 


either both the principal flames o; i ir igni 
: 4 pposite each other or their igni- 
ne are alight. In the case of lamps provided with a 
“a r of burners—four or eight, for example—all the principal 
ion upon one side of the lamp, or the whole of the principal 

of the upon the other side may be alight, or in two other positions 
cock all the rincipal flames or all the ignition flames may 


for the principal and the ignition flames. The Bag A, B 


gas pa gs divided or per off eer tad the cock, in which 
case instead of two principal and ignition flames there are three 
CompreD By W. LLOYD WISE. or more. (Accepted April 19, 1899.) 
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13,698. G. R. de Sales, Lyon, Rhone, France. Mix- 
Gases. [1 Fig.) June 20, 1898.—This apparatus is for 


a first regulation by 




















thereof will cause the mercury level to sink, and the greater flow 
of gas to be retarded to some extent while the mercury on the 
other side rises and allows a greater flow of gas upon that side, 
so as to maintain the proper proportion in the mixture. From 
the lower chamber the gases into a second tier in which the 
pressure and relative quantities of gas to be combined are finally 
adjusted by the set of the floats upon the valve arms. The gases 
are mixed in a baffle chamber of special construction shown in the 
upper part of the drawing. (Accepted April 19, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


10,917. W. Thomlinson, Seaton Carew, Durham, 
Utilising Flue Dust. May 13, 1898.—-This invention relates 
to the manufacture of briquettes of “flue dust,” iron ore, purple 
ore, pyrites residues, and the like; by using the said flue dust 
alone in its natural or in a concentrated state or incorporated with 
the before-mentioned materials, and grinding or mixing the same 
together for use in the blast-furnace. The gases effluent from 
blast-furnaces carry away with them numerous small particles 
consisting of carb matter, li tone, and finely-divided 
ironore. These collect in the tubes or flues, and are found in 
some cases to contain an appreciable pe of metallic iron. 
The accumulation is moved periodically, and has been considered 
as waste, and so disposed of. The object of this invention is to 
utilise this ‘‘ flue dust” A incorporating it into briquettes, alone 
or in conjunction with finely-divided iron ores or similar sub- 
stances such as pyrites, residues, purple ore and the like, whereby 
it is rendered capable of being treated for its metallic contents. 
The “flue dust ” is taken and used either alone or if mixed with 
other substances acting primarily as a binding material, by in- 
corporating 10 per cent. or 20 per cent. or more, according to 
circumstances, with purple ore or residues to form briquettes 
which are either burnt in the usual way after being dried, or can 
be conveyed directly to the blast-furnace for the purpose of being 
smelted. It is found that owing to the combination of the 
various elements, it serves as a good binding material, and by 
mixing it with finely-divided ores or the like, this binding pro- 
perty is utilised, and the iron contents are secured and combined 
into such form that they can be reduced in the furnace. (Ac- 
cepted April 26, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
11,412. J. W. Hebb and G. Squire, Halifax, Yorks. 


Saw Bench. (3 Figs.) May 19, 1898.—The object of this in- 
vention is to construct circular saw benches so that the saw may 





























be lowered underneath the bench and an open table obtained 
for the purpose of allowing the timber to be cross or straight-cut 
while fed at any angle to the saw. Underneath the table is | a turntable for use on intersecting horizontal and inclined roads, 


levers or beams on one end of both of which is mounted a second 
shaft carrying the saw and driving pulley, at the other ends of 
these levers are counterbalance weights, and upon the first hori- 
zontal shaft is a pulley which by means of a belt drives the saw. 
Also upon this shaft is a fast-and-loose pulley, and a treadle 
lever which raises or lowers the saw as duel: When the saw 
is raised and requires to be stationary a spindle operated by a 
handwheel screws into the beam and holds the same in a fixed 
ition. By this arrangement when cross-cutting the saw cuts 
rom underneath and is regulated according to the pressure or 
weight put upon the treadle lever, whilst for straight-cutting the 
id is made a fixture, as before described. (Accepted April 19, 


30,513. E. H. Jones, London. Vice. [2 Figs.) Decem- 
ber 24, 1897.—-This invention relates to vices and provides means 
whereby articles of irregular a may be securely held without 
the necessity of providing specially moulded a clamps for each 
shape of article which has to be worked on. The jaws of the vice 
are provided with a number of screws or sliding pins, and the 
article to be held is lightly gripped in the position in which it is 
desired to hold it ; the pins which screw or slide through holes in 



































seri 





the jaws are then advanced from each side until each one touches 
the article, and others which may form a support are also ad- 
vanced, and when (in the case of the sliding pins) they have 
reached their proper position, they are locked there. It will be 
understood that, in the case of an article of irregular shape, 
some pins will be advanced beyond others, and they will form, 
collectively, the reverse shape of the article held. (Accepted 
April 19, 1899.) 


PUMPS. 


2209. F. G. Lundwall, Hellesforsnas, Sweden. 
Cen al same. (2 Figs.] January 31, 1899.—To increase 
the efficiency of centrifugal pumps of the rotating (annular nozzle) 
pipe-head class, the rotating portion is caused to be surrounded by 
air, so that skin friction may be a smaller factor of loss than 
when the whole of the apparatus is immersed in water. The 
water passed through the pump carries away a proportion of the 





air with it. The inventor compensates this loss of air by causing 
the ejector action of the jet to draw air from the exterior of the 
apparatus through a rent seo ne in the spindle. A modifica- 
tion of the rotating pipe-head shown in the drawing has an extra 
lip supplying air to the under side of the annular jet. It is stated 
that pumps on this principle in which mercury is employed are 
efficient producers of high vacua. (Accepted April 19, 1899.) 


RAILWAYS AND TRAMWAYS. 


1820. P. Best, Koln, Germany, Turntable. (6 Figs. 
January 26, 1899.—The object of this invention is the provision of 
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extinguished. In the casin i 
g of the cock (Figs. 1 to 5) are 
ormed four passages A, B, ©, D, to which are fitted the gas pipes 


mounted a horizontal shaft upon which are pivoted two or more! which turntable can (by being turned upon its axle) be readily 
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brought into either the horizontal or inclined position to suit the 
level of the track in which it is then situa’ The axis of the 
turntable is at such an angle that turning the table from one line 
of rails to the other brings about the desired alteration in the 

lane upon which its rails are situated. In the form of table 
illustrated and in one modification thereof an alteration, within 
certain limits, of the angle between the surface of the turntable 
and the direction of the axle is effected by shifting the plate upon 
the axle head through the agency of the curved slots made in the 
‘segs and by altering the relative positions of the table and plate 
»y means of the curved slots made in the flange of the end plate. 
In another modification the distance between the sole or foot 
— and the turntable can be varied according to circumstances 

y means of a bolt, which passes down ore the axle, and is 
attached to a screw nut working therein. A holding or stopping 
device is also provided to retain the vehicle to be shunted in place 
when the table is in the inclined position. (Accepted April 19, 


SHIPS AND NAUTICAL APPLIANCES. 


12,684. G. F. Thompson, Liverpool. (J. S. Cochran, 
Philadelphia, Penn., U.S.A.) Filling Shot Holes. June 7, 
1898.—This invention relates to the employment of an absorbent 
and highly expansive vegetable material as a “‘filling” for the 
space between the outer and inner shells of the hulls of vessels 
generally ; as a “‘ backing” for, or a filling for, the coffer dams be- 
hind the armour in warships or for use in other cases where it is 
desirable that any aperture should be automatically and quickly 
closed and the ingress or egress of water therethrough stopped. 
The invention consists in the employment of the pith of the sugar 
cane (“‘ bagasse”) as the said filling material. In carrying the in- 
vention into effect the bagasse is subjected to a process of disin- 
tegration similar to that technically termed “ pickering” and the 
pith—which is the lighter part—is separated from the fibrous por- 
tion by sifting and aspirating, or winnowing. The said pith may be 
used in its loose condition by king it tightly in the spaces in 
the hulls or cofferdams of ships, or it may be pressed and 
moulded into bricks, slabs, or blocks of various forms for fitting 
into the places required. Where the said filling material is likely 
to be exposed to the wash or other action of water, a binding ma- 
terial consisting of peat or other fibre may be mixed with the said 
pith which enables the same to better withstand such washing 
action and its dislodgment is thereby prevented. The advantage 
of bagasse pith as a material for the filling of cofferdams and for 
like purposes to stop leakage in ships, is stated to be due to its ex- 
treme lightness and the property it possesses of expanding when 
wetted, after which it becomes a pact and h 4 mass 
effectually filling apertures and practically impervious to water. 
The pith may be treated with alum and borax to render it unin- 
flammable and antiseptic. (Accepted April 26, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,308. J. Weir, Cathcart, Renfrew. Water-Tube 
Boilers. (2 Figs.) June 1, 1898.—This invention is to facili- 
tate the combustion of the carbonaceous gases from fuel in water- 
tube boiler furnaces which are provided with a mixing or com- 
bustion chamber, such as is shown and described in Patent Speci- 
fication No, 28,961, 1896. A peep hole is provided in the boiler 
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casing, and at that point the tubes are separated sufficiently to 
allow a clear view of them and of the combustion chamber to be 
obtained. Controlled air inlets are provided, together with a 
perforated steam tube L by means of which combustion may be 
rendered complete, or the tubes cleaned by a steam blast when 
necessary. (Accepted April 19, 1899.) 


VEHICLES. 
8952. J. Muir, Beith. N.B. Wheel Tyres. [2 Figs.) 


April 18, 1898.—This invention relates to leather wheel tyres for 
vehicles, and has for ite objects to provide improved methods of 
tanning leather so that it shall be specially suitable to the purpose 
in view, and improved construction of tyre, and of the rim for 
securing the same to the wheel. Lime is not used in the pre- 
liminary tanning process, because thereby the skin would be 
unhaired, the fibre of the leather disintegrated, and the inherent 
natural oils, gelatin, and albumen deteriorated or destroyed, 
these being the substances which give elasticity and durability 
to the skin. Calcium sulphide, or a mixture of sulphides, or 


a 


what is known as tank waste may be used, or any substance such 
as sulphide of sodium or caustic soda, to a greater or less extent, 
or other substances of an alkaline or acid character which pre- 
serve in the skin the hair or bristles or some portion thereof. 
Salt, alum, or other substance may be used to assist in fixing 
those ingredients, and the hair more permanently in the skin. 
The skin with the hair or bristles retained therein is then tanned 
by any known process. The pores of the leather may be filled 
with any suitable preserving or waterproofing substance. The 
drawings illustrate two methods of making the leather stampings 
into tyres for vehicles by means of a special form of channel iron 
rim, (Accepted April 19, 1899.) 
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L.. Strube, Brussels, Belgium. Rotating 
Doors. [2 Figs.) February 29, 1899.—This invention relates to 
a door which is designed to prevent draughts. According to the 
invention a number of leaves are mounted upon a central axle or 
spindle, which serves as a pivot for the door, which is rotatable 
in a part casing comprising two fixed curved panels placed in such 
manner that at least two leaves of the door are always covered, 
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the fixed panels thus preventing draughts. The movable panels 
are given a curvature to prolong their contact with the fixed 
panels, and to prevent the production of air currents in the apart- 
ment closed by the door. The fixed curved panels are hinged, 
and may be fastened in place or may be opened away from the 
rotating leaves when a current of air through the building is de- 
sired. (Accepted April 19, 1899.) 


3587. J.V. Overklip, Edam, Netherlands. Non-Mag- 
netic Pole Indicator. [4 Figs.) February 17, 1899.—This in- 
vention relates to a device by which the points of the compass may 
be indicated without the use of a magnetic needle. A frame is 
pivoted by a ball joint to a tube so as to be free to rotate in all 
directions. A smaller frame is pivoted to the upper end of the 
larger frame by means of a cylindrical sleeve. e smaller frame 

ivots at the other end in the lower end plate of the larger frame 
»y means of a pointed pin. A wheel which is provided with 
vanes on its outer rim is pivoted perpendicularly to its plane of 
rotation upon a pointed axle bearing on the smaller frame, to 
which is attached a tube which is slightly curved in the direction 
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of the periphery of the wheel. The ap i dina 
transparent casing, and its action is as follows : By means of com- 
pressed air, introduced through the pipe, the wheel receives a 
rotary motion which, after a few seconds, attains a maximum, the 
smaller frame which carries the wheel then turns and sets itself 
in the polar line. A pointer can be arranged on the pin f and a 
compass card on the lower end plate of the frame. The device is 
intended for the comparison of compasses, because, being free 
from iron, it is independent of internal magnetism. The ball 
joint permits the device to hang vertically to the terrestrial axis 
independent of movements of a ship upon which it may be 
situated. (Accepted April 19, 1899.) 


9677. Verit Limited, and P. G. Ebbutt, 
ningham. "Electrolier Swing Joints. [4 Figs.) April 
27, 1898.—This invention has for its object the suspending of 
electric light fittings in such manner that they shall hang per- 
pendicularly and be free to rotate to a certain angle in either 
direction, or swing in any direction. In apparatus constructed 
in accordance with this invention there is provided a ball-joint 
consisting of a flange-plate or fixing-plate having one part hemi- 
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Spherical or cup-shaped, in which portion is a smoothly turned 
or ground half ball which is either partly cut away or provided 
with one or more projections which engage with one or more 
S ections on the inner side of the cup-shaped plate; or the 

If ball has — which move in holes or recesses in the 
cup-shaped plate, thus preventing the lower part of the fitting 
from rotating so far as to dangerously twist the wires. (Accepted 
April 19, 1899.) 


15,573. I. Landauer, Vienna, Austria. Metallic 
Foiled Paper Manufacture. July 15, 1898. By this inven- 
tion a plate of brass or alpacca (silvered German silver) is first 
highly polished on both sides, then poished with spirit or 
pulverised Vienna lime, and washed clean with a paste of lime, 
so that the plate is free from grease. The plate is then well 





rinsed with water and hung in an antimony bath, which ic 
prepared by completely dissolving sodium sulpheintion ia! 
(6 kilogrammes) in hot water (20 litres), the solution afte 
cooling, being diluted with water (8U litres), and finally filtered. 
The plate is subjected as a cathode to the action of the electri 
current, and the deposit of antimony reduced upon it is then 
strengthened or backed by hanging the plate in a bath of sulphate 
of copper, and producing a deposit of copper thereon, It i 
stated that if the time during which the current acts in the aan 
mony bath amounts to three minutes, a deposit of antimon is 
obtained which is in no way deteriorated in colour and pram (A 
the backing of copper rwards applied and produced durieg 
a period of about thirty minutes. If, on the other hand, the plate 
be only hung for a few seconds in the antimony bath, and then 
forabout thirty minutes in the copper sulphate bath, the anti. 
mony deposit only forms a black shiny coloration on the plate 
and the metal backing shows oy with the colour of copper’ 
After the removal and drying of the plate, there is glued of 
cemented thereon in the usual manner paper, cardboard linen 
or the like, and the plate is then filed at the four edges, after 
which aa ae — oo — the glued or cemented 
paper or the like can pu off from the plate. 

April 26, 1899.) . = 


7540. W. H. Lock, London, and C. W. Pash! 
Finderland, Chester. Ball and Socket Joist’ 
(2 8.) March 29, 1898.—The object of this invention is to 
endow a joint of the ball-and-socket type with a faculty of being 
“taken up” to compensate for wear without either portion of 
the socket or either cone being advanced towards the centre of the 
joint more than the other portion or cone, and without moving 
the ball out of its original position. There is a loose inter. 
nally coned ring on each side of the ball, and these rings are held 
by two L-section bushes, the meeting portions of which are 
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prolonged, the diameter of one being enlarged and both being 
screw-threaded to engage one with another. The outside of the 
female prolongation is screw-threaded to engage in a corre- 
a screw-threaded socket in the fixed part that carries 
the whole joint, and the pitch of the last-mentioned pair of screw 
threads is exactly twice as fine as that by which the two bushes 
engage each other, so that the bush having only the male screw 
thread on it being held to the fixed part, and the other bush 
screwed up towards it, both are advanced towards each other and 
the centre of the ball, and are therefore set up toward the latter 
equally. Devices are provided for locking the two bushes to 
the fixed part independently of each other after they have been 
set up. (Accepted April 19, 1899.) 


13,800. J.C. Newburn, London. (Chemische Fabrik 
von Heyden, Radebenl, Germany.) Manufacture of Mer- 
cury. June 21, 1898.—This invention relates to the production 
of metals in the so-called ‘‘colloidal” form, and the method of 
production of mercury in such form is described as follows: “One 
molecule nitrate of protoxide of mercury is brought into solution 
of about 10 per cent. with addition of some nitric acid, and this 
solution is allowed to run slowly into a solution of 1 to af molecule 
protoxide of tin in nitricacid. To the dark solution which results 
there is added a concentrated solution of citrate of ammonia 
until the dissolved colloidal mercury has been precipitated as a 
black mass. After neutralising with ammonia the mass is allowed 
to settle, the liquid decanted off, and the muddy residue dried. 
The colloidal mercury is thus obtained as firm black fragments or 
pieces with a metallic lustre, and gives a dark solution with 
water.” (Accepted April 19, 1899.) 


20,445. C. Dreyfus, Manchester, and A. G. Green, 
S) Lancaster. Vessels and Lt ge for use 
inthe ufacture and Employment of Acetic Acid. 
September 27, 1898.—In the manufacture of acetic acid and in 
manufactures in which acetic acid is employed such as the pre- 

tion of organic acety] derivatives, for example, some difficulty 
is experienced in the selection of a material for the construc- 
tion of stills, rectifying columns, condensing worms, and other 
vessels and apparatus. Earthenware, which at present is 
usually employed, is stated to be heavy and possessing the dis- 
advantage of being liable to breakage, whilst most metals are 
attacked by the acid which is thereby contaminated. According 
to this invention these difficulties are met by constructing such 
apparatus and vessels of aluminium, it being stated that this metal 
is almost unattacked by acetic acid whether weak or strong 80 
that apparatus and vessels constructed from it can be boy in 
constant work for some time without repair, and the delay and loss 
of material —— on the breakage of earthenware vessels or 
apparatus is thereby avoided. (Accepted April 26, 1899.) 

8378. G. Behr, Cologne, and T. Wallfisch, Magde- 
burg, Ge . Hard Steel. April 7, 1898.—The 
hardening of steel has hitherto been connected with some diffi- 
culties, inasmuch as the metal occasionally developed imperfec- 
tions. This invention has for its object to avoid these results by 
the following process: The steel is coated with a solution of 
waste lime and varnish, heated to a cherry red and then 
immersed for some seconds in warm water. It is afterwards 
immersed in rapeseed oil for some time (about double the pre- 
ceding time), and finally placed in a moderately cool bath of rock 
oil or water mixed with waste lime. It is stated that owing to 
the steel having been first immersed a short time in water, heat 
is rapidly withdrawn from its outer layer, so that this layer 
becomes hard, and that if the steel were allowed to lie in — 
until completely cool, the internal core would also rapidly = 
so that cracking or splitting of the steel would be unavoidab e, 
but that by the steel g only allowed to remain in the water 
a few seconds, and then being dipped or immersed in ra 
oil, the internal cooling is delayed whilst the outer layer —- 
some cf its former hardness, in order to re-establish bee ye | 
steel is finally placed in a moderately cool bath. (Accepted Ap?' 
26, 1899.) 


UNITED STATES PATENTS AND PATENT PRAUTIOE. 


Descriptions with illustrations of inventions patented in = 
United States ef America from 1847 to the present time, be 
reports of trials of patent law cases in the United eye fs 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
street, Strand, 
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THE TOULON EXPLOSION. 
By Cotonet J. T. BucKNILL. 

Tur great explosion on March 6 last which 
startled the inhabitants of that portion of the 
earth’s surface which surrounds the city of Toulon 
has never been recorded in the public Press, except 
by those insensate telegrams which fill the ‘‘ latest 
intelligence ” columns of the ordinary daily papers 
on the morning after such a disaster. In such 
communications one looks in vain for any record 
which on the face of it is sufficiently accurate to 
be of the smallest scientific value. The produc- 
tion of a sensational paragraph is the chief aim 
and object of the correspondents who compose 
such telegrams ; if perchance accurate, so much 
the better ; if entirely otherwise, n’importe . . . 
ho one will discover it until all interest in the 
affair has died out. Fortunately for science, there 
are other periodicals which aim at accuracy and 
Scientific research, and are content to wait until 
the same can be collected, sorted, examined, and 


Bo ‘ 
© explosion occurred at about 2.30 a.m. on 
tag 5—at a time, therefore, when the inhabi- 
ts of the neighbouring houses were fast asleep 
at, where such houses were wrecked the un- 
ra: a ary immates were either killed or severely 
bps ed. It is clear from the evidence of some 
ms e a that the explosion was cumulative 
af ta oe case with the Maine disaster in the 
with th of Havana), i.e., that the explosion began 
de “ ignition of a comparatively small quantity 
* Plosive, and after a distinct time - period, 
ting which there was a rumbling sound, the 








explosive force increased until finally there was pro- 
duced the awful explosion that burst the magazine 








ROAO 


— —, 
| how OER MAGALLN 
yea TCLTTT 








OE he a ae 


Boa - Ee Be a Oo 


LA SEYNE \ 
(Town) " 


——————— 


SS 








Fi sited goes Se =)! 
f49%0) / 





and overthrew neighbouring houses. Thus, a 








from the outer embankment of the magazine, stated 
in her evidence that she was in bed, and was 
awakened by the violent rattling of some bottles in 
her room. She woke her husband, thinking that a 
thief was in the house, and they both reached the 
door of their home from the first floor before the 
great explosion occurred. Their lives were thus 
saved, as their house was entirely wrecked. 

Another witness, a sergeant of artillery, who 
may, therefore, be regarded as an expert on matters 
connected with explosions, inhabited a house on a 
rocky mound between the powder magazine and the 
projectile magazine, and, therefore, quite close to 
the explosion. He survived and stated that he 
heard no sharp detonation—only a prolonged 
rumbling, during which his house was shaken down. 
Then he heard a violent rush of gas up the ventilat- 
ing shaft—then a flash, and the noise and concus- 
sion of the main explosion. The sense of smell of 
various witnesses led to conflicting evidence. 

The line of least resistance appears to have been 
north-westerly, the walls and embankment of the 
magazine having been destroyed in that direction. 
A Leianion in the ground now marks the spot 
where the gunpowder was stored, and soon after 
the explosion this depression was filled with water, 
which flowed into it from the canal. The rocky 
ground between the exploded magazine and the 
magazine for projectiles (which was undamaged) 
is now full of fissures: The houses on and near to 
the high road, north of the explosion, were wrecked 
to a considerable distance, a few broken walls only 
remaining to indicate their position. This is where 
the greatest loss of life occurred. Stones, masonry, 


vivandiére, who inhabited a house only 50 yards! &c., were hurled to various distanccs up to 4 kilo- 
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metres. Thus, a block of stone 2 metres cube, say, 
20 tons, fell on a house about 100 metres from the 
magazine, and destroyed it. 

A zinc case was thrown to a distance of 1 kilo- 
metre (1094 yards). Two stone blocks, 200 kilo- 
grammes (4 cwt.), and another of 50 kilogrammes 
(1 cwt.), were thrown to a distance of 2 kilometres 
(2187 yards) ; and another block of 50 kilogrammes 
(L cwt.) was said to have been thrown to a distance 
of 4 kilometres (4375 yards). 

At distances up to 1 kilometre (1094 yards) in the 
direction of the blast the ground was practically 
covered with earth, stones, broken masonry, white 
dust, a quantity of unexploded smokeless powder, 
and mud from the canal. 

Some of the houses in Toulon, to the eastward 
of the magazine, were slightly damaged up to a dis- 
tance of 4 kilometres (4375 yards) from the ex- 
plosion. Windows and doors were blown in up to 
distances of 7 kilometres (7658 yards), and the 
shock of the explosion was said to have been felt 
up to distances of 50 miles. Atone of the building 
yards, 3200 yards to the eastward of the explosion, 
the roof over one of the slipways is so shaken that 
it must be removed before work can be carried on 
in the slipway. 

The explosion appears to have exerted its main 
force in one direction, somewhat like an accidentally 
formed fougasse. Thus, a little house only some 
100 yards from the line of débris is almost unin- 
jured—and some workshops to the south-west only 
suffered slight damage. 

The results recorded above have been mainly 
collected from the French newspapers by an expert 
who was in France at the time, and who has kindly 
communicated them to the writer, but does not 
wish his name to appear. He also gave the follow- 
ing important information: The magazine was 
originally constructed in 1683 after designs by 
Vauban, but has been altered recently. It is built 
ona rocky hillock close to the sea. Workmen’s 
houses were built at no great distance—the railway 
from Marseilles to Toulon and the high road run 
within 200 yards of the magazine. (See plan.) The 
site is surrounded by a moat or canal, and the 
main building protected by an embankment about 
10 ft. high, pierced by two doorways with steel 
doors. Inside the embankment, which appears 
to have been revetted, was a 6-ft. passage, bounded 
on the inner side by a 4-ft. stone wall pierced by 
a doorway with a steel door. Inside this wall, but 
detached from it by a passage, were the magazines. 
The exploded magazines consisted of two main 
buildings of two storeys. They were separated by 
a passage in which, however, a ventilating shaft 
had been built. When required the buildings were 
lighted by lamps behind thick glass. 

One magazine is said to have held 83 tons of 
brown prismatic in copper cases, covered with 
wood. The other magazine is stated to have held 
about 100 tons of smokeless powder (B), besides 
small quantities of tube cannon ammunition, and 
possibly other stores. Most of the (B) powder was 
not made up into metallic cartridges, but was 
stored in copper cases, and these in wooden boxes. 

At a distance of about 100 yards in a south- 
easterly direction from the exploded magazine 
there is another magazine used for storing projec- 
tiles. Its walls are some 12 ft. in thickness, and 
it is covered with earth. This magazine is almost 
uninjured, although its doors were burst open, its 
top surface covered with débris, and heaps of heavy 
projectiles displaced, some of them being fused 
melinite and others common shell. A rocky hillock 
existed between this magazine and those which 
exploded, which may, perhaps, account for the 
small damage done to the former. 

The cause of the explosion remains a complete 
mystery. By some it was at first attributed toa 
criminal and malicious act, but there was not an 
atom of evidence to support this theory. Others, 
including many of those best able to judge, con- 
sidered that the probabilities were in favour of 
ignition due to the spontaneous decomposition of 
some of the siabdbies powder, and that this 
ignited the brown prismatic, which apparently pro- 
duced the main explosion. It is, however, some- 
what difficult to make the results fit with this 
theory, for it must be evident that had any portion 
of the smokeless powder been the first to ignite, 
the whole 100 tons would have exploded before the 
83 tons of brown prismatic, which was separated 
from it by two walls and a passage. The evidence, 
moreover, that the ground was covered with a lot 
of unexploded smokeless powder indicates that the 








brown prismatic was not only the main, but the 
primary explosion. How it became ignited will 
probably never be known, unless it can be proved 
that dangerous stores like rockets existed among 
the ‘‘ other stores” kept in the magazines. 

The rumbling, &c., and the evidence in favour 
of a cumulative explosion, all point to slow-burning 
prismatic as the primary cause of the disaster. 
It may be remembered that when 100,000 Ib. of 
brown prismatic were ignited at the Dupont Gun- 

owder Factory, near Wilmington, Delaware, 
US, serious damage extended no further than 
300 ft., but the burning grains of powder ignited 
other magazines at long distances. The brown 

rismatic, therefore, is comparatively safe if stored 
in light sheds offering no resistance to disruption, 
and at a good distance from other magazines. The 
Toulon magazine, however, appears to have been 
so solidly built that it practically formed a sort of 
cannon or mortar, the resistance to disruption 
being sufficient to allow the brown prismatic to be 
converted into the gases of explosion before the 
magazine burst, by which time, no doubt, a portion 
of the smokeless powder in the adjoining magazine 
had become involved by the heated gases through 
the openings into the ventilating shaft, up which 
the artillery sergeant declares he heard a blast of 
gas just prior to the great final explosion. 

It is quite possible that a large proportion of the 
100 tons of smokeless powder assisted in this final 
and main explosion ; but it seems absolutely certain 
that had the smokeless powder initiated the ex- 
plosion, the walls of the magazine would have been 
disrupted before the brown prismatic could have 
exploded, and the latter powder would have simply 
burnt away, as it did at Wilmington, in flaming 
grains, without any explosion whatever. 

The total charge, if we consider that three- 
quarters of the smokeless powder exploded, is 158 
tons, but these are probably French ‘‘ tonnes” 
of 1000 kilogrammes, or 2204 lb. English, say, 
182,932 lb. of prismatic and 165,300 lb. of smoke- 
less powder, equivalent to, say, 45,733 lb. + 
165,300 lb., or 211,033 Ib. of No. 1 dynamite. Of 
course this is a very rough estimate, as the 
amount of unexploded smokeless powder is mere 
guesswork. Nevertheless it is sufficient to prove 
that the explosion was probably greater and more 
powerful hen the great explosion at Rome in 
April, 1891, which has already been recorded and 
examined in ENGINEERING. There the charge that 
exploded was 600,000 lb. of gunpowder equal to, 
say, 150,000 lb. of No. 1 dynamite. The Table 
of safe distances given at the end of the series 
of articles on large explosions and their radii of 
danger which was published in ENGINEERING and 
reprinted in pamphlet form, gave 3050 yards 
for 110,000 lb. of No. 1 dynamite, and 35 yards 
for 10,000 lb., above that figure, say 3400 yards 
for 210,000 Ib. of No. 1 dynamite. The Toulon 
explosion did serious damage at 3200 yards 
to the building shed in a shipyard, and the safe 
theoretical distance of 3400 yards is confirmed, be- 
cause the roof of a building shed is perhaps the 
most vulnerable form of building possible when ex- 
posed to the air concussion caused by a heavy ex- 
plosion. 

As for the record at Toulon that a stone of 1 cwt. 
was hurled to a distance of 4 kilometres, we must 
bear in mind that it was a newspaper record, and 
inasmuch as a rough stone of low specific gravity 
can scarcely be projected, even by an explosion of 
the first order, to more than half this distance, 
the' record of 4 kilometres for the débris from a 
cumulative explosion of a lower order may safely 
be regarded as an error on the part of some sensa- 
tional correspondent. 

The Santander explosion of the first order pro- 
jected débris 1540 yards, and 2000 yards is probably 
the limit of distance for projected débris however 
great the exploding charge may be. In looking over 
records of this explosion an important error has been 
noticed, viz., that the columns of danger ranges in 
the Table published in ENGINEERING are headed 
‘* feet,” whereas the distances therein recorded are 
‘* yards.” - 








LITERATURE. 


Light Railways at Home and Abroad. By WILLIAM 
Henry Coir, M.1.C.E. London: Griffin and Co., 
Limited. 

Mr. W. H. Coxe is already known as a writer on 

railway matters from his book on permanent-way, 











platelaying, and points and a which first 
no ie nine or ten years ago. From the fact 
that he was then evidently an outdoor engineering 
expert, who not only knew how to write about 
work but how to do it, we had expected to find the 
present volume devoted solely to the structural 
aspects of light railways, and therefore of little, if 
any, interest to projectors, legislators, adminis. 
trators, &c. On that point, however, we find our- 
selves mistaken. It is seemingly not uncommon 
on Indian State railways for practical engineers to 
pass from construction and maintenance to 
general management, and into Government secre- 
tarial appointments. In this matter England is far 
more dominated by caste prejudice than India, and 
we are agreeably surprised to find that after earning 
his technical spurs, our author has served for some 
years as deputy general manager of important rail- 
way systems and is as well versed now in questions 
of rates and fares, &c., as formerly in those of ways 
and works. It is the fact that the author has ex- 
tended practical experience both of work and of 
working that makes the present book so lucid and 
useful. Some exception may perhaps justly be 
taken, as did the Times the other day, to a some- 
what free use of Indian statistics, with maunds as 
the unit of weight for freight and rupees, annas, 
and pies of money. It is not every English reader 
who time and patience at command for trans- 
lating such figures in cases where their equivalents 
in tons and £5. d. are not expressly stated ; but, 
on the whole, the book is exceedingly well done, 
and if the writer tends to think in Indian weights 
and measures, and has to retranslate his facts and 
figures for our information, it has helped him to get 
a clearer grip of those Continental methods from 
which alone we can expect illumination on light 
railwayresults. Accordingly several very interesting 
chapters are devoted to the polity and practice of 
Belgium, France, Italy, and other European coun- 
tries, although Indian, Irish, American, and 
Colonial light railways are also discussed, and 
details of a few actual constructions in Britain are 
given. Freighters, farmers, and men of business 
generally will find much of the book both readable 
and instructive, while engineers and railway men 
generally will find it a comprehensive and up-to-date 
text-book. Mr. Cole has no private axe to grind 
and no special gauge or other technical nostrum to 
advertise. Indeed, if the book has any bias, it 
seems to lie in the direction of subordinating, if 
not suppressing, the author’s personal predilections. 
Although trained on State railways, he is neither 
biased in favour of State management nor even of 
State ownership. In the matter of ownership and 
control, he, indeed, goes farther than his present 
reviewer would ; and in reference to State manage- 
ment he is supported most strongly by the Conti- 
nental experience which has evolved so many 
interesting formule, all based on the agreed neces- 
sity of leasing out the working of light railways to 
contractors. ‘ 

Apart from the broader aspects of the light rail- 
way question, Mr. Cole’s account of the actual 
operations of the Light Railway Commission here 
at home, of the Act of 1896, and among other tech- 
nical matters, of certain simplified arrangements, 
station plans, and four formule for determinin 
the requisite amount of brake power, will be foun 
of value to practitioners. He has very properly 
dwelt on the adyantage of laying light railways with 
half-worn materials taken out of the main lines, 
rather than with flimsy new permanent ways. lt 
is unfortunately true that the Board of Trade in- 
spectors are not empowered to pass a new line for 
traffic unless it has a new road, however light, to 
runon. That, however, is a matter which deserves 
fuller consideration, and an early remedy. At 
present you cannot open a line with a second-hand 
road, but apparently you can relay it with second- 
hand rails once it is opened, which, as the Euclid 
of our youth very justly observes, ‘‘is absurd. 





Histoire del Architecture. By Avcuste CHOISY. Paris, 
1899: Gauthier-Villars. Two vols., large quarto, pages 
644 and 800, with 866 figures. [Price 40 francs.] h 

Two large volumes, profusely illustrated, wit 

neither introduction nor preface. That this beau- 

tiful work is meant for the student of architecture, 
and not for the general public, is pretty apparent. 

We look in vain for imposing views of the pee age 

old temples and halls of Egypt and Babylon, © 

India and Greece, of Central American reliefs, an : 

of medieval cathedrals and castles. The — 

tions, even the sparse reproductions of photograp 8; 
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are all croquis, sketches, or diagrams, highly in- 
structive and characteristic, but not particularly 
attractive for the general reader. The dimensions 
of the City of the Dead, the height of the walls of 
Babylon, the capacity of Roman amphitheatres, 
would appeal to our imagination, but such figures 
are altogether absent. The scale of the diagrams is 
generally indicated by a line with a number on it. 
In a French book we may presume that number 
to mean metres; but in some cases we certainly 
have to understand feet. The section of the Great 
Pyramid has a scale line from which the number is 
omitted. Such instances of negligence are ex- 
ceptional; but doubt should not be possible 
concerning these points. When we read of an 
avenue of sphinxes measured by kilometres instead 
of by metres, we realise the immense difference 
between antique and modern ideas, and we feel 
that peculiar conditions must have prevailed in the 
skilled and unskilled labour market under despotic 
régime. In the status of the artisan, the author 
is interested, while the dimensions of the work 
have little importance for him. We see the author 
makes no attempt to popularise his subject. 

Under the circumstances we are glad that the 
publisher's brief notice tells us how the book 
originated. It is a development of lectures de- 
livered at the Ecole des Ponts et Chaussées. A 
considerable enlargement, we should think, though 
the students may have had the full benefit of 
the splendid illustrations, constructive details of 
columns, vaults, walls, tombs, &c. The outline 
ofa history of architecture may be offered in a series 
of pictures. The task would claim conscientious 
devotion to the subject, but no particular gifts ; it 
would be a safe method, recommendable because 
time, earthquakes, war, rapacity, and fanaticism 
have left us very few documents to judge by. 
Another less safe method attempts to elucidate 
how tradition, creed and aims, materials and 
tools adapted themselves to one another, by what 
means the effects were obtained, and how styles 
originated and spread, grew, and degenerated. 
We do not know to what extent the author is 
accustomed to discuss the evolution of architecture 
in his lectures. In this treatise such discussions 
form a prominent feature, not always one of the 
strongest, in our opinion. We will pick out a few 
examples. The architects of Central America used 
mortar, like those of the Orient. ‘‘It would be 
surprising that this idea should have germinated in 
the New, as well as in the Old World.” Therefore, 
and for other reasons, the author holds that certain 
American arts are of Asiatic origin. This opinion 
is, however, expressed with a certain reserve. In 
other instances the author speaks with the true 
professional aplomb. We do not know of any 
Doric temples without friezes. Etruscan temples, 
which are evidently derived from the Doric type, 
have no friezes. Therefore, there must have been 
Doric temples without friezes. That the Etruscans 
should have dispensed with the friezes on their own 
account, is ruled quite out of question. The illus- 
trations, mostly in axonometrical perspective, eleva- 
tions, with parts in plan or section, viewed from 
above or below, &., united in one figure, con- 
vey occasionally a peculiar impression. But they 
are excellent, and as they comprise many original 
designs by the author, engraved with skill and care 
by a renowned artist, J. Sulpis, they are of high 
value. The Table of contents at the end of each 
Volume states the source of each diagram. As a 
tule, a new series of numbers begins with each new 
section. Thus we do not often meet with a number 
above 20, and back references are by number and 
page. Quotations from other authors are to be 
found in the Table of contents only ; the subject 
matter merely mentions the names. There are no 
alphabetical indexes. 

_The author commences with prehistoric ages and 
gives at once some very interesting diagrams, 
amplifying the way in which the ancients used 
le wnsport huge blocks with the help of wooden 

vers, rolls, and inclined planes, heaped up one 
ea the other, so that the mass was alternately 

and allowed to slide down. We have 
che on this when we come to the erection of 

: 7 in front of vertical walls. The foot of the 

k was rested against a curved auxiliary base, 

ps finally on sand-bags, piled upon the pedestal 
“Pon. in their turns. In order that the bags 
emptied could be pulled out, the — was 

—. with a groove, as is still visible in monu- 
dihie og _— and elsewhere. The purpose of 

and stone circles the author regards as un- 





certain, though he is inclined to consider them as 
memorial monuments. He makes no allusion to 
the probably phallic character of monoliths. He 
cautions us against the idea that similar monuments 
must have been fairly contemporaneous ; yet he 
believes in a megalithic race, one of his chief 
arguments being that the handling of huge masses 
was almost a science, pre-supposing a common 
tradition. 

The chief building material of the old Egyptians 
was clay, dried, but not baked. The bricks mea- 
sured 5.5 in. by 14.9in. by a minimum thickness 
of 4.3 in. Walls rose in step fashion. The author 
ascribes the curved outline often noticed simply to 
the use of the tape instead of the straight rule. 
The explanation might be accepted if we had only 
concave lines ; but we have convex steps as well. 
The other materials were limestone, sandstone, and 
granite, worked with iron tools. Of the copper 
tools, which the presence of red cuprous oxide 
rendered very hard, the author does not say any- 
thing. The sand-saw made of wire, cord, or thin 
plates, and the bow was an important tool. The 
enormous blocks of the statuary were first sawed 
in rough outline with straight, or rather slightly 
curved, faces—the obelisk faces are all curved 
—and then worked down to proper shape. 
Wood was rare in Egypt, and the bamboo 
not in itself strong enough for building. Hence 
we find, in addition to wainscoting and wooden 
mattresses for the protection of brick walls washed 
by the river, peculiar combinations of bamboo 
joists and bricks, imparting stiffness and strength 
to one another, and suggesting in some cases 
imitation of timbering in mines. The lotus plant, 
first used for decorating stone pillars and slabs, 
gives rise to the round column with its lotus bulb 
or flower capital. The symmetry of Egyptian 
buildings is more apparent than real. Of two 
obelisks, the smaller was placed nearer to the 
wall. The temples consisted of the sanctum—the 
great hall, whose middle rows of columns exceeded 
the others in height, so that the light could enter ; 
and the great court, surrounded by porticoes on 
three sides and closed in front by the huge pylon 
towers, with their obelisks on both sides of the 
gates. Many of the temples were always being 
enlarged. We find the addition of a second pair of 
pylons, more porticoes, again pylons, and so on. 
In the narrow Nile valley, the temples ex- 
tended deep into the rock, and the giant statues, 
flanking the entrances, were hewn in situ. Some 
temples extended backward up to the rock wall 
and then proceeded along the rock, with their 
lengsindined axes turned at right angles. The 
mastabas, the house-shaped burial vaults of the 
earliest period, the pyramids and the hypogean 
tombs (rock chambers), which succeeded them, also 
were added to at different times. One chamber 
finished so that a resting-place was secured, a 
second chamber was built, and the gallery pushed 
further into the rock; or the pyramid provided 
with a new shell, most likely in the manner sug- 
gested by Herodotus and Lepsius. The author does 
not state, however, that some kings not only con- 
tinued their predecessor’s work, but that they 
actually usurped their monuments, effacing their 
cartouches. meses II. owes his great fame 
chiefly to such practice. The author has, of course, 
little to do with individual scrupulousness ; but 
his account speaks of one sovereign only, so that 
the reader is apt to be misled as to the time 
factor. 

As regards proportions, simple multiples and 
the rectangular triangle, whose sides are in the 
proportion of 3, 4, 5, entered largely into all 
calculations. The equilateral triangle (diagonal 
section of the Great Pyramid) and the isosceles 
triangle, whose height represents the greater seg- 
ment of the base divided in the mean and ex- 
treme ratio, also seem to have had importance. 
The arithmetical and geometrical methods would 
appear to be irreconcilable, for the base and 
height of the equilateral triangle are not com- 
mensurable. But the author demonstrates after 
Babin that practically a triangle whose altitude 
is seven-eighths of its base, cannot be distin- 
guished from an equilateral triangle. The whole 
argument is not convincing. The architects of 
Egypt formed a hereditary class, while the artisans 
were enrolled in corporations ; they were treated 
like soldiers, hence much poor workmanship. 
The bricks of private buildings even bore the 
Royal stamp, showing the existence of corvée and 
monopoly in ancient times. The architecture 





cannot have descended from Nubia and the troglo- 
dytes ; but the clay industry may have come from 
Chaldzea. 

The bricks of the Chaldzans, about 1 ft. square, 
also bore the Royal mark. That they were chiefly 
used in the crude, soft condition has been ascer- 
tained in the following way: It was the custom 
to place amulets on the first layers. The amulets 
of this foundation stone ceremony have left their 
impression upon the overlying layers, but not upon 
the layers underneath them, which alone can have 
been dry at the time, therefore. Baked bricks were 
the rule in Babylonia ; they required mortar or bitu- 
men, and their habitual use did not extend further 
west than Babylonia. A peculiar mixture of ashes 
and loam was also used. The Egyptians used 
mortar more like that employed in plaster than in 
ordinary masonry. As wood was exceedingly scarce 
in Chaldea, the use of baked bricks was probably 
introduced from Persia and Tibet. Pointed arches 
and small vaults were built with brick slabs standing 
edgeways. The Chaldzeans thought more of palaces 
and of observatories than of burial places and of 
temples. Several cornices of increasing breadth 
were piled upon one another, well balanced, and 
the roofs rested on these. The houses consisted of 
several storeys; the lower walls had no windows ; 
the upper storeys were formed by open galleries, 
as is still the custom with the Kurds, and the flat 
roof was planted on these. The hanging gardens 
of Semiramis were not an isolated curiosity, to all 
appearance. The columns were strengthened by 
adding circumferential shells. Much attention was 
paid to protection from the heat ; there were cool 
covered passages and ventilating ports. The thick 
fortification walls also contained long passages. 
The tower of Bel was most likely an observatory, 
a four-sided pyramid (with a base and height of 
about 200 metres, we believe) rising in terraces 
with a gentle slope on the steps to facilitate trans- 
port of the materials. For the purpose of better 
defence, the towns were divided into several 
quarters, and the gates of the one quarter did not 
communicate with those of another. Subterranean 
passages, mines, and listening galleries were 
common features. Our knowledge of these matters 
is, however, much more uncertain than is usually 
believed. We have, however, some vestiges of 
ancient Chaldean and Assyrian art at Tello ad 
Mugheir (Ur), Warka, &c. Babylon itself was 
too thoroughly destroyed in 689 B.c. and later 
again, and the ruins of Kujundjik (Niniveh) do 
not carry us back further than to the ninth cen- 
tury B.C. 

In Persia, where architecture flourished especially 
under the Achzmenians (sixth to fourth century 
B.C.), unbaked bricks were again the most common 
building material. The kiosk-like audience - hall 
and the terraces of the Chaldeans attained a further 
characteristic development. In a measure, the 
terraces replace our excavated foundations. The 
decorations remind of Egypt and Chaldea ; the 
high-necked lions, horses, &c., of the elaborate 
capitals are original, but they mark incipient de- 
generation. The monotony of the sculpture, and 
the fact that the winged bulls have four and not 
five feet as in Assyria, is not pointed out. But we 
must not forget that architecture is the author's 
subject. 

As to India, the author gives some exceedingly 
interesting diagrams illustrating imitations of the 
traditional wood structures which, modified by 
Persian, Greek, and Chinese influences, we can ad- 
mire in the rock temples of Karli, Ajunta, Ellora, 
on the islands near Bombay and at Madura, and 
in other monuments. We see dovetailed beams in 
rock, fence-like, multiple arches supporting one 
another, barrel-like vaults with high ribs 
strengthened by cover plates, domes and pyramids 
with convex edges, built up of square frames, and 
elaborate posts and capitals. There is enough to 
give an idea of the Buddhistic Stupa or tope 
(semispherical cupola) surmounted by its tee, of the 
cave temple in general, and of pylons and pagodas. 
But, as usual, general views are absent, the 
elephant and bolster capitals are not represented, 
and the author does not tell us that some of the 
columns made of one block of granite rise to more 
than 100 ft. None of the rock temples, in fact, no 
specimen extant of Indian architecture, is older 
than the third century B.c. 

After a few pages on China and Japan, the 
author takes us over to the New World. Autho- 
ritative statements abound in this chapter. Relics 
of architecture, we read, are known only in 
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Peru, Central America, and Mexico ; the strange 
buildings of Arizona might have been mentioned, 
at any rate. Real arches were unknown, and iron 
tools likewise. The decoration of stone and wood was 
carried very far. The terraces of the Teocalli recall 
the Pyramids ; mortar was used in Central America, 
not in Peru. Hence we have to distinguish between 
the primitive American art as seen in Peru, and 
an art introduced into Mexico and Central America 
only from Asia, vid Chaldwa, Russia, Scandinavia, 
Iceland, Greenland, and Labrador on the one side, 
and vid China and Japan by ocean currents on the 
other. The routes are pointed out by the author on 
amap. Rooms without windows were frequent in 
the Peruvian palaces, to keep out the heat, says 
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ment of art in these regions with conspicuous 
ability. Starting from Chaldea and Karshemis 
(on the Euphrates) we can follow two lines to 
eee the first vid Phoenicia, where the branch 
a Egypt joins it, and by Cyprus and Crete; 

second vid the Hittite country and Asia Minor. 
th © ‘ines are continued to the various colonies on 

Mediterranean shores. We are taken through 
of ronze age with walls of unbaked clay (the glazing 
of the walls of Troy is the work of fire) and of rough 
gen stones, and then through an iron age, when 

® still rough stones become arranged in horizontal 


yers. The trees on the slopes of the Taurus, | 











whose stems are curved in their lower parts, yielded 
club-shaped beams, which projected from many 
a temple in Lycia. To get prismatic architraves, 
two such beams were clasped together ; later on 
we find the stone architrave consisting of two 
prismatic halves. The low saddle roof, the proto- 
type of the classical temple roof, of the tomb of 
Midas in Phrygia was constructed in wood and clay. 
Tombs cut into the rock, with temple or portico 
fronts, were common to Egypt, Pheenicia, and all 
the East; in Persia the entrance was frequently 
at an inaccessible height, That the noble stone 
temples of the Doric style had grown out of wood 








structures was generally accepted by the ancient 
writers and hardly questioned, until Hiibsch pro- 
tested at the beginning of this century that the 
unsurpassed masterpieces of the Greek architecture 
must represent an art original and true to itself. 
The two views are not quite incompatible with one 
another. Some of the author’s diagrams unmistak- 
ably exemplify adherence to traditional construc- 
tion in wood; nobody could have designed such 
capitals in stone. In the Juno temple at Olympia 
the decayed wooden posts were replaced by stone 
columns of the same appearance. 

The author recognises two styles, both of which 
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attained their maturity in the fifth century B.c.— 
the severe, male Doric style and the plastic, pleas- 
ing, female Ionic style. The Corinthian capital, 
whose palm leaves were originally bronze decora- 
tions ; the caryatides, whose figures were merely 
supports, and always represented in plastic repose 
in the classical period; the square Attic pillar, 
the Tuscan capital, and hybrid combinations, he 
regards as varieties. Combinations of different 
types of columns, low Doric columns outside, 
higher Ionic, or, more frequently, Corinthian 
columns inside, or the former in the lower row, 
the latter in the higher, were in favour imme- 
diately after the classical period. 

The author has a great deal to say on the pro- 
portions. The unit of measure of the Dorians was 
the mean diameter of the column. The dimen- 
sions adopted in erecting the arsenal at Pirseus are 
known from inscriptions, which, indeed, supply us 
with the full contract and specifications. The 
height up to the architrave was half the length of 
the front, the total height two-thirds that length. 
In order to bring these measurements into harmony 
with the unit, rounding-off had to be resorted to ; 
even numbers were avoided, unless they repre- 
sented powers like 36 = 67, On the other hand, 
Doric facades of four, six, or eight columns would 
differ only in the height of the gable. The Greeks 
made a wide use of colouring, like most of the 
Eastern nations. Even their statuary was coloured 
to a certain extent. To tone down the dark 
shadows of the figures in front, the pediments were 
kept in dark blue, and walls behind the columns 
in red. The marbles of the metopes and friezes 
shone in bright colours ; the wall faces were left in 
their polished state. 

To counteract the effects of perspective the outer 
columns were inclined towards the middle vertical, 
the front was not strictly perpendicular, the archi- 
trave a little arched, and the capitals, &c., were 
correspondingly asymmetrical. According to Vitru- 
vius, the tradition of this practice had been pre- 
served to his days (time of Cesar and Augustus). 
The deviations from the straight line and from the 
perpendicular are very slight, yet they are notice- 
able. Figures placed at high elevation were pur- 
posely deformed to appear correct in their posi- 
tion. Taken down they look almost grotesque. 
In grouping buildings symmetry and uniform level- 
ling were little studied. 

Greek art excelled in the ideal—in temples ; 
Roman art in the practical—-in baths, amphi- 
theatres, aqueducts, further, in monuments. The 
author, who had previously published books on 
Greek, Byzantine, and Roman buildings, treats 
Roman monuments, public and private buildings, 
walls and fortifications, almost as fully as Greek 
architecture. This section concludes Vol. I. 

With the second volume we can only deal very 
briefly. It opens with the Christian renovation of 
antique arts. At the end of the chapter we notice 
the customary map, marking all the routes by 
which Eastern, chiefly Sassanian (New Persian), 
Armenian, and Greek art travelled west through 
Italy, through Western Russia, through Northern 
Africa and Spain, and through Northern Africa, 
Sicily, and France. Armenian art exercised 
some influence, we read; but the statement, 
which we do not question, receives little support 
in the book. A chapter on Mahometan archi- 
tecture is interposed. The pointed arches of the 
Arabians are traced back to the Sassanides at 
Ctesiphon ; the peculiar arrangement of an upper 
row of columns resting directly on a lower row of 
stronger columns, and the multiple arches con- 
necting such systems of columns may be original. 
After the stagnation of centuries which pro- 
duced nothing but churches of the Basilica 
type, and the terror of the year 1000—the 
author evidently refers to the expected end of the 
world—followed the period of pilgrimages, the 
crusades, and the awakening. The transition or 
format‘on period is suiticiently characterised by its 
very name; but from the Romanic architecture 
there springs and rises in absolute originality the 
Gothic style. The basilica becomes vaulted, not 
by superposed horizontal layers, but by radiation. 
The mortar is no longer simply an agglutinating 
mass; it is a plastic material which helps to distri- 
bute the pressures. The stones were erected in the 
finished state. The transport difficulties were about 
the same for the rough blocks and the fairly-shaped 
stone; but it would have been disastrous to 
atsempt to work the stones in situ. The high- 
pointed arch is not exactly characteristic of the 


Gothic period. With the introduction of the 
nerved vault with which the vaulting of the main 
aisle could be risked, of buttresses, and of articu- 
lated columns, new methods of overcoming dead 
mass, of lofty windows and lofty spires, we pass 
from the period of the solid, harmonicstrength of the 
Romanic style to the ideal aspirations of the Gothic. 
Its cradle was in the Ile de France around Paris, 
where a political centre was forming in the twelfth 
century. As regards the Gothic cradle of the 
architecture, the author is correct ; as regards the 
political centre, he anticipates. He point out 
all the sub-centres in France, Spain, Italy, on the 
Rhine, mentions briefly the remarkable brick 
Gothic of Liibeck and Brandenburg, and makes 
a longer excursion into England, where he follows 
the Norman and the early Angevin architectures 
down to the Tudor period. But, on the whole, he 
remains throughout these and the subsequent sec- 
tions on French territory. Afterwards the churches, 
monasteries, public and private buildings, town 
halls, fortifications, and castles are reviewed. We 
have not noticed any diagrams of graceful spires. 
Occasionally we become aware of the author’s fond- 
ness for sweeping statements again. ‘‘ Never were 
streets built in the direction of the cardinal points 
which would have exposed the inhabitants to the 
alternations of hot and cold.” Whether this refers 
to Languedoc or to medieval towns in general, is 
not clear ; we should think that the irregularity of 
the streets was not only apparent, but real, and not 
methodical. The declining Gothic was succeeded 
by a Renaissance in Italy, France, and Europe in 
general, which is discussed under those headings : 
it degenerated into senseless decoration, quite in 
harmony with the wig and pigtail fashion. Two 
pages are devoted to architecture since the French 
Revolution. In our century we have imitated 
almost everything, and we have attained success 
in one respect at any rate, in the use of iron. The 
author might have emphasised another feature : 
suitability, comfort, sanitation have become our 
leading principles. 

Though omitting many things that the reader 
might look for, Mr. Choisy offers much. The 
schoolmaster would say that, as it ought to be, the 
author prefers the miutwm to the multa. The 
wealth of his material nowhere appears to have 
embarrassed him. The two volumes undoubtedly 
form a valuable addition to our architectural litera- 
ture. The superior outfit of the work testifies to 
the confidence that the publisher has placed in it. 
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Drrect-ConnEcTED Rattway Moror. 


Tuis motor is designed for an output of 117 horse. 
power at a speed of 23 miles per hour on 42-in, 
wheels. It contributes 1900 lb. to the draw-bar 
pull of the 35-ton locomotive, for the equipment of 
which four such motors are employed. Congo. 
quently the total draw-bar pull of this locomotive at 
the above speed is 7600 lb., but the motor is capable 
of exerting a torque far in excess of this figure ; in 
fact, up to the limit of the tractive effort possible 
for a locomotive of this weight, before slipping 
takes place. Drawings for this motor are given 
in Figs. 245 to 257, page 668 and 669, and its con- 
stants are set forth in the following tabularly- 
arranged calculation : 
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Number of poles ... = ae Bes 4 
Draw-bar pull at 23 miles per hour ... 1900 Ib. 
Corresponding speed (miles per hour) 23 miles 
Speed in feet per minute ose = one 2020 ft. 
Diameter of driving wheels ‘ 42 in, 
Armature revolutions per minute... 183 
Foot-pounds output for above draw- 

bar pull and speed... ses 3,830,000 
Ditto in horse-power 117 
Ditto in kilowatts ove Ses 87.5 
Corresponding kilowatts input 96 
Terminal voltage ... bse ar .. 500 volts 
Ampere input... ase .-. «+. 192 amperes 
Frequency in cycles per second . 6.1 cycles 

DIMENSIONS. 
Armature : 

Diameter overall... ... 0... 22} in 
Length over conductors... ...  ...  45%,, 
Diameter at bottom of slots... as, 2908, 
Internal diameter of core ae 9% ,, 
Length of core over all ... Bs: ae 28 ,, 
Effective length, magnetic iron 25.2 ,, 
Pitch at armature surface cs ef ik 
Japan insulation between laminations 10 per cent. 
Thickness of laminations .025 in, 
Depth of slot... a Lie 3 
Width at root 62 ,, 

»» Surface... oe sis, O2gs 
Number of slots ... es, 61 
Minimum width of tooth S55 .463 in 
Width of tooth at armature face .635 ,, 

», conductor si oak ‘ee 
Depth . _ ee ae. 
Apparent cross-section of armature 

conductor on wi bck ..  .0608q, in 
This is a pressed stranded conductor, 

made up of 49 strands of No. 19 B. 

and S. gauge. The cross-section of 

a No. 19 gauge wire is .0101 square 

inch, hence the cross-section of the ’ 

49 strands is 49 by .0101_—s«.. ... .0495sq. in. 
But allowance must also be made for 

the increased resistance due to the 

increased length of the individual 

strands when twisted in the process 

of forming. Hence the equivalent 

cross-section of solid copper should ‘ 

be estimated at a5 ies ... +048 sq. in. 

Magnet Core: f 
Length of pole-face 28 in. 
‘ are .. 13.2 ,, 

Pole are + pitch ... er . 73 per cent 
Length of magnet core ... 28 in. 
Width of ” re 9% ” 
Diameter of bore of field - corn Ss 
Length of gap clearance, above arma- 

ture pha Se ae ree ay) 
Length of gap clearance, below arma- 

ture ee aces Ee eens 15 

Conmutator : 

Diameter ... ons dos wre as 19 ,, 
Number of segments... as i 183 

a os perslot ... —... 3 
Width of segment at commutator face —_.236 in. 

99 ” root oes .200 ” 
Thickness of micainsulation .. ... 04», 
Available length of surface of segmen 8 in. 

Brushes : 
Number of sets... a ar 2 
Number in one set ah Sen 4 
Length, radial 2} in. 
Width... 1», 
Thickness eae soe ae a eee ait ”, 
Area of contact of one brush ... —..._1-2 8q. Im 
Type of brush vce aes ese Radial carbon 
Materials : 
Armature core... ... Short steel 
: No. 3 metal 
ae spider ... . - 

‘a flange ... = oy 

ms conductors Seiad 7 ed copper 
Commutator segments ... opper 

a spider Malleable 

cast ad 
ee Sheet s 

Cast steel 
Yoke and magnet cores ... Carbon 


Brushes .,  .. 
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Technical Data: 


Terminal voltage ... ea 500 volts 
Number of face conductors es 366 
Conductors per slot ae ees sas 6 
Number of circuits we nee oe 2 
Stylewinding .. .. «..  «.. Single 
Gramme ring or drum ... a aie Drum 
Type construction of winding ... ... Barrel wound 
Mean length of one armature turn ... 94 in. 
Total armatureturns ... ava sy 183 
Turns in series between brushes ss 91 
Length between brushes és 8550 in. 
Cross-section of one armature con- 4 

Guctor 20. sce nce ase wee 0048 BQ. i 
Ohms per cubic inch at 20 deg. Cent. 
Resistance between brushes at 20 deg. 

Cent. ... Re mS as. .. .061 ohm 
Resistance between brushes at 70 deg. 

Cent. ... = be a a ee 
Volts dropin armatureat70deg.Cent. 14 volts 
Mean length of one field turn ... ea 94 in. 


(To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LVI. 
Quick-Firrine Guns—(continued). 


To complete our review of the various Schneider- 
Canet systems of breech mechanism for quick- 
firing guns of medium calibre, we will add parti- 
culars of a type which, at the present time, is being 
fitted to a large number of guns in course of con- 
struction for various Governments at Creusot and 
at Havre. The engravings illustrating this descrip- 
tion are reproduced from photographs, typical ex- 
amples of the various calibres having been selected. 

Cylindrical Breech - Screw, with Repeat Firing 
Action, Operated Laterally (Figs. 516 to 518, page 
672).—In this mechanism several features of the 
breech-pieces already described, are reproduced, 
but with the important improvement of a special 
device by which a handle is placed within easy reach 
of the man training the gun, and by which, without 
being obliged to take his eye off the tangent sights, 
he can fire immediately the aim comes in the line 
of sight. 

The main parts of this mechanism are the breech- 
block and support, the operating details, the ex- 
tractor, the firing device and controller, and the 
safety arrangement. 

The breech-block is cylindrical, with four threaded 
parts and four interruptions. At the rear it ends 
in a flange which checks its travel in the supporting 
ring ; in this flange is placed a conical toothed ring 
which operates the screwing and unscrewing of the 
block. The two clutches that form the extractor, 
are jointed opposite each other in front of the block. 
The middle of the breech-block is extended at the 
rear by a hollow cylinder of small diameter, the sur- 
face of which is formed with two threaded parts and 
two interruptions; this constitutes the pivot around 
which the breech-block turns in its angular move- 
ments in the seating of the gun. 

The ring supporting the block is lodged in a 
recess made in the rear of the gun, the support 
consisting of a frame perpendicular to the face of 
the breech. This support carries the block and the 
whole of the mechanism during the periods of open- 
ing and closing, and it pivots round a vertical 
hinge-bolt. The two sides of the support form a 

_ path for the slide that carries the operating appa- 
ratus, the left side ending in a sector in the lower 
surface of which a circular groove is cut. 

_ The operating device consists of : 1. The work- 
ing lever formed of two horizontal arms, the longer 
one ending in a vertical handle; at the end of the 
smaller arm and on a vertical axis is a roller which, 
travelling in the circular groove above mentioned, 
allows the breech-block to be removed from the 
seating when it has been turned through 45 deg. 
2. Of a pair of bevel-toothed wheels arranged 
80 as to cause the breech-block to turn until 
the threads are all disengaged ; this gear con- 
sists of a pinion keyed on a vertical axis 
fitted to the working lever and a conical 
toothed ring fitted in the flange of the breech- 
block. 3. Of a brass guide-block formed by the 
Junction of two hollow cylinders, the centre lines 
of which meet at 90 deg. The vertical cylinder 
which receives the axis mounted on the working 
lever, is fitted at its lower part with slide-blocks 
which move in the slides of the support frame ; 
the horizontal cylinder, through the centre of which 
oa firing device passes, is connected to the breech- 
lock by a bayonet joint, one of the elements of 
which project beyonds its rear face. This arrange- 
ment, which leaves the mechanism free for the 
nscrewing of the breech-block, also allows it to 


be removed from the seating by acting on the 
working lever. 

The extractor consists of two clutch levers 
carried in the breech, and which withdraw the 
cartridge-case during the- removal of -the block. 
These levers which, when the breech is completely 
closed, engage the flange of the cartridge-case, fit 
in grooves of suitable shape, cut in the thickness 
of metal at the rear of the gun. In order to keep 
clear of the flange during the closing action of the 
breech, these levers oscillate round a centre fixed 
tangentially with the breech-block, their smaller 
arm being permanently pressed outwards by a 
spring. 

The firing device is composed of the following 
parts.—Repeat-firing action : This consists mainly 
of the striker, the catch, and the control device. 
The striker consists of three principal parts : a the 
striker proper, with a pin that is driven against the 
fuse; 6b the percussion hammer, consisting of a 
cylinder of sufficient size to transmit to the striker, 
the necessary force for firing the fuse, and on which 
the firing spring acts, this spring being relaxed 
when the gun is not cocked ; c the trigger, formed 
like a hollow prism, the centre line of which is 
normal to that of the whole mechanism in the rear 
of the hammer. This prism contains a small cy- 
linder ending in an abutment, and which can be 
moved to and fro in a straight line, under the 
action of a spiral spring surrounding it. 

The striker is lodged in the centre of the body of 
the breech-block, and as long as the catch is left 
undisturbed, the pin is withdrawn within the front 
surface of the block. The catch consists of a rec- 
tangular frame, one of the sides of which forms a 
hinge with a vertical axis fixed in two projections 
on the slide-block. This hinge carries on its inner 
surface a finger which engages the butt end of the 
trigger, and enables this to be drawn hack, as well 
as the hammer to which it is connected, this opera- 
tion also pressing down the firing spring. A work- 
ing arm projects from the catch, and is turned to 
the right, ending in an abutment disc on which the 
transmission-rod acts, and of which the butt in the 
hand of the gunner forms part. The front end of 
this working arm bears against the spring piston of 
the device for safety against premature fire. The 
opposite side of the catch frame ends in a lever pro- 
vided with a ring, to which the firing line is tied 
when the gun is trained and fired by two men. In 
this case, the lateral working arm is not used. 

A mechanical training device, on the Schneider- 
Canet system, enables the man training the gun 
to fire immediately the target appears in the line of 
sight. This is most important for naval service, 
owing to the mobility of the aim and of the firing 
platform. In such cases it is very desirable that 
the gunner who has charge of training the gun 
should, while keeping his eye on the sights, him- 
self fire at the precise moment. This special ap- 
paratus consists of two bars fitted end to end, to 
the side of the gun and sliding in bearings joined to 
the fixed slide in which the gun recoils, and to the 
jacket that holds the recoil checks. The front bar 
can be brought back by means of a lever and can 
resume its normal position by a spring, when the 
action of the lever is removed ; it carries in the 
rear a transverse piston with counteracting spring 
that can be made to disappear, or to engage in a 
notch on the side of the jacket above referred to, 
and it works the rear bar which acts direct on the 
butt of the firing lever. By manipulating the 
working lever the gun is fired and the breech 
safety piston enters its socket in the breech-block ; 
at the same time the transverse piston of the front 
bar is driven by its spring into the notch prepared 
for it in the jacket. 

When the charge is fired in the ordinary manner, 
the gun recoils and liberates the transverse piston 
from the front bar, the various springs restor- 
ing all the parts to their first positions, so that 
when the gun is relaid the firing device is again 
ready for action, and the breech can be opened 
freely. . 

When the gun hangs fire no recoil takes place, 
and the front bar, held firm by its lateral piston, 
remains in an extreme rear position, as well as the 
rear bar ; the safety piston stops in its socket in 
the breech-block, and keeps it from moving. 
Under these conditions the breech cannot be 
opened, and if the gunners have not been able to 
ascertain whether the gun has been fired, which 
can happen in action owing to the report of several 
guns firing simultaneously, they are warned, by 








the resistance encountered in trying to open the 


breech, that something unusual has ha ed, and 
that it may be dea to saad Wien in 
such a case it is desired to open the breech after a 
few minutes’ delay, it is sufficient to disengage the 
transverse piston from the front bar, by drawing it 
sideways by means of its stud; the various parts 
then take up their first position automatically, and 
and the breech mechanism is set free. 

The gun can be fired electrically by operating 
the firing switch ; the circuit is completed by the 
receiving line, the terminal on the breech-block 
support and its abutment, the | greeting the striker 
proper, the fuse, the body of the gun, the mount- 
ing, and the return line. 

A Schneider-Canet double latch, of the same type 
as those already described for the two and three- 
motion breech-blocks, joins the breech-block to its 
support, and latter to the gun, alternately and at 
the right moment. 

The arm working the catch bears, as above men- 
tioned, on a piston fitted with a counteracting spring 
which, when the catch is set for striking, is driven 
forwards and engages in a groove of suitable sec- 
tion cut in the breeeh-block, when complete closing 
is effected. This, of course, is only possible when 
the piston is exactly opposite its housing in the 
block, therefore if the breech is not completely 
closed and locked, the catch is masked by the 
safety piston and has not a sufficient travel for 
cocking the striker and firing the fuse, thus doing 
away with all risk of premature fire. This device 
works automatically and is quite reliable. To 
prevent accidental opening of the breech-block the 
working lever is locked to the rear of the gun, in 
such a manner that it cannot be set free without 
the intervention of the gunner, the general 
manoeuvres not being delayed nor complicated 
thereby. In the rear face of the gun is screwed a 
stud made with an incline and a notch in which fits 
the end of an oscillating lever, worked direct by 
the handle of this main lever. This additional 
lever is recessed into the thickness of the working 
lever and oscillates in the vertical plane of the 
latter round a fixed centre. It is provided with a 
counteracting spring which insures locking as soon 
as the gunner releases the handle after having 
closed the breech. To open the breech it is neces- 
sary, therefore, to a the end of this supple- 
mentary lever from its socket, by bearing vertically 
on the working handle before withdrawing it ; this 
is, practically, an instinctive action, as the gunners 
have a natural tendency to press on the handle 
when they take hold of it to open the breech. 

The gun is secure against hanging fire owing to 
the device described above. 

It may happen that the cartridge-case becomes 
set in the chamber. In such a case the open- 
ing of the breech is rendered difficult, and the 
clutches of the extractor are liable to damage. 
It is then necessary to resort to the rod provided 
for lifting the extractor; this is a thin round 
rod, which is introduced in a passage made 
flush with the rear end of the gun, and which 
leads above the small arm of the lever that carries 
the extractor clutch ; the clutch can thus be freed 
from the flange of the case, and the breech opened. 
A specially-shaped wrench, which forms part of 
the accessory gear, is then used to pull out the 
case, the rammer not being resorted to at all. 
There is thus no risk of striking the fuse, and of 
causing accidental explosions. 

To open the breech the gunner presses on the 
handle, and turns the working lever in one motion 
from right to left until the breech is completely 
opened, and the block swung to the side. During 
the first part of this action the end of the clutch 
lever is freed from its notch, and the conical pinion 
mounted on the spindle of the lever causes the 
breech-screw to turn in the seating ; then the ver- 
tical roller fitted to the end of the small arm of 
the working lever engages the circular groove cut in 
the lower surface on the left side of the bracket. 
The breech-block is then completely unscrewed, 
and the roller, bearing in the end of the groove, 
effects the withdrawal of the breech-block from the 
seating. The whole of the mechanism then swings 
to the side by turning on its hinge. As soon as the 
block begins to leave its seat, the extractor clutches 
withdraw the cartridge-case ; when the block is 
completely withdrawn the double latch fixes it to 
the support. To close the breech, the working 
lever is brought back in one action. When the 
breech-block arrives in contact with the cartridge- 
case, the extractor clutches pivot round their 





centres, and embrace the flange. The closing is 
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Fic. 516. Onx-Motion Breech Mecnanism, Latest Type. 
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Figs. 519, 520, axp 521. One-Motion Baeeca Mecaanism ror 65-Mitiimerre (2.559-In.) Quick-Firine Guns. 
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complete only when the end of the supplementary 
lever worked by the handle has been placed in the 
notch of the stud screwed in the rear of the gun. 

To operate the firing device it is sufficient to pull 
the straight arm of the catch by means of the firing 
line, or to act on the small firing lever held by the 
pointer. The finger of the catch turns round to the 
rear, and by acting on the butt end of the trigger 
and on the hammer, which can only move in a 
straight line, the firing spring is pressed down ; 
escapement then takes place, and the hammer being 
freed is thrown forward under the action of its 
spring and drives the striker against the fuse. At 
the same time the working arm of the catch, by 
bearing against the piston of the safety device, 
drives it home by pressing down the counteracting 
spring. 

' When, the catch is released it has a tendency to 
resume its first position under the action of the 
safety piston ; it acts, therefore, owing to its pro- 
jection on the butt end of the movable cylinder of 
the trigger ; the latter is withdrawn, but is thrust 
out again immediately under the action of its 
spring, the two pieces again engaging each other. 
The device is then ready to repeat the firing action. 
Figs. 517 and 518 show in detail the shape of the 
various. parts and the way in which they act. 
Fig. 516 is reproduced from a photograph of 
breech-blocks of this type for the current calibres 
of quick-firing Schneider-Canet guns of recent 
manufacture. 

3reech-Block for 65-Millimetre (2.559-In.), 50- 
Calibre Quick-Firing Schneider-Canet Gaur (Figs. 
519 to 521).—In this breech-closing arrangement 
the clutch device for the working lever and the 
lateral rod for firing are not used owing to the 
dimensions of the gun, which is fired solely by 
the firing line. 

Breech-Block for 10-Centimetre (3.937-In.), 50- 
Calibre Quick-Firing Schneider-Canet Gun.—This 
mechanism contains the clutch device for the work- 
ing lever, and the lateral firing lever. 

Breech - Block for 12-Centimetre (4.724-In.), 50- 
Calibre Quick-Firing Schneider-Canet Gun (Figs. 522 
and 523.— Besides the various parts describe] above, 
this breech-block is provided with a charging plate, 
jointed on a hinge fitted tothe rear end of the gun. 
In Fig. 523 this plate is shown brought down, under 
the breech-block bracket. In Fig. 522 it is shown 
brought up, flush with the lower part of the bore, 
to facilitate the quick introduction of the cart- 
ridges. 

Breech-Block for 15-Centimetre (5.905-In.), 50- 
Calibre Quick-Firing Schneider-Canet Gun.—This 
mechanism is similar to the preceding one, but is of 
larger dimensions, corresponding to the increase in 
the calibre. 





GREAT CENTRAL RAILWAY. 
(Continued from page 482.) 

Wuitet the Great Central will use the per- 
manent way of the Metropolitan Railway from 
Finchley to Quainton Road, some _ interesting 
works were involved at Neasden, five miles from 
the Marylebone Station, in providing siding ac- 
commodation, repairing shops and the like, while 
an enormous bank, something like a mile long and 
200 yards wide, has been made, immediately to the 
south-west of the Metropolitan line, which runs 
through Neasden, and on past Wembley Park in 
a north-westerly direction. This bank was made 
with the spoil excavated in cuttings and tunnels in 
the length of the Great Central Railway, from 
Marylebone to Finchley. The River Brent had to 
be diverted for a length of 600 ft., the new channel 
being in a culvert, with two 20-ft. spans, and 100 
ft. of it is actually in tunnel. There is another 
culvert crossing under the bank for a length of 
1000 ft., for the Brent feeder from the Welsh 
Harp to the North Metropolitan Canal of the Grand 
Junction Company. ‘This culvert is 12 ft. wide, 
but neither in connection with the diversion of 
the river and in the construction of the culvert 
was much difficulty experienced. Extensive recon- 
struction of sewers was necessitated by the 
works, the Willesden Vestry having about a 
mile of 4 ft. 6 in. by 3 ft. sewer laid for them, as 
well as smaller drains, while the New River Com- 
pany’s conduit had to be reconstructed, in cut and 
cover, across the works. Advantage was also taken 


to have arailway connection for goods traftic made 
from Neasden to the Midland and South Western 
Junction line, from Cricklewood to Acton, and thus 
Great Central traffic can almost be sent anywhere. 





On this extensive bank, which is five miles from 
London, there are 10 miles of sidings, providing 
accommodation for 700 wagons for north-bound 
traffic, and for 600 wagons for south-bound traffic, 
together with a locomotive shed for 30 engines, 
carriage and wagon-repairing shops, 350 ft. by 
120 ft. ; sand driers, balancing tables for locomo- 
tives, sheerlegs, coal stacks, electric light in- 
stallation, with generating plant, &. And 
adjoining the works, 150 cottages have been erected 
as residences for the workers. Corresponding 
establishments have been constructed at several 
points on the railway north of Quainton-road, 
notably at Woodford, Nottingham, and Annesley. 
In fact, the buildings are almost identical, although 
the extent of sidings, &c., may vary, so that the 
drawings which we intend to reproduce in subse- 
quent articles, are representative of all. 

The carriage and wagon shop is a very fine build- 
ing, 359 ft. long by 120 ft. wide, divided into two 
shops by a wall down the centre. There are six 
roads into the shed, with trolley runs 1 ft. 6 in. 
gauge between each pair of rails, and extending 
to the workshops at the end of the shed. A pitruns 
the full length of the shops under one of the roads. 
The workshops are well equipped with all neces- 
sary tools, while facilities for repairing parcels’ carts 
are also provided. The building includes rooms 
for various stores, with foreman and clerks’ offices 
above. The roof is an excellent example of the 
French truss type, and is illustrated on page 680 by 
Figs. 292 to 299. The span is 60 ft., and the prin- 
cipals are spaced 11 ft. centre to centre, and weigh 
about 2 tons each. The total weight of steelwork 
in the roof is 131 tons, equivalent to 8.23 lb. per 
square foot of ground areacovered. The roof is well 
braced with wind-bracing rods, and also in a longi- 
tudinal direction through the lower members. The 
purlins are of timber, 9 in. by 4in., covered with 
boarding and slates, except at the ridge, where the 
roof is glazed with }-in. plate glass, Immediately 
adjoining the carriage and wagon-repairing shop is 
the electric power house, but, as we have already 
indicated, we prefer to defer reference to the 
electric installation until later. In our next article 
we shall reproduce drawings of a typical locomotive 
shed and its accessories. 


(Zo be continued.) 





ENGINES OF THE RUSSIAN VOLUNTEER 
STEAMER ‘“ MOSKVA.” 

ACCORDING to our promise, when we described the 
Russian volunteer twin-screw steamer Moskva (page 
626 ante), we now reproduce, on our two-page plate, 
drawings of the propelling engines, which were de- 
signed by Mr. John G. Dunlop, the engineering 
director of the Clydebank Engineering and Shipbuild- 
ing Company, Limited, who built and engined the 
ship. The engines, as will be seen, are of the three- 
cylinder vertical triple-expansion type. Each of the 
two sets is designed to develop 7750 indicated horse- 
power, giving a combined indicated power of 15,500. 
The cylinders are 364 in., 61 in., and 103 in. in dia- 
meter by 54 in. stroke. The high and intermediate- 
pressure cylinders are fitted with piston valves having 
approved adjustable packing rings, while the low- 
pressure cylinders are fitted with treble-ported flat 
slide valves having a special type of relief frame at the 
back to relieve the steam pressure. All the valves 
are worked by a single eccentric radial valve gear. It 
is operated by a single eccentric through a quadrant 
rocking on trunnions, as shown on the end elevation 
(Fig. 9). This arrangement of valve motion allows the 
valves of the cylinders to be placed at the back, and 
thereby brings the centres of the cylinders much closer 
together, so that space in the engine compartment is 
economised. The reversing is done by Brown’s steam 
and hydraulic engine. 

The condensers are oblong, of cast iron and support 
the back of the intermediate pressure and low-pressure 
cylinders. The high-pressure cylinders and fronts of 
the intermediate pressure and low-pressure cylinders 
are supported by cast-iron columns with forked legs. 
The combined cooling surface of the condensers is 
19,800 square feet. They are fitted with brass tubes. 
The condensing water to each condenser is circulated 
by two large centrifugal pumps driven by indepen- 
dent engines made by Messrs. Drysdale and Co., of 
Glasgow ; the air pumps are driven by levers working 
from the crossheads of the high-pressure cylinders. 

The bedplates are of cast-iron box-shaped, having 
circular recesses for the main-bearing bushes. The 
bushes are of gun-metal and lined with best white 
metal. 

The shafting is of Siemens-Martin steel, each crank- 
shaft is in three interchangeable pieces. The thrust 
blocks are of ordinary horseshoe type, and the thrust 
collars are of cast steel lined with white metal, each 
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being separately adjustable. The screw propellers 
are four-bladed, the boss being steel and the blades of 
manganese-bronze. Arrangements are made for allow. 
ing the pitch to be altered if required. 

In addition to the auxiliary machinery already men. 
tioned, space has had to be provided for the following 
auxiliary machinery in the engine-room. Two Worth. 
ington fire and bilge pumps, two large ballast pumps 
capable of discharging 800 tons of water per hour, one 
fresh water pump, two of Caird and Rayner’s evapo. 
rators, capable of evaporating 65 tons of water per 
24 hours, and one auxiliary condenser and circulating 
pump, distillers and evaporators for ship purposes, 
refrigerating machinery, and four hotwell pumps. 

Steam is supplied by 30 water-tube boilers of the 
Belleville type, 24 of eight elements, and six of seven 
elements, each element having ten pairs of tubes, 
There are three separate watertight boiler-rooms, each 
containing ten boilers. The total grate area is 1394 
square feet, and the total heating surface 41,600 
square feet ; the boiler pressure is 250 lb. per square 
inch, but this is brought down to 210 1b. per square 
inch by reducing valves before going to the engines. 
The feed water is supplied by six pumps of Belleville’s 
manufacture. Air blowing engines have been supplied 
by Messrs. W. H. Allen and Co., and the ashes are 
conveyed from the stokeholds by means of See’s ash 
ejectors. The whole of the boiler-rooms are well 
ventilated by means of six large fans, one placed in 
each stokehold. 

The vessel left the builders’ yard on October 3 last, 
and proceeded to the Tail of the Bank. On Tuesday, the 
4th, she went on a preliminary trial of about four hours’ 
duration, the builders running the vessel on the 
measured mile at various speeds. On Wednesday, 
the 5th, the official trial of 12 hours’ duration at full 
speed was successfully made. Getting under way at 
daybreak, the vessel proceeded down the Firth of 
Clyde, and at 6.30 a.m. the trial commenced. The 
speed was checked by running on the measured mile, 
and also by noting the times taken to run known dis- 
tances between lights. The engines worked without 
the slightest hitch, the boilers generated an ample 
supply of steam and gave no trouble, and an average 
speed of about 20} knots was maintained during the 
whole trial, which ended at 6.30 p.m. The directors 
of the Russian Volunteer Fleet were represented by 
Colonel Linden, General Toropoff, Mr. Varschavsky, 
Captain Kreuger, and Mr. Gretchin; the Imperial 
Russian Navy by Mr. Poutchkin ; and the builders by 
Messrs. J. R. Thomson, G. P. Thomson, and J. G. 
Dunlop, directors of the company. 








PILE-DRIVING WITH THE WATER-JET AT 
BLACKPOOL. 

An interesting application of the well-known method 
of driving piles through sand by means of the water- 
jet has recently been carried out at Blackpool in con- 
nection with the new pier works there. This contract 
included the driving of a large number of such piles, 
and the contractor, Mr. Robert Finnegan, therefore 
decided to adopt the water-jet system, in which a 
flow of water is maintained at the front of the pile, so 
loosening the sand that the pile will often sink by its 
own weight. When the conditions are favourable 
experience has shown this system to have very great 
advantages. In the present instance ten piles, each_ 
15 ft. long, were sunk in the course of a tide (four to 
five hours), whereas, driving in the usual way, not 
more than two or three could have been got down in 
this time. The plant used is shown in our illustra- 
tion on page 665, and was supplied by Messrs. 
Merryweather and Sons, of Greenwich, the pump and 
boiler being of the light fire engine type, and easily 
transported from place to place on a pair of wheels. 
The pile was driven by a tup, and the point was fol- 
lowed by a nozzle which could be directed to any side 
of the pile. A bed of gravel was met with 4 ft. below 
the beach level, and was passed through without diff- 
culty, whilst such boulders as were encountered were 
shifted aside by the rush of the high-pressure water. 





Tur Tracninc or Lancvaces.—As we all know by 
experience, the language of the text-book is very different 
from that of real life. One may attain quite a respectable 
proficiency in a foreign tongue by aid of books and tutors, 
and yet when suddenly put down in a railway station 
where that tongue is spoken, find that we cannot recall 
any word suitable to our needs. There are, however, 
teachers who avoid this difficulty. We have received & 

mphlet, ‘ Sagpio di Dialoghi Tecnici Ingleci per 

Insegnamento Terminologico delle Industrie yey 
Meccaniche,” written by Professor R. Gambaro, of the 
Scuola Navale Superiore at Genoa, in which we find in 
excellent idiomatic and technical English a dialogue 
between a shipowner and the representative of a firm 0 
shipbuilders concerning the specification of a new vess ; 
and her machinery. At theend are copious notes to ss 
the student in making the translation from Englia! ; 
Italian. An exercise of this kind will give the stu a 
more real mastery of a language than several volume 





written on the Ollendorfian system. 
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CALLENDAR’S RECORDER AND PLATINUM 
THERMOMETER. 


WE illustrate on the next page an electrical record- 
ing instrumentmade by the Cambridge Scientific Instru- 
ment Company, Limited, Carlyle-road, Cambridge, 
to the designs of Professor Callendar, of University 
College, London, the patentee. With this instru- 
ment a record can be obtained of the variation in 
any physical quantity the measurement of which can 
be reduced to the determination of an electrical re- 
sistance or potential difference. In particular the in- 
strument has been successfully employed in recording 
the temperature of furnaces for annealing steel, and 
for recording the load curve of a large electric power 
station in kilowatts. Essentially the instrument con- 
sists of a Wheatstone bridge or potentiometer, in 
which the movement of the slider along the bridge 
wire is automatically effected by relays worked by 
the current passing through the galvanometer be- 
tween the bridge arms. 

According as the moving coil of this galvanometer 
deflects in one direction or the other, a relay circuit is 
completed through one or other of two electro- 
magnets. Each of these magnets is mounted on a 
clock, the movement of which is prevented by a brake. 
When a current passes through the magnet this brake 


spindle as shown. A spring fastening at one end of 
the cord keeps its tension properly adjusted. Just 
below the guide bar, on which this carriage moves, 
are the bridge wires over which the slider passes. 
The two lie in the same horizontal plane, and the 
slider consists of a platinum fork bridging the space 
between them. The front wire is connected at either 
end with the battery, whilst that at the back is con- 
nected to the D’Arsonval galvanometer. The poten- 
tial along this battery wire of course falls from end to 
end, and as the slider moves along the potential of the 
galvanometer wire is raised or lowered —— we, A 
cut-out is arranged at either end of the travel of the 
pen carriage, which breaks the magnet circuits, and 
thus prevents the pen overrunning its cylinder. This 
latter consists of a light drum of very thin brass, to 
which squared paper can be fixed in the usual way. 
The spindle carrying this drum is made in two pieces, 
one end being keyed to the hour arbor, and the other 
to the minute arbor of a clock movement concealed 
inside the drum. Hence, by clamping one or other 
end of this spindle to its support, the rate of revolu- 
tion of the cylinder can be either one turn in 12 hours 
or one turn in one hour. 

A series of resistances for adjusting the bridge are 





arranged below this drum, the terminals being shown 
clearly in our engraving. The arrangement of the 


meter tube by passing through four holes, drilled in 
little mica. discs, which thus act as separators. At the 
same time these discsare useful in another way, since 
they serve to check convection current up and down the 
stem. These thermometers are suitable both for very 
accurate and delicate experimental work, as well as for 
measuring either extremely high or extremely low 
temperatures. When used with a Wheatstone bridge 
these thermometers can be made to indicate the 
one-thousandth of 1 deg. Cent., or to determine tem- 
peratures up to nearly the freezing point of platinum. 
Their rae industrial application will probably 
be to the determination of furnace temperatures, and 
in connection with the recorder already described, they 
have been used by a large firm in the Midlands for 
obtaining records of the temperature of annealing fur- 
naces. The diagrams obtained show every -_ of 
temperature occasioned by opening the furnace doors 
for stoking. Careful experiments have shown that 
the resistance of the platinum coil is a parabolic func- 
tion of its temperature, so that the standardisation of 
the instrument is easy, observations at three known 
temperatures being sufficient to determine its con- 
stants. 

At the conversazione of the Royal Society held on 
May 3 last, four of these recorders were exhibited. 
One was fitted as a very delicate sunshine recorder, 








is lifted, allowing the clockwork to revolve. These 
clocks are connected by differential gearing with a 
recording pen, which is hauled in one direction or the 
other, according as the brake is lifted from the corre- 
sponding clock. The bridge slider moves with this pen, 
and tends to restore balance. As soon as this is done 
the galvanometer coil returns to its normal position, 
the relay is cut out, the brake springs back, stopping 
the clock, and the recording pen comes to rest, until the 
equilibrium of the circuits is again disturbed. The 
main difficulty in devising a satisfactory instrument 
on this general plan has been that of obtaining a 
delicate and reliable relay. The total current avail- 
able for operating this is necessarily small, and in 
such cases the contacts are very liable to stick. This 
difficulty Professor Callendar has overcome by mount- 
ing his contact on one of the arbors of a clock move- 
ment. Metallic springs press on the contact surfaces, 
polishing them as they are rotated by the clock. With 
this arrangement the make-and-break is effected 
sharply and certainly, in spite of the very moderate 
force which is available for pressing the two contacts 
together. The arrangement is shown fairly clearly in 
our engravings. The contact-piece consists of a ring of 
metal forming the tyre of an ebonite wheel mounted 
on one of the shafts of the clock shown in the right- 
hand top corner of Fig. 1, and on a larger scale in 
Fig. 2. A spring fork connected electrically with one 
terminal of a voltaic cell, or secondary battery, grips 
this metallic tyre on either side, and polishes the 
contact surfaces as they move round. Contact is 
made by one or other of two platinum wires fixed 
at the end of the long horizontal rod, which, as 
shown in the figure, is carried by, and moves with, 
the coil of the D’Arsonval galvanometer ‘shown 
to the left. This rod carries with it two insulated 
Copper wires, which are connected at the contact- 
making end with one or other of the two platinum 
Wires above mentioned. At the other end the wires 
Connect with one or the other of the two magnets, 
controlling the clock brakes. These magnets are 
clearly shown in the figure, mounted above their 
respective clocks. Between the clocks is fitted a 
: lance gear consisting in this case of a central spindle 
cone at its outer end a pinion driving the pen- 
auling reel, whilst running loose on it are two gear 
pr not visible in.the figure, each driven by one 
Z the clocks, Between these wheels is an arm keyed 
the spindle, and carrying at one end two indepen- 
ent pinions gearing one with each of the two clock- 
eels aforesaid. This, it will be seen, forms 
the Picyelic gear, quite similar in principle to 
“© common balance box as used in traction en- 
ig tricycles, cotton spinning machinery, and the 
pe and permits either clock operating the re- 
Nas, & Pen without affecting the other. The car- 
a bad ns the recording pen, and also the Wheat- 
as ® bridge slider, is coupled at either end with a 
making two complete turns round the haulirg 





Fic. 4. 


wiring of the instrument, as a whole, is well shown in 
Fig. 3. The bridge is constituted in the first place 
by the two equal arms A C and C B, the battery 
junctions being at A and B, any suitable resistance 
being inserted between A and the positive pole of the 
battery to reduce the current through the circuits to 
any desired limit. The other arms of the bridge run 
from A and B to the sliding contact D, through the 
various resistances and connections shown. All the 
bridge wires, it should be added, are shown in full 
lines, the dotted lines representing the relay connec- 
tions. The resistance, the variation of which is to be 
measured, is inserted in the arm from B to D across 
the break- marked P, and is balanced by closing the 
break marked C in the other arm from A to D, and 
putting in any resistance needed. The relay cir- 
cuits, it will be seen, are coupled direct to the 
battery terminals, and do not interfere with the 
bridge connections in any way. It will be seen that 
the two branches of the relay circuit are connected 
across a high resistance shunt, the object of - which is 
to prevent sparking at the rubbing contact wheel, and 
consequent injury to the contact surfaces there. The 
cut-outs, which break the magnet circuits when the 
pen carriage has reached the end of its travel, are 
clearly shown. 

One important use to which this recorder has been 
applied is to the measurement of temperature by one 
of Professor Callendar’s platinum thermometers, of 
which we illustrate a specimen in Fig. 4above. The 
instrument shown is intended for comparatively low 
temperatures, and hence has a glass in place of a 
porcelain stem. It consists in the first place of a coil 
of fine platinum wire insulated by being wound on a 
frame of mica. The ends of this wire are soldered 
to two copper or platinum leads, which connect it to 
two of the four terminals with which the instrument 
is provided. The increase of the resistance of this 
platinum coil with rise of temperature is, of course, 
a measure of that temperature, and, should the 
therniometer form part of a Wheatstone bridge, the 
balance of the latter will be disturbed, and when 
the instrument is connected to the recorder, this 
balance is readjusted automatically, as explained 
above. Since the rise of temperature cannot be con- 
fined to the platinum spiral, but also effects the resist- 
ance of the lead wires in the stem, this latter is 
balanced by constructing the thermometer with a pair 
of idle leads, which accounts for the four wires shown 
in our engraving. These idle leads are short-circuited 
at their lower end, and at the upper are connected to 
the other two of the four terminals. Any increase of 
resistance due to a rise in the temperature of the 
leads connected to the platinum is balanced by an 
equal rise in the temperature of the idle leads, which 
form part of the fourth arm of the bridge, being inserted 
across the break C, shown in the wiring arrangement 
of the recorder, Fig. 3. The four leading wires are 


a second as an automatic temperature regulator, 
maintaining a gas furnace at a constant temperature 
of 1000 deg. Cent., within 4 deg, Cent. of absolute 
steadiness, and at the same time registering the tem- 
perature. A third was used as a thermo-electric 
yrometer measuring the temperature of a Bunsen 
oaong whilst the fourth acted as a recording watt- 
meter, 








TRANS-SIBERIAN Raitway.—The length of this great 
undertaking, when fully completed, will be 3958 miles. 
This total is made up as follows: Western Siberian line, 
888 miles; Central Siberian line, 1149 miles; Trans- 
Baikal line, 737 miles; Eastern Chinese line, through 
Manchuria, 1043 miles; and Ussuri line, terminating at 
Vladivostock, 141 miles. Lake Baikal will have to be 
crossed for the present by means of a steamer built in 
England, upon which trains will be placed. Later, a 
line will be carried round the lake. The Trans-Siberian 
line commences at Tscheliabinsk, which is 1724 miles from 
St. Petersburg. The whole length of rails from St. 
Petersburg to Vladivostock will, accordingly, be 5682 
miles. The cost of the great Trans-Siberian line will be 
greatly increased by the policy pursued by the Russian 
Government in obtaining rails, locomotives, bridge-work, 
&c., as far as possible in Russia. 





THe Great NorTHERN TELEGRAPH ComMPANy.—The 
Great Northern Telegraph Company has had an ex- 
tremely good year, as the profits of 1898 exceeded those 
of 1895, which was hitherto the best year, by some 
222,000/., the aggregate gross receipts amounting to 
8,349,366 kr., or about 464,000/.; the aggregate working 
expenses amounted to 1,532,355 kr. (85,000/.) The share- 
holders receive a dividend of 124 per cent., 2,100,000 kr. 
are added to the renewal fund and 1,105,511 kr. are carried 
forward, the pension fund, &c., having been also pro- 
vided for. The reserve and renewal fund now amounts 
to 22,910,438 kr. (1,270,000/.). The state of the cables has 
been about the same during 1898 as during the previous 
year ; nine of the European cables have been interrupted 
thirty times and six of the East Asiatic cables eleven 
times. The company’s steamer H. C. Orsted, has been 
in use 201 days, of which 20 days were on account of 
Henley’s Telegraph Works. The steamer Store Novdiske 
has been in use 113 days, of which 37 were on account of 
other companies. The Vladivostock line has worked far 
more satisfactorily than during the previous year, and the 
Russian authorities are steadily improving matters. 
With regard to the projected Iceland cable, Danish 
warships have undertaken extensive surveys to ascertain 
the best landing place, &c., and the company has had an 
expert in Iceland, whose report is very favourable ; but 
England and France have not come forward with the 
looked-for financial support. The Meteorological Insti- 
tute of Copenhagen is now negotiating with similar 
institutions in a oe countries in order to secure from 
them a 20 years’ subscription for cheaper weather cable- 
grams, whereby it is hoped a minimum guarantee may be 
obtained. The English Scandinavian traffic during 1898 
amounted to 7,000,000 words. The English occupation 
of Wei-hai-Wei, Russia’s undertakings in China, the 
Philippine War, &c., have all tended to increase the 
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CALLENDAR’S ELECTRICAL RECORDER. 
CONSTRUCTED BY THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, LIMITED, CAMBRIDGE. 
(For Description, see Page 675.) 
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AUTOMATIC STOKER AT MESSRS. CHARRINGTON’S BREWERY. 


CONSTRUCTED BY MESSRS. RANSOME AND RAPIER, LIMITED, ENGINEERS, IPSWICH. 





WE illustrate on this page an automatic stoker 
recently fitted to some boilers at Messrs. Charrington’s 
Brewery, Mile End-road, E., by Messrs. Ransome and 
Rapier, Limited, of Ipswich. The stoker is of the 
sprinkling type, and works in conjunction with recipro- 
cating firebars, the motion of which at once keeps the 
bare free from clinker, and also moves the fire itself 
towards the back of the furnace. In our engravings 
Fig. 1 represents a front elevation and Fig. 2 a section 
through one of the hoppers. The stoker proper con- 
sists in the first place of the usual —— A which 
opens at the bottom into a feeder-box B, in which 
there is a feeder-plate caused to reciprocate by a 
crank, A screw adjustment is fitted to this feeder by 
means of which the length of its stroke can be regu- 
lated at will and the supply of fuel adjusted to suit the 
demand on the boiler for steam. As this feeder moves 
to and fro the coal which falls in front of it from 
the hopper is thrust forward, and finally falls in front 
of a shovel D, wedge-shaped in plan, by which it is 
flung on the fire. This shovel is operated by a sprin 
contained in the cylinder E. This spring is compress 
by the cams shown at F, which, it will be seen, differ 
in dimensions. The compression of the sprin 
varies according to the particular cam by whic 
it has been compressed, and thus, when released b 
the trigger G, the shovel flies forward with different 
velocities accordingly, and thus successive charges are 
flung on different portions of the fire. The shovel 
being, as already mentioned, wedge-shaped in plan, 
the charge of fuel spreads sideways over the furnace 
in place of being concentrated on the centre bars 
of the grate, as would happen were a straight 
shovel used. The firebars, as already stated, are 

ven a reciprocating motion. This is obtained 
by means of a number of cams of chilled cast 
Iron which fit loosely on the square shaft J, as 
shown. The cams are so arranged that each bar is 
drawn forward separately for a distance of about 2 in., 
and then when all the bars have been brought to this 
forward position they all move back together, carry- 
ing the fire with them. The initial movement bein 
made one bar at a time, the fire remains behind, an 
any clinker is scraped off the bar as it moves forward. 
As a consequence of the latter, the life of the bars is 
greatly prolonged, and in one case we observed that 
some which had been in use for twelve months had 
= perfectly sharp corners. The clinker moving 

orward with the fire finally falls behind the bridge N, 
= can be raked out periodically through the door K. 

n the London district good automatic stokers possess 
special advantages, as they render it possible to burn 

€rior coals without producing smoke or calling for 
great skill on the part of the fireman. With the 
— we illustrate excellent results having been 
= ae in this direction, a Lancashire boiler fired 

it cheap Derby coal showing on the occasion of our 
Visit no signs whatever of offensive emoke. 


Y|to accept all the business offered. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 17. 
Tue iron trade has had a wong spell of a week, 
while everybody has been talking about the Carnegie 
consolidation. Another crisis seems to be threaten- 
ing the iron trade. It may possibly be averted through 
the strength of the recently formed combinations, in 
which event they will have demonstrated their fitness 
to exist. It is more difficult now than heretofore to 
get at the inside track movements, because, like the 
steel rail combination, their representatives can say 
very little or much as it suits them, and there is no 
contradictory evidence available. The one potent 
fact just now is the growing scarcity of pig iron, even 
in the face of a production of over 13,000,000 tons a 
ear. The increase in production in six months has 
een about 500,000 tons. Stocks at furnaces in 
addition have been decreased 350,000 tons, and at 
present there is left a stock of 280,000 tons, or 
a trifle over one week’s supply. What is to be 
done is a common question which no one is pre- 
red to answer. Prices of Bessemer iron have 
en advanced, and prices of all other kind have 
been hardened. There is also a growing scarcity of 
steel, and no plant, however well equipped, is able 
rge inquiries 
from European sources are under consideration. 
There are fresh and urgent inquiries for pipe material. 
Efforts are being pushed in the direction of a com- 
bination as heretofore noted. The month of June is 
the critical month in the iron trade. What will be 
done then it is impossible to forecast. Require- 
ments for the rest of the year will be covered, but 
the June demand will be only of a supplemental 
nature and will be determined by the extent to which 
requirements for the last half of the year have been 
already anticipated. Large business will be done in 
that month in steel rails, many intending buyers have 
been vainly holding off in hopes iron and steel will 
repent of their wild course, but every succeeding week 
brings an announcement of an advance in billets and 
slabs at mill. So there is now nothing to do but buy. 
The best friends of the trade hope the leap will not 
be taken, but stringency is becoming more felt and 
consumers of mill and furnace products simply must 
have the material. : 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgcw Pig-Iron Market.—The_ occurrence of the 
Queen’s Birthday holiday and the Whitsuntide holidays 
have made the past week a broken one. . Last Thursday 
was observed as the former, and consequently there was 
no iron market. On the following day business was re- 
sumed, about 10,000 tons or so being sold. Scotch was 
somewhat dull, and lost by per ton, but hematite iron 
was in demand, and rose 2d. perton. The following were 
the closing settlement prices: Scotch iron 63s. 6d. ; 








Cleveland, 55s. 6d.; Cumberland and Middlesbrough 
hematite iron, 64s. 9d. and 62s. 6d. per ton. There was 
no afternoon market, and business was not resumed 
till Tuesday, the preceding day being Whit Mon- 
day, and, therefore, a holiday. At the forenoon 
session of the pig-iron market on Tuesday a good 
business was done, some 25,000 tons of iron chang- 
ing hands. The tone of the market was very firm, hema- 
tite iron being especially bid for. At the close Scotch 
iron was 64d. per ton up, Cleveland 5d., and hematite 
iron 64d. per ton. Other 30,000 tons were dealt in 
at the afternoon market, the demand still running 
chiefly on hematite iron, which made other 24d. per 
ton. Scotch iron gave way 3d. and Cleveland 1d. 
per ton. There was no market in the afternoon. The 
settlement prices were 63s. 104d., 55s. 104d., 65s. 6d., and 
64s. 44d. per ton. A strong tone ruled on the market 
this forenoon. Hematite iron was specially bid for, and 
rose in price as much as 1s. 5d. per ton. Cleveland and 
Scotch also shared in the advance, 4d. and 54d. per ton 
respectively. Some 30,000 tons changed hands. The 
market was much easier in the afternoon, especially for 
Scotch iron, which — 8d. per ton ; Cleveland and 
hematite iron, respectively, 13d. and 44d. per ton, and the 
sales amounted to 25,000 tons. The closing settlement prices 
were 63s. 74d., 56s. 14d., 66s. 74d., and 65s, The follow- 
ing are the returns of shipments of pig iron from all 
Scotch ports last week: To Australia, 140 tons; to 
France, 130 tons; to Germany, 348 tons; to Russia, 
340 tons; to China and Japan, 317 tons; smaller quan- 
tities to other countries, and coastwise 1558 tons. The 
total was 3116 tons for the week, as compared with 3985 
tons in the corresponding week of last year. The prices 
of makers’ No. 1 iron are as follow : Clyde, 69s. per ton ; 
ee — Sana apy ; ware Glos and pl 
ness, .—the foregoing ipped at gow ; Glen- 
— oe at Ardrossan), 67s. ; Shotts (shi ab 
ith), 69s. 6d.; Carron (shipped at Grangemouth), 69s. 
r ton. The amount of business done in warrant iron 
as been comparatively limited, a fact which is believed 
to be due to the Whitsuntide holidays. There is no 
change to report as regards the number of blast-furnacee 
in action. Six of them are — iron, 41 are work- 
ing on hematite iron ore, and 35 are making 
iron, At this time last year there were four fewer in action. 
Business with consumers is still retarded by the i 
prices demanded for makers’ iron, although with the ad- 
vance in the price of raw material manufacturers both of 
steel and finished iron are asking — figures. 
stock of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 304,827 tons yesterday afternoon, against 
305,072 tons yesterday week, thus showing a reduction 
amounting for the week to 245 tons. 


Finished Iron and Steel.—Notwithstanding the recent 
advances in price, the inquiries for manufactured iron and 
steel are again coming into prominence; but the Conti- 
nent still refuses to buy its supplies, evident! di 
the permanency of the present high prices. ere is no 
lack of activity in the manufacturing department of 
either of the two branches. 

Glasgow Copper Market.—No transactions in 
last Friday afternoon, but the price was marked down 
2s. 6d. per ton. There was no afternoon market, When 
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business was resumed yesterday forenoon no dealings in 
copper were recorded, and the price was unchanged. The 
market was still idle and unaltered in the afternoon. 
There was no business done in copper, either forenoon or 
afternoon, and the price was marked down 2s. 6d. per ton, 


The Cabling of Edinburgh Tramways.—The special com- 
mittee of Edinburgh Town Council appointed to expedite, 
if possible, the work of converting the tramways to the 
cable system of traction, held another meeting a few days 
ago. The reports presented as to the progress of the work 
showed, it is understood, that on the whole substantial 
advance was being made, but that the primary difficulty 
in the way of the completion of the undertaking was the 
non-arrival of the steel rails. The impression formed in 
the committee was that the section from Pilrig to 
St. Andrew-street might be expected to be open before 
the end of the present month ; that the section from Toll- 
cross to the Braid Hills and round by Marchmont-road 
ought to be available for traffic about six weeks hence ; 
and that in about ten weeks from now the section be- 
tween St. Andrew-street and Tollcross might be in 
working order. 


Glasgow Bridge.—One of the widest and altogether 
one of the handsomest bridges in the kingdom now spans 
the Clyde at Jamaica-street, Glasgow, and connects 
in a straight line the north and south sides of the 
city; and the ceremony of opening it for public 
traffic took place to-day in the presence of many 
thousands of the townspeople. The town council first 
met in the Council Chamber about noon, and passed a 
resolution of congratulation with the Queen on the 
completion of her eightieth year, and then they drove to 
the Broomielaw Bridge, and gered Richmond performed 
the ceremony of cutting the ribbon and declaring the 
bridge open for traffic. The old bridge was a very fine 
one, but the new structure is 22 ft. wider thanit. The 
original estimated cost of the bridge was 80,000/., but 
extras, together with the embellishments of the super- 
structure, will necessitate an increase on that amount 
to the extent of about 14,000/. Sir James Bell, 
when Lord Provost, laid the foundation stone of the new 
bridge on October 8, 1896. After the opening event of 
to-day the Lord Provost (Sir David Richmond), magis- 
trates, and town council, and their ladies returned to the 
City Chambers, and with a number of invited guests, 
made up a party of 500, who partook of luncheon, and in 
this way they celebrated the event. The original bridge 
was built from designs by Mr. Thomas Telford, and, 
apart from the dimensions being increased to 80 ft. 
within the parapets, and the sinking of the foundation 
cylinders to some 60 ft. to 70 ft., the outlines are still 
Telford’s. 


Death of Mr. William Kennedy, Broxburn Oil Company. 
—It is with very great regret that we mention the death 
on Saturday, at Bridge of Allan, of Mr. William Ken- 
nedy, managing director of the Broxburn Oil Company, 
at the comparatively early age of sixty-three years. Mr 
Kennedy was born at Biggar, in the Upper Ward 
of Lanarkshire, and came to Glasgow in 1853. For 
nearly forty years he was very intimately connected 
with the mineral oil trade, dating from 1861, when 
he joined the West Calder Oil Company. Seven 

ears later he was appointed manager to the Oak- 
oe Oil Company, and acted in that capacity until 
1877, when he took an active part in reconstituting 
the Broxburn Oil Company, of which company he was 
managing director for the last two-and-twenty years, 
a concern which owes much of its pecuniary success to 
Mr. Kennedy. He was a director in several other con- 
cerns, but it was as an oilman that he was specially 
kaown, for no other person in the trade had such a 
knowledge of it as he had. Mr, Kennedy (who was 
buried yesterday) was a J.P. for Linlithgowsbire, and 
a member of the County Council. He was held in high 
esteem for his invariably straightforward and honourable 
business dealings. 


Shipbuilding Contract for Port Glasgow. — Messrs. 
Robert Duncan and Co., Port Glasgow, have contracted 
to build a four-masted schooner, after the style of the 
Honolulu (1073 tons), which was built in 1896. The 
vessel, which is to the order of Mr. John Ena, Honolulu, 
will be of larger dimensions than that vessel, but, unlike 
the latter, will only be square-rigged in the foremast. 


Railway Construction Contract.—Messrs. John Paton 
and Suns, Glasgow, have secured the contract for 
making the section of the Comrie and Lochearnhead 
oa ar to St. Fillans. The amount of the contract 
1s 78,1300, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shefield Manufacturers in the Law Courts.—-His Honour 
Judge Waddy, Q.C., has had before him at Sheffield a 
case in which Messrs. Wa‘ker, Eaton, and Co., engineers, 
sought to recover from Messrs. Henry Bessemer and Co., 
steel manufacturers, 197, 1s, 4d. for work done. The case 
for the-plaintiffs was that in November last Messrs, 
Bessemer entrusted them with four cranks to be machined. 
When the first was started with, the steel was found tobe 
so hard that the machine had to be run at a slow rate, 
and the cuttings taken off very thin. The defendants 
were informed of this, and it was arranged that the three 
cranks should be taken back to be properly annealed ; 
but on being returned they were still found to be too 
hard, and the plaintiffs asked for extra pay for doing the 
work. A lengthy correspondence ensued, in the course 


of which the plaintiffs complained that the steel was too 
hard, and the defendants replied that it was ‘‘soft as 
butter.” Eventually all the cranks were returned, and 


The defence was that the cranks were of the usual quality 
of steel, or, if anything, rather softer than usual. Wit- 
nesses were called in support of this statement. His 
Honour gave judgment for the amount claimed. 


The Steel and Iron Trades.—At all the large iron and 
steel works this week operations are generally suspended, 
and the time is being utilised for carrying out alterations 
and repairs. In the departments having to do with the 
production of war material the holidays will be shortened 
as much as possible, as there is pressing work on hand. 
The steel workers are also well booked for some time to 
come, and men are being found full employment. Many 
of the lighter industries are not enjoying similar pro- 
sperity and prospects are not as encouraging as at this 
time last year. The demand for light and heavy tools 
enables most firms to keep steadily going without 
any weight of work on hand. With regard to the cutlery 
and silver trades this is the dull season, and business is 
generally very quiet. Local firms, who have put a good 
cycle on the market, report that they are having a very 
fair season and that prospects are decidedly encouraging. 


The South Yorkshire Coal Trade.—The most satisfac- 
tory reports continue to be furnished of the general 
state of the coal trade. The demand for all classes of 
fuel is well maintained, for although there is less doing 
with house qualities with private consumers, gas com- 
panies are taking much more than is usual at this season 
of the year. Best hard coals are scarcely to be got, some 
coalowners having sold to the limit of their output. There 
has been a little easing off in the demands for common 
fuels, but it is believed to be only temporary. Large con- 
sumers are now engaged with their contracts to run for six 
or twelve months from July 1. Some big contracts between 
coalowners and gas companies have already been placed 
at an increase of 1s. 9d. per ton on current rates; and it 
is stated that the railway companies are being asked 
much more for hard coal—from 3s. to 4s. per ton advance. 
The leading owners are acting together, and if they con- 
tinue united they can pretty well command their own 
terms. Coke is both scarce and dear. As much as from 
15s. to 16s. per ton is being asked at the ovens for blast- 
furnace coke, and for steel-melting qualities 203. per ton 
and ——— Very little is obtainable in the open 
market. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. - The Royal Exchange was 
reopened to-day after the holidays, but hardly any of the 
habitués put in an appearance. There was really no 
market, nearly all the frequenters of Change being on 
holiday bent. Under these circumstances it was diffi- 
cult to obtain quotations. Something like 56s. was the 
rice for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
and pig iron, No. 4 foundry, 54s. 6d.: and Brey forge, 
53s. 6d. Middlesbrough warrants opened at 56s. 2d., and 
closed 56s. 04d. cash buyers. East coast hematite could 
not be bought much, if anything, under 65s, for early de- 


warrants closed strong at 65s. cash buyers. Spanish ore 
was steady. Rubio was put at 15s. 9d. ex-ship Tees. 


Manufactured Iron and Steel.—Next to nothing new 
can be said about these two important branches of the 
staple industry. Work is plentiful, but, according to 
custom, works have been closed during the holidays. 
The late remunerative quotations are maintained, and, in 
fact, prices for some descriptions are tending upwards, 
increasing cost of production being given as the chief 
reason for the tendency. 


The Fuel Trade.—Coal shows very little change in 
4 The demand generally is, for the time being, 
hardly so good as a little while ago. Manufacturing coal 
is quiet. Coke prices are upheld, and complaints of 
scarcity are still numerous, 





NOTES FROM THE SOUTH-WEST. 

_ New Western Railways.—The work of completing a 
line from St. Thomas to Teignhouse is being proceeded 
with briskly, a large number of fresh hands having been 
taken on in the last few weeks. Having succeeded in 
raising the capital required, the contractors have lost no 
time ; bridges are being built, tunnels bricked, and em- 
bankments and cuttings completed. There is now a con- 
tinuous run from Bideford Quay to Westward Ho! The 
promoters are not pressing the continuation to Appledore 
at present. The first part of the route lies in Kenwith 
Valley, then through a cutting the sea front of 
Abbotsham Cliffs is reached, with views of Clovelly, 
Hartland, Lundy, and the Bristol Channel. The heaviest 
cutting is just outside of Westward Ho! on Abbotsham 
Cliffs, where solid rock over 20 ft. deep has had to be 
blasted for a quarter of a mile. Another cutting is 32 ft. 
through shillet. The permanent way is to be 15 ft. wide, 
and the line is to be of the ordinary gauge. Mr. A. 8S. 
Chapman is the engineer in charge for the contractor, Mr. 
Chadwell, of Blackburn. 


The ‘‘Sheldrake.”—The amy eg torpedo gunboat, 
has returned to Devonport from the fifth of her series of 
trials with Babcock and Wilcox water-tubes. The boilers, 
steaming at an indicated horse-power of 1800, were none 
the worse for the trial ; but owing to the inferior quality 
of the coal, the consumption was above the average of 
the preceding trials. Another trial at 1800 horse-power 
is to be made, and will be followed by one at 2000 horse- 
power. 


Another Effect of the Coal Strike.—Until the outbreak 
of the late great strike in the South Wales coal trade, a 





the claim was for the work done on the one crank, 





good deal of South Welsh coal was shipped to Calcutta. 





livery of mixed numbers, and Middlesbrough hematite | leased 


The Welsh strike gave, however, a great impetus to 
Indian native coal production, and the Indian railways 
were compelled to rely on the native product. The 
result has been that South Wales coal has been {practi. 
cally driven out of the markets by local competition. 


Dowlais.—The past week was characterised by consider. 
able activity in all departments. Heavy cargoes of iron 
were received, principally from Bilbao, 


Weston-super-Mare.—The forty-ninth annual meeting 
of the Weston-super-Mare Pier Company was held on 
Tuesday. The balance-sheet showed 1923/ 17s. 2d. at the 
credit of the net revenue account, out of which a dividend 
at the rate of 64 per cent. was recommended, leaving 
6231. 17s. 2d, to be carried forward to next year. The 
report stated that the erection of a low-water pier—which 
was commenced last summer, and suspended on the 
approach of winter—has now been resumed, a large 
quantity of materials having been in the interval pre- 
pared for erection. The chairman, in oe gee the 
adoption of the report, said that the colliers’ strike in 
South Wales last year had materially diminished the 
company’s receipts. The falling off, however, might 
have been much worse, seeing the extent to which other 
companies had been affected by the strike. The report 
was adopted. 


The Electric Light at Cardiy.—A meeting of the 
Electric Lighting Committee of the Cardiff Town Council 
was held on Tuesday, Mr. Alderman Jacobs presiding, 
The committee decided to recommend that customers 
using the current for power in the daytime should be 
charged at 24d. per unit if they used under 4000 units, 
and at 2d. a unit if they used over 4000 units per annum. 


More American Locomotives.—The Port Talbot Railway 
and Dock Company has placed an order for about half-a- 
dozen locomotives with a leading American firm which 
undertakes delivery of the engines in July and August. 


Cardiff Tramways.—A meeting of the tramways com- 
mittee of the Cardiff Town Council has been called for 
Friday to consider a draft agreement with the Cardiff 
Tramways Company as to certain doublings in Cowbridge- 
road, the Hayes, Working-street, and St. John’s-street, 
and as to a pro; line connecting the Cardiff Tram- 
ways Company with the system of the District and Penarth 
Harbour Company at Custom House-street, and devia- 
tions and alterations in Mill-lane. 


A New Cruiser.—Orders have been received at Pem- 
broke to lay down a new armoured cruiser. The vessel 
will be 445 ft. long and her maximum speed will be 
23 knots. She will have side armour 4 in. thick, taper- 
ing to 2 in. at the bows, and further protection will 
be afforded by thick decks extending from stem to stern. 

he new vessel, which is to be named the Essex, will be 
built on No. 5 slip and to adapt the slip for the purpose 
it will be extended shorewards at a cost of 3000/. 


Brynmenyn.—A company was recently formed for the 
purpose of leasing land at Brynmeryn and opening a new 
colliery. Abergarw and Tyfry farms, belonging respec- 
tively to the Llanhavean and Dunraven estates, have been 
. This is maiden land, containing all the seams, 
some of which have already been worked on adjoining 
land. Operations have been commenced. 


Swansea.—The tinplate shipments from Swansea last 
week were unusually heavy, being 113,734 boxes, while 
the receipts from the new works were only 47,801 boxes. 
Stocks at the dock warehouses were thus reduced to 
147,740 boxes. 


Barry.—The number of tips originally intended to be 
put up for the new dock at Barry was ten, but the 
directors of the Barry Railway have now decided, in order 
to cope with the steadily increasing traffic, to erect six 
tips of the most approved type, in addition to those now 
being constructed, and the contract for the ironwork has 
been let.. These will make up a complement of sixteen 
tips and seventeen cranes. In addition to this extension 
of shipping facilities, the Barry Company has commenced 
the erection of extensive three-storey warehouses for the 


‘reception of goods on the south side of the new dock. 


_ The Swansea Valley.—Sinking operations have been 
commenced at the Old Forge, near Clydach, Swansea 
Valley, and it is expected that a large colliery will be 
organised. The proprietors are influential colliery.owners 
in the district. 








CALIFORNIA MINER ALS.—The value of the mineral pro- 
duction of California for 1898, was 27,289,079 dols.; in 
1897 it was 25,142,441 dols. ; in 1896, 24,281,398 dols. ; and 
in 1895, 22,844,664dols, The gold production last year was 
15,906,478 dols., a slight increase over 1897. 





Pocker SiipE-RULES.—We have received from Messrs. 
Dring and Fage, of 145, Strand, London, specimens of 
two different types of pocket slide-rules. In one case the 
instrument is circular, and.is made of brass. The other 
is of the ordinary straight pattern, made either in box- 
wood or ivory, and is Fitted with a cursor to facilitate 
settings. 





No Raus To ps Hap.—The concessionnaires of certain 
tramways proposed to be carried out in Paris have been 
endeavouring to obtain 40,000 tons of rails which they 
urgently require. They have been endeavouring | 
secure these rails in France, Belgium, and Germany ; ut 
without result. In consequence of this singular —_ 0 
things, the concessionnaires have been obliged to aban’ “ 
their previously entertained ‘intention to com lete a 
contemplated lines, so as to have them in readiness DY 





the opening of the Great Paris Exhibition of 1900. 














May 26, 1899.] 


ENGINEERING. 


679 











— 


MISCELLANEA. 


Tue Board of Trade have recently confirmed an order, 
authorising the construction of lhght railways in the 
counties of Glamorgan and Brecon, between Vaynor 
Dowlais and Merthyr Tydvil. 


* The vehicles of the London Electrical Cab Company, 
which have been temporarily withdrawn for alterations 
and improvements, recommenced running this week, and 
fifty more are about to be constructed. 


The French and the German railways operating in Asia 
Minor have now arrived at an understanding, intending 
to secure for both companies a safe working of their re- 
spective lines and an equal share in the extension of the 
existing lines as far as Bagdad. Of an amalgamation of 
the two concerns, there is no question at present. 


The statement is made in the American Machinist that 
during eighteen months no less than seventy-five wood- 
working shops in New York City have had to go out of 
business, since with the — factory regulations in 
force and the excessive demands of the local trade unions 
they found it impossible to compete with other centres 
of the industry. 


The Swedish Government has decreed that there shall 
forthe future be separate inspectors for passenger steamers, 
who, each within his district, shall watch the construction 
of such steamers, their arrangements against fire, &c. 
They shall not only control vessels which Talene to their 
district, but also such which may be there temporarily. 
There will be three inspectors, one resident at Gothen- 
burg, one at Stockholm, and one at Herniésand. 


The Swedish Government has been contemplating the 
erection at Motala of a central engineering establishment 
for the manufacture of rolling stock, &c., for the Swedish 
State railways. It was proposed to utilise the water 
power belonging to the Crown in that locality, and the 
matter has now been investigated and reported upon by 
an engineer, who does not recommend this plan.. He does 
not think the utilisation of the water power will entail 
any saving, and recommends the letting of it to private 
individuals as the most advantageous arrangement. 


A new fast train has been introduced on the Danish 
State railways between Copenhagen and Gjedser, in con- 
nection with steamers to and from Germany. The dis- 
tance is about 78 miles, which is compassed in two hours, 
and the train does not stop between Copenhagen and 
Gjedser, and vice versd. This is said to be the best run 
in Scandinavia. The train consists of three bogie car- 
riages, three mail and luggage carriages, and two ordinary 
carriages, which, with their load of passengers and lug- 
gage weigh about 150 tons, whilst the locomotive and 
tender weigh 70 tons. 


The four torpedo-boat destroyers built last year by the 
firm of Messrs. F. Schichau, in Elbing, for the Imperial 
Chinese Government, the trial trips of which we lately 
noticed, steamed from Elbing through the Baltic, the 
German Ocean, the Bay of Biscay, the Mediterranean 
Sea to Port Said. From Port Said they went to Colombo 
at a stretch, without touching the port of Aden, a dis- 
tance of 3550 sea-miles (about 4100 statute miles). The 
four destroyers will continue their voyage to Northern 
China from Colombo after two or three days’ rest. 


In a communication to the Paris Académie des Scionces, 
M. A. Minet draws attention to the fact that the amount 
of silicon present in commercial aluminium has steadily 
decreased as more experience has been gained in the 
matter of reducing the metal. The iron content, on the 
other hand, has changed little since the introduction of 
the methods now employed. This, he asserts, is due to 
the fact that the silicon was derived from the carbon elec- 
trodes used, which are now much purer than formerly, 
whilst the iron was taken up from the walls of the tank in 
which the electrolysis is effected. By using an aluminium 
tank practically pure metal can, he claims, be obtained. 


_ Mr. J. D. Rockefeller, of the Standard Oil Company, 
is also a very large proprietor of iron mines in the Lake 
’ Superior district. The lessees of one of these mines alone 
are under contract to mine at least 400,000 tons per annum, 
and to transport it to the furnaces over a railroad owned b 

Mr. Rockefeller, and by his line of steamships. The rail- 
way in question is the Duluth, Missabe, and Northern Rail- 
way, which has in all 197 miles of line laid. The ore cars 
belonging to the line now number 2700, and for the most 
part hold 27 tons each. The rate charged for carrying the 
ore from the mines to the docks is about 4d. per ton-mile. 
Faas docks are situated at Duluth, and have cost about 


._ Areconstruction of the famous Gita Canal in Sweden 
1s under contemplation, and the scheme attracts consider- 
able attention. It is universally admitted that the canal 
in its present shape is inadequate as compared with the 
ships of to-day, and that its maintenance is costly. By 
aving a canal to Norrképing, instead of to Mesu, as at 
Present, the canal itself will be shorter and will to a 
greater extent utilise the existing waterways, in addition 
Wy which, it will be cheaper to maintain. The fact of 
orrkiping being a town in rapid development, both as 
rds commerce and industry, is also in favour of this 
Scheme, according to which the new canal would also go 
past several important industrial concerns. 


= > 18 interesting to note that though Messrs. Carnegie 
y | Co. have for some time past been able to undersell 
,81r competitors in the steel market, they at the same 
nine claim to have the best-paid workmen in the world, 
—s the year ending last November, the average 
; nie of the employés, including both men and boys, was 

Yi dols. (12s, 2d.) per day. It is, however, only fair to 


State, that in general American employers are much less 


lenient towards old men, or men otherwise below the 
average in physical strength, than employers are in this 
country, where an old servant is often kept on at full 
wages after his period of usefulness is passed ; so that 
though an American workman is paid highly, he is paid 
no more than he earns, 


_ Important new mining and prospecting rules have been 
issued by the Indian Government which afford marked 
facilities to all persons, syndicates, and companies, while 
the widely increased powers granted to local governments 
will prevent the delay which has hitherto existed. The 
revised rules, while based on the fact that the Govern- 
ment desire to facilitate and develop India’s resources, 
do not undertake to protect the private interests of those 
embarking on mining ventures. The royalties are revised. 
Gold and silver will pay 74 per cent. and precious stones 
30 per cent. on the net profits annually. The rules are 
regarded as the first fulfilment of the Viceroy’s promise 
to encourage private enterprise and concessions. The 
permission to transfer prospecting leases is regarded as 
a boon, 


The Gringesberg Mining Company in Sweden had 
during 1898 net profits amounting to 942,855 kr. (52,000/.), 
and the output of ore during the year amounted to 572,577 
tons against 595,660 tons during the previous year. The 
Profikaktiebolaget-Griingesberg-Orelsosund’s profits for 
1898 amounted to 2,173,617 kr., or about 120,000/.; of this 
it is proposed to add 10 per cent. to the reserve fund and 
pay 90 kr. (5/.) to the shareholders against coupon No. 3, 
which will absorb 1,900,000 kr., and to carry the balance 
forward. A power station will be erected at the Lernbo 
Fall for the purpose of utilising about 1000 horse-power, 
or about half the available power which will be trans- 
mitted by means of electricity to Gringesberg. Electric 
boring machines are about to be adopted, those driven 
by compressed air having been in use for some years. 


The Columbus Electric Company, of Ohio, is about to 
make a novel departure in central station practice. This 
company, finding it necessary to enlarge their plant, in 
order to meet the increased demand for light and power, 
have arranged to drive their generators with gas engines, 
and for this purpose have ordered two Westinghouse 
gas engines, one of 650 horse-power and one of 280 horse- 
power, each to be direct-connected to Westinghouse gene- 
rators. This is astriking confirmation of the claims made 
for the Westinghouse gas engine. But there is another 
evidence in its favour of not less remarkable character— 
the Gas Company, of Long Branch, New Jersey, has 
ordered a 280 horse-power Westinghouse gas engine for 
the purpose of — a generator, which will supply 
electric light to a public circuit. If the Westinghouse 
gas engine is, as some persons seem to think, likely to 
enable gas companies to compete successfully with exist- 
ing electric lighting companies, it is reasonable to suppose 
that changes of a most remarkable character may soon be 
expected in the gas and electric industries, 


French makers of sporting guns are making bitter com- 
plaints to their Government as to the quality of the 
smokeless powders supplied them by the authorities, who 
hold a monopoly for the manufacture of explosives. The 
gun-makers ask for a powder of quality equal to the best 
foreign powders, which it appears are not allowed to 
enter the country. The French Government have all 
along affected great secrecy in respect to the constitution 
of their military powders, but it is to be hoped for the 
sake of their soldiers that they are superior to those the 
supply to the trade, but this is by no means certain, thoug 
the type of military rifle powder is said to have been 
completely — three times since smokeless powder 
was first introduced. The policy of secrecy in such 
matters is of doubtful utility, since in a very short time 
those interested obtain the information they require, 
whilst the authorities at the same time lose the benefit of 
outside criticism. In this connection we may add that 
no powder could have been more severely animadverted 
on than cordite on its first introduction, but its good 
qualities, as proved in every quarter of the globe, have 
now completely silenced its opponents. 


In an article, published’ in the Revue Universelle des 
Mines dela Metallurgic M: P. Chalon gives the following 
figures as to the power required to reduce 1 kilogramme 
of the following-meta by electrolysis : 


4 4 Electrical 
pie ket Horse-Power 
= Hours. 
‘Gold, platinum, silver 0.70 


Mercury, lead .... ze e 0.90 


Bismuth, palladium, tin 1.20 to 1.60 
Cadmium, antimony ... se = 2 
Copper, chromium, iron, nickel, 

cobalt, zinc ... Ps ae “i 3 to 4 
Manganese 5 


For such metals as are reduced by electrothermal methods 
the power needed is as follows : 


Electrical 
Horse-Power 
Hours. 
Sodium ... oes Se Pee re 25 
Calcium ... ; te ae sa 26 
Magnesium 31 
Aluminium 35 
Lithium ... es ue. ie 43 


One of the most interesting applications of electro- 
metallurgy is the Siemens-Halske process of reducing 
slimes as practised in the Rand. M. Chalon states that 
such slimes, containing only 100 — of gold to the ton, 
are now successfully treated, the gold being first ob- 
tained in solution by means of cyanide, and the solution 





then electrolysed. As each ton of slime is treated wit 





6 to 8 cubic metres of water, the solution actually electro- 
lysed contains only 12 to 16 grains of gold per ton. With 
such weak solutions it is found that filtration or other 
method of clarification is necessary before electrolysis, if 
good returns are to be obtained. 


In a paper on ‘‘ Masonry,” recently read before the 
Western Society of Engineers, Mr. G. S. Morison, Past- 
President Am. Soc. C. drew an instructive contrast 
between the ancient Egyptian and the Indian methods 
of executing masonry. Both turned out exceptionally 
good work, but whilst the Egyptian plan was to use ex- 
tremely carefully finished stones, combined with a mortar 
of very inferior quality, in Hindoo masonry the stones 
are often poorly bonded and bedded, but the mortar is 
of superlative quality. The kunker limestone used is 
found in the alluvial deposits of the Ganges ; the mortar 
made with this and brickdust becomes as hard as Port- 
land cement. Much of this excellence is due, Mr. Morison 
states, to the labour expended in grinding and mixing 
the ingredients. After the lime is slaked it is ground in 
a hand-mill; the sand is next ground in a similar mill, 
and finally the two are ground together in a third mill. 
After this the mixture is wetted and ground in the 
mortar mill by bullocks, and when used it is pounded for 
hours. A wall plastered with this mortar will take a 
polish as smooth as porcelain. Cement mortars cannot, 
of course, be treated in the same fashion, as they set too 
quickly, but even they are the better for being thoroughly 
worked, which may be done by machinery. 








GrorGIAN Bay Canat.—A syndicate has been formed in 
London to build the Georgian Bay Canal, of Canada, 
within three years, and to develop electrical, mineral, and 
other industries along the route. Sir E. Thornton, 
formerly British Minister to the United States, is chair- 
man; and Mr. McIver, of the Cunard Steamship Com- 
pany, and Mr. Jones of the Elder-Dempster Line, are 
members of the syndicate. A subsidy is to be solicited 
from the British Government. Sir Betjamin Baker will 
be consulting engineer, and Lord Kelvin has consented 
to act as consulting electrical engineer. 

Rartway Iron.—Our exports of rails, chairs, metallic 
sleepers, &c., in April, amounted to 44,821 tons, as com- 
pared with 56,575 tons in April, 1898, and 75,055 tons in 
April, 1897. British India figured in these totals for 
10,026 tons, 75,821 tons, and 16,929 tons respectively. 
Inthe four months ending April 30 this year we exported 
railway iron to the extent of 169,710 tons, as compared 
with 242,779 tons in the corresponding period of 1898, 
and 284,231 tons in the corresponding period of 1897. 
Matters have accordingly moved on this year in a some- 
what discouraging fashion. This result was largely attri- 
butable to a falling off in the demand from British South 
Africa and British India. Only 10,747 tons of railway 
iron were exported to British Africa in the first four 
months of this year, as compared with 22,856 tons and 
20,920 tens in the corresponding periods of 1898 and 1897 
respectively ; while the shipments to British India were 
only 65,555 tons, as compared with 79,686 and 118,781 tons. 
Australasia took 13,446 tons of railway iron to April 30 
this year, as compared with 7693 tons and 27,650 tons 
respectively ; Sweden and Norway, 22,845 tons, as com- 
pared with 14,523 tons and 7846 tons respectively ; Egypt, 
19,390 tons, as compared with 23,920 tons and 16,960 tons 
respectively ; Japan, 272 tons, as compared with 4266 
tons and 20,349 tons respectively ; Mexico, 3972 tons, as 
compared with 5641 tons and 4049 tons respectively ; 
Brazil, 9244 tons, as compared with 11,145 tons and 9445 
tons respectively ; and Argentina, 619 tons, as compared 
with 28,122 tons and 18,191 tonsrespectively. The falling 
off in the deliveries to Japan will be seen to be very 
marked this year, and it is to be feared that this result is 
due to American competition. The marked contraction 
in the shipments to Argentina will also not escape atten- 
tion. 





Weicut or Iron AND STeEL.—Messrs. Seaman and Co., 
Limited, Stockton-on-Tees, have sent us a small book 
containing tabulated weights of steel and iron, compiled 
by Mr, Alfred Lister of their firm, and_published by the 
Printing and Publishing Company, Royal Exchange, 
Middlesbrough. Mr. Alfred Laycock, of Sheffield, has 
also sent us a similar book compiled by himself, entitled, 
‘*Quick and Easy Methods of Ascertaining the Weights 
of Cast Iron and Steel.” The former work may be ob- 
tained from the publishers, and the latter from the author, 
54, Petre-street, Sheffield. Both these little office com- 
panions contain many useful tables, some of which we 
do not remember to have seen in any other work, and 
many of the tables of weights given in books of the kind 
are for iron and not steel, which necessitates the addition 
of a certain or pany ee to the figures given before the 
weight for steel can be arrived at. The tables giving the 
weight of steel bulb-angles and bulb-plates in Mr. Lister’s 
book will, we think, be particularly useful to shipbuilders, 

iving the weight of 

ong up to 100 in. 
will be welcomed by 
of calculation given 


and those in Mr. Laycock’s work 
square and round steel 12 in. 
square, or 100 in. in diameter, 
engineers. The short methods 
in the latter work do not, we must confess, appeal 
to us very strongly, but this is, poner a matter of 
individual taste. We cannot help thinking that it would 
be an improvement to the table giving the wei ht of 
rolled steel girders in Mr. Lister’s book if oo were 
substituted for breadth in the first column. The width 
is given in the second column, and to our mind breadth 
and width are very liable to be confused ; where girders 
are concerned, it is usual to speak of the dimension from 
flange to flange as the depth and not the breadth. The 


h | books are clearly printed and well arranged, 
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NAVAL ENGINEER REFORMS. 

Wuite public opinion continues to grow in 
favour of change, in the direction of granting some 
measure of executive authority to engineer officers 
in the Navy, there are other reforms, equally neces- 
sary and important, which are apt to be lost sight 
of, largely because they have not been brought into 
the same prominence as the general question of rank 
and status, and we are persuaded that, in view of 
the earnestness which the present Board of Ad- 
miralty have shown in the progressive improve- 
ment of the Navy, aclear statement of those de- 
sirable reforms will meet with the consideration 
they merit. They are in some respects matters of 
detail and do not raise such important and conflict- 
ing issues as the general question, so that the 
remedy is easier of realisation ; but they are never- 
theless of great importance. 

In the first place, the time has long gone past 
when the chief engineer of a ship should be relieved 
of the duties of keeping stores and of being per- 
sonally responsible for these. In a modern war- 
ship there are separate stores under the care of the 
boatswain, gunner, carpenter, engineer, and some- 
times lieutenant ; and each is required to maintain 
a separate set of books with count and reckoning of 
his stock. We can quite understand that the 
exigencies of ship design, if not also of ship manage- 
ment, make it necessary to have a number of small 
stores instead of centralising them, but this is no 
reason why one chief storekeeper should not be re- 
sponsible forall. The chief engineer of the present- 
day ship has such immense responsibilities in the 
machinery-room alone that to require him to devote 
from a fourth to a half of his time to book work 
which could easily be done by a petty officer of 
average intelligence, seems, on the face of it, false 
economy. Again, with a multiplication of separate 


5| stores a premium is put upon pilfering. Mr. Kip- 


ling, in his inimitable style, has proclaimed the vir- 
tues of an industrious thief on board ship, especially 
in the direction of annexing drums of paint and the 
like sent in dockyard boats for other ships than his 
ropriates a 
screw-jack from the engine-room stock, the case is 
somehow different. If a drum of paint is captured, 
the ship for which it was originally destined may 
lose in that quality of tidiness which is so de- 
siderated by the naval officer as to justify all sub- 
terfuge ; but if the engineer loses his screw-jack, 
then his purse sooner or later may be the 


3| lighter to the extent of the value of the stolen 


or lost property. And this does not quite com- 
pensate for the fact that he has no allowance for 
store-keeping, while the lieutenant, gunner, car- 
penter, and boatswain have an extra allowance for 





the same duties. In fact, a conscientious engineer 
stands to lose greatly by the practice. We believe 
that there are very few officers who would so far 
forget their position as to use the formula, ‘‘I do 
not want to hear you have lost a screw-jack ; tell 
me rather that you have found one.” A change 
is obviously necessary in the interest of honesty, 
if not also to enable the engineer to attend to his 
machinery instead of his store-keeping. 

This is the more important, as there seems great 
reason to believe that the engine, as well as boiler, 
complements of some of the later ships are in- 
adequate. Ten years ago the chief engineer in the 
old Temeraire, then one of our best battleships, had 
six or seven engineer officers to assist him, but now 
the staff in the up-to-date battleship is relatively 
much smaller, since torpedoes, electric light plant, 
hydraulic gear, refrigerators, forced draught and 
fan engines, modern gun mountings, evaporating 
machinery, coal hoist engines, air compressors, and 
a thousand-and-one worrying details have been 
added or increased, while power has been multiplied 
three or four times. The ship, too, can only now 
move by steam, instead of occasionally cruising under 
canvas, and hence less time is available for repairs, 
&c. Engineering skill has undoubtedly grown— 
our naval officers excel in this respect—but human 
endurance is almost a constant. It is in our small 
cruisers rather than in large vessels that the defi- 
ciency in the complement, especially in the stoke- 
hold, seems most pronounced, and it is worth inves- 
tigating whether the basis for determining the 
complement is satisfactory. From an analysis of 
the various stokehold complements they would 
appear to be made out in direct ratio to the indi- 
cated horse-power, torpedo-boat destroyers, of 
course, being excluded. For instance, the first- 
class cruisers of the Naval Defence Act fleet— 
Edgars, of 12,000 indicated horse-power under forced 
draught—have a complement of 94stokers. Several 
of the engineers of the class regard this as inade- 
quate; but even accepting it as sufficient, it is 
interesting to compare it with some of the smaller 
cruisers. A typical case is the Talbot class, of 
of which a large number have been built with cy- 
lindrical and Belleville boilers. The latter are not 
yet completed, but the former have a power of 
9600, which it will be noted is in the ratio of 4 
to 5 of the power of the Edgars. The complement, 
74 against 94, is practically arranged accordingly, 
at least, so it appears until the matter is examined 
more closely. 

It should be remembered, however, that in 
every case there are a number of men who are 
common to each ship, irrespective of its engine 
power. In both the Edgar and Talbot classes 
we have the following deductions made from the 
stokers’ complement for duties not directly asso- 
ciated with the boiler-room: One storekeeper, 
and a mate, one for engine-room artificers’ mess, 
another for their bath, one for the chief and 
leading stokers’ bath, one as chief stokers’ cook, 
one as leading stokers’ cook, the chief engineer’s 
messenger, most necessary in the modern ship, 
one for the office, three for dynamo-watch-keeping 
—one in each watch, and eighteen engine-room 
watch-keepers — six in each watch. We have 
thus thirty men common to each ship, and if 
power is to be considered the basis for deter- 
mining the complement of stokers, deduction 
ought first to be made for this constant quantity. 
If 30 be deducted from the 94 allotted to the 
Edgars, and from the 74 apportioned to the 
Talbots, we have 64 for 12,000 indicated horse- 
power, and 44 for 9600 indicated horse-power, so 
that the latter is seven short of the ratio of 5 to 4. 
It is not enough to contend that when the time 
comes for emergency power the bath men, &c., 
must go to the stokehold, for even then there will be 
a deficiency, as the complement is determined for 
continuous steaming and not for emergency power, 
which latter is, as a rule, 25 per cent. in excess 
of the former. A deficiency in the stokehold com- 
plement involves the greater strain on the engineer’s 
officers—a fact so obvious that it need not be 
enlarged upon, especially when he includes in his 
staff of artificers stokers whose only claim to that 
rating is a superior knowledge of the working of 
boilers, and not experience as engine fitters. Several 
of the men thus promoted have undoubtedly shown 
great aptitude, but the lack of previous experience 
in the fitting-shop renders them more or less awk- 
ward in the ship repairing-shops, and a fuller super- 
vision by officers is imperative. The importance 
of this repair work is not realised by the public, 
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Some suggestion of the amount of work under- 
taken is afforded by the fact that in the ship work- 
shop there are generally a couple of lathes, a 
shaping machine, a shearing and punching ma- 
chine, a drilling machine, with an engine to drive 
them. It follows that the engineer’s services would 
be the more valuable if he were relieved of clerical 
work, of storekeeping, and of the anxiety due to a 
deficiency of stokers. These men, be it remem- 
bered, are almost as well trained for war service 
on deck as the sailors, so that with their ability to 
stoke are perhaps preferable to decks hands pure 
and simple. 

We refrain from entering at length upon the 
question of remuneration, because we are consider- 
ing the efficiency of the service, not the claims of 
any one section ; but when writing of bases of 
determining comparisons, mention may be made of 
the recent change in the charge pay of engineers, 
which is supposed to be proportionate to responsi- 
bility. Formerly there was a simple plan, that 6s. 
per day should be given in all cases where the 
power of the propelling engines was over 9000 
indicated horse-power, with 1s. 6d. extra for 
hydraulic gear and 1s. 6d. for submerged tor- 
pedoes. Thus a battleship usually ranked at 9s. 
per day, as she had hydraulic gun mounting. But 
when the Powerful and Terrible were commissioned, 
with 25,000 indicated horse-power, but no hydraulic 
gear, it was decided to give 9s. per day, instead of 
7s. 6d. The old Polyphemus, of 2400 tons and 
5500 indicated horse-power, had the same ten 
years ago, owing to the then complicated design. 
She had a chief engineer with five or six assistants, 
but now with only two engineer officers the chief 
is paid but 6s. Thus instead of levelling up, the 
Admiralty rearranged the amounts, so that the 
Talbots, which formerly would have had 7s. 6d., 
only get 6s., although they have forty-five engines, 
and the Pelorus class, of 7000 indicated horse- 
power, with an equally large number of engines, 
only brings to the chief engineer 5s. per day of 
charge pay. The new Argonaut class, with 18,000 
indicated horse-power, only gets 7s. 6d. against the 
9s. of the Polyphemus of 5500 indicated horse- 
power ten years ago. This may be a basis which 
is satisfactory, although an engineer who entered 
the service with certain prospects would seem 
to have a grievance ; but we are hopeful that ere 
long the position of the engineer, and the many 
problems connected with his position, will have 
liberal consideration from the present Board of 
Admiralty, which has developed such a wisely pro- 
gressive policy. 








ELECTRIC LOCOMOTIVE DESIGN. 

THERE are some very nice problems to be worked 
out in designing a locomotive for a deep-tunnel 
railway. The question of how to run a train 
economically through a small tube at a relatively 
high rate of speed, with a stop at every half-mile, 
is not one which can be answered off-hand. The 
last year or two has seen grave doubts thrown on 
our formulas for the tractive resistance of trains in 
the open, although the conditions they have to 
fulfil are comparatively simple. When a train is 
in a cast-iron tunnel, with inwardly projecting 
flanges, and occupies fully 50 per cent. of 
the cross-section, it becomes far more difficult 
to predict the law which will govern the re- 
sistance, and, indeed, the matter becomes one of 
guesswork. Fortunately what was, until last 
autumn, the only railway of this kind in the country, 
has an engineer who does not consider that his 
duties are confined to keeping his trains running, 
but who spends much time and trouble in determin- 
ing the exact conditions which he has to meet, and 
in settling the best design of locomotive to fulfil 
them. Mr. P. V. McMahon has made thousands 
of observations during the years he has been with 
the City and South London Railway, and he 
has lately freely put these at the command of 
the profession by embodying them in a most 
valuable and exhaustive paper which he has 
read before the Institution of Electrical Engineers. 
Among other matters he has investigated the resist- 
ance of his trains at various speeds. It will be re- 
membered that the tunnel is 10 ft. in diameter in- 
side for a part of its length, and 10 ft. 6 in. for the 
remainder, with inwardly projecting flanges 3} in. 
deep between the section. The overall dimensions 
of the locomotives and carriages are 8 ft. 5$ in. in 
height from rail level, with a width of 6 ft. 10in., 
the cross-section being roughly 50 per cent. of that 


of the tunnel, and the weight of an empty train 
21 tons 2cwt. In such a train the starting resist- 
ance per ton on the level is 40 lb. per ton, but this 
falls very rapidly as the oil is carried round the axle 
journals, and at two miles per hour it is reduced 
to one-half, or 201b. At four miles per hour it is 
13 lb. ; at 6 miles, 10 lb. ; at 8 miles, 9 lb. ; at 
which point it remains up to 10 milesan hour. The 
resistance then begins to rise on account of the 
friction and resistance of the air; it is 10 1b. at 
13 miles an hour, 11 lb. at 14 miles, 12 lb. at 
16 miles, 134 lb. at 18 miles, 154 lb. at 20 miles, 
17 lb. at 22 miles, 193 1b. at 24 miles, and 22 lb. 
at 26 miles. Evidently the air resistance is of 
little importance up to 12 miles an hour, but after 
that it increases rapidly. If we use D. K. Clark’s 
rule for resistance of engine, tender, and train 


=8+~ 
R=8+ i7i 
when v = speed in miles per hour, we get for 20 


miles an hour 
R = 8 + 2.33 = 10.33 lb. per ton, 
a very different figure. 

In deep-tunnel railways speeds can never be high 
on account of the frequent stoppages. Such lines are 
necessarily urban, for they can only be made to pay 
a dividend on their cost of more than half-a-million 
sterling per mile by carrying a very heavy traftic, 
and this necessitates stations at frequent intervals. 
In the Central London Railway the stations (see 
ENGINEERING, vol. lxv., page 259), are arranged at 
about half-a-mile apart, the maximum speed be- 
tween them being designed to be 244 miles an hour. 
It is possible that the air resistance per ton will be 
less than that found by Mr. McMahon, as the dia- 
meter of the tunnel is greater by a foot, and the 
trains will be longer. The diagrams we published 
of the expected train speeds and resistances made a 
much smaller allowance for air resistance than he 
has found on his line. 

Mr. McMahon has not much opportunity for 
measuring the extra resistance caused by curves, 
since the line is fairly straight, and the curves are 
little longer than the trains. The first curve 
for which he gives particulars, has a radius 
of 390 ft., and the average of three sets of obser- 
vations gave 27.9 lb. tractive resistance per ton at 
16.5 miles per hour, the corresponding resistance 
on a straight and level road being 12.75 lb., leaving 
15.15 Ib. per ton due to the curvealone. The next 
curve has 540 ft. radius, and the average of six 
sets of observations gave 22.6 lb. per ton at 13.5 
miles per hour, that on a straight level road being 
11.3 lb. due to the curve. There is a guard rail on 
each of these curves, and this rail, although very 
smooth, no doubt adds to the resistance. 

Mr. McMahon set himself to find what was the 
most economical method of working a train through 
a half-mile section in 130 seconds. This turns upon 
the rate of acceleration. The train may either be 
got into motion very quickly, and then run through 
the section at a moderate speed, or it may be 
started more slowly and gradually accelerated to 
a high speed, which is continued only for a few 
seconds. The period of deceleration is assumed 
the same in both cases, as that is fixed by the most 
energetic application of the brakes which will not 
interfere with the comfort of the passengers. 
With an acceleration of 1.46 ft. per second per 
second, there is a steady run at the rate of 16.25 
miles per hour for 90 seconds. But if the accelera- 
tion be reduced to .417 ft. per second per second, 
the speed has to be carried to 25.5 miles per hour, 
and this is only continued for 15 seconds before 
the brakes are applied, if the journey is to be com- 
pleted within the prescribed time. The higher the 
speed when the brakes are applied, the greater is 
the loss of energy, of course; on the other hand, 
it requires a very large output of energy by the 
locomotive to get a train into motion so quickly, 
and if the various trains are all starting at the same 
instant, the design and working of the central 
station will be materially modified. 

Under the first condition Mr. McMahon found 
that to give the train and locomotive an accelera- 
tion of 1.46 ft. per second per second there was re- 
quired a force of 4975 1b., and that this must be 
kept up for 16.3 seconds, until a speed of 16.25 
miles an hour was attained. To this had to be 
added the tractive resistance at every interval. 
The total tractive force exerted by the motors 
at the moment of starting was 7125 lb., dropping 
to 6250 Ib. at two miles an hour, to 5750 Ib. 





at four miles, to 5650 Ib. at six miles, and 


to 5625 Ib. at eight miles per hour. The trac. 
tive force then commences to rise again. At 
10 miles an hour it is 5650 lb., at 12 miles 
5700 Ib., at 14 miles 5725 lb., and at 16 miles an 
hour it is 57501b. When 16.25 miles per hour ig 
reached the acceleration ceases, and the pull drops 
to 795 lb. Corresponding figures have been worked 
out for accelerations of .974 ft., .730 ft., .584 ft, 
.487 ft., and .417 ft. Returning to the first accele. 
ration of 1.46 ft. per second per second we see that 
4975 lb., acting for 16.3 seconds, that is 81,100 
pound-seconds, were required for acceleration, and 
if this number is multiplied by the feet passed 
through in the specified time the result is foot- 
pound-seconds. It is, however, more convenient 
to speak of pound-seconds, or the area enclosed 
by the traction force curve. When the tractive 
resistance is added to the above the pound-seconds 
for the starting period are 95,220, and the running 
period requires 77,400 pound-seconds, making a 
total of 172,620 pound-seconds for the run. 

The following Table gives the result of the six 
sets of calculations for the various rates of accelera- 
tion : 
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20 | 1.46 81,100 | 95,220 14,120/77,400 172,620 standard 
30 | .974!| 84,600 | 106,350 |21,7£0'70,600 176,950 4.32 2.51 
40 | .730| 89,400 | 119,540 '30,140 63,150| 182,690 10.24 5.84 
50 | .684| 95,609 | 136,140 49,510 55,200 191,340 17.87 10.86 
60 -487 | 103,6U0 | 158,870 54,210 /42,650| £01,460 29.0 16,7 
70 | 220,370 56.4 27.65 


417 | 126,800 | 204,300 '77,500 |16,(70 
Here we see that for a given train, and a given 
time in which to make the run, there is an economy 
in using a high rate of acceleration. But between 
an acceleration of 1.46 ft. per second per second, 
and one of .730 ft., the difference is only 5.84 per 
cent., a gain that may possibly be bought too 
dearly. Asa matter of practice, too, it may well be 
worth while to reduce the acceleration at the 
moment of starting, when the friction is very 
great, and raise it later, so that the total tractive 
effort may be at an average of 5839 lb. over the 
starting period. 

The motors of several locomotives were re- 

modelled to enable them to meet the conditions 
found by calculation, as far as possible. After 
several encouraging experiments, a motor was de- 
signed to give 2900-lb. pull at the tread of the 
wheel with 150 amperes, and 761 Ib. at 50 amperes. 
The length of the armature was doubled, the same 
diameter being kept. With 150 amperes at 430 volts, 
a speed of 8.6 miles an hour could be maintained, 
the tractive force being 2900 lb. for each of the two 
motors on the locomotive. When a speed of 10 
miles was reached the tractive force was 1650 lb. 
for 90 amperes. The time taken for the run was 
128.5 seconds, and the energy consumed 1330 
watt-hours. This represented a gain of watt- 
hours in the proportion of 3 to 2 as compared with 
the original motor, and a saving of 1} seconds in 
time. 
The original locomotives were fitted with rheo- 
stats for regulating the current, but the later ones had 
the series-parallel system of control, with arrange- 
ments for shunting the fields as the back electro- 
motive force rose and reduced the current. For 
instance, in one locomotive the starting current was 
limited to 150 amperes, and when the current had 
fallen to 114 amperes at 4 miles per hour, the field 
was shunted 50 per cent. The current then rose 
to 142 amperes, falling again to 114 at 5 miles per 
hour ; here the field was again shunted 66 per cent., 
and the current rose to 138 amperes. The motors 
were now put in parallel, and the total amperes 
limited to 300; when a speed of 11 miles an 
hour was attained the current had fallen to 228 
amperes. Here the 50 per cent. shunt was used, 
allowing the amperes to reach 300, but these fell 
again to 236 at 13 miles an hour. At this point 
the 66 per cent. shunt was used, and the current 
rose to 262 amperes, falling to 223 when a speed of 
16 miles was attained. The shunts were now 
disused, the current dropped to 97 amperes, and 
gradually fell to 76 amperes at 18 miles an hour. 
The run was completed in 128.5 seconds for an ex- 
penditure of 1477 watt-hours. 

We have not the space to follow the author 





through the large number of results of experiments 
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which he gives, but his final conclusion is that cal- 
culation and tests show that a high rate of accelera- 
tion and a fair amount of coasting is a more econo- 
mical method of running a short section than very 
rapid acceleration, necessitating the use of large 
currents for a few seconds and coasting for a large 
percentage of the time. The reduction in kilowatts 
per ton-mile gained by very rapid acceleration is 
deceptive, and must be considered in connection 
with increased cost of plant and the cost per 
kilowatt-hour. 








MUNICIPAL ETHICS. 

Ir is seldom that we have to record such a re- 
markable departure from municipal ethics as has 
recently been displayed by the Plymouth Corpora- 
tion, and it is aggravated, too, by the fact that 
several members of the council have attempted to 
justify it. It is usually held that a decision come 
to by a committee and approved by the whole 
council in the ordinary course, is binding upon 
the corporation; but the Plymouth Corpora- 
tion have ruled otherwise, one member, an 
alderman, repudiating the idea that they were 
bound by an undertaking of a committee, and an- 
other remarked that, as far as he had understood 
moral obligations, they were limited to the people 
who made them, and could not be held to concern 
those who had no opportunity of discussing their 
terms. This doctrine in corporate affairs is as 
ridiculous as it is dangerous. A municipal 
body is periodically changing its units, but 
its obligations as a corporation are continuous 
and its burden constant. The facts of the case 
can be stated briefly. In July, 1891, Mr. Edward 
Sandeman, a member of the Institution of Civil 
Engineers and of the Institution of Mechanical 
Engineers, was chosen water engineer for Ply- 
mouth at a salary of 2501. The duties were 
only those associated with the ordinary water 
supply. Plymouth was in a peculiar position at 
the time; its supply was not only inadequate, but 
was cut off entirely for long periods in the winter, 
owing to the flow down the leat being stopped by 
frost. Great hardship and abnormal expense were 
involved by this shortage. Mr. Sandeman, when 
he took up the duties associated with water distri- 
bution, recognised the need of the town, and with 
zeal set to work to remedy the evil at the fountain 
head, Although it was not part of his duty, he 
prepared a scheme for a pipe-line from the 
source of supply on Dartmoor to the reservoirs 
within the town, and since then Plymouth has had 
no water famine. At the same time he completed 
a scheme for a supply reservoir on Dartmoor— 
hitherto there had been none—and he succeeded in 
the difticult task of reconciling conflicting views as 
toits location. Mr. James Mansergh was called in 
to report and approved of the whole scheme. An 
Act of Parliament was obtained in 1893, and an 
arrangement made that Mr. Mansergh and Mr. 
Sandeman should be joint engineers. The former, 
recognising that his duties would be greatly 
lightened by the co-operation of the latter, agreed 
to accept 1 per cent. on the cost of the works, 
whereas under ordinary conditions the charge would 
have been at least 2} per cent. The works were 
carried out by the corporation workmen with Mr. 
Sandeman in direct charge, and their successful 
completion was signalised by a public function last 
November, when we illustrated and described the 
new Burrator reservoir. 

And now comes the reckoning. The works were 
estimated to cost 150,000/., and the actual total 
Sums up to 183,843/., but since the estimate was 
made, land has been bought and other excess ex- 
penditure involved, apart from the works, to the 
amount to 25,6361., so that the cost has exceeded 
the estimate by only 8206/., and this notwithstand- 
ing the heavy work which could not be anticipated, 
Owing to the rock under Sheepstor dam being 
fissured. Indeed, but for this fortuitous cause, the 
work might have been completed 10,0001. within 
the estimate. Following upon the completion of 
the Pipe line, which cost 24,000/., the water com- 
mittee, in December, 1895, granted an honorarium 
of 300 guineas, which was only consistent with 
their frequent promises to Mr. Sandeman to treat 

Services in connection with the new supply as 
Separate and distinct from the ordinary duties 
ee with distribution. The following reso- 
ution was then passed : 


That the sum of 300 gui i i 
su guineas be paid to the water engi- 
Beer (Mr. Edward Sandeman) in consideration of the 








services rendered by him in preparing the Parliamentary 
plans and sections, and also in carrying out the works in 
connection with conduits Nos. 1 and 2 authorised by the 
Plymouth Corporation Water Act, 1893, and that the con- 
sideration of the question of the payment of any further 
remuneration for carrying out works at the Burrator 
reservoir be deferred; and, further, that the committee 
hold itself free until the completion of the works, either 
to withhold remuneration in respect of services to 
rendered in connection therewith, or to grant the same, 
as circumstances may warrant. 


This resolution which, at all events, presupposes, 
although it does not legally recognise, a right to 
remuneration for services in connection with the 
reservoir, was, we presume, ratified by the cor- 
poration in the usual course when passed by the 
committee in 1895, otherwise the 300 guineas could 
not have been paid ; and now that the work has 
been completed, the question of the payment for 
Burrator reservoir comes up for consideration. It 
seems that in the interval municipal political feel- 
ing has been stirred up in Plymouth owing to an 
increase in the public rates, resulting in an ardent 
plea for economy ; and although this has nothing 
whatever to do with Mr. Sandeman, it is brought 
against his reasonable claim for remuneration. 
The Water Committee agreed, although only by a 
narrow majority, that 700 guineas should be paid 
the water engineer for his special services in con- 
nection with Burrator reservoir; but when this 
decision came up for ratification at the meeting of 
the corporation recently it was rejected by a 
majority of 40 to 11, although at the same time the 
chorus of approbation of Mr. Sandeman’s service 
was loud and harmonious. 

There was an attempt to make out that the work 
of building reservoirs costing 180,000. came within 
the ordinary duties of a town’s supply engineer en- 
gaged at 250/. ayear. This is too absurd to be dis- 
cussed. Then it was pleaded that Mr. Sandeman’s 
salary had been increased to 400/. ; but this, as was 
explained by Mr. Bond, who was for many years 
Convener of the Water Committee and for several 
years Mayor, was entirely in consequence of in- 
creased responsibility in regard to the water dis- 
tribution—the town’s water revenue having in- 
creased from 13,6001. to 21,500/.—and it was ex- 
pressly stipulated that it had nothing whatever to 
do with the new works. The real reason is the de- 
termination of the new members to pose before the 
public as, economists, and the whole attitude cer- 
tainly recalls the advice said to have been given to 
a son of Abraham, ‘‘ Be honest my son, but by all 
means make money.” The ‘‘means” here adopted 
is that the stipulation in the resolution already 
quoted in reference to ‘‘ circumstances” applies 
to the financial condition of the town. It is 
clearly a grossly unfair interpretation of a resolu- 
tion which in its wording leaves much to be desired. 
Several councillors who were members of the com- 
mittee at the time the resolution was passed, stated 
at the recent meeting of the corporation that the 
‘* circumstances ” referred to were associated only 
with the satisfactory carrying out of the reservoir 
works. That is as one would expect. Mr. Bond 
was particularly explicit on this point. Indeed, itis 
conceded that such an obligation may have been 
made; but it is always easy to find a way when 
there is a will to repudiate obligation, and the 
wording of the resolution seems to provide it. 

The plea put forward in favour of economy does 
not hold, for the 700 guineas would be charged to 
capital account, and its repayment would be spread, 
along with the cost of the work, over a long period 
of years. It is, too, a small sum when placed 
alongside the saving effected. The total works 
cost was 135,000/., the usual 24 per cent. for engi- 
neering supervision would have meant 33751. Over 
and above this it is probable that by Mr. Sande- 
man taking the duties of contractor, there was an 
additional considerable saving, but even without 
reckoning this the payment to Mr. Mansergh 
of 1 per cent., and the fee to Mr. Sandeman for 
pipe-line, &c., and reservoir would still have been 
less by 10001. than the 24 per cent. usually 
charged. There is, therefore, no ground for the 
charge of extravagance ; when contrasted with the 
solicitous treatment of the workmen, whose wages 
were increased from 73d. to 9d. per hour, meaning 
17001. per annum, with new houses for their ac- 
commodation, costing 15001., this cry loses its 
cogency. Indeed, one begins to wonder whether it 
is not another instance of ‘‘ triumphant democracy.” 

Mr. Sandeman, —o to one of the members 
of the corporation (Mr. Harvey), wanted, in the 
first instance, to have a regular agreement as to 





his remuneration as joint engineer of the new 
works. He was over-ruled—an easy matter with 
an official when the committee wanted to have a 
free hand until the work was finished. ‘‘ Mr, 
Sandeman was asked to put himself in the con- 
fidence of the water committee.” He did it. If 
the same result had befallen a trade unionist, we 
should have had some ugly words from the labour 
members of the Plymouth Corporation, and we 
hope that those members whose undertaking has 
been thus disregarded, will see to it that Plymouth 
does not remain under the stigma cast on her by 
the Corporation. 








CHLORATE OF POTASH. 

As it may reasonably be expected that the cause 
which led to the disastrous explosion at St. Helen’s 
will be brought to light at the adjourned inquest, it 
would serve no useful purpose to discuss the various 
theories which have been advanced, even did we 
not feel much reluctance in attempting an expres- 
sion of opinion without being in possession of the 
full facts of the case. There are one or two points, 
however, which have been touched on in the daily 
Press in leaders devoted to the explosion, and which 
seem to invite a little criticism. We are told em- 
phatically that the salt is not regarded as an explo- 
sive, but this is hardly borne out by the facts asso- 
ciated with its manufacture. Of course, it is not 
to be classed in the same category with gunpowder 
or the various nitroglycerine compounds, but the 
extreme care which is taken by those responsible at 
the works to see that the rules and regulations are 
strictly carried out by the workpeople, surely indi- 
cates that the possibilities of calamity are ever 
present. 

Again, if it is not to be regarded in the light 
of an explosive, how is it that steamers will 
not carry it on any condition, and that it is all 
shipped in sailing vessels? Chlorate of potash is 
manufactured at the present time on the large scale 
by the Weldon process, which consists in passing 
chlorine gas into milk of lime, whereby chlorate of 
lime is formed, and this is then decomposed by 
chloride of potassium with the production of 
chlorate of potassium and chloride of calcium. 

In this process there is no danger of the produc- 
tion of any explosive gas like chlorine tetroxide, 
which results when oil of vitriol is added to chlorate 
of potash, and it is practically only in the grind- 
ing of the crystallised salt that any apprehen- 
sion of danger need occur. The grinding is done 
under stones similar to those used in the flour 
mills, and the work is carried on in an isolated 
building ; moreover, not more than 4 cwt. of the 
salt is allowed in the building at one time, a 
mill charge consisting of 2 cwt. Fires not infre- 
quently occur, especially if any organic matter such 
as straw gets into the mill, but as the quantity 
operated on is not large, and the building is isolated, 
no very material damage has so far resulted. The 
workmen engaged in the grinding shed are sup- 
plied with a change of clothing, as the fine 
dust which settles in the clothes is naturally a 
source of danger. Indeed, there is acase on record 
where a man omitted to so change his clothes, and 
in coming near a fire he went off like a squib and 
was killed. 

At the time when the chlorate was made in 
smaller quantities and in different works, the 
danger to the public and to property was not so 
great as is now the case, when the manufacture 
is carried on at one large works, and where conse- 
quently there is a large bulk of the material 
stored. In view of this alteration in condition, 
it certainly suggests itself as desirable in the 
interests of public safety that the manufac- 
ture should be carried on at a distance from 
dwellings and railways, to say nothing of gas 
works. Though this is desirable we do not wish 
to emphasise that there is really any necessity 
for such precautionary measures when the works 
are under proper supervision, seeing that in a large 
works where the manufacture was carried on for 
20 years before the formation of the United Alkali 
Company, no explosion of the sort ever occurred. 

As we have said, it is not our purpose to advance 
any theories as to the cause of the St. Helen’s ex- 
plosion, though we have now more ground to go 
upon than had the leader writers of the London 
and provincial dailies, and who had at short notice 
to bring their pens to work upon a somewhat un- 
usual topic. No doubt a great quantity of vitrol 
escaped into the drains, but it is anything but the 
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truth to say that the wrecked vitrol chambers, of 
which the cubic capacities were duly given, were 
full of vitriol, as a depth of 6 in. on the floor is but 
rarely exceeded. However, we need not be too severe 
in slips of the kind in ephemeral literature, as no 
permanent harm can accrue. 

Apart from the more abstruse matters on which 
the leader writers in the daily press have descanted, 
references have been made to Disraeli’s statement 
that the prosperity of a country could be gauged 
by the extent of its chemical trade. Perhaps this 
was not meant to be taken too literally, though of 
course, as far as the amount of chemicals manufac- 
tured is concerned, it holds good, the chemicals 
used in the country increasing 10 per cent. yearly. 
The general conditions of the manufacture have, 
however, very much altered since the seventies, 
when it was correct to say that chemicals meant 
money. We do not wish to go into the cause of 
this here, and, indeed, only refer to the matter at 
all, because people are apt to imagine that what 
obtains at the present time in the case of a promi- 
nent Cheshire firm, and was general all round in 
the seventies, holds at the present day. There 
could be no better instance to illustrate what 
we mean than this particular salt, chlorate of 
potash. At the time of the Franco-Prussian War 
it was sold at 2s. 6d. per pound, and the price has 
dropped, though not all at once, to 3$d., at which 
it now stands in the current market quotation. It 
may be said that somebody got a good profit out of 
it twenty years ago, and of course this is true, 
even though the cost of manufacture was con- 
siderably higher than it is to-day. 

This condition of things with regard to chlorate 
holds good also with regard to many other chemicals, 
especially heavy chemicals, from which it will be 
seen that the much-abused chemical manufacturer 
who destroys the vegetation of his neighbourhood, 
and who, if we are to believe some sensational lite- 
rature, saps the vitality of his workpeople, is not at 
the present following in the footsteps of a past 
generation as regards money-making. This matter 
has a further bearing upon the case under discus- 
sion, for where the profits are small, there is not 
the wherewithal to pay for really good supervision, 


and there is observable a disposition to look more |~ 


at the matter of salary than accomplishment, to 
a greater extent than was the case in the good 
old days. 

The works at St. Helen’s, we understand, were 
fully insured, but a matter which is giving rise to 
some discussion is, how far the United Alkali Com- 
pany is to be held liable for the damage done to 
private property. Not so many years ago the break- 
down of some vitriol chambers in the same town led 


to destruction of neighbouring works, and a pretty | P 


sum had to be paid as compensation, but whether 
this is to be taken as a precedent in the case of 
houses and shops situated at some distance from 
the seat of the explosion is a matter which remains 
as yet open to conjecture. Whatever the facts 
adduced at the adjourned inquest may tend to 
prove, there appear to be grounds for assuming 
that the explosion was due to an accident which 
might have been prevented, and there seems no 
reason why the immunity from disaster enjoyed 
during the past thirty years, should be again broken 
provided energetic supervision is maintained, 








THE IMPORT TRADE OF JAPAN. 


MERCHANTS and manufacturers in this country, 
for the most part, obtain their information with 
regard to foreign trade from the reports published 
by the Foreign Office, but it would be well if they 
occasionally endeavoured to make themselves 
acquainted with those published by the Chambers 
of Commerce in the various countries, and they 
would not infrequently find that things were often 
looked at from a differeat point of view, the study 
of which would help them to understand existing 
conditions better than if they confined themselves 
to the official publications. The reports of the Yoko- 
hama Foreign Office generally contain a consider- 
able amount of useful information, and we have no 
doubt a few of its most important points for the 
past year will interest our readers. We will, how- 


ever, confine ourselves to the imports, these being 
the side of the trade in which people in this country 
are chiefly concerned, for notwithstanding all that 
has been said about Japanese exports they have, as 
yet, scarcely touched British trade on any point. 
The general import trade of the country has 





developed at a very rapid rate, as is shown by the 
following figures for the past seven years : 


Year. Yen. 
1892 71,324,776 
1893 88,257,172 
1894 117,481,955 
1895 129, 260,578 
1896 171,674,474 
1897 219,300,772 
1898 277,270,728 


that is to say, during the past seven years the 
foreign import trade of Japan has been nearly 
quadrupled. 

One of the most remarkable features in the 
import trade since the China-Japan War, has been 
the steady growth of food stuffs, thus showing that 
Japan is gradually being transformed from an 
agricultural to a manufacturing country, although 
the deficient rice crop of 1897 accounts for a con- 
siderable proportion of the increase. In 1892 the 
value of the food stuffs imported was 14,645,800 
yen, whereas in 1898 it amounted to 86,864,062 
yen. 

The spirit of enterprise brought about by the 
result of the war with China reached its climax in 
1896, and many undertakings commenced in that 
and previous years have been in progress during 
1897-8. This accounts for the comparatively large 
imports of machinery and railway material in 1898, 
and even the larger ones in 1897 ; but the reduc- 
tion during the past year is significant, and the 
falling off of private undertakings is even more 
marked than the figures would show, because 
Government purchases have not suffered any re- 
striction. 

Imports of Machinery and Railway Material. 























| | | 
= | 1998. | 1897. 1396. 1892. 
| yen | _ yen yen yen 
Railway material ..| 625,671| 2,001,118) 1,280 479 611,865 
Rails .. - -.| 2,631,721) 3,325,004) 2,595,458 67,437 
Locomotive and roll-| 
ing stock | 6,484,568) 5,307,565) 1,983,928 296,258 
Machinery .. | 8,520,669) 12,291,037) 6,206,272 999,451 
Steam engines and | 
boilers Pe - 697,173; 1,232,062) 822,694 180,547 
| 17,909,802 24,166,786) 12,888,831) 2,055,558 





This decline in the way of industrial enterprise 
is to some extent reflected in the smaller ratio of 
increase in imports of materials for manufacture. 
The cotton-spinning industry no longer advances 
by leaps and bounds, and if there had not been a 
very good demand from China for Japanese yarns, 
the figures would show this more clearly. The 
largely increased imports of dye-stuffs is an interest- 
ing feature in last year’s trade, and the continued 
rogress of the match trade is shown by the 
imports of phosphorus, wax, and potash. 
Imports of Materials for Manufacture. 




















oo 1898. 1897. 1896. | 1891. 

yen yen yen | yen 
Cotton .. .. {45,744,371 |43,620,213 32,573,351 |12,324,654 
Wool .. ws ..| 1,642,819 | 1,057,482 998,305! 302,501 

Flax, hemp, jute, and | 

China grass .. ; 590,517 | 654,791 708,161 | 213,216 
Indigo... .| 2,270,814 | 1,538,021 1,067,357 | 386,193 
Aniline dyes .. 1,218,842 931,197 1,139,929 | 418,4¢1 
Logwood extract 238,034 279,934 349,440 | 184,299 
Phosphorus . 298,252 280,636 172,897 | 86,085 
Paraffin wax .. ..| 270,348 | 327,916, 192,582 225,973 
Chlorate of potash 632,059 497,650 429,042 | 309,916 
Leather .. as .-| 1,767,090 | 1,885,085 | 1,718,450 | 782,692 
Cotton yarns .. .| 8,547,588 | 9,625,258 11,372,001 | 7,131,979 
Woollen yarns.. ..|_ 785,192 | 1,337,424! 1,114,872] 427,992 
Principal metals ../18,156,758 j11,278,547 9,983,890 | 3,252,027 
77,162,684 72,800,154 61,840,227 26,046,018 





The import of cotton yarns show a diminution, a 
fact which is accounted for by the development of 
the Japanese spinning mills. 

Although the import of textile goods amounted 
last year to over 20 million yens, in 1896 it was 
nearly 29 million yens, again showing the tendency 
of Japan to supply her own needs in the way of 
textiles, a tendency which will be fostered by the 
new tariff. The serious decline in this branch is 
reasonable evidence of the difficulties experienced 
by traders during the past two seasons. 

One of the principal features of the following 
Table is the steady growth of the merchant marine 
of Japan by the purchase of high-class vessels ; but 
these additions are the result of contracts given 
in times of prosperity, and it is not likely that the 
immediate future will see any further purchases of 
similar extent. The der Msmesten imports of 
alcohol, wines, tobacco, and watches may be attri- 
buted to the prosperity of the masses. 





Import of Sundries. 

















| 
— | 1898. | 1897. | 1896. 1892, 
| yen | yen | yen yen 
Alcohol.. = --| 2,699,982 | 969,360 481,464) 392,540 
Cigarettes and tobacco| 6,628,205 1,579,797 | 843,340| 378,832 
Wines and liquors 1,898,331 | 843,966} 790,112] 402/303 
Watches .| 2,960,211 | 1,901,813 | 1,897,480} 485/593 
Steam vessels .. 7,488,193 | 8,232,648 | 1,724,496 | 431/375 
Paper (printing) 2,283,214 | 1957 | 723,437| 452,836 
Glass (window) 669,806 | 488,090} 570,442 160,563 
Kerosene .| 7,552,879 | 7,667,350 | 6,331,036 | 3,328,398 
Timber .. . -.| 828,380 500,181 269,5: 56,134 
Cement .. oe ..| 278,821; 827,208 47, 
Paints .. ..  ..; 368,003! 369,435| 272,146/ 97,184 
Oilcake.. ..  ..| 4,614,967 | 3,315,587 | 3,220,600| 824°651 
Hides... om --| 587,948 | 346,394 539,675 390,152 
Dynamite os --| 507,591 | 325,265) 154,274 35,284 
38,361,531 28,224,051 |17,865,065| 7,426,845 














From this general review, the report concludes, 
that it is evident that the increased trade of 1897-8 
was largely due to the wave of progress and expan- 
sion which passed over the country in 1895-6, and 
that the impulse thus given to imports has con- 
tinued during 1897-8, although actual progress 
during these latter years had largely ceased. The 
capitalists were the first to experience the result 
of the depression. The lower classes continue pro- 
sperous as a result of work still on hand, and pro- 
bably also on account of the continued heavy expen- 
diture by Government, which now averages about 
240,000,000 yen per annum, against 80,000,000 yen 
in 1894. But even the working classes are begin- 
ning to realise that times are altered, and it seems 
not improbable that 1899 will show a diminished 
foreign trade in imports. 

The ‘‘ liquidating ” process of the past two years 
has not, however, been without its advantages. 
It is probable that if the period of financial de- 
velopment had continued, the labour question 
would have become a very serious one for em- 
ployers. As it is, there has been a pause in the 
upward tendency of wages, and, on the other 
hand, an increase both in the cost and the standard 
of living, and as a consequence, the labourer is 


7| coming more within control than was the case when 


a day’s earnings were so largely in excess of actual 
needs. Further, the people have been able to take 
stock of their achievements, and it seems likely 
that the lessons gained will sooner or later result 
in further progress of a less spasmodic nature and 
based upon sounder principles. 








NOTES. 
THE Proposep BrrMiIncHAM UNIVERSITY. 


THE comparative ease with which the quarter of a 
million sterling needed to endow the proposed Uni- 
versity at Birmingham has been raised, is in striking 
contrast with the difficulty the older English univer- 
sities experience in raising the funds needed for the 
proper equipment and endowment of their ‘‘ modern 
sides,” if we may borrow a term from the public 
schools. This is no doubt partly due to the anta- 
gonism which exists between the older learning, 
which was mainly a matter of books, and the 
modern spirit, which is occupied in the main, on 
the one hand, with the facts of Nature, and on the 
other with sociology and the pseudo- sciences con- 
nected therewith. The hostility of the older school 
to the new was made manifest a few years back in 
the refusal of the Senate at Cambridge to remove 
Greek from the list of subjects compulsory on candi- 
dates for a degree in the University, with the 
natural consequence that more enlightened people 
with money to spend in promoting the spread of 
education, take it elsewhere, finding in these newer 
universities a field more free from academical 
obstructives. Unfortunately, one result of the blind 
conservatism actuating the latter, is that the 
innocent are punished with the guilty, for in 
spite of the inadequate facilities provided, quite 
one-half of the scientific reputation of the country 
is due to the work of Cambridge men, whilst self- 
educated investigators are responsible for a large 
proportion of the remainder. The principal donor 
to the endowment fund for Birmingham is Mr. 
Andrew Carnegie, who has given 50,000I. He is, 
however, run close by an anonymous contributor, 
who has already subscribed 37,500/., and has pro- 
mised to add another 12,5001. if the fund is raised 
to 300,000/. within a month. About 33,000/. more 
are still needed to fulfil this condition, and it 1s 
intended to ap for this rather to the public at 
large than to the wealthy manufacturers who have 
already subscribed so generously. Many of the 
limited liability companies in the Birmingham 
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district have agreed, subject to the consent of 
their shareholders, to subscribe, and even should 
this consent be withheld, individual directors have 
in many cases promised to personally make good the 
subscriptions proposed. Birmingham has long been 
famous for the pride its inhabitants take in and the 
affection they feel for their city, and the present 
matter affords an additional example of this. Other 
provincial towns are almost equally well served by 
their citizens: Liverpool, for instance, possesses the 
Walker Laboratory ; Manchester, Owen’s College ; 
whilst Glasgow University also owes much to the 
generosity of its merchant princes. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 


A geodetic observatory is a necessary part of the 
equipment of an institution giving instruction in 
geodetic methods of surveying. The plans for the 
erection of such an observatory near Boston have 
been under discussion ever since the adoption of 
what is known as the geodetic option of the course 
in civil engineering, but it was not until May of 
1898 that the observatory became an established 
fact. This observatory is intended primarily to be 
used in giving instruction in the most refined 
methods of determining latitude and longitude, and 
secondarily to be used in magnetic and gravity 
observations. A hill in the south-eastern part of 
Middlesex Fells was chosen for the site. Here was 
found a firm foundation for the most delicate 
instruments, free from the vibrations caused by rail- 
road and highway traffic and not too far from Boston. 
There is an unobstructed view of the heavens and 
the horizon, with the two United States coast 
geodetic survey triangulation stations, at Blue Hill 
in. Milton, and Prospect Hill in Waltham, in plain 
sight. The Park Commissioners kindly granted 
permission to the Institute for the erection of the 
building, with the provision that it should be built 
of field rock and with pleasing proportions. The 
exterior was designed by Professor Homer. The 
building is of stone ; it is 15 ft. square and con- 
tains the following apparatus: A transit instru- 
ment of 2} in. aperture, 27 in. focus, with a deli- 
cate level and micrometer eye-piece for latitude 
observations ; a sidereal chronometer; a chrono- 
graph ; a magnetometer ; a dip circle ; an altazimuth 
ustrument ; and various other smaller appliances, 
such as a heliotrope, a self-recording barometer, 
&c. During the present year it will be further 
equipped with a one-half seconds pendulum for 
determining the force of gravity. Observations 
have been made during the past term for the 
determination of time, and on latitude by Tolcott’s 
method. Arrangements have been made for the 
determination of longitude by telegraphic con- 
nection with the Cambridge Observatory. Much 
work has been done at the observatory that 
could not before be performed at any of the Insti- 
tute buildings. This is especially true of the tests 
on delicate spirit levels and the determination of 
constants depending on such observations. This is 
due to the freedom of the observatory from vibra- 
tions, while its distance from all magnetic distur- 
bances renders it especially favourable for observa- 
tion with the magnetometer and dip circle. It has 
been attempted to give the students in geodesy such 
practice as will not only illustrate the theory, but 
enable them to make satisfactory observations of 
paramount value with all the various instruments 
mentioned, at the end of the work. The observa- 
tory will also be used by all civil engineering 
students in connection with their fourth-year astro- 
nomy. The observatory, on account of its unique 
position, will be a valuable magnetic station, and its 
observations will probably be incorporated in the 
general magnetic work of the United States 
Government. 


AMERICAN CycLe CoMPETITION. 


During the week before last a bicycle trust has been 
formed in America with a capital of 80,000,000 
dols. In view of the competition of American 
with English cycles during the past two years, in 
our own country as well as abroad, where we were 
ae to reign without a rival, and in view also of 
‘ie expressed determination of this new trust to 

make a strong effort to control the foreign 
market,” its formation is deserving of attention at 
the hands of the British trade. This cycle combi- 
"sa has been heard of for several months past 
~ & project under consideration and promising 
a accomplishment. An attempt was made, 

act, before the industrial mania became at all 


for the mutual benefit; but it did not succeed, 
because of the unwillingness of some of the leading 
manufacturers, and of the seeming impossibility of 
eliminating the small producers. These little 
obstacles have now been removed; at least, the 
first has, and we may take it that a sufficient 
number of the individually insignificant men have 
been brought up, to render nugatory the compe- 
tition of the remainder. The organiser, a Mr. 
Spalding, of New York, has, with true American 
candour, enlightened the world as to the aspira- 
tions of himself and his co-workers. The manu- 
facturers, he said, felt that an alliance would be 
not only in their interests, but also in that of the 
dealers. Some arrangement might be reached by 
which improved conditions in the trade could be 
brought about, while at the same time the high 
standard of wheels could be maintained, with the 
economies resultant from such a combination. 
‘*Under this agreement the public will have the 
benefit of the reduction in price which has been 
announced by the different companies for the 1899 
wheels, and yet have the guarantee that they are of 
the highest class. An interesting aspect of this 
business is that it will probably result in a greatly 
increased foreign trade in American wheels.” It 
will be observed that Mr. Spalding has not belied 
the philanthropic characteristics associated with 
the American trust promoter. While the trade is 
to benefit, the public is not to be forgotten, which 
is all very pretty, of course, but not exactly con- 
vincing. The ultimate outcome of the scheme will 
probably be greatly enhanced prices in the American 
market, coupled with a lowering of quotations, 
when necessary, in order to promote sales in other 
countries. It is here that we become interested ; 
the English cycle trade, as we know only too well, 
has suffered severely from depression, to which 
American competition, restricted purchases, and 
over-capitalisation have contributed. The spring 
trade ee shown some improvement upon the 
general condition of this time last year, but it re- 
mains unsatisfactory enough, all the same ; and our 
manufacturers can scarcely view with equanimity 
the prospect of additional successful rivalry on the 
part of the United States. Imports of cycles into 
the United Kingdom this year are lower than for the 
same part of 1898 ; but, on the other hand, exports 
have been very much restricted. For last year 
our imports reached 612,644/. in value, against 
527,4131. in 1897. For the first four months of 
this year, ended April, the total was 148,799/., 
against 253,1501. for the same period of 1898. Re- 
exports of foreign cycles last year were certain] 
considerable—218,888/., as compared with 93,2041. ; 
but this represents heavy American consignments, 
which had to be sent off to the Continent and else- 
where, because of the slackening off in the demand 
for machines here ; and anyway there is not much 
profit to us in this branch of trade. Our own ex- 
ports last year reached an aggregate value of 
954,0141., compared with 1,430,3201. in the previous 
year, and 1,855,604/. in 1896. For the four months 
of this year to April we have a total of 248,5541., 
which shows no recovery, but very much the 
reverse, for the value for the same period of last 
year was 391,8551., and for the same period of 1897 
600,986. American cycle exports to other countries 
besides the United Kingdom have increased very 
strikingly within the last three years. It will be 
apparent that, if the new consolidation proceeds 
on proper lines, the export side of the American 
trade can readily be fostered to our disadvan- 
tage. 








Tur ALABAMA.—Surveys are being made near Selma 
with a view to deepening the Alabama by a system of 
dams, so as to allow sea-going vessels to ascend as far 
as Selma; a depth of 30 ft. being given to the channel. 
It is estimated that the work can be done for 2,000,000/. 





Mexican Raitway.—Harbour works undertaken ps, ce 
Mexican Railway Company, Limited, at Vera Cruz, have 
made good progress —— the last half-year, and wharf 
walls in front of the town have now been completed for a 
length of 8250 ft., protecting a large area of land reclaimed 
from the sea. Breakwaters are approaching completion to 
their full — above the sea level. Very little bridging 
remains to done to complete the original dredging 
scheme, the whole area dredged being now available for 
the largest vessels. During recent severe gales at Vera 
Cruz, the breakwaters sustained heavy seas without 
material injury. Mr. A.M. Rendal, consulting engineer, 
reports that the length of line now laid with steel sleepers 
is 2674 miles. Since the close of last year the locomotive 
stock has been strengthened by the addition of two new 


THE LATE MR. ALEXANDER STEPHEN. 


Ir is with great regret that we announce the death 
of Mr. Alexander Stephen, shipbuilder, Linthouse, 
Glasgow, at the age of sixty-seven years. He 
died at his city residence, 12, Park Terrace, 
Glasgow, early on Friday morning, after an illness 
extending over seven weeks. He has left a wife 
and three sons and three daughters to mourn his loss. 
Most of his children are married—the two eldest, 
Mr. Alexander E. Stephen and Mr. Frederick J. 
Stephen, being partners in the old-established firm at 
Linthouse. 

Mr. Alexander Stephen came of a race of ship- 
builders, the family being connected with the trade 
for over a century. He was born at Arbroath in 
April, 1832, and was educated at Dundee and 
Aberdeen, while subsequently he studied at the 
University of Edinburgh, where with the prac- 
tical ne pd which marked his highly-successful 
career all through, he gave special attention to subjects 
bearing most directly on his future profession. In the 
year 1849 he commenced his apprenticeship as a ship- 
wright in Dundee, and three years later—in 1852—he 
joined his father in the firm of Alexander Stephen 
and Son, at Kelvinhaugh, Glasgow ; and he ultimately 
become the head of the concern. He was looking for- 
ward to the celebration of his working jubilee with 
pleasurable anticipation previous to his fatal illness. 

In the year 1861 he created no small amount of 
stir in shipbuilding circles by the introduction of the 
new system of building ships, that known as the ‘‘ com- 
posite ” system, which was largely employed by him- 
self and other builders, and it was so much thought of 
that it was largely adopted by the Admiralty in many 
examples of war vessels. It was extensively adopted 
during the period of poss nen, of the art of con- 
structing ships from w to iron. Very many of 
the vessels built by his firm in Glasgow had notable 
careers. For instance, there was the China tea 
clipper, the Sea King, which was converted into the 
notorious Confederate cruiser Shenandoah ; while sub- 
sequently, after her career as a war vessel was over, 
she became the yacht of the Sultan of Zanzibar. 

The premises at Kelvinhaugh ultimately became too 
small for the big and growing business of the firm, and 
in the year 1868 they uired, and removed to, the 
site of their present famous yard at Linthouse, 
Govan, the furthest down the Clyde on the south side 
in the Glasgow district. The removal from Kelvin- 
—_ was partly due to the fact that the demand 
made upon the firm for steamships became very 
great, and they wanted to build their engines as 
well as ships. At the new site they erected works 
both for building ships and for the construction of 
engines. These works are amongst the finest and 
most complete of any on the Clyde. 

Mr. Stephen, during many years, prided himselg 


Yjon the fact that all the models of his vessels wer 


made by his own hands. His heart was always in his 
work, and his close application to business, combined 
with the pleasure he took in his work, kept him away 
from what is commonly called ‘‘ public life ;” but even 
of that he did his share. For example, he was the 
first chairman of the Govan Parish School Board, for 
the administration of the Scotch Education Act in 
that parish. In 1882 and 1883 he was Lord Dean of 
Guild for the city, being the head of the Merchants’ 
House. He filled both of these posts with very great 
credit and distinction. He was also one of the 
governors of the Glasgow and West of Scotland Tech- 
nical College ; indeed, he was the first chairman of that 
body, and in that capacity he did much for the adult 
education of the artisans of the city and its surround- 
ings. His desire for the education of both young and 
grown up was manifested in many ways, one of which 
was the establishment of a bursary for boys, by the 
investment of 1000/., which yields some 40/. a year— 
a wise and beneficial provision, which has stimulated 
and quickened the clever boys all over the parish of 
Govan. 

It was from the yard of Mr. Stephen’s firm that 
the ill-fated steamer Daphne was launched in 1882, 
the capsizing of the vessel causing upwards of 100 
workmen to lose their lives. That sad event led to 
the holding of the Court of Inquiry, presided over by 
Sir E. J. Reed, K.C.B., F.R.S., and that inquiry was 
largely the means of bringing Mr. F. Elgar into 
public notice, for, in a sense, it led to the election 
of that gentleman as the first professor of naval archi- 
tecture, which was established by Mrs. John Elder. 

Mr, 7 cee was much mixed up with the explora- 
tion of Central Africa, throughout Nyassaland and 
adjoining countries. After the death of Dr. James 
Young, F.R.S., the father of the paraffin industry, 
Mr, Stephen uired the estate of Kelly, near 
Wemyss Bay, and eventually he built a very splendid 
modern mansion in the baronial style. In connection 
with a contract for mail steamers for Brazil, the 
Emperor of that country conferred on Mr. Stephen 
the order of “‘ Knight of the Rose.” In private life 
Mr. Stephen was of an exceedingly kind disposition, 





American engines. A timber pier at Vera Cruz, with 





general, to unite a number of the leading interests 


its machinery, is in good working order. 


and was a staunch friend, 
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FRENCH RAILWAY PROPERTY. 


Tue information available with respect to the 
working of the six great French systems last year is, 
upon the whole, of an encouraging character. Two of 
the six French companies—the Northern of France 
and the Paris, Lyons, and Mediterranean—have now 
ceased to avail themselves of the Government guarantee 
of interest upon new network obligation capital, and 
they have, in consequence, regained their indepen- 
dence and their right to increase their dividends upon 
their shara capital, if their profits admit of their 
doing so. The four other companies—the Eastern of 
France, the Orleans, the Western of France, and the 
Southern of France—are still obliged to invoke the 
assistance of the Treasury in the matter of interest 
upon their new network obligation capital, and their 
dividends are restricted in consequence to the amounts 
specified in convention concluded some years since 
with the State. It is right to remark, however, that 
in these four cases the amounts which. the Treasury 
has to advance are becoming less year by year. 

During last year the Paris, Lyons, and Medit- 
terranean Railway only opened one new line, viz., 
that from Cluses to the Snag 143 miles in length, but 
the works on several sections are being pushed forward 
with activity. Upon the lines already in working 
numerous supplementary works were also carried out 
in 1898. The extension of the Paris terminus was 
energetically advanced last year; four stations and 
six halting places were opened, and the strengthen- 
ing of the main line was continued, especially upon the 
important artery from Paris to Vintimiglia. Kighty- 
one and a quarter miles of line laid with steel rails were 
renewed last year, and 553 miles laid with iron rails 
were raplaced with steel rails. The signalling arrange- 
ments were also improved last year. The system now 
comprises six lines of rails in the neighbourhood of 
Paris, and it is being doubled at other parts, so as to re- 
lieve the principal sections. The number of stations 
enlarged last year was 17, and orders are in course of 
execution for 240 new compound locomotives, 656 new 
passenger carriages, 50 new vans, and 3708 new goods 
trucks. The amount expended by the Paris, Lyons, 
and Mediterranean Railway upon capital account last 
year was 1,416,783/., of which about 880,000/. was 
provided by the State and 520,000/. by the company. 
Capital was raised last year to the amount of 975,012/. 
This capital was provided by an issue of 56,545 
2k per cent. obligations, and sundry resources. The 
2h per cent. obligations of the company appear, how- 
ever, to have been in a little less favour last year, 
having only realised an increase of 17/. 93. 3d. per 20/. 
bond, as compared with an average of 18/. 0s. Sd. in 
1897. The expenditure made by the company upon 
capital account at the close of last year was 183,937,918/. 

The length of line worked by the Paris, Lyons, and 
Mediterranean Railway last year, exclusive of its 
Algerian lines, was 56163 miles, and the total revenue 
acquired was 16,975,227/. ; the working expenses of 
the year were 7,873,910/. The net profits realised for 
the twelve months were accordingly 9,101,317/. As 
compared with the results worked out in 1897, these 
figures show an increase of 700,162/. in the revenue, 
578,423/. in the working expenses, and 121,739/. in 
the net profits. In five years—those between 1893 
and 1898 inclusive—the company’s net profits in- 
creased from 7,160,000/. to 9,100,000/., showing the 
remarkable increase of 27 per cent. In the total 
revenue collected last year the receipts from quick- 
train traffic figured for 6,960,000/., and those from 
slow-train traffic for 9,680,000/., while the receipts 
of the year from miscellaneous sources were 
320,000/. The increase in the quick- train revenue 
last year, as compared with 1897, was 114,303/., 
while the slow-train receipts showed a corresponding 
increase of 547,400/. This increase occurred more 
particularly in cereals, stone, cement, metallurgical 
products, and coal and coke. The working expenses 
naturally increased last year with the additional 
mileagerun. This train mileage amounted to 49,375,000 
miles, showing an increase of 4,216,250 miles, as com- 
pared with 1897. The working expenses under all 
heads amounted last year to 7,873,910/., or 598,423/. 
more than in 1897. 

The company’s Algerian network yielded last year 
a net revenue of 151,048/., as compared with 124,099/. 
in 1897, showing an increase of 26,949/., spread over 
all departments. Retiring pensions have now been 
assured to all the company’s agents with out ex- 
ception. This has been effected by a reduction of 
6 per cent. from their salaries and wages, to which 
the company adds 10 per cent. A pension is obtained 
by an employé when he reaches his 55th year of age, 
and after 25 years passed in the service of the com- 
pany ; it can bediverted to the extent of one-half for 
the benefit of the employés’ widow and children. Agents 
quitting the company’s service are repaid the deduc- 
tions made from their remuneration. The number of 


persons interested in the company’s pension fund at 
the close of last year was 35,276, and the number of 


assistance, lodgings at very low rates, refectories in 
which wholeséme and abundant food can be obtained 
cheaply, and orphanages, schools, &c. The outlay of 
the company in connection with these various institu- 
tions last year was 558,724/., representing 31 per cent. 
of the 1,824,000/. distributed in dividends for the 
twelve months, 





BOILER EXPLOSION NEAR STROUD. 

A FORMAL investigation under the Boiler Explosions 
Act, 1882, has been conducted by the Board of Trade at 
the Town Hall, Stroud, with regard to the circumstances 
and cause of an explosion which occurred on Friday, 
March 24, at Prospect House Farm, Painswick, owned 
by Mr. J. G. Ayers, and by which three persons were 
killed. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. Fullerton Bell, C.E. Mr. K. 
E. K. Gough conducted the inquiry for the Board of 
Trade, and Mr. Clement Moore, burrister, appeared on 
behalf of Mr. Ayers. Mr. Wesley Whitfield, of the firm 
of Messrs. Whitfield, engineers and millwrights, Cains- 
cross, was made a party to the proceedings, and was 
present in his own interests. 

Mr. Gough, in his opening statement, said that the 
boiler was of the portable type ordinarily used for agri- 
cultural purposes, but he had not been able to learn where 
it was constructed. Mr. Ayers purchased it from Mr. 
Meats, of the firm of Messrs. Kell, Meats, and Co., about 
the year 1890. He saw the boiler on Mr. Meats’ pre- 
mises, and after some slight repairs had been effected, he 
bought it for the sum of 45/., understanding that it was 
safe to work at a pressure of about 30 Ib. on the square 
inch. Mr. Ayers gave instruction that that pressure should 
not be exceeded, and Mr. Wesley Whitfield, an engineer 
and millwright, was subsequently requested to look the 
boiler over, but no definite instructions were given then 
or after that it should be periodically examined. Mr. 
Whitfield apparently made an examination of some 
kind, for on scraping away the rust he found a 
hole in the firebox crown which he considered re- 
quired repair. No thorough examination, however, 
was at any time made, nor was any warning con- 
veyed to Mr. Ayers that the boiler, from the condition 
in which Mr. Whitfield found it, was unsafe to work. 
In April, 1897, Mr. Whitfield was —_ called in, and 
found that some of the tubes required renewal. He re- 
newed these, and also noticed that the crown of the fire- 
box was defective, which he duly reported to Mr. Ayers. 
Mr. Whitfield, however, did not appear to have attached 
much, if any, importance to the weakness of the firebox 
crown, and after the insertion of the new tubes steam 
was raised to a pressure of 25 1lb., Mr. Whitfield tellin 
Mr. Ayers that it would not do to work the boiler at a high 
pressure. Mr. Ayers replied that he only wanted 20 Ib. 
or 25 Ib., and Mr. Whitfield assured him that it would be 
eww safe to work the boiler at that pressure. The 

iler was only used for three or four hours a week for 
chaff-cutting, &c., and the usual pressure was 20]b. It 
was not worked higher because, although Mr. Ayers did 
not anticipate any danger, he thought that to exceed 
that point would result in a waste of fuel. On Friday, 
March 24, the boiler was in work, and James Cook, an 
engine-driver of forty years’ experience, was attending to 
it, and Mr. Ayers and a man named Alfred Watkins, 
who now and again helped Cook in his duties, were aware 
of the ordinary conditions under which it was working. 
During the afternoon Watkins observed that the pressure 
sara by the steam gauge was 42 lb. The safety 
valve was not blowing off, and there was about 1 in. or 
14 in. of water in the gauge-glass. About four o’clock 
the boiler exploded, rending in the firebox crown. The 
engine turned a somersault, the wheels and fiywheel 
being blown away, and the sides and roof of the boiler- 
house damaged. k, the engine-driver, a woman 
named Watkins, and a man named Marshall, who were 
attending to the chaff-cutter, were all dreadfully scalded 
and died within a fewdays. The boiler was subsequently 
examined by Mr. Butterworth, one of the engineer-sur- 
veyors to the Board of Trade, and he would tell the Court 
that the firebox was completely worn out, that the rup- 
ture was an extensive one, that the plates were reduced 
at that part in some places to the thickness of paper, and 
that the boiler was quite unfit for working at a pressure 
of 30 1b. on the square inch. 

At the conclusion of Mr. Gough’s statement, Mr. 
Moore said he did not wish to take any advantage of Mr. 
Whitfield, and aot that that gentleman would be 
well advised in seeking _ assistance, having regard to 
the remarks made by Mr. Gough. The an then 
adjourned for a short time, and on reassembling Mr. 
E. C. Davis appeared on Mr. Whitfield’s behalf. 

Mr. Gough then called witnesses. 

Mr. Alfred Meats, mechanical engineer, said that some 
ten years since he was in business at Gloucester, as a 
member of the firm of Kell, Meats, and Co. He went 
to London and pees a portable agricultural engine, 
the age of which he thought was then at least fifteen 
years. He made a superficial examination of the boiler, 
sufficient for him to complete the purchase. His firm 
overhauled the boiler and engine, beating the surface of 
the plates witha hammer. They tested boilers by work- 
ing them at double pressure at which they recommended 
them ; and he believed that after the test the boiler was 
sold to Mr. Ayers, with a recommended pressure of 30 lb., 
although it would have been safe at 40 lb. There was one 
patch on the firebox, otherwise the plates were in good 
condition. Mr. Ayers was anxious to obtain a good sound 
boiler, and one or two small repairs were effected. It 
was, he thought, about ten years ago when he sold the 





about two years when he sold it. With proper repairs 
from time to time it was quite possible with ordinarily 
fair usage that the boiler would last about ten years at 
least. It was of old-fashioned type, and if for some 
reason the safety valve did not act peoperty, that and the 
pressure might account for the explosion. 

By Mr. Davis: Witness did not think it was ad. 
vantageous to allow a boiler to stand unused for several] 
days, use rust would probably damage it. 

By Mr. Gough: It was unusual to fix a ferrule on the 
spring balance of the safety valve. He never did go 
unless it was specially ordered. 

Mr. J. G. Ayers, farmer, of Prospect House 
stated that he also carried on business at the Saw Mills, 
Pitchcombe, having done so for — years. He used 
two boilers at those mills. hen any repairs were 
i yom he called in Mr. Whitfield, but apart from this he 
had never had the boilers periodically examined. He ip. 
structed Whitfield to make any repairs necessary and do 
anything else that was needed. Since he bought the 
boiler he had had it re-tubed. He could not remember 
that any pressure was recommended to him, but he had 
the idea that it was safe to work up to 40]b. He did not 
employ an engineer to inspect the boiler when he bought 
it. There was no necessity for getting the steam above 
25 lb., because they do their chaff-cutting with 10 lb, 
He had not considered it necessary to call in any- 
one to examine the boiler, as it was only worked one 
day a week. He did not think that Mr. Whitfield 
made a report to him in 1895 in regard to the condition 
of the boiler, or as to the pressure at which it should be 
worked. It wasrepaired by Mr. Whitfield again in 1897, 
new tubes being put in, but he did not recollect anything 
being then said as to the condition of the boiler or as to 
the pressure being high. Mr. Whitfield told him that if 
he only wanted to work at 201b. or 25 Ib. it would be per- 
fectly safe to do so. He never knew the boiler to be 
worked above 25 lb. pressure, and so far as he knew the 
gauge was accurate. Cook was a competent engine-driver, 

ut witness once observed that he was working the boiler 
at 40 lb. and remonstrated with him, but he did not think 
it was dangerous to work it at the pressure he had stated, 
He certainly never anticipated any danger from working 


the boiler. 

By Mr. Moore: When he purchased the boiler from 
Mr. Meats he relied entirely on that ens judg- 
ment. He did not limit Mr. Whitfield in the repairs to 
bedone. He gave instructions to Cook not to exceed a 
working pressure of 25 Ib. 

By Mr. Howard Smith: He was not aware that a 
periodical inspection of the boiler was necessary. 

Mr. Davis: Did you engage Mr. Whitfield to make an 
inspection of the boiler ? 

Mr. Howard Smith: That is the point. 

Mr. Ayers replied that he could not say that he had. 

_ Mr. Wesley Whitfield, engineer and millwright, carry- 
ing on business at Cainscross, deposed that he served his 
apprenticeship with Messrs. Pope and Co., Bristol. That 
firm employed a gang of boilermakers, and he assisted in 
repairing boilers. He had gone through the fitting-shop. 
In the case of an —— work he employed a boiler- 
maker, and acted on his advice if it caine’ with his 
own opinion. When he was given the dimensions of the 
plates, rivets, &c., he then calculated the working pres- 
sure. He received explicit instructions as to what he 
should do as to the — necessary to the boilers be- 
longing to Mr. Ayers. In July, 1895, he was told to send 
aman up with one bolt and two plates to stop a leaky 
tube. He went with the man, and got into the firebox to 
ascertain its condition, because his experience had taught 
him that there was something suspicious about old boilers. 
He went into the firebox merely as a matter of curiosity, 
with the intention, of course, of reporting anything wrong 
to Mr. Ayers, but it was not a general instruction to him, 
when he was called in, to make this examination. He 
thought the plates of the firebox were channelled, and he 
discovered, after removing the rust, a small hole in the 
crown of the firebox. This he reported to Mr. Ayers and 
stopped it. : 
Mr. Gough: In what condition did you find the boiler? 
Witness : It must have been in a weak condition. 

Did you report this to Mr. Ayers? I did not. ; 
Had you any idea that they were going to put the boiler 
under steam ? Oh, yes. 7 

Did you consider that in its then condition it was fit to 
be worked at 15 Ib. pressure? I thought that 15 lb. pres- 
sure was sufficient for their work of ee 

Asan engineer, what was your opinion of the boiler? I 
thought that ultimately it would leak so badly that there 
would be no danger of an explosion. hf 

Further questions were then put to the witness as to 
the repairs made in 1897, when some new tubes were 1n- 
serted. He did not then examine the firebox, and did 
not inform Mr. Ayers that the boiler would be safe to 
work at 25 lb., though he did say it would not do to work 
it at a high pressure. He denied that he guaranteed the 
boiler ry i safe at any pressure, but in effect he told Mr. 
Ayers that the firebox was in such a condition that it was 
not worth while putting new tubes in. , 

Mr. Howard Smith here pointed out that a witness 
might be prosecuted for perjury. . 

Tn reply to Mr. Gough, ites said he did not tell Mr. 
Ayers that the boiler was unsafe, because he did not 
realise that it was in such a bad condition. The defectin 
the firebox he considered a serious matter, and told Mr. 
Ayers about it in 1895. ; 

y Mr. Moore : He thought in 1895 that the boiler was 
unsafe at 20 lb., but had no recollection of having re- 
ported it to Mr. Ayers. The cost of the repairs was aes 
and before they were commenced he said he did not thin 
the boiler safe in the ordinary sense of the word at 20 1 
pressure. Hedid not, however, apprehend an explosion. 
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persons actually in receipt of pensions was 13,005. 
The company has also organised a system of medical 





boiler to Mr. Ayers. 
By Mr. Moore: He had had the boiler in his possession 
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sulting engineer, and he did not take steps to ascertain 
the thickness of the plates. It was not a "aad of his duty 
to advise Mr. Ayers or anyone else as to the working of a 
boiler, nor had he in this case been paid any fee apart 
from the repairs actually carried out. : 

Mr. Gough : Did it ever occur to you that it was unsafe 
to work this boiler? The witness gave no reply. 

Did it ever pass through your mind that there was 
danger to Mr. Ayers or anyone else in working this 
boiler? Yes, it occurred to me in 1897. 

Then how do you reconcile this with your statement 
that you thought the boiler would leak until there was no 
danger of «n explosion? Witness replied that he con- 
sidered the risk very remote. 5 

Mr. Howard Smith here observed that the witness 
occupied a somewhat unenviable position, for it seemed 
to him a curious thing that he did not inform Mr. Ayers 
that the boiler was not safe. It was a duty one man owed 
to another to have mentioned this, and Mr. Whitfield 
was not fulfilling his duty to his neighbour. : 

Mr. Theodore Bennett, engineer and millwright, de- 
posed to having repaired the boiler in 1895, when the 
firebox was defective. He made further repairs in 1897, 
and then got steam up to 25 1b. He thought the explo- 
sion was due to high pressure and shortness of water. 

Alfred Watkins, formerly engine-driver for Mr. Ayers, 
said that on March 24 he noticed that the steam gauge 
stood at 42 lb., and the water was less than an inch in the 

lass tube. 

é Mr. Joseph Butterworth, engineer- surveyor to the 
Board of Trade, gave a detailed report on his examina- 
tion of the exploded boiler. The firebox was practically 
worn out and worthless. Indeed he had never before 
seen a firebox in such a state, and he should certainly not 
have passed it, as it was not safe to work. Ifa careful 
examination had been made by a competent person, it 
would not have been difficult to see the thoroughly defec- 
tive condition of the firebox. 

By Mr. Moore: The firebox had evidently been worn 
out for some years. He did not thinka pressure of 40 Ib. 
was accurate when the explosion’ occurred. In his 
opinion the boiler burst eshte. the firebox being worn 
out and the pressure being too high. 

By Mr. Bell: The area of the safety valve was scarcely 
sufficient for the pressure. 

Mr. Davis then addressed the Court on behalf of Mr. 
Whitfield, who, he contended, was employed by Mr. 
Ayers to do certain specific duties as regards repairs, and 
it was no part of his legal duty to go outside his instruc- 
tions and call attention to apparent defects. There was 
no evidence that Mr. Whitfield examined the boiler for 
the purpose of testing its capabilities, and therefore the 
slur cast upon him must fail. Mr. Butterworth had 
admitted that the repairs by Mr. Whitfield were rightly 
accomplished. It was clear that the boiler had given 
way through an inherent defect in the construction, and 
not seongl any shortcomings in the repairs Mr. Whit- 
field had made. 

Mr. Howard Smith remarked that if an article was not 
worth repairing, would it not have been a person’s duty 
as an honest man to acquaint the owner of the fact? 

In reply, Mr. Davis submitted that such was not his 
client’s duty, and contended that if he had done so it 
Kr have appeared as if Mr. Whitfield simply ‘‘ wanted 
a job.” 


Mr. Moore, on behalf of Mr. Ayers, said that they 
were there to ascertain whether negligence could be 
imputed to anyone. He was not wishful to suggest that 
any blame attached to Mr. Whitfield ; his sole motive 
was, if possible to exonerate his client, who had bought 
the boiler from an engineer upon whose judgment he 
laced entire reliance. Subsequently he had been led to 

lieve it was safe to use, and doubly so in 1897, when he 
had spent 4/. or 5/. upon its repair. Mr. Ayers had paid 
the funeral expenses of those who had unfortunately lost 
their lives through the explosion, and no one was depen- 
dent upon them. 

The Court then adjourned, and on the following day 
Mr. Howard Smith gave judgment. He reviewed the 
evidence at some length, and said that Mr. Ayers had 
clearly employed Mr. Whitfield to make repairs, but had 
not.instructed him, as he ought to have done, to examine 
the boiler. This boiler, oan the others owned by Mr. 
Ayers, had never been examined by any competent 
e. although they had been in use for many years. 

he Commissioners had examined the pal wes boiler, 
and found no trace of overheating ; and having regard to 
the evidence given by Mr. Butterworth and their own 
examination, they found that the explosion was caused 
by overpressure of steam and by the firebox being quite 
worn out, and unable to resist any pressure at all, The 
Court considered that at the time the boiler was pur- 
chased by Mr. Ayers it was safe to have been worked 
at a pressure of about 30 Ib. Mr. Ayers, however, 
took no steps to ascertain the pressure at which the boiler 
could be safely worked, and he did not cause a ferrule to 
a fitted so as to prevent the safety valve being screwed 
ey and the pressure exceeded. Mr. Ayers said that 
c had never heard of such a ‘thing as a ferrule. The 

ourt had come to the conclusion that in 1897 the boiler 
bry not fit to safely work at a pressure of 201b., and they 
ted not consider that Mr. Whitfield possessed the know- 

“ge and experience necessary to enable him to deter- 
= the pressure at which boilers could be worked. Mr. 

yers did not take proper measures to insure that the 
= er was being worked under safe conditions, and being 

_ user ot it, it was his duty to have satisfied himself 
: _— all doubt that it was in safe condition. That 
to. d only be done by vee * competent person 
~ examine it periodically. k was competent 
th “ere to it, and the Court came to the conclusion 
Th the explosion was not caused by any neglect of his. 

€ eonduct of Mr. Whitfield had, to a great extent, 


contributed to the explosion. It was true he was never 
asked to examine the boiler, but he admitted that when 
called in to execute some repairs he would, according to 
his general course of dealing with Mr. Ayers, look to see 
if others were needed. It had been suggested by Mr. 
Gough on behalf of the Board of Trade that the Com- 
missioners were not to treat Mr. Whitfield as an ex- 

rienced man with regard to boilers, and that he pro- 

ably did not realise the actual condition of the firebox. 
The Court was inclined to adopt that view, but Mr. 
Whitfield, holding himself out as an engineer, ought to 
have anticipated the danger of an explosion from the 
condition in which the firebox was, and he should have 
told Mr. Ayers, in 1895, that the firebox must come out 
there and then. They did not think so much blame 
attached to Mr. Ayers, but he could not escape from a 
share of blame. He had admitted that during the ten 
years he had had the boiler he had never had it examined 
by a competent person for the —— of ascertaining 
that it was safe, and he had said that he did not know 
it was his duty todo so. In this the Court believed him, 
but could not accept his ignorance as an excuse. People 
who used steam appliances which, if neglected, became 
a source of very grave danger, must be taken to know 
that it was their duty to see that they were kept in good 
and safe condition. t. Howard Smith, in conclusion, 
said that the costs of that investigation amounted to 
1007. Towards this sum the Court ordered Mr. Ayres to 
pay 107. and Mr. Whitfield 25v. 

At the Coroner’s inquest held on the unfortunate 
persons killed by this explosion the jury returned the 
following verdict : 

‘‘That the deaths were caused by a shock, the result 
of an accidental explosion of the boiler of an agricultural 
engine employed in chaff-cutting, the engine being under 
the management of the deceased John Cook, who was 
working at too high a pressure for safety.” The jury 
added a rider to the effect that ‘they considered that 
these agricultural engines required periodical official in- 
spections.” 





Tue GELLIVARA Mines.—The works in connection with 
the Swedish State Railway from Gellivara to the Norwe- 
gian frontier are being pushed energetically ahead ; it 
has been found that the work done by the luckless English 
company, which originated and commenced this large un- 
dertaking, means a vast — to their successors. It is 
expected that some thirty miles will have been graded, 
railed, &c., some time in the summer, when some heavy 
earthwork will have to be got through, but it is confi- 
dently anticipated that Luossavara, one of the great 
centres for iron ore, and one of the principal objects for 
building the line, will be reached before the end of the 
year. The whole Swedish section of the line, that is, from 
Gellivara to the Norwegian frontier, is to be ready 
before the end of 1902. 


SrrikEs IN Russta.—It seems evident that strikes are 
becoming more frequent in Russia, where undoub ily 
the working classes are labouring under conditions wit 
which the men in the more advanced countries would 
never put up. At St. Petersburg there have recently 
been extensive strikes in the spinning industry, the 
hands wanting the hours reduced to 104, an advance 
in wages being also asked for. About the same time 
a number of men working on the Trans-Caucasian Rail- 
way went out on strike, the promised medical assistance 
not being forthcoming. In the Polish industrial centres 
large strikes are being oe. more especially in the 
Dombrova and Sosnovice districts. Large detachments 
of troops have been consigned to the neighbourhood, 
and, as a rule, the men causing disturbances are being 
very summarily dealt with by the authorities. 





Movine a LicutHouse.—The encroachment of the 
sea upon that portion of the eastern coast between 
Harwich and Great Yarmouth has become so marked 
that it has been found necessary to remove bodily the 
Lowestoft Low Lighthouse 250 ft. further inland. This 
will be the third time the lighthouse has had to be re- 
moved further back. The present removal is being 
carried out by a local contractor, under the supervision of 
a representative of the Trinity House. Two locomo- 
tives are engaged in the work; and as the lighthouse 
weighs 120 tons, the undertaking is one of considerable 
difficulty. The structure has frequently been surrounded 
by water, imprisoning the keepers within it. The Low 
Lighthouse was originally a frame of woodwork, and 
was shifted from the Denes to the beach in 1832, being 
superseded by the present more substantial structure in 
1866. 





German WaTERWAYS.—In Germany, more, perha 
than in any other country, the importance of a well-de- 
veloped system of canals has been universally realised, 
although the canal Bill at present under discussion 
may not become law on the present occasion. oat 
the statements made before the Committee, dealing wit 
this Bill, are also several which draw attention to the 
great strategical importance of canals. It was said, for 
instance, that the canals might have been of great use 
in the war 1870-1; large supplies of grain were left to 
rot at the railway dépéts, and the Rhine-Marne Canal 
would have enabled the Germans to commence the siege 
of Paris some months earlier. The matter had now been 
thoroughly looked into, and should another war occur, the 
canals would be extensively used as an important supple- 
ment to the railways, although they could hardly be nsed 
for the transport of troops; they were, however, of the 
greatest value for transport of sick and wounded, for the 
carrying of ammunition, artillery, &c. France had, also, 
on a large scale, extended her canal system since the 





last war. 





LAUNCHES AND TRIAL TRIPS. 


THE screw steamer Warwick, built by the Blyth 
Shipbuilding Company, for Messrs. Atkinson Brothers, 
of Newcastle-on-Tyne, was taken to sea for loaded trial 
trip on the 20th inst. The dimensions of the vessel are : 
Length, 243 ft. ; breadth, 364 ft. ; and depth, 18 ft. 9 in. 
The North-Eastern Marine Engineering Company, 
Limited, of Wallsend, have supplied the engines, which 
are of the triple-expansion type, having cylinders 18} in., 
35 in., and 49 in. in diameter by 33 in. stroke. Various 
runs were made over the measured mile, the performance 
of both ship and machinery giving satisfaction. 





The trial trip of the s.s. Irishman took place on Friday, 
the 19th inst., when a speed of 10 knots was attained. 
This vessel was recently launched by the Irvine Ship- 
building and Engineering Company, Limited, for Messrs. 
John Kennedy and Sons, Glasgow, and is specially de- 
signed for their coasting and Continental trade. Her 
dimensions are 120 ft. by 21 ft. 6in. by 9 ft. 6in. moulded, 
with a carrying capacity of 250 tons deadweight. The 
machinery, supplied by Messrs. Muir and Houston, 
Limited, Glasgow, is of the compound surface-condensing 
type, having cylinders 16 in. and 32 in. by 22 in. stroke, 
the boiler working at 120 Ib. pressure. 





Figaro says: ‘‘ The cruiser Suffren, of 12,504 tons, 
the construction of which was begun on January 5 las 
will be launched on July 25. Thus only six months an 
twenty days will have elapsed from the time she was laid 
down until the launch. This is the first occasion on which 
a vessel of this importance has been built in so short a 
time. The rapidity of construction of British warships 
which has been so often cited as an example, and which 
has already been beaten in the case of the Jena, con- 
structed in 74 months, is completely distanced by the 
Suffren. Eight hundred workmen have been constantly 
employed on the huge hull.” It should be pointed out, 
says the Times, in quoting the Figaro, that the messa, 
does not supply sufficient information to justify the 
conclusions drawn from the facts stated. A ship may be 
launched at various stages in her construction, but she 
cannot properly be said to have been “ built” in the sense 
used here until she is completed for sea. The Jena was 
not — for sea in 74 months. No French vessel 
has reach the British standard in this respect. 


On the 20th inst. the new first-class cruiser and a trans- 
an were launched on the Neva from the Baltic ship- 

uilding yard in presence of the Emperor, the Empress- 
Dowager, and other members of the Imperial family. 
The new armoured cruiser, called the Gromboy, resembles 
in the main the great cruiser the Rossia launched from 
the same yard in 1896. The principal details of the vessel 
are: Length, 480 ft. ; breadth, 69 ft. ; load displacement, 
12,539 tons; with engines of 14,500 horse-power. The 
transport ship, the Yenisei, measures 300 ft. inlength and 
39 ft. in breadth, with a displacement of 2600 tons, and 
the engines 4700 horse-power. 





The s,s. Barton, built by Messrs. Ropner and Son, of 
Stockton-on-Tees, to the order of Messrs. Webster and 
Barraclough, West Hartlepool, made her official trial tri 
in the Tees Bay on the 20thinst. This steamer is built 
tocarry about 5750 tons on Lloyd’s summer freeboard, 
and is fitted with the builders’ patent trunk. She is fitted 
with triple-expansion engines by Messrs. Blair and Co., 
Limited, of 1500 indicated horse-power. The trial trip 
passed off satisfactorily. 





The steel screw steamer Elantsobe, built by Messrs. 
William Gray and Co., Limited, West Hartlepool, for 
Sefior Ramon de la Sota, of Bilbao, was taken to sea for 
her trial trip on the 20th inst. She is the sixth vessel 
built by William Gray and Co. for Mr. Sota, and is a 
sister ship to the Mundaka, a report of whose trial we 

ave about a month ago. The principal dimensions are: 

ngth over all, 300 ft.; breadth, 42 ft. ; depth, 20 ft, 24 in. 
Her engines are of the triple-expansion type built at the 
Central Marine Engine Works of the shi builders, and 
have cylinders 23 in., 364 in., and 62 in. in pe sey with 
a piston stroke of 39 in., steam being provided by two 
large steel boilers, working at a pressure of 160 lb. per 
square inch; 








PERSONAL.—Messrs. ‘hg and Nye, of 38, Queen 
Victoria-street, London, E.C., ask us to announce that 
they have been appointed British representatives of La 
Société Anonyme des Ateliers Nicaise et Delcuve, rail- 
way and constructional engineers, of La Louviére, Bel- 
gium.—Messrs. Venner and Co. have removed their 
offices from 10, Delahay-street, to 6, Old Queen-street, 
Westminster.—The Pullman Palace Car Company, of 
Pullman, Ill, U.S.A., have opened an office at 26, 
Victoria-street, London, S.W. 





Ruston, Procror, anp Oo., Limitep.—The balance- 
sheet of this company for the year ending March 31, 1899, 
shows a balance at the credit of revenue of 51,0227. This 
amount includes 53471. brought forward from 1897-8, 
After providing for depreciation, directors’ remuneration, 
and interest on debentures, a balance of 30,970. remains 
available for dividend. The directors recommend a divi- 
dend for the year at the rate of 6 per cent. per annum, 
absorbing 15,0007. They further recommend that 90000. 
should be applied to the extinction of the good-will 
account, that 5000/. should be transferred to the credit of 
the equalisation of dividends account, and that 17792, 
should be carried forward. 
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‘NOTES ON THE 2STHETICS OF BRIDGE 
DESIGN.” 
To THE Eprror OF ENGINEERING. 

Sir,—Mr. W. A. S. Benson’s very interesting ‘* Notes 
onthe Asthetics of Bridge Design,” in ENGINEERING of 
April 14, reminds one of some of the important bridges 
in this country and the colonies, in which the esthetics 
appear to have been considered beneath the notice of the 
designers. hey 

Some of these designs appear to bar all possibility of 
esthetic development, but others—and notably the Forth 
Bridge, with its noble outlines—appear to have been 
perversely deprived of a few finishing touches which 





or tracing, when they 


hours hunting -up a lost megs fel wey ] 
n lent the previous 


eventually discovered that it h; 


day to another department ; this, he saya, could not occur | 


ome whom a dispute could arise) the “ arbitration 
clause.’ 
‘“‘ Lastly, if any difference or dispute shall arise be. 


here. That I should attribute to incompetent men in | tween the council or any of its officers and the contractor, 


charge of office: my meaning is this—given the same | either with regard to the construction or effect 
men acting under the same chief, no matter whether you | contract, or the said s 


ie con : of this 
ification, or drawings, or to the 


place them at Baldwin’s or anywhere else, precisely the | rights, duties, or liabilities of the contractor or the 


same thing would occur. 

matters are not worth their salt. : 
While speaking on this particular phase of the question, 

i.e., the selection of 


far more reliable method is in vogue in the States. A 


‘* Boss,” for instance, thinks of appointing a manager, or 
what not; he does not straightway inquire of all the 








Men who forget business | 


council under this contract, or to the due performance of 
this contract by the contractor, or as to any materials op 
workmanship, or to any matter or thing or cause of 


re staff, I understand that a | difference whatsoever arising out of, or in consequence 


of, or in relation to this contract or the execution thereof 
directly or indirectly, the same shall be referred to the 
award and decision of the chief officer as sole arbitrator 











} 





























" 





; (4925) 


seem not only to be necessary but inseparable from the 
design. The bridge looks, at least to a Continental eye, 
as if denuded of something, 

I enclose a sketch of the bridge showing one cantilever 
and span as they are, and two cantilevers with the 
simple finishing touches, which seem to irresistably 
suggest themselves, but which some of your readers, 
particularly Mr. Benson, could supply better. 

Trusting you may deem this and my sketch worthy of 
insertion, 

Tam, Sir, most respectfully, 
ConTINENTAL ENGLISHMAN. 








BRITISH v. AMERICAN LOCOMOTIVES. 
To THE EpiToR OF ENGINEERING. 

Srr,—On looking over some of my back numbers of 
ENGINEERING, I was greatly interested in an article bear- 
ing upon American locomotives, by your correspondent 
signing himself from ‘‘ Scranton, Pa., U.S.A.” ss 

After making due allowance for the climatic conditions 
under which our “ cousins” work, and the ncann: | 
high tension that is produced by the gigantic surround- 
ings generally ; also writing off, say 30 per cent. for de- 
preciation of stock, &c., we can, I think, after this 
necessary and desirable pruning, give a little attention 
to the points at issue, viz : ; ' : 

Why are English railway companies placing their 
orders in America? We are told that no British firm 
would undertake to deliver them within a reasonable 
time. This may be true, or it may not; it depends 
entirely upon the construction placed upon what is a 
reasonable time. Iam not aware of any particular rail- 
way company that are absolutely at a standstill for 
engines ; true, they are, in common with all other private 
enterprises, ‘‘ pushed for power” at the present time— 
nothing abnormal; but do all other concerns apply to 
Awerica for relief when they find themselves in a tight 
place? 1 think not. ; 

Then about cost. Our highly-humorous Anglo- 
American friend gives as a reason that there is a matter 
of about 400/. per engine in favour of his firm. That I 
cannot accept as explaining the breaking away from 
English firms. I very well remember, in my younger 
days, our company sending drawings of engines to three 
separate and distinct firms, to be built exactly alike in 
every detail, nine to each firm. The estimates varied 
from 20002. to 3000/., a difference of not 400/., but 10002. 
per engine—a tremendous consideration. But the 
sequel ; did the 20007. people secure the bulk of the 
succeeding orders? Nothing of the sort; they, the 
next engines, were all given to the 3000/. firm, and that, 
emanating from a railway a that could do witha 
thousand or two pounds in its exchequer, speaks volumes 
in favour of the more expensive engines. 

The reason given, and y believe generally accepted, is 
that railway companies, in particular, are prevented from 
building themselves by the ever-increasing repairs bill, 
an item that is not given one-half the attention that it 
deserves. Our works are being blocked by these repairs, 
which should never be allowed to enter a plant at all. 
A properly-organised and efficient staff should be ap- 
pointed to all out-station locomotive works; men in 
charge of same and their subordinates, should only be 
appointed after careful and impartial consideration by 
the “‘ powers that be,” irrespective of whether the candi- 
date happens to be Tom Smith or Algernon St. John. 
The tone and status generally of the stations would be 
raised, better and more important work could be taken in 
hand, and not only that, but turned out at a reasonable 
cost. All our locomotive authorities will admit, I think, 
that a matter of 400/. can very easily evaporate between, 
say 40 or 50 big repair jobs, whereas the same thing 
would be next to impossible on the new engines ; besides, 
what is more to the point, it would take not a little in- 
genuity to actually locate the discrepancy with respect to 
these vehicles and repairs. So much, then, for the im- 
portance of securing absolutely the best men to fill posi- 
tions of trust for our outside work. This would relieve 
the head works of repairs, so that their whole time and 
energy could be concentrated upon the new engines. 
They should then be able to successfully compete with 
any country ; if not, why not? ; 

Ve hear of the splendid system of working and routine 

enerally in offices of America; I quite believe it. We 
aoe faultless rules and regulations here; but are they 
adhered to, are they observed as they should be? Our 
correspondent himself quotes a case: When he was in 
England, he says, quite a party of men were engaged six 








petty officials about the place as to their private opinion 
of the candidate (the unfairness of this method in par- 
ticular is obvious to all who care to see it), nor does he 
care to know anything about social status, or whether he 
has a banking account, who his father was, or any of 
these impertinent or irrelevant questions. No, Sir; he 
does no hunting around your ‘back premises” for in- 
formation ; he cues wants a omeeees man, and being 
accustomed to walk about his workshop with both eyes 
open, he takes his man from the vice and puts him on 
the job, thereto stay. This method works, as we know, 
only too well in America. The workmen know that one 
of their best men has been placed in authority over 
them, and naturally look up and admire, and, what is 
more, respect him. 

I firmly believe that there are present hundreds of 
really capable men, not only good workmen, but qualified 
business men here in —— spoiling for the sake of a 
little of that great propelling power, viz., influence, who, 
as years go by, den ly lose interest in their work, and 
this disinterestedness is — on and handed down from 
father to son. The ordinary English boy is given to 
understand, at the outset of his career, that he will 
always remain a workman, unless he has some influential 
personage to “pitchfork” him into a position; not a 
very encouraging prospect truly. What is the result? 
As soun as our young men can use their wings, they fly 
to the States, and work ‘‘tooth and nail” against the 
country that denied and ignored their claim for “ right.” 
We are now finding this out to our cost, and instead of 
wondering why our work is leaving us, we should say: 
‘* How on earth have we been able to maintain our position 
so long?” There are hundreds of good men here yet, all 
that is required is for the whole ‘‘gigantic machine” to 
be pulled to pieces, and rebuilt with modern and up-to- 
date parts; we could then, if not actually beat our 
American cousins, I feel sure. effectually keep them 


at bay. Yours truly, 
London, N., May 3, 1899. D. W. Puar. 








LONDON COUNTY COUNCIL 
SPECIFICATION. 
To THE EpitTor oF ENGINEERING. 

Sir, —I think attention ought to be called to the “form 
of tender, contract, and specification” issued by the 
London County Council for the 5! of a new fire 
float required by the Metropolitan Fire Brigade. Man 
of your readers will remember the negotiations mae | 
took place last year between the Council and Messrs. 
Yarrow and Co., in connection with a contract for the 
supply of this vessel; negotiations which came to no 
result in consequence of the extraordinary nature of the 
conditions which the Council desired at the last moment 
to import into the contract. So far from having learned 
wisdom from the snub it received on that occasion, the 
Council has now issued a form of tender which is the 
most extraordinary document of the kind that in the 
course of a prolonged business experience I have ever 


seen : 

1. The — tendering are to furnish their own 
design and specification which are to be the property of 
Council in consideration of a payment of 20/., a sum 
which barely represents the cost of the mechanical work 
involved, leaving nothing for the skill in designing the 
vessel in accordance with the conditions imposed by the 
Council. On such easy terms are the brains of English 
engineers to be sucked ! 

2. The contractor has the sole en throughout, 
but the chief officer of the Fire Brigade has power to 
alter, or add to any oe of the work at his pleasure ; he 
is to be allowed full right of entry in the contractor’s 
ape he may test the material used in any way he 
ikes at the contractor's expense, and may reject any- 
thing of which he disapproves without appeal. In case 
of neglect to replace any material so rejected the chief 
officer may ‘‘ enter upon and hold possession of and use 
the yard and ais of the contractor,” and use any or 
all of his machinery for so long as he may consider neces- 
sary; the contractor to pay all expenses so incurred 
(‘‘the amount thereof to be certified by the chief officer, 
whose certificate shall be final”), and in case of a dispute 
arising upon any point whatever, the chief officer is to be 
sole arbitrator between himself and the contractor under 
the Arbitration Act of 1889. Lest it should be thought I 
am exaggerating, I append in full Clause 41 of the con- 
tract, termed with rare humour (considering that the 
chief officer is the only servant of the County Council 













whose decision shall be final and conclusive between the 
parties, and the provisions of the Arbitration Act, 1889 
shall apply to any arbitration under this clause.” : 

Now the chief officer, I have no doubt, is a very estim- 
able gentleman, but ought any man to be appointed sole 
judge in his own cause? 

3. The chief officer is to have the power of dismissing 
the contractor’s foreman employed on the work, but the 
contractor is not to have the power of discharging his own 
man without the consent. of the chief officer. The said 
foreman is to obey all the orders the chief officer may 
give him, either personally or by his agent. Further, 
the chief officer is to be empowered to dismiss any person 
are by the contractor to whom he may object. 

4. The chief officer is to be allowed to suspend the 
execution of the work for any period he may choose, 
‘*without recompense, claim, or reward,” and at the con- 
tractor’s expense, for the necessary work to protect the 
~~ during the time work is suspended. 

These are a very few only of the extraordinary con- 
ditions of the contract. There are twelve printed pages 
of them altogether, all alike unreasonable and unjust to 
the contractor, who is treated throughout as though he 
were a mere cheat and scoundrel, with not even the right 
to fair treatment such as the law would give to a habitual 
criminal on his arrest. There is throughout not a single 
stipulation in his interest, except that relating to the 
mere payment of the ee price after the possible 
deduction of the formidable array of penalties to which 
he may easily render himself liable, and he has no legal 
means of ereaggy. | this if the chief officer of the Fire 
Brigade objects ; there is not even the power of appeal 
to the County Council itself. The chief officer has merely 
to withhold his written certificate, and under the terms 
of the contract no power on earth can make him grant it 
or give a reason for not granting it, and the contractor 
cannot obtain payment without it. 

On the other hand, the supposed interests of the work- 
men employed are most carefully guarded in the manner 
which has me famous in all contracts drawn up by 
the Council, and of which nothing more need be said than 
that many of the stipulations are alike injurious to the 
Council, the contractor, and the workmen themselves. 

If the regulations above referred to were never likely 
to be acted upon they might pass as mere verbiage, but 
those who have done business with the London County 
Council know that, though it is possible everything in 
connection with a contract may go through without fric- 
tion, a contractor can never rely upon this. The whole 
document is an indication of the feeling towards con- 
tractors which has been exhibited by the majority of the 
Council from its very formation. : 

It is to bé hoped that no English engineer will be so 
wanting in self respect or in appreciation of what is 
due to the industry he belongs to as to enter into this 
contract. 

I am, Sir, your obedient servant, 
ENGINEER. 





Our Coat Exports.—The quantity of coal exported 
from the United Kingdom in April amounted to 3,455,109 
tons, as compared with 2,601,256 tons in A ril, 1898, and 
2,825,593 tons in April, 1897, while British coal was ex- 
ported in the first four months of this year to the extent 
of 13,146,705, as compared with 11,109,798 tons in the 
corresponding period of 1898, and 10,810,714 tons in the 
corresponding period of 1897. It will be seen that our 
coal exports increased in the first four months of this 
year to the extent of 2,335,991 tons, as compared with 
the exports in the corresponding period of 1897. Among 
our most important customers was France, which too 
coal from us in the first four months of this year to the 
extent of 2,333,515 tons, as compared with 1,958, 232 bed 
and 1,880,650 tons in the corresponding periods of 18 : 
and 1897; Italy, 2,027,026 tons, as compared wit 
1,607,578 tons and 1,651,089 tons respectively 3 Germany, 
1,323,302 tons, as compared with 1,164,697 tons an 
1,150,603 tons; and Norway and Sweden, 1,122,589 me 
as compared with 787,815 tons and 703,362 tons. e 
quantity of coal shipped in April for the use of steamers 
panes f in foreign trade was 958,073 tons, as compart 
with 919,086 tons in April, 1898, and 779,548 _ in 
April, 1897.. The corresponding exports in the first four 
months of this year amounted to 3,826,377 img com- 
pared with 3,561,369 tons and 3,243,527 tons in the core 
sponding periods of 1898 and 1897 respectively. ust 
demand for British coal in Europe has been somew 

ncreased of late by labour difficulties in Belgium. 
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LOCOMOTIVES IN PERU. 
To THE Eprror OF ENGINEERING. 

Sin, —Under separate cover I beg to forward a photo- 
graph of a locomotive which has been lately rebuilt in 
the shops of this railway—the Southern Railway of Peru 
—at this city. When the Peruvian Corporation took 

sion of this railway, it was decided to rebuild the 
rolling stock which was in bad condition, at the same 
time increasing its capacity. 

Thus, the bogies of the cars were reformed, the 
diameter of the axles increased and the bodies of the 
ears strengthened, enabling them to carry 25 (short) 
tons instead of 10 which they carried formerly, only 
slightly increasing the weight of the cars themselves, 
this work being accomplished in several years. Most of 
the locomotives have also been rebuilt, the one shown in 
the photograph being one of them. 

Ithink that it may interest some of the readers of your 
valuable paper, to know what can be done in an out- 
of-the-way place to bring old rolling stock up to date, and 





Weight on total 
Wheelbase, rigid 
a total 
Cylinders: 

Diameter of cylinders 
Stroke of piston ae AX: 
Horizontal thickness of piston 
Diameter of piston rod se 
Kind of piston packing 
Size of steam ports... 

», exhaust ports ... 

»» bridges ... 


Valves : 
Type of slide valves 


Outside lap of slide valves ... 
Inside__,, ss - a 
Lead of valves in full gear ... 


103,000 Ib. 
13 ft. 54 in, 


” 5 ” 


19 in, 

26 ,, 

4 ” 

3 5, 
... Cast iron 

; - in, by 17 in. 

we Bigg BY IT 15 
<é 1} in. 


V valve and 
Richardson 
balanced 
combined 
}in. 
de None 
. 3 in. positive 





Grate area mer si ie 33.33 sq. ft. 
Exhaust nozzle, diameter... ss vos 
Smokestack, smallest diameter... 153 ,, 
Tender : 

Weight, ir wd 8 Pee es 9,000 Ib. 

me with coal and water 35,000 ,, 
Wheels, number aaa ws sie 4 

i diameter =a ead pe: 33 in. 
Journals ... ae c ... 5 in. dia. by 7 in, 
Wheelbase sie ft. 4 in, 
Tender frame ... a ood 
Water capacity of tender. ... 1596 gallons 

sc o side tanks <5) Se we 
Total water capacity ... Set ae (are 
Coal capacity . 6 tons 


Total wheelbase ofengineand tender 338 ft. 2 in. 
Engine equipped with Detroit sight- 

feed cylinder lubricator and Crosby 

chime whistle. 








hope that you may consider it worth the while to pub- 
lish the photograph which I am sending you, together 
with a detailed description of the engine. 

The engine in question was changed from the ‘‘ Mogul” 
type to a ten-wheeled engine. The rigid wheelbase 
was shortened 84 in., the frame was lengthened and a 
four-wheeled front bogie was supplied, the total wheel- 
base being lengthened 2 ft. 6 in. ' 

Side tanks were fitted to increase the adhesive weight, 
the total increase being 40 per cent. The fitting of these 
tanks rendered a large tender unnecessary, so that a new 
and smaller tender, carried on only two pairs of wheels, 
was built, the total tank capacity being, however, in- 
creased by 1000 gallons. 

The small tender presents less resistance to traction 
than the old one, as besides weighing 30 per cent. less, 
the drawbar is coupled direct to the engine, passing 
underneath the tender, so that there being no pull on 
the tender, there is less friction on the flanges of the 
wheels when rounding sharp curves. 

The resistance of the tender being smaller, more of the 
power developed by the engine isavailable for hauling the 
train. This, with the increased adhesive weight, the in- 
crease of cylinder volume and boiler pressure, which will 
be described afterwards, combined with the increased 
carrying capacity of the cars, has resulted in the engine 
bein able to haul 100 per cent. more weight of paying 
freight, with an increase of only 25 per cent. in the con- 
sumption of coal. 

New cylinders, cast here, were supplied. They are of 

rcent. more volume than the ec. pen 

. he new boiler, of the Belpaire type, was built here. 
! has 45 per cent. more heating surface and 30 per cent. 
igher working pressure than the old boiler. A speciality 
¢ its construction is that the vertical tube-sheet seams of 
> firebox are reversed, so that instead of being inside 
the firebox, they are in the water space. Formerly we 
Tenced continual trouble on account of these seams. 
@ inner sheet and rivet-heads got burnt, and we had to 
covet them with cast-iron plates, which did not stand 

a and had to be contin replaced. 

he throat sheet of the boiler is flanged of one piece, 
ay the holes are drilled. 
“a sides the boiler, cylinders, &c., many other parts 
hs 0 also supplied new, so that the engine is practically 


‘The following is a i 
Uimensicn ite is a list of the leading particulars and 


General Dimensions, cc. : 





Genge ee oe a ene: 

ue: ase bad sie his ... Australian bitu- 

Weigh : : f minous coal 

WV ight on drivers in working order 87,000 Ib. 
eight on truck in working order... 16,000 ,, 





Wheels, cc. : 
Diameter of driving wheels outside 
hr, ee ae er or 50 in. 
Metal of driving-wheel centres Cast iron 
Tyres held by ... aaa i Shrinkage 
Driving-box material, main ... we Brass 
“s * * front and bac Cast iron 
Size of driving journals es ... Zin. dia. by 9 in. 
connecting-rod crankpins ...5,, ,, by 5,, 


Size of parallel rod crankpins 


Engine bogie, kind 
os journals 
Diameter of engine bogie wheels 


Boiler: 
Type 


Outside diameter of smallest ring ... 


Working pressure 
Firebox, length... 
s width ... 


" depth ... wee -_ 


. Main, 5} in. in 
dia. by 445; in, ; 
front and back, 
3} in. in dia. 
= 3 in. 

oss our-wheel 
swing bolster 
... 5 in. in dia. by 
9 in. 


28 in. 


Improved 
Belpaire 
54 in. 
180 lb. 
pan 61 in. 
... front, 502 in., 


back, 44? in. 
... front, in. ; 
back, 644 in. 


* plates, thickness, sides and 


Firebox plates, ‘thickness, crown and 


tube ae ae v6 

Firebox water space, sides ... 

“i ‘ back ... 

ie wy front ... 
Firebox, crown stays ... 


side stays 


Shell-plates, thickness, throat sh 
a other plates 


Tubes, material... 


Tubes, number of Soc = 
i diameter, outside... 
», length over tube sheets 


# in. 


4 in. 

3 55 

3h ” 

... Iron, 12 in. in 
dia. 

... Iron, Lin. in dia. 


eet in. 


. Charcoal iron, 
solid-drawn 
230 


2 in. 
12 ft. 6 in. 


Firebrick arch, supported on angle- 


1rons 


Heating surface of firebox above 


grate ... ods eee ia 
Heating surface of outside tubes 


a Total er 


99 sq. ft. 
1495 _,, 


1594 ,, 








I should add that the Southern Railway of Peru is a 
mountain railway, with 16-deg. curves and 4 per cent. 
grades. These points, of course, have an important bear- 
Ing on the design of the engine. 

Very truly yours, 
. G. BEAuMONT. 
Supt. M. P. and Machinery, 
ember Amer. Ry. M. M. Assoc. 
Arequipa, March 23, 1899. 





CALCULATING INDICATED HORSE- 
POWER 


To THE EpiTor OF ENGINEERING. 

Srr,—In working out a number of indicator cards in- 
cidental to the testing of the steam engine at Fins- 
bury Technical College, I found the following to be a 
rapid method of obtaining the indicated horse-power. It 
should — useful to make a scale similar to the one de- 
scribed below for any engine where indicator cards are 
frequently taken. 

A transparent sheet of celluloid has drawn on it a hori- 
zontal line equal to the length of the diagram, and divided 
into ten equal parts ; through the middle points’of these 
parts, vertical lines are set up. Horizontal lines are 
added above and below the atmospheric line, forming a 
scale which is graduated to read horse-power direct at 
different points of the stroke, instead of pressure. 


eer 98 REVS.PER MIN. 





This, of course, assumes that the length of the card and 
the spring and the revolutions per minute are constant ; 
this 1s rarely the case, but in the same engine it is the 
speed which is the most variable quantity. 

As an example, the diagram above is reduced at once 
by adding the ordinates read off the celluloid scale ; 
starting from the left, and reading first above the atmo- 
spheric line, we have the sum of the ordinates equal to 
5.8 + 5.54334 244+18+134+14+074+05+03 
= 22.6, and below the atmospheric line = 0.5 + 1.1 + 1.1 
+114+114+11+11+11+ 11+ 07 = 10. Total, 
32.6 horse-power. ' ich 

The vertical ecale is more conveniently divided, so that 
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Fig.1. 
AS APPLIED TO SINGLE 
SCREW STEAMER. 





BALLAST TANKS FOR STEAMSHIPS. 





AS APPLIED TO TWIN 
SCREW STEAMER. 
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when multiplied by the speed the protiuct is horse-power. 
In the ordinary way the sum of the lengths of the ordi- 
nates (h) divided by the number of ordinates taken (m) 
and multiplied by the scale of the spring (s) gives the 
mean pressure (P). 

nd, 


LH.P. =P x LXAxN 
33,000 
where L is the length of stroke in feet, A the area of 
piston in square inches, and N the number of strokes per 
minute. 
For any engine A and L are constant; in the case con- 
sidered N was constant; so that indicated horse-power 
=P x aconstant. And approximately 


p=* — pounds per square inch. 


Therefore, 
sxLxA .*) 
m x 33,000 


the quantity in the brackets being constant. If the 
value of this constant be calculated, that fraction of an 
inch, measured on an ordinate, which will represent 
1 horse-power, can be found, i.e. : 
h, = _m Xx 33,000 
tex LxAxN 
Set out the distance h, a sufficient number of times along 
the end vertical line both above and below the atmo- 
spheric line (O, O): and through these points draw hori- 
zontal lines 1, 2, 3, &c. 
For any value of N other than that chosen, say Nj, the 


sum of the ordinates multiplied by x will give horse- 


LH.P. =h x ( 


inches. 


power at that speed. 

Owing to the piston-vod, the effective area of the two 
sides of the piston may differ, it is then necessary to 
make two scales, one fcr the front end and one for the 
back ; they may be conveniently made on the same piece 
of celluloid, and using the same ordinates, but it is 
usually sufticiently accurate to take the mean area of the 
piston and make one scale for the two diagrams. Adding 
the two results and dividing by two, gives the mean 
horse-power. 

It is obviously more accurate to graduate the scale 
from the atmospheric line; and to add the ordinates 
above and below for a condensing engine, or subtract 
the ordinates up to the back-pressure line in the case of a 
non-condensing engine. 

T am, yours faithfully, 
W. B. WoopHovse, 

Technical College, Finsbury, E.C. 








THE BALLASTING OF STEAM SHIPS. 
To THE Epitor or ENGINEERING. 

Sir,—There has been a considerable amount of discus- 
sion in shipping circles during the past few months with 
reference to the ballasting of the broad and shallow type 
of vessel, and also of vessels in the Atlantic and other 
trades. 

Perhaps as a further practical contribution to the dis- 
cussion of this question, you will permit me to submit 
for the consideration of your readers a system which I 
have devised to meet the difficulties referred to. 

My system has for its object the further immersion of 
the ship when required, and at the same time raising 
the centre of —— thereby remedying the excessive 
buoyancy and stabi ity of certain ships as at present 
constructed, when under light loading, and at the same 
time increasing their safety and adding to strength. 

These points will become evident if you will follow me 
while I describe this system with the aid of the enclosed 
sketches. 

B, B_ are two longitudinal watertight bulkheads 
arranged, as shown, fore and aft of the engine and boiler- 
room bulkhead, forming vertical, central, and longitudi- 
nally arranged tanks A A. 

These tanks extend, or may extend, as shown, from the 
cellular bottom or ballast tank F to the weather deck. 


— are of suitable width, so that they can be em- 
ployed, when not required for ballasting purposes, for 
ee cargo. 

Hatchways C are 


rye in the deck G, and arranged 
between the main hold hatchways E, E. 

Watertight doors are arranged at D,D, or in other con- 
venient and suitable positions in the sides of the tank A, 
a that cel pe ra obtained from ~ pate — M for 
the purpose of discharging cargo. uble hatches may 
be dis msed with if desired, the tank being lowered in 
way of hatch, as shown on sketch. 

From the above description it will be seen that the 
tank, or tanks, are arranged centrally, and extend up- 
— from the cellular bottom, or floor, to the weather 

ec 


The water ballast, when carried, besides immersing the 
ship, is in such a position as to raise the centre of gravity, 
and, therefore, greatly minimise the laborious rolling in a 
scaway, and increase the speed. In addition to this 
arrangement, — greatly to the strength of the ship, 
when carried through the holds, it is also of service when 
cargoes liable to spontaneous combustion are carried. The 
central water tank separates the cargoes, and these tanks 
when not filled with water ballast, form an effectual 
watertight compartment in a position remote from lia- 
bilities to damage in case of collision, and reduce the 
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Another advantage of this system is that while suff- 
cient water ballast can be carried for any purpose that 
may be required, the deadweight or cubic capacity is not 
reduced thereby. 

The tank can be used for either grain or cotton, and as 
there are no cargo battens or ceiling to remove and re- 
—, these is no expense incurred in preparing the space 
or cargo; it is easily dried by means of fires, and the air 
which is circulated through the doors and hatches. The 
holds are also better adapted for the carrying of grain in 
bulk, on account of the ’tween decks being removed ; the 
shifting of cargo is reduced to a minimum. 

Tonly now desire to refer to the question of cost; and 
so far as 1 can see at present, if you take a vessel with 
*tween decks and iron mg | rds, and adapt the 
same vessel to my “aye the tween decks and iron 
shifting boards woul dispensed with. 

This would compensate for the weight of the tank 
arrangement, therefore the weight of the ship would not 
be increased over our basis, and the rigidity of the vessel 
would be greatly increased ; and whatever additional cost 
there may be can only be a trifling consideration if t 
advantages I have named can be secured. _I, of course, 
do not mean to assert definitely that this arrangement 
will work out precisely as I have calculated, or that there 
may not be dene ee to it which have not occu 
myself or the few practical friends to whom it has been 
submitted ; but it does appear to me to possess advan- 
tages over any of the various suggestions at present before 
the shipping world, and worthy, at least, of consideration. 

I shall | be glad if you can see your — give your 

ers an opportunity of considering this suggestion, 
and also to have any comments you or your ers may 

have to make upon it. 
Yours truly, 


Sunderland, May 10, 1899. Atrrep E, Mor. 





CaTALoGuEs.—We have received from Messrs. Schaeffer 
and Budenberg, of Whitworth-street, Manchester, a copy 
of their new illustrated catalogue of pressure gauges 
cocks and _ valves, injectors, indicators, and other steam 
fittings. The catalogue in question is exceptionally 8 
plete ; an index facilitates reference to any desired = e, 
whilst prices are appended in all cases.—Messrs. Hat ow 
Davey, and Co., of Leeds, have — us id <= elr 
new catalogue of pumping engines for water w 
fixed to ee onal . sooeer are a number of useful ~ 
on the choice of plant, and on the working costs © Full 
different types of pumps supplied by the firm. | + 
particulars of these types are given later on distine- 
volume, together with illustrations showing their 





danger of foundering to a minimum, 








tive features, 
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INDUSTRIAL NOTES, 


Tne state of employment from the general point of 
view, as presented by the Labour Department, is more 
encouraging than ever. The figures given are based on 
2494 returns—1681 being from employers, 642 from 
trade unions, and 171 from other sources. According to 
these returns a further improvement in the state of 
employment has taken place in all the important in- 
dustries since the previous report, with the result 
that the percentage of unemployed members of trade 
unions is lower than at any time since June, 1890. 
This is most encouraging in itself, and the indications 
are that we have not yet reached the full tide. In the 
123 trade unions specially reported on by the Depart- 
ment there was an aggregate membership of 405,496, 
of whom 10,866, or 2.2 per cent., were reported to be 
unemployed, as compared with 2.5 per cent. in the 
month previous, and 2.9 per cent. a year ago, in 116 
unions with an aggregate of 466,213 members. The 
chart line shows not only a lower limit than previously 
reached, but also a slight tendency still towards zero. 
With the summer yet before us the prospects are 
hopeful. 





The details of employment in various industries 
confirm the general conclusion in all respects, and in 
some cases they emphasise the indicated prosperity. 
In the coalmining industry, employment continued 
good through the month, and was better than a year 
ago. At collieries ep ts bata 385,456 workpeople, the 
average time worked — the month was 5.19 ~~ 
per week, as compared with 4.98 days a year ago. In 
this comparison the pits which were idle in South 
Wales and Monmouth, owing to the dispute a year 
ago, are not included ; so that the condition of trade 
shows a healthy improvement in this branch. The 
only two coalfields which fell below five days per 
week wera Northumberland, 4.95 days, and Notting- 
ham and Leicester, 4.80 days per week. 

Employment continues good in ironstone mining. 
At mines employing 17,006 workpeople, the average 
time worked during the month was 5.59 days per 
week, as compared with 5.62 days per week a year 
ago. The most remarkable thing is the steadfast 
regularity of the men in all the ironstone districts ; 
the lowest average was 5.35 days per week in Staf- 
fordshire and Shropshire, other districts reaching 
5.85 and 5.89 days per week on the average. This 
regularity in mining is most commendable to all 
concerned. 





The returns relating to the pig-iron industry show 
that employment remains good. At the works of 113 
ironmasters included in the returns there were 375 
furnaces in blast, or two less than in the previous 
month, but 35 more thana year ago. The fact that 
two less were in blast does not mean any lessening of 
demand, or even of employment, for the estimated 
number employed was 24,630 persons, or 104 more than 
inthe previous month, and 2146 more persons than 
were so employed a year ago. 

Employment has still further improved in the iron 
and steel manufacturing branches, and is considerably 
better than it was a year ago. At 214 works sendin 
in returns 79,212 persons were employed, as compar 
with 79,036 in the month previous, and 73,489 in the 
same month a yearago. The average number of shifts 
worked were: Last return 5.59, previous return 5.56, 
return of same month last year 5.51 respectively. 
Here again it is to be noted the men put in an excellent 
average of working time. 

In the tinplate industry employment has improved, 
‘and is much better than it was ayear ago. The num- 
ber of mills at work at the end of the month was 349, 
employing about 17,508 workpeople, as compared with 
343 mills at work, employing 17,451 workpeople at 
the close of the previous month, and 310 mills at 
work, employing 16,063 workpeople a year ago—but 
at that date the trade was affected by the coal dispute 
in South Wales and Monmouthshire. 





Employment in the engineering group of trades has 
continued steady with further slight improvement. 
The proportion of unemployed union members fell 
from 2.4 per cent. in the two previous months to 2.2 
per cent. at date of report ; a year ago the propor- 
tion was 3.6 per cent. The improvement in the ship- 
building trades is even more marked, employment 
being now described as brisk. The proportion of un- 
employed members in this group was 2.1 per cent.; 
in the previous month, 3.0 per cent., and in the same 
sate & year ago it was 5.0 percent. This is the 
Owest level touched by the shipbuilding trades for 
many years. Indeed, the two groups of engineering 
"sa allied trades, and shipbuilding and allied trades 
~ seldom been in a more prosperous condition. 
cod oyment in the building trades has continued 
° 3 In spite of the Plasterers’ dispute the proportion 
. men out of employment has not very materially 
rae In the branches reported on, exclusive of 
13 Plasterers, the proportion of unemployed was only 
“per cent., as compared with 1.6 per cent. in the 





previous month. But in the same month a year ago 
the proportion was only 1.1 per cent. The furnishin 
trades have also continued brisk. The proportion o 
unemployed members of trade unions was only 0.8 per 
cent., in the previous month 1.0 per cent., and a year 
ago1.2 percent. This is almost phenomenal. 


Employment continues good both in the spinning 
and the weaving branches of the cotton trades. In 
cotton factories, employing 79,300 females, 95 per 
cent. in the spinning mills, and 88 per cent. in the 
weaving factories, were working full time. In the 
woollen trade there is further improvement, business 
being good on the whole, but still moderate in the 
heavy woollen branches. The worsted trade has also 
improved, and is now fairly busy, as is also the hosiery 
trade. In fact, the textile trades, as a whole, are 
fairly well employed at the present time in nearly all 
districts. 

Dock and riverside employment has improved, the 
average number employed, during the four weeks 
included, being 13,890 persons, as compared with 
13,576 per day in the previous month; but in the 
same month last year 14,553 were employed. Labourers 
generally are in demand ; in the agricultural districts 
they are rather scarce—so scarce that employers find 
work for them under cover on wet days, as induce- 
ments to remain at work. 


There were 63 fresh labour disputes reported during 
the month, but not one of them was of any great mag- 
nitude. Inthe 63 disputes mentioned 13,741 work- 
people were involved. The corresponding number of dis- 
putes in the previous month was 53, involving 13,827 
persons, and in the same month of last year 44 disputes, 
involving 130,528 persons, but of that total 100,000 
were Welsh miners. Of the 63 reported fresh disputes, 
21 occurred in the building trades, 10 in mining and 
quarrying, 9 in the textile trades, 5 in the engineering 
and shipbuilding trades, 4 in other metal trades, 5 in 
the clothing trades, and 9 in other industries. The 
total number of disputes, old and new, settled in the 
month was 61, involving 10,343 workpeople ; of these 
23, involving 3580 persons, were decided in favour of 
the workers; 15, involving a total of 2362 persons, 
were settled in favour of the employers; and 20, in- 
volving 2925 persons, resulted in a compromise. In 
the case of the remaining three disputes the points of 
difference were under consideration and in process of 
negotiation. It will be seen that labour had a rather 
full share of success on the whole. 





During the month changes in wages affected about 
155,850 workpeople, of whom 155,600 received advances 
in wages, averaging 10d. per head all round, while only 
250 sustained decreases in wages, averaging about 
ls. 1?d. per head. The net result was an estimated 
increase of about 10d. per head per week in the weekl 
earnings of the whole body of the workers affected. 
The increases were mainly in the mining industry, 
affecting 129,498 persons; in the building trades, 
affecting 16,292 persons; and in the glass-bottle 
trade, affecting 4484 persons. Changes affecting about 
5000 workpeople were preceded by ae of work ; 
changes affecting about 6500 workpeople were arranged 
by conciliation or arbitration ; and in —— affecting 
about 144,300 workpeople the matters in dispute were 
arranged by direct negotiation between the employers 
and the workpeople, or were conceded voluntarily by 
the employers. The figures here given do not in- 
clude the changes effected in the cotton trade by the 
recent agreement which were conceded on May 9, but 
which do not begin to operate for some weeks to 
come. Conciliation, arbitration, or direct negotiation 
effected most of the changes, which generally were 
favourable to the workpeople. 





The last report of the Amalgamated Society of 
Engineers states that the figures from the branches 
show a considerable improvement over the previous 
report, indicating that trade is still being maintained 
at a high level, and that the society stands well in 
the estimation of workers in the trade. The total 
membership has risen to 83,950, showing a gain of 211 
members in the month. The total number on donation 
benefit was 1875, a decrease of 165; on sick benefit, 
2170, a decrease of 543; while the number on super- 
annuation was 3403, showing an increase of 23. The 
figures Deeg show a considerable decrease on the 
funds, due in some degree, perhaps, to the deter- 
mination not to be plundered by malingerers. The 
total cost of those Fc chief benefits was 1ld. per 
full member weekly, a smaller cost than has been 
reported for some time. Superannuation benefit now 
entails a cost of 5d. per member per week, but then 
the benefits range from 7s. to 10s. per week for those 
entitled to old age pensions. As regards wages move- 
ments, the report is not quite so encouraging as was 
hoped. The conference, as regards Halifax, was 
adverse to the men’s claims ; that in Mid-Lancashire 
was adjourned until June 1, when, if trade is 
maintained, an advance of ls. per week is to take 
effect in July. A conference at Liverpool had 








been arranged to discuss the wages question at the 
date of the report. At Loughborough and Hudders- 
field the men are reported to be restive, thinking that 
the time is opportune for an advance. On the north- 
east coast and in Scotland the application for an ad- 
vance has been abandoned, a course of action in which 
the council of the union concur. At Hull the question 
of piecework is being discussed. The patternmakers 
at Rochdale have been granted 2s. per week advance, 
and a concession as to working time has been made at 
Gosport. The Leicester Co-operative Engineers have 
scored a success, which causes the members to triumph. 
As regards federation the voting was small, but de- 
cisive. Out of nearly 84,000 members 14,531 voted 
for federation, and 1807 against. As regards pay- 
ments 5584 voted for 3d. per quarter, and 7918 for 6d. 
r quarter, so that payments on the higher scale have 

n carried. The entrance fee has been paid on the 


higher scale for 72,000 members, or 90 per cent. of | 


the total. The explanation given of the figures shows 
that great diversity exists as to the scheme, some 
branches refusing to vote on the question. The union 
is supporting the plasterers in their stuggle, but the 
formal levy remains in obeyance. 





The report of the Boilermakers and Iron Ship- 
builders says that ‘‘the returns show a large reduc- 
tion of the number of members on the funds,” and 
adds, ‘‘this no doubt is the result of a more stringent 
enforcement of the society’s rules by the branch 
officers.” It is a pity that such a candid avowal 
should have been needed, for, if men will defraud the 
society of which they are members, how little will they 
consider their duties as workmen to employers! The 
figures are so full of interest that they are here 


quoted in full: 
This Last De- 
Month. Month. crease, 
32 33 


Cards granted ... a 1 
Members signing the 

vacant book ... a 174 220 46 
Members on home dona- 


Cage # 640 1069 429 
Members on superannua- 
i 521 534 13 


OEE sce adit ay 
Members on sick benefit 1390 1624 234 


Totals ... ... 2757 3480 723 


The membership had increased by 499 in the month, 
after allowing for deaths and exclusions. With the 
large reduction in the number of members on the 
funds and the increase in membership, the union is 
again adding largely to its funds. The members are 
again reminded of the rules as regards losing time 
and stoppage of work, and they are told plainly that 
the rules do not permit of either, and that the society 
has its own method of dealing with an infringement 
of the rules. The voting as regards the Federation 
scheme is quite the opposite to that of the Engineers. 
The votes were in favour of joining, 2667; against, 
28,901; majority against, 26,235. It will be seen 
that a large proportion voted, double the number 
who so voted in the Engineers. The Boilermakers 
and Iron Ship Builders therefore stand out of the 
Federation. The voting for salary to the new general 
secretary has resulted in a narrow majority for 4. 
per week, over 5/. per week; but as a number equal 
to one-half the total voted for 4/. 10s., the vote is to 
be again taken for 4/. or 5/. If the middle sum had 
been taken, this would have represented the average 
vote. The terms and conditions of the system of 
weekly pays on the Clyde have been agreed to in 
detail, and have been posted up at the works. The 
experiment begins with the close of May, and stands 

for a year. Meanwhile the unions are doing 
their best to insure that no extra time be lost by the 
change, and that greater regularity shall be observed 
in future in so far as the several unions can insist 
upon it as part of the policy of the union sanctioned 
by the rules. 





In consequence of the action of the building trades 
peers there is probability of the contemplated 
ock-out being averted. The action of the plasterers, 
however wrong, even supposing that they were wholly 
wrong in every particular, did not warrant a general 
lock-out, nor was the proposal justifiable on the score 
of paler. The matter was brought to an issue by the 
ublication, on May 5, of a statement by the Yorkshire 
ex tay | Federation of the Building Trades, In 
reply to that statement, the building operatives met 
in conference at the beginning of last week to consider 
the situation and confer as to the best course to pursue, 
After a full discussion, a resolution was carried con- 
demnatory of the statements in the employers’ mani- 
festo as being ‘‘ untrue and misleading,” but, as part 
of the same resolution, they invited the National 
Association of Master.Builders to an open conference 
to discuss the question at issue. To this challenge 
the conference of master builders, held in Birmingham 
on Thursday in last week, passed a resolution to the 
effect that ‘‘ in view of the resolution of trade unions 
held in Manchester, this association will favourably re- 
ceive any proposals for a conference with a view to the 
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amicable adjustment of the matters in dispute,” and 
suggesting an early date for such conference. The em- 
ployers very wisely abstained from any reference in 
their resolution to the first part of the operatives’ re- 
solutions, thus paving the way to an amicable con- 
ference. It is fortunate that the conference to be 
called will embrace all branches of the building trades, 
because there is a  prvaag chance of a moderate policy 
being adopted. All the building trades do not agree 
in the policy of the plasterers as to non-union fore- 
n.an, nor as to limitation of apprentices ; they differ also 
upon other points, in fact, out of the five submitted 
by the employers there is scarcely any real accord on 
the part of all the unions, The test point of all will pro- 
weet ay carried, namely, number 6, that a conciliation 
board be established to whom all disputes be referred. 
In any case the conference to be held will be of vast 
importance to the entire country, for itis possible that 
some of the debatable questions will be settled in some 
way and so be got rid of as a sore — leading to oft- 
recurring disputes. The sense of all the unions affected 
will be more reasonable and reliable than that of one 
branch, and that one the chief cause of all the trouble. 
A peaceful solution is now probable, or if the worst 
comes the dispute will be limited to the plasterers alone. 


The position of the engineering trades throughout 
Lancashire has been generally maintained as regards 
activity and inability to accept new orders with any 
guarantee for early delivery. The failure to book new 
orders is mainly due to this fact—that promise of 
speedy delivery is scarcely possible. This is especially 
the case as regards machine tools, locomotive engines, 
and generally stationary engines, and all sections of 
electrical and hydraulic engineering. Boilermakers 
are also exceptionally busy in most districts. The 
branch reports of the trade union secretaries vary 
somewhat in their descriptions of the state of trade, 
but in no case do they report it to be bad; good, 
moderate, or fair are expressions used for the various 
districts. In the Manchester and Salford district the 
general trade is so good that only 577 out of 21,422 
members were said to be unemployed. Ironfounders, 
boilermakers, machine workers, and brassfounders 
report trade as good ; engineers and smiths as good at 
Warrington, moderate at Manchester, Salford, and 
Northwich. Other iron, steel, and metal workers are 
fairly well employed generally. 


The position of the iron trade at the close of last 
week was a strong one, the general business tone being 
very satisfactory in character. There has been a large 
demand for common bars, rods, merchant hoops in 
strip, trunk and working up sheets. Good sales have 
also been effected in tank plates, angles, and channel 
iron, all of which are hee in considerable quantities. 
The Admiralty are large customers for different mate- 
rial for dockyard purposes. The best branded bars 
are in good request, and makers have no difficulty in 
obtaining the full minimum price for unmarked bars, 
and for the better qualities higher rates. Common 
sheets alone seem to fall into arrear, the demand being 
limited. In most other branches full rates rule, with, 
in some cases, an advance on current rates for delivery 
over the quarter. Galvanised iron has been in great 
request, large quantities being required both for home 
purposes and for export. The steel trade is full up 
with orders, makers being so heavily booked that 
further orders cannot easily be entertained for early 
delivery. Generally the furnaces, mills, and forges 
are working well throughout the district, but the out- 
put is not fast enough to meet the current demands. 

In the Birmingham district the pressure is so great 
that, in the iron and steel trades especially, the holi- 
days were limited, most of the mills and forges hav- 
ing arranged to restart on Tuesday night. It seems 
that the entire current production of iron and steel, 
with the single exception of sheets, is going into con- 
sumption, there being no margin for stocks. Conse- 
quently consumers have to go on the hand-to-mouth 
principle, being content, as far as may be, if present 
requirements are met. There seem to be signs of a 
further advance in some branches after the holidays 
are over. The general trade of Birmingham is good, 
only about 1.7 per cent. being out of employment, and 
some of those included in the list scarcely hope to be 
able to find work. In the engineering and allied 
trades employment is on the whole good ; in the cycle 
branches overtime has had to be resorted to. In the 
other iron, steel, and metal trades employment is from 
fair to good, with here and there a slackness in com- 
parison with other branches. 


A conference on Labour Co-partnership was held in 
Liverpool last week, more or less in association with 
the annual Co-operative Congress, the object of the 
former being to develop the productive side of co- 
operation. One of the local speakers said that co- 
operation had a sad history in Liverpool; many, 
indeed, can testify to that fact. In Manchester it 
flourishes ; in Liverpool it has always languished, even 
when it was not worse than that. 





The Northumberland miners have resolved to seek 
a general advance in wages of 10 per cent. This 
matter will come before the Joint Committee, and be 
discussed. There is not much danger of a strike, for 
in recent years these questions have been settled by 
negotiation. 








THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society held on the 
12th inst., Professor Perry, Vice-President, in the chair, 
Dr. Lehfeldt read a note ‘‘On the Vapour Pressure of 
Solutions of Volatile Substances.” The change in vapour 
pressure of a solvent due to the solution in it of a small 
quantity of volatile material has been calculated on the 
basis of Raoult’s rule for the corresponding case of a non- 
volatile dissolved body. The author has interpreted the 
formula of Nernst in the following words: When a 
small quantity of volatile substance is dissolved in a 
liquid the vapour pressure of the liquid is altered in the 
ratio of the molecular fractional amount of solvent in 
the liquid to that in the vapour. In order to test this 
formula it has been applied to the results of experiments 
made on four series of liquids, viz., alcohol with | benzene 
and toluene, and carbon tetra chloride with benzene and 
toluene. In the case of normal solutions such as carbon 
tetra chloride in toluene, carbon tetra chloride in benzene, 
and benzene in carbon tetra chloride, the agreement 
between the observed and calculated values of the per- 
centage composition of the liquid was remarkably good. 
In the case of toluene in carbon tetra chloride the solu- 
tion contained about 29 per cent. of the dissolved body 
and as the range of applicability of the formula had 
probably been exceeded, the agreement was not so good 
as in the previous examples. The mixtures containing 
alcohol show maxima of vapour pressure, and on this 
account the departure from the formula is so much more 
marked that it is impossible to apply it except in the 
case of we | dilute solutions. The temperature used 
throughout the experiments was 50 deg. Cent. 

The Secretary read a note by Professor W. B. Morton 
and Dr. Barton on the discussion of their paper ‘‘On the 
Criterion for an Oscillatory Discharge of a Condenser.” 
In the discussion which followed the reading of the 
paper, it was pointed out that the result obtained, viz., 
that on taking into account the distribution of the current 
in the wire, a condenser having the critical capacity on 
the simple theory gives an oscillatory discharge, seems to 
be contradicted by the well-known fact that the resist- 
ance of the wire is greater, and the inductance less for 
oscillatory than for steady currents. The explanation of 
the apparent paradox is to be found in the effect of the 
damping on the inductance. When the damping is great 
and the frequency small, as in the neighbourhood of the 
critical case, what may be termed the equivalent induct- 
ance becomes ter than the steady current value. It 
is shown that this increase in L outweighs the increase of 
R in its effect upon the criterion for oscillatory discharge. 
An examination of the expression for the equivalent in- 
ductance in the case of iron shows that it is greater than 
the steady current value if the ratio of one amplitude to 

n 


the next is greater than ¢*” where n is the frequency of 
the oscillation. Since the decrease of L with maintained 
oscillations is due to a surface concentration of current, 
it is suggested that there must be an axial concentration 
in the case of damped vibrations. Following the method of 
Maxwell for determining the current density at a distance 
from the axis of a wire, an expression for the current was 
introduced, containing a damping coefficient. The “‘ quasi- 
amplitude” of the disturbance at any point in the wire 
was thus obtained. An examination of the result shows 
that making the damping zero indicates a surface concen- 
tration. If, on the other hand, the damping is great, the 
expression for the amplitude increases as the distance 
from the axis decreases, and we get an axial concentra- 
tion. Assuming sufficient damping to produce this 
effect, it is shown that as we go through the point 


P= nr where a is the radius of the wire, we pass from 


a greater value of current density in the inner parts to a 
less in the outer than would correspond to a uniform dis- 
tribution throughout the wire. From general reasoning 
the authors think that if a rapidly damped disturbance is 
propagated into a wire from its boundary, and if the 
oscillations are slow enough to allow the current to pene- 
trate to the core, we should expect to find an axial con- 
centration in the latter stages of the phenomenon. 

Dr. Lehfeldt said that Professor Lodge had pointed out 
at the reading of the paper that the solution the authors 
obtained changed character at the critical resistance. As 
this point had not been considered in the note, he sup- 

that the change in character made no difference to 
the results obtained. 

The chairman expressed his interest in the proof of the 
existence of an axial concentration. 

Mr. Addenbrooke exhibited and described a quadrant 
electrometer for application to alternating current mea- 
surements. The author has substituted for cylindrical 
quadrants two sets of flat plates, the top set being 
adjustable. In this way the range of the instrument is 
considerably increased. The ability to remove one or 
more of the top quadrants makes the needle very acces- 
sible. By lowering the needle on to the bottom quad- 
rants, and then bringing down one of the top plates, the 
instrument can be carried with safety. One of the top 
quadrants can be worked up and down by a worm gear, 
and by this motion the “electrical zero” of the electro- 
meter is obtained. The suspension consists of a flat 
ee ana pt strip, the torsion of which is found to 

perfectly uniform, there being no fatigue effect. The 
case of the instrument contains windows, so that the 





needle can be viewed from two directions at right angles, 
and there are screw motions to centre the needle with 
respect to the quadrants. To reduce the effect of air 
convection currents upon the needle, the inside of the 
case is lined with cotton velvet. The quadrants are sup- 

rted on brass bars passing oo long ebonite sleeves 
in the bottom of the instrument. This gives good insula. 
tion without the use of sulphuric acid, and there is no 
Leyden jar or condenser in connection with the needle, 
When using the electrometer idiostatically with the 
finest strip, a light needle, and the quadrants ,', in, 
apart, a difference of potential of 1 volt will produce 
a deflection of about 5 millimetres upon a screen 
2 metres distant. Using the instrument heterostatically 
with 100 volts on the needle, } in. between the 
quadrants and half a volt acting across them, a deflec. 
tion of 200 millimetres can be obtained. This sensi. 
tiveness is about twelve times as great as that got 
from instruments designed by Kelvin, Mascart, and 
Haga. Mr. Addenbrooke then showed how in conjunc. 
tion with a voltmeter and an ammeter it was possible 
with his instrument to determine all the factors of an 
alternating current system. The increased sensitiveness 
of the electrometer renders it possible to measure currents 
of any magnitude with a very small waste of energy. 

Mr. Gaster pointed out that the measurement of self. 
induction with an electrometer could only be carried out 
practically if the current curve was a sine curve. He said 
that in curves obtained from a Ganz motor a correction 
amounting to 7 percent. had to be applied. 

The chairman said that even if the curve obtained was 
a sine curve the electrometer was never used in this 
country for measuring self-induction. __ 

Professor Herschell asked if were possible to adjust the 
quadrants after the needle had been charged. 

Mr. Addenbrooke then asi ead disturbed the posi- 
tion of the adjustable plate, and after charging the needle 
reduced the deflection to zero by the worm gear. The 
author said that for high voltages the curve of the cali- 
bration was different to that obtained from the ordinary 
formula. 

The chairman said that this discrepancy was probably 
due to want of perfect symmetry. In a paper read before 
the Royal Society by Perry, Ayrton, and Mather it was 
shown that the presence of the guard around the mirror 
of an ordinary electrometer was sufficient to affect the 
needle when working with high voltages. In working 
with the plates very close together, he was afraid the 
symmetry would be liable to be disturbed by a slight 
tilting of the needle due to electrostatic attraction. 

The author observed that the plates were only very 
close together when working with low voltages. 





AFRICAN TELEGRAPHY.—The construction of the Care- 
to-Cairo telegraph has been advancing at the — 
rate of two miles per day. This progress must 
considered good, when it is remembered that the 

les, wires, and other materiél have to be transported 
tony Bess of miles from the coast, and that a route 
for the line has to be cleared through dense jungle 
and grass 11 ft. high, while trees of great size have 
also in some cases to be cut down. The line from the 
south is now being laid on the plateau between Lakes 
Nyassa and Tanganyika. The country has been surveyed 
as far as the frontier of the Congo Free State. A branch 
line is projected from some point half-way up Lake Tan- 
ganyika to Stanley Pool. From Karonga, the most northern 
station on Lake Nyassa, the telegraph will go in a north- 
westerly direction towards the south of Lake Tanganyika. 
The quickest route into the lake district is vid Chinde, 
the Zambesi, and the Shire, an outlet of Lake Nyassa. 
Murchison Falls occasion a break in navigation on the 
Shire from Chikawa to Matope. There are fourteen 
steamers on the lower river and three on the upper—that 
is from Murchison Falls. These steamers are stern- 
wheelers from 60 ft. to 100 ft. long, while they draw 20 in. 
water. There are four cargo steamers on Lake Nyassa, 
one of them being German. There are also two gun: 
boats on the lake, one belonging to the Government, and 
the other to the telegraph ‘-e-~" These. gunboats 
have a draught of 5 ft. to 6 fo. e gp gh has at 
present only one steamer ; but two others, one nglish and 
the other German, are being built. As is usually the case 
with lake navigation, terrific storms have occasionally to 
be encountered on Lakes Nyassa and Tanganyika ; long 
experience has, however, enabled the natives to predict 
when these storms are likely to arise. It is proposed that 
the telegraph should run westward of Lake Tanganyika, 
in the Congo Free State country, and that it should then 
enter German territory, enabling it to be continued ~ 
the western shore of the Victoria Nyanza. Thence : e 
line would be carried into Uganda; only some 250 ~~ 
of German territory would have to be traversed. ’ 
surveyors for the company are Mr. Otto Beringer am 
Mr. Graham. Mr. Beringer, who is about 30 years of age, 
is at present spending a holiday in England. Whee , 
left he had advanced 220 miles beyond the point . 1c 
the constructing had reached. Mr. Beringer pong ts = 
exploring expolition of 10 whites and 800 to 1000 - 4 
He advances with two whites and 200 blacks. He — 
the route which the telegraph has to follow, and he ¢ — 4 
a path for it about 15 ft. wide. Everything gir wed 
before the pioneers, even trees 3000 years old being -s ra 
A second party follows and widens the 15 ft. pa ‘ 
60 ft. more or less, according to the nature of the coun ry; 
A third party digs the holes, a fourth fixes the poles, - r 
a fifth stretches the wires. The poles are of eg 
have been all sent out from England. They we! +e 
each, and are generally 14 ft. high, although higher a8 
and heavier matérial are employed for longer paper 
When the line has to cross gullies or am, ‘ 350 
unusual for the spans to attain a length of 
yards, 
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CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACIS 1883 —1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are tioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Lae cries > yal Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
Specification ts, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the t of a plete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


21,216. L. L. Gerin, Lyons, France, Self-Propelling 
Trolley. [7 Figs.] October 8, 1898.—This invention relates to 
aself-propelling trolley for taking electric current from a line- 
wire and transmitting it by a flexible conductor to the vehicle to 
be driven, and has for object to avoid the inconvenierces of 
taking current by the means at present employed such as trolleys, 
brushes, slides, and the like, which are dragged by, or carried upon, 
the vehicle. These known devices are often exposed to lateral 
strains which may cause them to leave the line wire, and more 
particularly, they cannot be practically adapted to electric trac- 
tion on roads without rails, but a trolley constructed according to 
this invention moves of itself along the line wire and indepen- 
dently of the vehicle to which it is connected by means of a flexible 
conductor of variable length, so that the carriage may freely de- 
scribe all the necessary curves without ceasing to receivecurrent and 
without the conductor or locomotive trolley undergoing any dele- 
terious lateral strain. Owing to this arrangement the device for 
taking current is no longer connected in a more or less rigid 
fashion with the vehicle to be driven, but the trolley and vehicle 
form two apparati which travel together and are capable of 
moving apart or approaching more or less one to the other in a 
lateral direction. The trolley motor is driven by the current 
passing through the car so that its speed of travelling, its start- 
ing, and its stopping, are under the same conditions of control as 
the vehicle motors. (Accepted May 3, 1899.) 


1001. E. F. Porter, Roxbury, Mass., U.S.A. Elec- 
tric Heaters. [3 Figs.] January 10, 1899.—This invention 
relates to that form of electrical heating apparatus in which is 
employed an electromotor fan in conjunction with a resistance. 
To prevent the resistance becoming overheated by accident, it is 











connected in series with the fan motor, both circuits, therefore, 
being necessarily closed or opened at the same time on operating 
theswitch. The resistance is wound upon the blades of the fan, so 
that it may be brought into intimate contact with as great a 
volume of propelled air as is possible, and that with a minimum 
consumption of energy. (Accepted April 26, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7280. S. Rosinski, Paris, France. Catalytic Gas 
Lighter. [13 Figs.) March 25, 1898.—(Amended Specification.) 
_ This lighter is one of the class in which a pilot jet supplied with 
gas from the main passage of the burner is used to ignite the 
main flame. The pilot jet is afterwards extinguished automatic- 
ally by the pressure of air, mercury, or both of these contained 
ina tube, the upper end of which is in proximity to the main 
flame, and is adapted to be heated thereby to such an extent that 
as soon as the latter is kindled the air or niercury within the 
tube expands and presses down a rubber or other diaphragm at 
the base of the tube on to the nipple through which the gas to 
supply the pilot flame flows. The catalytic igniting nodule is 
formed from gelatinous alumina and chloride of platinum (in 
accordance with Patent 7280a of the same date), and is provided 
With fine platinum wires to favour progressive ignition in the 
usual way. (Accepted April 27, 1899.) 


9075. J. Bueb, Dessau, Germany. Extractin 
Cyanogen. April 19, 1898.—It is stated in this Specification 
that endeavours have been formerly directed towards the cyanogen 
salts in solution for the reason that otherwise the = appa. 
ratus might become clogged, and in dealing with the said salts 
in solution with a view to their utilisation inconvenience was 
experienced owing to the large quantities of liquid to be handled. 
The object of the present invention is to provide a process 
in which insoluble cyanogen products are formed and se 
from the gas before it passes to the ammonia scrubbers. To effect 
this there is arranged between the cooler or tar separator and the 
ammonia scrubber, a chamber containing a highly concentrated 
Solution of an iron salt which, with the assistance of the ammonia 
at this stage present in the gas, compels the whole of the cyanogen 
to separate in the form of an insoluble precipitate. By using a 
solution of the soluble salt of iron of sufficient concentration 
Practically all the cyanogen present is obtained. If the soluble 
salt of iron be not of such concentration as to cause the whole of 
the cyanogen to be obtained in the precipitate any double salt of 
cyanogen which may still be left in the dissolved condition is, if 

esired, brought to the insoluble state by boiling, and without 
any further addition of chemicals. The degree of concentration 


& | placed in a bath and melted, and the sheets of metal are im- 





double salt in a dissolved form. A solution of iron sulphate may be 
used. A method of recovering the ammonia remaining is de- 
scribed. (Accepted May 10, 1899.) 


13,687. P. C. Day and the Acetylene Illuminatin 
Company, London. Electric es. [2 Figs.) 
June 29, 1898.—The invention relates to electric furnaces used 
for smelting refractory materials from which there is an evolu- 
tion of inflammable gases. In the manufacture of calcium car- 
bide, powdered coke and lime are mixed together and fed into a 
crucible in which a carbon electrode is pended. A contact is 
first made between the carbon electrode and the bottom of the 
crucible, and after an electric arc has been struck the material is 
fed into the space between the electrode and the crucible walls. 
Some cf the raw material at once falls under the influence of the 
are, and an ingot of calcium carbide begins to form beneath the 
upper electrode, at the bottom of the crucible. Simultaneously 
with the production of carbide a large volume of carbon monoxide 
gas is liberated, and this evolution continues so long as the pro- 
cess goes on. The hot gas rising through the powdered raw 
material and escaping from the top of the crucible near the 
carbon electrode, burns with an intensely hot flame. The object 
of this invention is to avoid the injurious effects produced by the 
escaping and burning ,and for this purpose vent holes are 

rovided in the sides of the crucible, through which the gases are 

ree to pass off at or about the level of the arc. Means are pro- 
vided w — the level of the top of the crucible can be kept 
near that of the carbon-holder, so that the level of the pulverised 
mixture may be maintained below the carbon-holder (but cover- 
ing the carbons), and so that the mixture can be packed down 
from time to time by the attendant. (Accepted May 10, 1899.) 





GUNS AND EXPLOSIVES. 


10,540. H. C. Holden, Woolwich. Ordnance Pres- 
sure Gauge. [2 Figs.) May 9, 1898.—According to this in- 
vention a steel piston of suitable dimensions is accurately fitted 
to an cpening bored in one end of a steel box, inside which is a 
spring of volute spiral or other form, and of suitable strength and 
range of compression for the purpose in view. The piston bears 
upon the top of the spring in such manner that any pressure 
applied upon the piston tends to compress the spring. he base 
of the spring rests upon a disc of metal having a tubular portion 
in the interior of the spring ; through this tubular portion slides, 
friction t'ght, a steel index-piece, by means of which the com- 
pression of the spring is registered. In order to use the gauge, 
the spring is _s upon the disc, and the index-piece adjusted 
so that it is flush with the top of the spring. The height of the 





spring or index and disc is then measured with a micrometer ; 
the whole is then placed in the steel box, inserted in the gun, and 
subjected to the pressure which it is required to measure. The 
pressure acting upon the piston compresses the spring, and forces 
the index-piece into the tubular portion of the disc to the exact 
extent that the spring is compressed. On the pressure being re- 
lieved from the piston the spring returns to its former length, 
but the index remains, and forms a register of the compression of 
the spring. Whenthe box is opened the disc is taken out, and the 
height to the top of the index is again measured : the difference 
between this measurement and the former one gives the com- 
pression of the spring. The pressure per square inch is obtained 
from the area of the piston employed and the calibration of the 
spring. The piston should have a gas-check to prevent any 
escape past it into the box containing the spring. (Accepted 
April 26, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


12,006. Kynoch, Limited, and E. Jones, Witton, 
Stafford. Cold-Rolling Mills. [4 Figs.] May 26, 1898.— 
This invention relates to rolls for cold rolling, and is specially 
applicable to rolls for rolling brass strip. The object is to leave 
the rolls free to adjust themselves to any slight difference in 
diameter which may be due to wear or to any other cause, so 
‘that when one roll is slightly larger in diameter than another 
the surface velocities where in contact with the brass, may be 
similar. One roller (of, say, a two-roll mill) is driven by any 
ordinary gear in the usual positive manner, but instead of 
gearing the other roller to the positively driven roller by toothed 
wheels or other positive gearing, it is driven by means of a belt 
either from the lower roller or from some other shaft moving at 
a suitable speed. In such arolling mill the bearings are provided 
with rollers ; that is to say, roller bearings are adop’ instead 
of bearings of the ordinary type. This combination has the 
advantage that any slight diff in diameter does not cause 
grinding on the surface of the brass or other metal strip. The 
surface speeds of the two rolls adjust themselves, and the belt of 
belt-driven roller slips slightly to suit any variation in speed due 
to difference in diameter of the rolls. (Accepted May 3, 1899.) 


25,705. A.J. Boult, London. (G. H. Clamer, Phila- 
delphia, Pa., U.S.A.) Lead Galvanising. [4 Figs.) De- 
cember 6, 1898.—The object of this invention 1s to ‘‘ galvanise” 
iron with lead alloy whose surface structure shall be crystalline. 
The alloy, com of lead 800, tin 4, phosphorus 1 to 8, is 














mersed in the same, and when coated are drawn therefrom by 
rollers which pass the sheet in an inclined position beneath the 
cold blast from afunnel. A further set of rolls may be used to 
take down any irregularities. It is claimed that this treatment 





of the iron salt solution employed may vary within wide limits, 
ut should under no circumstances be so low as to yield the 





22.405. S. H. Thurston, | Branch, N.J., U.S.A. 
Coating Iron with Copper or Copper Oxide.’ October 
25, 1898.—This invention relates to coating iron and steel in order 
to protect it from oxidation, and specifically to coating iron and 


& | steel with a copper film or with er oxide, furnishing a product 


having a surface coating practically permanent in its nature in 
regard to mgr coger and to its power of resisting changes due to 
contact with the atmosphere. Having thoroughly cleaned the 
surfaces of the iron to be coated, they are rub with metallic 
copper until a thin coherent film adheres to the iron. This is 
done by the light frictional impact of revolving copper brushes, 
and afterwards the copper film is rolled or compressed into the 
iron, which is then heated sufficiently to turn the film to a deep 
blue-black, and to leave on the iron a thin skin of black oxide of 
copper, which it is stated adheres very tenaciously. A number 
of coats of copper in the form of metal or of oxide may be applied, 
and in some cases a protective coating of the oxide is first given, 
and subsequently covered by a layer of metallic copper. (Accepted 
May 3, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,426. 8S. Frank, Frankfort, Germany. Diaphragm 
Valve. [2 Figs.) June 2, 189%.—This invention relates to 
diaphragm valves in which neither stuffiog-box nor packing is 
employed. The valve-spindle is placed within a transversely 
corrugated tubular diaphragm, one end of which is attached to 
the cover of the valve casing and the other end to the valve 

roper in such manner that liquid cannot find its way iato the 
interior of the corrugated tubular diaphragin. By inserting the 
valve in a pipe or main through which water or cther liquid 





err under pressure, in such a position that the water or other 
iquid flows through from the side of the valve opposite that at 
which the corrugated tube is placed, any objectionable back- 
pressure can be obviated by properly regulating the spring 
pressure to which the valve proper is subjected. The combined 
forces of the spring and of the corrugated tube (which is resilient 
in the transverse direction) can be so proportioned that they can- 
not altogether overcome the water pressure acting upon the 
valve from below until, in consequence of the gradual descent of 
the valve, the normal water pressure is restored. A self-closing 
modification is shown in Fig. 2. (Accepted April 26, 1899.) 


TEXTILE MACHINERY. 


6700. A. Millar, G ow. Producing Filaments. 
March 19, 1893.—The invention relates to the production of 
threads or fil ts from alb btained from eggs or blood, 
the gelatinous substance in seaweed and from other substances. 
The albumen from which the threads are to be formed is placed in 
a vessel and rendered liquid or plastic by means of solvents or by 
the action of heat. The vessel is furnished with nozzles or nipples 
through which the liquid or plastic material exudes in the form 
of thin thread-like streams. ese liquid or plastic threads fall 
upon an endless travelling band of considerable length on which 
they are dried to a sufficient degree to admit of their being lifted 
off the band and wound on to a bobbin, and then in order to 
render them insoluble in water they are subjected to the action 
of formic-aldehyde, a solution of alum, of ch alum, 
or of bichromate of potash, or they are treated by any other of 
the known processes for rendering alb and gelatine insoluble 
which are in common use. The invention also vides for com- 
bining with the albumen metallic compounds (especially of the 
metals of the alkalis and of the alkaline earths), of which phos- 
phate of lime and phosphate of alum are examples. ese 
metallic compounds may also be combined with gelatine alone, 
without any admixture of albumen. It is stated that filaments 
produced from the before-mentioned substances are similar in 
chemical composition to silk, wool, hair, and other insoluble 
animal products, and that they have the qualities of flexibility, 
elasticity, and tensile strength in a greater degree than when 
made from gelatine, albumen, &c., without combination with the 
said metallic substances, (Accepted May 10, 1899.) 











11,127. D. H. Gill and J. Howell, Birmingham. 
Motor-Tram Guard, [7 Figs.] May 16, 1898.—This invention 
relates to life-saving appliances or guards to be attached to tram- 
way engines or cars, and consists in constructing such guards 
of a cylindrical shape, and so as to be revolved in an opposite 
direction to the motion of the wheels of the engine or car to 
which the invention is applied. In one apparatus constructed 
in accordance with this invention is used a cylindrical drum of 
wood or metal of a diameter smaller than that of the wheels 
of the engine or car, and of a length about equal to the 





























width of the front of the latter. The outside of the drum 

wound or coated with india-rubber or other material in the 
form of ropes or tubes or of ribbed or netted sheets, and the 
drum is mounted on a horizontal axle or on pivots running in 
metal or other brackets or arms attached to the front of the 
framework of the engine or car so as to be clear of the roadway. 
The drum is operated from the front axle of the engine or car in 
the following manner : Between the drum and the engine or car 





gives a crystalline or ripple-marked sheet free from surface cracks 
or minute perfora’ions. (Accepted April 26, 1899.) 


framing, at about the same level as the drum axle, is mounted 
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[May 26, 1899. 











a light spindle, which is geared by chain gearing and sprocket | drawing illustrates in sectional elevation an apparatus adapted 
wheels to the front axle or other revolving part of the engine or 
car. This spindle carries a spur pinion gearing with a spurwheel 
referably in the middle of its 


fixed on the axle of the drum, 


length, and the gearing is with a metal or other hoo 


to carry out the impregnation process. 
timber to be treated is placed 


The air dried or seasoned 
in the chamber a so that it rests | from carbonic acid and water vapour as is possible. The oxygen 
with the root end upon a grating. The chamber is then closed | mixture is heated to a moderate temperature (not exceeding 
ped | and air exhausted therefrom and from the wood by means of an | 400 deg. Cent.) before being introduced to the fuel. When a 


any Ped of the process sufficiently to produce carbonic acid 
but that the mixture is brought to fusion in an atmosphere as free 


guard within which the guard revolves. The space from the top| air pump. By this operation a partial vacuum is formed in the | greater proportion of oxygen than 30 per cent. is added to ths 


of the drum to the front of the engine orcar, and at the ends may 
be enclosed with metal or other light casing carried to a suitable 
level near the roadway, so that only the front of the drum is ex- 
posed. By these means when the engine or car is in motion the 
cylindrical drum is revolved in an opposite direction, so that any 
obstacle is rolled safely along or swept aside. Various modifica- 


tions are provided. (Accepted April 26, 1899.) 


9705. W. E, Carmont, Kingsto 
Vehicle Wheel Tyre. (3 Fi 


subjec' 


the rim, and the inner wing of each has slots or recesses into 
which portions of a rubber liner can be forced by keys or pi 

driven in at the ends of the segments, which keys or pegs in 
conjunction with the swellings of the rubber into the slots main- 
tain the segmentsin position. The rubber lineris specially shaped 
and has one or more slots or grooves in its inner periphery to 
contain a rope core or cores to bear against the inner face of 
the rim, the undulatory or twist surface of the rope being in 
contact to prevent creeping action of the tread segments and of 
the rubber liner ov the rim while travelling. The segments are 
in double-ring fashion and the ends break joint to spread the 
weight and to obtain a firm hold on the ground. ecepted 
April 26, 1899.) 


MISCELLANEOUS. 


$745. P. Knoch, Berlin, Germany. Corrugated 
Roofing. February 20, 1899.—This invention provides corru- 
gated roofing plates which are non-conductors of heat and are so 
light as to be particularly adapted for covering large-span roofs, 
and can also be employed for ———s isolating beds in walls, 
ceilings, &c., for the purpose of deadening sound and excluding 
dampness. Two methods of producing such roofing are employed; 
in one the breadths of felt or of other material (which may be 
c dofa of superposed layers) are saturated with 
chrome-gelatine in the known , and subsequently, when 
about half dry, are pressed between heated metal plates having 
undulatory or corrugated surfaces corresponding to the sectional 
shape to be given to the material under treatment. Instead of 
the aforesaid press plates fluted rollers may be employed. The 
material after having been removed from between the press 
plates, or after having passed through the roller press, as the 
case may be, will, it is stated, rigidly preserve the sectional 
conformation imparted to it, and, in order to increase its 
capacity of resisting moisture is subsequently subjected to a 
treatment with acetate of alumina in the known manner. The 
outside surface is afterwards coated with asphalt or similar 
material, whilst the inner surface, t.e., that directed towards the 
interior of the space to be roofed or isolated, receives a coating of 
oil-paint. It is claimed that this roofing is superior to metal in 
that it is sufficiently strong for the purpose and is lighter, is more 
resistant of acid fumes and atmospheric influences, is less con- 
ductive of sound, and (being a non-conductor of heat) is not pro- 
ductive of condensation. (Accepted May 3, 1899.) 


11,456. C, G. Hagemann, and F. O. C. Zimmermann 

ud en,Germany. Manufacture of Celluloid. 
May 20, 1898.—For the pu of making plastic and non- 
inflammable celluloid in accordance with this invention, nitro- 
cellulose which may contain about 50 percent. of water (and 
therefore need only be pressed but not dried), is combined with 
acetone or other solvent to form a viscid mass. A concentrated 
aqueous solution of sulphate of alumina is then added by stir- 
ring or kneading, the solution combining with the solution of 
nitro-cellulose to form a homogeneous translucent kneadable 
mass. Into this mass there is gradually introduced, with con- 
stant stirring or kneading, concentrated soda lye, until 
neutrality is effected, which is indicated by the mass becomin 
converted almost sudderly into a more crumbly or friable cond. 
tion. The mass thus obtained contains nitro-cellulose, alumina 
hydrate, Glauber’s salt, and acetone, or such other solvent as 
may have beenemployed. The two last constituents are removed 
by stirring the material in water, whereby the nitro-cellulose 
remains behind in intimate combination with alumina hydrate 
asa fine granula’ mass which may be subj to centrifugal 
action or to pressure, whilst the acetone and the Glauber’s 
salt pass into the water and can be entirely removed by wash- 
ing several times. The acetone is recovered from the wash- 
ing water by distillation, whilst the Glauber’s salt separates 
in the form of crystals from the residue of distillation. The 
compound of nitro-cellulose with alumina hydrate thus produced 
is dried and gelatinised in a usual manner, for example, with 
acetone or with camphor containing acetone, or camphor con- 
taining alcohol, or into castor oil, &c., and is formed by the 
ordinary process into blocks or is moulded directly into articles 
for use. (Accepted May 8, 1899.) 


H. H. Lahn, London. (/. Conrad, Munster, 
Germany.) Rendering Wood Fireproof and Anti- 
septic. [1 Fig.) February 24, 1899.—This invention is for the 
purpose of rendering w durable and incombustible. One 
solution is used for preserving and another for fireproofing, and 
these are applied one after the other, so that they act in combi- 
nation and perform by such combined mutual action the pur- 
poses aimed at, the combined effect being greater than the sum 
of the single actions of the said solutions. The invention com- 

rises an impregnation of the wood first with a solution adapted 
render the albuminous matters innocuous, and then with a 
solution capable of combining with the former in order to form 
incombustible salts. The wood is first impregnated with lime 











m - on - Thames. 
+ ay April 27, 1898.—This inven- 

tion has for object a construction of resilient tyre for wheels 
(chiefly for use on heavy vehicles), in which wide treads are 
necessary, to bear the weight, to pass over tramrail grooves and 
over rough roads ge erally, without skidding and without being 
ted to a slewing motion on inclined roadways. A broad 
gutter shape of rim is secured to the felloe of an ordinary or extra 
wide wheel, and the edges of the flanges are curved inwardly, 
each being formed wiih a deep inner shoulder up and down 
or against which the segments constituting the tread have 
lay. These segments are in pairs and are also of gutter shape 
in cross-section, they are narrow compared to the width of 
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warm weak lime milk—is allowed to flow into the chamber a, 
and a force pump is applied by means of which the said lime 
milk is forced into the pores of the wood. The wood thus satu- 
rated is then slowly dried by blowing dry air through the said 
chamber. After drying, the wood is similarly treated with the 
second imp: ating solution constituted as aforesaid and applied 
in a hot condition. (Accepted April 26, 1899.) 


3961. J. Wetter, London. (Guldenstein and Co., Frank- 
fort, Germany). Manufacture of Portland Cement. 
February 22, 1899.—This invention has for object the utilisation 
of blast-furnace slag for the manufacture of Portland cement 
For this purpose the slag is introduced directly from the blast- 
furnace, and while still in an almost liquid condition, into cold 
water whereby it is converted into emall nules known as 
granulated slag sand, which substance is dried and subsequently 
reduced to fine powder with the addition of crudelimestone. The 
quantity of limestone added varies according to the chemical 
composition of the slag sand, but as a rule equal quantities of 
slag sand and of limestone areemployed. To the ground product 
obtained as described pulverised white lime is added in small 
quantities, from 4 to 5 per cent, being sufficient in most cases, 
and this mixture then is slightly moistened and moulded in a 
brick press, so as to form bricks, which are immediately exposed 
to the open air, and after a few days are delivered to the kiln, 
where they are burnt until they shrink and harden, after which 
they are ground to the consistency of flour. It is stated that 
the Portland t thus obtained can be used immediately. 
(Accepted May 10, 1899.) 


3364. B. Rogers, London. Storm Water Gulley 
Top. (3 Figs.) February 15, 1899.—The object of this inven- 
tion is to allow the overflow of water or other fluid from storms, 
or other causes, to pass intothe main chamber, and from thence 
to the main pipe or outlet of a gully trap, should the ordinary 
gully grating become inoperative by the presence of an obstruc- 
tion of any kind. The apparatus consists of a gully and attach- 
ment comprising a box of cast or malleable iron, steel, or other 
material of the section shown at A, the front side of which (or 
side nearest the roadway) is made as a grating formed of vertical 
bars and spaces B, B. This grating serves as an overflow should 
the ordinary gully grating, shown at C,C become obstructed. 
The top of the box is also formed as a grating, either with plain 
bars and spaces, or otherwise, to give the required area through 











the openings as shown at D. This top grating may be either inte- 
gral with the box, or arranged to separate from it and drop in, 
and to be secured to prevent its being removed by any other than 
the eo whose duty it is to look after such matters. The top 
grating would only come into use should the ordinary gulley 
grating C, and the vertical grating B (of this box), become ob- 
structed, when the water, or other liquid, will flow through it into 
the chamber below, E, Fig. 1, and hence through the main pipe 
or outlet. In the side of the chamber E, and immediately below 
the frame of the ordinary gully grating, there is an opening of 
any required size and shape, to admit any water or other fluid, 
which cannot flow into the chamber through the ordinary gully 
grating, in consequence of its being obstructed. The box forming 
the storm overflow is fixed immediately alongside the ordina: 
gully grating frame, and takes the place of a portion of the ker! 
at the vr of the pavement, which is removed for this purpose. 
(Accepted April 26, 1899.) 


3940. W. Borchers, Aix-la-Chapelle, Germany. 
Prod Calcium Carbide. [8 Figs.) February 22, 1899. 
—This invention relates to the production of calcium carbide 
by the regenerative furnace without the use of electric energy. 
Solid fuel, preferably charcoal or coke is employed, owing to the 
fact that at extremely high temperature only the carbon of a 
hydrocarbon substance is burnt, but hydrocarbons may, however, 
be used when they are economically suitable by reason of their 
cheapness or on account of the resulting hydrogenous furnace 
gases being of value. The air isenriched by oxygen obtained by any 
suitable commercial and when contalsing as great a pro- 
portion as 60 per cent. of that gas used with charcoal fuel carbide is 
readily obtained in a furnace unprovided with regenerative arrange- 





milk, and then with a solution of ammonia and boric acid. The 
























said chamber, after which the first impregnating liquid—a luke- | air, the temperature to which it is necessary to heat the mixture 


is considerably reduced so that a metal pipe may be employed 
for the air conduit. The air-jet nozzles of magnesite are 
arranged tangentially to the furnace axis and are so disposed in 
relation to the packed mass of fuel and of carbide constituents 
that the air must be thoroughly burnt before the gaseous pro- 
ducts of combustion can reach the carbide mixture. The car- 
bide mixture may be in the form of compressed charges whose 
surfaces are covered with a mixture of coke and tar. The ex- 


ne a tus as well as a simple form of regenerative 
lurnace em! ying Save principles, arranged to be operated 
continuously, are illustrated. (Accepted May 10, 1899.) 


1560. A. Musiacco, Brindisi, Italy. Belt Tightener, 
(6 Figs.) (Convention date, June 23, 1898.) January $3 lene 
The object of this invention is to —— an apparatus which will 

oin the ends of the belting, and give it the requisite tension. 
he tightening can be done without removing the contrivance 
from its place or removing the belt from the pulleys. The con- 
struction of the apparatus, both as regards its dimensions ard 


















strength, is varied according to the width of the belt to which it 
is — and the force which the belt has to transmit. The belt 
is tightened by means of a key fitting upon the square ends of 
the shafts F, F, When the belt has been sufficiently tightened 
the strain may be taken off the pawl and ratchet gear by depress- 
ing the centre screw, which lowers a toothed wedge which forces 
and holds the belt firmly against the two friction pins B, B, 
(Accepted April 26, 1899.) 


11,463. F. M. and D. D. Spence, Manchester. 
Treatment of Sewage. May 20, 1898.—This invention con- 
sists in improvements in the treatment of sewage, in which term 
is included all liquids containing putrescible excrementitious 
substances and of or — matters. The inventors state 
that when sulphuric acid and ‘aluminoferric” or sulphate of 
alumina are added in suitable proportions to sewage to precipate 
putrescible matters, the fat or fatty acid of the soapy or fatty 
matter a is also thrown down, and that when the precipi- 
tated sludge containing these substances is dried, the fat or 
fatty acid can be extracted by a volatile solvent and recovered 
for use, while the defatted nitrogenous and phosphatic residue 
left_ by the solvent is capable of employment as useful manure. 
The liquid effluent from sewage so treated is stated to be better 
suited for use on land than the effluent from other processes in 
which the matter of a fatty nature is not eliminated. (Accepted 
May 10, 1899.) 


16,278. P. M. Justice, London, and R. L. Morgan, 
Worcester, Mass., U.S.A. Screw-Thread Taps and 
Holders. [6 Figs.) July 26, 1898.—This invention ‘relates to 
screw taps, its objects being to enable the tap or screw-thread 
oovieg portion to be put out of action when the tap approaches 
the bottom of a hole, so that the more delicate taps may not be 
broken by the continued rotation of the holder. According to 
this invention the tap is provided with a spring-controlled pin 
projecting from its end, which pin when it touches the bottom 
of the hole acts to loosen or disengage the ta oy ad from its 
holder, which may then continue rotating without arm to the 
tap. In one arrangement a loose pin or rod is allowed to project 
from the end of the tap and extends through the same back into 





the tool-holder. The tap is non-rotatably held in a strip plate or 
bar which may be passed into the chamber of the tool-holder 
through slots or openings, and which is capable of rising or 
falling therein. strip plate or bar is normally kept pressed 
into the recess of the tap or tool or its head, and as it also en- 
gages with the walls of the tool-holder the parts must rotate 
together. As soon as the rf is forced up, the steip plate or bar 
engaging with the recess of the tool is forced up by the head or 
end of such pin against the pressure of the spring and remains 
out of engagement so long as the pin is in this position, so that 
the tool-holder may rotate without the tap or tool. Means are 
provided for holding the tap or tool in the holder while yet allow- 
ing it to rotate, but when the holder is turned in the reverse 
— the tap is rotated and withdrawn. (Accepted April 26 
1899. 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford: 





ments. When Tet regeneratively, however, 30 per cent. of 
oxygen suffices, and it is stated that the carbon is not oxidised in 
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Steal 
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ON THE CONNECTING-ROD PROBLEM. 
By ProressoR DUNKERLEY. 


| Dvrine the last two or three years much has 
been written on the connecting-rod problem. 
Some writers have confined their attention to find- 
ing the position of the crank corresponding to the 
int of zero acceleration of the piston. This, 
although an interesting mathematical exercise, can 
hardly be considered of much importance to the 
engineer. The true problem of the connecting-rod 
deals with the effect of the inertia of the rod on 
the crank-effort diagram, and on the frame, and 
also on the bending stresses induced in the rod. 
The constructions given below were first given 
to the Engineer Officers and Naval Constructors 
studying at the Royal Naval College in April, 





(9946 4) 








Problem I.—To find a graphical solution for the 
force required for the acceleration of the rod. 

Problem II.—To find the precise effect of the 
inertia of the rod on the crank-effort diagram ; 
or to obtain the ‘‘ equivalent inertia force” at the 


piston. 

Problem III..—To find the precise displacing 
forces on the frame. 

Problem IV.—To find the bending stresses in- 
duced in the rod by its own inertia. 

To solve these problems it is necessary to know 
the acceleration of the piston in any position. 
The true acceleration is given by either Mohr’s 
or Klein’s construction. A very common approxi- 
mation sometimes adopted is 


w? r (cos 6 + 5 cos 26 ) 


in which w is the angular velocity of the crank, 
r the crank radius, n the ratio of the length of 
the rod to the crank, and @ the angle turned 
through by the crankshaft measured from the 
inner dead centre. A convenient construction 
involving this formula is shown in Fig. 1.* The 
circle of radius A C represents the crankpin circle 
and the two smaller circles, which touch each 
other at the crankshaft centre, and have their 
diameters along the line of stroke, have a radius A G 


equal to i times the crank radius. Then, when 
n 


the crank occupies the position A C, the ‘‘ primary” 
acceleration of the piston is w? A D and the 
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1898. At the time we thought they were new ; 
but in a conversation with my friend Mr. J 
Peace, of Emmanuel College, Cambridge—whose 
attention had been previously called to the subject 
—I found that he had arrived simultaneously at a 
construction similar to that given in Problem 1. 
Amongst others, the solution to Problem 1 
was communicated to Professor Dalby, who 
adopted it—with acknowledgments—in his ex- 
cellent paper recently read before the Institu- 
tion of Naval Architects. Professor Dalby, how- 
ever, found, on the eve of the publication of his 
paper, that Klein in 1891 gave a similar construc- 
tion, and I have also recently learnt that Massau 
has worked on somewhat similar lines. Probably 
speaking, many others interested in this subject 
have independently arrived at similar solutions. It 
8 only natural that a number of men interested in 
4 problem exceedingly limited in extent, should in- 
dependently adopt similar methods of attack. As, 
however, the full discussion of the rod problem 
es not appear to be very well known, it might 
of interest to give the solution to the four 
problems stated below. 

It must then be distinctly understood that we 
are considering purely and simply the effect of the 
inertia of the rod. Any question of steam pres- 
) Sure or of the inertia of the reciprocating parts is 

entirely omitted, as the method of dealing with 
; these is perfectly well known. The angular 


Velocity of th i 
unifore, of the crankshaft is supposed to be 


The four problems requiring solution are : 













‘‘secondary” acceleration is w? G F, the total 


B. | acceleration being equal to their sum, i.e., to 


w? A H. This gives correct values at the two 
ends of the stroke, and is probably more than 
sufficiently accurate for all practical purposes in 
intermediate positions. The true acceleration 
might, however (theoretically), be found from 
Mohr’s or Klein’s construction (see below). 

In any case, whatever method of obtaining the 
acceleration be adopted, let, when the piston is at 
P and the crank at C (Fig. 2), the acceleration of 
the piston on the same scale that A C represents 
the centripetal acceleration of the crankpin be 
AH marked off in the direction of motion of P ; or, 
in other words, let w? A H be the acceleration of 
the piston in magnitude and direction just as 
w* A C represents the acceleration of C in magni- 
tude and direction. Then clearly w? C H represents 
the acceleration of C in magnitude and direction 
relative to P. If, then, H L be drawn perpen- 
dicular to the rod, »? H L represents the tangen- 
tial acceleration of C relative to P, due to the 
swinging of the rod about P; whilst w? C L repre- 
sents the centripetal acceleration of C due to the 
rotation of the rod about P. In fact, if ¢ represents 
the angular obliquity of the rod, then the former is 


2 
equal to C P a , whilst the latter is equal to 
2 
CP (s* . Any construction, such as Klein’s or 
* For a second construction see a — by Mr. Mac. 
Farlane Gray in the Proceedings of the Institution of 
Naval Architects. 








Mohr’s, which accurately gives the acceleration of the 
piston, has for its basis the drawing of CL = C P 


2 
(5% y/o, that is, equal to C M?/C P since 9° = 
w re where M is the point (not shown) where 
the connecting-rod produced meets the perpen- 
dicular through A to the line of stroke. In Mohr’s 
construction, L is obtained by drawing a line 
through M parallel to the line of stroke to meet 
the crank produced, and through this point of 
intersection drawing a line perpendicular to the 
stroke to meet the rodin L. In Klein’s, a circle 
of centre C and radius C M is drawn to intersect a 
circle described on the rod as diameter ; the common 
chord is the line L H. Both these constructions 
merely express the above relation. 

Now it is well known (see Ewing’s ‘‘ Steam 
Engine”) that the force required for the accele- 
ration of the rod has three components, viz., a 
force acting through the centre of gravity G of 
the rod in a direction parallel to the line of stroke, 
and equal to m x acceleration of the piston, m 
being the mass of the rod: a force required to 
cause angular acceleration about the crosshead, 
which acts through the centre of percussion K per- 
pendicularly to the rod, and equal in magnitude 
to m x tangential acceleration of the centre of 
gravity, about P : and, finally, a force acting along 
the rod towards P, and equal to m x centripetal 
acceleration of G about P. If G Q in Fig. 2 be 
drawn parallel to the line of stroke to meet C H 
in Q, and Q N be drawn parallel to the rod to meet 
HL inN ; then since LH andC Lare proportional 
to the tangential and radial accelerations of C about 
P, we have that H N and N Q represent the tan- 
gential and radial accelerations of G about P. Hence 
in the figure A H N Q the sides H A, N H, and 
Q N represent the three forces mentioned above in 
magnitude and direction, so that the resultant force 
will be m #? Q A in magnitude and direction. To 
find its line of action, it must be remembered that 
the resultant of the second and third forces must 
pass through their point of intersection K, and 
must be parallel to Q H, since N H and Q N re- 
present these two forces in magnitude and direc- 
tion. If, therefore, K R be drawn parallel to 
C H, the resultant of the three forces will pass 
through R since that is the point of intersection of 
the first force, and the resultant of the second and 
third. Thus a force through R acting parallel to 
AQ and equal in magnitude to m w* A Q is 
the single force required. This is the solution to 
Problem 1, and, as has been already stated, a 
similar construction was previously given by Klein 
and Massau. It might also have been obtained by 
a consideration of the instantaneous centre of zero 
acceleration, but, as this is not a familiar method 
of attack, the above proof is given in preference 
to it. 

Tosolve Problem 2 let 8 in Fig. 3 represent the 
direction of the resultant force on the rod neces- 
sary to cause its motion. The force S causes re- 
actions at the crosshead and crankpins. Neglect- 
ing friction, that at the crosshead must be perpen- 
dicular to the guides so that that at the crankpin 
must act along TC, T being the point of inter- 
section of the line of action of S, and the perpen- 
dicular to the stroke through P. If, therefore, 
QB is drawn perpendicular to the stroke, and AB 
parallel to C T, mw? QB represents the force on 
the guides, and mw? A B the force which must be 
applied to the large end of the rod by the 
crankpin in order to get the desired motion 
of the rod. Without affecting the equilibrium 
of the system, we can apply two equal and opposite 
forces, parallel to the line C T and equal in magni- 
tude to m w? A B, acting through the crank centre, 
thus giving a displacing force on the main bearing 
represented in magnitude, direction, and line of 
action by m w? A Band acouple. The moment of 
this couple represents the retarding or accelerating 
moment on the crankshaft. The curve of crank 
moment, therefore, due to the inertia of the rod, can 
be thus obtained, and this must be subtracted from 
or added to the turning moment on the crankshaft 
due to the steam pressure, in order to get the effec- 
tive moment. In dealing with the inertia of the re- 
ciprocating parts, it is, of course, usual to correct 
the indicator card for inertia at the outset ; but 
we might draw the turning moment curve due to 
the steam pressure and inertia forces separately as 
we have to do, for instance, when dealing with the 
rod. It is, however, of interest to determine what 





696 





ENGINEERING. 


[JUNE 2, 1899, 





es 





fraction of the rod would have to be placed at the 
crosshead pin in order to produce on the crank- 
effort diagram the effect which is actually produced 
by the rod. Not infrequently half the mass of the 
rod is supposed to move with the crosshead ; but 
the exact ‘‘ equivalent inertia force” at the piston 
may be obtained by the following construction : 
Produce the resultant force S to meet the line 
of stroke in D, and join M D to meet the line 
through C parallel to the line of stroke in E (M is 
the point where the rod produced meets the-per- 
pendicular to the line of stroke through A). Along 
C N mark off C F equal to N E, and through Q draw 
Q X parallel to A F. Then mw*A X is the equiva- 
lent inertia force on the piston, * so that provided the 
fraction A X/A H of the mass of the rod be placed at 
the crosshead and be supposed to move with it, pre- 
cisely the same effect would be produced on the 
crank-effort diagram as is actually produced by the 
rod. This construction is not particularly con- 
venient, but it serves to show graphically what the 
fraction ought to be in order to produce the correct 
effect. In the rod to which Fig. 3 refers, the con- 
necting-rod is 4.5 cranks and the centres of gravity 
and percussion are respectively .7 and .93 of the 
length of the rod measured from the crosshead pin 
(torpedo-boat destroyer rod taken from Professor 
Dalby’s paper); in the position shown the frac- 
tion is .35. It will vary from point to point, 
but a curve giving it might readily be drawn. It 
will be noticed that AD, which is equal to QR, 
is for a given rod, always the same fraction of 
H P, whatever be the position of the crank ; viz., 
the fraction CK/CP. Since the distance H P 
varies little throughout the stroke (at the two dead 


centres it is r (n -+) and when the crank is 
n 


perpendicular to the stroke r a +) for a first 
n?-1 

approximation the length A D may be taken to be 
constant, being smaller the nearer the centre of 
percussion is to the crankpin. With rods usually 
met with in high-speed engines, N E will be small 
and so Q X will be nearly parallel to the crank A C, 
in which case the fraction will be approximately 
constant in all positions and equal to C G/CP, 
which, in the particular example worked out, will 
be .3.. The more nearly uniform the rod, the less 
accurate will this approximation become; but in 
all cases the above fraction is exactly correct when 
the crank is perpendicular to the stroke, as may 
be easily seen by repeating the construction for 
that position. Incidentally it might be pointed 
out that when the piston has zero acceleration, 
there is still a (small) retarding couple due to the 
rod and so the idea of an ‘‘ equivalent inertia 
force” is then meaningless; but the couple is so 
small as to be practically zero, and so the idea of a 
fraction might still be retained. 

To solve Problem 3 we have, as before, that the 
displacing force on the guides is m w? Q B, and on 
the main bearing it is m w? A B. Using an iden- 
tical construction, Professor Dalby, in the paper 
already referred to, has purposely neglected the dis- 
placing force on the guides, and has drawn curves 
of displacing force on the main bearing for different 
crank positions, He then attempts to so proportion 
the mass of the rod between the crosshead pin and 
the crankpin that they produce very approximately 
the true displacing force on the main bearing. The 
basis of his approximation appears to be to obtain 
the exact displacing force at the point of zero acce- 
leration. But, neglecting for the moment the dis- 
placing force on the guides, it will be noticed that if 
the mass of the rod be so proportioned between the 
ee and crosshead pin that the ratio of these 
hypothetical masses is inversely as the segments 
into which the centre of gravity subdivides the rod, 


* This follows from the fact that the construction 
enables us to draw Q X parallel to the line joining D to 
the instantaneous centr» of the rod. The ‘equivalent 
inertia force” is the force applied at the piston in the line 
of stroke which will keep the rod in equilibrium when 
acted on by the force S. The resultant of S and the equi- 
valent inertia force must, therefore, pass through the in- 
staneous centre O (not shown) of the rod. But it must 
obviously pass through D, since this is the point of inter- 
section of the two forces. If Q X be drawn parallel to 
D O, then since m w? A Q represents S, mw? A X 
will represent the ‘“‘the equivalent inertia force.” If O 
is in a convenient position, we can draw Q X at once. If 
it is not, the above construction still enables us to draw it. 
The proof might be left to the reader. Moreover, of 


course, the moment on the crankshaft is equal to m w? 
A X AM, which is the same as m w? AB multiplied by 
the perpendicular distance of C T from A. 





then the disturbing force on the main bearing in 
the line of stroke is exact for all shaped rods and 
in all positions.* Thus in Fig. 4 the true displac- 
ing force on the main bearing in the line of stroke 
is mw? AM. If masses m,, m, be placed at C and 
P respectively, these produce displacing forces in 
the line of stroke equal to m, w? A N and m, w? AH 
respectively. If then 


meAN+meAH=meAM 
and 
m+ mM =m 
we get 
m:m=MH:NM=PG:GC. 


magnitude and direction is m w* A B ; the approxi 
mate one, m w? A V. 

This, of course, refers simply to the displacing 
force on the main bearing. There is still the re. 
action on the guides of magnitude mw? Q B, 
Without affecting the equilibrium of the system 
we may imagine two equal and opposite forces to 
act through the crankshaft perpendicular to the 
line of the stroke of the same magnitude as the guide 
reaction, viz., m w? QB. The displacing forces 
on the frame will then be equivalent to a force on 
the main bearing represented in magnitude and 
direction by mw? A Q, together with a couple 
tending to rock the frame, of magnitude m #2 () B x 





With this distribution it must be remembered 





AP. The above distribution of mass will then 
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Seale of load ttens tty aud of shearing 
force in lbsjand of bending moments ir ft-lbs. 


that it does not give the true displacing force | 
perpendicular to the stroke. Due to m, the dis- | 
placing force on the main bearing perpendicular to 
the stroke is m, #?C N, which may be readily | 
shown to be equal to m w* QM. Due to the re- 
ciprocating mass m,, the force on the main 
bearing perpendicular to the line of stroke (which | 
is equal and opposite to that on the guides) 
is m, w? H D, where A D is drawn parallel to 
the rod, and H D perpendicular to the stroke. 
To express it in terms of m, draw Q E parallel to 
the crank A C and E F perpendicular to the stroke. | 
Then m, w* H D may readily be shown to be equal | 
to mw* EF. If, therefore, F V be drawn parallel | 
to EQ (or A C), m w? V M represents the displacing | 
force on the main bearing, perpendicular to the | 
stroke, due to the above distribution, as against the 


true value mw? B M. The true displacing force in | 








* See ENGINEERING, April 7, page 445. 


give an exactly correct force on the main bearing 
in all directions, but will only supply a ae 
couple of magnitude mw? QV x AP. The dif- 
ference between this and the true couple is, m an 
actual rod, very slight. As, however, no attempt 
is made to balance this couple—as, indeed, it 5 
unnecessary to do—it appears (to me, at least) 
that the above distribution is emphatically the one 
to take. In this connection, it should be remem- 
bered that the steam pressure itself—apart from 
any inertia effect—causes a couple on the frame, 
the magnitude of which is equal to the — 
moment on the crankshaft, but which, unlike the 
inertia couple, always acts in the same direction. 
In any case, this rocking couple can be balance ; 
by any two equal and opposite forces, of sng 
magnitude, applied at any two points vie a 
the frame. (In passing, it might be poate ees 
that it is due to no errors of drawing that. : 
not coincide with B; as is sufficiently obvious 6Y 
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considering the position of the piston when its 
acceleration is zero.) 

Finally, as regards the fourth problem, viz., to 
determine the bending stresses in the rod. In 
Fig. 5 the acceleration of any point D of the rod 
is, from what precedes, represented in magnitude 
and direction by «? EA, or if 6m be an element 
of the mass of the rod at D, the inertia force is 6 m 
w AE acting in a direction parallel to A E. This 
might be resolved along and perpendicularly to the 
rod. Considering merely the forces perpendicular 
to the rod, the curve of acceleration normal to the 
rod is clearly a straight line. Thus, at C, the 
acceleration normal to the rod is w? A L, and at P 
it is # HK, where AL and HK are drawn 
perpendicular to the rod, and A K parallel to it. 
If these be set up on the connecting-rod as base we 
get the straight line U V, the ordinate to which at 
any point represents the normal acceleration at 
that point. If the rod were uniform it would, on 
some scale, be a curve of load intensity. Knowing 
the curve of loads, we can at once obtain (by in- 
tegrating the curve of loads) the curve of shearing 
force, and so (by integrating the curve of shearing 
force) the curve of bending moments in the usual 





actual rods on the above basis. One example by 
him well illustrates the general nature of the 
result. Fig. 7 refers to the rod of a torpedo- 
boat destroyer. The stroke is 18 in., the length 
of the rod between the centres is 36 in., the 
length over all is 47.2 in., the external diameter 
varies from 3}in. at the crank end to 3} in. 
at the crosshead end, whilst the internal diameter 
is 1? in. The actual weight of the rod complete is 
412 |b., which checked with the weight as calculated. 
The outline of the rod is shown by the dotted line 
in order to better interpret the curve of inertia 
load. The curve representing the mass intensity 
per foot-run is not. shown; but the ordinate to 
the curve BDEFG, which is drawn on the con- 
necting-rod as base, at any point represents the 
mean inertia load per foot-run normal to the rod at 
that point. In other words, the ordinate to the curve 
BDEFG at any point is the product of the mass per 
foot-run of the rod at that point multiplied by the 
acceleration of that point in a direction normal to 
the rod. (In the case worked out, ordinates were 
erected every 2in.) The curve BJ K represents 
the shearing force on the rod at any section due to 
the inertia load alone ; whilst the distance of the 














"ee ws.’ . 10000 One an ee 
Scale of load Intensity fe Scale of bending moments tr ft-lbs 
run and ofshearing force sn Ue. : 


way. Fig. 6 represents the case of a uniform rod 
6 in. in diameter, 6 ft. long, with a 3 ft. stroke 
going at 130 revolutions per minute, the crank 
angle being 60 deg. The curve of load intensity is 
the curve D D D; the curve of shearing force due 
to the reaction at the crankpin alone is the line MM 
parallel to the rod ; the curve of shearing force due 
to the inertia load, measured from the crankpin 
end, is N NN, so that the shearing force at any 
point is the ordinate to N N N measured from M M. 
Finally, the curve of bending moment is the curve 
CVV VP. Inthis example the maximum bend- 
ag moment was 1860 foot-pounds, and the maxi- 
mum stress induced 1050 Ib. per square inch. 
The total inertia load was 2490 Ib., or about 
4.5 times the weight of the rod. When the 
crank and connecting-rod are perpendicular, 
the acceleration of the piston is so small* 
as to be neglected, and, for a uniform rod, a 
numerical result can be at once found. This is 
ae as an example in Cotterill’s ‘‘ Applied 
Mechanics,” 4th edition, page 286. In this posi- 
tion the maximum bending moment is W 1 r w?/ 
9 ¥3 in which W is the weight of the rod in 
pounds. In this particular rod it is 1850 foot- 
pounds, or practically that obtained above. 
en the rod is not uniform, that is to say, when 
‘n actual rod is considered, precisely the same 
—" must be adopted, but the work is consider- 
—o Here the mass per unit length is not con- 
: nt, and so, although the curve of accelerations 
goer to the rod is the same as before, the curve 
Ro _ 18 very irregular. My colleague at the 
yal Naval College (Mr. J. G. Liversidge, Chief 
eer, R.N.) has worked out many cases of 
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line LM from the rod gives the shearing force 
due to the reaction at the crankpin C alone, the 
reaction at P being represented os the length of 
MN. Thus assuming the rod to be supported 
at the centres of the crank and crosshead 
pins, the shearing force at any section is the 
ordinate to the curve B J K measured from 
the broken datum-iine B CLM NK. Integration 
of the shearing force curve, in the usual way, gives 
us the diagram of bending moments, viz., the curve 
BQBRSG, the base, as before, being the connect- 
ing-rod. The scales are attached so that measure- 
ments may be at once made. The number of re- 
volutions -were taken to be 400 per minute. In 
the position shown, viz., when the crank makes 
an angle of 60 deg., measured from the inner 
centre, the total inertia load was found to be about 
10,270 lb. (i.e, twenty-five times the weight), 
the reaction at the crankpin being 8990 Ib., 
and at the crosshead pin 1280lb. The maxi- 
mum bending moment in the body of the rod is 
860 foot-pounds, which, taking the proper dimen- 
sions of the rod at that section, gives an intensity 
of stress of about 2220 lb., or say 1 ton per square 
inch. . It will, of course, be noticed that the point 
of maximum bending moment need not necessarily 
be the point of maximum stress on account of the 
variation in the diameter of the rod. The con- 
struction might be repeated for different crank 
angles and the maximum stress, in the body of 
the rod, plotted on a crank-angle base. Fig. 8 
shows the kind of curve obtained for the above rod. 
Again, I am indebted for this curve to Mr. Liver- 
sidge, who has very kindly spared no pains to 
insure its accuracy. Starting from the inner 


dead centre it will be noticed that the stress 
rapidly increases and reaches a maximum of about 
2400 lb. per square inch, when the crank and con- 








necting-rod are practically at right angles, the crank 
angle being 75 deg. It then appears to drop 
rapidly until, when the crank te is 82 deg., the 
stress is 1760 Ib. It then decreases fairly uniformly 
to zero. 

It is interesting to calculate what would be the 
intensity of stress if we were to take a uniform rod 
having a section the same as the mean section of 
the actual rod, and having a length equal to the 
distance between the centres of the crank and 
crosshead pins. Using the formula already quoted, 
and taking an outer diameter of 3.6 in. in a 
steel rod going at 400 revolutions per minute, 
the maximum stress induced (the crank and con- 
necting-rod being perpendicular to each other) 
would be about 1750 lb. per square inch, as 
against the 2400 lb. given above.* If-we were to 
assume that this hypothetical uniform rod were 
made of material of such a density as to have a 
weight equal to the actual weight of the rod (viz., 
412 lb.) the stress would be about 9200 lb. 

The work involved in working out a complete 
case is considerable ; to obtain the greatest stress 
it would appear only necessary—as was, — 
almost evident—to take that position of the crank 








which makes the crank and connecting-rod perpen- 
dicular. In an actual rod, however, the work 
involved is no greater in any one position than in 
any other. Moreover, it should be noticed that if 
the centres of gravity and percussion of the rod are 
known, the point where the resultant force on thc 
rod—obtained as in Problem 1—meets the centre 
line of the rod, is immediately below the centre of 
gravity of the curve of inertia loads. 

Finally, it is clear that in a rod of given shape, 
the connecting-rod and crank remaining unaltered 
in length, the maximum bending moment will 
vary as the mass per foot-run of the rod and the 
square of the speed, i.¢., as the square of the 

roduct of the speed and the diameter of the rod. 

e stress induced, therefore, will vary as the 
—— of the speed and inversely as the diameter. 
Thus for example, if a rod of double the transverse 
dimensions to the torpedo-boat rod, worked out 
above, go at 600 revolutions, the stress induced will 
be 1.125 times the previous stress. 1.e., it will be 
2700 lb. Again, for similar-shaped rods, in which 
the lengths of the connecting-rod and crank arm 
are increased in the same proportion as the trans- 
verse dimensions of the rod, the bending moment 
will vary as the total mass of the rod, as its length, 
as the crank radius, and as the square of the speed 
(angular velocity); or as the fifth power of the 
stroke and as the square of the revolutions. The 
stress, ‘therefore, will vary as the square of the 
product of the stroke, and the revolutions, 1.¢., as 
the square of the mean piston speed. Thus, for 
example, if the torpedo-boat engine discussed above 
be 4ft. stroke instead of 3 ft., and if all the other 
dimensions be increased in the same proportion, the 
stress induced at 400 revolutions would be 1.33? 
x 2400 = 42701b. If the speed were increased to 
500 revolutions, it would be 6690 Ib. per square 
inch. Ifthe mean piston speed remain constant, 
so likewise will the bending stress. As connecting- 
rods generally run in ‘‘ types,” if the results for one 
rod be worked out, those for another rod of the 
same type can be deduced. 





Tux Surz Canat.—The transit revenue of the Sue% 
Canal Company in April showed an increase of 52,800/., 
as compared with April, 1898. The increase for the first 
four months of this year was 144,064/. 





* Had the uniform rod been solid, but of 3.6 in. outside 
— the stress would have been 2100 lb. per square 
inch, 
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SCHNEIDER-CANET BREECH MECHANISM FOR QUICK-FIRING GUNS. 
(For Description, see Page 700.) 


\ 
a 
ed 5 a. Le - 
Yi \\ 


— = ae \ 


en LY 
PS Wy S 


Je 
\ 


the 
\ 
\\ 


— 
NW 


ice : 


\ 


\S 

. y . - 
; i & ae ~ \ 
4 \\ \ 
\ 


N 
\ 


Fius. 526 to 531. Breech MECHANISM For 24-Cent, 
(9.449 In.) Quick-Frrine Guns. 
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SCHNEIDER-CANET BREECH MECHANISM FOR QUICK-FIRING GUNS. 
(For Description, see Page 700.) 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LVII. 
Quick-Firine Guys—(continued). 

Breech- Blocks for Large - Calibre Guns.—The 
classification of breech- blocks for rapid - firing 
large - calibre guns under a separate heading, 
is justified by the special arrangements required 
for manceurving the heavy parts that constitute 
the mechanism. In the Schneider-Canet types of 
heavy breech-blocks, according to the conditions 
required in service, mechanism is used which the 
gunner can control by direct action, or, as the case 
may be, breech-blocks are adopted, the gearing of 
which contains a more or less intricate series of 
transmissions that serve to keep the effort to be 
exerted within the limits of work that can reason- 
ably be demanded of the attendants. This sub- 
division of large-calibre breech-blocks corresponds 
roughly to quick-firing guns and accelerated firing 
guns respectively. When the sizes of the parts to 
be manceuvred make it expedient to have recourse 
to mechanical motors, the work of the personnel is 
replaced by that of a transmission operated by a 
steam, hydraulic, or electric motor, that generally 
forms part of the ship’s machinery ; in some installa- 
tions accUmulators are used, which absorb a more 
or less important part of the total power produced 
by the recoil action. In such cases the gunners 
have only to manceuvre a distributor that acts upon 
a set of valves; hand levers are nevertheless pro- 
vided, to be used for working the breech-block, 
should the motors fail to act. The following 
Schneider-Canet breech-blocks may be used with 
any type of obturator, whether plastic disc, metallic 
ring or cup, movable bottom or whole cartridge- 
case ; we shall, therefore, limit our description to 
one specimen only of each kind of mechanism. 

Direct-Acting One-Motion Breech-Block for 20, 
22, and 24-Centimetre (7.874, 8.661, and 9.449 In.) 
Schneider-Canet Quick-Firing Gams (Figs. 526 to 
531, pages 698 and 699).—The same type of breech- 
block is applied to the three calibres. It contains 
generally the same mechanism as the breech-blocks 
for medium calibre guns we have already described. 
The general views and details illustrate the working 
pits, which are so arranged that by one single 
action of the hand lever, breech-blocks up to 
9.449 in. in calibre are quickly opened or closed. 
Section Fig. 526 shows the breech-closing device 
for a 24-centimetre (9.449-in.) 45-calibre Schneider- 
Canet quick-firing gun. It is designed for firing 
with a plastic obturator or by electricity. A plate 
in the rear of the gun, which can be raised and 
lowered, facilitates charging (see Figs. 530 and 
531). 

Two-Action Breech-Block, with Firing Device 
for Friction Fuse (Figs. 532 to 534, page 688).— 
This illustrates the class of Schneider-Canet breech- 
blocks, for the opening of which several distinct 
actions are necessary. The mechanism comprises 
the breech-block with obturator and movable 
head, its bracket with the manceuvring apparatus, 
and the firing device. The breech-block is made 
with three threaded parts and three interruptions ; 
the obturator consists of a metallic disc centred on 
the movable head. 

The bracket consists of a horizontal plate, pro- 
jections in which guide the breech-block in its 
longitudinal travel. This plate is in one with the 
part that passes over the hinge-bolt round which the 
whole system is made to turn. The working gear 
is used specially for unscrewing the breech- block ; 
it consists of a pinion fitted to the end of the lever 
forged in one piece with the rear disc of the breech- 
block. This pinion engages in a circular rack fitted 
to the rear end of the gun. A handle fixed to 
the pinion axis serves to turn round the lever, 
operating the breech-block which is thus unscrewed. 
In the lower part of the lever is a groove in which 
travels, guided by a spring, a small tongue plate 
that masks the vent as soon as the opening action 
is started. A fixed traction handle on the rear 
breech-block disc serves to withdraw the breech- 
block, when it is umscrewed. A special double 
latch unites the bracket to the breech-block and 
to the gun alternately. Firing is obtained by 
means of friction fuses placed in the vent. As 
the tongue plate masks the vent so long as the 
breech is not completely closed, it is impossible to 
insert the fuse, there is therefore no risk of pre- 
mature fire; besides, as it is necessary in the 
event of a miss-fire, to lower the tongue plate, and, 
consequently, to previously remove the fuse from 
the vent, there is no risk of accidental firing. 


To open the breech, the tongue plate being 
lowered, the lever handle is turn until the 
breech-block has travelled through 60 deg., when 
the threads being disengaged, the block can be 
withdrawn and swung to the side by pulling on 
the fixed traction handle. When the breech-block 
is completely swung back, the bracket latch engages 
a hook fitted to the rear end of the gun, and is 
held firm whatever be the incline taken by the gun 
owing to the rolling of the ship or to any other 
cause. An emergency mechanism, operated by a 
separate handle placed under the bracket, serves 
to insure regular working should it be found difii- 
cult to withdraw the breech-block from the seating. 
To close the breech, the latch is released by hand 
and the above actions are repeated inversely. 

Figs. 532 to 534 show the breech closed, the 
breech-block unscrewed, and the block withdrawn 
from the breech. 

Three-Motion Breech-Block with Percussion Firing 
(Figs. 535 to 538, page 699).—This differs from the 
preceding type in that the block is swung to the 
side by means of a special mechanism. It consists 
of the breech-screw, with obturator and movable 
head, the supporting bracket, with the working 
gear, and the firing device. 

The breech-block has three threaded parts and 
three interruptions. The obturator consists of a 
plastic elastic disc placed between the movable head 
and the front end of the breech-screw. The vent 
goes through the movable head-bar, the rear end 
being fitted with a brass bush, in which the fuse is 
placed. 

The supporting bracket consists of a curved 
plate, projections on which guide the breech-screw 
in its longitudinal travel. This plate is in one piece 
with the hinge that surrounds the vertical bolt, 
round which the whole of the system is made to 
turn. The working gear consists of the mechanism 
which produces the unscrewing of the breech-block 
and the swinging of the system to the side of the 
gun. The disc of the breech-block is extended, 
and forms a lever, at the end of which is fitted 
a set of toothed gearing working a pinion that 
engages a circular rack fitted to the rear end of 
the gun. The mechanism is operated by a handle 
keyed to the small pinion axle. A spring latch at 
the end of the lever blocks the mechanism, and 
holds the gearing fast as long as the breech-screw 
is not driven completely home ; this is to prevent 
any accidental displacement of the breech-screw 
during the manceuvres which follow the unscrewing. 

To withdraw the breech-block when it is un- 
screwed, the gunner acts on the jointed hand-lever 
by raising its two arms. In so ieee a cam at the 
top part of the lever bears on the rear end of the 
breech, and facilitates the release of the obturator, 
then by pulling the whole of the system to the rear, 
the breech-block is withdrawn from the seat ; anti- 
friction rollers are placed on the guides to facilitate 
the movement of the block. The bracket is turned 
round to the side of the gun by acting on the lower 
handle, which works a spindle passing under the 
bracket, the spindle being fitted with an endless 
screw that engages a helicoidal sector fixed to the 
gun. A swinging latch unites the bracket to the 
breech-block and to the gun alternately. 

Firing is effected by percussion by means of a 
latch bolt ; this contains a hammer worked by a 
spring, and which moves in a groove transversal to 
the breech-block disc. As soon as the opening 
motion is started, the end of the bolt which, when 
the breech is closed is situated in a slot cut in the 
rear surface of the gun, rises up the incline on the 
left-hand side of the slot and travels in the circular 
groove with which the slot is connected; the 
hammer spring is thus set and the hammer is 
brought out of the centre of the vent. Premature 
firing is thus rendered impossible. 

To open the breech the block is turned round 
60 deg. by working the upper handle ; this dis- 
engages the threads, and the breech-block can be 
withdrawn by acting on the jointed handle; the 
obturator being previously released, the lower 
handle is then turned to cause the whole of the 
system to swing round tothe side. For closing the 
breech, the above actions are repeated inversely. 
Figs. 535 to 538 show the breech closed, the 
breech-block unscrewed, the breech-block with- 
drawn from the seating, and the breech completely 


oper. 








Berra Raitway.—A contract for widening the gauge 





of the Beira and Umtali line has been signed in England. 
Work is to be commenced at once. 





THE NEW BRIDGE OVER THE 
NIAGARA RIVER. 
(Concluded from page 635.) 

Progress of Work.—The installation of the con. 
tractors’ plant, the erection of the false works foy 
the approach spaces, the construction of the re. 
inforcing chord of the stiffening trusses of the 
old bridge, and other work of a similar character 
was carried on from September, 1897, until winter, 

Considerable time was lost in an endeavour, on 
the part of the contractors, to have the arch flattened 
about 6 ft., so as to clear the old bridge, and 
simplify the work of erection. This modification 
was desirable on account of the unlooked-for inter- 
ference of the old bridge, which was discovered only 
during the preliminary work ; the proposal, however, 
did not receive the sanction of the chief engineer,* 

At the approach of winter the work was tem- 
porarily suspended, as the contractors did not wish 
to expose the workmen to dangers incident to the 
erection of a structure of this character in extreme 
cold weather. For this reason it was not until 
February, 28, 1898, that the work of erection was 
actively prosecuted. The heaviest pieces to be 
handled were the shoes of the arch, which weighed 
16 tons each. The floor system and suspenders of 
the suspension bridge were not considered strong 
enough to carry the concentrated load, neither were 
travellers designed to handle it. The erection of the 
shoes, for this reason, was carried out as follows: 
Those for the Canadian end of the arch were trans- 
ferred to the Canadian side of the gorge vid the 
Niagara Railway arch, two miles north. The shoes 
were all landed close to the edge of the gorge on 
both sides of the river, and by means of two 
sets of lines—one set running through sheaves 
attached to the cables of the suspension bridge 
near the towers, and the other set running 
through sheaves attached to the cables near the 
centre of the bridge—they were successfuly landed 
at the bottom of the gorge. Their erection in final 
position on the skewbacks was then comparatively 
simple, great care, however, being taken to set 
them exactly to the required line and elevation. 
To secure an even bearing on the masonry, the 
shoes rest on a ?-in. rust joint. Fig. 70, page 703, 
is engraved from a photograph of a shoe with pin 
and cast bearing in place. The end panels of the 
arch at the springing were then erected in place, 
supported by timber false work. Bents 0 were set 
up complete, braced at intervals by means of timber 
struts attached to the false work of the approach 
spans, and were connected at the top with the main 
anchorage. Then the arch was built out to panel 
point 2 Fig. 49+, and the first line of secondary 
anchor bars A attached ; bents No. 2 were then 
erected and the towers completed. After that the 
arch was built out two panels at a time, and the 
successive lines on anchor rods attached. 

After the two halves of the arch were built outa 
short distance, so that the anchorages were sub- 
jected to considerable strain, the main toggles at 
the anchorage pits were set to the proper lengths, 
that is to say, 5 in. short, in order to bring panel 
point 20 to the proper position at closure. 

As has already been noted, all the secondary 
anchorage lines from A to E, Figs. 49 to 52}, were 
provided with adjustments at their lower ends, 
while the main line G had no adjustment between 
bent 0 and its attachment to the arch at panel 
point 14. It was, therefore, necessary to start the 
arch a trifle high so that the distance between the 
top of bent 0 and panel point 14 would be a few 
inches shorter than the actual geometrical distances, 
to provide the necessary ‘‘slack ” required to drive 
the last pin in this line of bars. As soon as the 
arch and the towers were complete to panel points 
2, the secondary anchorage lines A were screwe 
up sufficiently to bring panel points 2 about § in. 
above their normal positions. This elevation 
would bring panel points 14 about 6 in. too high, 
and would shorten the distance between the top of 
bent 0 and panel point 14 about 35 in., causing 
bent 0 to bend slightly toward the river. This 
bending was made uniform over the full length of 
the bent by means of the adjustments in the 
diagonal rods between bents 0 and 2. The posi- 
tion of the arch at panel points 2 was carefully 
checked, as it was absolutely essential that these 
points should be set correctly. The adjustments 


*It will be noted that the curves of influence (ose 
Figs. 36 to 40 of the two-page plate in our issue of May 19) 
are worked out for such an arch. 

+ See two-page plate, ENGINEERING, May 1¥. 
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i secondary anchorage lines from A to E were 
e  iougaal to raise the arch when completed to 
anel points 14 ; consequently, if the arch finished 
too low at panel points 14 to attach the main 
anchorage lines, it would be a very difficult matter 
to correct the error. After the arch was started 
correctly, it was only necessary to see that each 
line of secondary anchorages from A to E was 
properly adjusted to carry its proportion of the 
weight of the arch. This was done entirely by 
inspection. Fig. 11, page 584 ante, is reproduced 
from a photograph of the arch completed to panel 

int No. 7. 

The arch was kept true to its alignment by means 
of 1-in. wire cables attached to it at panel points 
4, 6, 8, and 10, and secured to suitable anchorages 
on the banks of the gorge, a few hundred feet 
from the line of the bridge. The high winds 
usually prevailing in this locality made this a very 
necessary precaution. : 

After the erection had proceeded to panel points 
14 on either side of the river, and the main lines 
of anchor bars were attached, the arch was lowered 
by means of the adjustments in the secondary 
anchorages A to E until the main lines G carried 
the weight of the structure. This required con- 
siderable care, as there was always danger of over- 
straining and breaking one of the five lines of 
secondary anchorages, thereby endangering the 
lives of the workmen, but not endangering the 
structure, as the main line G was amply strong to 
sustain the entire weight. The equalising effect 
of the secondary anchorage adjustments was of 
great assistance in this work. a ae 

In the erection of the arch up to this time con- 
siderable difficulty was experienced in handling the 
larger chord sections from the platform of the old 
bridge. It was found necessary to lower them simul- 
taneously on each side of the old bridge to avoid 
the excessive tilting and consequent twisting strain 
on the stiffening trusses. Whenever it was found 
necessary to swing the load out some distance, 
especially on the New York up-stream side, the 
thrust from the boom against the top chord of the 
stiffening truss was considered excessive, and was 
relieved by means of a timber strut from the road- 
way to the top chord. Another difficulty was the 
interference of the wire suspenders of the old bridge 
(5 ft. from centre to centre) in the handling of the 
booms and new material ; that is to say, until the 
travellers reached a point where the booms could 
be raised above the cables by shifting them to the 
upper attachments on the travellers (see Fig. 59, 
page 634 ante). : 

The method of erecting the different lines of 
anchor bars is shown in Fig. 12, page 584 ante, 
froma photograph taken just as the last lines of 
bars were being coupled up. The down-stream 
anchorages were below the old bridge and were 
handled directly from it. The up-stream anchor- 
ages, especially on the New York side, were so 
far out that a series of timber booms were used 
to erect them. These booms rested on the bottom 
chord of the stiffening truss and were connected at 
their upper ends to the cables of the old bridge. 
This method of erecting the bars was very satisfac- 
tory. On account of the batter of the arch the 
lines of the anchorages were not in a vertical plane, 
and had to be braced horizontally with wooden 
struts to prevent undue sagging towards the centre 
line of the bridge. 

Auxiliary Anchorage.—When the erection of the 
arch had proceeded to about panel point 7, an ex- 
amination of the south anchorage pit on the Cana- 
dian side caused some doubt as to its absolute 
safety. On this account it was decided to strengthen 
it. The method employed is shown in Figs. 62 
and 63, page 702. This reinforeement was made 
strong enough to sustain the entire weight to be 
carried by the anchorage. 

Interference and Oloswre.—After the erection had 
proceeded successfully to panel point 14, and the 
secondary anchorage lines had been properly ad- 
justed, the remainder of the work would have been 
comparatively simple if it had not been for the 
Interference of the old bridge. This interference 
could have been avoided by flattening the arch 6 ft., 
as peg noted. 

ig. 12, page 584 ante, is from a photograph 
taken just as this interference began. By cutting 
away the bottom chords and lower half of the dia- 
gonals of the stiffening truss below the reinforcing 
chords, it was found possible to erect the arch com- 
plete only to panel points 15 on the Canadian side 


and to 17 on the New York side, leaving a little 





less than a foot clearance between the old and the 
new work. This amount of clearance was neces- 
sary, because the old bridge was continually moving 
up and down by reason of the changes in tempera- 
ture and loading, and might have settled on the 
new work and overloaded the anchorages. 

In order to erect the remainder of the arch to 
closure, it was necessary to remove the entire floor 
system of the suspension bridge ; consequently, all 
traffic was stopped on the morning of April 15. 
The old bridge, excepting the top chords, was 
entirely removed between panel points 15, Canada, 
and 17, New York. As can be noted from the dif- 
ferent illustrations, Fig. 13, page 584, and Figs. 60 
and61, page 702, the cables were about ona level with 
the floor of the old bridge between these points. By 
throwing heavy timber (8 in. by 16 in.) across the 
cables and blocking them up to clear the new work, 
the top chords of the stiffening trusses were sup- 
ported sufficiently to bear the weight of the tra- 
vellers. All this timber work was bolted together, 
and the travellers, when in position to handle the 
material, were securely lashed to the cables. (See 
Figs. 67, 69, and 72.) 

The work of erection then proceeded as usual. 
The north rib of the arch came up between the 
cables of the old bridge, and the south rib some 
distance outside ; consequently, the south cables 
prevented the erection of the top lateral system of 
the arch between panel point 17 on both sides of 
the centre. Temporary timber cross frames were 
put in to keep the top chords in line, and to transfer 
the lateral stress to the bottom laterals. 

On the morning of April 17 when the erection 
was complete to panel points 19 on both sides of 
the centre, a measurement was taken which showed 
a probable clearance of 3 in. at a temperature con- 
siderably below the normal. The increasing 
temperature during the day reduced this consider- 
ably, for when the bottom chord sections 19-20 
were put in place in the afternoon at a temperature 
approximately 60 deg., the opening between the 
ends at panel point 20 was 1? in., or } in. more 
than the clearance provided for in the shop draw- 
ings. After the diagonals in panels 19 and 20 were 
erected in place, the centre pins were driven. This 
was accomplished with but little difficulty, as the 
two halves of the arch finished so nearly to the 
required line and level that they were pulled into 
exact position with an ordinary steamboat ratchet 
operated by hand. After the pins were in place, 
the toggles at the anchorage pits were each slacked 
off about 33 in., which was sufficient to take the 
load of the arch from the anchorages, and to bring 
the bottom chords at the centre to a firm bearing 
on the pins. Fig. 14, page 584 ante, is from a 
photograph taken at the time of closure. 

The next day, April 18, a temporary timber floor 
was built over the opening, supported by the cables 
of the old bridge, and at 6 p.m. the bridge was 
again opened to light traffic, having been closed 
four days. The centre post and top chords 19 and 
20 were then erected in place. The opening 
between the chords at panel points 20 measured 
exactly 33 in., as calculated. The hydraulic rams 
were then adjusted in place, and the top chords 
lined up and held laterally with timber struts, and 
vertically with iron rods attached to the bottom 
chord. 

Work was at this time interrupted for several 
days by rain and very high winds. The latter 
caused considerable apprehension on account of the 
crippled condition of the old bridge, but no damage 
was done, although the structure was continually 
moving. As soon as weather permitted the hy- 
draulic rams were operated. At a pressure ap- 
proximately of 370,000 lb., as closely as could be 
read from the gauge attached to the rams, the 
opening between the chords measured 6in., to 
be exact, s; in. less in one rib, The temperature 
was 58deg., or very nearly normal. In other 
words, the calculated opening of 3? in. which was 
actually obtained before the rams were operated, 
was at normal temperature practically increased to 
the calculated 6 in. by the calculated pressure of 
370,000 lb., the stress that the top chord would 
have to bear under existing conditions in the two- 
hinged arch. 

The openings were maintained by means of the 
temporary wedges, as shown in Fig. 44 (see two- 
page plate for May 19), until the permanent keys 
were planed to the required 6in. The rams were 
again operated and the permanent keys put in 
place. The rivet holes in the connection-plates 
were drilled and the connection plates bolted in 





place, making the finished joint present practically 
the same appearance as the other joints in the 
chords. After the adjustment of the arch was 
completed, the joints of the chords were all ex- 
amined and found to be absolutely perfect, no 
packing between bearing surfaces or reaming of 
rivet holes being required. The results attained 
indicated an exactness of calculation, field measure- 
ments, and shop work rarely, if ever, equalled. 

Up to this time the progress of the work had 
often been interrupted by the icy condition of 
the bridge caused by the mists carried from 
the Falls, especially during the prevalence of a 
south wind. Even when the mist did not freeze, 
it rendered the work very difficult and dan- 
gerous, as it made the ropes hard to handle and 
the footing on the ironwork of the arch very 
insecure. A boatman was continually kept below 
the men to render assistance to anyone who should 
happen to fall, but his services were happily never 
required. The entire time required to erect the 
arch from bent 0 to closure was 32 working days. 

Erection of Floor. —After the arch was completed 
to closure and adjusted, the anchorage bars were 
removed, and the bents to support the roadway 
erected wherever the old bridge did not interfere. 
The erection of the steel floor system was then 
undertaken. It was necessary to begin at the 
centre and work both ways. On this account all 
the floor material for the Canadian side had been 
transferred to the Canadian yard. 

The position of the south cables of the suspen- 
sion bridge was found to be such that, if the floor 
beams 18 and 20 were in place, the cables would 
pass about a foot below the top of the beams and 
directly through one of the openings in their web 
systems. Consequently that part of the web 
system of the beams between the position of the 
cables and the ends of the beams was removed, 
and the floor beams slipped over the cables into 
their final position. The web members were again 
bolted in place with the cables passing through the 
open space. To prevent the cables from rising at 
these points and striking the floor beams, they 
were securely attached to the bottom chords of the 
arch by means of a set of lines to each chord. The 
cables at floor beams 16 to 0 were high enough to 
permit the erection of the beams below them. 

To erect the floor system between panels 18 on 
each side of the centre it was necessary to again 
close the bridge to all traffic for one day. After 
that, traffic was maintained constantly as follows : 
Two temporary timber bridges were built 45 ft. 
long, a few feet longer than a floor-panel length. 
The clear width between the trusses was just 
sufficient for one wagon, and the total width only 
10 ft., thus taking up a part of the roadway of the 
suspension bridge. These bridges were placed in 
position over the floor panels that were to be erected, 
one end resting on the new floor of the preceding 
panel and the other end on the suspension bridge. 
They were raised high enough to permit the 
removal of the floor and trusses of the suspension 
bridge and the erection of the new floor beneath 
them. The ends were provided with inclines, as 
they were several feet above the level of both new 
and old roadway. As soon asa panel of the new 
floor, including the timber, was finished, the 
bridge was pulled forward to the next panel, and 
the work proceeded as before. Fig. 72, page 703, 
illustrates this part of the work, The erection of 
the approach spans was carried on in the usual 
manner, and need not be described in detail. 

After the new work had all been erected, and 
the timber floor finished, excepting the openings 
through which the cables passed, the latter were 
removed by cutting them at the centre, and wind- 
ing them up on reels in the customary manner. 
The cables were still in very good condition, and 
are at present again being utilised in the construc- 
tion of a suspension bridge across the gorge, several 
miles below the Fall at Lewiston, N.Y. At this 
point the gorge is considerably narrower, and the 
two halves of the cables can be used, doubling the 
sectional areas. This structure is to complete the 
loop for a line of electric cars passing over the new 
arch, and encircling all the interesting parts of the 
Niagara gorge. 

The most striking features of the construction of 
this arch are the boldness of the design of both the 
finished structure and the erection ; the absolute’ 
accuracy of all the work; the remarkable coinci- 
dence between the figured results and the actual 
results attained ; and the maintenance of the con- 
tinuous highway traffic during nearly the entire 
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time of erection in spite of the marked interference 
of the old bridge. There was also an entire free- 
dom from casualties during the most dangerous part 
of the erection ; the only life lost was during the erec- 
tion of the false work for the approach spans just after 
the work of erection had started. The total weight 
of steel in the finished structure is 4,500,000 lb. 
The additional weight of metal used in the anchor- 
age was 554,000 lb. The total feet B.M. of timber in 
the floor is 246,000. On page 777 of our last volume 
we published a view of the completed bridge. 

Mr. L. L. Buck, of New York, was chief engineer. 
The A. and P. Roberts Company, Pencoyd Iron 
Works, of Philadelphia, to whom we are indebted 
for the foregoing illustrations and particulars, were 
contractors for the metal structure and timber floor. 








GREAT CENTRAL RAILWAY. 
(Continued from page 674.) 

In our article last week we gave some particulars 
of the sorting sidings at Neasden, and we now 
reproduce on our two-page plate drawings of the 
locomotive shed, designed by Mr. Harry Pollit, the 
locomotive superintendant of the company, for 
erection not only at Neasden, but also at Annesley 
and Nottingham, where extensive sorting sidings, 
&c., have been laid out. The engine shed is 
300 ft. long by 90 ft. wide, with six roads into it, 
as shown on the plan (Fig. 300). Standing room 
is arranged for 30 locomotives, with a continuous 
smoke trough over each road (Fig. 306), so that 
the interior is kept very free from smoke. The 
roof of the shed is of the saw-tooth type, in spans 
of 15 ft., as shown on the elevation and sections 
(Fig. 303) ; the height to the bottom of the prin- 
cipal being 16 ft. The side facing the north is 
glazed, and the other slope is covered with slates 
on boarding. The roof is divided into a central 
bay of 28 ft., and two side spans of 31 ft., there 
being two rows of cast-iron columns, which are also 
utilised for carrying away the rain water from the 
roof. The floor of the sheds between “ed wee is 
paved with brick on edge, as shown in the details 
in Figs. 307 to 312. The bricks between the rails 
are arched instead of inverted, so that the water is 
carried away, whereas, in the concave arrangement, 
too often adopted, the men as often as not have to 
work in a pool of water. Adequate arrangements, 
too, are made for carrrying off all water. The 
general arrangement and details are so clearly 
shown, that it is scarcely necessary to enter into 
further description here. 

Along the eastern side is a range of work- 
shops and offices, extending the full length of 
the shed, and 20 ft. wide. First in order, as 
shown on the plan (Fig. 300), is the foreman’s 
office, with room for clerks adjoining, then a mess- 
room for the men, and general stores. Next in 
order is a smithy with two smiths’ hearths, a spring 
furnace, a tube-brazing furnace and a coppersmith’s 
fire, the air to these being supplied by a fan in the 
fitters’ shop. The fitters’ shop, which is 74 ft. 3 in. 
long, is shown on section and plan by Figs. 313 
and 314. It contains a fine 8 ft. 6in. wheel lathe, 
and also a6 ft. 6 in. lathe. In addition to these, 
there are two pin lathes, two screw-cutting lathes, 
a screwing machine, and planing, slotting, and 
drilling machines, &c. There are also two in- 
dependent vertical engines and boilers driving 
5-in. centrifugal pumps. Direct access to the 
fitters’ shops for wheels, &c., is provided by a 
lift and traverser, while the shop is also served 
by an overhead*travelling crane. The arrange- 
ment of the lift and traverser is clearly shown on 
the sections, as is also the system of belt drive in 
use (Figs. 315 to 317). Immediately outside and 
parallel with the eastern side is a set of sheerlegs, 
with weighing machine in conjunction. .A little 
further along is a 50-ft. turntable on the left, 
whilst on the right-hand side is a sand furnace and 
coal stage with water tanks. 

The arrangement of the coal stage and water 
tank is simple. The building is of brickwork, and 
consists essentially of a central roadway rising on 
to the stage for bringing in the coal, with opening 
and hoppers on either side for discharging the coal 
into the tenders. On the top of the building is a 
30,000-gallon tank, carried on cast-iron girders. 
The sand drier has three furnaces, and the arrange- 
ment will be clearly understood by reference to Figs. 
318 to 321, on this page. The whole of the cast- 
iron work in the above buildings was supplied by 
Messrs. E. C. and J. Keay, Limited, of Birmingham. 

(To be continued.) 





—_——_——= 


SAND-DRYING FURNACE; GREAT CENTRAL RAILWAY, 


Fig 318. 
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FUMELESSITE. 


To those who are but indifferently acquainted with 
explosive compounds, the present list of available 
explosives will doubtless be limited to gunpowder, 

un-cotton, dynamite, and cordite, with, perhaps, a 
ew others vaguely remembered as ending in ‘‘ ite.” 
To such the list of explosives authorised by the Home 
Office to be manufactured, would come as a distinct 
revelation. The later reports of Her Majesty’s In- 
spectors of Explosives show that at least fifty diffe- 
rent kinds of high explosives are available for blasting 
purposes, and are authorised to be manufactured in 
this country. This, however, by no means represents 
the number of explosives, high and low, that have 
been invented. Several years ago the list of these 
exceeded 500, and it now considerably exceeds 1000. 
Of course, the majority of these explosives could never 
be brought into practical use, owing either to their 
dangerous nature, or to their unsuitability for blastin 
and analogous purposes. All the same, the number o 
these explosives testifies to the remarkable amount of 
inventive activity which is going on amongst those 
who are engaged in chemical research in this direc- 
tion. Notwithstanding the length of the list of avail- 
able explosives and the variety of their character, 
there would appear to be room for the addition of 
yet one more, and scope for variation in its compo- 
sition. This addition is fumelessite, which derives its 
name from one of its most important attributes, 
namely, that of fumelessness. It is composed of 
nitrate of potassium, nitrate of ammonium, sulphur, 
wood meal, and oxide of iron. It will be observed 
that nitroglycerine does not enter into its composi- 
tion. Hence the absence of nitrous or other noxious 
vapours after either its explosion or combustion. We 
may observe that it has successfully passed the Home 
Office tests. 

Although practically new to England, fumelessite is 
not unknown in Australia, from which country its in- 
ventor, Mr. Harold Boyd, hails, and where, as well as 
in India, it has been successfully tried in numerous 
mines. It is now being introduced here, and a prac- 
tical demonstration of its adaptability for mining pur- 
poses was recently given at the Narborough granite 
quarries, near Leicester. The demonstration was of 
a private nature, and was carried out by Mr. Boyd, 
assisted by Mr. Perry F. Nursey. The opened quarries 
are about three acres in extent, and the rock is a 
dense red-grey granite, well adapted for testing the 
capabilities of high explosives. The main features of 
fumelessite, apart from the one which is implied by its 
name, are safety and simplicity in use. It cannot be 
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Fig 319. 





exploded either by friction or concussion, nor does it 
require a detonator to explode it in the bore-hole, a 
common mining fuse being all that is necessary. It 
cannot be exploded by a detonator when unconfined 
in the open, and when ignited by a flame it simply 
burns quietly away. Another important feature as 
regards its operation is that it has not a concentrated 
local smashing effect like dynamite, but a heaving and 
rending action, which brings the stone away in large 
blocks to the best advantage. 

Upon the occasion in question shots were fired in 
various parts of the quarry in holes of various depths, 
bored horizontally and vertically, and at intermediate 
angles. The charges also varied according to the 
nature of the spot where the hole was located. One 
or two holes may be taken as examples of the work 
done. In one case there was a breast-hole 4 ft. 3 in. 
deep and 1} in. in diameter bored at a slight angle, 
the charge being 11 oz. of fumelessite and clay tamp- 
ing. The explosion was by no means a loud one, but 
the shot did excellent work. The face of the quarry 
was cracked and fissured over a large area, the result 
being an output of 30 tons of granite. In another case 
a smaller charge rent the granite nearly to the top of 
the working face, a height of 26 ft., bringing down 
15 tons of stone. The best result was yielded by a 
charge of 5 oz. of fumelessite in a sinking hole 3 ft. 6 in. 
deep and 14 in. in diameter, bored vertically in the 
floor of the quarry. It was, in fact a very tight hole, 
and well calculated to test the capability of the explo- 
sive. The solid rock bottom was fissured by the shot 
in all directions, over a wide area, and the output was 
20 tons of stone in large blocks. Other shots were 
fired with equally satisfactory results. 

Besides the practical trials, experiments were car- 
ried out which successfully established the advantages 
claimed for fumelessite with regard to the absence of 
noxious fumes; its inexplosiveness when unconfined ; 
and its apparent safety under conditions of friction 
and blows. The results lead to the conclusion that in 
fumelessite an efficient blasting agent has been added 
to the already lengthy list of high explosives. 





THE NORTH GERMAN LLOYD. , 

Tue affairs of this large concern are in a very satis 
factory state, although the rise in the price of English 
coals on account of the strike, naturally tended to 
decrease the profits. These amounted for the year 
1898 to the handsome sum of 16,549,695 marks, or in 
English money about 820,000/. The shareholders re- 
ceive a dividend of 7 per cent., in which the new 
issues of last year of altogether 20,000,000 marks pat: 
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ticipate, in addition to which the various funds have 
been well provided for. The company’s holding of 
yarious stocks now amounts to close upon i . 
(3,990,030 marks), the company’s ‘‘ seaman’s fund ” 
amounts to 2,139,550 marks, and the payments to its 
members up to the end of last year amounted to 
1,814,249 marks. The widows and orphans’ pension 
fund has at its credit the sum of 400,372 marks. 
With respect to-the different departments of the 
North German Lloyd, the Imperial mail steamer lines 
have given full satisfaction, An impetus was given 
to the Japan trade by the new tariff, and Kiantschan 
has also tended to increase the trade with the Far 
Fast. The Australian business has been satisfactory 
both as regards passenger and goods traffic. The 
Imperial subvention to the —— has been secured 
for a period of fifteen years, and a fortnightly service 
will be introduced. The facilities likely to be intro- 
duced in connection with the Suez Canal (1 ft. greater 
depth, &c.) will enable the company to better utilise 
their large Australian and East Asiatic steamers, 
which will be of additional importance when the fort- 
nightly service to Eastern Asia has been commenced. 
It was only natural that the North Atlantic cargo 
business should somewhat suffer from the war and 
the new American tariff; but, on the other hand, the 
return freights somewhat made up for that. The 
North Atlantic passenger traffic has been further 
improving, and some 24 per cent. of all passengers 
landed at New York have been conveyed by the 
North German Lloyd’s steamers. During the pre- 
sent year the twin-screw fast steamer Kaiserin 
Maria Theresa will be added to the New York 
service. The steamers Kaiser Wilhelm der Grosse 
and Kaiser Friedrich will, in the future, call at Cher- 
bourg, as well as at Southampton. The financial re- 
sults of the line Genna-New York were on account of 
the keen competition not in proportion to the turn- 
over ; acompromise with the competing lines is hoped 
for. The La Plata traffic shows a material improve- 
ment as compared with the previous year; the out- 
wards trade with Brazil is not altogether satisfactory, 
but the homewards traffic has been fairly good. 

The number of passengers on the transoceanic lines 


was as under : 
Outward. Homeward, 








Bremen see 47,713 27,086 

New York{ Gonna. 93596 «15,943 
Baltimore and Galveston... 12,612 2,782 
South America... bas 7,274 2,538 
Eastern Asia Ae ess 8,004 4,769 
Australia... oes oe 5,204 4,512 
104,333 57,630 

161,963 


The total is about 21,000 ——- more than the 
previous year. The total of passengers carried by the 
company during its existence on transoceanic routes 
amounted to 3,709,980. Of cargo the company carried 
1,983,482 cubic metres during 1898, as compared with 
1,910,740 cubic metres the previous year. 

The company has disposed of the steamers Havel, 
Werra, Fulda, and Habsburg. During the last year 
the Trier was added to the Brazil section, and the 
Kaiser Friedrich to the New York fleet. The final 
taking over of the latter has been delayed on account 
of negotiations pending between the owners and the 
builders. The company has ordered two 10,000 register 
tons twin-screw steamers from the Vulcan Company, 
at Stettin, for the East Asiatic passenger trade; and 
for the East Asiatic cargo trade two 5000 register-ton 
steamers from the Vulcan Company, at Bremen. For 
their New York trade there are in course of con- 


struction at the yard of F. Schickau, at Danzig, | 7 


the 12,500-ton twin-screw steamer, Grosser Kurfiirst ; 
and at the yard of Messrs. Beohm and Voss, in 
Hamburg the steamers (twin-screw) Rhein and Main, 
each of 10,000 registered tons. The Grosser Kur- 
fiirst is on the Bosboroera type, although of larger 
dimensions, but the Rhein and the Main are of a new 
type, specially calculated for steerage passengers and 
Tge quantities of cargo. For the Baltimore trade 
there are in course of construction the three twin-screw 
steamers _ Koln, Frankfurt, and Hanover, each of 
7500 registered tons. The first two steamers are 
being built at the yard of Joh. C. Tecklenborg, 
Limited, at Geestemiinde ; the latter is being built by 
Messrs, Wigham Richardson and Co., Newcastle. 








COMPOUND CONSOLIDATION LOCOMOTIVE 
FOR THE LEHIGH VALLEY RAILROAD. 
Wz illustrate on page 710 a very powerful loco- 

pone recently built by the Baldwin Company, Phila- 
elphia, to the designs of Mr. S. Higgins, Superin- 

tendent of Motive Power on the Lehigh Valley Rail- 

a he engine shown is one of a pair, identical in 


{ Tespects save that, whilst the one wehave chosen 
or illustration is fitted as a four-cylinder compound 
;omotive, the other has simple cylinders, 21 in. in 
eter by 30 in. stroke. The compound engine is 





of corresponding power, its cylinders being 17 in. and 
28 in. in diameter by 2 ft. 6 in. stroke, and the boiler 
pressure is 200 lb. per square inch. The engines 
are intended for heavy freight work on the Buffalo 
division of the line, the train load for which they 
are designed being 2000 tons, exclusive of the weight 
of engine and tender. This load has to be hauled 
over long grades of 21 ft. per mile, on which it has 
hitherto been necessary to use double headers. Should 
the new engines prove satisfactory, 24 more are to be 
constructed. The general arrangement of the engine 
is well shown in Fig. 1. There are, it will be seen, two 
cabs, the one in front (see Fig. 3) accommodating the 
driver, whilst the stoker has the rear cab to himself. 
The boiler is of exceptional size, being 15 ft. 1 in. long 
between tubeplates, and 5 ft. 6 in. in diameter 
over the shell. The firebox extends over the frames, 
as shown in Fig. 4, and a grate 8 ft. wide has 
thus been secured. Rocking firebars are provided. 
The tubes are 2in. in diameter and number 358. 
The smokebox is of the extended type, and the top 
of the chimney is 15 ft. above rail lew. The driving 
wheels are unusually large for an engine of this class, 
being 62 in. over treads, the largest hitherto adopted 
being, we believe, but 56in. These wheels have all 
flanged tyres. The axles are spaced at 5 ft. 5 in. 
centres, giving a rigid wheelbase of 16 ft. 3 in. 
Equalising beams are, as usual in the States, fitted to 
distribute the load evenly over the four axles. The 
journals measure 8} in. in diameter by 11 in. long. 
The front of the engine rests on a two-wheeled bogie 
which has 36-in. wheels. The cylinder arrangement 
is clearly shown in Figs. 1 and 2. The high-pressure 
ong are placed below the low-pressure ones, as 
shown, and the two piston-rods on each side of the 
— are both coupled to one crosshead. These piston- 
reds are made of nickel steel and are hollow, being 
44 in. in diameter outside and 3in. in diameter in- 
side. The total weight of the engine in working 
order is 175,000 lb., of which 155,000 1b. is carried by 
the drivers, The tender is of the usual type with 36 in. 
steel-tyred wheels. The axle journals for this tender 
are made to the Master Car Builders’ standard, and 
thus have journals 44 in. in diameter by 8 in. long. 
The tank capacity is 3600 imperial gallons. American 
driver brake gear has been fitted to the engine, and 
the usual Westinghouse equipment for the tender and 
train. 








TURBINE INSTALLATION AT STRENSHAM 
MILLS. 


THE development of the water powers of this country 
is progressing slowly. The chief obstacles to a more 
rapid appreciation of these natural forces are the still 
general belief in the cheapness of steam power, and in 
the irregularity of the water supply in the majority of 
our water courses; while the non-success attending 
some well-known turbine plants tends to confirm the 
sceptical views held by many as regards their value. 
Most of them are obtained from a low and varying 
fall with a most irregular water supply and, it must be 
admitted, the difficulty to obtain a constant power 
under such conditions, with a good efficiency, is very 
considerable and it requires a long experience and 
careful study to obtain satisfactory results, 

An instance of the most successful utilisation of a 

water power of this description, with the exceptionally 
low fall of 2 ft., is the new turbine installation at 
Strensham Mills, Strensham, near Worcester, belong- 
ing to Mr. A. J. Taylor, of The Moat Farm, Strensham. 
This installation was designed by Mr. Alph. Steiger, 
of 16, Mincing Lane, London, E.C., the turbine bein 
— by Messrs. Escher, Wyss, and Co., o 
urich. 
The flour mill is situated on the river Avon, about 
four miles above its influx into the Severn. The fall 
is obtained from a weir about 100 yards above the mill 
and is with an ordinary summer supply, 4 ft. 3 in., 
but is frequently reduced by the rise of the tailwater 
after a rainfall. Especially is this the case in winter 
time, when the fall is reduced to 2 ft. and even 
less for long periods, the water being kept back by a 
narrow passage at Tewkesbury which causes the tail 
to rise in much greater proportion than the water in 
the head race. 

Steam power not being available aud the driving 

ower being, previous to the erection of the new tur- 
ine, affected by a rise of the tailwater, the mill was 
frequently stopped while more than the necessary 
quantity of water passed down the river unutilised 
under the reduced fall. Mr. Taylor, after inspecting 
a turbine plant working under similar conditions at 
Cossey Mills, near Norwich, requested Mr. Steiger, 
the representative of the well-known firm of engineers, 
Messrs. Escher, Wyss, and Co., of Zurich, to inspect 
the water power at Strensham Mills, and on his 
recommendation decided to put in this new turbine to 
give 40 brake horse-power under a fall of 2 ft., which 
was guaranteed. 

A new mill race, 18 ft. wide and of sufficient depth, 
was built on the land side of the mill with stron 
sidewalls and foundations of bricks and cement, wit 





iron sluice gates and a foot bridge outside the new 
turbine house and a grating to retain mud and weeds, 
In this mill race was placed the turbine (see page 706). 

The turbine is of the Jonval type, with two concen- 
tric sets of buckets, the inner ones of which are pro- 
vided with covers, drawn up or.closed by means of 
upright rods and levers. The outer ring, which con- 
stitutes a complete turbine by. itself, is capable of 
developing the 40 horse-power required to pa the 
mill under a fall of 3 ft. As the fall becames reduced 
one or more of the covers of the inner set of buckets 
are opened, the efficiency being practically constant. 

The guide wheel fits into a circular casing of cast 
iron which is supported on four cast-iron columns 
fixed on the foundations of the turbine chamber. 
That casing at the same time supports the floor of 
wooden planks 3 in. thick round the turbine. The 
turbine is keyed to a hollow cast-iron shaft with a 
wrought-iron column 6 in. in diameter in its centre. 
This central column is held fast in the socket of a 
strong cast-iron foundation plate and carries at its 
upper end the footstep with an oil cup. 

As the engraving on the next page » lee the hollow 
turbine shaft terminates with a head of greater 
diameter, which contains a short spindle made adjus- 
table by a corresponding nut, and kept from revolving 
by a feather key. The , ae end of the spindle carries 
a plate of specially hard material which revolves on a 
corresponding plate of the footstep. The oil cup is 
always full of oil which requires renewing only about 
once a month and kee mag footstep perfectly cool. 
The interior of the head of the turbine shaft is made 
accessible through two openings placed diametrically 
opposite. The arrangement of the footstep above the 
water, generally adopted on the Continent, is a great 
convenience and of particular importance in this case 
where the weight revolving in the footstep is some- 
thing like 8 tons. 

The turbine shaft is provided with two internal 
bearings, one of white metal at the bottom and one of 
gun metal at the top, which keeps it running steadily 
round the central column. But it is further steadied 
outside by a bearing of lignum vite fixed on the 
spherical centre piece inside the guide wheel, and a 
bearing fixed on the bridge between the girders, just 
below the head of the turbine shaft. 

The turbine wheel, the guide wheel, and the circular 
casing supporting the latter, are all made in two parts 
and Calted tagether: The perspective view gives an 
idea of the huge dimensions of the turbine wheel, 
which is 13 ft. 2 in. in diameter, or more than double 
the height of the tall man standing in front of it. 
These - flea have been carefully chosen with 
the view of a good efficiency when the turbine is 
immersed deeply in the water, as it will be in time of 
floods. 

Across the mill race are placed two steel girders 
17 in. deep and 5 ft. apart, both held down by strong 
foundation bolts and cemented in. These girders 
carry the cast-iron bridge for the upper bearing at the 
turbine shaft, and another bridge for a bearing for the 
horizontal countershaft near the pinion. The frame 
of channel iron on which are fixed the hinges for the 
levers to lift the covers is also suspended on these 
girders. 

A turbine under a low fall will always run at a very 
slow speed. In this case, where the fall is only 2 ft., 
it revolves at only 14 revolutions per minute. Tho 
power of the turbine is, in the first instance, trans- 
mitted to a countershaft by means of bevel wheels, 
The large wheel on the turbine shaft has a diameter 
of 10 ft. 6 in., with 132 cast-iron teeth of 10 in. face, 
and is geared into a pinion 3 ft. 6 in. in diameter with 
44 teeth, giving to the countershaft a speed of 42 revo- 
lutions per minute. The countershaft transmits the 
power to an existing 4-in. line shaft, projecting into 
the turbine house, by a morticed spurwheel of 84 in., 
with 108 cogs of 6-in. face geared into a pinion of 
35 in. in diameter with 45 teeth. 

This 4-in. line shaft, running at 101 revolutions per 
minute, drives two pairs of millstones by means of 
bevel wheels, but the greater part of the power is 
transmitted by belt to a main line shaft suspended 
from the ceiling of the ground floor, running at 180 
revolutions per minute, off which shaft all the 
machinery of the mill is driven. 

Great care has been taken in the planning of this 
turbine installation and the design of details to secure 
a good efficiency and easy running without vibration, 
and, indeed, the large wheels run almost noiselessly, 
causing not the least vibration. Since it was started, 
more than a year ago, floods have occurred from time 
to time, and the turbine was thus subjected to very 
severe tests, and it was found that it was capable of 
driving the mill at full capacity even under a fall of 
18 in. If it were necessary to drive the millstones 
alone, without the other machinery, there is no doubt 
that this would be achieved under a fall of only 1 ft, 

The whole arrangement was designed by Mr. Alph. 
Steiger, C.E., of 16, Mincing Lane, London, the new 
mill race with foundations built by Messrs. Collins and 
Godfrey, of Tewkesbury, the. turbine executed by 
Messrs. Escher, Wyss, and Co., and the gearing, sluice- 
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TURBINE AT STRENSHAM MILLS, NEAR WORCESTER. 
WYSS, AND CO., ENGINEERS, ZURICH. 
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gates and grating made by Messrs. Whitmore and 
Binyon, of Wickham Market, Suffolk. 

There are probably less than a dozen turbines in 
existence utilising such a low fall, and still fewer so 
successful as this one. As such an_ installation 
naturally is more costly than one under a higher fall, 
the question may well be asked : ‘‘ Will it pay to put 
down an expensive plant to utilise such a low and 
varying fall, or why was it preferred to a steam plant 
which would have cost less money ?” 

A comparison of the annual expense of a steam 
plant of same power with that of the water-power ° 
plant will show. The amount of 7/. 103. per brake 
horse-power per annum, generated by steam, is a very 
moderate estimate of the annual expense, comprising 
fuel and wages during 3600 hours per annum, 5 per 
cent. interest on capital, and 10 per cent. to write off 
for depreciation, maintenance, &c., making 300/. per 
annum. 

This sum represents 15 per cent. on a capital of 
2000/., which the new turbine plant, with necessary 
foundation and building, may have cost, or 5 per cent. 
and 10 per cent. to write off the capital outlay, which 
are, practically, the only items of annual expense in a 
water-power plant. The permanent: expense for fuel 
and wages amounts to very nearly two-thirds of the 
total annual expense of a steam plant, and will go on 
for ever, while in about ten years it will have been as 
much as the capital outlay for the turbine plant. 

If it is further considered that the attendance and 
repairs in a turbine plant, especially if it is made as 
substantial as this one, cost practically nothing, it is 
obvious that the water power is more remunerative of 
the two. Many flour mills work continually day and 
night from Monday till Saturday, when the economy 
is still more prominently on the side of the water 
power. 
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CanapDIAN Iron.— Advices from Cape Breton announce 
the discovery of a great deposit of magnetic iron at 
George’s River Mountain, a few miles from North Sydney. 
The deposit is at the western end of Long Island, on the 
Little Bras d’Or. 
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SHEARING, BENDING, AND PUNCHING MACHINE. 
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_ Tue continued development of heavy machine-tools 
in shipbuilding yards for saving labour and facilitating 
production, by avoiding the removal of long and heavy 
frame bars, deck beams, and similar work from one 
machine to another, has led to the production of 
an important machine by Messrs. Scriven and Co., 
Leeds Old Foundry, Leeds, who have constructed 
and patented a combined machine, which we 
illustrate above, for dealing with the frames, deck 
beams, and similar parts in shipbuilding. The most 
important features of the machine are the arrange- 
ments of knives for cutting the various sections of 
zed, channel, tee, and angle bars. 

The shears shown in the centre of the machine illus- 
trated will cut any of these sections from 6 in. to 15 in. 
in width, and any length, either right or left hand, 
and will cut the ends on the bevel if required, without 
changing any of the knives; and when any of the 
above sections are cut, the bar at the front side of 
the machine is not distorted or altered in shape. This 
= of the machine has four horizontal slides, each 

justable by a screw and carrying a knife—two on 
= side of the fixed knife; these slides can be 

justed so that the vertical members or legs of any 
Section of zed, channel, tee, or angle bar are supported 


by a knife, while being sheared, either right or left | 


rag and afford the necessary adjustment for cutting 
y size of the various sections, without changing the 





| 
| 


These sectional bars have generally been cut by a 
saw which is slow and expensive. This machine cuts 
the ends of the bars, practically as square as the saw, 
and at considerably less cost. 

Another novel feature of the machine is the 
patented combination of beam-bending and bulb-shear- 
ing for bending or straightening the above sections, by 
means of a reciprocating ram, and two adjustin 
screws. Between the screws is placed a horizonta 
shear with stop motion for cutting off one side of the 
bulb, of a bulb tee, or ordinary bulb beam, for any 
length, at each end of the beam for fixing the knees to 
the beams. The shears will also cut off, or notch, the 
leg of a zed, channel, tee, or angle bar. This can be 
done by the same squad of men who camber the beams, 
&c.; it avoids the beams being carried to a shaping 
machine, or the smithy to have the bulb removed to 
receive the knee, or cut-off by hand, as is frequently 
done. This, therefore, effects a considerable saving on 
each beam, avoids frequent handling, and saves yard 
room. 

At the other end of the machine is a horizontal 
punch for punching the holes in zed, channel, tee, or 
angle bars. This is also made with a vertical punch 
on the cam and lever principle, when required. 

The two shearing apparatus and the punching slide 
are each provided with a stop motion. 

The machine is very massive, and is driven by cast- 


ave. The shearing is effected by a knife attached | steel spur gearing throughout, and can be driven by 
vertical slide worked by a forged-steel eccentric belt, or self-contained steam engine, or by electric 
motor. 


t, &e, 











Several of these machines have been made, and the 
manufacturers have a number of machines in hand and 
on order for some of the principal shipbuilders in this 
country and abroad. 





Puttman Cars.—The Pullman Palace Car Company 
is about to erect works at Wilmington, Delaware. 





Firr Tests.—The British Fire Prevention Committee 
is showing further increased activity at its testing station, 
and a most important series of ne is again in 
hand. Among these tests is one with a floor of steel 
joists and concrete filling, the concrete being of the aggre- 
gate lately allowed by the London County Council. An- 
other floor under investigation is a solid timber floor, a 
third floor by the Columbian Fireproofing Company, 
U.S.A., which is to be subjected to very high tempera- 
tures. Various forms of doors of wood, armoured wood, 
and iron, will be under investigation, also silicate parti- 
tions and ceilings by Messrs. Anderson and Messrs. 
Broadbent, some patented partitions, and plasters, some 
plain enya ge windows by the Luxfer Prism Syndi- 
cate, and, lastly, some of the non-inflammable materials. 
A set of ordinai rtitions have also been recently 
tested. Nearly a the great public authorities are now 
represented at the committee’s tests, and at the last test 
representatives attended from the —— insurance com- 
panies by special invitation. Owing to the numerous ap- 
plications to visit the station, the executive has asked us 
to remind would-be visitors that the attendance is still 
ne limited to the members by rotation and to a few 


special guests, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 24. 

Prices have moved upward within a week under a 
renewal of demand, and the further demonstration of 
a shortage that is liable any day to create a panic 
among consumers. Quotations are from 25 to 50 cents 
higher in quoted prices all round. Billets have ad- 
vanced to 30 dols. for 30 to 60 days’ deliveries. 
Finished material is being inquired for with more 
earnestness, and since Monday a number of large 
orders have been booked for plates, shapes, bars, 
and other forms. Large buyers find it difficult to 
place all their orders, and manufacturers stubbornly 
refuse to accept orders of such proportions as will cut 
them off from accomodating others. The bar iron 
demand remains slack, although consumers are using 
up more material than ever before known. Car- 
building requirements are extraordinary; but as 
heretofore stated, prices are 50 per cent. higher than 
early in the year. The pressure for all manner of 
sheet iron has exhausted stocks. The rails have 
crowded in a few orders, calling for early winter 
delivery ina few cases. The quoted prices continue 
to be 24 to 3} cents per pound according to gauge. 
Urgent ship and bridge-building orders were placed 
last week, Bes buyers have to 3 satisfied with less 
prompt deliveries on about half of the material. The 
demand for angles, beams, tees, and channels is in- 
creasing, and by the middle of June some of the 
largest bridge-building orders ever placed will have 
been sent to mills. The steel railmakers have picked 
up a goodly number of small orders — standard 
sections at 27 dols., and for girder rails. Trolley road 
construction is being held back by the difficulty of 
getting rails delivered. Large shipments of old iron 
rails have been made. Advices from Western markets 
all agree in representing a very early and a very large 
demand for all kinds of mill products for autumn 
delivery. Consumers are disturbed over the reports 
from billet mills and Bessemer furnaces. The appre- 
hension grows that prices will be higher long before 
consumers have made adequate provision for the last 
half-year. Machinery and tool manufacturers are sold 
months ahead, and this fact is creating considerable 
trouble among a large class of peences Pacamng who 
have properly sized up the difficulty of getting factory 
and shop equipments when needed. 








NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon market 
last Thursday some 30,000 tons of pig iron were dealt in. 
Scotch was flat and 14d. per ton down, while hematite 
iron was in renewed demand, and 14d. per ton dearer. 
In the afternoon about a similar quantity changed hands, 
and the market was strong, more especially for Cleveland 
and hematite iron, the former ee 8d. and the latter 
6d. per ton, and Scotch made 3d. per ton. The settlement 
prices were: Scotch iron 63s. 9d. per ton; Cleveland, 
563. 74d. ; Cumberland and Middlesbrough hematite iron, 
67s. 3d. and 65s. per ton. A firm business was done at 
the forenoon meeting of Friday’s market. Holders were 
not free sellers, especially of Cleveland and hematite iron, 
and prices were strong. The former rose 10}d. per ton 
and the latter 6d. per ton. A moderate business was 
done in the afternoon at round the forenoon level of 
prices. The day’s businesss ran up to about 45,000 tons, 
and the settlement prices were 63s. 9d., 57s. 44d., 67s. 9d., 
and 66s. per ton. There were about 20,000 tons of iron 
disposed of on Monday forenoon. The tone was very 
firm, and all sorts were dearer. Scotch rose 34d., Cleve- 
land 114d., and hematite iron 74d. per ton. In the after- 
noon the market was exceedingly strong and outsiders 
were repor to be buying. Other 30,000 tons were 
bought, and Cleveland left off 2s, 24d. per ton up on 
the day, hematite iron 1s. 3d., and Scotch 94d. per 
ton, the settlement prices being 64s. 6d., 593. 74d., 
693., and 66s. per ton. Some 20,000 tons of iron changed 
hands on Tuesday forenoon, when the tone was again 
strong, though prices were a little irregular at the last. 
It was reported that between 30,000 and 40,000 tons were 
bought outside of the “tring.” In the afternoon there 
were only 15,000 tons dealt in, and prices were a shade 
easier, to the extent of 4d. to ld. per ton. The settle- 
ment prices were 64s. 74d., 59s. 44d., 693. 14d., and 
67s. 1}d. per ton. At the forenoon market to-day some 
25,000 tons were disposed of, and prices were still very 
firm, and at the close Scotch iron had gained 2d. per ton, 
but Cleveland was down 14d. and hematite iron 4d. per 
ton, The market was very firm in the afternoon, and a large 
business was done, especially in hematite iron, one 
operator alone selling about 20,000 tons. 
3d. per ton, and some 50,600 tons were sold. The 
settlement prices were 65s., 593. 6d., 69s. 44d., and 
683. 44d. per ton. The following are the current prices 
for No. 1 makers’ iron: — 69s. 6d. per ton ; Gart- 
sherrie and Calder, 70s. 6d.; Summerlee, 71s.; Colt- 
ness, 71s.—the foregoing all shipped at Gl w; Glen- 
oe (shipped at Ardrossan), 68s. ; Shotts (shi at 
ueith), 70s. 6d.; Carron (shipped at Gumeumaetie 71s. 
per ton. The continued buying during the week 
of hematite and Middlesbrough warrants formed the pro- 
minent feature of each daily market. Scotch warrants 
have not found such favour as the others, but herein pur- 
chasers, who are presumably ane mostly on speculative 
account, have shown considerable discrimination, as 


They all rose | Co: 


tionately high when compared with the others. Argu- 
ments ma, “ used to show that this demand for hematite 
and Middlesbron h warrants prove the legitimacy of their 
recent advances, Sut the lull in the trade demand for all 
classes of pig iron from home and Continental consumers 
alike pronounces the rise to be of a speculative nature. 
Speculation, however, has very often the virtue or the 
fault of carrying prices to higher levels than is warranted 
by trade. So far neither consumers at home nor shippers 
show any inclination to pay the higher prices now asked. 
The number of blast-furnacez in active operation is 83, 

inst 80 at this time last year—41 making hematite iron, 

ordinary, and six making basic iron. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 304,783 tons yesterday afternoon, against 304,827 
tons yesterday week, thus showing a reduction for the 
past week amounting to 44 tons. 


Finished Iron and Steel.—The makers of finished iron 
and steel continue to be as severely taxed for delivery 
as ever. Makers have stood by the 5s. per ton over 
advance mentioned recently, all the more so as the costs 
of working are alarmingly high. Indeed, it is asserted 
that if the present active state of the markets is to be 
maintained, price of raw material must be reduced. 
Nevertheless the recent fresh demands has been more legi- 
timate than for a couple of months past, and the fact that 
ruling values have been paid for forward deliveries would 
indicate that consumers do not anticipate any shading of 
quotations. Finished iron is in brisk demand, and prices 
are 
or two inquiries for fair quantities ef boiler-plates for 
Canada, and there is a cones of business resulting. 
For some time past Canada has been getting her supplies 
of finished iron and steel from the United States, but that 
country having enough to do to supply her own wants, 
the Dominion has to look to the home country for the 
supply of its wants. To-day another advance of 2s. 6d. 
per ton has been made in the price of rg emmy 
making the price 7/. 5s. per ton, less 5 per cent. discount. 
Boiler-plates are quoted at 8/. 5s. per ton, angle-bars at 
6l. 12s. 6d., and round, square, and flat bars at 7/. 12s. 6d. 
per ton. 


Manager to the Carron Company.—Mr. M’Lellan, who 
succeeded Mr. Riley as general manager to the Steel 
Company of Scotland, has resigned that post in order to 
— general manager to the Carron Company, Fal- 
kirk. 


Glasgow Copper Market.—There was nothing done in 
copper at yesterday’s forenoon meeting of the market, 
but the price was advanced 2s. 6d. per ton. In the after- 
noon the price lost 6s. 3d.per ton, but the market remained 
idle. Copper was neglected on Friday forenoon, and 
the price was marked down Is. 3d. per ton. The market 
remained idle in the afternoon, and the quotation was 
marked down other 2s. 6d. per ton. Copper was not men- 
tioned at the forenoon meeting of the metal market on 
Monday, and the same was true in respect of the market 
in the afternoon, when the nominal quotation of 761. 15s. 
per ton cash showed a decline on the day of 10s. per ton. 
The metal was again neglected both forenoon and after- 
noon yesterday, and the price fell 7s. 6d. and 3s. 9d. at 
the respective meetings. Copper was idle at the forenoon 
market, and the price fell 1s. 3d. per ton. The price 
rallied in the afternoon, but no business was done. 


Manufactured Iron Trade Arbitration Board.—Mr. 
John M. Macleod, chartered accountant, Glasgow, has 
communicated to Messrs. James C. Bishop and John 
Cronin, joint-secretaries of the Scottish Manufactured 
Iron Trade Conciliation Board, the result of his audit of 
the ae books for March and April, 1899. He 
found that the net average pecs peng was 5/. 18s. 6-40d. 
per ton. The effect of this will be an increase of 24 per 
— in the wages of the workmen, dating from May 29, 
1899. 


Clyde Shipbuilding Trade: Launches in May.—This 
branch of the local industries continues to be exceedingly 
busy, and the work in hand and on order bids fair to keep 
up the activities of the various shipyards throughout the 
rest of the year. There have been launched in the course 
of the month ending to-day quite 28 vessels of various 
kinds, with the exception of merchant sailing ships. 
These vessels aggregated somewhere about 50,000 tons, 
rhaps more. The following are a few of the ships 
aunched: The Bavarian, 10,200 tons, built by Messrs. 
Denny and Brothers for the Allan Line of Glas- 
gow; the Kinfauns Castle, a twin-screw steamer of 
9700 tons, built for the Currie Line of South African 
steamers, by the Fairfield Shipbuilding and Engineering 
Company ; the Teodoro de Larrinaga and the Dominga 
de Larrinaga, each 4000 tons, built by Messrs. Russell 
and Co., Port Glasgow, for Messrs. Larrinaga and Co., 
Liverpool ; the Vienna, 4100 tons, built for Messrs. Gow, 
Harrison, and Co., Glasgow, by Messrs. Barclay, Curle, 
and Co.; the Calchas, 6700 tons, built for the Ocean 
Steamship Company, of Liverpool, by Messrs. Scott and 
mpany, Greenock. 
Work on Hand in the Clyde Shipyards.—The work on 
hand and under contract in the various shipyards on the 
Clyde is estimated at 487,000 tons, compared with 458,030 
tons a year ago ; 333,000 tons on May 31, 1897 ; 240,000 
tons on May 31, 1896; 287,000 tons on May 31, 1895; 
271,000 tons on May 31, 1894; 199,000 tons on May 31, 
1893 ; 214,000 tons on May 31, 1892; 239,000 tons on 
May 31, 1891 ; and 200,000 tons on May 31, 1890. 





Buenos Ayres GREAT SOUTHERN Raritway.—Rails on 
the Buenos Ayres Great Southern Railway Company’s 
extensions have now been laid to Roca. ork is being 





Scotch warrants have for some time back been dispropor- 





pushed forward to Neuquen as rapidly as possible, 


firm. Scotch steel makers have lately received one So 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Electric Light and Power at Sheffield.—The Electric 
a Committee of the Sheffield City Council have de. 
cided to order from Messrs. Ferranti, Limited, of Hollin- 
wood, a 1000-kilowatt steam alternator for 95007. Their 
tender was the lowest by a considerable sum. Good 
progress is being made with the station for supplyin 
power to the electric tram system which is being carri 
out in the city. Two houses, each upwards of 180 ft, 
long, are in course of completion, as well as spacious 
engine and boiler-houses. The foundations for the 
three generators of 225-kilowatt B ngg od to be coupled 
to 300 horse- power engines made by Messrs. Allis 
and Co., have already been got out. The engines 
are on the ground, waiting to be put down. The excaya. 
tions have already been been started for a Cole, Marchant, 
and Morley 500-kilowatt engine and generator, which 
will be installed as soon as possible. ‘he street cables 
have been laid, and are being joined up; a large number 
of the cars are completed and stored, and in a few months 
it is hoped the electric system will be at work on some of 
the routes. 


The Name “ Shefield.”—The merchants and manufac. 
turers of the city are being much exercised by the increas- 
ing practice on the part of foreign rivals of stamping 
‘ Sheffield” on the — they make in order to push 
their sales in the markets of the world. In the course of 
an action recently brought by a Sheffield firm against a 
lingen manufacturer, the latter frankly confessed that 
he put “Sheffield” on his wares, because in Solingen it 
was a regular custom to strike English names upon goods 
made in Germany. The Cutlers’ Company of Hallamshire 
have now before them similar cases in Egypt, France, 
Germany, United States of America, and Canada. With 
a view of a a prosecution in every case that 
comes to their knowledge and so making it too expensive 
to continue the practice, the Cutlers’ Company have 
opened a fund out of which the cost of such proceedings 
will be paid. The general public have been invited to 
subscribe to this fund so that it may be equal to the calls 
made upon it. 

Sheffield Steel Manufacturers and the Smoke Question.— 
A conference took place on Tuesday between the Council 
of the Sheffield Chamber of Commerce and representa- 
tatives of many of the leading firms engaged in the steel 
trade on the subject of smoke from reheating and anneal- 
ing furnaces. There was a very free interchange of views, 
and they will be embodied in a report. It is understood 
that unless the Health Committee of the City Council 
undertake not again to prosecute in such cases the Cham- 
ber of Commerce will endeavour to secure an amendment 
of the Act, exempting such operations from its purview. 


The Steel and Iron Trades.—A move has been ex- 
perienced in the local iron market this week and some 
fair orders have been booked at full prices. Makers, 
however, have plenty of work on hand, and are not 
anxious to further commit themselves. There is a well- 
sustained demand for steel of all kinds. In the produc. 
tion of common steel, makers complain that there is little 
profit. The cost of fuel and material has gone up out of 
all proportion to the increased prices obtainable on ac- 
count of the keenness of competition. The same remark 
does not apply to better-class steels for which fair prices 
are being obtained. An excellent demand continues for 
heavy castings, especially for those made from open- 
hearth steel. They are on order by firms having to do 
with electric, shipping, and hydraulic work. There seems, 
however, to be no hurry for deliveries. File manufac- 
turers are generally fully employed, although orders are 
not so pressing as was the case a few months ago. Makers 
of a tools are busy, some of them having good lines 
on hand. 


South Yorkshire Coal Trade.—A feature in the coal 
trade is the almost unprecedented demand that still pre- 
vails for house coal. The gas companies are taking so 
much that merchants find it difficult to obtain supplies as 
needed. At present there is every likelihood that present 
— will rule throughout the summer. Hard coal is in 
arge demand, and owners will, it is feared, find it almost 
impossible to comply with the calls that will be made 
upon them when the shipping season is in full swing. An 
excellent inquiry for all kinds of coke prevails. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mipp.xesBrovuGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was & 
numerous attendance on ’Change, and the market 
was’ very strong. There were lot of inquiries both 
on home and Tocoiga account, but the amount of 
business actually transacted was not large. Consumers 
of pig iron were rather anxious to place orders, but 
several of them hesitated to follow the rapid upward 
movement in prices, which they allege was caused chiefly 
by manipulators of warrants. At the same time, they 
mitted that increased cost of production justified, to 
large extent, the raising of prices. Very great confidence 
was felt in the future, as was plainly indicated by the fact 
that buyers were prepared to give rather more for forward 
than for early delivery. No. 3g.m.b. Cleveland pig iron 
was generally quoted 59s. 6d. for prompt f.o.b. delivery, 
and sales were recorded 


at that figure, though buyers 
reported that in some cases they were able to purchase = 
a little less. On the other hand, several producers hoe 
the price of No. 3 at 60s., and there were buyers willing 
to pay it for delivery over the second half of the year, 
but makers showed no disposition to commit themselves 


far ahead. The other qualities of Cleveland pI 








were stronger. Foundry No. 4 was about 58s. ; am 
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y forge, 563. Mottled and white were practically 
unobtainable. Middlesbrough warrants opened at 
59s. 44d. and closed 593. 4d. cash buyers. Hast coast 
hematite pig was reported so well taken up that it was no 
easy matter to satisfy the demand. Early in the day 
Nos. 1, 2, and 3 sold at 66s. 6d., but by the close 67s. 
became the general quotation, and some of the pro- 
ducers put the price at 67s. 6d. Spanish ore showed 
further improvement, rubio was put at 16s. 6d. ex- 
ship Tees. ‘There was nothing doing in Middles- 
brough hematite warrants, the nominal price of which 
was 67s. cash buyers. To-day there was no alteration 
in quotations for Cleveland iron, but Middlesbrough 
warrants, after easing to 59s. 3d., stiffened, and by the 
close were 59s. 6d. cash buyers. The feature of the 
market was the improvement in east coast hematite pig 
iron. Atone part of the day business was done at prices 
similar to those ruling yesterday, but towards the close 
quotations became very strong, and the last transaction we 
heard of was at 68s. for early delivery of mixed numbers. A 
good inquiry for Spanish ore was reported, and quota. 
tions had a strong upward tendency. Middlesbrough 
hematite warrants ruled for some time at 67s., but ulti- 
mately bounced up to 68s. 3d., which was the closing cash 

rice of buyers. There was, however, little business 
Soine in them. To-day Messrs. Connal and Co., the 
warrant store keepers, hold 144,376 tons of Cleveland pig 
iron, being 5519 tons decrease during May. The same 
firm’s stock of hematite pig stands at 23,154 tons, a reduc- 
tion on the month of 3316 tons. 


Manufactured Iron and Steel.—In these two important 
branches of the staple industry a very large volume of trade 
is going on. Producers of all a are very well 
supplied with contracts, and they will not entertain offers 
for new work at anything under the remunerative rates 
that were ruling before the holidays. Some of the makers 
are so busily employed that they cannot accept further 
orders, except for delivery over the second half of the 
year. Several firms display a decided tendency to further 
advance quotations, and prices for some articles have 


been put up. Plates and angles are firm at figures 


similar to those last named, but common iron bars have | 4 


risen to 61. 15s., best bars to 7/. 5s., packet iron to 
6/. 23. 6d., and rivet iron to 62. 15s.—all less the cus- 
tomary 24 per cent. discount for cash. Iron railway 
chairs and pipes are rather dearer. 


Coal and Coke.—Coal steady. Though the output of 
coke has been much increased, the supply hardly meets 
requirements. For average blast-furnace qualities de- 
livered here, 21s. is now asked. 


Cleveland Institute of Engineers.—At a meeting of the 
Cleveland Institute of Engineers, held on Monday, an 
interesting paper was coal on ‘Electric Traction on 
Tramways,” by Mr. J. Clifton Robinson, managing 
director of the London Tramways Company, and other 
similar companies. Mr. Robinson refe to the striking 

roof which the construction of the Middlesbrough, 

tockton, and Thornaby tramways had given to the 
principle that a short tramway could never be finan- 
cially successful, whatsoever mode of traction was 
used, and said there could be no doubt that the ideal 
method of electric traction would be to have the power 
“self-contained” in the car, or, in other words, the 
“accumulator system.” Alluding to the overhead trolley 
system on Tees-side, Mr. Robinson observed that it was 
proposed to lay down electric tramways to the extent of 
eight miles in and around Darlington, electric power 
ree supplied by cable from the present power house at 
Stockton. 





NOTES FROM THE SOUTH-WEST. 
Ilfracombe.—The Ilfracombe Pier and Harbour Com- 
ny having made its arrangements in connection with a 
ill for carrying out improvements estimated to cost 

200,000/., it is announced that about 27,000/. will be ex- 
pended during the next twelve months—17,000/. upon a 
pavilion and 10,0007. upon dredging operations and pre- 
liminary work in connection with a proposed breakwater. 


Lynmouth Pier.—A provisional order has been con- 


firmed for the construction of a promenade pier at Lyn- 


mouth. The work is to be carried out by a company. 
The pier is to be built about 280 yards north-east of the 
Torr Park Hotel, and a road is to be made to afford an 
approach from the Countisbury-road. The pier will be of 
open cast-iron pile work, and it will be about 1200 ft. 
long. Substantial progress must be made with the work 
during the next two years, or the order will become in- 
operative. Certain foreign vessels are to be exempt from 
rates if forced by stress of weather to make use of the pier. 
Lifeboat crews will also be exempted from pier charges. 


, Minehead.—Extensions have been obtained of a provi- 
sional order of the Board of Trade for the construction of 
4 pier at Minehead, and a company has now been formed 
for the erection of a substantial iron pier, accessible to 
Steamers at nearly all states of the tide. A tender of 

easrs. A, Penney and Co., of Fenchurch-street, has been 
accepted for the construction of the pier. Another tender 
of Mr. H. W. Pollard, of Bridgwater, has also been 
accepted for the improvement of the harbour. 


_ Cardif.—The outlook in the steam coal trade is con- 
sidered good. The best steam coal has been making 13s. 
per ton, while secondary qualities have brought 12s. to 
12s, 6d. per ton. The house coal trade has been dull ; 
No. 3 Rhondda large has, however, been held firmly at 
recent quotations, The prosperous condition of the 
Welsh iron trade has imparted a firm tone to the coke 
market ; foundry coke has made 24s. 6d. to 25s. 6d. per 
ton, while furnace qualities have brought 22s. 6d. to 23s. 

tT ton. Iron ore has shown strength; the best rubio 
a8 made 14s, 9d. to 15s. per ton. 


MISCELLANEA. 


ARRANGEMENTS have been made for an immediate com- 
mencement of the Bulawayo and Gwelo Railway. 


An important conference was held at Berlin last week, 
at which the holders of the patents for the Nernst lamp 
attended. The conference lasted for many hours and the 
protocol embodying the understanding on all points was 
signed by those present. There were present Professor 
Nernst, Mr. Rathenau, of the Allgemaine Gesellschaft, 
Mr. George Westinghouse, of Pittsburg, Dr. Von Hoor 
and Mr. Czerhaty, of Ganz and Co., Buda-Pesth, Mr. 
James Swinburne and Mr. Bernard Drake, of the Nernst 
Light, Limited. 

In continuation of the lock-out declared by the Danish 
joiners, the Danish Union of Employers have now de- 
cided to extend the lock-out to several other branches, 
more especially connected with building. This action, 
however, does also include the union of manufacturing 
engineers in Copenhagen and the provinces. This com- 
— most firms in that branch, although several large 

irms, including Messrs. Burmeister and Wain, are out- 
side it. About 30,000 hands will thereby become idle, 
and the somewhat arbitrary action of the masters has not 
failed to call forth a fair amount of hostile criticism. 


The German Emperor has sent a telegram to Privy 
Councillor Busley, in reply to the announcement made to 
His Majesty of the foundation of a Technical Shipbuild- 
ing Association. The Emperor expresses the keen plea- 
sure which the announcement has given him, and says 
that the association will be called upon to help in the 


an influence on the success and development of 
the nation, after the example of the Institution of Naval 
Architects, of which he is pleased to have been an hono- 
rary member for many years. Inconclusion, His Majesty 
assures the association of his warm interest. 


Mr. J. H. Stafford, having retired from the post of 
general manager of the Laneashire and Yorkshire Rail- 
way Company, the directors have appointed Mr. John 
A. F. Aspinall as general manager. e understand that 
in making the appointment the directors have changed 
the arrangements hitherto in force, and that the general 
manager will now take ch of all the departments on 
the railway. Mr. C. W. Bayley, who was secretary, 
becomes chief traffic manager, a new title. Mr. J. 
Trwin succeeds Mr. C. W. Bayley as secretary, while Mr. 
H. A. Hoy becomes chief mechanical engineer, in succes- 
sion to Mr. John A. F. Aspinall. The appointments date 
from July 1 next. 


The Earl of Ji mercy presided ata public inquiry, held by 
the Light Railway Commissioners last week at Lybster, 
in Caithness, into an mpeg a made by the Caithness 
County Council, the Duke of Portland, and others for an 
order to authorise a light railway from Lybster to Wick. 
The Commissioners approved the scheme, in respect of 
which an application will be made to the Treasury for a 
free grant in aid of the construction of the railway. Later 
on the Commissioners held an inquiry at Edinburgh into 
an application for a _ railway to run on the road from 
Portobello to Musselburgh, and to be worked by elec- 
trical power. The scheme was opposed by the North 
British Railway Company, on the ground that it would 
abstract passenger traffic from their system, and was re- 
jected by the Commissioners. 


The Bank fiir Electrische Industrie and the Elec- 
tricitiits - Gesellschaft Felix Singer and Co. Actien- 
Gesellschaft, both of Berlin; and the Helios Electri- 
citits-Actien-Gesellschaft, of Cologne, with its finan- 
cial company — the Gesellschaft fiir Electricitiits- 
Anlagen—are to be amalgamated. The Helios Com. 
pany will raise its capital from ten to sixteen million 
marks (500,000. to 800,000/.), making it equal to the 
share capital of the Gesellschaft fiir Electricitiits- 
Anlagen, while the Bank fiir Electrische Industrie and 
the Singer Company will go into liquidation. As a 
result of this combination or absorption of interests, 
the Helios Company, which has hitherto been mainly 
occupied with the manufacture of electric lighting plant, 
will embark upon the construction and installation of 
material for electric traction. It is understood that Mr. 
Felix Singer, the founder and general manager of the 
Bank fiir Electrische Industrie and of the company 
which bears his name, will not join the Helios Company. 
To Mr. Singer belongs the credit of introducing the 
Walker System, of America, into Germany and other 
countries of the Continent. 


At the opening of the fourth annual congress of the 
South-Eastern Union of Scientific Societies at Rochester 
last week, Mr. W. Whitaker, F.R.S., president of the 
Geological Society of London, as president of the union 
for the ensuing year, delivered his inaugural address, 
the subject of which was, ‘‘The Deep-Seated Geology 
of the hester District.” Alluding to the borings 
that had been made for coal in Kent, he su ted 
that that neighbourhood was one in which trials should 
be made. If they did get collieries there the smoke 
would not be so thick from them as it was from the 
cement works which lined the banks of the river. 
To get coal they had to go — like 2000 ft. 
down, and they could be sure that the people who 
wanted the coal would not dig more holes than they 
could help. But they must put up with a certain 
amount of unpleasantness in this life, and some people 
must suffer for the good of the whole nation. He felt 
that the discovery of a new coalfield was a very im- 
portant thing. The prosperity and wealth of the nation 
depended very largely upon coal. Therefore, if it affected 
the pretty scenery around they must bear with that for 





the general good. He did not see why the effeet on the 


p of this great industry, which exercises so far- | §T 
eaten i 


scenery should be so excessive as pose merally thought. 
Coal, like chalk, might be worked all out, and when a 
colliery was exhausted the country would revert to its 
natural state. Of course, it was uncertain where these 
coalfields were, and they could only make a guess at it. 
The only thing was to try and prove whether they 
existed there. That would be done some day, whether 
people liked it or not, because if there were valuable 
riches underground they would be forced to look after 
them. It wasnot a matter they could deal with as they 
liked, but it was a matter they must look after. 





Licut Ratways ror Inp1a.—The Viceroy of India has 
sanctioned the construction of 550 miles of light railways 
of a 30-in. gauge, in the northern, north-western, and 
southern provinces of India. 





_ Tue Movine or Lowestorr Licutuousr.—The low 
lighthouse at Lowestoft, owing to the encroachment of 
the sea, has had to be moved 250 ft. landward, and the 
method of carrying this out was at once simple, inexpen- 
sive, and effective. The lighthouse is an iron structure, 
having in 1866 su ed the former lighthouse which 
had a wooden frame, and was shifted from the Denes to 
the beach at Lowestoft in 1832. The present structure 
was carried on box girders supported on a wood-piling 
foundation. The means of transfer adopted was by plac- 
ing it on eight roller carriages, which travelled on ordi- 
nary steel rails laid on longitudinal sleepers of wood. The 
lighthouse was moved along by the operation of hydraulic 
jacks, and not by locomotives, as was stated in our - 
hh on page ante. The weight of the lighthouse 
is about 130 tons. The work was carried out under the 
direction of one of the superintendents of works of the 
Trinity House, and the modus operandi was arranged 
by Mr. T. Matthews, the chief engineer to the Trinity 
Board. 

PERSONAL. — By a printer’s error the address of 
Messrs, Radclyffe and Nye, British agents for the 
Ateliers Nicaise et Delcuve, La Louviére, was given on 
pege 687 of our last issue as ‘‘38,” instead of ‘‘35,” Queen 

ictoria-street, E.C.—The partnership between Messrs. 

Barry and Higham has been dissolved by mutual consent 
as from December 31 last. Arrangements have been 
made by which Mr. H. A. L. Barry will continue the 


*| manufacturing business of the firm under the title of 


Barry and Higham, with offices at 15, Great George- 
street, S.W., whilst Mr. G. W. Higham will practice as 
a consulting and inspecting engineer, with offices at 9, 
Victoria-street, S.W.—Mr. William Forbes has been 
appointed general manager of the London, Brighton, and 
South Coast Railway in succession to Mr. Gooday, who 
has returned to the Great Eastern Railway Company as 
its general manager. Mr. Forbes is the nephew of Mr. 
J. 8S. For was for many years Continental traffic 
manager of the London, Chatham, and Dover Railway. 
On the amalgamation of the Chatham Company with the 
South-Eastern he was appointed assistant general manager 
under Mr. Alfred Willis. 





WATER IN THE MIDLANDS.—Negotiations with respect 
to attempts made by the Town Councils of Sheffield, 
Leicester, and Derby to increase their water supplies b 
impounding the waters of the Derwent Valley too 
place on Tuesday at the Westminster Palace Hotel. It 
will be remembered that these Corporations have Bills 
of a competing nature pending in the House of Com- 
mons, and that they have been considered by a com- 
mittee presided over by Sir J. Brunner. Some days before 
the Whitsuntide holidays the committee adjourned until 
June 6, on a statement of Mr. Littler, Q.C., representing 
Sheffield, that negotiations between the three Corporations 
had so far advanced that he felt justified in saying that it 
was probable that no more evidence would have to 
—_ as ~ agreement was ag a; be vats So 

mongst those participating in Tuesday’s i 
were Mr. Alderman Gainsford (chairman of the Water 
Committee of the Sheffield Council), and a number of 
Sheffield Corporation officials ; Sir H. Bemrose, repre- 
senting Derby; and Mr. Bell, town clerk of Leicester. 
The deliberations of the parties extended over several 
hours, and were held in private. The matter under dis- 
cussion was the apportionment of the supply to be drawn 
from the area ; and it was stated that a satisfactory settle- 
ment will probably be arranged. 


AMERICAN COMPETITION IN THE ENGINEERING TRADE.— 
At the monthly meeting of the Leeds Association of 
Engineers, on 25, Mr. G. W. Blackburn in the 
chair, Mr. John Miley a a discussion on machine 
tools. He remarked that the reason why America was 
taking the lead in the production of automatic machines 
was not because there was any lack of ability in this 
country, but because users here were more bound by old 
custom and our workmen were more to be feared. hen 
there was the demand in this country the supply would 
be forthcoming. The standardising of machine tools was 
a desirable step. There was a tendency on the part of 
purchasers to hold tool-makers too rigidly to their own 
specifications. With regard to machine tools, price, pro- 
bably life, accuracy, output, general design, and cost 
of maintenance should have consideration.—Mr. G. R. 
Goldsack said that one great objection to automatic 
machines was that if they broke down at any one opera- 
tion, the whole series was stopped.—Mr. Towler pointed 
out that if a machine was standing, the time of the man 
in charge need not also be lost.—Mr. G. W. Blackburn 
said that the saving effected by the use of automatic 
machines was more appreciable where the articles to 
be dealt with were small, and were required in large 








quantities, 
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AGENTS FOR “ENGINEERING.” | worrcx ro conrinenrat apvertismns, | desire of the Americans to create a market, there is 
aie no disputing the fact that these rivals have made 


Austria, Vienna: Lehmann and Wentzel, Kiartnerstrasee. 

QarE Town : Gordon and Gotch. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

GgRMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Co. (for 
Advertisements). 
ines: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
{xp1A, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Co., 

Iraty: U. Hoepli, Milan, and any office, 

LiverPooL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, ite. 

Norway, Christiania: Cammermeyers handel, Carl Johans 
Gade 41 and 43. 

New South Waugs, Sydney : Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

Nort), Townsville: T. Willmett and Co. 

RorrerDAM: H. A. Kramer and Son. 

SourH AusTRALIA, Adelaide : W. O. Rigby. 

Unirep States, New York: W. H. Wiley, 53, East 10th-street. 

’ Chicago : H. V. Holmes, 44, Lakeside Building. 

Victor1A, MELBOURNE : Melville, Mullen, and Slade, 261/264, Collins - 
street. Gordon and Gotch, Limited, Queen-street. 


9 NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JoHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiley, 53, East 10th-street, New York, 
and Mr. H. V. Woumgs, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are : For 
thin (foreign) paper edition, 1/. 16s. Qd.; for thick (ordinary) 
paper edition, 27. 0s. 6d.; or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. — ea 
ADVERTISEMENTS. . 

The charge for advertisements is three shillings for the first 
four lines or under, and gightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pases may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
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NOTICES OF MEETINGS. 


INSTITUTION OF CiIviL ENGINEERS. — Engineering Conference, 
Wednesday, June 7, at 10.15 a.m. President’s Address at the 
Institution, Great George-street. At 11, Section I., Railways, at 
Meeting Room, Surveyors’ Institution. Section II., Harbours, 
Docks, and Canals, at Council Chamber, Guildhall, Westminster. 
Section III., Machinery, at Meeting Room, Institution of Mecha- 
nical Engineers. Section V., Shipbuilding, at Committee Room, 
Guildhall. Section VII., Applications of Electricity, at Council 
Room, Surveyors’ Institution. Thursday, June 8, at 10.30 a.m., 
Section II., Harbours, &c., at Meeting Room, Surveyors’ 
Institution. Section IV., Mining and Metallurgy, at Council 
Room, Surveyors’ Institution. Section VI., Water Works, 
Sewerage and Gas Works, at Council Chamber, Guildhall. Sec- 
tion VII. Applications of Electricity, at the Institution of Mecha- 
nical Engineers.—Friday, June 9, at 10.30a.m. SectionI. Rail- 
ways, at Meeting Room, Surveyors’ Institution. Section III. 
Machinery, at the Institution of Mechanical Engineers. Section IV. 
Mining and Metallurgy, at Council Room, Surveyors’ Institution. 
Section V. Shipbuilding, at Committee Room, Guildhall. Sec- 
tion VI. Water Works, Sewerage, and Gas Works, at Council 
Chamber, Gui'dhall, Westminster. Conversazioni on the evenings 
of Thursday and Friday. Excursion on the afternoon of each 
day, as detailed on page 654 ante. 

Society oF ENGINEERS.—Ordinary meeting, Monday, June 5, 
at the Royal United Service Institution, Whitehall, at 7.30 p.m. 
A paper will be read, entitled: ‘Foreshore Protection, with 
Special Reference to the Case System of Groyning,” by Mr. R. G. 
Allanson-Winn. 

Society oF CHEMICAL INDUSTRY.—LONDON SxEcTioN.—Monday, 
June 5, at 8 p.m., at the Chemical Society’s rooms, Burlington 
House, Pi illy. The following papers, &., will be read and 
discussed: ‘‘A New Method for the Analysis of Commercial 
Phenols,” by Dr.S. B. Schryver. ‘‘ A Demonstration of Printing 
by Electricity without the Aid of Rollers or Ink,” by Dr. 8 
Rideal, F.I.C. ‘“‘ Notes on Cacao Butter,” by Dr. J. Lewkowitsch, 
F.LC. ‘* The Use of Iron as the Active Element in Primary 
—s used for Electrolyising,” by Colonel J. Waterhouse, 
LS. 





Tus INSTITUTION OF JUNIOR ENGINEERS.—Fridav, June 9, at 6.30 
p.m., visit to the Bankside Works of the City of London Electric 
Lighting Company. 

GEOLOGISTS’ ASSOCIATION.—Meeting of the Association at Uni- 
versity College, Gower-street, W.C., on Friday, June 2, at 8 p.m., 
when the following papers will be read: ‘‘ The Pleistocene De- 
posits of the Ilford and Wanstead District,” by Mr. Martin A. C. 
Hinton. ‘‘ The Pleist Moll of Ilford,” by Mr. A. 8. 
Kennard and Mr. B. B. Woodward, F.L.S., F.G.S. ‘‘ The Raised 
Beach and Rubble Drift at Aldrington, between Hove and Port- 
slade-by-Sea, Sussex, with Notes on the Microzoa,” by Mr. 
Frederick Chapman, A.L.S8., F.R.M.S. 

Roya InstiTuTION OF GREAT BriTaIn.—Monday, June 5—Cen- 
tenary Day. (The first meeting of the members was held in the 
building in Albemarle-street on June 5, 1799.) General monthly 
meeting, 5 o’clock.—Tuesday, June 6. Commemoration lecture 
by Professor Lord Rayleigh. F.R.S., 3 o’clock. H.R.H. The Prince 
of Wales, K.G., Vice-Patron, presiding. Evening reception by the 
Lord Mayor to the members, foreign guests and representative 
men, at the Mansion House.—Wednesday, June 7. Commemora- 
tion lecture by Professor Dewar, F.R.S., 9 o’clock. His Grace the 
Duke of Northumberland, K.G., President, presiding. 
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AMERICAN COMPETITION AND THE 
TRUSTS. 


In the case of the Atbara Bridge, the steel gon- 
dola cars for the Egyptian State Railway, and other 
contracts, we have recently been treated to some 
very concrete examples of American competition 
with English manufacturers in neutral markets ; 
and in the Midland, Great Northern, and other 
locomotive contracts, we have seen that same 
competition brought right to our own doors. 
We have so long held undisputed supremacy over 
all rivals, not excluding the Americans themselves, 
in the foreign trade in iron and steel goods, that it 
would be idle to deny that this sudden irruption of 
a handful of enterprising Americans into what we 
have been accustomed to regard as our own special 
preserves is a matter that calls for very serious 
consideration. But there are factors to be kept in 
mind which will serve to mitigate the severity of 
the position. For instance, it is notorious that 
the English companies invited to compete for these 
contracts are filled with orders for months ahead. 
It is more than probable, too, that the American 
firms, to whom the orders were finally entrusted, 
found it expedient, in order to secure a foreign con- 
nection, to quote lower prices than even the best 
equipped home shops would be disposed to accept, 
and in the matter of very prompt delivery, that they 
thought the opportunity a good one to show the 
world what they could do. 

But making all reasonable allowance for excep- 
tional conditions here, and for the verf natural 





rapid headway in their home and foreign trade, and 
that their policy is one that pays well in the lon 
run. It is the old policy of small profits and eniak 
returns. The Americans are profound believers in 
the excellence of their wares, and to do them simple 
justice, they have good ground for their confidence. 
The man who brags has sometimes reason on his 
side, and a good opinion of yourself, loudly and 
frequently asseverated, leads others to the same 
opinion of you, often enough without good cause, 
but not so when the opinion is justified by results. 
As a commercial axiom ‘‘ brag and quality” has 
much to recommend it, and our rivals on the other 
side of the Atlantic are adopting it to good purpose. 
They are pushing business in iron and steel as in 
other branches of manufacture; while we, with 
generations of prestige behind us and with a reputa- 
tion that is not undeserved for excellence of work- 
manship, are all too prone to leave others to come 
to us, or, if they do not feel that way disposed, to 
go elsewhere. This view has been emphasised 
before this in our columns, but we need not offer 
any apologies for dwelling upon it again. Our own 
carelessness, or apathy, or what you will, is our 
worst enemy, and until our engineers and manufac- 
turers genérally realise the fact completely it will 
remain our duty to protest against it as the one 
really grave menace to our commercial prosperity. 

That .the United States has made enormous 
progress-in the past few years in the economical 
production of pig iron and in the manufacture 
of. finished goods therefrom, admits of no doubt. 
We discussed the pig-iron question in this rela- 
tion a few weeks back, and were forced to admit 
the fact. That considerable strides have been made 
in the foreign trade in iron and steel manufactures 
is shown by the official figures of exports. These 
figures are not to be accepted as a fair measure of 
the advance of the industry, because the American 
workshops have devoted most of their energies to 
the satisfying of home requirements, which are 
growing with the population, the opening out of 
new country and the spread of manufacturing in- 
dustries. The potentialities of competition arelargely 
with the near future. That is to say, it appears 
probable from the rate at which shops are being 
multiplied that, before long, the home supplies, in 
good time and in bad, will be in excess of the home 
demands, and this being so, it will be more neces- 
sary than it has been hitherto to cultivate foreign 
connections if there is not to be a sharp solution in 
the continuity of expansion. But even to date 
there has been a very considerable increase in ex- 
ports and a complete reversal of the position of im- 
ports and exports of iron and steel. The following 
figures will convey a fair notion of this : 


1890, 1898, 

dols. dols, 
Imports 71,266,699 12,626,431 
Exports 14,716,524 70, 406, 885 


It is pointed out that the most striking part of 
this change has taken place in the last five years. 
By 1892 the exports had advanced and the imports 
had receded until they reached the same level of 
about 28,000,000 dols. They varied in different 
directions for a couple of years, and then in 1895 
there began a rapid divergence. Imports for the next 
four years were 23,000,000 dols., 25,000,000 dols., 
16,000,000 dols., and 12,600,000 dols. ; while ex- 
ports mounted from 32,000,000 dols. to 41,000,000 
dols., to 57,000,000 dols. and then to 70,000,000 
dols. Thus it will be seen that the past five 
years have witnessed a change as great as that 
which had taken place in the preceding twenty. 
—- the first eight months of the current fiscal 
year the rate of change has been even more pro- 
nounced. If the proportion holds for the rest of 
the year, the figures for imports will stand at 
11,000,000 dols., and for exports at 87,000,000 dols. 
This is practically in the ratio of 1 to 8. The 
figures of the Treasury Bureau of Statistics for the 
eight months of the fiscal year to February show 
that exports of iron and steel were nearly 
16,000,000 dols. more than in the same months of 
1897-8, and represent a gain of 36 per cent. On 
the other hand, imports of iron and steel show 
a reduction for the eight months of 10 per cent. 
Still more impressive is the advance in certain 
staple articles, which, a few years since, were 
regarded as utterly out of the question as exports. 
These figures are arranged for the eight months 
of this year and of last year for more ready com- 
parison : 
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1898. 1899, 
Eight Months. Eight Months. 
lb. Ib. 

Wire nails =. 16,138,325 28,697,735 
Barsand rods... 18,720,798 37,708, 442 
Plates and sheets 13,573,675 64,784, 626 
Wire be ie 80,056,290 120,858,949 


Railway engines increased in the eight months 
by 50 per cent., and other branches which might 
be named show equally striking advances. British 
shipments to America have, of course, fallen away, 
in some cases to nothing, and in most others toa 
mere fraction of the volume of seven or ten years 
ago. The decline in tinplates is a sorry feature to 
contemplate—65,337 tons last year (and that possible 
only under the rebate clause), against 321,109 in 
1890. Scarcely less striking has been the falling away 
under miscellaneous hardwares, steel rails, wire 
hoops, sheets, and plates, locomotives, agricultural 
machinery (in which we have nothing to teach this 
rival), textile machinery, and so forth. We might 
accept the inevitable in this matter of American 
takings of our commodities, for it was certain that 
soon or later the country would have no need of 
them. It is otherwise, however, when we come 
to regard the neutral markets in which we are 
threatened. 

Let us repeat that, on the basis of good work, we 
are not disposed to allow that any nation is superior 
to ourselves, while we are assured that the majority 
are distinctly inferior—that only one, if that one, is 
on the same plane with us. But the fear is that 
our rather notorious self-complacency may permit 
that one to get ahead of us by the habit of 
‘* hustling” and bawling, which, as we have already 
said, we regard in the circumstances as good busi- 
ness practice. Perhaps the best agent working in 
our favour is the trust mania, of which we have 
had so many examples of late months. We have 
been solicitous to point out that these consolida- 
tions, when they are made up of well-established 
and large firms, when they are not over-capitalised, 
and when their organisers are not too anxious for 
promotion profits and big dividends earned by the 
undue raising of prices against the consumer, have 
in themselves the elements of serious competi- 
tion. The thing is so obvious that an ex- 
planation of the consequences would be almost 
an insult to the understanding. But it does not 
appear that the policy of moderation with economy 
is commending itself to the individuals and bodies 
concerned, It is a fact that every one of the trusts, 
up to the enlarged Carnegie Company, is grossly 
over-capitalised ; and it is a fact, also, that instead 
of being content to make more money by eco- 
nomies of management, and the other legiti- 
mate means within their reach, thay have elected 
to ‘“‘get there” by the device of raising prices 
against the consumer. Among other things, wire 
nails have been raised 68 per cent. since the end 
of last year, cut nails 63 per cent., bar iron at 
Pittsburg 58 per cent., and tank steel plates at 
Philadelphia 76 per cent. Tin plates on Decem- 
ber 31 stood at 275 dols. per box, an advance of 30 
or 40 per cent. since the incorporation of the com- 
bine in the article. Early in January the trust 
dictated an advance to 3 dols., and in quick succes- 
sion put the price further upto 4 dols. The advance 
in block tin and steel was given as the reason. The 
mills in England had to deal with the same advances 
in tin and steel, but here the rise was about 1s. per 
box of 112 lb., equal to about 22 cents per box of 
100 lb. The reai reason for the advance seems to 
have been for the influencing of the price of the 
stock, and the desire of the dominating powers to 
open a wide market for it. As a stock-jobbing 
operation, the movement of prices was a success, 
the more so as they succeeded in bringing the stock 
on the New York Stock Exchange. But from the 
standpoint of a manufacturer the movement was a 
great failure. As soon as quotations reached 4 dols. 
per box, large purchases were made in England on 
account of tin-can manufacturers at American sea- 
ports, as the bringing of them over and paying the 
import duty of 1.50 do‘. per box failed to carry the 
cost above the trust’s price. Thus the tin-can 
manufacturers of the seaports are independent of 
the trust. It remains to be seen whether the com- 


pany will find it more profitable to charge 4 dols. to 
those who cannot get their tinplates at this or a 
lower figure, and leave the coast consumer to deal 
again with England, or whether it will make those 
who cannot help themselves pay still more in order 
that it may be recouped for the loss of those who 
can ; or whether it will put the price lower again to 





a figure which will bring the coast men back to its 
kindly fold, and which will leave it a sufficiently 
handsome profit anyway. It will be clear, from 
this instructive example, that any extravagant 
playing with values in any branch of the American 
engineering trade will prove advantageous to the 
United Kingdom. There was talk in more than 
one department of cultivating foreign at the ex- 
pense of home connections—that is, by reducing 
quotations for delivery outside the United States 
sufficiently to undersell the goods of rivals, even to 
the extent of a dead loss in order to secure busi- 
ness, and evening up on much enhanced quotations 
for home delivery. In this latter course the manu- 
facturer is aided by the high import duties. If 
these duties were reasonable, we should still be in 
a position to compete with America on its own 
ground in almost every line of manufactured goods. 
As it is, there is a point at which we can defy the 
tariff, provided only the Americans will help us by 
squeezing the consumer enough. 





SUBSIDENCE AND THE LAW OF 
SUPPORT. 

A curious and very interesting point in the law 
relating to the subsidence of land was recently de- 
cided in the Court of Appeal. Since the famous 
case of Dalton v. Angus in 1881, it has been a 
matter of common knowledge that a landowner 
after 20 years’ uninterrupted enjoyment, becomes 
entitled to the support which is afforded to his pro- 
perty by the adjoining tenements. He is, there- 
fore, entitled to restrain his next-door neighbour 
from excavating or otherwise dealing with the soil 
in such a manner as to cause the foundations or 
walls of his buildings to crack or subside. 

In the case of Jordeson v. Sutton, &c., Gas 

Company, which was reported in the Times 
of May 17, the defendants appealed from an 
order of Mr. Justice North, whereby they had 
been directed to pay 3401. in respect of damage 
caused by the subsidence of the plaintiff's buildings. 
In 1877 the appellants had made a large excavation 
for the purpose of erecting a new gasholder. In 
the district in which the plaintiff's land and the 
defendants’ works were situated, there was a large 
stratum of ‘‘ running silt” or quicksand at a depth 
of about 26 ft. from the surface. In the course of 
their operations the Gas Company had cut through 
this formation, from which large quantities of water 
flowed into their works. This water was removed by 
pumping, and it appeared from the evidence that the 
removal of water from that part of the silt bed 
which was under the plaintiff's land had caused the 
sand to shift, thus giving rise to the subsidence 
complained of. The Court of Appeal held that the 
Gas Company were liable, and gave judgment 
accordingly, Vaughan Williams, L.J., dissenting. 
Taken by itself there might not appear to be any- 
thing very remarkable about the decision. Granted 
that a man is entitled to have his land supported by 
that of his neighbour, it might appear that sub- 
terranean water should be placed in the same 
category with material of a more substantial cha- 
racter. Unable to find any English authority 
bearing directly upon the point, Lord Justice 
Lindley based his decision upon that of an Ameri- 
can Court, before which a question of the same 
nature had arisen for determination. In that case 
[Cabot v. Kingman] it was decided that a man has 
no right to remove water in such a manner as to 
interfere with his neighbour’s support. Chief 
Justice Field said : 
‘*“Whatever may be true of percolating waters, we 
think that the defendants had no right to take away the 
soil of the plaintiff in land which they had not taken 
under the statutes, and that it is immaterial that the 
soil was removed by means of pumps from the trench 
into which it had fallen by its own weight, or had been 
carried by percolating water. We are unable to distin- 
guish the case from one where the soil falls in from the 
surface in consequence of an excavation in the adjoining 
land. The plaintiff, if the facts be as he offered to prove, 
has been deprived of the lateral support to his land, in 
consequence of which the quicksand has run from under 
the surface of his land into the trench, and has been 
removed by means of pumps, and this has caused the 
surface to settle and crack. It was the duty of the de- 
fendants to prevent this in some manner, if they did not 
take the plaintiff's land.” 

The words ‘‘ whatever may be true of percolating 
waters” strike the keynote of the difficulty which 
pervades the whole of the present case. It has 
long been a principle of English law that a man is 
entitled to pump as much water from his own land 





as he pleases, however disastrous the results may 











be to his next-door neighbour. Thus, suppose a 
town council were to purchase a plot of land for 
the purpose of erecting a pumping station to 
supply the city with water. An adjoining 
owner might sink a well on his land, although 
in doing so he greatly diminished, even if he did 
not altogether cut off, the supply with which the 
councillors had hoped to furnish the ratepayers, 
[See Chasemore v. Richards.] So in the present 
case, if the defendant Gas Company had seen fit to 
sink a well, it is difficult to see how they could 
have been prevented from completely draining 
the silt bed, even at the risk of injuring the pro- 
perty of surrounding landowners. Water which 
has been artificially collected under land may also 
be removed. Thus in Elliott v. the North-Eastern 
Railway Company, part of the company’s line ran 
over a disused coal pit. The shaft was filled with 
water to a depth of 80 ft., and the hydrostatic pres- 
sure in the deeper parts of the mine gave consider- 
able support to the company’s property. It was 
decided that the owner of the mine was entitled to 
withdraw the water without fear of consequences. 

Lord Justice Vaughan Williams dissented from 
the decision of the majority of the Court of 
Appeal, and it is submitted, with great deference 
to the remaining Lords Justices, that his reasoning 
was sound. He said: ‘‘It is to be remembered 
that the right of support from adjoining propérty 
is, in all cases, an exception from or limitation of 
that incident of ownership of land, which entitles 
a man to deal with his land in the manner most 
beneficial to himself. . . . To lay down a general 
rule that there is a right to have soil supported 
by neighbouring soil is to lay down a rule which 
generally will not interfere to any considerable 
extent with the beneficial enjoyment of the servient 
tenement. The obligation to afford support is 
definite and limited, but an obligation not to with- 
draw water support from under your neighbour's 
land by digging or excavation in your own land is 
an obligation which may well be unwittingly con- 
travened.” 

It must not be thought that the decision in this 
case is merely of academic interest. In the manu- 
facturing districts abandoned coal pits are of fre- 
quent occurrence, and although they often settle 
down imperceptibly, the surface owner has no 
means of judging how far his land is supported by 
solid rock. It is hoped that the case may reach the 
House of Lords for definite decision. 








SHIPPING BOUNTIES IN JAPAN. 

WE have from time to time mentioned the system 
of shipping bounties in Japan. The present Naviga- 
tion Encouragement Law enacts that any iron or 
steel steamships of at least 1000 tons (displace- 
ment), capable of steaming at 10 knots speed, and 
owned and employed by a Japanese subject, on 
service between Japan and foreign countries, or on 
interport service in foreign countries, shall receive 
25 sen (100 sen = 1 yen = Qs. 2d. approximately) 
per ton for every thousand miles run annually, pro- 
vided that she is constructed in such a manner as to 
satisfy certain prescribed requirements ; and pro- 
vided, further, that if built abroad, she is not 
more than five years old at the time of re- 
gistration (for the purpose of obtaining a subsidy 
in Japan) or more than fifteen years old whenever 
built. For larger and quicker vessels there is 4 
sliding scale. Thus, for every additional 500 tons, 
the subsidy is increased by 10 per cent., and for 
every additional knot of speed by 20 per cent., up 
to 6000 tons and 17 knots, after which limits there 
is no increase. There are various limiting condi- 
tions which we need not again mention, but it has 
been found that the system has had the cffect of 
encouraging speculative shipbuilding. When it 1s 
known that a vessel satisfying certain conditions 
as to size, construction, and speed, will obtain 
from the Treasury an annual allowance, sutti- 
cient to go far towards paying her working 
expenses, there is a great temptation to build 
her on the mere chance of finding for her 4 
modicum of employment somewhere or other. 
For example, in the case of a 4000-ton vessel, with 
a maximum speed of 15 knots, her encouragement 
money is 65 sen for every 1000 miles run during the 
year. With such an income assured, her owners can 
afford to place her upon a line where the transport 
business, is, in itself, much too small to warrant any 
services of the kind. In addition to the above- 
mentioned scale, certain lines of vessels have direct 
subsidies. For the year 1899-1900 the amount 
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estimated in the Budget as payable as aids to 
navigation is put down at 6,209,738 yen, and of 
this amount the Navigation Encouragement Laws 
are responsible for 4 million yen. It would 
appear that the laws are not working satisfactorily, 
and that they commit the State too deeply unless 
some limit is enacted, and it is therefore proposed 
to impose two restrictions. The first is that in 
the case of ships constructed abroad and regis- 
tered in Japan subsequently to October 1, 1899, 
only one-half of the encouragement money provided 
by the law will be granted. The second is that the 
total period for granting assistance shall be eighteen 
years, counted from October 1, 1896, when the law 
went into force. October 1 next has been fixed in 
consideration of the fact that all vessels, ordered 
in consequence of the promulgation of the law, 
will be completed and registered by that date. 
To change the law so as to exclude such vessels 
would be an obvious injustice, whereas, on the 
other hand, it is desirable to prevent the placing 
of any new orders. Briefly speaking, the effect of 
these amendments is, on the one hand, to make the 
Navigation Encouragement Law’s operation termi- 
nate in the year 1914, and to limit the State’s 
maximum liabilities under it to approximately the 
sum set down in the estimates. The Law for the 
Encouragement of Shipbuilding is to remain 
operative, as originally drafted, as thus far the 
expenditure that its provisions have imposed upon 
the State is not large, nor is it likely to be large 
for some time to come, at all events. Ship- 
building in Japan shows signs of fairly rapid 
development, but the number of vessels con- 
structed in such a manner as to satisfy the require- 
ments of the law is insignificant. Simultaneously 
with restricting the operation of the law for the 
encouragement of navigation in general, the Go- 
vernment asks the Diet to sanction yearly subsidies 
to three special lines, namely: The Nippon Yusen 
Kiasha’s Japan-Europe line, 2,673,894 yen; the 
Nippon Yusen Kaisha’s Japan-Seattle line, 654,030 
yen; and the Toyo Kisen Kaisha’s Japan-San 
Francisco line, 1,013,880 yen, being a total of 
4,341,804 yen. These subsidies are to commence 
from January 1, 1900, and to continue until 
December 31, 1909, a period of ten years. [If all 
these proposals are approved, the total sums pay- 
able by the State from next year for the encourage- 
ment of navigation and shipbuilding will be 10} 
million yen. 





THE OESTERREICHISCHE INGENIEUR 
UND ARCHITEKTEN VEREIN. 

Tue Association of Austrian Engineers and 
Architects has celebrated its fiftieth anniversary. 
The Association dates from 1848, the year of the 
revolution. For us in this country the year 1848 
signifies little. The great Reform Bill of 1832 
averted the revolutionary wave from our shores. 
The Continent had had no Reform Bill, no 
constitutional Government, nothing but promises 
repudiated. It had long been fermenting every- 
where, when the storm of 1848 broke out. Why 
refer to politics in these columns? The memorial 
volume of the Austrian Engineers and Architects 
does not consider such reference inappropriate. 
The vignette of the first page marks the date 


’ MDCCIIL., and under it a broken chain. Charac- 


teristic enough, when we bear in mind that most 
of the members of that body are probably in 
Government service. It was, we read, political 
discontent and dissatisfaction with the status of 
the engineer, who in public and social life was 
merely the technical assistant of his administrative 
superior, that brought Frederick Schnirch and his 
friends, all engineers, to a preliminary meeting in 
May, 1848. The meeting took place in Vienna, 
which has always been the seat of the Association. 
An Industrial Association of Lower Austria had been 
in existence since 1840 ; it had had to wait almost 
two years for Government sanction. In 1848 the 
confirmation followed within a few weeks, and the 

overnment granted the new Association hospi- 
tality. Owing to the disturbed times the first 
general meeting could not be held till April, 1849 ; 
thus the first fifty years may be said to have only 
Just passed. The Association counted 79 active 
and two corresponding members. The statutes 
distinguished between active, participating, and 
corresponding members ; the second-class of mem- 
bership was afterwards abolished. Austria had 
few private industries then, and only 800 miles of 
Tailway lines. For some time accessions to the 





new body remained sparse, although the annual 
subscription, originally fixed at 16 florins, was 
reduced to 12 florins (24s.). The Journal of the 
Association had been started with the year 1849 at 
the personal risk of the first president of the 
Austrian engineers, Adalbert Schmid. 

One of the first questions which the society sub- 
mitted to a committee, the Semmering Pass Rail- 
way, was discussed almost passionately. The com- 
mittee insisted upon the necessity of wire rope 
traction. Ghega, who finally carried his point, 
advocated special mountain-line locomotives. An 
internatio locomotive competition was in- 
vited. Maffei, of Munich, obtained the first 
prize of 20,000 ducats with his engine ‘‘ Bavaria,” 
John Cockerill the second with the ‘‘Seraing ;” 
the Wien-Gloggnitz Railway Works and W. 
Giinther, of Wiener Neustadt, secured the third 
and fourth prizes for their engines ‘‘ Vindo- 
bona” and ‘‘ Wiener-Neustadt.” None of these 
engines, however, gave complete satisfaction ; 
but W. Engerth, later several times president of 
the society, who had supported Ghega from the 
first, constructed the real ‘‘Semmering Pass ” loco- 
motive, and Ghega was able to open traflic in 1854. 
When Lesseps’ Suez Canal scheme was debated on 
in 1857, Negrelli ge anes a paper of his of ten years 
previous in which he had proved that the cutting 
would only bring the sea back to parts which it had 
once occupied. The stagnation in railway enter- 
prise kept the number of members down to 559 in 
1860. Yet prizes were offered for historical and 
critical essays on roof construction and on lubrica- 
tion in railway service. There were also lively dis- 
cussions on bridge-building materials. The Austrian 
iron was poor, rolling mills were wanting, and 
Schnirch’s link suspension bridge over the Danube 
Canal at Vienna was dimensioned according to 
tests conducted with faulty apparatus. Risky struc- 
tures were built in spite of all warnings, until the 
bridge over the Pruth, near Czernowitz, broke down 
under a goods train. The bridge was simply not 
strong enough, and lacked Ppa connection be- 
tween the cast-iron stays and the forged-iron ties. 
The Association afterwards amply made amends for 
the mistakes of some of its members in this field. 

In 1864 the Austrian architects joined the society, 
which, up to that time, had heen a body devoted to 
surveying, road and railway construction, water 
supply, mining and metallurgy, open also to phy- 
sicists and chemists. Henceforth every great un- 
dertaking in the Austrian monarchy — Hungary 
had her own cognate body of architects and engi- 
neers—and in its capital, every great question 
affecting the profession, the training and status of 
engineers and architects, technical education, 
patent laws, workmen’s insurance, rentability of 
eanals, &c., came before the Association. The 
city of Vienna had a sufficient number of momen- 
tous problems to solve, the water supply, Danube 
regularisation, rebuilding of the old town, and 
intra-urban traffic. In all these questions, which, 
even in towns that move with greater rapidity than 
Vienna with its many different authorities, would 
have taken years to assume definite shape, the 
Association took a prominent part, and their com- 
mittees have rendered valuable aid to science. 
Thus, when Humphrey and Abbot published their 
theories on the flow of water in canals and rivers, 
the Association could point to careful observations, 
taken on the Schwarza River, near Vienna, which 
entirely supported these theories. 

By 1866 a railway-building fever had developed 
which the wars of that year checked. Over the 
Arlberg Tunnel scheme (in the Alps, east of the 
Lake of Constance), the Association divided into 
two camps. The minority, backed by influential 
officials, maintained that a single-track tunnel, 
4.5 miles in length, would be preferable for a rail- 
way of secondary importance to a double-track 
tunnel, 7 miles long, to be cut at a lower level. 
But Rziha, an authority on tunnel construction, 
prevailed with his exposition of the difficulties of 
building a single-track tunnel, and of keeping such 
a tunnel well ventilated and in good repair. We 
must not forget that the Government is the chief 
employer in Austria, and that differences of opinion 
often mean disagreement with superiors. The engi- 
neers have still to struggle for proper recognition 
of their rights, which they measure by the position 
of the engineers in other countries. Cement and 
cement-testing were first brought before the Asso- 
ciation by Winterhalder in 1863, when it was 
established that Austria need not go abroad for 
her supply of cement, A Cement Committee was 








nominated in 1877. In 1890 another committee 
was charged witha series of comparative tests on 
the strength of arches, voussoirs, brickwork, cement, 
and concrete, and on concrete in general. It had 
become customary to imbed iron wires or bars in 
concrete, but the public had little confidence in 
the strength of ‘‘armoured or unarmoured”’ con- 
cretes, terms which have long since passed into 
universal use on the Continent. The experiments 
were conducted on a large scale at Purkersdorf and 
at other places, and extended over several years. 
They were generally favourable, both to stone and 
concretearches. The Jaremcze railway bridge over 
the Pruth in Galicia, with a span of 213 ft., is one 
of the indirect outcomes of this investigation. 

Great credit is also due to the Association for re- 
moving the suspicion which rested on Thomas mild 
steel. It was thought inferior to Bessemer and 
Martin steel, and not a safe material for bridge- 
building. The Bohemian ironmasters, who turned 
out chiefly Thomas iron, were greatly exercised, and 
they were very pleased when the Research Commit- 
tee proved in 1889 and the following years that the 
alleged inferiority did not exist. Of other questions 
which the Association has taken up, we will only 
mention locomotive boilers, girder-beam types, iron 
classification, regularisation of the Lower Danube 
between Moldawa and the Iron Gate, a very diffi- 
cult problem, to which we have referred on several 
occasions, ship-lifting machinery, canals, &c. 

In March, 1898, the Association counted 2377 
members and 11 corresponding members. Aero- 
nauts had been received in 1880, sanitary engineers 
had formed a department since 1887, when the In- 
ternational Congress on Hygiene had assembled in 
Vienna. The six departments are now: Archi- 
tecture; roads, bridges, and railways; machine 
engineering ; sanitary engineering; mining and 
metallurgy ; chemistry. Originally the depart- 
ments met weekly or fortnightly ; since 1860, the 
Association has held monthly meetings. An inte- 
resting feature of their constitution is the board of 
arbitrators, created in 1857, to intervene in cases 
of dispute between members and between members 
and officers of the Association. In 1884, the 
Association adopted a badge; it shows the bust 
of Galileo, his motto E pur si muove (and yet it 
moves, i.e., the earth), and the name of the 
Association. The president and officers were first 
elected for the period of one year, and could be 
re-elected ; the period was afterwards extended 
to two years. They have been most fortunate in 
the choice of their presidents, men distinguished 
alike by ability and character and tact. Thus it is 
that their list of presidents is not long; several of 
them have been re-elected again and again. Adalbert 
Schmid occupied the chair from 1848 to 1856 ; En- 
gerth from 1860 to 1863, 1868 to 1870, 1872 to 1874; 
Friedrich Schmidt, the great architect to whom the 
Association erected a beautiful, but simple, monu- 
ment, was their revered chief from 1866 to 1868, 
1870 to 1872, 1874 to 1877, 1879 to 1881, and 1883 
to 1885. The actual president, Franz Berger had 
occupied the chair twice before. The other presi- 
dents are in chronological order: L. Foerster, 
Rittinger, Karl Pfaff, Prenninger, Karl Bischoff, 
Leopold Hauffe, Franz Gruber, J. Radinger. 
We will not make a selection of other great names ; 
death has sadly decimated their ranks. 

The inauguration of their own handsome hall in 
1872 was graced by the presence of the Emperor, 
whose jubilee the Association celebrated in the year 
of their own jubilee. The Journal of the Association is 
not a very comprehensive paper, but it always brings 
some first-class original matter and publishes every 
month a valuable list of current technical literature, 
The memorial volume lately issued is worthy of the 
occasion, It is illustrated by Baron Krauss. We 
like to see the portraits of deceased members, and 
we like to examine the excellent little sketches of 
works with which Fellows of the Association have 
been connected. But we confess we should prefer 
to have some of the portraits without their frames, 
and some of the sketches without the big initials, 
e.g., the E which spoils Donner’s fountain, and 
the B which obscures the Galileo badge ; the com- 
bination is not pleasing, though, unfortunately, 
very modern. Stoeckl’s historical précis of the 
Association is a most sympathetic, unpretentious 
tale written with ability and reverence, avoiding 
alike harsh criticism and undue eulogy. 

We trust that the Austrian engineers and archi- 
tects will allow us to offer to them our hearty con- 
gratulations and warm wishes for future success. 
They look back upon half a century of hard, faithful, 
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useful work. We have learnt from them, as 
they have learnt from us, and we hope still to 
learn. 








THE ARTICLE CLUB EXHIBITION. 


A very interesting, and in some respects unique, 
ixhibition was officially opened at the Crystal 

Palace last Tuesday by their Royal Highnesses the 
Duke and Duchess of Connaught. The Exhibition 
in question has been organised by the Article Club, 
a corporation of recent origin, consisting in the 
main of manufacturers, to which have also been 
added representatives of the great railway com- 
panies and of the self-governing colonies in the 
persons of their Agents-General. In theory, no 
two manufacturers belonging to the club are en- 
gaged in the same line of business ; and though it 
has been impossible to absolutely maintain this 
arrangement in practice, owing to the fact that 
many firms are makers of such a very wide range 
of products, the object aimed at, viz., that members 
shall not be competitors with each other, has been 
fairly successfully attained. Even with this limita- 
tion, the members of the club, according to a state- 
ment of the honorary secretary, Mr. Laurence 
Cowen, represent capital, in the aggregate, equal 
to three times the National Debt. The exhibits 
being limited entirely to members of the club, each 
stand represents an entirely different branch of 
industry, and hence, though the total number of 
exhibitors is small, the variety of products shown 
is very great. ; 

To a mechanic one of the most interesting stands 
is that occupied by Mr. Charles Lancaster, of 151, 
New Bond-street, W.,the famous maker of high-class 
sporting guns. It is a truism in mechanical engi- 
neering that whilst good machine work is better 
and cheaper than good handwork, the very best 
work can only be done by hand, or at least must 
be hand-finished and adjusted. Mr. Lancaster’s 
guns are made almost entirely by hand through- 
out, the milling tool being hardly used, and the 
metal reduced to form almost entirely by chisel, 
file, float, or broach. The work, when finished, is 
of superlative excellence, and many of the opera- 
tions are shown in actual progress at the stand. 
The only machines exhibited is one for barrel- 
boring, and a second for rifling. Other machines 
are, however, used at the actual factory, as a 
considerable amount of lathe-work has to be 
done. The processes of barrel filing, stock fitting, 
actioning, &c., are all shown in operation, as well 
as specimens of the finished weapons. The rifling 
machine is of interest, as the barrels rifled by it are 
oval in place of being grooved as usual. This 
system of rifling was, we believe, originally intro- 
duced at the time of the Crimean War for convert- 
ing a number of the old smooth-bore cast-iron 18- 
pounders, but the spheroidal shot then used 
occasioned trouble by jamming in the bore. This, 
of course, cannot arise with modern small-bore am- 
munition, whilst the weapon is equally serviceable 
as a shot gun. ; : 

Close by Mr. Lancaster’s stand is that occupied 
by Mr. W. F. Stanley, of the Great Turnstile, 
Holborn, W.C. At this stand a number of finely 
finished surveying and mathematical instruments 
are on view, but the principal attraction is a de- 
monstration of the methods employed in spectacle- 
lens making by a number of Mr. Stanley's work- 
men. To the uninitiated the apparent crudeness of 
the appliances used is only less noteworthy than the 
ease with which the refractory pebble is cut, ground, 
and polished by such exceedingly simple tools. 

At stand No. 50, Messrs. Siemens Brothers 
and Co., Limited, of 12, Queen Anne’s Gate, S.W., 
have a remarkable display of almost every branch 
of electrical industry. Traction is represented by 
a small electric locomotive suitable for mining or 
contractors’ use, and designed to haula load of 7 tons 
on the level at a speed of 8 miles an hour. Work- 
shop appliances are in t:rn represented by — 
arills, the larger exhibited being equal to boring a 
2-in. hole in solid steel. The display of telegraphic 
instruments is especially varied, and to one of 
these exhibits a pathetic interest is attached. This 
particular instrument was one ordered by General 
Gordon on his departure to Egypt in 1878, and 
was recaptured by the officers of the Telegraph 
Battalion Royal Engineers after the battle of 
Omdurman. Another striking exhibit at this 
stand is a 24-in. naval projector, the arc lamp for 
this being fitted both with hand and auto- 


matic feed. A small projector of 16 in. diameter, 





such as is used on vessels traversing the Suez 
Canal at night, is also shown. 

Several of the articles shown by Messrs. Green- 
wood and Batley, of Leeds, who occupy stands in 
four different parts of the building, are of more than 
passing interest. In view of the remarkable results 
obtained in Sweden with the De Laval steam tur- 
bine, the exhibit of these motors made by Messrs. 
Greenwood and Batley is likely to attract particular 
attention. Three sets of these motors are shown, 
each of 75 horse-power, and coupled through re- 
duction gearing to dynamos. The turbines are de- 
signed to run at 17,000 revolutions per minute. 

The work of erection had not been completed at 
the time of our visit, but the whole plant will 
shortly be at work, and will give English engineers 
an opportunity of deciding on the merits of the 
system. Another exhibit made by the same firm 
in the adjoining stand is a 6 horse-power Brayton 
oil engine. This engine is of American origin, and 
was fully described in our issue of July 15, 1892. 
The principal peculiarities of this engine lie, 
firstly, in the fact that the charge of oil is not 
gasified, and, secondly, in the means of ignition 
adopted. The latter is effected by a coil of plati- 
num, which, once the engine has been started, is 
maintained at the temperature requisite for igni- 
tion by the heat of the explosion. The cycle 
followed is the Otto, but the exhaust does not 
close until the middle of the return stroke. The 
charge is therefore during the working stroke ex- 
panded to double its original volume. Further, 
the oil supply is not admitted to the cylinder till 
the end of the compression stroke, and is then 
sprayed most effectively by a jet of high pressure 
alr, Which is used to carry it into the cylinder. 
Since the oil is not admitted until the end of the 
compression stroke, a premature ignition is impos- 
sible, and it is thus possible to use a high compres- 
sion, about 70 Ib. in the case of the engine exhibited. 
High speeds of rotation can also be adopted, and 
the engine shown is designed to run at 350 revolu- 
tions per minute, and this figure can be greatly ex- 
ceeded if desired. Another exhibit of Messrs. 
Greenwood and Batley is an excellently-designed 
profile milling machine, arranged for electric 
driving. We hope to illustrate this machine in a 
future issue, and so will only state now that the ma- 
chine, besides copying work, is arranged to do ordi- 
nary straight and circular milling. Another ma- 
chine tool shown by the same firm is a 6-in. gap 
lathe, also motor driven. In this case the speed 
is varied by altering the resistances in circuit, 
which, in conjunction with the back gear, give 
12 changes of speed. The motor drives the lathe 
by means of gearing, no belting being employed. 
Messrs. Greenwood and Batley, also have on view 
an 18-in. anda 16-in. Whitehead torpedo, an oil 
mill for colonial use, and a number of machines for 
the manufacture of silk. 

Messrs. Meldrum Brothers, of the Atlantic 
Works, Manchester, show their ‘‘ Koker,” auto- 
matic stoker as applied to a furnace fitted for forced 
draught. The furnace used with this stoker is 
fitted with double doors, and an auxiliary blower 
admits air as desired above the firebars in addition 
to the main supply, which is directed into the ash- 
pit. The ne are kept in motion by a cam- 
shaft which moves them forward alternately, and 
then sends the whole set back together. This 
breaks up the clinker, and also carries the fire back 
to the end of the grate as combustion proceeds. 
Another exhibit is a steam jet agitator, intended 
for the aeration of sewage, &c. In this devicea 
steam jet induces a current of air which finally 
escapes up through the fluid to be aerated. A 
model is also shown at this stand of the type of 
destructor recently supplied by the firm to the 
boroughs of Rochdale, Darwen, and other places. 
The makers claim that a teinperature of 2000 deg. 
Fahr. is reached in the cells, and that they can 
evaporate from 1 Ib. to 2 lb. of steam per pound of 
ordinary town refuse destroyed. 

The Patent Nut and Bolt Company, of 66, 
Cannon-street, E.C., have a fine display of their 
wares. Nuts and bolts of all ordinary sizes and 
patterns are shown, as well as specimens of the 
cast-iron bowl sleepers, spring keys, and other rail- 
way fittings made bythe firm. A number of heavy 
forgings, including a wheel tyre 8 ft. in diameter, 
connecting and piston-rods, are shown by Messrs. 
Taylor Brothers, of the Clarence Iron and Steel 
Works, Leeds. 

Models of ships are shown by the Union Steam- 








ship Company and several of the railway com- 





panies, but the finest display of this character is 
that of the Clydebank Engineering and Shipbuild- 
ing Company, Limited, of Glasgow, and 23, Leaden- 
hall-street, E.C. These models include H.M.SS. 
Terrible, Ramillies, Thetis, and Surly, as well as 
the destroyers built for the Spanish Navy. 

Messrs. J. Defries and Co., Limited, of 147 
Houndsditch, E.C., show the Pasteur-Chamber. 
land filter, which, it will be remembered, consists 
essentially of a porous tube of such texture that 
the pores, whilst allowing the passage of water 
are too small to permit of either bacteria on their 
spores traversing the wall. Another interesting 
exhibit at this stand is a steam disinfecting plant, 
in which the articles to be treated are sterilised by 
enclosing them in a suitable receptacle, and heat- 
ing them by steam. 

The only important exhibit of rolling stock at 
the Palace is to be found at the stand of the 
Oldbury Railway Carriage and Wagon Company. 
Limited, of Oldbury, near Birmingham, who show 
a highly finished first-class bogie carriage which 
they have built for the Government railways of 
West Australia. The carriage is 50 ft. long and is 
mounted on two four-wheel bogies. The whole body 
of the car is of Moulmein teak, and the internal 
finishings are of hand-carved oak and teak with 
pressed walnut mouldings. There are five com- 
partments in addition to lavatory accommodation. 
A compartment carriage for the Rio Tinto Com- 
pany, Limited, is also exhibited, as well as a steel 
side-tipping wagon made for the same company. 

The india-rubber industries are represented by 
the firm of Messrs. J. E. Hopkinson and Co., of 
West Drayton, Middlesex, who show a large variety 
of articles made from this material. Amongst 
these is a rubber buffer spring which has been sub- 
mitted to 5000 blows compressing it to the fullest 
extent, and with the exception of a little chafing 
where the supporting rings bears, is practically 
uninjured. The firm are now making about 40,000 
of these springs for an Indian railway. Other 
exhibits at the stand comprise couplings both for 
the Westinghouse and the vacuum brakes, rubber 
sheeting, and, of course, the inevitable pneumatic 
tyres. 

The Chloride Electric Storage Syndicate, of 39, 
Victoria-street, S.W., exhibit specimens of most 
of their regular patterns of accumulator cells, 
including designs intended for use on motor cars. 
There is also at this stand a good display of such 
accessories as acid pumps, cell inspection lamps, 
hydrometers, and the like. 

A cold store in which beef is displayed by the 
Government of Queensland forms another inte- 
resting feature of the Exhibition. The refrige- 
rating machine used in connection therewith has 
been supplied by the Haslam Foundry and Engi- 
neering Company, Limited, of 34, New Bridge- 
street, E.C., and is of the ammonia compression 
type. 








QUEENSLAND RAILWAYS. 


QUEENSLAND is amongst the youngest of our 
colonies, it has an enormous area, and the popula- 
tion has not grown at so large a rate as in some of 
the other Australian countries; but the Government 
have nevertheless prosecuted a vigorous railway 
policy, and if to-day they find that there is still 
a heavy annual loss—it was over 210,000I. last 
year—because the railways only earn 2.94 per 
cent. on the capital involved, instead of the 4 per 
cent. at which the money has been raised, it is 
satisfactory to know that while in ten years the 
length of line has increased from 1929 miles to 2635 
miles, and the capital from about 12 to 18 millions, 
the rate of profit to this capital, instead of decreas- 
ing, has actually gone up from 2} per cent. The 
development of the colony due to the addition of 
700 miles in these ten years cannot be accurately 
measured, but the volume of goods and mineral 
traffic has doubled, and the reduction in the earn- 
ings per train-mile from 5s. 23d. to 4s. 10jd., com- 
bined with a reduction of expenses from 63.67 to 
59.43 per cent. of revenue, point to cheaper transit 
facilities. These increases, too, show that the 
influences are extending in ever-widening radii 
from Brisbane, Rockhampton, and other centres. 

We do not say that mistakes have not been 
made; these are almost unavoidable in the early 
days of colonial railway development, and even 
to-day there is a tendency towards undue haste. 
In the year under review 119 miles of railways have 
been opened for traffic, others are in progress ; but 
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the injudicious promotion is not so much charac- 
teristic of ordinary Government lines as of lines 
romoted under the new law of 1895, whereby 
municipal authorities may guarantee to the Govern- 
ment any loss that may be sustained in the working 
of lines built at the instigation of such local bodies. 
On the Pialba line, for instance, of only 16} miles 
in length, there is such a loss as will involve a 
heavy tax on the ratepayers of a small district. 
Of course it is only a case of effect following 
directly upon cause, and being foreseen, should be 
accepted with equanimity; but the result must, 
sooner or later, be an outcry against what will be 
termed the inequity of these local ratepayers 
meeting the loss on their own line, while other 
Government lines, promoted in the ordinary way, 
have their loss met out of the colonial exchequer. 
Such reasoning is only the working of human nature, 
and Mr. Robert J. Gray, the Commissioner for 
Railways, does well to raise a warning note in his 
report against the proposals to construct six other 
lines on similar conditions, believing, as he does, 
that there is little hope of ultimate success for 
them. Colonial lines must penetrate virgin soil, 
more or less, in advance of trade and commerce ; 
but a wise discrimination must at the same time 
be exercised to insure that at some date, sooner 
rather than later, remunerative traffic will arise. At 
present Queensland has a mile of railway for every 
184 of the population, whereas there are 211 
capita in South Australia, 356 in New Zealand, 
376 in Victoria, and 506 in New South Wales per 
mile of railway. In other words, there is invested 
in railways in Queensland 37/1. 5s. for every in- 
habitant ; in South Australia, 34]. 14s.;in Victoria, 
321. 12s.; in New South Wales, 27/. 10s.; and in 
New Zealand, 211. 17s., so that it can scarcely be 
said that any of the colonies lag behind, especially 
when it is borne in mind that in the United King- 
dom, with the immense manufacturing population, 
there are only 1872 inhabitants per mile open. 

We incidentally suggested mistakes. Queensland 
is now finding that if her bridges had been a little 
heavier, gain would have resulted now from the use 
of engines of higher tractive power, whereby the 
load could be increased, and the locomotive mileage 
and charges reduced. This is only part of a great 
question beset with difficulties. In a new country 
it is doubtless best to have 150 miles of railway for 
half a million sterling rather than 80 miles, because 
the collecting area and the influence of cheap 
transit is correspondingly widened, and the idea 
of building almost telescopic lines primarily is to be 
commended. But it is too frequently the case that 
something better and more costly than a mere pioneer 
or development line is laid out, and thus that 
which had better have been of a more or less tem- 
porary character is ultimately regarded as too good 
to be lightly abandoned for the heavier construc- 
tion required for the greater volume of traflic 
which comes with time and rate concessions. In 
Queensland the first locomotives had 10-in. cylin- 
ders. These have been increased step by step to 
16 in., but even this is less than in the case of 
locomotives of New Zealand, South Australia, and 
the Cape, where the gauge is the same—3 ft. 6 in. 
—and Mr. Gray takes the sensible view that 
economy requires a larger tractive power. To 
’ strengthen the bridges on the southern—the most 
important division, however—means the expendi- 
ture of 366,7271., but we are glad to note that the 
Railway Commissioner is not disposed to let the 
matter rest, for we are persuaded that good results 
will follow. The traffic on this division—part of 
which yields 5 per cent. on capital—merits the 
change. 

Turning now to the more immediate results of 
the past year’s working, we note the same shrinkage 
in the live stock and wool traffic as was referred to 
in the South Australian report, due to drought 
and disease. In Queensland, 26,500 fewer cattle 
and horses, and 94,100 fewer sheep were conveyed, 
the decrease in revenue being 20,789/., or nearly 
20 per cent. ; while the wool traffic was less by 
1326 tons and 62851. in revenue. These two items, 
by the way, constitute 22 per cent. of the total 
revenue from goods traffic. As to other agricultural 
produce, it is satisfactory to note an increase, and 
also to learn that a greater proportion of the sugar- 
cane grown is being refined in thecolony. Of wheat 
and flour the colony is importing less and producing 
more. But as to minerals, although there is an in- 
crease in traffic, the shipments from Brisbane do 
not grow. In fact, putting aside temporary im- 
provements or fluctuations, it can scarcely be said 





that there has been any increase in ten years ; the 
total for the year under review is 134,718 tons, and 
Brisbane is the principal port of shipment. 

The passenger traffic steadily expands and an 
effort is being made to increase the number of 
tourists from other colonies in the south to the 
unrivalled winter climate and the tropical scenery 
of North Queensland by low through rates. The 
total number of passengers for the year 1897-8 was 
2,742,108, an increase of 108,552, and the receipts 
266,2741., an addition of 20,548/.—quite a satisfac- 
tory expansion. The train-mileage did not increase 
quite at the same rate as the gross revenue, and 
other economies were exercised, so that instead of 
58 per cent. of gross revenue going for expenses, 
the proportion was only 561. 8s. 7d. In other words, 
each train-mile brought 1d. more in gross receipts 
(4s. 10}d.), and cost jd. less in expenses, so that 
the net profit from each of the 1,323,782 train-miles 
was 2s. 1}d., instead of 2s. in the previous year. 
The return on capital was thus 2/. 18s. 8d. per 1001., 
against 21. 17s. 44. Patience and perseverance and 
prudence may bring it to 4 per cent. 








NOTES. 
1RICHROMATINES. 

THE eminent physicist of the Paris Sorbonne, 
Charles Henry, has succeeded in fixing the inter- 
ference colours exhibited by oil films floating on 
water. Not every oil or solution will do. The 
irichromatines of Henry are liquids, suitable for 
this purpose. In order that a liquid may spread 
on water, it is necessary that the sum of the surface 
tensions of the liquid, with regard to water and with 
regard to air, be less than the surface tension of 
water with regard to air. According to Quincke, 
the latter surface tension amounts to 81 dynes per 
linear centimetre. Many oils and hydrocarbons 
would fulfil that condition ; but there are other 
conditions to be satisfied. The substance, or its 
solvent, must not mix with water, and must be 
insoluble in it. Local impurities in the water 
will also affect the surface tension, and cause 
increased motion and discontinuity of the film. 
Rapid evaporation of the solvent is to be avoided 
for the same reason. Thus collodion solution spread 
on paper yields interference colours; but the colours 
only appear after the alcohol and ether have evapo- 
rated, and they cannot be produced at will ; the 
process is expensive, moreover. Henry recom- 
mends a mixture of two liquids, a solution of damar 
gum in turpentine, and of Judaea bitumen in ben- 
zene. The surface tensions of the first solution 
with regard to air and to water are 37.58 and 24.33 
dynes ; those of the latter solution are 38.3 and 
21.2 dynes. These numbers differ little from those 
of olive oil, whose surface tension with regard to 
air is 37, and with regard to water 21 dynes. But 
the difference of a few dynes is of importance. 
The olive oil would give a coloured spot of very 
small dimensions, most of the oil forming a film of 
a thickness of not more than 0.002 micro-millimetre 
according to Lord Rayleigh ; whilst the irichroma- 
tines mentioned give films whose thickness is about 
0.4 «(1 micro-millimetre or micron » = 0.001 milli- 
metre), intermediate between the wave length of 
blue and red light, 0.3 and 0.7 » The mixture 
evaporates slowly and hardens on exposure to air 
and light, thus becoming more durable. This 
paper is prepared simply by coating it with gela- 
tine, rendered insoluble by means of formaldehyde. 
In some way the iridescent film imbeds itself in the 
gelatine. For if this substance be mixed with a 
pigment, that pigment suffers more on rubbing 
than the iridescence. For the fabrication of iri- 
chromatine paper, the mixture of the bitumen 
and damar gum is dropped on the water con- 
tained in a vat through which a band of paper 
—black, white, or coloured—is being drawn under 
a very small angle. The drop is spread with 
the help of a knife, and in this way the colours 
are altered at will. This can also be done by 
holding vibrating bodies, tuned to certain notes, 
over the vat. The paper dries so quickly that 
it can be rolled up again almost immediately. 
Each vat can yield one kilometre—more than half- 
a-mile—of coloured paper daily at very moderate 
expense. It is proposed to dye silk and textile 
fabrics, also glass, inthe same manner. As yet the 
colours appear to berather dull. Apart from these 
applications, there are others of interest. Lieu- 
tenant Courmes has used these very fine iri- 
chromatine films instead of ordinary oil, in 
order to pacify the waves. Henry has reduced the 








time of exposure in zincography by coating the 
zine plate with the bitumen solution, and would, in 
general, use irichromatines instead of varnishes for 
mirrors, galvanic deposits, microscopic slides, &c. 
The colours further lend themselves to various 
measurements : for instance, to determine the mini- 
mum thickness which a pigment must have so that 
we may perceive it, to register and to fix sound 
vibrations, &c. Abbé Rousselot is investigating 
phonetic problems with the help of irichromatines ; 
the vowels and consonants give characteristic 
colours and figures. 


OrE TRANSPORT ON THE GREAT LAKES. 


From an article by Mr. W. Fawcett in the Iron 
Age, it would appear that ore transport on the Great 
Lakes is rapidly passing into the hands of the large 
users of the ore, such as the Carnegie Steel Com- 
pany, the Federal Steel Company, the American 
Steel and Wire Company, the National Steel Com- 
pany, and similar organisations. Private owners 
are being crowded out. The business has increased 
very rapidly of late years. Thus 1,162,458 tons 
were carried in 1873; in 1881 2,319,469 tons; and 
a figure of 14,029,632 tons was attained in 1898. 
The improvement of railway and dock facilities 
has been enormous. Almost the whole of the 
40 docks, indeed, have loading or unloading machi- 
nery of the most modern character, and at some 
docks 5000 to 6000 tons have been unloaded from 
vessels 400 ft. long in 10 to 12 working hours. 
These appliances have, of course, had a great share 
in reducing the cost of getting the ore from the 
mines to the furnaces, but, nevertheless, the prin- 
cipal factor in this has been the improvement 
effected in the character of the vessels engaged in 
the transport. In 1880 the freight for ore from 
Escanaba to the furnaces was 1.85 dols., but in 
1897 it was as low as 45 cents. The total cost of 
transporting from Lake Superior to the furnaces 
in the Mahoning Valley, some 700 to 900 miles, 
was last year but 2.35 dols., of which only 57 cents 
was lake freight. This reduction has resulted in 
the main from an increase in the size of the vessels. 
The largest boat at present engaged in the trade is 
476 ft. long, which is not likely to be increased 
until deeper draughts are possible. The shal- 
lowest channels traversed now give, under favour- 
able conditions, a draught of 18 ft., but this can- 
not be relied on, as at times of low water boats 
must not draw more than 16 ft. The boat re- 
ferred to above is named the Samuel F. B. Morse, 
and is 476 ft. long, 50 ft. in beam, and 29 ft. deep. 
The engines are of the quadruple-expansion type, 
with cylinders 26} in., 37 in., 54} in., and 89 in. in 
diameter by 3 ft. 6 in. stroke, and are designed for 
a boiler pressure of 200 lb. per square inch. The 
boat is, however, said not to be entirely suited 
to the lake traffic, being heavier than is needed. 
In fact, her load of something over 6000 tons will 
be exceeded by the Henry W. Oliver, a new boat 
just launched, which, whilst measuring only 
464 ft. in length, will carry 600 to 700 tons 
more cargo. Nevertheless, the Bessemer Com- 
pany (Rockefellers), owners of the former boat, are 
maintaining their policy, as they prefer to err on 
the safe side, if at all. Moreover the Morse was 
designed to tow two barges in addition to carrying 
her own load, thus transporting a total of 20,000 tons 
of ore at one operation. At present the best that 
has been accomplished in this direction has been 
effected by the Stevenson, owned by the same firm, 
which, with two barges in tow, has moved 17,490 
tons of ore. The displacement of the Morse on 
a 17-ft. draught is 10,500 tons, of which over 6700 
tons is paying load. The barges used have carried 
as a maximum 7795 tons each in trips from Duluth 
to Conneaut, Ohio, the draught being 17 ft. 1 in. 
These barges are also stronger than the general 
run on the lakes. The Rockefeller Company, in 
addition to making use of these extra strong vessels, 
also pay their captains much higher rates than are 
customary on the lakes, and pay their mates as 
much as the masters get on other lines. This com- 
pany had last year on commission 10 steamers and 
11 barges, with an aggregate carrying capacity of 
100,021 tons, based on an estimate of a 16-ft. 
draught, but during much of the year the water 
level in the lake admitted of a 17 ft. 6in. draught. 
The fleets of all the big companies are being largely 
increased. An interesting departure is that of the 
South Chicago Furnace Company, whose harbour 
facilities at Irondale will not admit of vessels of 
more than 10 ft. draught. The ore will, therefore, 
be transported from Escanaba to Irondale, piled 
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on the deck of car ferries, each of which will carry 
5000 tons. Arrangements have been made by 
which the unloading will be accomplished almost 
entirely by machinery. 


NATIONALISATION OF RAILWAYS IN JAPAN. 


In view of the proposed foreign loan for Japan, 
and the security which is to be given for its repay- 
ment, it is interesting to note how rapidly public 
opinion in Japan is moving in the direction of the 
nationalisation of the means of production and dis- 
tribution. The Land of the Rising Sun has afforded 
a number of surprises during the past quarter of a 
century, especially in the development of its mili- 
tary and naval power, which has been accompanied 
by the adoption, to a very considerable extent, 
of Western methods of education and industry. 
These changes have brought the Japanese face-to- 
face with many of the problems which have for a 
long time puzzled politicians and social reformers 
in Europe; and it would not surprise those who 
have looked beneath the surface of things in 
Japan to find that the Japanese are inclined to 
make experiments in social and political affairs from 
which responsible statesmen in other countries 
shrink. The latter seem to wait until they are 
forced by changing conditions to take a step in the 
direction of national control, while the former seem 
inclined to anticipate these conditions, and en- 
deavour tomeet them. A few months agoa repre- 
sentation urging the advisability of the State 
ownership of the principal railways in the country 
was brought forward in the Japanese Diet, and 
a resolution in its favour was passed by a small 
majority. This was all the more remarkable 
as the Government took no part in the dis- 
cussion, and gave no indication of its views on the 
subject. The promoters of the resolution called 
upon the Government to devise and present for the 
Diet’s approval a suitable scheme for applying the 
principle of nationalisation to the chief private 
railways. Not a single Minister was present in the 
Diet when the matter was discussed, so that in the 
meantime the responsibility of attempting to trans- 
late their abstract resolution into a practical measure 
was thrown upon the promoters. They are evi- 
dently not going to allow the subject to drop, and 
the Committee appointed to consider it has been 
discussing variousschemes. The Committee is said 
to be divided into two sections—one, which is called 
the Government party, maintaining that the price 
to be paid for the lines should be twenty times 
the net annual profit now realised fromthem. The 
other, or railway party, insists that the price should 
be twenty-five times the profit. The aggregate net 
profits of the four main roads are 7 million yen a 
year, in round numbers, so that the two prices in 
question are 140 million yen and 175 million yen. 
If the latter figure be taken, and the bonds be at the 
rate of 5 per cent., it would mean that the share- 
holders would exchange an income of 7 millions for 
one of 8? millions. owever, it must not be over- 
looked that the property will become more valuable 
as time passes. If foreign traffic managers were 
placed in charge of lines, the income derived from 
them could probably be raised very soon to 9 or 10 
million yen, and even under the present defective 
system of control, a greatly increased income will 
be obtained a few years hence. The Japan Weekly 
Mail thinks that probably 224 will be chosen as a 
compromise for the multiplier. The mover of the 
resolution made a speech of an hour and a half’s 
duration, and brought forward very elaborate argu- 
ments in support of it. He deprecated the notion 
that it was suggested by any opportunist motive. 
There was no idea of simply imparting new vigour 
to the financial market, or relieving the present 
commercial and industrial depression. The project 
was based on a firm conviction that all the principal 
machinery of communication should be in the hands 
of the State, not merely for the sake of uniformity 
of system, but also because instruments essential 
to the material progress of the nation at large must 
not be left in the hands of private speculators. 
Another strong argument in favour of the proposal 
was derived from  strategetical considerations. 
Japan was now devoting much of her strength to 
the expansion of her armaments and the organisa- 
tion of a powerful army ; but it was obvious that 
without means of transportation under the direct 
control of the State, an army is practically useless. 
We need not go further into the arguments brought 
forward ; but, meantime, we note the resolution as 
a very significant sign of what may be expected in 
Japan. 





THE TRADE OF CHINA IN 1898. 

From time to time we give some account of the 
trade of China as a whole, and details regarding that 
of the most important treaty ports, as these are re- 
corded in the reports published by the Foreign Office. 
The following figures for the whole of the Chinese 
foreign trade for 1898 are based upon the Tables con- 
tained in the Chinese Customs returns, and will be 
found interesting in view of the discussions which are 
going on regarding Chinese trade. The average 
exchange value of the Haikwan tael for the year 1898 
may be taken as equivalent to 2s. 108d. 

Looking at the total value of the foreign trade, we 
find that: 


The net total value of imports and 
exports was sa = ste 
The re-exports amounted to 


Haikwan Taels. 


370,655,538 
9,160,013 


379,815,551 
233, 960,730 
145,854,821 


43, 468,841 
35,326,906 
29, 150,083 
19,552, 295 
16,356,696 


ore ... bs aa RA ies 
Of which the British dominions 
contribu abe gt Bid 


a total gross value was there- 


Leaving for all other nations 


Of which Japan contributed 
Europe (except Russia) 
United States of America... 
Russian Empire 54 
Other nations 


Haikwan taels 145,854,821 


Thus the British Empire accounted for over 60 per 
cent., and all other countries for under 40 per cent., 
of the import and export trade of China. 

When we turn to the shipping trade we find the 
figures even more striking in favour of Britain. 

Tons. 


34, 233,580 
8,187,572 
26,046,008 
21,265,966 


4,780,042 
Haikwan Taels. 


The total tonnage entered and 
cleared at treaty ports was... 
Of which the Chinese flag contri- 


buted oe 


Leaving for foreign fi i ie 
a ¢ a the Butish fag contri- 


Leaving for other nations... 


The total value of foreign and 
coast trade between treaty ports 
was ... at es. shen bes. . ae). 

Of which the Chinese flag carried 334,422,970 

637,476,837 

508, 241,936 


129,234,901 
The following Table shows the percentage of ton- 
nage entered and cleared by the various nationalities, 
the value of the goods and the mean percentages of 
these two : 


Leaving for foreign flags ... ... 
Of which the British flag carried 





Value 
Carried 
(Foreign 

and Coast). 


52.29 
34.41 
5.37 


| Tonnage 
| Entered 

| and 
Cleared. 


Mean of 
Preceding 
Percentages, 





British 
Chinese 
German 
Japanese... es 
Sweden and Norway 
France ae 
United States of 
Russia sa 
Other nations 


Total .. 


wNe 
eS 
Sh 


— 
a 
"| 


America| 


Soothes 
BRSSSES 


5 
100.00 





10.00 











If we take the figures in the third column, viz., the 
mean of the proportion of tonnage entered and cleared, 
and of the value carried, as an index of the relative 
interest of various countries in the carrying trade, we 
find that: 

Deducting the Chinese percentage 29.16 
There remains for foreign flags ... 70.84 


Of which the British flag contributed .... 57.20 
Leaving for allother nations ... ... 13.64 
Looking now at the Customs revenue, we find that : 
Haikwan Taels. 
The total customs revenuecollected 
22,503, 397 


was... Re ae a 
Of which China contributed 5,318,070 
17,185,327 
12,724,191 


Leaving for all other nations 4,461,136 
The following shows the percentages for the different 
nationalities : 
British... 
Chinese 
German 
Japanese 


Leaving for foreign nations 
Of which British dominions con- 
tributed... of we sae 


56.54 
23. 

9. 

3. 





French... 

Russian ahi ip ‘ 
Sweden and Norway in 
United States of America ... 
Other nations aa nis 


Deducting the Chinese percentage... 


There remains for foreign nations _.... 
Of which the British Empire contributed 


Leaving for all other nations 

It is understood that in the above statistics the 
whole of the trade between China and Hong Kong igs 
counted as British. There are no statistics available 
to show the origin and destination of goods which 
pass through oy Kong, but a large proportion of 
them are certainly British. These figures show very 
clearly the preponderance of British trade in China 
over that of all the other nations of the world. 





THE LATE MR. J. HAWTHORN KITSON. 

WE much regret to record the sudden death, on 
May 21, of Mr. J. Hawthorn Kitson, of the Airedale 
Foundry, Leeds. Mr. John Hawthorn Kitson was 
born at Leeds on May 17, 1843, and was the third son 
of the late Mr. James Kitson, after whose friend, Mr, 
Robert Hawthorn, he received his second name. 

He was educated at University College School, 
London, and afterwards took his B.A. degree at 
London University. Entering the Airedale Foun- 
dry, he worked through the various departments 
and became partner with his father, while, upon 
the retirement of the latter, he was joined on the 
reconstruction of the firm by his brother—now Sir 
James Kitson—by Mr. T. P. Reay, and later by Mr. 
E. Kitson Clark. 

For thirty years he applied himself exclusively to 
the management of the engine works, and during this 
time he was actively concerned in the consideration of 
locomotive design and material suitable for engines of 
nearly all known types, for the use of all classes of 
fuel, and for working under all conditions of climate 
and road beds. He possessed a remarkable memory, 
and was able to recall with accuracy details of loco- 
motive design, dimensions of locomotive parts, and 
incidents of locomotive history, and so attractively 
illustrate his almost unique acquaintance with the 
anatomy of the locomotive engine. In 1868 he 
became a member of the Institution of Mechanical 
Engineers, and served on the Council of that body 
from 1880 to 1885. In 1875 he became a member 
of the Institution of Civil Engineers. 

In the formation and development of the Engineer- 
ing Employers’ Federation in 1897, Mr. Kitson took an 
active part, and he was a member of the emergency 
committee. 

In his younger days Mr. Kitson was a distinguished 
Alpine climber, and he was elected a member of the 
Alpine Club in 1867. The records of his work in 
Switzerland bear evidence of extreme endurance and 
resource, and point to a genuine knowledge of ice and 
rock craft. Reference may be made in particular to 
his ascent of the Weisshorn from the north (A/pine 
Journal, vol. v., page 305), and his traverse of the 
icefall of the Moming Pass. Owing to a severe illness 
he gave up climbing after 1876, and turned his 
attention to Alpine Siieern, in which he took great 
interest and of the habits of which he enjoyed a 
thorough and practical knowledge. He laid out 
in his own grounds a rock garden, where he grew 
successfully one of the largest collections of Alpine 
plants in this country. More recently he was attracted 
to the cultivation of orchids, and was paying special 
attention to hybridisation. 

Mr. Kitson was a staunch friend, and a fearless 
champion of what he believed to be just. 





THE METRIC SYSTEM. 
To THE Eprtor OF ENGINEERING. . 

Srr,—Mr. Walter J. May, in your issue of May 19, is 
very severe, and justly so, about all subjects taught in 
the Board Schools, but any number of letters in trade 
and technical journals will not alter the fact nor obtain & 
better system of education. Before we can expect the 
present generation to be taught the metric system 
of arithmetic we need to have a completely fresh 
staff of teachers, men and women who can teach, not 
ped es who like to assert their own authority by 
wielding the cane. It is impossible for a child to 
allow his mind to grasp any fact intelligently, while the 
fear of the rod dominates his mind; for the child is 
fearful at the time that if he makes but a trivial mis- 
take he will receive one or more cuts on the hand. 
But any amount of gee | will not drive facts or know- 
ledge into a child’s head, and the more nervous fear 
of the cane will prevent his mind being in a suffi- 
ciently ——s state to fully grasp the meanin 
of any subject he is taught ; as a consequence of suc 
teaching (?) the child repeats — what he has been 
told by the teacher, but at the same time he has no clear 
mental conception of the meaning of all that has —= 
instilled into his head. What is wanted in our gee 
day schools is a staff of teachers who really can teach j 
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that is, men and women who can impart facts and know- 
ledge to the children under them in such a way that their 
children can fully grasp the meaning of what is told them. 
Teachers who can do this are worthy of their place and 

rofession. But, alas! they are in the great minority in 
our School Boards. A ig teacher, who himself is busily 
cramming up for some higher examination, is no more 
fitto be put over a child to teach that child the most 
elementary facts of any subject than it would be to set 
a Red Indian to teach the English grammar. 

I grant that there are many children of the working 
classes who are so naturally dunderheaded that it is a 
physical impossibility to drive a fact or argument into 
their heads in a way that pd can comprehend its 
meaning ; but the great fault of the present-day teaching 
is in not being precise, that is, the child is taught by 
rote smatterings of too many subjects, ins of being 
taught a few only, but in such a thoroughly practical 
manner that they can fully grasp the meaning of what 
they learn. Take, for example, a child was asked by an 
examiner what a martyr was; the child replied, ‘‘Them 
red things wot they sells on barrers.” That child had 
never been taught to distinguish the word ‘‘ martyr” 
from ‘‘tomato,” hence the absurd answer. Better for a 
child to be taught a few facts and know them thoroughly 
and their meaning, than for him to be stuffed up with a 
mass of facts and figures, which his limited comprehen- 
sion is incapable of appreciating at the full value. 

The Board School education has now been in operation 
nearly thirty years, but compare the knowledge of the 
present generation (who were children twenty-five years 
ago) with the many millions of money that has been spent 
on educating them: I think on reflection we shall all own 
that the Education Act so far has n a lamentable 
failure, — to the builders of Board Schools and the 
teaching staff. 

Yours truly, 
May 22, 1899. H. C. STAnDAGE. 





To THE EprToR oF ENGINEERING. 

Sir,—The following incident may be of interest to 
some of your readers, showing how easily a man, who 
has spent fifteen years of his life as a journeyman engi- 
neer, and then about a twelvemonth as a draughtsman, 
can turn from the use of the inch to the centimetre. 

Some time ago, while designing an electric motor, I 
asked ‘‘Scottie” (the man refe to above) to measure 
up a drawing and give me full particulars of the etic 
path. In from fifteen to twenty minutes he came back with 
a list of inches and their usual accompaniment of eighths 
and thirty-seconds; but, as I was naturally figuring 
my magnetic densities in square centimetres, I asked him 
to measure it up again in centimetres, and lent him a rule 
with which to do so. He had never before used a rule 
thus divided, but quickly understood it, and about ten 
minutes later returned with the figures I required, this 
time in centimetres. As a matter of fast, it had taken 
him considerably less time to use the French rule, with 
which he was unacquainted, than it had done to use his 
old familiar foot-rule with its attendant array of odd 
fractions. This decrease in time cannot, I think, be 
accounted for solely by the fact that he was measuring 
the same thing for a second time. 


Yours truly, 
May 26, 1899. W. R. Puteem, M.A. 





To THe Epiror or ENGINEERING. 

Sir,—Many of your correspondents would certainly 
profit by reading your leading article on this subject, in 
your issue of Re ved 21. The system of duodecimal arith- 
metic has again been brought up, although your articles 
on this subject ought to have convinced the most stub- 
born of the extreme difficulty of making a change in the 
existing system of notation. 

Nearly all engineers who have given the metric system 
4 fair trial are in favour of it. Progressive engineers in 
this country, like Messrs. Willans and Robinson, have 
actually introduced it in their works ; civil engineers in 
Westminster, who carry out works abroad, use it and find 
it most convenient ; English engineers in Egypt, and on 
the Continent, are thoroughly in favour of it, but to use 
it for specifications and quantities in this country is 
quite impossible, because contractors and workmen do 
not understand it. Judging from the correspondence in 
your journal, a compulsory introduction of the metric 
system would meet with great opposition. I spoke to a 
quantity surveyor some time ago, who assured me that 
his business would be ruined if the metric system were 
introduced, as the taking out of quantities would become 
tooeasy. I quite believe that the cost of quantity sur- 
veying could be reduced to nearly one-half with the 
metric system. It has now 2h per cent. on all engineer- 
ng and building works, and as these amount to at least 
00,000,000/. annually, the metric system would on this 
one item save the public over 1,000,000/. annually. 
Similar economics would be made in all other depart- 
— weights and measures have to be multiplied 


: ae rig. ve ns ee to ~ 

, t represent a ve c o e 

Md whom the abolition of the sown A ne. would peu 

+ creat hardship, and no vernment in this country 

ould like to incur the odium of forcing them to use the 

metric system. But a strong and p ive Govern- 

oa might at least set the nation a good example, and 

a uce the metric system in such public departments 

the . #4 can be used with advantage, as the dockyards, 
Ternance department, the Board of Trade, &c. 

e proposal made by “Micrometer” of making a new 

Standard of 70,000,000 Of the polar semi-axis is open to 


many objections. First, his natural metre would not be 


25 in., but 25.02457 in. The error of making it 25 in. 





would be about 7, in. in 25 in., while the error in the 
metre, which he objects to, is only ;/;in. in 39g in. Next, 
his natural cube metre would not correspond to any 
volume ; it would be about 9.1 cubic feet, and the weight 
of this quantity of distilled water would be 566.12 lb., or 
about a quarter of a ton ; ysysth part of this would not be 
exactly nine-tenths of half a pint, it would be 0.056612 of 
agallon, or 0.9068 of half a pint. What advantage could 
such a system offer? There would be no harmony with 
the present system, and still less with the metric system, 
which has fairly approximate equivalents for all the prin- 
cipal British units, as has already been pointed out in 
your columns. 

Abbreviated names for the metric standards could be 
formed in analogy with the names used for trigonometrical 
ratios, say, for instance, ‘‘mim” for millimetre, ‘‘cim” 
for centimetre, ‘‘dim” for decimetre, ‘‘klom” for kilo- 
metre, ‘‘klog” for kilogramme, and so on. 

Yours truly, 
ALFRED HANSSEN. 

323, Lordship-lane, East Dulwich, May 30, 1899. 





THE TOULON EXPLOSION. 
To THE Eprror or ENGINEERING. : 
Str,—I have received the following letter concerning 
the Toulon explosion, giving some additional and in- 
teresting information. 
Yours truly, 
J. T. Buckni. 


*“Dear Colonel Bucknill,—I visited the scene of the 
explosion at Toulon early in May. The damage is 
greater than I thought from newspaper accounts. The 
most striking part is the hole in the ground, previousl 
occupied by a rise in the ground and the magazine. 
is a most striking piece of evidence as to the force of the 
explosion. 

** A house was quite wrecked by débris 760 yards from 
the magazine by stones projected over the intervening 
hill, about 150 ft. high. man was killed in a wooden 
shed 930 yards off, and many large stones fell over 1100 
yards away, This was all to the northward. To the 
east the strong roofs of Government buildings were 
seriously injured up to 550 yards; and, to a less extent, 
to the westward. 

“The two rows of houses in the nearest street, fairly 
well built ones, are both razed to the und for about 
250 yards; their distance from the explosion was 100 to 
250 yards. The top of the other magazine to the south, 
about 100 yards, was originally green turf; it is now 
several feet deep in earth and stones. It is wonderful 
that it was not —— : 

** According to the best information I could obtain, the 
magazine contained 212,300 lb. of black powder and brown 
prismatic, a small bees of powder B in another part 
of the magazine, of which a quantity has been projected 
afar, and found intact after the a 

‘‘Serious injuries occurred to buildings up to 1100 yards 
away, and others less important at Toulon, 3300 yards 
away. Débris was found projected to 2200 yards. The 
cause of the explosion has not yet been determined. 

** Yours — - 








“WIRELESS TELEGRAPHY.” 
To THe EpiTor oF ENGINEERING. 

Srr,—The letter of your Burnley correspondent of 
May 10 is scarcely consistent with the signature ‘‘ Fair- 
ness,” which he assumed. Those who su in prac- 
tically applying scientific research for the use and benefit 
of mankind receive the main reward from the general 
public, both in reputation and in the more solid recom- 
pense of £ s. d. : 

The history of such scientific inventions, the stepping- 
stones which that history describes, the scientists who 
built up this staircase of approach, are all more or less un- 
known, as compared with the final and successful in- 
ventor who bends knowledge to his requirements and 
weaves it into the useful. 

Your correspondent derides the idea conveyed by one 
of Signor Marconi’s assistants that ‘‘if the system had 
been established on the Casquets, and the Stella had 
carried a receiver... it would have been possible to 
warn the steamer when she was at least 40 miles from the 
fatal spot.” 

I see nothing in this quotation about sending messages 
which your correspondent discusses, and had the nautical 
necessities of the case been suggested to the assistant, no 
doubt he could have devised a plan for meeting them. 

Thus, after reading the letter, it seemed to me that by 
using verticals at the Casquets of varying heights, and 
by sending warning signals from each in turn, a vessel 
suitably fitted on approaching the Casquets would receive 
these signals differently at different times according to 
her distances from the Casquets. For such a purpose the 
largest vertical need only to be sufficient for a range of, 
say, 10 miles, and two others might be used, say, with 
ranges of six miles and three miles respectively. 

Assume that the signal ‘‘CAS” is sent from each vertical 
consecutively in a group signal at intervals of, say, two 
minutes’ lapse. The a vessel on entering 
the 10-mile circle would receive the signal ‘‘CAS” every 
two minutes; after crossing the 6 to 10-mile annulus, 
and on —- the 6-mile circle, her receiver would 
record the signal ‘‘CAS CAS” every two minutes; after 
crossing the inner annulus, and on entering the danger 
area of 3 miles’ radius from the uets, she would 
receive the signal ‘‘CAS, CAS, » eve two 
minutes, and her commander would know that he was 


within 3 miles of the Casquets, and would take action | ballas 


accordingly. 
The signals and the variation of the electrical attach- 


. stations would be fit 





ments to the verticals at the Casquets would, of course, 
be done automatically ; as, for instance, by a revolving 
drum (like that of a barrel organ) wound up against a 
spring or a weight, and arranged to be stopped or started 
at The — could thus be started at once by day 
should the weather become f 3 

No doubt Signor Marconi could devise in half an hour 
half-a-dozen arrangements which would do the same 
thing with perhaps less trouble. Thus, with but one 
vertical he could perhaps arrange the apparatus on board 
the — so —_ the — would — ~ inten- 
sity of the signals received, and consequently the distance 
= the vertical of known length ond ceaaged by a known 

‘orce. 

I refrained from sending you this letter sooner, hoping 
to find some answer in your last issue to the letter by 
your Burnley correspondent. 

Yours faithfully, 


May 21, 1899. J. T. Bucknitn. 


To THE Epitor or ENGINEERING. 

Srr,—I find no single word to alter in my letter to 
you of the 2lst inst., ve wireless electrical signals and 
their employment for preventing accidents like that of 
the loss of the Stella, Such accidents as that to the 
Paris, which we all fear may end in the total loss of 
that splendid vessel, can of course only be similarly met 
by the employment of a continuous series of coast stations, 
each fitted with Signor Marconi’s apparatus, and pro- 
ducing by the intersection of the danger circles, a 
continuous danger line along the coast which borders 
an important trade route. Such stations would be fitted 
with the single short vertical for the danger signal, and 
and at every important point (probably those already 
occupied by lighthou and a few in addition) the 
with a second vertical in a 
manner similar to that I described for the Casquets. 
Thus the coast would be mapped with a danger line of 
small circular intersecting arcs—and an outer or warning 
line of other intersecting arcs, which would be larger 
but less numerous. 
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1COAST LINE 


The signals on the two lines should differ as much 
as is possible with groups of dots and dashes, and it 
may be found to be desirable to make all the signals 
on the danger line the same, the identification of the 
station being unimportant—and in any case being amply 
srovided for by the signals on and within the warning 
ine. Thus, the principal stations would give signals 
differing inter se from their higher masts, and this would 
produce not only a warning area, but an area in which 
the receiving vessel would know her position on the 
darkest night, or the thickest fog. 

On a straight coast line, if the height of the verticals 
be arranged for ten-mile signals, the distance between 
the stations can be fifteen miles, and the intersecting 
oe of the arcs is then seven miles from the coast line. 
f the stations be nearer, the intersection is a little 
r that the stations 


further off. Hence it would ap 
ut 50 per cent. more 


should be spaced at a distance of a 
than their maximum signal. 
Yours faithfully, 


Thornfield, May 28, 1899. J. T. BUCKNILL, 








THE STRANDING OF S.S. **PARIS” AND 
LOSS OF §8.S. “STELLA.” 
To THE Eprror or ENGINEERING. 

Srr,—On September 4, 1896. you inserted a letter from 
me on the loss of the ss. Drummond Castle, and re- 
a it with a further letter on December 2, 1898, 

ealing with the loss of s.s, Mohegan. 

Since then we have another object lesson in the loss of 
s.8. Stella, which surely sent a thrill of horror throughout 
the civilised world, and now we have the stranding of the 
8.8. Paris, happily unattended by any loss of life. How 
narrowly such was avoided is seen by her bein; — 
stranded within a few hundred yards of the s.s. ‘Mo le 
For after all, ‘‘ things which are equal to the same thing 
are equal to each other.” 

The suggestion I made in the letters above quoted was 

comparatively simple one of making the lower or 
orlop deck with all openi in same watertight, and 
was pleased to observe in the issue of January 25, 1899, 
of your contemporary, the Syren and Shipping, in an 
able article on ‘‘ Double Bottoms,” the following : 
_ “The most feasible — we have iw encountered 
is that the lower deck of the ship should be made abso- 
lutely watertight by means, of course, of sliding hatch- 
ways. This would mean, in case if stranding, water could 
not find its way above the lower deck, and also in case of 
heavy weather the whole og. Bagpane not be flooded by 
seas; such a system would possess the additional 
advan of enabling sections of the ship below the 
deck to be filled with water, and thus adequate ballast 
would be provided in case of her making a voyage with- 
out cargo. Whether such a plan will meet with the prac- 
tical, as we believe it does the inward, approval of owners, 
we cannot say, but we feel confident that the sealed lower 
deck would tend towards making vessels unsinkable, and 
at the same time secure a means of a and proper 
which the cellular bottom fails to provide. 
But whilst it is easy to suggest an improvement, it is a 
much more difficult matter to so drive home the necessity 
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for change as to induce shipowners to depart from the 
present methods. 

“‘Tf we take the ocean passenger business, it is obvious 
that an unsinkable ship would possess attractions which 
would give her the pull over competing craft, and then 
would come the question of having the older vessels of a 
line made unsinkable also. The cost, no doubt, would 
be great, and while in the new vessel the initial expense 
would not be so great, ty when the reduced in- 
surance premium is considered, it is doubtless the fear 
which owners entertain of being compelled te bring all 
their craft into line, which is largely responsible for the 
non-adoption of the scheme.” 

I cordially endorse in the main what the writer of this 
article has said, although it is not clear that by the adop- 
tion of this ‘the whole ship would not be flooded by 
seas in case of heavy weather.” I am quite aware that it 
would be impossible to carry a watertight lower deck 
through the machinery spaces, but even those might be 
more efficiently subdivided than is commonly the practice 
at present, by means of longitudinal or thwartship bulk- 
heads, preferably without doors, or if so fitted they 
should sen automatic in addition to ordinary sliding 
doors. And although in the case of s.s. Stella, as with 
the s.s. Drummond Castle and s.s. Mohegan there is no 
absolute certainty in the matter—with information at 
hand to judge, by the probabilities are strong that had 
they been so built they would not have foundered as they 
did, or, indeed, is it clear that they would have sunk at 
all ; and in the case of the s.s. Paris, from — in 
daily papers it looks certain that such a watertight deck 
would have aided the salvage operations considerably, 
aud would have proved invaluable had she struck in pre- 
cisely the same way as in the cases just mentioned. 

We are as much as any one rong further legislation, 
which would tend to handicap the British shipowner, and 
hope such can and will be avoided, but submit the pre- 
sent condition of affairs cannot be accepted as final. 
When we have the finding of the Board of Trade inquiry 
in the case of s.s. Stella as barren of results as that of the 
8.8. Drummond Castle or s.s. Mohegan, we would venture 
a suggestion, which is that the Board of Trade be em- 

wered to state (in each case coming before them involv- 
ing loss of life) what in their opinion could be done to make 
a similar vessel safe against such an injury, and the pro- 
bable effect of their suggestions, from a commercial point 
of view. Surely there is expert opinion enough in this 
country to form such a judgment as to whether this is 
possible or not, and with it before them we have sufficient 
confidence in the British shipowners to believe these re- 
commendations would have every consideration with the 
view to improvement. 

Yours sincerely, 
May 26, 1899. Dera. 





THE BALANCING OF ENGINES. 
To THE EpiToR OF ENGINEERING. 
Sir,—In my letter, published on page 623 of your issue 
of May 12, I have strictly proved from Fig. 30, page 559, 
of Professor Dalby’s paper about balancing of engines, 
that the resultant R of the connecting-rod’s inertia can 


be produced in quantity and direction by a mass M rE 


on the crosshead and a mass M EB on the crankpin, viz., 


dividing the mass M of the connecting-rod in the inverse 
ratio in which the mass centre divides the rcd between 
the pins. 

I further asserted that the components of this re- 
sultant R—no matter where it meets the rod—in the 
line of the stroke (say horizontally, according to Fig. 30) 
and perpendicular to the stroke (say vertically) represent 
the forces we want for the problem in question, produc- 
“Se ship’s vibrations horizontally and vertically. 

rofessor Dalby says in his paper, and he confirms this 
opinion again in his letter of oa 19, that not the force 
R, but only its component F must be considered in the 
problem of balancing. 

Professor Dalby forgets—as far as I am able to gather 
from this solution—that the part of the vertical com- 
ponent of the force R acting on the slide-bar joins, 
through the frame and the hols late, with the other part 
of the vertical force otendse y through the crank to the 
full value of the vertical component of the force R. 

It is only of value to know the point of application of 
R on the rod, if it is the question to determine which 
part of the force R is transmitted through the slide-bar 
and the frame, and which part through the crank to the 
ship’s body ; that is to say, only in questions, as I have 
already mentioned in my first letter, in connection with 
the turning moment of the crankshaft. 

Professor Dalby’s partition of the mass of the con- 
necting-rod gives results not quite exact for the horizontal 
forces (in line of the stroke), and of no use for the 
balancing of the vertical forces, and the more the larger 
the part of the vertical component of R is transmitted by 
the slide-bar and the frame, neglected by Professor Dalby. 

Yours truly, 
Elbing, May 28, 1899. L. GiimBet, 








DEVERILL’S STEAM GAUGES. 


To THE Eprtor or ENGINEERING. < 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Norg.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 








case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver is 


er bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 
eavy steel rails are to Middlesbrough quotations. 





Srr,—We shall feel obliged if any of your correspon- 


dents will send us the name and address of the makers] ,,; . . : : : d- 
reril)? this year in an encouraging fashion. The value of the of 206,244/., as compared with 134,706/. in the correspon 

of Deverill’s patent steam gauges. Weeds teak exports made in April was 68,269/., as compared with | ing period of 1898, and 144,299/. in the corresponding 

* 36,1950. in April, 1898, and 51,6451. in April, 1897. | period of 1897. In these totals the value of the exportt 


GAUGE. 








Euro countries figured in these totals for 56,645/., | to European countries Sgured for 160,772/., 92,1632, an 
e 23,819/., and 41,1837. respectively. In the four months 97,3887. respectively. 1 
AGRICULTURAL Enornes. — Shipments of agricultural| ending April 30 this year agricultural engines were ex- British agricultural engines has slightly imp 


i demand for 
e Australasian bers of eth 


engines from the United Kingdom have been preceeding ' ported from the United Kingdom to the aggregate value but it is still relatively moderate. 
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. float will stand such a pressure, and any kind of solid 
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STEAM TRAPS FOR VERY HIGH 
PRESSURES. 


Tne case of a steam receiver receiving condensation 


from a high-pressure steam main, and which has to| Dalham Engineering Works, Great Bridgewater-street, 


be trap in some way, brings out the very onerous 
conditions under which such a steam trap has to 
work. The very high steam pressure (say 300 lb.) 
precludes at once any kind of “float” device for 
operating the valve of the trap, because no hollow 


float with counterbalanced weight complicates the 
device and increases its bulk. The éxpansion system 
of trap also presents difficulties on account of the 
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also the varying temperature. 

; n a modern engine, particularly such as are em- 
je in Her Majesty’s Navy, the pressure may vary 
— ing between 100 1b. and 300 lb., and the tempera- 
= of the condensation vary in proportion, yet the 
a 4p must be able to discharge the water of condensa- 
— directly it accumulates, and especially to dis- 
: a any water arising from “priming.” ‘The trap 
_ _ be perfectly sound in the valve, so that 
here ere is no condensation or priming to be dealt 
brig it will be absolutely steam-tight. The appa- 

Us must further be characterised by great positive- 


bes 9 high temperature of the steam (419 deg. Fahr.), 
I 


It must be compact in form and mechanically simple, 
so as to be easily understood and kept in order. 

In considering the subject to arrive at the best 
mechanical solution of it, Mr. John J. Royle, of 


Manchester, decided to make an entire departure, and 
employ a principle in the operation of the trap, which 
heretofore, he believes, has not been used, and which 
may be stated as follows : 
Given some kind of receiver or vessel into which the 
condensation can flow. At the bottom of that receiver 
is a valve with a long spindle, passing through a gland 
at the top end, putting the valve partially in equi- 
librium. On the spindle is a piston, and around the 
piston, and capable of sliding up and down the valve 
spindle, isa cylinder. This cylinder is given a recip- 
rocating motion on the spindle from any outside 
source, and for that purpose a lever is provided by 
which the motion can be applied. The — 
cylinder inside the receiver is so arranged in con- 
nection with the piston (the piston being also made 
a slack fit) that when working in dry steam, the re- 
ciprocation will go on indefinitely without disturbing 
the valve owing to the slip of the piston in the cylin- 
der, but the moment condensation overflows the cylin- 
der and interposes a solid body (water) between the 
end of the cylinder and the piston, the next recipro- 
cation of the cylinder lifts the piston bodily, opens 
the valve, and discharges the water of condensation 
or priming, as the case may be. 
he piston is made a slack fit, as above described, 
so that the water interposed between the cylinder 
and the piston, if not replenished in about two strokes, 
leaks out, and the valve resumes its stationary posi- 
tion ; but if the cylinder is overflowed stroke by stroke, 
as might be the case if there was priming, then the 
lifting goes on until all the water is discharged. 
Such a mechanical device is positive in its action, in 
that the working df it does not depend on any delicate 
float mechanism nor temperature contrivances, It 
discharges the condensation instantly as formed, 
without regard to temperature, and is simple in its 
construction. 
The accompanying engraving is a view of a steam 
trap or ‘‘condensation and priming relief valve” (as 
it would, perhaps, be more properly called), in which 
Fig. 1 isa vertical section and Fig. 2a plan. Inall the 
views A is the casing, having an inlet B for receiving 
the water of condensation. C is the main valve 
formed on the end of the spindle D passing through 
the stuffing-box or gland E by which it is put par- 
tially into equilibrium. F is the piston formed on the 
spindle, G a cylinder to which is given a reciprocat- 
ing motion from the outside by means of the hori- 
zontal rocking spindle H and lever I. As before 
mentioned, the piston F is made a slack fit in the 
cylinder G, and a series of holes J are formed around 
the cylinder to allow the water of condensation free 
access to the cylinder at certain times of the move- 
ment of the cylinder. In the figure the cylinder is 
shown at its lowest point in the stroke, and the holes 
in the cylinder would pass the piston at about half 
stroke, or when the lever I reaches its horizontal 
position. For the remainder of the stroke it is obvious 
that the entrapped steam would lift the piston were 
it not for the leakage between the cylinder and the 
piston. The piston is made with such a degree of 
slackness that it will pass freely in the cylinder when 
operating under steam only, but as soon as water of 
condensation or priming finds its way into the casing 
A and overflows the cylinder through the holes J, and 
a solid substance (water) is thus interposed between 
the cylinder and the piston, at the next movement 
the piston will be lifted and also the valve C, so 
discharging the condensation. 
This ‘‘ lifting,” as above described, would go on 
continuously, except that the leak between the cylinder 
and the piston presently brings the valve to a state of 
rest, unless, of course, there is such an amount of con- 
densation that the cylinder is overflowed stroke by 
stroke, in which case the lifting would go on con- 
tinuously. 
A steam trap, or priming relief valve, constructed in 
this way has n in use for some time, and has been 
the subject of very exhaustive trials at all steam pres- 
sures from 20 lb. up to 300 lb., and has been found to 
work perfectly, discharging the condensation instantly 
it is formed, and, what is also of equal importance, 
giving a perfectly sound valve free from leakage of 
steam when there is no condensation to be discharged. 
With regard to the operating of the lever I, this 
ought to interpose no difficulties, as it may be driven 
from any reciprocating part, or from any pump that 
may be handy, and as it takes little or no power to 
drive it, it need not interfere with any other mecha- 
nism, and the positiveness given to the whole appliance 
by this meth 
while making the connection. 








GERMAN RalLs IN Paris.—It is announced that 5000 
tons of rails for Parisian tramways have just been 


of operating from the outside is worth | qualifications of the new candidates 


450,7271. 2s. 14d. 
23,1367. 9s. 9d. in the shape of loans, so that the net 
income was 427,590/. 12s. 44d. Of that total the sum 
of 378,782/. 15s. represents contributions, fines, and 


THOMSON’S BOILER-TUBE STOPPER. 


THE salient feature in Thomson’s boiler-tube stopper 
is that it still leaves a passage, although one of re- 
stricted diameter, through the tube which is stopped. 
Further, is does not require to be screwed up; all 
that is necessary is to push it into the faulty tube 
until it covers the leak; the steam pressure then 
renders it tight. The construction will be readily 
understood from the annexed views. The stopper con- 
sists of a central tube B, with two flanges C and D 
screwed on at each end, and having between them 
a rubber bucket E. The tube B is 18 in. long in all 
cases; its diameter depends on the diameter of the 
tube to be stopped. The flange C (Fig. 3) is pierced 
with holes to allow the water and steam which passes 


Fig.) 





Heat i ee 








SO 


through the leak to obtain access to the interior of 
the rubber bucket, and expand it against the interior 
of the boiler tube. 

In using the stopper a scraper is first put through 
the tube to clean it ; the position of the leak is thus 
determined. The outside nuts or flanges D are then 
screwed up, asbestos washers F being interposed he- 
tween them and the rubber buckets E (Fig. 2) to 
minin.ise the transmission of heat. The stopper is 
slipped into the tube and pushed forward until the 
leak is between the rubber buckets, when the escaping 
steam and water enters the buckets through the holes 
in the rings C, C, expanding the buckets and stopping 
the leakage. Messrs. Walker Brothers and Co., of 
168, Oxford-street, Glasgow, are the agents for the 
sale of this appliance. 
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INDUSTRIAL NOTES. 
Tue forty-eighth annual report of the Amalgamated 
Society of Engineersis of more than the usual interest by 
reason of the fact that it is a record of the closing weeks 
of the great engineering dispute, and of the efforts to 
pull the society together after so severe a struggle, 
and to recover financially the lost ground and prestige 
caused by that prolonged dispute. The report itself 
says: ‘‘The year 1898 was one of contrasts for the 
society—it was ushered in by a condition of war and 
conflict, and its close was marked by peace within our 
borders. The year began with some 30,000 members 


on donation benefit, and it ended with the numbers 
down below our normal level. It found us poor and 
in debt, and it left us clear of indebtedness, and with 
a reserve balance increasing at the rate of 2000/. per 
week.” The report goes on to say that the year was 
one of unexampled prosperity in the engineering trades, 
and closed with conditions as to remuneration higher 
than ever before reached in the trade. On the whole, 
the conclusion is, the year was one of the most credit- 
able in the society’s history. The report refers to the 
legislative record of the year, mainly as to the old age 
pensions, the report considering that the conclusions 
of the Select Committee were next door to valueless 
by the narrowness of the reference, although the Com- 
mittee considered more than a hundred schemes. The 
work of administrative bodies is praised as being more 
satisfactory than that of Parliament, both as regards 
the fair wages clauses in their contracts, and the extent 
to which some of the municipal corporations are taking 
over the tramways, electric lighting, and other under- 


takings. Co-operative engineering is also touched 
upon, as also are the Board of Trade Returns and those 
relating to shipbuilding. 


As regards the progress of the society, it is noted 


that the year 1898 opened with a total of 91,444 
members and closed with 83,564, showing a decrease of 
7880 in the course of the year. The explanation given 
is that the membership was abnormally swollen by the 
lock-out, many men joining the union immediately 
before or just after the stoppage ; and then the exclu- 
sions were very 
settled. Thenumber admitted during the year was 
6068 ; the exclusions and losses by death numbered 
altogether 13,948 in the year. But the report adds 
that the members are again increasing, and it may be 
added that a little extra care is — taken as to the 
0 


numerous when the dispute was 


r admission. 
The total income for the year 1898 is stated to be 
But in that total is included 
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amounted to 3394/. 16s. ; income from reports, emblems, 
rules, cards, and monthly journals, 1158/. 17s. 6d. ; 
bank interest, 3398/. 5s. 4d. ; voluntary subscriptions 
—to the lock-out fund, &c., 40,440/. 16s. 3d.; sur- 
pluses, 15/, 2s. 4d. ; and moneys returned, 400/. The 
aggregate income for the year, excluding the loans, 
was princely in amount, and would be even if the 
voluntary contributions were also excluded ; but cir- 
cumstances made the income abnormal, in order to 
keep pace with the extraordinary expenditure. 

The aggregate expenditure amounted to 417,457/. 
19s. 1d., but in that total is included 45,3117. 8s. 4d. 
‘‘loans repaid.” The various items in the expendi- 
ture show the severe strain on the union during the 
year; even though the lock-out ended in the early part 
of it, the effects continued to operate long after the 
struggle ceased. The chief items of expenditure were 
as follow: Donation benefit, to those out of work, 
and those involved in the dispute, 120,874/. 11s. 7d. ; 
in the previous year the total was 281,177/. The 
nearest approach to that expenditure was in 1879, 
when the total was 149,931/., through the depression 
in trade, without a single dispute of any consequence. 
In that year the average cost per member was 3/. 8s. ; 
in 1897 it was 3/. 1s. 2d., or 6/. 10s. per member less 
than in 1879. 

Sick benefit absorbed 42,573/. 6s. 2d., this benefit 
was about the same in 1897 and 1898 ; but in the two 
previous years, 1895 and 1896, the average was 
45,788/., or 34191. per year more. Superannuation cost 
74,6881. 18s. 7d., or nearly 6000/. more than in 1897, 
and more than 10,000/. over 1896/. The cost per 
member has now reached 17s. 104d. per member per 
year. Accident benefit cost 2643/., or 157/. more than 
in 1897. Funerals cost 13,402/.; grants from the 
benevolent fund, 2784/. ; assistance to own and other 
trades, 34,1527. There is also contingent benefit, 
the amount expended from the contingent fund being 
52,7251. Os. 8d. The aggregate amount spent on 
benefits is given as 345,378/. 3s. 10d., or 4/. 23. 8d. 
per member for the year. In this is included grants 
to the Parliamentary Committee of the Trades Con- 
gress, and to the fund for paying the salary of the 
Member for Battersea, and full wages to certain men 
under the rules; but the aggregate does not include 
management — these being aggregated together 
under the next head. 

The total cost of management is given as 26,768/. 7s., 
or 63. 64d. per member per year. This amount is 
grouped as follows: Branch officers, committees, 
treasurers, auditors, delegations, &c., 16,230/. 11s. 2d.; 
organising district delegates, 1309/. 5s. 1d.; printing, 
stationery, postages, &c., 5497/. 4s. 10d.; rents, &c., 
2877/. 13s.; purchase of property, deficits and special 
audits, 852/, 12s. 9d. This method of grouping 
scarcely does adequate justice to the management, 
but the full figures are given in the table of net 
income and expenditure. There were altogether 607 
branches of the union—the general office in London 
and district ; offices in Manchester, Leeds, Liverpool, 
Glasgow, Australia, America, and Canada, at all of 
which officers had to be paid. Secretaries absorbed 
the sum of 9833/. 103. 8d.; treasurers, 1087/. 7s. 4d.; 
branch and district committees, 1811/. 18s. 2d.; 
auditors, 803/. 18s. 8d.; banking expenses, 923/. 6s. 5d. ; 
special delegations, 751/. 9s.; and special audits, 
203/. 93. 6d. The items are not large to cover the 
general offices, six district offices, and 607 branches 
of the society. In reality it is the economical manage- 
ment which so well bears comparison with trading 
concerns that enable the unions to give such large 
benefits to the members. The cost is moderate, 
considering the extent of the union and the varying 
circumstances ; but the cost is large in proportion to 
the number of branches, because each branch has to 
be officered. There is no way of getting out of this 
if the democratic character of trade unions is to be 
preserved, and its preservation is essential because its 
very constitution is its safeguard. If the unions were 
more centralised the cost would be less, but the danger 
greater. In the Compositors’ this danger is met by 
the frequency of public meetings and in other ways, 
so that the democratic character is preserved. 

It used often to be urged that there was a danger of 
the unions failing to fulfil all their engagements to 
members in the shape of benefits, and especially as 
regards superannuation. The danger is not so great 
as many suppose ; but the unions have, without pres- 
sure from without—and Parliament has not exerted 
any such pressure—provided a reserve fund. In the 
Engineers’ this began in 1892; the total of such fund 
in 1893 reached 11,600/.. in 1898 the fund had reached 
87,668/. 1s. 9d., so that danger in this respect is 
somewhat reduced. But with a claim of 74,688/. a 
year the need of a much larger reserve fund is appa- 
rent. 

The total balances at the close of 1898 amounted to 
208,121/. 7s. 7d. Of that amount, 87,688/. Is. 9d. re- 
presents the superannuation reserve fund ; of that total, 
24,3701. 93. 2d. was in the Post Office Savings Banks, 
and 63,297/. 12s. 7d. was invested in shares and stocks 
and in house property. The general fund consisted of 
13,3301. 12s. 7d. in stock and house property, and 





107,122/. 13s. 3d. in balances in the Post Office Savings 
Banks and in other banks, or held by treasurers. 
Considering the vicissitudes of the dispute in 1897-8, 
and the enormous drain on the society’s funds, the 
position is a favourable one, and the society’s recovery 
shows how recuperative are its resources. 

The record of the society’s work during the forty- 
eight years of its existence is one of which to be proud. 
The total payments for the chief benefits have been as 
follow : 

Per Member. 

£ cs. 
573,049 
060,427 
990, 433 
74,085 


322,259 
102,859 


309,865 4 14 


Aggregate expenditure 5,319,300 114 13 


Thus an amount getting on for 54 millions ster- 
ling has been spent in forty-eight years in, for the 
most part, beneficent and provident benefits; for, 
after all, no large sum is spent in strikes, except on 
special occasions, such as the strike and lock-out of 
1852, the nine-hours’ strike, and the recent strike and 
lock-out for the eight hours in 1897-8. The grants 
from the emergency fund during the year amounted 
to 32,620/. 15s. 7d. This total was divided among 
sixty-two towns, nine of which had grants exceeding 
10007. each, the others below that amount. In the 
table of deaths the cause and age is given, from which 
it appears that the average age at death was— 
members, 512 years ; females, 404 years. In the list 
of deaths are to be found 12 males and 1 female from 
suicide, 32 from accidents, 45 apoplexy, 81 bronchitis, 
85 disease of the kidneys, 103 phthisis, 75 pneumonia, 
30 being drowned apart from suicide. In the list of 
deaths of superannuated members, one was over 
eighty-five years of age and was in receipt of benefit 
for fourteen years; five at eighty-five had been in 
receipt of benefit for twenty-three years ; and twenty- 
five at eighty for twelve years. 

The June report of the Associated Ironmoulders 
states that trade has fairly well maintained its posi- 
tion as regards activity and general employment, the 
full working membership of the union being at a 
higher level than it has been for a long series of years. 
Fewer men are on the funds or in receipt of idle bene- 
fit; but there was an increase of six on the super- 
annuation fund. The net gain in funds during the 
month was 806/. 13s. 10d., the total balance in hand 
now reaching 54,568/. 1s. 4d. This is the largest 
amount ever held by the union. The members have 
decided to invest a further sum of 10,000/. for the 
reserve fund; the council decided to invest 5000/. 
with the Glasgow Co-operative Bakery at 34 per cent., 
and 5000/. in house property in Glasgow at 3 per cent. 
The wages movement has continued to make progress. 
In the Dundee, Kilmarnock, and Kirkcaldy districts 
notices were posted three months ago for an advance 
in wages of ls. weekly, to take place on May 11 or 12. 
Nearly all the shops in Ayrshire, and also in the 
Kirkealdy districts, got the advance, but in Dundee 
the advance was refused. The matter is still in 
negotiation, with, it is hoped, a favourable chance of 
an amicable settlement. In consequence of a change 
in official management, the services of the assistant in 
the office is being dispensed with, an assistant secre- 
tary being about to be elected instead. The society 
has resolved to present a testimonial to the outgoing 
officer in recognition of his faithful services; the 
voting, therefore, was carried by an overwhelming 
majority for 1d. per member levy. 


Donation benefit 
Sick benefit. 5 
Superannuation benefit 
Accidents—grants_ ... 
Funerals—membersand 
wives ... & he 
Benevolent grants... 
Assistance to own and 
other trades ... 


2, 
1, 
1 16 


2 3 





The report of the Associated Blacksmiths shows that 
the state of trade continues good, there being a fur- 
ther decrease in the number out of work, the total 
only being 18 at the date of report. It is stated that 
the change from the old system to weekly payments 
of wages has been carried out without friction ; only 
two cases of complaint have been made to the office, 
and these are being dealt with. The wages movement 
at Edinburgh and Leith, and also at Dundee has been 
suspended for the present ; but negotiations are not 
quite broken off, the conference having practically 
adjourned for a period of six weeks. The report 
states that there is plentyf work on hand, sufficient 
to see the current year out, and well into the next 
year, but there has been a lull in the placing of new 
orders recently. 

The great industrial event of last week was the Co- 
operative Congress, held in Liverpool. For many 
years these congresses were held in Easter week, but 
Eastertide showed itself to be too cold and inhospit- 
able for ardent hye Ee and hence it was changed 
to Whitsuntide. ut this year Whitsuntide com- 
peted severely with Eastertide in the severity of 
weather, the climate of Liverpool not being equal to 


that of Madeira, or of our own Bournemouth in thig 
favoured ~~ of 1899. But the co-operators cared 
little for the weather, as the programme awaiting them 
included a warm reception by the Lord Mayor, recep- 
tions by the local co-operators, and by other local 
bodies. Indeed, there is always a danger lest the 
social functions should overshadow the business pro- 
ceedings of such congresses. Deputations from trade 
unions, the Cambridge University, from the Dutch 
and Danish co-operators, were present. The congress 
was held in St. George’s Hall. Co-operative produe- 
tion was represented all over the building by things 
to eat, to wear, to decorate the home, and for other 
purposes. Perhaps never before was a congress held 
a, better auspices, nor has one been better at. 
tended. 


The report of the central board is always a feature 
at such gatherings, and that for the present year was 
as important as any yet produced. The Table of 
progress showed that in 1897 there were 1845 societies 
whereas in 1898 there were only 1640, but it seems 
that the Irish societies for agricultural and dairy pur- 
poses are not included. Again, the number of societies 
to which the figures relate in the following Table fell 
apparently from 1686 to 1603, which again included 
the whole of the Irish societies in 1897, but not in 
1898. This Table indicates the progress better than 
the number of societies. 

1897. 1898, 
1,591,455 1,646,078 
£ £ 


18,611,658 19,759,039 
62,287,058 65,460,871 
6,717,876 7,165,753 
10,817,251 11,681,296 

These figures show progress all along the line 
numerically and financially, in profits alone an increase 
of nearly a million sterling. 

The following figures indicate the special form in 
which progress had been made during the last two 
years: 


Number of members 


ss shares held 
Amount of sales 

me profits 

he investments 


Number of Societies. Members. | Shares. | 


Sales. | Profits. 





£ 
346,040 
445,570 

6,140,821 

6,491,068 
161,398 
168,268 


64,465 
€2,678 


221 


161 


£ £ | 
Wholesale, 1897 | 2 940,237 16,325,464! 
4 1898; 2 1,351 999,467 | 17,267,078} 
Retail, 1897 ..|1469, 1,465,564 16,318,760) 40,125,359) 
»» 1898 -=|1468 1,535,119 | 17,425,507| 41,578,299] 
Productive, 1897! 154 35,784 778,387; 2,687,891) 
* 1898) 147 31,890 | 788,456) 
Supply Assocs., | 
1897 .. al 81,251 541,673) 
77,151 543,868 
1,255 | 2,523 
567 | 1,741 


1,334 | 


2,901,680 
2,763,150 


| 
2,712,093! 
113,398} 
1,721| 


Supply Assocs.,| 
1898 .. Be 
Special, 1897 | 16 

» 1808 ..| 5 


The above figures relate only to the British societies, 
English, Welsh, and Scottish, the Irish being omitted 
as the returns from Ireland did not furnish the figures 
relating to the productive, dairy, agricultural, or 
special societies in Ireland. The one point of special 
interest from the industrial point of view is the 
stationary position of co-operative production—there 
was a decline in the number of societies and of mem- 
bers, but there was a slight increase in shares, sales, 
and profits; the latter may superinduce further expan- 
sion in this direction. The Central Board has pre- 
pared detailed tables as to the nature of the trades in 
which co-operative production is operative, and these 
show which are progressive and those which are not. 
Perhaps the greatest progress in the year was in 
respect of advances for house building, mainly for 
the occupancy of members, but in this department, 
doubtless, the usual plan will be followed as in build- 
ing societies ; advances will be made to speculators. 
On the whole, the co-operative congress was jubilant 
as to the progress made generally, if the delegates 
complained in special cases. The greatest progress is 
manifest in the distributive branches, wholesale and 
retail, in members, in shares held, in sales of goods, 
and in the profits realised. An effort is to be made 
to get the general trade of Denmark into a co-opera- 
tive groove, the British sections to take the Danish 
goods and become the general distributors. Butter, 
cheese, and bacon are likely to be thus secured for 
distribution. 


On account of the Whitsuntide suspension of work 
in the engineering and allied trades, and also in the 
iron and steel trades generally throughout Lanca- 
shire, there is little to report as regards the state 
of trade. The position, however, is about the 
same. There is plenty of work in most of the 
engineering branches, locomotive and stationary 
engine builders, boilermakere, iron founders, elec- 
trical and hydraulic engineers, smiths and pattern- 
makers being mostly fully engaged and busy. There 
is, however, reported some falling off in some sections 
of the textile machine-making industry, but the firms 
have for the most part a sufficiency of work on han 
to last for some time. On the whole, the position may 





be said to be satisfactory in all branches. There was 
a meeting of Change last week in connection with the 
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iron market, but the position was unchanged. Prices 
have been firm, makers being well sold for some time, 
and therefore not anxious to quote for supplies which 
they cannot promise to deliver at an early date. 
Generally the engineering trades in all branches, and 
also the iron and steel trades, are busy, and the out- 
look indicates a long spell of activity and full em- 
ployment. 





In the Wolverhampton district the holidays were 
not over prolonged. Indeed, the demand for material 
is such that there is a desire to minimise the incon- 
venience of an insufficient supply as far as possible. 
The demand for both crude and finished iron is well 
sustained, but there is a sad difficulty in obtaining a 
sufficient quantity of pig iron to enable manufacturers 
to meet the demands upon them. With this scarcity 
raw iron advanced in price again last week. 


The iron and steel trades in the Birmingham dis- 
trict kept short holidays as a rule, most of the works, 
mills and forges, re-starting on Whit-Tuesday night. 
The market was a quiet one at the end of the week, 
as many of the ironmasters were away on a brief 
holiday ; but they were not much in want of orders, as 
regular employment is already secured for the re- 
mainder of the quarter. It is said that most con- 
sumers have covered their requirements for the present, 
and for several weeks ahead, but deliveries are in 
arrear in most cases, and therefure customers have to 
supplement the supply by purchases in the open 
market at the full current rates, which will be a 
matter for adjustment. The scarcity and dearness of 
pig iron are being felt throughout the trade. The 
engineering and cognate industries, and most of the 
other iron and steel-using trades, are fairly well em- 
ployed, but the holiday week caused some firms to be 
partially closed for several days. 


The poiats of difference between the National As- 
scciation of Master Builders and the National Associa- 
tion of Operative Plasterers were settled on Tuesday, 
at a conference held at the Salisbury Hotel, London, 
between six representatives of either side. An agree- 
ment had been informally arrived at previously. 
Tuesday’s deliberations were concentrated on settling 
details and setting out the agreement in distinct form. 
As to the question of forcing all foremen into the 
union, it was agreed that this practice should be 
abandoned. The question of apprentices was referred 
to a special joint committee of both sides to draw up 
rules, The Plasterers undertook not to boycott or 
black-list any firms adhering to the rules mutually 
agreed upon. A joint committee is to be appointed 
to decide questions relating to demarcation of work. 

With respect to the refusal on the part of the 
plasterers to work on buildings where some of the 
workmen employed might not belong to a trade union, 
it was agreed that, in the event of a dispute arising, 
the district officials of the Plasterers’ Association 
should send written notice to the local Association of 
Master Builders, who should inform the plasterers’ 
officials whether the builder in question were a mem- 
ber of the Builders’ Association. If he were, a strike 
should not be sanctioned by the plasterers for six 
days, during which time the matter should be con- 
sidered by the employers and the workmen’s repre- 
sentatives with a view to amicable settlement. It 
was to be understood that the men the plasterers 
objected to work with were defaulters, and men who 
had been shown to the employers to have made them- 
selves nye objectionable to the union men. The 
last and additional clause of the agreement ran as 
follows : ‘‘ Where employers are able to secure British 


’ plasterers to meet their requirements, they will dis- 


pense with the services of the Continental plasterers 
engaged during the present dispute as their contracts 
may expire,” 





The Miners’ Congress at Brussels met under the 
depressing circumstances of the recent failure of the 
miners’ strike. But as a compensation they met in 
the new building—Maisan du Peuple, the hall of the 
Co-operative Bakeries—erected at a cost of over 44,000/. 
This society has 18,000 members in Brussels, and no 
one is admitted unless he pledges himself to the pro- 
gramme of the Labour party. Mr. Burt, M.P., ex- 
pressed his pleasure at the Congress being held in the 
‘‘ People’s House,” and his regret at the failure of the 
Belgian miners, which was due to insufficient organi- 
sation. The Belgian delegate stated that the strike 
was the result of impatience on the part of the men, 
against the wish of the leaders. The Congress voted 
for an eight-hours legal day ; for a minimum wage, 
varying according to locality and circumstances ; for 
limitation of output; State pensions; the nationali- 
fation of mines, and for adequate inspection by 
Working miners of all mines at least twice a month. 
The foregoing are the main points discussed and the 
decisions thereupon. The men rely too much on 


the State and too little on themselves; hence their 
failures, 


The expected lock-out in the iron and building 
trades of Denmark, which was threatened to begin on 
May 19, commenced on May 21, and is said to extend 
all over the country. There is a fear that the econo- 
mical and social consequences will be grave unless a 
speedy settlement is arrived at. The men are said to 
be better organised than is usual with Continental 
workmen. 





LAUNCHES AND TRIAL TRIPS. 

On May 17 last the screw steamer Anglo-Australian, 
can | launched from the shipbuilding works of Messrs. 
Short Brothers, to the order of the Nitrate Producers 
Steamship Company, Limited, London, of which Messrs. 
Lawther Latta and Co. are the managers, went out on 
trial with very satisfactory results. After adjusting 
compasses, the vessel was taken a series of runs over the 
measured mile, when a mean speed of 134 knots was 
attained. The vessel, which has been constructed of 
steel, is of the following dimensions: Length over all, 
382 ft.; breadth, 48 ft.; and depth moulded, 30 ft. 
The engines and boilers have been supplied by Messrs. 
George Clark, Limited, of banked, the cylinders 
being 26 in., 42 in., and 70 in. in diameter, with a stroke 
of 48in,, the boiler pressure being 180 lb. ; Howden’s 
system of forced draught has been fitted. 





The Dwarf, gunboat, returned to Plymouth on the 
28rd ult. from a 30-hours’ steam trial, which was reported 
to have been satisfactory. The mean speed attained was 
11.6 knots; the coal consumption was 2.23 lb. per indi- 
cated horse-power ? hour; the pressure of the steam in 
the boilers was 193 lb.; the vacuum, starboard 25 in., 
port 25.3 in,; the revolutions, starboard 227.6, port 227.5; 
the indicated horse-power, starboard 350, port 352—total, 
702 ; air pressure, .27 in. On her eight-hours trial under 
natural draught the mean results were: Steam in boilers, 
212 lb. ; vacuum, starboard 25.5 in., port 25.4 in, ; revo- 
lutions, starboard 237.7, port 255.4; indicated horse- 
power, starboard 483, port 476, total 959; air pressure, 
0.4 in. ; speed, 13.1 knots. The Dwarf had a satisfactory 
four-hour trials on Saturday, the 27th ult., at 1300 horse- 
power. 





The s.s. Stentor left the Mersey for Glasgow on the 
20th ult. upon the completion of her machinery. This 
steamer has been built to the order of Mr. Alfred Holt by 
Messrs. Workman, Clark, and Co., of Belfast, and has 
been engined in Liverpool by Messrs. David Rollo and 
Sons. Prior to her departure a small party proceeded to 
inspect the vessel, which was lying in the river off the 
Alexandra Dock. Her principal dimensions are: Length, 
440 ft. ; beam, 524 ft.; and depth, 334 ft.; she carries 
3000 tons of water ballast, a portion of which is put into 
two deep tanks, each of about 900 tons capacity. Oneof 
these large tanks is ra forward of the ene res 
and the other aft. Her gross register tonnage is 6700, 
In some respects she constitutes a new departure in ship- 
building, asin the main hatch pillars have been dispensed 
with, their duties being taken up by intercostal girder 
frames between the deck beams, with the hatch coam- 
ings forming part of same. This allows of a much larger 
hatchway, an important feature in vessels engaged in the 
China trade. The same system of construction is carried 
out in a modified degree on the remaining portion of the 
vessel. The sternpost of the vessel represents another 
novel feature in this class of single-screw steamer; in 
this case the deadwood is completely cut away, and the 
usual casting dispensed with, and in its place there has 
been substituted a wrought-steel tube, which forms the 
after post, and upon which the rudder is hung by one 
intle, instead of’ six as by the ordinary arrangement. 
he remainder of the stern frame consists of an arched 
mild steel plate of a U-section, to the lower forward end 
of which is attached a steel casting forming the post for 
the rudder. The rudder is of the balanced type, and has 
been designed so that itsdisplacement is equal to its own 
weight. One of the numerous heavy derricks which have 
been provided is capable of lifting 35 tons, and the vessel 
has no fewer than 17 winches. To further facilitate the 
rapid loading and ns of cargo, she has a complete 
electric light installation. The machinery consists of a 
set of triple-expansion engines, having cylinders of 29 in., 
50in., and 82in. diameter by 60 in. stroke of piston ; 
steam is supplied by two boilers working at a pressure 
of 180 lb. per square inch; the main boilers are fitted 
with 12 Morrison flues, 43 in, internal diameter ; bas 
have 9400 ft. of heating surface, and are fitted wit 
forced draught, the fan being 8 {t. in diameter. The 
engines are fitted with Aspinall’s patent governor to 
prevent racing. At the preliminary run on Saturday 
the engines worked with great smoothness, everythin 
iving great satisfaction. The’ speed realised was 13 
th the revolutions being 80. : 





On the 26th ult. Messrs. William Simons and Co., 
Limited, launched complete from their works at Renfrew 
the second of two powerful dredging vessels which they 
have constructed to undertake extensive dredging opera- 
tions in connection with the improvement of Port Arthur 
and Talien-wan. The dredger, in addition to being pro 
vided with a chain of buckets for discharging into barges 
alongside, is fitted with a sand suction 1 Pepe, also a mud 
discharging pump, to which is attach ully 2000 ft. of 
shore disc ing pipes, carried on floating pontoons 


having flexible joints. The vessel is capable of dredging 
and discharging 1000 tons of spoil per hour and of work- 
ing toa depth of 40 ft. below the water level. Two pairs 
of compound surface-condensing engines are fitted for 
propelling the vessel at a speed of 7 knots, She was 





named Ytoroi. 


THE PHYSICAL SOCIETY. 


Ar the meeting of the Physical Society held May 26, 
Mr. T. H. Blakesley, vice-president, in the chair, a 
paper by Professor 8S. Young and Mr. Rose Innes on 
“*The Thermal Properties of Normal Pentane. Part II.,” 
was read by Mr. Rose Innes. 

In the first paper on this subject read before the 
Physical Society last December, it was shown that the 
relations existing between the volume, temperature, and 
— of normal pentane could be closely represented 

y the equation: 
RT f e l 
te en ee aay 
. vt total v(v+k) 
This formula was first used in connection with isopentane, 
and it has been shown that the values of Rand 4 are 
e 


the same for the two isomers. The authors find that if / 
and e be taken separately equal to each other, and if the 
constants & and g be calculated from experiments on 
normal pentane, errors of 2 per cent. occur between 
the calculated and eee results. This point has 
been investigated both algebraically and graphically, and 
the supposition that these constants are separately equal 
has been thought incorrect. Taking the values of R, //e, 
and g as being the same in the two pentanes, the constants 
Zand k have been determined, and by this means’ the 
relations between volume temperature and pressure have 
been represented by the formula to within 1 per cent. 
The authors conclude that the difference in pressure of two 
isomeric substances at a given volume and temperature is 
of the same order as the deviation from Boyle’s Law, and 
involves the second power of the density. 

Mr. Rose Innes said the formula pro was not an 
absolute solution of the problem, although it was the best 
of a large number which had been tried. It has been 
applied with success to Andrews’ experiments on carbonic 
acid, and to experiments which have been made upon 
ether and hexane. In the latter case the range in volume 
was too small to afford a rigorous test of the value of the 
formula. The range in volume in isopentane was from 
4000 to 3.4, in normal pentane from to 3.4, and in 
ether from 350 to 3.4. The temperature varied in diffe- 
rent experiments from 40 deg. Cent. to 280 deg. Cent. 
Objections have been raised to the formula on account of 
the number of constants it contains and its complexity. 
Mr. Rose Innes pointed out that it was necessary to have 
a complete formula, as they were not-dealing with a 
simple problem, but with the results of experiments 
which went so far below the critical temperature that 
the volume occupied was only 3.4 times as great as 
the space which would have been occupied by the 
closest packing of the molecules. The reader of the 
paper compared the proposed formula with formule 
of Clausius, Sutherland, and Tait, containing 4, 4, 
and 6 constants respectively ; and, finally, with the 
original equation of Van der Waals applied to ex- 
perimental results by Amagat. It was shown that the 
agreement was much closer and the range ter. Pro- 
fessor Callendar expressed his interest in the wide appli- 
cability of the author’s formula, and asked if any theo- 
retical significance could be assigned to the various con- 
stants which appeared. 

Mr. Rose Innes said the R of their formula was the R 
of the perfect gas equation, and that the / and ¢ corre- 
—. respectively to the 8 and a of the ordinary Van 

er Waals’ — So far as he knew the k andg 
were meaningless. 

A paper ‘‘On the Distribution of Magnetic Induction 
in a Long Iron Bar,” by Mr. C. G. Lamb, was post- 
poned until the next meeting. 








EVAPORATIVE CONDENSERS.* 
By Mr. Harry G. V. OtpHAm, of London, 
Associate Member. 

(Continued from page 662.) 

Leading Water over Tubes.—Some difficulty has been 
experienced with the vertical type of condenser in getting 
the water to start evenly down the tubes. An early 
method was to countersink the bottom of the water tank, 
Fig. 44. It was found that the cup formed by the coun- 
tersink soon became filled with solid matter that came 
over with the circulating water, so that the water could 
not get through at all. The countersink was then re- 
versed Fig. 45. This was a marked improvement. In 
the Wrig t condenser the water is ra above the 
bottom of the tank by means of a lip shown in Fig. 46, 
thus holding any obstruction on the bottom of the tank. 
A later arrangement is shown in Fig. 47, in which a brass 
bush is driven into the bottom of a cast-iron distributing 
tank. But the tubes cannot always be depended on to 
keep a perfectly central position in relation to the holes 
in the tank. To remedy this a substantial conical cup 
was placed immediately below the tank, Fig. 48. 

An evaporative condenser of the horizontal type, which 
was erected by Sir Frederick Bramwell twenty-six years 
ago in Belvedere-road, London, is still at work producin 
a satisfactory vacuum. It is illustrated in Figs. 49 an 
50, and consists of eight sections, each containing thirty- 
two wrought-iron tubes, each 1in. in diameter internally. 
The sections are divided into two parts, upper and lower, 
each having its own distributing trough. hese troughs 
are supplied with water from the overhead tank shown, 
from which bends are led turning over into each trough. 
The exhaust steam enters at the top on the ty passing 
into each section through the flanged branches shown ; 
the condensed steam is drawn off at the lower opposite 


* Paper read before the Institution of Mechanical En- 
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corner by a similar pipe, which is connected to the air 
pump. A tank is fixed underneath tocatch the circulating 
water. The ends of the tubes pass through the cast-iron 
tube-boxes and each is jointed inside by means of an ordi- 
nary gland with a rubber joint and two bolts, as shown in 
Figs. 53 and 54, An enlarged view of the distributing 
trough is also shown in Figs. 51 and 52. The condensers 
are connected up to a beam engine of the Watt type, 
indicating about 150 horse-power. The air and circulat- 
ing pumps are worked from the beam. 

A similar condenser is shown in Figs. 56 and 57. This 
type is manufactured by Messrs. John Kirkaldy, and is 

rincipally in use aby . It consists as usual of two end 
oun into which galvanised wrought-iron tubes are ex- 
panded. The ends of these boxes have small gland-shaped 
covers opposite the end of each tube, to facilitate the ex- 

anding and examination of the joint. The water distri- 
Cation is carried out by means of a triangular V-shaped 
trough with holes drilled through the bottom. This con- 
denser is suitable for condensing 2000 lb. of steam per 
hour. Its height is 10 ft., its total length 12 ft. and its 
width 5 ft. Such condensers weigh about 1 cwt. per 30Ib. 
of steam condensed. 

A cast-iron condenser of the vertical type, Figs. 58 
and 59, consists of two rows of vertical pipes S leading 
out of two horizontal pipes connected at the top by bends. 
A is the exhaust main, and B the air pump suction pipe 
for drawing off the condensed steam. The vertical pipes 
are 4 in. in diameter. A cast-iron trough D is fixed above 
the vertical pipes, and immediately above each pipe the 
trough is perforated by a hole which allows the water to 
fall directly on the centre of the bend, the water passing 
down the whole length of the pipe to the collecting tank 
F. The delivery pipe from the circulating pump is 
shown at E. The whole apparatus is supported above 


Horizontal Wrought-iron-tube Condenser 





r and Grieg, Dundee. The 
conditions were unfavourable, a damp weather 
and the position of the overflow tanks. The pipes were 
coated with a thin scale outside, but were clean within. 
It will be seen in line 7 of the Table that 800 lb. of steam 
are condensed per hour, and also that the make-up water 


was made by Messrs. Coo’ 
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was admitted into the tube at the valve A, the condensa- 
tian water dropping into the receiver B, the vacuum being 
induced by the ejector C, while the condensation water 
was drawn at stated periods from the cock D. The cooling 
water was raised by pumping and allowed to trickle in a 
thin film from the pan F ; the water not evaporated fel] 
water Tubes. 
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the cast-iron tank F. The vertical pipes are about ,', in. | on line 10 was 600 lb. per hour. 
In connection | of water being eva 


and the larger pipes 4 in. to § in. thick. 
with the above condenser some valuable experiments were 
made by Mr. Michael Longridge in his report.* 


and circulating pump discharge with 


Collecting: Tank 





f l { ments were described showing the value of air currents | 
Table II., with a diagram, Fig. 60, are taken from this | directed upon vertical tubes with water passing over them. 

report, showing the temperature of the circulating water | Figs. 61 and 62, 

the number of paratus used. 

















— ral 
In a paper read by Mr. Rew,* some interesting experi- | 


Fig.55. 
Automatic Fuhaust Valve, see Fig. 38 

















This works out to ? Ib. | into the receivers G and G, and was re-pumped. The 

pound of steam condensed. | test, shown in Fig. 61, was conducted in a precisely similar 

way with the addi 

air current was induced by an ejector in branch J 

plain tube in No. 1 test was 16 ft. long, 14 in. internal 
724, represent the experimental ap- | diameter and 16 standard wire-gauge thick. This was 

e plain tube test was conducted with a | afterwards indented for tests 2 and 3, when it measured 


tion of the casing H, through “ne 
e 


pounds of circulating water per hour. This condenser tube shown in Fig. 61 before being indented. The steam | 14 ft. 5fin. long. The total condensing surface ex 





* The Engine, Boiler, and Employers’ Liability In- 
suranee Company, Chief Engineer’s Report for 1892. 





' 1897, page 57. 





aa | to the atmosphere was 8 square feet, including the sur- 
* Manchester Association of Engineers, Transactions, face in the pan Gand receiver B, Table 
‘results of the above testa. 
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EVAPORATIVE SURFACE CONDENSERS. 
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Fig.60. Results 
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4 On the basis of Mr. Row’s tests with air current, de- 
ucting 25 per cent. of the results obtained under ex- 
periment, and taking the condensing efficiency of indented 
Copper as equalling 6 Ib. an hour per square foot of sur- 
ace, It is possible for an evaporative condenser for 200 
orse-power, allowing 20 Ib. of steam per 1 horse-power, | 
enclosed in a casing 3 ft. 6in. square, standing 12 ft. | 
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periments, the air current was induced to pass the surface 
of the tube in a way that is not obtained in present 
practice. The fan, if placed at right angles to the tubes 
at the bottom, as shown” in Fig. 72, at B, would force the 
air against the opposite casing, almost entirely de- 





high. With reference to the foregoing single-tube ex- | tion of this paper. 





* Fig. 72 will be published with the concluding por- 





Taste II. 
1. Date .. ee a + oe a Be 12|Sept. 13 
2. Weather =e ae - ar oe et ine 
3. Barometer .. oe oe ee ‘+, tm] S28 29.5 
4. Temperature of air * .. deg. Fahr. ? 60 
5. External surface of condenser. . .. 8q. ft.) 272 272 
6. Duration of trial .. “ - +. min. 99 115 
7. Weight of steam condensed .. -- Ib} 800 800 
8. Boiler pressure per square inch = *” 60 60 
9. Weight of water in circulation about » | 1830 1830 
10. Weight of fresh water added .. = » 640 
11. Weight of water lifted by circulating 
pump... ne = a --  Ib.} 11,200 ? 
12. Vacuum in condenser, per gauge .. in.| 23.36 | 24.1 
13. Initial temperature of circulatiog water in 
trough D af eA .. deg. Fahr.| 117.5 | 1139 
14, Final temperature of circulating water fall- 
ing into tankF.. By .. deg. Fahr.| 128.4 125 
15. Temperature of supplementary fresh water 


from town main “ .. deg. Fahr.| 58 58 
16. Temperature of water in hotwell ,, ,, | 136.5 | 1318 
17. Weight of steam condensed per minute Ib.| 8.08 6.95 
18. Weight of circulating water delivered into 

trough D per minute ae << es} 298.2 
. Weight of supplementary fresh water poured 

into tank F perminute .. -- i} G06 5.57 

20. External surface condenser per pound of 

steam condensed per minute .. 8q. ft.| 33.7 89.1 
21. Volume displaced by air-pump bucket per 

minute (up strokes only), per pound of 


1 


oO 

















steam condensed per minute cub. ft.|} 2.5 2.9 
22. Volume displaced by bucket of circulating 
pump (up strokes only), &c. aie «| O81 0 36 
Taste III. 
No. 1. No. 2, No. 3. 
Indented 
ane , egg B ans — 
sti e an an ondensing 
Deseription of Test. Condens-|Condens-| Water, 
ing Water jing Water} Assisted 
only. only. with Air 
Current. 
Time, one {Commencement ..| 10.45 12.0 3.0 
hour Finish ‘<a «-| 12.45 1.0 4.0 
Temperature in receivers, G 
andGl1 .. ok deg. F.| 133 120 115 
Quantity of condensation Ib. 20.62 39.69 63.4 
Temperature of atmosphere,| 
deg. F.; 5 70 64 
Vacuum .. os a Ib. 10 10 10 
Temperature of condensation! 
atD.... re deg. F.| 154 155 153 
Quantity evaporated ..  Ib.| 1062 27.0 £0 
pee i Oe 0.68 0.78 
Condensation 








stroying the nature of the air current, after which it would 
have to find its way at any angle past the tubes. It is 
very doubtful whether a condenser of the size given 
above would be capable of dealing with 200 horse-power. 
Two views of a Row evaporative condenser with fan are 
shown in Figs, 63 and 64, page 724. 

(Zo be continued.) 





GoLp MINING IN THE WITWATERSRANDT.—The output of 
gold in the Witwatersrandt district in April was scarcely 
up to the unprecedented level attained in March. The 
aggregate production for the first four months of this 
year was, however, 1,695,169 oz., as compared with 
1,272,833 oz. in the corresponding period of 1898; 
888,597 oz. in the corresponding period of 1897; and 





665,855 oz. in the corresponding period of 1896, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompirtED By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883-1888. 

Tie number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

C pies of Specifications may be obtained at the Patent O, Sale 
Branch, 25, —a_ Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the t of a “p 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti. t of the pt of a plete Specifieation, 
give notice at the Patent hope of opposition to the grant of a 

Patent on any of the grownds mentioned in the Act. 
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ELECTRICAL APPARATUS. 


13,680. S. W. Hart and E, J. Clark, London. 
Secondaty Batteries. [5 Figs.) June 20, 1898.—This 
invention relates to improv ts in dary batteries and 
has for objects the rigid arrangement and insulation of the sets 
of plates (+ and —) forming a cell, so that the risk of deterioration 
by disintegration is minimised, the sets of plates being removable 
bodily from the cell; and the provision of a satisfactory coupling 
for electrically connecting the cells —— to form a battery. 
The plates are formed with a series of holes and are stiffened to 
receive the studs S corresponding to the retaining bars B, which 
are placed outside the end plates. The plates are separated by 
washers orcollars w, so that when the nuts 7 are screwed up, the 
double set of plates representing the + and — electrodes of the 
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cell are rigidly connected, and insulated from each other, there 
being a sufficient circulation space for the electrolyte. The lugs L, 
which form part of, and are integral with the plates P, are 
placed ina mould, and a bridge R of lead or alloy is cast thereon, 
the said bridge having a central contact-piece E with a tapered 
hole cast or formed therein. The two contact-pieces E, El are 
connected by a tapered bolt F of the same material as that of the 
plates, to prevent deterioration by local action and the bad 
electrical contact which might result from unequal expansion, 
The conductivity of the bolt may be increased by a core of 
copper or other good conducting metal or alloy T. The end of 
the bolt being screwed, the coned or tapered shank can be drawn 
into rigid contact by the nut N. (Accepted May 3, 1899.) 


5217. J. Burke, Berlin, Germany. Dynamo Com- 
mutatora. [5 Figs.| March 9, 1899.—The object of this inven- 
tion is to render it impossible for a single commutator bar to rise 
above the periphery, and for this purpose to cause the bars 
forming the commutator to interlock with each other. To obtain 
this result the said bars are formed with an angular or curved 
cross-section, so that each single bar is held in position by the 
adjacent bars on each side of it. Thus shaped, they are put 





together and insulated from each other in the usual way and 
interlock, so that they egeye if form a solid body, it not being 
Possible for any single bar to slip out of position. The advantage 
claimed for the above-described construction of commutators is 
that heating and consequent expansion cannot cause one or more 
of the segments to be forced outwards, forming a high bar and 
causing sparking. Various forms of bar are described and illus- 
trated. (Accepted May 3, 1899.) 


13,116, O. Imray, London. (C. Auer (Ritter von Wels- 
bach), Vienna, Austria.) Conductors for Incandescence 
Lamps, June 11, 1898.—This invention relates to compound in- 
candescence conductors in which metallic osmium and refractory 
oxides are used, and which conduct electricity when cold. The 
Process of manufacture is as follows: Finely divided osmium is 
mixed with a refractory oxide (such as thoria) or with a salt which, 
when heated strongly, leaves the oxide behind asa residue, and the 
Whole is then worked into a paste with syrup or other carbon- 
aceous agelutinant. The proportions of metal and of oxide may 
vary, the amount of osmium in the paste being less when the 
conductor is to be used with high-tension currents than when 
mended to be employed on low-tension circuits. The paste is 
kneaded until it is uniform in consistence, and is then formed 
see the desired shape, which may be that of a filament. The 
: reads thus produced are dried and afterward gradually heated 
in the air by passing a current through them until the first 
Products of the combustion of the organic binding material have 
to They are then gradually heated to incandescence in 
phe. Ucing atmosphere containing water vapour. As the cur- 

nt through the filament increases and the temperature rises, 


tory oxide are left behind. The filaments may be enclosed in 
air-exhausted bulbs. The method of facture is ified in 


makes a tight joint with the end of the nut through which the 





detail, and various prescriptions for suitable compounds are 
given. It is stated that even in air the filaments may be heated 
to the fusing point of thoria without oxidation of the osmium 
taking place. (Accepted May 19, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


653. W. L. Voelker, Elizabeth, N.J., U.S.A. 
Incandescence Mantles. December 5, 1898.—Thia inven- 
tion relates to the subject of the inventor’s previous patents. 
The inventor dips thoria or like mantles head downwards in a 
solution consisting of nine parts of alcohol to one part (query, by 
weight or bulk) of a substance composed of refractory oxide in 
the following proportion by weight: Calcium oxide, 20; mag- 
nesium oxide, 79}; cerium oxide, 4; chromium oxide, 3. It is 
stated that before being dissolved in alcohol the substances are 
mixed and dissolved in nitric acid, and that the solution is then 
heated as described in Patent Specification 22,625, 1897, and 
electrically fused. (Accepted May 17, 1899.) 


GUNS AND EXPLOSIVES. 


12,264. O. Imray, London. (4. B. Markham, Calais, 
France.) Percussion Shell Fuse. (3 Figs.) May 31, 1898.— 
This invention relates to the construction of a percussion fuse, 
and its arrangement in the side of the shell, so as to avoid inter- 
fering with the strength and solidity of a head suited for pene- 
tration, and also to avoid the risk of premature explosion, which 
results occasionally when the fuse is placed in the base. For 
this purpose the case of the percussion fuse is made of cylindrical 
form and is screwed into the side of the shell just in front of the 
driving band by which it is protected from the flame of the 
charge. The interior of the case is divided into three compart- 
ments, in front the magazine containing the igniting charge, im- 
mediately behind it the detonator, and behind this the pellet 
or striker which is held back by a spring and through the rear 
part of which passes a bolt engaged in a recess in that side of the 
case which is next the inside of the shell, this bolt being pressed 
into the recess by a light spring. There is also through the 





pellet a hole through which is inserted a safety pin having at- 
tached to its outer end a ring by which it can be pulled out. 
The fuse is sunk in the side of the shell leaving outside of ita 
shallow recess in which the ring lies flat, and is covered by paper 
or fabric cemented on the shell. Thus, while the shell is being 
stored or transported, the striker is held by the safety pin so 
that it cannot move to strike the detonator. When the shell is 
to be put into the gun, the cemented cover of the ring is removed 
and the safety pin is pulled out, but the striker is still held in 
position by the internal bolt. When the shell is fired the cen- 
trifugal force resulting from the rotation imparted by the rifling 
causes the bolt to move outwards out of the recess in which it 
was engaged, and the striker is then held back only by the spring 
in front of it. When the shell is arrested in its flight the striker 
in virtue of its momentum shoots forward, striking the detonator 
and firing the fuse charge, which in its turn fires the charge of 
the shell. (Accepted May 3, 1899.) 


HYDRAULIC MACHINERY. 


13,082. J. Shaw, Huddersfield. Taps and Valves. 
(2 Figs.] June 11, 1898.—This invention relates to taps and 
valves for liquids or fluids, and a tap constructed according to 
this invention comprises a hard metal seating placed in position 
in the mould when casting the valve casing or body and cast 
integral therewith. The hard metal seating thus provided is not 
affected by the action of water or steam and is not readily de- 
structible. The valve is loose and of spherical mushroom or other 
rounded shape, both on the face and on the rear sides, or the face 
side may be formed as the frustrum of a cone. The valve shank 
is made taper and enters an opening in the end of the valve 
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spindle, in which opening it has a little play and will allow the 
valve to move from side to side as though mounted on a pivot. 
The mouth of the opening in the end of the valve spindle is 
curved or concaved to correspond with the rear surface of the 
valve which fits inthe same after the manner of a ball-and-socket 
joint, and is movable in any direction. By constructing and 
arranging the valve as described it will always seat itself truly on 
the valve seating whether the valve spindle be screwed down true 
or otherwise. Resting on a shoulder or collar on the end of the 





carbon compounds are burnt up and the osmium and refrac- 


valve spindle is a washer which when the valve is fully opened 


Pp works, and effectually prevents the escape of water or 
steam. When the valve is open full the tight joint made by the 
washer permits of the stuffing box being opened for repairs. 
(Accepted May 3, 1899.) 


13,311. E. 8. Prentice, Surbiton, Surrey. Water- 
Flow Indicator. [1 Fig.) June 14, 1898.—This apparatus 
comprises a short length of pipe connected to an outlet or any 

int on a water conduit in such manner that the flow of water 
is directed through the said short length of pipe in which is 
inserted a smaller pipe (the ‘‘ gauge pipe”), the open end of which 
is fixed facing the flow of water, and in line parallel with the line 
of flow, so that the water tends to pass direct into this gauge pipe, 
which is mounted at a point about midway between the centre 
and side of the short length of pipe, on the exterior of which latter 
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is supported or mounted a mercury or other suitable pressure 
gauge, to which the other end of the gauge pipe leads. The gauge 
is calibrated or provided with a scale indicator. The operation is 
as follows: As the water flows map the gauge pipe it will tend to 
flow into the same, and according to the rate or velocity of the 
water’s flow, so will pressure of the water in Ge aes pipe be 
transmitted to the gauge, and thereby the latter indicate the 
velocity of flow. A modification comprises a gauge which is 
brought into equilibrium by water pressure. (Accepted May 3, 
1899.) 


8647. H. Leitelt, J. Deloyia, and C, Doe, Washing- 
ton, D.C., U.S.A. Ball-Bearings. [7 8.) April 13, 
1898.—This bearing is intended for use with ordinary shafting. 
An inner sleeve made in two portions locks upon the shaft by 
means of dovetail blocks of special form shaped to fit into re- 
cesses in the shaft, and is annularly channeled to form the ball 
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The outer sleeve is split and is channeled internally, and 
edges is a section which is removed for the 


races, 
between the split 
purpose of introducing the balls, which section may be reduced 
in size by filing as the balls and races wear. The = tube and 
section are held firmly together by the slightly conical end caps 
which screw thereon and grip between them the outer cover of 
the bearing. (Accepted May 3, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


12,404. C. H. Curtis, London, D. J. M London, 
A. W. Har; ves, and A. C. Copley, Mid- 
lothian. losive Cartridges. June 2, 1898.—This 
invention provides means for manufacturing, treating, or using 
gunpowder, or other explosive blasting charges, so that the 
flame or incandescent particles of the explosive are extinguished. 
This result is attained by the use of bicarbonate of potash CO;, 
and this substance may be used either by being incorporated 
with the gunpowder in process of manufacture, or by mixing 
crystals of the same with the finished explosive, or the substance 
may be used ——— and intact from the explosive, being 
either combined in a cartridge (and preferably so that the 
bicarbonate of potash and the explosive are not formed into a 
mixture but are kept separate or intact from each other either 
by the use of a diaphragm, or the like, in those cases where it 
is desirable that the extinguishing or cooling substance should 
be kept separate from the explosive), or as an addition to 
the explosive either loose or in pellet or other form as a tamp- 


ing. It is stated that bicarbonate of potash —— many 
advantages for this purpose, as it is oF consi erable density 





and harduese, is tteb'e neither efflorescent nor deliquescent, 
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and gives off carbonic acid gas in sufficient quantity for the pur- 
pose intended. The amount of bicarbonate of potash used should 
not exceed 50 per cent. of the weight of the gunpowder, but such 
proportion may be decreased. (Accepted May 17, 1899.) 


12,268. W. Lloyd Wise, London. (Aluminium Industries, 
Neuhausen, Switzerland.) Electric Furnaces. [4 Figs.) 
May 31, 1898.—The object of this invention is to jacket or heat 
insulate electric furnaces such as are used in the production of 
aluminium and also to electrically insulate the carbon electrodes 
one from the other. A refractory material is used for this 





purpose, and it is prevented from becoming so hot as to be disin- 
tegrated or rendered electrically conducting, by means of metallic 
masses, bars, or tubes which may be in contact with a cooling 
medium such as water. The drawing shows aform of furnace 
in which metallic bars allowing of water circulation alternate 
with layers of refractory material. (Accepted May 3, 1899.) 


RAILWAYS AND TRAMWAYS. 


12,461. J. W. Towle, Dublin. Fenders for Loco- 
motors. [3 Figs.) June 3, 1898.—This invention has reference 
to improvements in ‘‘ fenders” for motor tramcars, &. Accord- 
ing to present practice the fender consists of a net or screen 
arranged in a horizontal plane at each end of the vehicle and 
carried by means of suspenders or trusses attached direct to the 
body of the vehicle. As thus carried the longitudinal pitching 
motion of the vehicle is partaken of by the fender, and in order 
to prevent the same coming into contact with the ground it must: 
be erected at such a height as to considerably impair its efficiency. 
The object of this invention is to overcome this defect, and to 
enable the fender to be carried in close proximity to the ground, 
its position being then unaffected by the pitching of the vehicle. 
To this end there are arranged rigidly over the journal boxes 
































saddles or brackets, each side pair being connected by a horizontal 
rod or link, and from the opposite ends of these saddles or brackets 
are carried projecting trusses, the free ends of which are attached 
to horizontal channel irons projecting longitudinally from the 
front and rear plates, or other parts of the truck frame. These 
channelirons, of which there are a pair at each end of the vehicle, 
are of alength sufficient to enable the fender to slide longitudinally 
underneath the body of the vehicle when not required, and be 
drawn forward when necessary for use in front of the moving 
vehicle. The fenders being carried by saddles on the journal 
boxes and by the projecting channel irons cannot be affected by 
the pitching of the body of the vehicle, and may therefore be 
suspended close to the ground, their maximum efficiency being 
thus insured. (Accepted May 8, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8731. C. Schleyder, Zoitz, Austria. Steam Blower 
Nozzle. {7 Figs.) April 14, 1898.—This blower is made in two 
forms, and is arranged so that steam issues in a series of annular, 
or part annular jets, decreasing in diameter from the lower to 


Figt. 
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the upper portion of the ccmpound nczzle ; in one form the outer 
surface of the cone which constitutes the exterior of the blower 
is segmentally and annularly perforated, and the lips of the per- 


from the cone surface at a suitable angle ; in the second form the 
cone is built up of- rings of metal riveted together. As shown in 
Fig. 1, a live steam jet can be caused to issue from the apex of 
the cone. A three-way cock may be used for controlling the flow 
of exhaust and live steam to the apparatus. (Accepted May 3, 
1889 


13,069. Sir C. S. Forbes, Strathden, Aberdeen- 
shire. Steam Boilers. [5 Figs.) June 11, 1898.—This in- 
vention consists in improvements in steam generators of the class 
in which steam is instantly generated by the injection of small 
quantities of water. The operation of the apparatus according 
to the form of the invention shown in the drawing is as follows: 
A fire being lighted, the flames play upon the metal cylinders 
threaded upon the tubes until they are sufficientiy heated. A 
very small quantity of water is then forced into the recess or 
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water space on one side by a pump or other means, and the said 
water being forced beneath the washers and between the metallic 
rods and the inner wall of the tubes, is instantly converted into 
steam at a very high temperature which escapes from under the 
washers at the opposite end of the tubes into the recess or steam 
space, and is then conducted to a dome or in some cases direct to the 
steam engine. The object of the cylinders is to protect the tubes 
from the direct action of the flame or fire and also t> provide a 
reserve of heat. (Accepted May 3, 1899.) 


16,600. G. and F. L. Watson, Leeds. Boiler Fur- 
naces. [4 Figs.] July 30, 1898.—The object of this invention 
is to render air fed to boiler furnaces under pressure by means of 
a steam jet sufficiently hot to prevent the generation of smoke 
in the furnace and to assist combustion. The air under pressure 
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may be caused to flow through pipes passing through the boiler 
flues or a regenerative device may be adopted in which the air 
is heated by the furnace gases after they have left the boiler flues. 
Various designs of apparatus are shown as applied to a Lancashire 
boiler. (Accepted May 3, 1899.) 


MISCELLANEOUS. 


11,210. J. W. Peterson and J. Sutherland, Edin- 
burgh. Measu: Propeller Pitch. [3 Figs.] May 17, 
1898.—This invention relates to the measuring of pitches or angles 
of screw-propeller blades and arriving at the true result without 
calculation. The instrument consists of two arms or bars (the one 
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it may be 12 in. and the other 1S in. in length) placed accurately 
at 90 deg. the one to the other, the longer arm being free to work 
up and down ina slot in the shorter arm, and capable of being 
held fast by a set pin at any desired position. On the sliding bar 


that it lies parallel to the face of the propeller boss, the end of the 
arm being allowed to rest on the blade, then by releasing the set 
screw the longer or uated arm drops down until the end of it 
touches the blade, when, after tightening the set screw, the 
instrument may be removed and the reading from the end of the 
graduated arm to the under side of the shorter arm is the pitch of 
the blade at the point where the instrument was applied. (Ac. 
cepted May 3, 1899.) 


6207. A. Csorba, M’skolos, Hungary. Scaffol 
Pole Support. (22 Figs.) March 14, 1898.—This erection 
relates to adjustable trestles for scaffolding, and consists in the 
fastening together of three or more vertical rails of L or } iron 
by means of iron rings in such way that a vertical support can 
_— up the centre so as to be adjustable to any part of the 
ength. The upper parts of the vertical rails are held parallel to 
each other, whilst the under parts are bent outwards to serve as 
feet, and thus give more stability to the trestle. The vertical 
adjustable support in the centre of the legs previously mentioned 


| Fig.1. 





Fig3. 
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may be of I-iroa, which is provided at given intervals with slots 
for the insertion of pins or cotters for keeping it in position, and 
at the top end angle-irons can be fitted for receiving the scaffold 
beams. The trestle can be — so as to have two indepen- 
dently acting centre pieces or pillars by combining two rings 
each holding two legs. A lever can be fitted to the stands, the 
inner end of which is formed like a foot of which the heel 
passes into one of the slots of the pillar whilst the curved foot- 
fooe) prevents the pillar from slipping down. (Accepted May 3, 


25,197. C. Imray, London. (W. H. Carruthers, Chicago, 
ll., U.S.A.) Screw-Nut Lock. [6 Figs.) November 29, 
1898.—This invention relates to means for preventing nuts from 
becoming loosened on their bolts, the device being a helical 
» we J ring threaded on the bolt and tightly embracing it, so 
that by its frictional grip it prevents the nut from unscrewing. 
The nut-lock is made with its ends overlapping each other, as 
shown, and preferably with its extremities bent outwards as 
handles for screwing it on to or off the bolt. The ring is coiled of 
less diameter than the thread of the bolt, so that when it is 


Fig.2. 
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screwed upon the bolt it is sprung slightly open, and tightly gri 
the janes. This grip of the ring between the threads fs stated 10 
be sufficient to prevent the nut from screwing itself back. When, 
however, the nut is turned so as to bear hard against the ring, 
the end of the ring in contact with the nut is forced out of its 
thread and caused to ride up over the other part of the ring, 
thereby forcing the latter more firmly into its seat between the 
threads, and at the same time increasing the hoop tension by 
which the ring grips the bolt, more and more as the nut advances 
until it becomes quite locked. The wire of which the ring is com- 
posed may be pear-shaped in cross-section, having its sharp edge 
turned inward. (Accepted May 3, 1899.) 


11,927. L. L. Bethisy, Paris, France. Uninflam- 
mable Nitro-Cellulose. May 25, 1898.—This invention 
relates to a new compound or preduct having a base of cellulose 
(such as flax, hemp, cotton, &c.), and which may be used either 
in the solid, plastic, or liquid-state. It is stated that the said 
product has the quality of being uninflammable in the solid or 
plastic state, while in the liquid condition it is adapted to form 
a coating or varnish for celluloid or the like, for the purpose of 
diminishing its inflammability. Vegetable cellulose is first con- 
verted into pyroxilin. For this pu 64 Ib. of cellulose are 
steeped for about two hours in a mixture of sulphuric acid at 
66 deg. Beaumé, about 132 Ib. ; nitric acid at 1.32 (sp. gr.), about 
44 lb., and the said mixture is worked at a temperature of 85 deg. 
Fahr. in the usual way. The nitro-cellulose is then centrifugally 
dried until it contains only about half its weight of acid, after 
which it is steeped in fuming sulphuric acid. The second operation 
consists in pulping and bleaching the product, after which it is 
partially dessicated and ground, and is then converted into collo- 
dion, solidified and baked. The operations are described in 
detail, and the n particulars are given as to the materials 
which should be added to the substance at each stage of the 
process for the production of certain results. The substance owes 
its non-inflammability to the presence of chloride of zinc, which 
is added in the collodonising stage. When the substance is to be 
used as a coating it is applied while in the form of collodion. 
(Accepted May 17, 1899.) 











UNITED STATES PATENTS AND PATENT PRACTIOE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 


is marked the pitch in feet and inches and also their relative dia- | consulted, gratis, at the offices of ENGINSERING, 35 and 36, Bedford: 








forations are bent so as to cause the issuing jets to be deflected 
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WELLS’ INDUSTRIAL OIL LAMPS. 


Brilliant Steady Light from Ordinary Petroleum or Kerosene. : 
FOR OFFICES, WAREHOUSES, FACTORIES, WORKSHOPS, SALTS ee, STEBMSEIPS, &. 


No. 1 (100-Candle Power, 8 Hours’ Brass Container, holds " — ae wf 26)/- 
No. 2 (12 Hours’ Strong Stamped Steel Container) on + = ve <3 o =< Ge ig 
No. 3 (12 Hours’ Brass Container, 150 Candle Power) . 
No. 4 (Same as No. 1, but handsomely enamelled, white with blue linings. Nickel- -plated parts) . ie as ° os 
No. 5 (Same as No. 4, but with ornamental hand-painted Floral Design. Nickel-plated parts) . f ins a 
Nos. 1 and 2 supplied with polished Brass Chimneys at an extra cost of @/= each 


NO GLASS CHIMNEY TO BREAK. MICA WINDOWS ROUND BURNER. 


= OVER 10,000 SOLD. i 


PR. Lamp is constructed on the Regenerative Principle, with Central Draught. The usual Glass Chimney or Oylinder is done away with, = 
Metal Framework carries three Mica Windows or Panes, which are practically indestructible. Should new Panes be required, they are fixed i “ 
SIMPLE i" CONSTRUCTION. moment, as they simply spring into theframe. The Reflectorsare 18 in. diameter, of Enamelled Sheet Iron, for Nos. 1 and 2 ; 22 in. diameter for No. $. SAFE, STRONG & DURABLE 


No. 3f LANTERN, HURRIC ANE NO. 6 “INDUSTRIAL” LAMP. 


= UNBREAKABLE = CHIMNEY. € LANTERN. ae isa new and valuable Lamp, 
—3 


suitable for a variety of purposes; 
We have introduced this Lantern to arranged to either stand or hang. 
meet he ee car ce ‘s rae (t has a single wick, and gives a light 
werful, n amp at a . 
pore: price, for use in Work. ; i Steel Container. = 2 a, 
shops, Warehouses, Sheds, Stables, | (jg am me Rae 
Cellars, and on board ship, &c. ! Invaluable for Export. Fitted with a Mica Chimney, 
It is arranged to either stand or removable enamelled Sheet - iron 


hang. 
ae tii te olan a wie | Burns 20 Hours. Reflector, 12 in. diameter. 


metal, and fitted with Mica Panes back : : 
This Lamp is fitted with Mica Panes similar to 
and front, which are unaffected by the Be our other webknown “Industrials,” dispensing 
heat—a great improvement over Glass ae entirely with the use of Glass, the Shipping and Price 9/- each. 
Price 8/- each. Chimneys, which are constantly breaking. | Price 6/6 each. freight charges of which are serious items. | 


OIL. CISTERNS. . 9 PATENT 
In connection with our well-known “ Waste Oil” Filter, we ow ASTE OIL” 
i are supplying Tinned Steel Cisterns as illustrated, hand- 
> 1 ned in vermilion, with black bands, and fitted with 
comer’ SePaitings, and having a capacity gauge inside. OVER Z3BoOoo0oOoO SOLD. 
PRICES. 
in. in. Each. The three following Testimonials are out of a large quantity we have - 
83x 154. na recently received : 
10 x 16. oe ve rh ** We have pleasure in stating we are pleased with the Oil Filters, which are well finished and perform 


10 x 22 ne nie their work satisfactorily. Nearly all the Gas Engines and Dynamo Plants we have put down have your 
12 x 20 it = Filters, and use the same oil time after time.” 


12 x 25 Po oe 18/- “Weare very well pleased with your Waste Oil Fiiter. Our engineer says that he obtains more than 
15} x 18 a ca half a gallon (nearly three-quarters) of good oil from every gallon of dirty oil put into the filter, and as this 
es 153 x 26 a % dirty oil was always thrown away dope we had your Filter, you can judge of the saving.” 
Special Quotations for Larger Stees. P emery MONEY SAVERS TO ANY USERS OF MACHINERY. 
" ‘These Cisterns can be lettered as required at an extra cost of 2d. Pay first cost in a short time, as Dirtied Oil, which has hitherto been thrown 
per letter. i away, can be filtered and used again and again. 


REAMABLE * FILE HANDLE. Thousands sold. Tang is held Writs For List OF TESTIMONIALS AND SAMPLES OF WORK DONE BY THE Fivrar. 


by Wooden Plug driven into an No. 1. For users havin 

: g only a small quantity of oil to oe erpheneh ia: by = 35 

pt ~ oaggy cee l Handle. Split No. 2. Two top chambers hold about 3 gallons oil, 22 in. by 0 , 50, i. 
seamen Proce Fe woe 3 —_ No. 3. Two top chambers hold about 6 gallons oil, 27 in. by 12 in 70/- 
Plug removable when worn out. am 4. a 36 in. bt shy genet Cag tap seaesen he wn _ lens 


1 
_ Price, No. . 1 (small 4 4} in. long), 30/- per gross ; No. 2 (5} in. long), 36/-. No. 5. Powerful Filter, two top ‘chambers hold about 24 “gallons oil, 43 in. by 23 in. 189 na 


waLis “UNBREAKABILE” LAMPS AND OIL FHEDEBRERS. 
ER 2,000,000 SOLD. OIL. GAS LAMPS. 
HORIZONTAL OIL FEEDERS. KETTLE TORCH LAMP. SINGLE TORCH LAMPS. No. 29 Miners’ Lamp. Smokeless Flame from Kerosene without wick. 
A Handy, Reliable Nos. 12A, 13A, 14A. 
a Laeceeidiiier No. + Burns three hours, 
Colza and other ys No. 12a, | With Tripod 

heavy Oilsforuse ff No. 18. Burne five hours, 
Spouts are made of solid Brass, and 


° 14/- 

’ = in Mines, &e No. 184. With Tripod, 

screwed _——— be caelly replaced . me Nos. 5, 5A, and 5B. : e Ne we B — ? 
R amaged. : is Sa RICE 3/- EACH. a irre 0. urns seven le 

a pint, with valve 27/- doz. i; taB For Sperm, Rape, Colza, or other —— ; ae ue ‘sah nal! » = 
Gare rm 


Nol fon is 30/- % heavy smokeless Oil. Fitted with an oil Save-all, 


84. 1 pt. New Improved Pattern, No. 6 }pint .. 24/- per doz. | Hook, Prickerand Chain, aaa y a 


handle at top, 45/- doz. No. 3B. 1 For all rough work, No, 18, : Fac aoe 

pina, Ay. per doz. Also made a af pints, price 4/6 each. No. 543 » «.. 30/- and proves aplate = <2@/= each. 

fle ve; also made with patent | No. 28. Double capacity of above,|No. 581 ,, .. S36/- 1 for stamping owners Burns 12 hours. Will stand 
r. A few shades only given here. 9/- each, with 2 wicks. name or number on. Holds half-a-pint. 


=~ THE & 
= SWELLS LIGHT” St 


(WALLWORK & WELLS’ PATENTS). 
POWERFUL PORTABLE LIGHT FROM OIL. WALLWORK AND WELLS’ PATENTS. 
Up to SOOO Candle Power. PAINTING BY MACHINE. 


FOR ENGINEERS, CONTRACTORS, GREAT SAVING IN TIME, PAINT, and LABOUR. 


SHIPYARDS, RAILWAYS, COLLIERIES, Painting Speed up to 8 sq, yds. per minute 
QUARRIES, MINES, with each Nozzle. 
HARBOURS, DOCKS, &c.| Lime Wash Speed 12 sq. yds. per minute. 


Over 13,000 Sold. SUPPLIED TO € GOVERNMENTS, The |, 


; Supplied to 400 British and Foreign Railways. | L. & N.W., G.W., L.& Y., G.C., G.N., N.E., 
= Adopted by 26 Governments, and all leading Firms. | LIVERPOOL OVERHEAD & OTHER RAIL = P 
ae wc fire ™ Oe ee in ati Sayan cee WAYS, ENGINEERS. BOILER MAKERS, : ' Je at 6355 
» $ 16000r 2500 Candies, “Useful and Portable pattern. 2. BRIDGE BUILDERS. SHIPYARDS, No.2"... 280 0 | Compressor} 8 710 


» 3, 2500 or 3500 Candi Manch i a] os oe Fe 
» 4. 3500 oF 5000 Oana peg . J One comple _- =» 2 GASWORKS, and LEADING FIRMS. No.3 4 £350 Double ditto £27 


A.C. WHLLES & co., 402, Midland Road, St. Pancras, a QOQQUNT SOIT. Works: Cheetham, Manchester, 

















No Glass. Mica Panes. 
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Stone Breakers & Ore Crushers. THE BOYLE SYSTEM 


ame OF 
THE “BLAEKH-MARSDIN” IS THE BHST. 


VENTILATION FOR SHIPS 
— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 


ROBERT BOYLE & SON, Ltd., 
H. R. MARSDEN, Soho Foundry, LEEDS. 


VENTILATING ENGINEERS, a 
64, Holborn Viaduct, London. 41410, Bothwell Street, Glasgow, 
Catalogues and full particulars on application. 3218 — 
OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS. 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SHELEOT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 3181 


Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. 














Boyle’s Patent “ Air my! ‘ed 
0, 


Ventilator (Up-cast). No. 

















ICE-MAKING & COLD STORAGE 
a ieee, MACHINERY, 























EMERY WHEE LS. unusuascy 
, etedemaararhanemane SIMPLE 

PRICE LISTS FREE ON APPLICATION. AND STRONG. 
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THE WATERWAYS OF RUSSIA. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 639.) 


BerorE proceeding with the description of the 
remaining three groups of waterways, it may be 
well to mention the principal sources whence the 
information has been derived ; they are all more or 
less official. 

1. “*A Short Account of the Waterways of 
Russia,” by Mr. S. M. Jitkov, Engineer of Ways 
of Communication ; published by the Institute of 
Engineers of Ways of Communication, in 1892. 

2, ‘* Historical Sketch of the Development of 


Russia, which eccupies parts of the Governments 
of Novgorod, Tver, Smolensk, Vitebsk, and Pskov. 
After the Volga, which has already been described 
in previous articles, the next in importance is the 
Dnieper. From the earliest times this river has 
been utilised for communication between the Gulf of 
Finland and the Black Sea, and the earliest record 
of such a through communication occurs in the 
first page of the ‘* Old Russian History,” by Nestor, 
where it is mentioned as the Greek or Great water- 
way. Goods went by water up the river Neva 
across the Ladoga Lake, up the river Volkhov to 
Novgorod, across the Ilmen Lake and up the 
river Lovat as far as it was navigable ; then they 





were carted overland to the river Dnieper, and 
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and forming connections between different routes ; 
and all the principal canal routes were practically 
initiated or originated by him. 

All the waterways, the descriptions of which will 
now follow, can be traced on the general maps of 
Russia, published in EncrneErine, pages 38 and 
172 ante. 

There are three routes between the Baltic and 
the Black Sea : the Beresina route, by the Western 
Dvina, and the Dnieper ; the Oginski route, by the 
Nieman and the Dnieper; and the Dnieper Boug 
route, by the Vistula and the Dnieper. 


The Beresina Route. 
Miles. 
Goes up the Dnieper for ks ... 805 
a eresina for... nee .. 300 
as small river Sergoutch, by 
several short canals, rivers and lakes, 
including the lake of Lepel, on which is 
the town of Lepel, to the river Oullafor 45 
Down the Oulla to the Western Dvina for . 60 
i Western Dvina to the Riga ,, 340 


Total length from the Baltic to the 
Black Sea ... ase nas ... 1550 

Whilst the length from the Dnieper to the 
Western Dvina is 405 miles. 

Of the three routes between the Black Sea and 
the Baltic, this is the only one which is entirely 
in Russian territory; the Russian Government, 
therefore, give it the preference over the other 
two. 

At the end of last century three routes were 
proposed to effect this connection, of which this 
one was finally selected and work was commenced 
on the canalised section—45 miles long—in 1797. 

The main object of the route was to float down 
timber to the Dvina and the Dnieper, and the work 
was completed in 1805, when nearly 50,000 trees 
were floated down. There was not sufficient water 
for barges along the canalised part. The funds 
allowed by the Government were so utterly 
inadequate that the route could not be maintained 
even in its very rudimentary condition ; traftic was 
repeatedly arrested and it was even contemplated 
to stop it altogether. At last, in 1878, Govern- 
ment decided to improve the route and work was 
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the Navigable Waterways of the Russian Empire,” 

& paper by Mr. E. F. Hoerschelman, Engineer 

of Ways of Communication, read at the sixth 

International Congress on Inland , Navigation at 

the Hague, in 1894. 

3. “The Rapids of the Dnieper,” a paper by 
Mr. V. E. de Timonov, Engineer of Ways of Com- 
munication ; Professor at the Institute of Engi- 
heers of Ways of Communication, at St. Petersburg ; 
Member of the Commission for the Construction of 
Commercial Ports in Russia, read at the same 
Congress, in 1894. 

4. ‘Numerous Reports and Discussions in the 
Transactions of the Engineers of the Institute of 

gineers of Ways of Communication,” published 
by the Ministry of Ways of Communication, in the 
years 1893 to 1896 inclusive. 

R ond Group.—Other waterways of European 
ussia, except the Caucasus (see general map- of 
ia, ENGINEERING, January 13and February 10, 

» pages 38 and 172 ante). 
€ three principal rivers of European Russia 
= Volga, the Dnieper and the Western Dvina, 

a all these have their origin in the numerous 

l lakes scattered all over the plateau of central 





finally floated down that river to the Black Sea. 
This route placed Novgorod—the oldest commer- 
cial town in Russia—in communication with the 
Black Sea as well as with the Baltic, and contri- 
buted greatly to the development of trade. Issuing 
from the Dnieper vessels coasted along the western 
shore of the Black Sea to Byzantium, where the 
adventurous navigator often suffered from the 
imposition of exorbitant taxes. 

Another route from the Baltic to the Black Sea 
appears to have existed in very early times— by the 
Western Dvina and the Dnieper—but no particulars 
of this have been procured. 

Although attempts had been made in one or 
two instances to improve internal water communi- 
cation before Peter the Great’s time, nothing had 
been effected, and all waterways had remained in 
their natural condition. But the removal of the 
capital to St. Petersburg rendered it impera- 
tively necessary to improve the means of com- 
munication with the interior, and Peter the 
Great undertook this task with his usual energy. 
He laid the foundation for a system of improved 
water communications by the construction’ of 
canals, the regulating and improving of rivers, 





commenced in 1880 and continued until, in 1894, 
the improvements were completed. The number 
of rafts floated down reached 16,000 a year. 

Leaving the Dnieper to be described later on, the 
following is the condition of the improved route : 

The Beresina is a very winding and shallow river, 
and is not adapted for much traffic ; but it is deep 
enough for present requirements without any arti- 
ficial aid. It is navigable by small barges and 
steamers for 233 miles from its mouth, up to the 
town of Borisov; beyond that it is only suitable 
for floating timber. 

The canalised portion of the route is 80 miles 
long, beginning with the river Sergoutch and end- 
ing with the upper half of the river Oulla. The 
accompanying plan and longitudinal section illus- 
trates this portion of the route to within about 20 
miles of the mouth of the Oulla. There are twelve 
single locks, one stanch, and five weirs. The locks 
are all of timber, 140 ft. long and 30 ft. wide, with 
a mean rise of about 7 ft. As far as, and across, 
the lakes Manets and Plaviou, which are at the 
summit level, the ground is very boggy, and it is 
very troublesome to keep the channel clear, even 
for the small depth required for rafts. To avoid 
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the worst part of the Sergoutch Rivera lateral canal 
has been constructed with three locks init. The 
connecting canal is about five miles long and 36 ft. 
wide on bottom. It has a fall of 24.5 ft. through 
four locks. The ground is here much more solid, 
and the rapid and torturous river Essa has many 
stones and rocky sills in its bed. It is 84 ft. to 
105 ft. wide, and about 43 ft. deep. A short canal 
has been constructed to avoid its mouth into Lake 
Lepel, which is very boggy. Rafts float down 
singly as far as Lepel; from here they proceed 
down the river Oulla in caravans or groups through 
the stanch No. 11, Lake Lepel supplying sufficient 
water for this purpose. The river Oulla is torturous 
and 70 ft. to 84 ft. wide, with a depth of 3} ft. ; 
but there are pools where the depth attains 35 ft. 
About 33 miles below Lepel there is a sharp bend 
with a very stony bottom and a great fall, to avoid 
which a short canal with a lock at each end has 
been cut. This terminates the canalised portion of 
the route. 

In its present condition this route is only suit- 
able for timber traflic and for such goods as can be 
conveyed on rafts. But it is contemplated to effect 
further improvements so as to make it navigable 
for barges, to develop local traffic, and bring the 
grain produced in the basin of the Dnieper to the 
Baltic, for shipment abroad. It is not contem- 
plated to adapt it for through traffic between the 
Baltic and the Black Sea. Want of water to feed 
the canals will prove a serious difficulty in the 
development of this route for traffic in anything 
but moderate-sized craft. 

The Western Dvina forms the last section of this 
route. It takes its rise in the Government of Tver, 
on the same plateau as the Volga and the Dnieper, 
at a height of 800 ft. above the sea. The length is 
600 miles from source to mouth. At Vitebok—-394 
miles above the mouth—it is 800 ft. wide in spring 
and 380 ft. at summer low-water level. At 
Dunaborg—214 miles above the mouth—-it is 980 ft. 
wide. Near its mouth it forms several branches. 
At Riga—10 miles from its mouth —the width is 
1900 ft., increasing to 4200 ft. and 4900 ft. at 
Dunamunde. 

The depth at summer low-water level in the 
upper part of the navigable portion reaches as 
much as 14 ft. to 21 ft. in many places, 
whereas on the rapids it is only a_ few 
inches ; and in the lower part it reaches 30 ft., 
whilst on the rapids it is only 14 ft. In spring the 
water rises as much as 14 ft. above normal low- 
water level, except in the rapids, where it rises 
only 11 ft. The greatest portion of the traflic takes 
place during the spring flood, when, of course, the 
rapids do not hinder the passage of barges and 
other craft fully laden. 

Unfortunately the rapids extend along the 
greater part of the river—the last being at 
Roumpel, 8} miles above Riga—and constitute the 
most serious hindrance to navigation after the 
spring flood. 

The current varies very much in strength. The 
average velocity, except on the rapids, where it 
is, of course, much greater—is 1.5 ft. per second. 
Between Dunaborg and Yakobstadt—a distance of 
55 miles—the average velocity is 0.55 ft. per 
second. Between Yakobstadt and Friedrichstadt— 
47 miles—it is 2.28 ft. per second. Between 
Friedrichstadt and Riga—102 miles—it is 1.56 ft. 
per second; and at the mouth it is 0.5 ft. per 
second The improvement or the removal of the 
rapids is simply a question of expense, but there 
ean be no doubt that it would serve to develop the 
traflic very greatly. 

At present the traflic—of which there is very 
little after the subsidence of the spring floods—is 
mainly, or, almost solely, down stream, goods being 
carried in shallow-draught barges or barks ; but 
the principal traffic consists of timber rafts, which 
are floated down every spring in very large quanti- 
ties. From 12,000 to 17,000 rafts reach Riga 
annually, half of this quantity coming within the 
first six weeks after opening of the navigation in 
the spring. At first as many as 500 rafts reached 
Riga in one day—on one occasion the arrival of 850 
rafts was recorded in one day. The river used to 
get completely blocked with these rafts above the 
town, and much loss was sustained through injury 
to the timber and the river banks by the rapid 
current and high winds, and all the traffic on the 
river was completely stopped. This state of things 
has been greatly improved of late years by provid- 
ing more room for the timber in lateral branches of 
the river, and by improved regulations for the traffic. 





The steam navigation in the river itself is insig- 
nificant. According to the Official Register of 
1893, there were only 63 steamers plying on the 
Dvina in 1892. Of these 37 were screw steamers 
running on the lower part of the river, and prin- 
cipally from Riga to other parts in the Baltic. 
Nearly all the other steamers (paddle) run on the 
river only ; some of them, drawing 6 ft. of water 
when fully laden, went up as far as Dvinsk (the 
Russian name for Dunaborg), as long as there was 
sufticient depth of water. The few steamers run- 
ning above Dunaborg were restricted to a draught 
of water not exceeding 2 ft. The highest point to 
which they run is the town of Velij, 450 miles 
above the mouth of the river. 

Much has been done of late years to improve the 
port of Riga, and the depth of water has been in- 
creased, so that now it is suitable for vessels draw- 
ing 20 ft. to 22 ft. of water. Besides timber, 
considerable quantities of various kinds of grain, 
hemp, and flax are exported from Riga. All these 
goods used to come down the Dvina. But as the 
river was so greatly neglected when railways were 
opened, some of the goods were carried to Riga by 
rail instead of by water, whilst others were carried 
abroad direct by rail without coming to Riga at all. 


The Oginski Route. 


Miles. 

Goes up the Dnieper for 645 

Then ,, Pripet ,, 310 

on » Pina x — 15 

= »  Yasolda ,, spe a st 23 

Then along the Oginski connecting canal 30 

hen goes down the Shtchara ‘ a 
Then goes down the Nieman and Memel to 
the Courische Haft ... 53 he _ 
Total distance from the Black Sea 

to the Baltic ... ; " .. 1553 


and the distance from the Dnieper to the Nieman 
is 518 miles. Thus the length of this route is 
practically the same as that of the Beresina route. 
From the Russian point of view this route is not as 
good as the Beresina one, because for the last 75 
miles it passes beyond the Russian frontier through 
Prussia. On the other hand, a commission ap- 
pointed a few years ago to consider the best route 
for through communication between the Baltic and 
Black Sea, came to the conclusion that this was the 
best route if properly reconstructed. 

Unfortunateiy the route was very much neglected 
for many years, and some parts are still in their 
primitive condition, without any attempt at im- 
provement. 

The route owes its origin to Michael Oginski 
Voyévoda, of Vilna, who commenced the canal in 
1768 at his own expense ; but he did not finish it, 
and everything fell into ruin. The Government 
then took up the work in 1799 and finished it 
for traffic in 1804. 

The river Pripet is about 489 miles long and 
runs for the whole of its length through a low-lying 
boggy country in a very winding course, receiving 
numerous tributaries and forming many branches. 
The navigation is much impeded by shallows 
and sandbanks. The most troublesome shallows 
occurred in the last 18 miles above the mouth; 
these were cured between 1878 and 1890 by con- 
structing a dam to confine the stream within one 
channel, and by stopping other branches, at a cost 
of 500,000 R. Snags used to be a continual 
danger to vessels. The removal of these was only 
undertaken systematically in 1878, and by 1893 
about 30,000 had been removed—practically clear- 
ing them out of the navigable part of the river. 

Rafts of timber are floated down in spring from 
near the source of the river, but it is navigable for 
steamers and barges only for 310 miles from its 
mouth—to the mouth of the river Pina. The 
route then goes 15 miles up the river Pina—to 
within 10 miles of the town of Pinsk—where the 
river Yasolda falls into it. 

Navigation extends up to the town of Pinsk, on 
the Pina, for steamers with a draught of water not 
exceeding 3 ft. 6in., except during summer low- 
water, when 2 ft. 4 in. is often the limit. 

The river Yasolda has a great quantity of water 
in spring, but in summer becomes shallow and is 
very tortuous and difficult to navigate. Only 23 
miles of its course are utilised for this route. In 
that distance the rise is 47 ft. and it is rendered 
navigable for craft drawing 2 ft. 4 in. of water by 
two Poirée needle weirs in the upper four miles of 
the route. This is the commencement of the 
canalised portion of the route which extends for 
about 90 miles, to the town of Slonim, on the 





river Shtchara, and is illustrated by the plan and 
longitudinal section, Fig. 47, on page 727. 

The traffic in this part of the route is mainly up 
stream—carrying grain from the basin of the 
Dnieper for delivery abroad. 

The route next proceeds by the Oginski canal 
which is 30 miles a passes through the lakes 
Voulko and Vigonov and has a depth of only 3 ft, 
Lake Vigonov is at the summit level and forms the 
storage reservoir for the route. Its area is 
10 square miles, but it is shallow and does not 
hold sufficient water for the requirements of the 
traffic both ways—small as this is. Strong winds 
are very prevalent and often scatter the caravans 
of barges and render the crossing of the lake very 
difficult and risky. The rise to the lake by the 
canal is 52 ft. through nine timber locks, 140 ft. 
long and 17 ft. 6 in. broad.. A descent through 
one lock brings the canal to the river Shtchara. 
This river is then descended to its mouth in the 
Niemen, 390 miles from the sea. The whole length 
is 140 miles from the Oginski Canal, with a total 
fall from the summit level of 193 ft. The first 
56 miles, to the town of Slonim, are regulated by 
ten Poirée needle weirs, to maintain a navigable 
depth of water. The fall in this part of the river 
is 71} ft. from the summit level. The depth of 
water in this river does not usually exceed 2 ft. on 
the shallows, and there are numerous sharp bends 
all along its course, so that its navigation is very 
difficult ; and very little has been done to improve 
it. 

The river Nieman is altogether about 570 miles 
long. From a place called Sverjen—about 12 miles 
from its source—to the Prussian frontier, a dis- 
tance of 483 miles, the river is under the manage- 
ment of the Ministry of Ways of Communication. 
From the frontier to the Courische Haff—a distance 
of 75 miles—the river flows through Prussia, and 
is called the Memel. 

Above the mouth of the Shtchara the river bed 
is sandy and contains numerous snags, while the 
course is exceedingly tortuous, rendering naviga- 
tion very difficult, and the banks are low. Then 
the banks become higher, snags are less frequent, 
and gravel, large stones and boulders, and stony 
or rocky cills make their appearance in the bed to 
impede navigation; there are, also, numerous 
sandbanks and shallows. From Grodno for some 
30 miles dowawards the average breadth of the 
river is about 350 ft. As it gets nearer Kovno, it 
becomes wider, the banks become higher and the 
bed is more stony, with many boulders. There are 
no sandy shallows here, but there are many, and 
at: times dangerous, rapids, the velocity of flow on 
which is over 7 ft. per second. The passage of the 
rapids is very difficult at low water. To make mat- 
ters worse, the course of the stream is very tortuous, 
so that accidents to the craft and rafts navigating 
the river are very common. From Kovno to the 
frontier the river becomes sandy and shallow and 
partakes of the character of the other shallow 
sandy rivers in Russia ; its average breadth here is 
about 700 ft.. This is the busiest part of the river. 
It is navigated by numerous barges called Berlini, 
and a regular steamboat service is maintained 
between Kovno and Yourburg, on the frontier, by 
a small number of steamers. The steam naviga- 
tion on the Niemen is very insignificant ; the 
official register of 1893 gives only ten steamers for 
this river, three of which ran from Kovno to 
Konigsberg. Of the barges (Berlini) two-thirds 
are German and one-third Russian; the former 
being more carefully built than and generally 
superior to the latter. They are mostly 140 ft. 
long and 21 ft. broad, and carry a cargo of 220 tons 
on 4 ft. 8 in, draught—when there is sufficient 
water. They are towed from the towing path or 
propelled by sails. There is very little steam 
towing. ; 

The average fall in different parts of the river 
varies from 8 ft. to 1.9 ft. per mile, as far as the 
frontier—except on the rapids, where it 1s much 
more. The summer water level does not vary 
much, and floods are rare on the Niemen. The 
river freezes differently from most other Russian 
rivers. It freezes partially and then opens agai, 
and often thin newly formed ice floats down 
together with thicker ice for a whole month before 
it sets fast. When the water happens to be low 
this causes many jams, resulting in much injury to 
the banks, dams, training walls, and other regu- 
lating works. ‘The river closes finally towards the 
end of December, leaving many open places. The 
ice clears away again about the end of larch. 
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The principal tributaries of the Nieman are : (1) 
Shtchara, already described, 190 miles long. (2) 
Vilia, falling into the Niemen at Kovna, 435 miles 
long; it has a very stony bottom, and is only suit- 
able for floating down rafts, of which as many as 
5000 pass down annually. (3) Nevyaja—110 miles 
long—with plenty of water and a~tolerably straight 
course, but, unfortunately, obstructed by numerous 
mill dams, so that it is only navigable for barges 
and steamers for a few miles from its mouth. (4) 
Doubissa, which falls into the Nieman on the right 
side a few miles below Kovna.. This river is of no 
practical importance, but in 1825 when the grain 
traffic down the Nieman had assumed important 
proportions a canal was commenced to connect it 
with the river Windau, which falls into the Baltic 
at Windau, solely in order to give the trafiic down 
the Nieman and the Vistula an outlet from a 
Russian port, and thus liberate it from the op- 
pressive regulations of the German ports and from 
the payment of heavy transit dues, which reached 
Rs.250,000 a year. : 

When already Rs.4,000,000 had been expended 
—by the year 1835—it was estimated that it would 
cost Rs.5,000,000 more to complete the route... It 
was considered that, the anticipated. advantages did 
not warrant such a heavy outlay and all. work was 
stopped. The canal was called the.Windau Canal. 
The project has been reverted to twice since then, 
the last time in 1885, but nothing more has been 
done. If the money thus thrown away had been 
expended on improving the navigation of the 
Nieman and the Oginski route generally, this route 
would be in a very different condition from what it 
is in now. 

A great mistake was made in the first instance 
in constructing this route for timber traffic only 
and not making it deep enough to accommodate 
barges of fair size. In the first year 17 shallow 
vessels and 693 thousand logs in rafts, loaded with 
various goods, passed” by this “route.~~ In~1860, 
before the railways were built in this district, the 
trafic had reached 200 vessels and 500 rafts per 
annum. When the number of rafts had reached 
4000 to 5000 that of vessels was only 50 per 
annum. The goods traffic would not have fallen off 
so much if the original mistake had been gradually 
corrected by proper and. continuous attention to 
the improvement of the whole of the route ; but, 
instead of that, it was utterly neglected for many 
years, many portions were left in their primitive 
condition, and goods had to be conveyed in shallow 
flat-bottom barges, carrying 24 to 32 tons each, or 
on rafts. 

Before the railways took away the grain traffic, 
Pinsk, on the river Pina (mentioned before), was a 
very important business centre for the grain trade. 
Grain was brought to Pinsk from all parts of the 
basin of the Dnieper on the barges navigating that 
river. From there it was despatched by the 
Oginski route down the Nieman or by the Dnieper- 
Boug route down the Vistula. A great deal of 
grain was also brought down from the upper 
teaches of the Nieman. Now the railways take all 
the grain, and there is little left for water carriage 
besides timber. But of late years the Russian 
Government has realised the importance of main- 
taining and developing the waterways, and much 
has been done to improve the navigation of the 
Nieman and the Oginski route, though it is still in 
avery bad state of inefficiency. The Memel has 

been put into good working order by Prussia at an 
expenditure of 1,500,000 marks, and a navigable 
depth of 5 ft. 9 in. is maintained on it. From 
Kovna to the frontier the river Nieman is of nearly 
the same length as the river Memel, and of the 
same character, and yet the available depth of 
water is only 3 ft. 

_In 1893, according to Mr. Popov’s report on the 
river Nieman, the number of rafts of timber— 
350 ft. long and 70 ft. wide, some of them with 
various goods loaded on them—which floated down 
the Nieman, was 20,000, whilst about 2000 craft 
of various kinds, carrying 100,000 tons of cargo 
aan nelly corn—navigated the river in that 

ear. 


The principal traffic for the Oginski route is, and 
must be, the conveyance of the produce of the basin 
of the Dnieper and timber, to and down the 
Nieman. There does not appear to be any indi- 
cation of the want being felt of through communi- 
cation between the Black Sea and the Baltic along 
= Toute, any more than there is alorig the Beresina 
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THE ATBARA RIVER BRIDGE. 


Ir we except the monuments of engineering skill, 
such as the Conway and Menai bridges, of the 
earlier period, and the Forth Bridge, of later times, 
no piece of bridge construction has .attracted .so 
much-public interest’ and special attention, as the 
very. modest structure now in course of completion 
across the Atbara River, to make a connecting link 
of the railway, the construction of which was no 
small part of Lord Kitchener’s great achieve- 
ments during his last two campaigns. . And what 
is of higher interest to our own engineers and bridge 
constructors, it was to the United States that the 
Soudan Government was forced to resort, because 
no one in this country. was able to compete, either 
as regards price or time of. delivery, with the 
American firm that secured the contract. 

The dissatisfaction felt in this country at seeing 
an important order, the first of its kind ‘called for 
by. our new conquest, going to aforeign com- 
petitor,; has been outspoken and natural, for 
by. some curious process of reasoning: the con- 
clusion is still generally held, that in all: matters 
connected with construction :we lead the* world, 
and that even if from some obscure (and. there- 
fore suspicious cause) a lower price and quicker 
delivery are promised by a foreign firm, than are 
offered by English makers, that patriotism should 
exclude foreign engineers and contractors from 
executing works on territory controlled by Britain. 
It probably is too much to hope that the object 
lesson taught by the Atbara River Bridge may be 
learnt and fully set to heart in this country. But 
it will certainly do something to teach us that 
methods at least equal to those followed in America 
must be adopted here, unless we are content to see 
American workshops filled with British orders, and 
the name-plates of the Pencoyd and other similar 
works replace those of the time-honoured British 
makers, who till now have goné on in their quiet way 
secure in a false sense of imaginary superiority.’ 

It was near the site of the bridge that was fought 
one of the series of brilliant actions that culminated 
in the conquest of the Soudan, adding: another 
victory to the long British record. And since this 
surprise of the Atbara—a surprise as great as that 
of the Khalifa’s hosts when British ‘and: Egyptian 
troops scattered them—another object lesson has 
been taught. On one of the Government railways 
now being built in Burmah, a large steel viaduct is 
required—the. longest, it is said, hitherto built. 
The Government invited tenders from four British 
and. two American firms. Three of the former 
declined to tender, and one firm that had not been 
asked, requested, and received, permission to do so. 
Thus two British and two American fims tendered ; 
the lowest offer of the former was 115,0001. and 
three years for completion ; the best of the latter was 
65,000/., and one year for completion. No amount 
of patriotism could condone a loss of 50,0001. and 
two-years’ delay, so the order has gone to Philadel- 
phia, to the shops that built the Atbara Bridge. 

The causes alleged for these defeats of British 
industry are: 1. Extreme pressure in our own 
construction works ; 2. Inferior workmanship and 
material in the United States ; 3. Willingness on 
the part of American firms to do work at a loss in 
order to secure business; 4. Undue favouritism to 
American makers by the British and Indian 
Government agents; 5. The willingness of the 
latter to accept bridge spans made for another con- 
tract, and which happened to be in stock. 

The answers to which excuses are: 1. That the 
American works are driven fully as much as those 
at home during these busy times; but American 
makers can always find means to take and complete 
another contract. Thus, at the present time, 
besides their current work, the Pencoyd Company 
has in hand the 5000 tons of steel viaduct for the 
Burmah Railway, twelve large steel bridges on 
Russian account for the Siberian Railway, and 
20,000 tons of steelwork for the framing of Wanne- 
maker’s new store in Philadelphia. 2. That neither 
construction nor material are inferior in the 
Atbara Bridge; it was made under close official 
inspection, while the steel analyses we shall give 
later, tell their own story. 3. There was a fair 
business profit on the Atbara Bridge contract, and 
in this connection we may mention that Mr. 
Roberts, the President of Pencoyd, told us a year 
ago, that he had tendered for a large German 
bridge, and though he had allowed a wide margin 
for contingencies, duties, profits, &c., his offer 
was lower by 10001. than the best German tender. 


4. and 5. These allegations of favouritism which 
have been seriously made, are too foolish for con- 
sideration, though it may be mentioned that the 
working drawings, for the Atbara Bridge were all 
made after the contract was signed. 

~ It is curious-that so much ingenuity should be 
exercised in inventing obviously false and shallow 
excuses when the reasons are obvious, and un- 
fortunately very serious. In the first place, bridge 
design and construction in the United States has 
long been reduced to a system of manufacturing a 
few special and standard types (except, of course, 
in special cases) ; under these conditions, plant of 
the most complete and efficient kind can’ be laid 
down with confidence, for it ¢ah be employed in the 
rapid manufacture of the various standard types 
of bridges. Moreover, no machine or plant’ is 
allowed ‘to. become obsolete, and in such works’ as 
those of Pencoyd (and there are a dozen of the 
same class in the United States) a machine or a 
plant becomes obsolete, as soon’as it can’ be ‘re- 
placed: by other machinery that “can give better 
paying results. ° In this way American shops of the 
best class are kept always ii the highest state of 
efficiency, and * the ‘vast outlay incurred in ‘the 
frequent renewal of plant is more than repaid by 
increased output. it 

In this country, on the other hand, it has been 
the custom, since iron bridges were first constructed, 
and Great George-street was a power paramount, 
for each engineer to design his own bridges, with 
the main object of making them somewhat different 
to every other engineer’s design. Thus no bridge, 
or structural iron-making plant of high efficiency, 
could be laid down with profit by the British manu- 
facturer ; hence slow and costly production. It is 
the old story over again, on a large scale, of the 
American and British lock-making, and a dozen 
other, industries, 

In the second place, the methods of American 
workshops have been developed to suit the prin- 
ciple of high-pressure production, and here the 
British manufacturér is handicapped, but to what 
extent it is difficult to ascertain, by the’ labour 
question. - These causes are of themselves quite 
sufficient to explain the, at present, hopeless cha- 
racter of the competition which has long existed 
between British and American bridge constructors, 
and which has been fanned into a burning question 
bythe Atbara Bridge. 

We now: intend to lay -before our readers the 
complete story of this work; the exact nature of the 
bridge, and the quality of ‘the materials employed 
in its construction ; in’ every detail the narration 
may be relied on as accurate. The facts will at 
least explain why this contract fell into American 
hands, and'why many others of far greater import- 
ance, will follow.. But whether it will put English 
engineers and constructors in the right way to meet 
and overcome. what threatens to be an overwhelm- 
ing competition, is another matter. 

Every one knows that the main ‘ difference be- 
tween the extempore, amateur scrambles of Wol- 
seley’s campaigns, and the machine-like precision of 
Kitchener’s” against the Khalifa, lay in the construc- 
tion of the Soudan Military Railway.. We make the 
following quotations from Stevens’s famous book 
‘* With Kitchener to Khartoum,” to give a clear 
idea of the railway in a few words : 

‘* Halfa is nearly 400 miles from the Atbara : yet 
it was the decisive point of the campaign. For in 
Halfa was being forged the deadliest weapon that 
Britain has ever used against Mahdism—-the Soudan 
Military Railway. Everybody knew that a railway 
from Halfa across the desert to Abu Hamed was an 
impossibility—until the Sirdar turned it into a fact. 
It was characteristic of the Sirdar’s daring—daring 
based on complete knowledge and just confidence in 
himself and in his instruments, but to the unin- 
formed it seemed: mad recklessness—that he actu- 
ally launched his rails and sleepers into the water- 
less desert, while the other end of the line was still 
held by the enemy. . . . As for engines and rolling 
stock, the Soudan Military Railway must make the 
best of what it can get.* Half a dozen new engines 
of English breed there were when I got to Halfa— 
fine, glossy, upstanding, clean-limbed, powerful 
creatures, and it was a joy to watch the marvelling 
black sentry looking up to one of them in adoration 
and then warily round lest anybody should seek to 
steal it. There were cthers ordered, but—miracle 
of national lunacy—the engineering strike inter- 








* An order for 200 trucks has just been given toa 





Pittsburg firm to form part of the rolling stock. 
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SCHNEIDER-CANET BREECH MECHANISM FOR LARGE-CALIBRE GUNS. 


vened, and the orders had to go to Baldwin’s, of Phi- 
ladelphia. . . . The Director of Railways, Bimbashi 
Girouard, is a Canadian, presumably of French 
derivation. In early life he built a section of the 
Canadian Pacific Railway. He came out to Egypt 
for the Dongola campaign, one of three subalterns 
specially chosen from the railway department of 
the Royal Engineer:. The Soudan killed the 
other two out of hand, but Bimbashi Girouard 
goes on building and running railways. The 
Dongola line runs as far as Kerma, above the 
Third Cataract. The desert line must wait at the 
Atbara River for a bridge before it can be extended 
to Khartoum. But already here is something over 
500 miles of rail laid in a savage desert—a record to 
make the reputation of any engineer in the world, 
standing to the credit of a subaltern of sappers.” 
The Atbara. River, 550 miles south of Halfa, 
barred the way of the railroad till the bridge could 
be erected. At the crossing the width is about a 
1000 ft., and as the bed of the river offered no 
physical difficulties (it is chiefly a dry s ndy bed 


(For Descript'on, see opposite Page.) 


Figs. 539 To 542. 


except at flood times) to the sinking of cylinders 
for piers, small spans, which meant light weight 
|for transport, were obviously desirable. For this 
reason spans of 150 ft. were decided upon, and 
English contractors sent representives to Cairo to 
obtain information and submit tenders. The best of 
these offers thus made did not accord at all with the 
methods of the Sirdar, and accordingly the Egyptian 
War Office was requested to ascertain whether the 
United States could not provide more prompt de- 
livery. With this object telegrams were sent to 
the Pencoyd Iron Works (the directors of which 
had not sought to compete) asking if they would 
undertake the work. 

The following paragraphs show the complete his- 
tory of the bridge, from the date of the first cable- 
gram from Cairo to the completion of the shipment 
at Philadelphia : 

1. Cablegram inquiring for price and delivery 
was dated at Cairo J anuary 7, 1899. 





2. Cablegram answering same was sent from 
Pencoyd same date, January 7, 1899. 
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3. Specifications were received at Pencoyd, 
January 24, 1899. 

4. Received order to proceed January 24, 1899. 

5. Dates on which drawings were commenced in 
the drawing office: Strain sheets, January 27, 
1899. General drawings, January 28, 1899. Shop 
drawings, January 31, 1899. 

6. A}l drawings completed February 10, 1899. 

7. Plates were ordered from the plate mills from 
February 1 to 8; other material ordered from the 
rolling mills, February 2 to 11. ? 

8. Material was received from the mills from 
February 3 to 21. 

9. Work was commenced in the templet shops; 
February 5, 1899. 

10. Work was commenced in bridge shop, Feb- 
ruary 6, 1899. 

11. Material loaded complete on cars ready for 
shipment, March 7, 1899. 2 

12. One half of the bridge left New York on 
steamer March 22, 1899, and the balance om 
March 30, 1899. The materia] could have all gone 
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on the first steamer if loading had not been inter- 
fered with, which necessitated the holding of the 
remaining half of the bridge for another week. 

13. March 2, 1899, order was received for main 
portion of erection plant; and on March 30 and 
a 15, orders were received for additional 
plant. 

14, Bridge shop was not running from Feb- 
ruary 13 to 18 inclusive (six days) on account of 
the severe blizzard, which closed the works down 
completely, on account of the railroads being 
blocked with snow, which cut off the coal supply. 

15. Steel mill and rolling mills closed down from 
February 13 to 20 inclusive (eight days), also on 
account of the blizzard interfering with the coal 
supply. 

16. Of the material entering into the bridge, 
1,126,000 lb. were rolled at Pencoyd. 

17. Of the material, in the shape of plates, 
286,000 lb. were rolled at Harrisburg, a distance 
of 100 miles from Pencoyd. 

18. Number of men employed at Pencoyd, 3000. 

19. Total weight of steel in the finished struc- 
be 5 eg lb. 

. Total weight of cast-iron pier caps 
183,586 1b, ' = 

21. Length of each span, 147 ft., centre to centre 
of pins. 

22. Number of spans in all, seven. 

23. Total length of bridge, 1052 ft., between 
end piers, 


(To be continued.) 








, Szwers at Mextco.—Before the close of this month 
5,000 men will be at work upon the sewer system of 

co. Four t collectors or mains are being con- 
structed across the city. 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LVIII. 
Quick-Frrine Guns—(continued). 

Breech - Screw with Percussion Firing (Figs. 
539 to 541).—This example has been chosen 
to illustrate the types of Schneider - Canet 
breech - blocks, the closing and opening of 
which are effected mechanically throughout, 
by turning the crank handle always in one di- 
rection. The mechanism comprises the breech- 
block, its plastic obturator, and movable head, the 
bracket with the working gear, and the firing 
device. The breech-block is made with four 
threaded parts and four interruptions. The obtu- 
rator consists of a plastic elastic composite disc, 
specially shaped and placed between the movable 
head and the front end of the breech-screw. On 
the rear end of the latter is fixed the toothed sector 
by which the block is turned. 

The bracket consists of the support and the 
breech mechanism. The support carries the breech- 
block as it is displaced, and is made to turn round 
a vertical hinge bolt. The breech mechanism com- 
prises the crank that works the horizontal spindle 
of the driving screw; the latter engages direct 
with a toothed wheel fitted to the vertical hinge 
bolt, and effects all the opening motions. The 
hinge bolt consists of an endless screw mounted in 
two bearings on the rear end of the gun, and on 
which travels a rack made to slide, in the rear, in 
two vertical slots which prevent it from turning 
round. The rack is fitted at its lower part with a 
pinion which, when the breech-block is unscrewed, 
engages the threads of one of the toothed sectors, 
and effects the withdrawal of the breech-block from 
the seating. 
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Firing is effected by percussion, by means of a 
latch-bolt. which consists mainly of a hammer 
worked by aspring. When the opening action is 
started, the tenon fitted to the bolt, and which, 
when the breech is closed, lodges in a notch cut in 
the support, rises up the inclined plane to the left ; 
this sets the firing spring, and removes the hammer 
from the vent. At the same time, the safety key 
engages in its slot, and, driven by its spring, be- 
comes fixed in a socket provided for it in the bolt. 
When the breech is closed the rim of the breech- 
block comes in contact with the support, the bolt 
key engages in its slot and leaves the bolt free to 
slide in its groove. As the hammer cannot be set 
free, and as the striker is not opposite the vent, so 
long as the breech is not completely closed, all risk 
of accidental firing is avoided. 

To open the breech by turning the crank, the 
vertical endless screw is set in motion, the 
rack rises and engages the toothed sector fitted 
to the rear of the breech-block, the latter 
becoming unscrewed. -When the rack is at the 
top of the endless screw. it is made to revolve, 
the pinion with which it is fitted engages the 
threads of the breech-block and brings this back 
until the bracket guides cause it to stop. On 
continuing to turn. the crank the whole system 
swings to the side of the gun. To close the breech 
the crank is turned round inversely. A special 
latch, governed by a spring, joins alternately the 
support to the breech-block and to the -gun. 
Figs. 539 to 541 show the breech closed, the block 
unscrewed, withdrawn, and the breech opened. 

Figs. 543 to 646 illustrate another type of 
Schneider - Canet breech- blocks for large - calibre 

ns; the general arrangement is similar to that 
just described, but besides the endless screw and 
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the rack gear for turning the breech-block, there is 
a separate bolt which forms a hinge for swinging it 
to the side. A set of gearing placed under the 
bracket puts the endless screw in motion and in- 
sures the opening and closing of the breech. The 
mechanism for percussion firing and the safety 
device are similar.to the corresponding parts of the 
preceding breech-block. 

In a modification, the continuous action of a 
crank also produces the opening and closing of 
the breech... The opening action consists of turn- 
ing, withdrawing, and swinging the breech-block 
to the side. by means of pinions and racks, but 
in this type all the toothed wheels are covered, 
which insures greater safety in service and gives 
to the system a simple and robust appearance. 

The breech-block has four threaded: parts and 
four interruptions ; it is fitted at the back. with a 
toothed sector for turning and with a longitudinal 
rack for withdrawing the block... It.is guided in a 
bracket provided with a closing disc, and which can 
turn round a hinge supported on steel lugs. The 
hinge bolt is fitted with two pinions of different 
diameter ; one of these engages a double-toothed 
rack that can slide horizontally in a groove. on. the 
rear end of the gun to effect the turning; the second 
set of teeth is arranged to engage; the toothed 
sector fitted to the breech-block ; the other. pinion 
works the longitudinal rack when the turning is 
completed and withdraws the breech. The action 
of the crank is transferred to the two pinions 
through an endless screw and a suitably geared 
wheel. A double-latch bolt fitted in the bracket 
fixes it to the breech and the block to the bracket, 
so that the three motions of unscrewing, with- 
drawal, and swinging to the side, always follow in 
the required succession. A small cam on the 
hinge-bolt fixes the unscrewing rack during the 
withdrawal of the breech-block and its swinging to 
the side. The teeth of the pinions and rack are so 
shaped that the breech-block isneverabandoned when 
one action ceases to give place to another. The firing 
device is the same as that previously described. 





THE WESTINGHOUSE ELECTRIC 
WORKS AT PITTSBURG. 
(Continued from page 613.)* 

Rattway GENERATORS. 

Amona the leading features of nineteenth cen- 
tury development is the phenomenal growth of the 
United States in all that pertains to trade, manu- 
factures, and material advancement. The last 
ten or fifteen years have witnessed a growth of 
population and prosperity beyond any recorded in 
history, and facilities for transit in, and around, 
cities have given a great impetus to the advance 
of American industries. Crowded and congested 
tenement houses have been abandoned for more 
healthful surroundings in suburban districts. The 
bone and sinew of factories, reared in country air 
instead of fetid city dwellings, have been enabled 
to put their strength and vitality into American 
products. 

Cheaper transit and increased facilities for travel 
are mainly due to the introduction of electric rail- 
roads. They have wrought a drastic change for 
the better in social conditions, and in the home life 
of the people. 

The Westinghouse electrical engineers were 
among the first to zrasp the problem of electric rail- 
way work. Their designs for motors, and for other 
apparatus, have been almost universally adopted. 
For inventive genius and practical utility these 
designs have been unexcelled. It is well known 
that the remarkable growth of electric railways, 
which has been so great a stimulus to prosperity, 
is largely due to Westinghouse enterprise and inven- 
tiveness. 

There is hardly a town in the United States of 
over 10,000 inhabitants that does not possess a 
well-organised electric traction system. Take the 
New England States, with their dense population, 
where but a few miles intervene between large 
cities. There one finds such a perfect network of 
electric roads that it is possible to travel more than 
200 miles by transfer from one car to another. 
The same conditions prevail in all the more densely- 
populated States. Frequency of car service econo- 
mises the traveller’s time, and wherever electric 
roads are installed, traftic is developed, for country 
life does not fail to attract town dwellers. 
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The history of applied electricity is a record of 
improved devices and of constantly changing appa- 
ratus. The ideal is to combine economy with high 
efficiency. Necessarily the electric force required 
for an extensive traction system is very consider- 
able, as the ordinary car requires 30 horse-power, 
and larger cars reach 150 horse-power. -This energy 
is produced by electric generators driven by steam 
or gas engines, or by water turbines. A number of 
railway generator fields under construction in the 
Westinghouse Works are shown in Fig. 30, page 734. 

The success of the Westinghouse slow-speed 
‘‘engine-type” generators is very marked. The 
department of the factory where these machines 
are produced is always in a crowded state. ° Some 
of the orders call for generators up to 1800 kilo- 
watt capacity. : 

Among. belt-driven generators the six-pole type, 
built especially for railway service by the Westing- 
house Company, is perhaps the best known. The 
design embraces the best features which have been 
discovered by years of expert experience. These 
generators are over-compounded for a rise of 10 per 
cent., the voltage increasing with the load. Where, 
with no load, the voltage is 500, with full load 
the potential is increased to 550 volts. The arma- 
ture winding consists of heavy copper bars of 
rectangular section, the coils being shaped and 
thoroughly insulated before being put in place on 
the armature core. Each coil is continuous through- 
out its length. The simplicity, strength, and. sym- 
metry of this method of winding, and the thorough 
ventilation secured thereby, will be apparent upon 
examination of Fig. 31. 

The direct-connected railway generators range 
in speed from 75 to 275 revolutions per minute, 
according to size. The customary voltage for rail- 
way work is 550. .The’.Westinghouse engine-type 
generator consists of a <iro ‘ar yoke, carrying in- 
wardly projecting pole-pi« es of laminated’ soft 
steel. The field casting sar divided vertically and 
set upon a guide-plate. ‘Tis vertical division of 
the fields affords excellent facilities for immediate 
inspection, or removal: ofjarmature or field coils, 
without the necessity of¢removing the outboard 
bearing or dismantling. the engine. The opening 
of the fields upon ways in a horizontal direction isa 
great convenience where head-room is limited, and 
where cranes or other, devices for handling heavy 
castings are not available. These generators are 
also over-compounded for 10 per cent. rise at full 
load, and the shunt and series coils are separately 
wound and removable at will. The series coils are 
composed of forged copper conductors of-rectangular 
section. 

The armature core consists of punched sheets of 
carefully annealed steel (Fig. 32), held together by 
cast-steel end-plates. This core is built upon an 
iron spider, which also carries the commutator. 
This spider is pressed and keyed upon the engine- 
shaft, and may be drawn off at will, should that 
ever be necessary, without in any way interfering 
with the perfect arrangement of the commutator 
andwindings. Ventilating spaces through the spider 
and armature core are so arranged as to allow a 
constant circulation of air through the commutator 
and windings when the machine is running. 

The periphery of the armature is slotted. The 
armature windings are made from bars of drawn 
copper, forged into proper shape on cast-iron 
formers. After being thus shaped, the bars are 
thoroughly insulated with mica and prepared fuller 
board, and baked to remove all moisture. The 
coils are held in the slot by means of retaining 
wedges of hard fibre, driven into notches near the 
top of the slots, longitudinally with the armature. 
These fibre wedges may be pressed out at will, 
— it become necessary to remove any armature 
coil. 

The commutators are constructed from the best 
obtainable grade of hard-drawn copper, the seg- 
ments being spaced by prepared mica of such corre- 
sponding hardness that an extremely even-wearing 
surface is presented to the brushes. 

The brush-holder mechanism is carried by 
brackets projecting from a ring concentric with, 
and supported by, the field. A hand-wheel rocker 
arrangement accomplishes adjustment of all the 
brushes simultaneously. The brackets carrying 
the brush-holder rods lie close to the fields, and do 
not project over the commutator. The commutator 
and brushes are, therefore, clear of obstructions, 
and may easily be inspected at any point. Carbon 
brushes are used in connection with all of these 





* By an oversight the article we published on 
was marked ‘‘ concluded” instead of 


** continued. 


machines. 





A feature of great importance in the Westing. 
house railway generators is that all the brushes 
of the same polarity are maintained at precisely 
the same potential. By the use of the West. 
inghouse balancing method the armature could 
be considerably out of centre, and no injurious 
results occur. 

Another advantage of this method, which is of 
especial value, is that it prevents any heavy mag. 
netic pull on one side of the armature if it should 
get out of centre, as is apt to be the result when 
the bearings become worn. The pull which may be 
exerted on a large armature by one side of the 
field, if the armature is out of centre by a small 
fraction of an ‘inch, may become as high as several 
tons, if this method of balancing is not used. Such 
an increased’ pull‘on the armature would result in 
the heating and rapid‘ wearing of bearings. By 
the method “of ‘balancing now used, the induction 
under all poles is maintained practically the same, 
which causes the ‘magnetic pull to be equal at all 
poles, thus"preventing an unbalanced pull. 

» The Westinghouse railway generators have several 

special features -which mark’ them as superior to 
those*of any other construction. The losses inci- 
dent to*this class of’ machine “are so carefully dis. 
tributed, that heating to any deleterious extent is 
avoided.** The parts’ are so thoroughly ventilated 
that a currént of*air continually passes over them, 
and the design of the generators is such that it is 
nothing unusual for them to be run at an overload 
of 50 per cent. for several hours, and they will 
momentarily carry even 100 per cent. over their 
rated capacity without injurious heating or spark- 
ing. When these machines are erected the brushes 
are placed in position and never require shifting, 
however the load or other condition may vary from 
time to time. 

A marked tendency during the past few years 
has been towards discarding the high-speed belt- 
driven ‘generators for the direct-connected at lower 
speed, the number of revolutions of the generators 
being adapted to those of the driving power. 

Among the large number of electric roads 
equipped by the Westinghouse Electric and Manu- 
facturing Company is that of the Union Traction 
Company, of Philadelphia. The main power house 
is shown in Fig. 33. - This company operates about 
450 miles of .track in and around the city, ‘and 
its receipts are about 2,200,000/. annually. It is said 
to be the largest single street railway in the world. 
On account of the wide area, the company operates 
seven generating stations and three sub-stations. 
These are.all connected by.special tie-lines of large 
capacity, and any deficiency of power in one can 
be obtained from others of the system. 


(To be continued.) 





THE INSTITUTION OF CIVIL 
' ENGINEERS’ CONFERENCE. 

THE second Conference of the Institution of Civil 
Engineers is being held this week in London. As 
our readers will remember, the first of these 
biennial Conferences was held the year before last, 
when there was a large attendance of members and 
others. In accordance with the precedent set at 
the first conference, the proceedings were divided 
into several sections, of which the following is a list : 

Section I., related to Railways ; Section II., to 
Harbours, Docks and Canals; Section III, 
Machinery; Section IV., Mining and Metallurgy ; 
Section V., Shipbuilding ; Section VI., Water 
Works, Sewerage and Gas Works; Section VII, 
Applications of Electricity. ; 

The proceedings were opened by the President, 
Sir W. H. Preece, K.C.B.—whom we congratu- 
late on his well-earned title—delivering a short 
address to all sections in the theatre of the 
Institution. This address we print in full on 
another page, and need not therefore make further 
reference to it here, beyond saying that a vote of 
thanks was proposed by Sir J. Wolfe Barry, and 
was seconded by Sir Edward Carbutt. 

At the conclusion of the reading of the address, 
the members separated to assemble in the rooms 
assigned to them for the various sections of the 


ting. 
meee: SECTION RAILWAYS. 


The Railway Section of the Conference met at 
11 a.m. in the meeting-room of the Surveyors’ In- 
stitute, the chair being occupied by Sir Douglas 





Fox, who, in opening the proceedings, reques 


speakers in the discussion to beas brief as possible, 
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so as to allow members to take part in the after- 
noon’s excursion. In referring to the subjects sub- 
mitted to the meeting for discussion, Sir Douglas 
drew attention to the need for some authoritative 
decision in the matter of gauges. In the light rail- 
ways already sanctioned by the Commissioners, no 
less than five different gauges were. being used. . The 
question of fog-signalling raised in another of the 
papers was also of great importance, and .the 
general adoption of mechanical. appliances. for 
this would decrease the loss of life occurring 
with the methods now in use. 


Lieut Ratnways. ‘ 

The first paper taken was by Mr. A., C.. Pain, 
M. Inst. C.E., entitled,.‘‘ What is a Light Rail- 
way, and. what Circumstances should Govern the 
Gauge?” This paper we print in full on page 753. 
Having read his paper, Mr. Pain, obtained. the 
chairman’s permission to read a letter. from. Mr. 
Robertson. In this communication Mr. Robertson 
expressed himself as strongly opposed to any depar- 
ture from the standard gauge, save .under.very ex- 
ceptional circumstances. ... Recognising, that .such 
conditions may arise, he advocated the appointment 
of an authoritative committee, on which the War 
Office should have a representative, to consider. the 
matter and to fix on one, or at most two, secon- 
dary standard gauges. Were this done, any odd 
gauge would have difficulty in obtaining the sanc- 
tion of the Light Railway Commissioners. 

Sir Douglas Fox, in declaring the discussion 
open, gave some further particulars of the five 
gauges acon for forty-two lines sanctioned by 
the Light Railway Commissioners. The standard 
gauge had been adopted on thirty-three of these 
lines, the 4-ft. gauge on one, the 3 ft. 6 in. gauge 
on five, the 3-ft. gauge on one, the 2 ft. 6 in. gauge 
on one, and the 2-ft. gauge on one. Inthe Soudan 
and Cape Colony, the gauge was 3 ft. 6 in., but in 
the case of the Uganda Railway, which he hoped 
would one day be coupled up to these lines, 
the metre gauge had been adopted. 

Professor Arnold Lupton, in opening the dis- 
cussion; -asked-for a. definition.of.a light railway. 
He regretted that engineers should so. readily 
assume that the narrow-gauge line was necessarily 
cheaper. than. the standard, a proposition requiring, 
proof. He did not think that the gauge had much 
effect either on earthworks, bridges, or engine 
power. In fact, he demanded actual instances .in 
which the standard gauge was impossible, as per- 
sonally he had never .met with a single case. Of 
course, in the case of mineral lines, matters:were 
rather different, as, if the wagons were run into the 
workings, it was necessary to adopt a gauge which 
would permit of this. 

Mr. Price Williams, who was very imperfectly 
heard, strongly opposed the adoption of any other 
gauge than the standard. The Australian. Conti- 
nent was inflicted, he stated, with three different 
breaks of gauge, the 4 ft. 8} in, gauge being adopted 
in New South Wales, a 5 ft. 3in. gauge in Victoria, 
anda 3ft.6in. in the other colonies. In many 
cases, the mere cost of transhipment.at the junction 
point between two gauges was sufficient to retard 
the development of.a district. Another matter to 
be considered was the relative life of the standard 
and narrow-gauge lines. 

Mr. B. H. Blyth, in reply to Professor Lupton, 
stated thata light railway, as at present interpreted, 
was any line sanction by. the Light Railway Com- 
missioners... These ranged from .inter-urban tram- 
lines, which were constructed as light railways in 
order to dodge the Tramways Act, to a line in 
Sutherlandshire costing 50,0001. per mile. The 
Act should, he thought, be amended. 

Mr. P. W. Meik preferred to define a light rail 
way as a second-class line, and was strongly in 
favour of adhering wherever possibleto the 4 ft. 8}in. 
standard. In general, light lines were tolerably 
short, and could generally be worked to most ad- 
vantage by the neighbouring main line companies, 
and it was accordingly highly desirable that main 

© wagons could be sent over the light line when 
desired. Of course, in South Wales and other 
peuntainous districts a narrow-gauge line might 
ie advantages, but admitting this he thought 

ere should not be more than one substandard 
gauge, say, 2 ft. 6 in. 
tha t. Mosse, who followed, expressed the opinion 
t the whole matter had been settled over thirty 
= ago, when a Parliamentary Commission had 
a red a break of gauge to bea national evil. As 
“owing that a broad gauge could be used even in 


‘oe 


mountainous regions, he referred to the 5 ft. 6 in. 
line he had carried into the heart of Ceylon, sur- 
mounting an elevation of 6200 ft. The only ad- 
vantages possessed by a small gauge were the pos- 
sibility of using sharper curves and a certain reduc- 
tion in the earthwork. The matter had been very 
thoroughly thrashed out in Ceylon, with the result 
that detailed estimates showed very little dif- 
ference in the cost of a 3.ft..6.in. anda 5 ft. 6 ins 
line. As a consequence, the authorities had so far 
stuck to the’5 ft. 6 in. gauge for all the main lines, 
though: proposals, which*he thought mistaken, had 
been made for the adoption of a 2 ft. 4jn. gauge 
for certain feeders. tric mat s 

. Sir James Szlumper .agreed with a previous 
speaker in defining a. light railway as one sanc- 
tioned. by the Light «Railway . Commissioners. 
Where financially possible, he thought the standard 
gauge should also be. adhered .to.= In’ parts of 
Wales, however, the circumstances justified the use 
of a much smaller gauge ; the 2-ft. railways there 
used could not at all: fairly be described. as toy 
lines. _ The saving «effected. was not so much in 
the matter of permanent way as in the great.ease 
of carrying the line through difficult country... A 
three-chain ‘curve on-these: lines:corresponded to 
one of 12 chains on:the 4 ft. 8} in: gauge. There’ 
was, therefore, a very large saving in the cost of 
earthwork» in carrying the line round hills. Saye 
in these exceptional conditions he would, -however, 
be sorry. to see any departure from the usual 
standard gauge. . ~* 

Mr. Cooper held that a light railway should be 
defined by the nature of the traffic to be. carried; 
rather than by the matter of gauge. He had some 
years back been engaged in the construction of 
third-category railways in Italy. These lines were 
all built to the 4 ft. 8} in. gauge, but were designed 
for light loads and low speeds. Main line wagons 
could, however, pass over these lines in the very 
centres of the villages. The lines had light rails, 
and bridgework was reduced to aminimum. When 
circumstances permitted they wére laid alongside 
the public roads. The question of gauge only came 
in where a standard line would not pay. He had, 
however, built many miles to a 3 ft. 6 in. gauge, 
and the saving was not great, whilst the cost of the 
rolling stock was much the same as for the 
standard gauge. At the Cape the gauge was 
3 ft. 6.in., but the carriages were as wide as in this 
country... The locomotives weighed 85 tons, and 
ran at 40 miles.an hour, as well as climbing gra- 
dients of .1 in 40 with loads which no ordinary 
standard-gauge engine could tackle. 

There was usually some saving in the matter of 
sleepers with the narrower gauge, but he knew of 
one standard-gauge line in a British colony,-laid 
with sleepers only 8 ft. long, and with a formation 
width of 16 ft. only. The line had gradients of 
1 in 30, and was worked with locomotives weighing 
90 tons, the maximum axle load being 15 tons. 
With respect to curves, these were largely dependent 
on the class of rolling stock used. In the case of the 
line from Venice into the Austrian Tyrol curves of 
70 ft. radius were used, though the gauge was 
4 ft. 8} in. The rolling stock was, however, fitted 
with bogies, the rigid wheelbase being only 4 ft. 84 in. 
Cases did, nevertheless, arise in which a line had to 
skirt round mountains, and the traffic to be expected 
was so light as to justify the adoption of a narrower 
gauge. Wovanthelenn, in nine cases out of ten no 
sufficient reason could be shown for a departure 
from the standard gauge of the country. 

In replying to the discussion, Mr. Pain said that, 
in spite of what had been said, he was convinced 
that a narrow-gauge line was cheaper to build, and 
thus it was important that the matter of sub- 
standard gauges should be thoroughly thrashed out 
by a strong committee. 


Mountain Ratiways. 


Before calling on Mr. C. A. W. Pownall to read 
the next paper on ‘‘Mountain Railways,” Sir 
Douglas Fox drew attention to the remarkable 
work of Swiss engineers in constructing such lines. 
In particular the Zermatt line was worthy of special 
attention, the ‘‘ mixed system” of working being 
adopted. Thus gradients up to 1 in 25 were worked 
by adhesion only, but between these there were 
series of inclines of 1 in 8 worked by the rack 
system. The motor power was supplied by elec- 
tricity generated by water-power. Before deciding 
on the adoption of such heavy gradients as those 
referred to, however, it was necessary to take into 





account the cost of working, which was much 


increased by the special devices necessary for 
working steep slopes. 

Mr. Pownall’s paper was then read and will be 
found on page 753. The discussion was opened by 
Mr. G. C. Aitchison, who objected to the author's 
definition of mountain railways, by which the well- 
known .passenger lines in Switzerland and else- 
where were set aside. The author considered no 
lines having grades steeper than 1 in 12, whilst in 
the case of the passenger lines referred to there 
were gradients of-1 in 5, or in the case of the 
Pilatus line, 48 per cent. In the case of such 
lines, which were worked by means of racks, 
the question of gauge was of greafé importance. 
The rack-rail locomotives had more parts than 
an ordinary engine, and when these were packed 
on a locomotive of 80-centimetres gauge the diffi- 
culty of properly examining the details was almost 
insuperable.. He disliked the system of interpos- 
ing stretches of steep gradients between lengths 
of more moderate inclination. Trains had then to 
be broken up and carried up the steep section in por- 
tions. In the case of the High Peak in Derbyshire 
there was constant trouble from this cause. - The 
question“of brake ‘power on these steep lines was 
a very important one. Builders’ of rack - rail 
engines seemed to think that they increased 
safety . by multiplying the number ‘of brakes. 
As, however, there were only two men on the 
engine, it was not possible to apply more than a 
certain number of brakes at once. He himself 
preferred a steam brake to any other; this should 
be arranged so as to come into action automatically 
when the speed exceeded a certain limit.» At the 
same time, the details should: be such as to prevent 
too sudden an application of the brake. 

Colonel'Holme, the contractor for the Snowdon 
line, complained that the author, in his paper, 
had dealt only with general principles, and ‘not 
drawn on his personal experiences as to the work- 
ing or construction of a mountain line. The speaker 
had learnt much in connection with the Snowdon 
undertaking, and were the work to be done again 
many changes would be made. In the first place, the 
formation should not be straight between changes 
of grade, but curved. The top ballast should be 
fairly fine gravel, or stone broken very small, and 
the sleepers should be of hard wood or cast iron. 
With the latter, the top ballast should be turned 
into concrete by the addition of cement. The 
gauge should certainly not be less than 1 metre. 
With the 80-centimetres gauge at Snowdon, the 
trains had to be stopped during high winds, as 
they were in danger of being overturned. Finally 
the motive power should be electricity, not steam. 

Mr. Brough called attention to the use of rope 
inclines as being especially suitable for lines in 
mountainous districts. In very many cases fairly 
easy grades could be obtained up to the head of a 
valley, and then some special means were necessary 
to complete the ascent to the plateau above. 

Colonel Worthing, referring to the remarks of 
the last speaker, mentioned that the Sio Paulo 
Railway Company were now spending another 
1,250,000/. sterling in the construction of a second 
rope incline. 

Sir Douglas Fox, in closing the discussion, stated 
that rope inclines proved very satisfactory, when 
of moderate length and fairly straight, more 
especially where the system of water balancing the 
ascending load could be adopted. In other cases 
the rack-rail system had the advantage. 


Lock-aNnp-Biock SIGNALLING. 


The next paper on the programme was by Mr. 
Alexander Ross, M. Inst. C.K., and dealt with ‘‘ The 
Relative. Advantages or Disadvantages of Uniting 
the Lock-and-Block Signalling Appliances of Rail- 


At the conclusion of his paper, Mr. Ross read a 
letter from Mr. Edwards, who stated that he was in 
favour of interlocking the telegraphic instruments 
and the signals, provided that too much was not 
attempted. The arrangements should be kept as 
simple as possible, and no attempt made to provide 
for every conceivable contingency, Another letter 
was from Mr. W. Langdon, of the Midland Rail- 
way, who objected strongly to the use of permissive 
block, which he stated had been abandoned by all 
the principal companies. As to interlocking the 
telegraphic instruments to the signals, difficulties 
arose from the fact that to secure safety the un- 
locking should be effected by the last vehicle of the 
train. 





The discussion was opened by Sir W. H. Preece, 


ways.” The paper is printed in full on page 753.: 
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who stated that his career in electric engineering 
commenced in 1852, in connection with the intro- 
duction of Mr. Clarke’s permissive block system on 
the London and North-Western Railway, and that 
apparently it was about to close with work con- 
nected with a re-application of electricity to rail- 
way work. The matter now engaging his attention 
was the breaking up of the Metropolitan line into 
shorter sections, so as to double the number of 


trains, whilst still maintaining the block system of | 


working. Electric traction would simplify this, 


and the day would come when the great companies | 


ARMATURE FOR BELT-DRIVEN GENERATOR. “, ‘ 





would have to take similar steps in respect to their 
suburban traffic. 

Mr. Evans, who followed, expressed surprise at 
Mr. Langdon’s statement that the principal com- 
panies had abandoned the permissive block. So 
far as he knew this was not the case, the practice 
being that whilst the absolute block system was 
rigidly applied to the fast trains it was not to the 
goods, especially at stations, junctions, and the 


like, when the drivers were given the direction, | 


** section clear, line blocked.” Provided the cost 
was not too great, he was in favour of interlocking 


Fic. 32. Armature Corr For Drrect-CoNNECTED GENERATOR. 


|the cabin instruments and the signals, ee 
| provided that the traffic was not delayed thereby- 
en the block system was first props “4 
opponents declared that it would be impossible 
handle the traflic, but everyone was now ag™ l 
that experience had shown the system to grea a 
|facilitate the work, and the interlocking | 
\signals and instruments, as proposed, wr 
|prove in this respect equally advan 
The principal objection to the present ne 
‘was that a signalman asking if the line = 
clear, might be informed by bell that the sec 
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Fic. 33. Power-Hovuse oF THE Union TRACTION Company, PHILADELPHIA. 


was clear, but station blocked... At the same 
time, his telegraph instrument would show 
line clear, and if he forgot the audible signal 
received, he might fail.to stop the engine-driver 
and inform him verbally of the state of affairs. 
In fact, under present conditions, the responsi- 
bility for an accident arising under the permis- 
sive block, might rest with one of three men ; 
it was impossible to say which. He therefore 
advocated the adoption of a modified receiving instru- 
ment in the signal cabin, which should be able 
to show either ‘‘line clear” or ‘‘section clear, 
station blocked,” according to the circumstances of 
the case. A special starting signal should further 
be used in permissive blocking, in place of the 
usual one, this signal being pulled off by the same 
lever in the cabin as an ordinary signal, by the use 
of an electric selector. It was, he contended, im- 
“27 to adopt the absolute block in its entirety. 
the London, Chatham, and Dover Railway 
signals were arranged to be worked in this way, 
electric treadles being fitted which unlocked 
the signal levers in the cabins as the trains 
passed out of the section, but in practice it was 
found necessary to provide the signalmen with 
means of doing the unlocking themselves when cir- 
cumstances required it. ~ Further, as Mr. Langdon 
had pointed out, the treadles should be operated 
by the last vehicle of the train ; but in backing into 
4 siding, this became the leading vehicle, and a 
difficulty was at once introduced. 

Mr. Johnson remarked that there would be great 
difficulty in working a system fulfilling Mr. Ross’s 
conditions at a busy station. He could not agree 
With Mr. Langdon that permissive block had been 
abolished, since he thought it was used on all goods 
Ines, and moreover, the absolute block was sus- 
pended at certain times of the year on many large 
passenger stations. He much questioned if the 
interlocking of the instruments and signals would 
not hinder traffic. As to Sir W. H. Preece’s re- 
marks, he did not see how the adoption of electric 
traction would enable sections to be shortened. 
Marg C. Lavey did not think that the lock-and- 
ock system could be used in a great station yard, 





with its numerous sidings and cross-over roads, the 
multiplicity of treadles being very objectionable, 
and in case of a derailment injuring one, the work- 
ing of a long length of line might be deranged. 
He would, as an alternative, suggest the use of the 
track circuit system, which was being tried in the 
States. In this system sections of the rails were 
insulated from each other, and served to convey 
the unlocking currents. The system was now 
being tried on the Great Northern Railway in the 
gas works tunnel just outside King’s Cross. 


Rattway Foa-SigNabiinea. 


In introducing Mr. W. S. Boult’s paper on 
‘*The Various Systems of Railway Fog-Signal- 
ling,” Sir Douglas Fox said that the matter called 
loudly for reform, and that one company was 
very thoroughly testing mechanical appliances as a 
substitute for the arrangements at present adopted. 

The author in his paper, which we shall pub- 
lish next week, stated that in the 16 years, 
1877-92, no less than 220 patents had been ap- 
plied for in connection with fog-signalling: The 
schemes proposed might be divided into classes, 
one giving a signal of some sort on the engine itself, 
and the other sound signals outside the train. The 
latter is the one now in general use, the signals 
being given by denotators placed on the rail by the 
fogmen. Any mechanical system giving signals on 
the engine itself, should be examined before adop- 
tion bya Clearing House committee, and if satisfac- 
tory, imposed upon all the lines, so as to avoid a 
confusion similar to that which has led to different 
companies adopting different forms of continuous 
brake. The author next laid down 24 conditions 
which any satisfactory system must fulfil, and 
claimed that that devised by himself does this. 
Amongst these conditions are those requiring that 
two distinctive signals shall be given, for line clear 
and danger respectively, that the road open should 
be clearly indicated, and that the system should 
admit of lock-and-block and automatic block work- 
ing. 

In opening the discussion, Mr. Edward Cooper 
stated that he had had many pioposals for mechani- 


cally operating fog signals submitted to him, but in 
only one case had he thought the notion promising 
enough for him to give facilities for a test. In this 
instance a disc was raised in front of the driver as 
the engine passed over a treadle, should the signal 
be at danger. To be of any use mechanical fog 
signalling should be adopted by all companies 
simultaneously, which could only be brought about 
by Parliament, and he hoped this would not be 
done. Often a device looked cheap and simple in 
its original form, but improvements soon introduced 
expense and complications. 

Mr. Worthington stated that the Great Northern 

Railway Company had tried a device somewhat 
similar to that referred to by Mr. Cooper, but had 
met with the difficulty that though the driver was 
stopped all right, there was nothing to tell him when 
to go on, or what particular road was clear. Again, 
there was the difficulty that to be effective the 
companies must agree to adopt any particular 
system simultaneously. As an example of this, he 
stated that the Great Northern Railway Company 
originally fitted up their Enfield line with Mr. 
Spagnoletti’s lock-and-block system, but had finally 
to remove _it as the North London, and other com- 
panies using the road, refused to fit their engines. 
- Mr. Cudworth stated that the North-Eastern 
Railway Company were experimenting with a back 
lever system of fog-signalling, in which the loco- 
motive whistle was automatically blown, as it passed 
over the lever, should the signals be against the 
train. The track lever used was supported in a 
pendulum frame, as it was found that fixed appa- 
ratus was liable to damage. The plan had been in 
use two or three years, and, so far as it went, was 
satisfactory. 


SECTION I—HARBOURS, DOCKS, AND CANALS. 


Section II., that devoted to harbours, docks, and 
canals, met on Wednesday, the 7th inst., in the 
Council Chamber, Guildhall, Westminster, at 11 
o’clock, when Sir John Wolfe Barry, the chairman, 
occupied the chair. The vice-chairmen were Sir 





E. Leader Williams, Messrs. A. G. Lyster, Wm. 
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Matthews, and B. H. Blyth, while the honorary 
secretaries of the section were Messrs. J. Charles 
Coode, L. F. Vernon-Harcourt, and W. H. Wheeler. 

The chairman of the section in introducing the 
business said he was quite certain that there could 
be no branch of engineering which was more vital 
to the prosperity of our industrial classes than 
that which dealt with docks, harbours, and other 
facilities offered for the commerce of Great Britain, 
Ireland, and the whole world. Their discussions 
could therefore be of great value to the whole 
country, and to that extent they might magnify 
without any exaggeration the importance of the 
subjects they had to consider. 


THE DISCHARGING AND RELOADING OF LARGE 
STEAMERS. 


Mr. William Henry Hunter, engineer to the 
Manchester Ship Canal Company, re2d the first 
aper, which had for title ‘‘The Discharging and 
loading of Large Steamers.” This paper is re- 
printed on page 754 in this issue, and it will be 
seen that the author not only points to the finan- 
cial importance of rapid work in docks, but dis- 
cussed the facilities provided at the Manchester 
Canal for all cargoes. He exhibited diagrams show- 
ing in section two transit sheds on the wharves, 
one with the sheds close to the quay wall to be 
1800 ft. long, with 20 acres of covered floor space, 
and the other with railway between the shed and 
the quay, which is 400 ft. long and of 7 acres floor 
area. 

Sir J. Wolfe Barry proposed a vote of thanks to 
Mr. Hunter for his paper. It was, he said, very 
suggestive, and raised questions of importance upon 
which engineers might from experience entertain 
different opinions. The height of sheds was one 
point, and Mr. Hunter had recognised the relative 
importance of loading on to rails as well as into the 
sheds. He presumed lines of rails passed through 
the sheds. [Mr Hunter here remarked that they 
were lines in four bays.] The treatment by pon- 
toons was somewhat novel. In a dock in which he 
was concerned, they loaded the timber on to bogies 
or small trucks, running on tram roads to special 
timber docks. A great pile of timber put on the 
quay to be taken away as occasion served, was 
always a cause of trouble, as the convenience of the 
consignee was considered rather than that of the 
dock company. 

Mr. Samuelson, a director of one of the large 
dock companies, thought it resulted usually in 
inconvenience when rails were laid between the 
warehouse and the quay. Rails in one or two of 
the bays on the dock side of the shed were 
preferable. As to dealing with timber, it was 
usual to have special docks, so that pontoons were 
unnecessary. Pontoons involved duplication of 
labour by multiplicity of handling. e preferred 
trucks, as at Barry, for timber which formed part 
of a general cargo. Large ships in his experience 
did not bring timber, the vessels engaged in the 
trade were mostly small, and he thought the 
financial advantage of rapidity of discharge had 
been overstated at 1001. per day, or 2.66 per cent. 
per annum on the capital involved. One day was 
of little value unless it insured an increased 
number of voyages in a given period of time. Of 
course the greater the saving in time the better it 
was for the companies. He thought high ware- 
houses were not always advantageous, as they 
involved more labour than those of average height. 
He preferred three storeys as a maximum. He 
was pleased to hear of so many labour-saving 
appliances at the docks. 

Mr. Samuel Humphrys said the paper gave 
much valuable information, the author having in 
practice entered upon his work in a most thorough 
way. He had worked out a very excellent system 
of warehouses for a large class of steamers with 
such mixed cargoes as had to be dealt with at Man- 
chester, but local circamstances largely governed 
each ccse. At Barry, for instance, there was a 
long quay where the cranes had a long range, not 
so much to suit the ship, as to enable them to 
cover several lines of rails for the quick dispatch 
of the trucks. He quite agreed that timber and 
grain should be discharged over the side while 
the general cargo was being removed, but it 
seemed to him that the idea of the pontoon was 
not so novel. At Grimsby they piled the timber, 
mostly sleepers, up into high rafts for removal to 
the timber docks, and this seemed to him analogous 
to the pontoon arrangement. 

Mr, Tee C. Hawkshaw remarked in connection 





with warehouses that he had put up in Buenos 
Ayres, that a great advantage accrued from ade- 
quate accommodation at the doorways. They had 
a good space between the sheds and the quay front 
—some 7 metres—and they built a verandah level 
with the first floor, and another of less width level 
with the second floor, for the deposit of such goods 
as had to be under cover. The trucks run in front 
of the verandahs. This had proved a great ad- 
vantage. 

Mr. J. Watt Sandemann agreed that local con- 
ditions were paramount, and regarded Mr. Hunter’s 
solution for Manchester as most satisfactory, more 
particularly considering the limited quay space and 
the great cost of the ground. That was sufficient 
reason for high warehouses. In the case of ships 
with cargoes that did not require to be warehoused, 
he had adopted a system of rails working by gravity 
to the crane or otherwise, in the same way as with 
coal staiths. 

Mr. T. M. Newell said that the method of deal- 
ing with the timber was a very good one. With 
greatly mixed cargoes, as was the case with North 
American boats trading to the west coast of England, 
it was well to keep the timber clear of the quays, 
but on the east coast the timber was dealt with in 
bulk cargoes, ships arriving with nothing else but 
timber, and on the bogie system this meant exten- 
sive siding accommodation, as the merchants did not 
take immediate delivery. Where the general cargo 
was sent away at once a railway along the quay was 
advantageous, and, as to the height of warehouses, 
he thought that three storeys would give better 
economy than those of greater height. 

Mr. Buchanan gave some particulars of the 
special arrangements for dealing with jute cargoes 
at Dundee, where they had one to one-and-a-half 
million bales every year, each weighing 5 cwt., 
coming in cargoes each of 20,000 to 40,000 bales. 
These were discharged by light hydraulic jiggers 
specially designed by Lord Armstrong for Dundee. 
There were five of these and each made five lifts a 
minute, sothat each discharged five bales per minute. 
Their difficulty was to get the bales away fast 
enough, but they had overcome that now. 

Mr. Farquhar said that he felt that with satis- 
factory cranes the height of the warehouse was a 
small difficulty, as the speed of lifting was now so 
great. The higher the warehouse the greater the 
floor area per acre of land. Some cranes at Hull 
—_ a lift of 100 ft. at the rate of 54 lifts per 

our. 

In reply to the chairman, Mr. Humphrys said 
that the cranes on the roofs at Liverpool were 
made for the old warehouses which were within 
4 ft. or 5 ft. of the quay edge. They suited well, 
and the principle had been much extended. One 
advantage was that the quay wall made a good 
foundation for the warehouse wall. With a roof 
crane it was practically impossible to have an 
adequate system of railway lines between the 
warehouse and the quay without making the crane 
of very long and somewhat unwieldy radius, 
otherwise it would be unable to reach into the 
ship’s hold. At Liverpool practically all the cargo 
went into the warehouse, as the cotton had to be 
marked, separated, and sorted, remaining in the 
warehouse for a few days. This was peculiar to 
Liverpool, and the warehouse and crane arrange- 
ment were suited to it. 

Mr. R. C. H. Davison agreed that the cost of 
land was an important factor in the height of build- 
ings, and at Barry they contented themselves with 
two-storey buildings with four lines of rails spanned 
by the long radius of the Armstrong hydraulic 
cranes, the wagons being moved about by hydraulic 
capstans. There were frequent turntables. 

r. Hunter, in his reply, said his transit sheds 
had been confused with storeage warehouses, and 
at Manchester as at Liverpool all cotton went into 
these transitsheds. The buildings illustrated were 
purely transit sheds, and all the stuff had to be 
taken out quickly. They turned out 8000 to 9000 
tons in three days. Some criticism had been 
offered as to the four-storeys arrangement. He 
had tried all heights up to that, and when design- 
ing the sheds illustrated, he seriously considered 
the advisability of making a fifth storey. ‘I'he one 
difficulty was the distance from the bottom of the 
hullof the ship. The great aim was to get as much 
floor space as possible within reasonable distance 
of the hull of the ship, so that the cargo could be 
swung to adequate floorage area at one movement. 
Mr. Samuelson had doubted whether large steamers 
took timber as part cargo. There was not a week 





without a ship coming with a cargo such as he had 
suggested in his paper including a large quantity of 
timber, mostly deals, from the North American 
continent. Cargoes were becoming more and more 
mixed, and although they might some day have 
special grain and special timber ships, the bulk of 
vessels would take general cargo. Mr. Samuelson 
had also referred to the saving of a day being of 
little importance. If a large ship was in dock more 
than three days, four at the outside, things became 
a little unpleasant on the fifth day, bad language 
prevailed from morn till eve, and on the sixth the 
air was very sulphurous. A ship making twelve 
voyages in a year, and saving two days, could make 
thirteen instead of twelve voyages. 

Here the chairman stated that he had just re. 
ceived a communication from Mr. A. G. Lyster, who 
was unable to be present, and this was read. Mr, 
Lyster wrote that it was difficult to lay down any 
general rules with regard to the class of sheds and 
cranes and lines of rails, roadways, &c., as all these 
depended on local conditions. So also did the 
number of storeys in sheds, but adequate floor 
space was very important for the rapid dis- 
charging of cargo. The practice in Liverpool 
was to have double storeys on one side and 
single storeys on the opposite side of the docks, 
the latter for export trade. The roof crane 
had been universally adopted for the two-storey 
sheds, and the front of the shed being 8 ft. from 
the quay face, enabled the cranes to work direct 
from the ship to the shed. The rails at Liverpool 
were at the town side of the shed, as goods passed 
from the sheds to the warehouses in the town, 
mostly, however, by carts. At Birkenhead, on the 
other hand, there was a large trade with the rail- 
ways. He believed it was a mistake to place rails 
along in front of the shed, except for one or two 
special trades. In London ‘only bunker coal and 
ships’ stores were dealt with on the railway so 
placed. Three or four-storey sheds had been con- 
sidered, and one large shed of three stories was 
about to be constructed. The objection to these 
was the tendency of merchants to use them as ware- 
houses, which limited the quantity of goods passed 
through in a given time, and interfered with the 
delivery from shed to cart. 

Mr. Hunter seemed satisfied with this move by 
Liverpool, and said they would soon follow with 
others. They were in the habit of saying, ‘‘ What 
Lancashire thinks to-day, England will think to- 
morrow,” and in Manchester they were conceited 
enough to say, ‘‘ What Manchester thinks to-day, 
Lancashire will think to-morrow.” Before very 
many years were over Liverpool would go in for 
four-storey sheds. Here the chairman asked, with 
a smile, if Mr. Hunter did not think of going 
higher by this process of evolution, and with a 
laugh, the author of the paper replied that he 
= =" prepared to say, and thus the discussion 
ended. 


Tue RetativeE Dimensions oF SHrps AND DOCKS. 


Mr. Robert Cope Hardy Davison read the second 
paper, which was on ‘‘The Length, Width, and 
Depth, and Shape and Mode of Construction of 
Locks and Entrances and Graving Docks, having 
Regard to the Increasing Sizes and Shapes of 
Vessels.” This paper we print on page 754. ; 

The chairman, in moving a vote of thanks to “‘ his 
friend and quondam pupil,” said they must look at 
the matter from a broad point of view. It was 
not quite sufficient to take into consideration the 
special trade of a port, for commerce was s0 large 
and widespread, that although they might think 
that a particular port would continue to trade with 
some particular part of the world, necessitating 4 
particular form of ship, changes might suddenly 
arise altering such allocation of trade, so that they 
ought rather to aim at satisfying a world-wide com- 
merce. The Suez Canal, as had been pointed out 
by the author, had been a potent factor im 
limiting the depth of many ships, but it ought 
to be borne in mind that the canal was being 
deepened, and was going to be deepened still 
further, and there was no doubt that it woul 
yet attain to adepth of 9 metres. The draught of 
vessels would then be proportionately increased & 
over theworld. As one of the British representatives 
on the board, he was often asked the question— 
What are the rules and regulations as to the passing 
of ships in the Manchester Canal, either with one 
tied or both under weigh, and he would like to hear 
from Mr. Hunter something as to this matter 
Mr. Davison, too, seemed to have a kind of idea 
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floating in his mind that our ships ought to have 
bounties and privileges. Sir John did not think we 
would ever see that in this country. The welfare 
of the whole country was dependent on an open 
market, and we wanted to trade with everybody, so 
that the idea of discouraging foreigners would be of 
the greatest harm to the whole body politic. As 
to the question of curved or flat sills, Sir John 
thought, circumstances must determine this. 
Where there was an immense tidal range, 
and where there .was the possible inward pres- 
sure of water from a great head, such as was 
experienced in the Bristol Channel, of 40 ft. 
to 60 ft., it would not be wise to dispense with 
curved sills. If they were not adapted to the pre- 
sent form of ships, that could be got over by mark- 
ing the sill at a greater height than the bottom of 
the curve, zero being placed at the side of the 
sill, at such a height as to correspond with a flat 
sill. He strongly urged engineers to urge that 
upon their clients the necessity of having adequate 
quay space around the quays. 

Mr. A. G. Lyster sent a contribution also on 
this subject, in which he controverted Mr. Davi- 
gon’s conclusions as to the possible size of the vessels 
in the future, and he named ten vessels of over 
5000 tons not included in the Table by the author 
of the paper. The Oceanic would draw 32} ft., the 
Campania and Lucania often approximated to 30 ft. 
He knew of large cargo vessels 600 ft. in length. 
He objected also to the idea that docks were made 
for ships. Naval architects were anxious to build 
larger ships if only docks were available. There 
was a tendency for the moment to have a greater 
rise of floors, but this retrogression was not likely 
to be increased in degree, and would not operate 
against the construction of flatsills. In all the new 
entrances at Liverpool such flat sills had beenadopted 
without any prejudice to the structure, and to over- 
come pressure from below, he had small holes per- 
forated in the floor of the sill, and these he covered 
with flagstones. He was opposed to the dock systems 
being taken over by the railway companies. The 
Mersey, which was second to none, proved a case 
entirely opposed to this view, and although the 
author had spoken of the success of Southampton, 
he had failed to give one figure in support of the 
view. 

Mr. Meik also dissented from the general con- 
clusion in the paper as to the size of vessels. There 
was no diminution in the tendency to increase sizes. 
An analysis of Lloyd’s Register showed that all 
dimensions, especially beam, were increasing, and 
while large graving docks need only be made at 
important centres, since vessels for repair could go 
thither, dock entrances should be made as large as 
circumstances permitted. He would prefer to level 
up with concrete the invert of sills, because even 
if zero were at the top of the curve, as suggested by 
Sir John Barry, there was the tendency of harbour- 
masters, especially of competitive docks, to stretch 
a point to the danger of ships. 

Mr. W. H. Hunter, in replying to Sir John 
Wolfe Barry’s request, said that the Manchester 
Canal had an effective depth of 26 ft., and vessels 
could navigate the canal easily when drawing 
25 ft. 6 in. In still water, and with the sectional 
area bearing due proportion to the amidship section 
of the ship, the canal could be navigated, as far as 
his experience went, with any depth, so long as the 
ship did not touch the bottom. That was what 
sailors meant by the bottom being ‘‘smelt.” The 
rule was that when two vessels were to pass, the 
smaller should be tied ; but, although the bottom 
width was 120 ft. generally, two vessels, one 50 ft. 
beam and the other 43 ft. beam, passed each other 
four or five weeks ago, when both were in motion, 
on a curve of 14 mile radius without the slightest 
difficulty. He was of opinion that vessels of deep 
draught would pass through more easily, with 
limited depth below them, if they made their 
speed five instead of two to three miles an hour. 
os first they thought with 26 ft. of water to 
— the draught to 24 ft., but, first dubiously, 

ut now confidently, they passed ships of 25 ft. 6 in., 
= they had a case of passing one vessel drawing 

ft. 11 in. Twenty-one miles of the 35 miles 
salt water, and they found, after the ship 
oem the Latchford Lock, that it drew 5 in. more 
= the fresh water. As to the increased size 
vessel, the Panama authorities had recently 

n making inquiries in connection with their 
the lock, and including warships, they determined 
the effective length should be 250 metres. 


¢ effective length with us is from heel-post to 





heel-post; the French allowed for the upper sills 
and the sweep of the gates. The effective depth 
was put at 25 metres, and the depth 9 metres. 
Mr. Hunter concluded by condemning preferential 
railway rates. 

Mr. Moncrieff spoke in favour of level sills, 
because of their greater conformity with the exist- 
ing form of ship and bilge keels, and for floors of 
graving docks being so made that the water would 
drain to the side. 

Mr. R. Matthews asked Mr. Hunter the limit of 
speed on the Manchester Canal, and the reply was six 
miles, although vessels sometimes made eight miles, 
and coasting steamers as much as fourteen miles 
an hour. Continuing, Mr. Matthews said that in 
the Suez Canal the limit was five miles an hour. 
He and his partner were engineers for the Colombo 
Harbour scheme, and he found in this connection, 
when he visited the port some time ago, that it was 
desirable in the East to provide for a draught of 
30 ft., in view of the deepening of the Suez 
Canal. He had been impressed, too, with the 
great increase in the size of large steamers, the 
North German Lloyd leading the way. He also 
agreed that great space on the quays was an 
advantage. At Colombo they stored 300,000 tons 
of fuel and 800 to 900 tons were put into ships’ 
bunkers in eight hours. He thought that it was 
of doubtful advantage to divide a graving dock, in 
these days of powerful and economical pumping 
machinery. 

Mr. Staples, from Messrs. Clark and Stanfield, 
spoke of the ease with which ships could get into 
the double-sided floating docks, as the walls were 
wider apart. where they had to accommodate bilge 
keels. The widest graving dock in the world was 
94 ~ ; his firm was making a floating dock 100 ft. 
wide. 

Mr. J. E. Harrison remarked that Mr. Hunter’s 
idea that vessels of great draught could pass through 
the canal more easily at high than at low speed 
was difficult to reconcile with the known theory of 
the effect of propulsion and the velocity of water 
passed a moving ship. 

Mr. Brodrick thought that with 5-in. clearance 
few ships would risk passage through the canal, 
especially if they were their own insurers. Pre- 
vious speakers, he thought, had not given heed to 
the fact that larger widths of docks to give greater 
working facilities involved cost and particularly 
time in docking, and owners liked their ships to be 
the minimum of time in dock. 

Mr. Davison briefly replied, remarking that his 
objection against the foreign ship was that it could 
enter a British port sometimes carrying 10 per cent. 
more than a British ship dare, and that on leaving, 
the absence of Plimsoll’s mark made it difficult to 
discern whether or not the ship was overladen. 

Sir J. Wolfe Barry in closing the discussion, re- 
ferred to Mr. Wm. Froude’s model experiments, 
which established the theory that increase of beam, 
other dimensions remaining the same, gave greater 
carrying capacity without adding to the power 
necessary to drive the ship at a given speed through 
the water, and as this had tended to increase the 
beam of warships, so it would ultimately similarly 
affect merchantmen. 

The section then adjourned to meet again on 
Thursday (yesterday) in the Surveyors’ Institute. 


SECTION II —MACHINERY. 


This section met in the theatre of the Institution 
of Mechanical Engineers at Storey’s Gate. There 
were three subjects for discussion on the pro- 
gramme of Wednesday, the 7th inst. These were : 

1. ‘*‘ Recent Advances in Locomotive Practice,” 
introduced by Mr. F. W. Webb. 

2. ‘*The Relative Advantages of Different Kinds 
of Power for Tramways, Light Railways, and Motor 
Car Traffic, both Heavy and Light,” introduced by 
Mr. Thomas Parker. 

3. ‘* Forgings and the Machines used in Pro- 
ducing them,” introduced by Mr. E. S. Brett. 

The chair was taken by Sir Andrew Noble, in the 
absence of Sir James Kitson, who could not be pre- 
sent on account of the recent death of his brother. 
Sir Andrew, speaking of machines, said he was of 
opinion that it was not economical to try to make 
a machine do too many things, and that it was 
better to limit its functions. This, however, did 
not apply to small machines, and particularly to 
those of the automatic type. Such machines, as 
made in America, were admirable in every way, 
and he had not seen any of English manufacture 
that were quite equal tothem, No doubt in time 





our toolmakers would make up their leeway, and 
would design such machines equal to any from 
abroad. He had recently been asked by a 
diplomatist to inspect a large factory abroad, 
which had cost over a million sterling. He 
did not think that it contained a single machine 
that was not of British design, but none of them 
were made in this country. They came from 


Switzerland, Italy, Germany, and elsewhere, but - 


not from England. It was possible that we were 
too conservative, and insisted on knowing what was 


good for our customers better than they did. The. 
difficulties of manufacturers were now being in-. 
creased by county councils and other bodies insist-— 


ing that work done for them should be executed 
under a wages schedule set forth by themselves, 
and having no relation to the wages paid in the 
district. The other day tenders were asked in 
London for some electrical machinery, and it was 
actually required that the rates of wages should be 
those fixed by the Amalgamated Society of Engineers. 
As President of the Federated Employers, he had 
advised that no member of that body should tender. 
It meant ruin if the trades unions were to rule in 
their shops, ruin not only to the employers but to 
the men also. He considered the imposition of a 
minimum wage fatal to the prosperity of the country, 
for then practically all men were paid at the same 
rate. If a skilful man found that he could gain 
nothing by his skill he ceased to exert himself. It 
was the effort of individuals which had made England 
what it was, and when we ceased to strive we should 
go down in the scale of nations. He had found 
that by sepeneing ‘‘speed and and feed inspectors” 
in the workshops it was possible to reduce the cost 
of work to one-third. On account of that he had 
been accused of sweating, but it was impossible to 
sweat machines. 


LOCOMOTIVE PRACTICE. 


At the close of the President’s address, Mr. 
Webb read his paper. This was entitled ‘‘ Com- 
ound Locomotives,” and which we print on page 
55 of this issue. It will be seen that it bore 
only a remote relation to the subject set down for 
discussion, and that it referred only to compound 
locomotives of Mr. Webb’s own design. Compound 
engines working on other lines than the London 
and North-Western, and in other countries than this, 
were not referred to. This was unfortunate, while, 
moreover, there have been many important ad- 
vances in locomotives during the past few years, 
quite unconnected with compounding. These were 
not referred to in any way, and a non-technical 
stranger might have left the room with the idea 
that the only question locomotive superintendents 
were now considering was compounding. As a 
concise record of what Mr. Webb has done in 
introducing the compound system on the London 
and North-Western Railway, however, the paper 
was of much interest. 

After reading his paper, Mr. Webb said objec- 
tion had been made to the compounding of loco- 
motives, because the work was so variable. 
But all marine engines were compounded, and 
there was great variation at sea, resulting from 
the weather, from full cargoes, or the reverse, 
and, as many of them knew by experience, 
the gradients were often very stiff. The advan- 
tage of compounding was that less water was used ; 
therefore, less coal was burned, and there was less 
wear of the firebox and boiler. Railway traffic was 
really very regular. The same trains were run day 
by day, with the same loads, and in the same ser- 
vice. He had taken out some figures relating to 
the London and North-Western Railway, and to 
three other important lines which he would not 
name, relating to the earnings per engine, and the 
earnings per pound sterling spent in coal. These 
were ; 

Annual Earnings per Locomotive. 


London and North-Western Railway ... 4467 

A railway ie ae Po .. 4064 

” 4036 

- Sahay os 3999 
Earnings per Pound Sterling Spent on Fuel. 

6.8. i@s 

London and North-Western Railway 28.1 8 

A railway... es 78 aes oe ae o 4 

is - ; 19 5 4 

2112 2 


He was satisfied that the compounding of locomo- 
tives had come to stay, and that it would spread 
universally—now or in the future. He had long 
advised his directors to run heavier trains, and he 
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THE TRANSPORTATION OF MINERALS BY RAIL. 
(For Description, see Page 752.) 
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was prepared to build big engines which he would | (Swindon) who stated that all which could be said | lines. As to recent advances in locomotive practice 
guarantee to be equal to any in the world for work- | for and against the compound locomotive was to be | they must not forget what had been done in America 
ing cheaply and keeping out of the shops. | found in the Transactions of the Institution. He during the last 10 or 15 years. There engineers 
Mr. Graham Harris said he had received a letter | said they all admired the ability Mr. Webb brought | had a much freer hand than here. The loading 
from Mr. Dugald Drummond (London and South- | to bear on the question, and they also admired the | gauge was 10 ft. 6 in. wide by 15 ft. high, against 
Western Railway) impugning the accuracy of Mr. | way it had been worked out across the Atlantic. | 9 ft. and 13 ft. here. They made great “—_ 
Webb's figures regarding coal consumption. The|He had no doubt that Mr. Webb’s figures were | get larger boilers, and they obtained excellen 
letter, which was not read, was accompanied by a/authentic, but a great deal depended on _ the | results. ‘ hi 
diagram which was on the wall. quality of the coal. It was usual to use local fuel,| Mr. J. A. F. Aspinall (Lancashire and Yorks “ 
The President then called on Mr, William Dean | and the quality varied a great deal between different | Railway) said that it was desirable to point out t 
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both Mr. Webb’sand Mr. Drummond’s figures were 
accurate. But such statistics were of no value 
without an absolute knowledge of the circum- 
stances connected with them. As to the com- 
pound locomotive, it was being used and doing 
good work both here, on the Continent, and in 
America. The Northern Railway of France was 
making splendid runs with such engines. The best 
conditions were long runs with heavy loads at high 
speeds. The compounds had disappeared from the 
North-Western trains on the Metropolitan lines, 
because there was little but stopping and starting. 
Mr. Webb’s ‘‘ Black Prince” engines looked well, 
but he had not ridden on them. He preferred 
those with a bogie, or rather a truck—he believed 
Mr. Webb preferred that term—in front. The four 
cylinders in line needed more than two wheels to 
carry their weight. He thought that many of the 
‘‘Greater Britains” would eventually be converted 
into the ‘‘ Black Prince” type. Personally he had 
been building engines with larger boilers of late. He 
thought that 500 gallons of hot water in the boiler 
were more advantageous than 500 gallons of cold 
water in the tender. Mr. Drummond had been 
building boilers with cross-tubes in the firebox,* 
and he was sorry he wa3 not there to explain what 
he had done. 

Mr. Barker said the electrical engineer would 
like to have some information about the rates of 
acceleration and loads on driving wheels on rail- 
ways. In reply, Mr. Webb said a train with a 
dynamometer car was running to Crewe the follow- 
ing day, and the speaker could obtain from it all 
that he desired. 

Mr. B. H. Thwaite, who was heard with difti- 
culty, said that in America compounding showed an 
average saving of 26.52 per cent. He had there 
a letter from the Richmond Locomotive and Ma- 
chine Works offering to send an engine to be tried 
on English lines in competition with English en- 
gines. The offer was addressed to the Institution 
of Civil Engineers, and the engine was No. 2427, 
which had been lent to a large number of American 
companies for experiments. Mr. Webb here in- 
terposed that he had received a drawing of the 
engine, and that it would not pass our loading 
gauges. Mr. Thwaite replied that they would 
take the responsibility of that, whereupon Mr. 
Webb explained that the engine could not get 
through a single British station, bridge, or tunnel. 
Mr. Thwaite was understood to say that the Rich- 
mond Company would modify the engine to English 
requirements. 

Mr. David Joy recalled a remark of Sir John 
Durston’s to the effect that when marine engineers 
went in for high speeds and pressures, they turned 
to the locomotive to learn how to doit. Sir John 
added that now the marine engineer had passed 
his example and left it behind. Mr. Joy took that 
as a challenge, and, in reply, he had designed a 
three-cylinder locomotive with a very simple valve 
gear, about which he would read a paper in the 
autumn. 

The discussion then terminated, and, in reply, 
Mr. Webb said that the four-cylinder arrangement 
he had described had the great advantage that it 
did not give a hammer blow on the rails. 


Power on Tramways, Licut Ratmways, AND 
Moror Cars. 

After a vote of thanks to Mr. Webb the chair 
was taken by Mr. Dean, and Mr. Parker read his 
paper, which will be printed in full on page 756. 
The discussion was opened by Mr. John I. Thorny- 
croft, who said he was glad to see the greatly increas- 
ing interest in this subject. He felt assured steam 
would play an important part on the common road 
in the future. Mr. Parker had told them all about 
electric tramways, and had said that if they could 
have long runs they could reduce the weight of the 
train. But the first place to try electric traction 
was where the runs were short—the underground 
railways. Mr. Parker talked of the gases of com- 
bustion given out by an engine. They certainly 
were obnoxious in a tunnel, but not in the open air. 
At present the motor car industry was hampered 
by the law, because the empty weight was confined 
to three tons. It was impossible to keep to that 
without using expensive materials, hke aluminium 
and high-grade steel. To use steam for heavy loads 
the tare ought to be increased to four tons. As 
long as you could connect your car to a fixed engine 
by a wire, electricity held the field. But when the 





* A two-page engraving of one of these engines is 
given in our present issue, 


wire was left, and the electric energy was carried in 
a battery, it had no advantages. He believed in 
the compound engine, and he used it on the road. 

Mr. A. L. Steavenson (of Durham) approached 
the subject as a mining engineer accustomed to 
deal with haulage. Years ago he found he could 
get 56 per cent. of useful effect, and he would like 
to know what the electricians got now. He had 
compared drills driven by air and electricity, and 
found the powers required to be 117 and 17 horse- 
power respectively. The explanation was that the 
air pipes leaked badly, and it mattered little at the 
engine whether the drills were working or not. At 
one time he made a dynamometer to measure the 
effort of a horse. He found it gave 1.87 horse- 
power while pulling, but the road was short and 
the horse returned without load. He had found 
that big horses could give nearly 5 horse-power for 
a short time. The reason of the success of electri- 
city on tramways was, there was always a com- 
petent engineer in charge. When steam was used 
the engines were left to a foreman. 

Mr. Ball said his firm had had motor cars 
running for six months, and that the cost, in- 
cluding depreciation, interest, wages, fuel, and all 
charges, was 3d. per ton-mile of goods carried. 
That was on a basis of 2 life of six years, and 30,000 
net ton-miles a year. They wanted to be able to 
deal with loads of 7 or 8 tons, but to do this the 
law must be amended. It would be better, instead 
of saying that the net weight must not exceed 
3 tons, to fix the load per inch width of tyre. 

Mr. R. G. Elwes said he thought better of gas 
traction than did the author of the paper. At 
Blackpool it had been proved to be fairly econo- 
mical. On a basis of 1} year’s working, with gas at 
2s. 6d., the cost was 1.4 penny per car-mile for gas, 
and 3.7 pence everything included. It compared 
very well with compressed air for economy. He 
asked all thinking of mechanical traction to con- 
sider gas. For steam traction he thought well of 
the Schwey geared locomotives, as the pistons ran 
at a good speed. 

In reply Mr. Parker suggested that all who were 
thinking of adopting gas traction should first try a 
ride on acar. He was sorry that the figures in his 
paper were not more complete, but they are diffi- 
cult to get. 

Forcine Macuines, 


Mr. A. Tannett Walker then took the chair, 
and Mr. Brett’s paper—which we shall print 
next week—was read, in his absence, by Mr. 
Ellington. It was entitled ‘‘ Forgings and the 
Machines used in Producing Them.” It com- 
menced by recalling how readily iron and steel 
lend themselves in a plastic state to be fashioned 
into every conceivable form, and then stated that 
‘the basis of accurate forging was die-forging.” 
The author also described the usual forms of die- 
forging machines, and referred to a new system in 
use by the London and North-Western Railway, 
and by the Great Western Railway Companies, by 
which, in the near future forged joints, links, 
pistons, connecting-rods would be produced true to 
form and measure. 

The discussion was very brief. Mr. Webb con- 
firmed all that had been said about the new forging 
machines, and said he hoped to increase the num- 
ber from two to ten. Mr. Butler stated that he 
had had much experience at the Arsenal with 
steam hammers, with drop forging, and with hy- 
draulic forging, and he preferred the latter, because 
it held the article tight while it assumed its final 
shape, and it did not spring when it came out of 
the die. This referred more particularly to small 
and thin objects. Mr. Webb here interposed that 
the hydraulic press wore out the dies very rapidly 
while the forging press did not. 

Mr. Abel related how a large number of drop 
forgings, from different makers, would not give 
the required tensile strength, while similar objects 
made by smiths would doso. He inquired if any 
one had met with a similar experience. As Mr. 
Brett was absent there was no reply, and the sitting 


ended. 
SECTION V.—SHIPBUILDING. 


This section met in the committee-room of the 
Guildhall, Westminster, under the presidency of 
Sir Edward Reed. At the meeting on Wednesday, 
the 7th inst., the first subject brought up for dis- 
cussion was that of 


Swirt PAssENGER STteaMERS OF MOopERATE Size, 





which was introduced by a note contributed by Mr. 





Edwin Lewis Martin. This paper we print in full 
on page 756. 

In the discussion which followed, Mr. Sydney 
W. Barnaby, who acted as honorary secretary to 
the section, gave particulars of two P. and O. twin- 
screw express steamers, the Isis and Osiris, which 
had been built by Messrs. Caird and Co., for con- 
veyance of passengers in the Mediterranean. The 
length of these vessels between perpendiculars was 
300 ft., their breadth 37 ft., and the moulded depth 
18 ft. 6in. The gross registered tonnage was 1728, 
and the net registered tonnage 123. The load 
draught was 15 ft. 10 in., and the displacement 
2515 tons. The total coal capacity, including re. 
serves, was 448 tons, and the total capacity of 
mail room, 300 tons. These vessels carried 70 first 
saloon passengers, the total number of ofticers 
and crew being 102. The engines consisted of 
two sets of four-cylinder triple-expansion engines, 
having high-pressure cylinders each 24} in. in 
diameter, intermediate cylinders 39 in. in dia- 
meter, and two low-pressure cylinders on each 
set of engines of 42 in. in diameter, the stroke 
of all being 36 in. The boilers consisted of 
two double-ended and two single-ended marine 
boilers with 18 furnaces. They were fitted with 
Howden’s forced draught, and had a firegrate area 
of 365 square feet, the heating surface being 13,220 
square feet. The propellers were of manganese 
bronze of 12 ft. in diameter and 165 ft. 3 in. pitch. 
These vessels were fitted with an electric installa- 
tion of 350 lights ; 75 per cent. of the total internal 
capacity of the ship was occupied by engines, 
boilers, and coal, and a speed of over 20 knots had 
been obtained at sea. 

Mr. Caird, of Greenock, said that his firm had 
been the builders of the two vessels to which refer- 
ence had been made by Mr. Barnaby. Perhaps the 
most striking feature in these ships was the lowness 
of their total resistance ; they had checked this 
feature by means of several trials, and were satis- 
fied as to its accuracy. Mr. Martin had given a 
test of propulsive efficiency in case of vessels of the 
same type, and intended for similar service, which 
he had stated he had found very useful. The co- 
efficient of efficiency or figure of merit was obtained 
by computing the tons of coal per thousand miles, 


per hundred units, D® per 10 knots, the reduction 


to 10 knots varying as the cube of the speed. Mr. 
Caird did not see how this could be applied, espe- 
cially as it was an arbitrary reduction in the matter 
of speed. He had been asked with regard to the 
rated steaming obtained by these vessels, and he 
might say that they had reached 20.6 knots on 
trial ; whilst 20 knots had been surpassed on two 
occasions in ordinary running. 

Professor Biles remarked that dimensions were 
the crucial point in the subject under considera- 
tion, inasmuch as the vessels dealt with were 
described as being of moderate size. The dimen- 
sions of vessels governed the specific weight of 
hull, and not enough attention was paid to this 
question ‘of specific weight. Of course the 
specific weight of machinery must also be taken 
in consideration. The tendency of everyone that 
had to do with a ship, excepting her designer, 
was to add to the weight of the vessel, and 
this the naval architect had to resist for all he 
was worth. Everyone wanted to make improve- 
ments, and every improvement meant additional 
weight. No one but the designer, responsible 
for the performance of the vessel thought there 
could be any improvement in taking anything 
out of her. One of the great benefits of improved 
material used in modern times was that it reduces 
the specific weight, and the chief element of success 
in these Jater-day vessels was the light weight of 
hull. In this respect, Professor Biles gave two 1n- 
stances. Two Channel steamers had been built, 
one to class 100a at Lloyd’s the other being built 
to a classification which waived the need of 
registry, so that the scantling was made lighter. 
This had led to a reduction of 20 per cent. m 
the weight of the hull, and in consequence the 
second vessel obtained the same speed as the first 
named, the latter having been classified with 40 
per cent. less power. These were cross-Channel 
boats, and the scantling of both of them was found 
to be amply sufficient. The result was that 4 
cheaper ship run at a lower cost was obtained, the 
only difference being the scantling of the hull. The 
second vessel was 2 ft. longer than that built to 
Lloyd’s specification ; that meant a difference of 
2 per cent. in the length, the beam being the same 
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The lighter ship was, of course, of lesser draught. 
These illustrations served to show the influence of 
specific weight, by which term the speaker meant 
the weight of the hull in proportion to its size. 

Mr. Caird here said that the vessels referred to, 
the Isis and the Osiris, were particularly heavy ships 
for their size, being 25 per cent. heavier than ships 
of a larger size. He based his figures on Professor 
Biles’s system of calculation which took the mean 
sectional area of material as a factor. Professor 
Biles stated that he considered vessels differing so 
much in dimensions from those which Mr. Caird 
had taken in his calculations, hardly gave a fair 
basis of comparison. 

A member here asked whether there was higher 
vibration in the lighter of the two ships referred to 
by Professor Biles. He thought that was likely 
to be the case. He wished to call attention to the 
question of riveting, and was of opinion that 
great improvements might be made by improved 
riveting. As an instance, he stated a case in 
which hydraulic riveting had been had recourse to 
where hand riveting had formerly been in use. 
The same rivets were used at first for the hydraulic 
riveting, but on closing them it was found they 
were } in. too short, and the consequence was they 
had to be discarded. This gentleman’s views on 
the subject of riveting were confirmed by another 
speaker, who was of opinion that the rules as to 
spacing of rivets wanted revising. All shipbuilders 
held with keeping of the weight of material down ; 
but whatever the material that might be used it 
would not produce a good job unless it were well 
riveted together. There was another detail to 
which more attention might be paid ; that was the 
provision made for the strengthening of round 
holes. The strengthening pieces should not be put 
inon random, but the doubling plates should be 
thinned off gradually so as to leave no hard places. 
Professor Biles in reply to the last speaker said 
that the vibration was less in the steamer of lighter 
scantling. This, however, was not an important 
matter as bearing on the question at issue, as in 
both cases the vibration was small, and even such 
difference as there was was due to the type of 
machinery employed, the light scantling machin- 
ery having the advantage in this respect. 

Mr. A. F. Yarrow rose next at the invitation of 
the President.- He said that he had not come 
prepared to discuss the author’s contribution. 
There was, however, one sentence in it which 
had caught his attention. Mr. Martin had said 
that there appeared to be little to choose between 
ordinary marine boilers with forced draught and the 
large-tube water-tube type to develop the power for 
a voyage of 1000 miles, whilst the small tube-type 
showed a saving in weight, but required slightly 
more space, and in the capacity for continuous steam- 
ing it was inferior to the marine type. So far 
as concerns passengers’ ships, therefore, water-tube 
boilers were, Mr. Martin had said, in the experi- 
mental stage. Commenting on this passage, Mr. 
Yarrow took exception to the remarks the author 
had made, which he thought could not be founded 
on experience with the best type of boilers referred 

As a matter of fact, the small-tube type of 
water-tube boiler required less space than other 
descriptions of marine steam generators. Mr. 
Milton here remarked that he understood the 
paragraph quoted by Mr. Yarrow should be 
taken in conjunction with the preceding sentences 
of the author’s note. Mr. Martin having stated 
that the pounds of coal per indicated horse- 
power, and also the indicated horse-power per 
square foot of grate and heating surfaces on round 
Voyages for various types would need carefully 
comparing, and the weights and spaces required for 
each for voyages of, say, 100, 500, 1000, and 3000 
miles, remembering that weight and space required 
per voyage for fuel for each type must come into 
account. Mr. Milton was therefore of an opinion 
that Mr. Martin did not mean that there would be 
more space and weight required in the small-tube 
type of boiler, but that the latter being not so 
economical, would need more coal, and therefore 
more bunker space. The length of voyage was 
an important matter to remember in considering 
this feature of fuel efficiency. On short voyages 
- coal burnt might not be so great a consideration, 

ut on ocean voyages it was a wise policy to sacri- 

Ce @ good deal to getting an economical engine and 
iler, because coal became an expensive commodity 
. the end of a voyage. Mr. Martin had said that 

ere was little to choose between ordinary marine 
ilers with forced dravght and the large-tube 








type ; but it should be remembered in considering 
this matter that though a thing might be true of 
the mercantile marine, it by no means followed 
in the case of war vessels, and it must be under- 
stood that the experience of one class of vessel might 
not be taken to govern the other. Sir John Dur- 
ston had said something about the life of tubes in 
a water-tube boiler. Mr. Milton commenting on 
this, pointed out that so great were the improve- 
ments constantly made in marine practice that 
vessels did not wear out, but became obsolete in 
10 or 12 years. Now an ordinary marine boiler 
would last this length of time, so the boiler would 
last as long as the ship. 

Mr. Yarrow, referring to Mr. Milton’s remark, 
said that even as amended by Mr. Milton, he did 
not accept the author’s statement in regard to the 
small-tube type of water-tube boiler. He con- 
sidered that whether the coal bunker accommo- 
dation were or were not taken into account, the 
express type of boiler occupied less space than 
the other kind. Another speaker remarked that a 
frequent source of error in computing the coal 
efficiency of boilers arose from the erroneous basis 
of comparison too often taken. People frequently 
accepted the grate area as a basis of comparison, 
instead of taking the practical result of the working 
of the boiler. In this way, if more power were 
obtained in terms of grate area with one boiler 
than with another it would evidently be erroneous 
to refer the fuel efficiency to grate area alone. 

Sir Edward Reed, in summing up the discussion, 
said he knew something of the great difficulty of 
getting definite particulars of ships from builders, 
and if this were so in cases where the details were 
wanted for practical work connected with construc- 
tion of a vessel, how much more was it likely to 
be the case in a discussion that was to go 
before the public. For that reason there could 
only be a general debate on matters of this kind. 
The two ships, the particulars of which Mr. Barnaby 
had read details, were remarkably successful vessels, 
and well worthy of the attention of all naval archi- 
tects. The chairman here gave particulars of cases 
within his own experience in which attempts had 
been made to check the addition of weight to the 
structural equipment of a ship during building. In 
one case by means of appointing overseers of a stern 
and inflexible character he had boen so successful in 
preventing additions being made, that when the 
draught had been taken in dock with perfectly 
smooth water, no variation from the specified 
draught could be observed. In another case 
where he had not had so full control, the various 
improvements suggested by the many authorities 
who control the building of the ship had resulted 
in the addition of draught of water which amountd 
to over 18 in. beyond that designed. 


Mercuant STEAMERS FOR WaR VESSELS. 


The next subject brought on for discussion was 
introduced by Professor J. H. Biles, who presented 
a note entitled ‘‘On the Practicability of so Con- 
structing Merchant Steamers as to Render Them 
Readily Available for War Purposes.” This contri- 
bution we print in full on page 757. 

Mr. Robert Napier opened the discussion on.this 
subject. He said he had designed two ships for a 
foreign Government which had very little money 
to spare. These ships were to be used as coasting 
vessels, and he was at some loss how to strengthen 
them sufficiently so that they would carry their 
guns in time of war. He had finally decided upon 
the use of web frames, by which the space in the 
vessel was not much obstructed, but sufficient stiff- 
ness was obtained, and that arrangement had been 
found successful. In the proposals Professor Biles 
had made it seem to him there would be consider- 
able difficulty in putting in the bolts that were to 
carry the armour. At present side armour was put 
in with wood backing; still, he did not mean to say 
that would not be worth doing if. thereby a good 
cruiser would be rendered available in time of war. 

Mr. Pilcher was of opinion that the danger to a 
ship through receiving a blow from armour not 
very strongly secured was apt to be overrated. 
He would illustrate his meaning by an instance 
which was well known of the firing of a Lee-Met- 
ford bullet at a steel shield. This shield was 
placed 2 in. from a sheet of plate glass in order to 
observe the effect of the impact of the bullet on 
the shield in regard to the movement of the whole ; 
and it was found that although the bullet was 
moving at so great a velocity, it hardly shook the 
shield. He thought probably that armour might 


therefore not need to be secured to a vessel's side 
with such extraordinary firmness, and that if a 
soft material were put between the protection 
would be very effective. Mr. Napier, however, 
did not see how armour could be hung to a ship 
unless it were attached to her side. 

Sir Edward Reed said he did not know what was 
the velocity of the bullet referred to by Mr. 
Pilcher, and its weight in relation to the plate, 
but there was no doubt that the speaker was right 
in his supposition that a great many people were 
in error as to the power of a projectile to move 
a plate at which it was fired. The enormous 
velocity of a shot enabled it to penetrate great 
thickness of plating, but the damage was apt to 
be very local, and the pressure on the backing 
was really almost nothing excepting in the imme- 
diate neighbourhood of the blow. Sir Edward 
had always taken a great interest in the subject 
brought forward by Professer Biles, and he had long 
ago concluded that one great difficulty in the deve- 
lopment of such ideas as those put forward by the 
author, was the impossibility of getting an interest 
established between the State and the individual. 
He failed to see why the nation should put millions 
into vessels which had a very small measure of pro- 
tection, and which with slight alterations from their 
warlike state might be made admirable mercantile 
and money-earning ships, thus tending towards the 
material prosperity of the nation. He was of 
opinion that if these millions, or at any rate a large 
= of them, that were spent on cruisers for the 

oyal Navy, were devoted to taking such measures 
as might be most expedient for transforming mer- 
cantile ships into cruisers, then much of the money 
would be better spent, and the Navy would be 
stronger in time of war, whilst the maritime trade 
of the country would be helped in an effectual 
manner. That later point, however, was one that 
must ever be borne in sight. They would have to take 
care that Government departments should put no 
undue burden on private enterprise. Ifthe depart- 
ments of the Government would not take this matter 
up, he hoped that the public spirit of the country 
would force it to the front. There was not so very 
great a difference after all in some types of war 
vessels and merchant craft, and they could be 
adapted for either of the two purposes without so 
great a transformation as to be beyond the bounds 
of practice. 

Professor Biles, in answer to the discussion, said 
that Mr. Napier had dwelt on the subject of carry- 
ing wood backing for armour. In a paper he had 
read before the Institution of Naval Architects 
in 1894, he had gone into this matter; he had 
then proposed to recess the side of a ship 
in the place where the armour belt would go, and 
to fill up this recess with wood in time of peace. 
When the ship was to be prepared for her warlike 
mission, a layer of wood would be taken out, and 
the armour would be submitted. The procedure 
he then advocated was that the shipowner should 
have charge of the appliances that would be neces- 
sary to convert the mercantile vessel into a 
ship of war, keeping the armour, splinter gratings, 
additional bulkheads, and various other appliances 
in store. In that case, on declaration of war, the 
various ports would be able tosupply spontaneously 
a number of war vessels. He thought the crucial 
point was whether we should get a greater return 
for the subsidies we paid to shipowners. At the 
present time he did not see that subsidised ships 
did much more than those which were not sub- 
sidised. The complementary question was, should 
all our cruisers be useless in time of peace? He 
was of opinion that some approximation could be 
made which would be of great value to the nation, 
both in strengthening the mercantile marine and 
the Navy. 

The demands upon our space compel us to defer 
until next week our report of the remaining pro- 
ceedings in this and other sections. 


(To be continued.) 





EXPRESS PASSENGER LOCOMOTIVE FOR 
THE LONDON AND SOUTH-WESTERN 
RAILWAY. 

We publish this week on our two-page plate a 
longitudinal section and a plan of a new express pas- 
senger locomotive recently constructed for the London 
oon South-Western Railway to the designs of Mr. D. 
Drummond, the locomotive superintendent. The en- 

ine is remarkable for several novel features, but we 
shall reserve a full description till another issue, in 








which we shall publish additional engravings. 
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ELECTRICALLY DRIVEN 25-TON GOLIATH CRANE. 
ROYCE AND CO. LIMITED, ENGINEERS, MANCHESTER. 


CONSTRUCTED BY MESSRS. J. H. 
(For Description, see Page 747.) 
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V, THE DESIGNS OF MR. D. DRUMMOND, LOCOMOTIVE SUPERINTENDENT. 
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CONTRACTS IN RESTRAINT OF 
TRADE. 


A contract which involves a total restriction of 
the right which all men have to practice their call- 
ing is prima facie illegal and void. Agreements of 
this nature have been classed according to the 
principles of our common law for countless genera- 
tions with contracts which are made for an illegal 
or immoral consideration. 

It can easily be perceived that this rule is founded 
upon the first principles of justice. It is for the 
good of the public that every man shall be at 
liberty to trade unfettered by restrictions which 
might deprive him of a means of livelihood and the 
public of the benefit of his services. Such being a 
broad statement of the rule of law, it is interesting 
to consider whether there do not exist certain cases 
in which a modified restraint of trade is beneficial 
to the individual and also to the community. 

Where a man agrees to sell the goodwill of his 
business, it is obvious that for the reasonable pro- 
tection of the purchaser, the vendor must enter 
into a covenant not to carry on the same business 
in the neighbourhood, or interfere with the cus- 
tomers whose patronage he has disposed of for a 
valuable consideration. Were such astate of things 
permissible, no purchaser of a business could feel 
secure, and it would be impossible for the vendor 
to obtain an adequate price for his goodwill, if the 
purchaser knew that he might at any time be de- 
prived of his newly-acquired customers without any 
prospect of redress. The insertion and due enforce- 
ment of such a covenant enables a tradesman to 
dispose of all the fruits of his industry. Again, 
consider those cases where a manager or assistant 
is employed in an industry, association with which 
involves the acquirement of much technical in- 
formation, not to mention the knowledge of many 
valuable trade secrets. In such cases we frequently 
see inserted in the contract of service a clause 
which prohibits the servant or assistant, as the case 
may be, from entering the employment of a rival 
in trade after the period of service has come to an 
end. The disclosure of trade secrets to a rival or 
the establishment of a similar business in the im- 


9] mediate neighbourhood are thus prohibited, and it 


will be seen that unless such things were possible 
no man would be safe in employing an assistant or 
accepting the articles of an apprentice. 

From the foregoing observations we notice that 
where the restraint affords protection to the pur- 
chaser, it also confers a benefit upon the vendor, 
who can obtain a suitable price for his connection. 

Having now endeavoured to show that the 
general rule as to the illegality of contracts in 
restraint of trade must be received with some 
modification, we shall pass on to consider a few 
of the cases in which these contracts have come 
before the Courts for interpretation. In the first 


7| place, it will be expedient to make a few remarks 


as to the adequacy of the consideration. It may 
be taken as an elementary rule that the Court will 
make no inquiry with regard to the amount of the 
sum which is paid for a goodwill, provided it is 
shown that there is a consideration which is not 
merely colourable. 

A man must be bound by his own acts, and if he 
is foolish enough to part with his practice or con- 





nection fora trifling amount, he will find no remedy 
at law ; provided the Court is satisfied that the 
contract is otherwise capable of being enforced. 
If there were no consideration, it might ‘‘ either 
be a fraud upon the rights of the party restrained 
or a mere voluntary contract, a nudum pactum, and 
oo void.” (Hitchcock v. Coker, 6 Ad. and 

-» 438, 

Assuming, then, that there is consideration to 
support the contract, we have next to examine the 
rules by which the Court is guided when deciding 
whether these contracts are legal or not. 

Restriction is of two kinds: restriction as to 
time and restriction as to space. A man may bind 
himself not to carry on a certain business for a 
fixed number of years or for his lifetime. It is 
now a settled rule that the Court will not declare 
a contract void on the ground merely that it is un- 
limited as to time. The reason for this is suc- 
cinctly given in the case of Hitchcock v. Coker 
(6 Ad. and E., 454). ‘‘ The goodwill of a trade is a 
subject of value and price. It may be sold, be- 
queathed, or become the assets in the hands of the 
personal representatives of a trader. And if the 
restriction as to time is to be held to be illegal if 
extended beyond the period of the party by him- 
self carrying on the trade, the value of such good- 
will considered in those various points of view is 
altogether destroyed.” 

Having arrived at the conclusion that a contract 
for which there is consideration is not invalidated 
because it endures for the life of the party re- 
strained, it remains for us to consider how far the 
restriction as to space may extend. 

Here we encounter a most interesting example 
of the way in which our uncodified system of law 
adapts itself to the needs of advancing civilisation. 
Owing to the penny post and the telegraph, a man 
is able to conduct his business over a very much 
larger area than that which he could have reached 
before those means of communication were dreamed 
of. A district which would have been regarded as 
infinite at the close of the last century would now 
be looked upon as reasonable for the protection of 
the purchaser of a goodwill. 

Moreover, when the Court is about to discuss the 
legality of these contracts it must take into con- 
sideration the nature of the business and the 
character of the customers who are likely to be 
affected by the exchange. 

A few examples of decided cases will show the 
attitude of the Court towards restriction as to space. 
In Horner v. Graves (7 Bing., 735) where a dentist 
had sold his practice in York, it was held thata 
circle of the diameter of 200 miles round that city 
was unreasonable for the protection of the pur- 
chaser. In Mallam v. May (11 M. and W., 667), 
which was also a case of a dentist, the covenant res- 
training the vendor from practising extended ‘‘to 
the cities of London or Westminster, and within a 
distance of 600 miles from the same respectively.” 
In this case the Court severed the covenant; that is 
to say, while it held the restriction unreasonable to 
within 600 miles of the two cities, it nevertheless 
declared it reasonable as regarded London and 
Westminster, and granted the injunction accord- 
ingly. In Leather Cloth Company v. Lorsont (L R 
9 Eq. Ca., 345) the defendant was held bound by 
his covenant not to carry on directly or indirectly 
or allow others to carry on in any part of Europe 
the manufacture or sale of products manufactured 
by the process sold by him to the plaintiffs. 

In the famous case of Nordenfelt v. Maxim 
Nordenfelt Company (1894, A. C., 535) we have an 
instance of a covenant which, although unlimited, 
e.g., world wide as to area, was upheld by the 
Court. It will be remembered that the patentee 
undertook not to engage in the business of a manu- 
facturer of guns and ammunition except in the com- 
pany’s behalf for 25 years. The covenant was up- 
held owing to the nature of the business and the 
nature of the customers, who could only be the 
Governments of this and other countries. 

Having now become acquainted with the rules 
which govern this branch of the law of contract, we 
are in a position to understand the case of Haynes 
v. Doman, which was heard in the Court of Appeal 
on May 8. There the defendant, in consideration 
of the plaintiff engaging him as a servant, agreed 
that he would not, during the said service and 
employment, or after the determination thereof by 
notice, discharge, or otherwise howsoever, make 
known :or divulge the secrets of the‘said: Charles 
Haynes ; or after the determination of such service 
work for or serve any other peissn or persons, com- 
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pany or firm carrying on or dealing in the same kind 
of business or any part thereof, within a radius of 
25 miles from the works of the said Charles Haynes 
without his written sanction. The plaintiff was a 
hardware manufacturer at Dudley, and the defen- 
dant, who entered his service as clerk in 1894 upon 
the above terms, left the service in 1897. He 
returned to the Black Country in 1898, and then 
entered the employ of Benjamin Priest and Sons, 
who carried on a business similar to that of Charles 
Haynes within the prohibited area. The action 
was brought for an injunction, which was granted 
by Mr. Justice Stirling. The injunction was upheld 
by the Court of Appeal. Lord Chief Justice Lindley 
in the course of his judgment saying: ‘‘To prohibit 
the defendant in this action from engaging in busi- 
ness such as is carried on by the plaintiff with the 
limited class of people mentioned in the agreement, 
without the written sanction of the plaintiff, is, in 
my opinion, quite reasonable in all the events which 
I can suppose the parties to have contemplated.” 

Of even greater interest is the case of Under- 
wood v. Barker, which was heard in the same Court 
in February of this year. There the defendant, 
who had been a manager in the employ of a firm 
of corn merchants, was restrained from entering 
the service of a rival corn factor in pursuance of a 
covenant which was almost world-wide in extent. 

The above outline of the law upon the subject of 
contracts in restraint of trade may prove useful 
to those who have occasion to enterinto them. It 
is often important to know the legal effect of a 
covenant before becoming bound by it, especially 
where, as in these cases, the whole future of a com- 
mercial career may depend upon the interpretation 
of an agreement. 

The whole question may be summed up in the 
words of Lord Macclesfield when giving judgment 
in Mitchell v. Reynolds (1 Peere. Wms., 181): ‘‘ In 
all restraints of trade where nothing more appears, 
the law presumes them bad; but if the circum- 
stances are set forth, that presumption is excluded, 
and the Court is to judge of those circumstances 
and determine accordingly ; and if upon them it 
appears to be a just and honest contract it ought to 
be maintained.” 








THE STRIKE AT CREUSOT. 

Creusot has lately been the scene of an incident 
unparalleled in its history—a general strike. It 
would have seemed impossible that a concerted 
uprising of workmen could have occurred in this 
gigantic establishment, which during the manage- 
ment of three generations of Schneiders has been 
administered on almost patriarchal lines. The 
town of Creusot is populated by the workmen, 
their wives and families, and pensioners, who 
have all for many years been kept isolated from the 
contaminating influence of strike agitators. The 
spirit of contented labour seemed to have settled 
upon Creusot and to have rendered active dis- 
satisfaction impossible. If wages were not high, 
employment was assured, living cheap, house rent 
almost nominal ; pensions, too, were given, and 
medical service of the best kind was organised on 
the most complete scale, not cnly for the workmen, 
but for their wives and families. Only once before 
has anything in the nature of a strike occurred ; 
that was in 1869, when, through some misunder- 
standing, trouble occurred for a short time, and 
was at once suppressed by explanation. But last 
week matters were quite different, and the strike 
was conducted on lines that would delight the 
most advanced trades union leaders: bands, pro- 
cessions, agitators’ harangues, threats, bombs, 
soldiery, and so forth. But all these things were 
as the crackling of thorns under a pot, and the 
storm which burst on Tuesday of last week was 
dispersed the following Saturday, when all the men 
were either back at work or willing to return, and 
the organisers had been summarily dealt with. 

It may be remembered that Henri Schneider 
died on May 17, 1898, leaving the control to his 
son, M. Eugene Schneider. This gentleman deter- 
mined, as a memorial to his father, on two things ; 
to raise the pensions to old workmen from 300 
francs to 365 francs a year, and to make a certain 
increase in the wages, the latter change to date 
from May 17 last, the anniversary of Henri 
Schneider's death. Before this increase in wages 
(representing 40,0001. a year) could be announced 
as a detail of general policy, the outbreak com- 
menced. An advance had been conceded & few 
weeks since to the workers in the blast-furnace 





department, which was probably the reason of the 
demand for twice this amount of increase by a 
certain number of employés in the other depart- 
ments. The outbreak was organised by a handful 
of worthless outsiders who had effected a lodgment 
in Creusot, and were backed by agitators who came 
from Paris. These disaffected the younger and 
idler of the workmen, and within a few hours, 
by persuasion or intimidation, all the hands came 
out, and work was suspended on Wednesday. 
Rioting soon followed, and some little damage 
appears to have been done. The troops that were 
called in speedily suppressed these demonstrations, 
and greatly to the satisfaction of the employés, and 
a large proportion of the workmen, matters were 
brought to a satisfactory issue by a manifesto 
issued by M. Schneider on Friday, the 2nd inst. 
This manifesto, which had been preceded by a 
conference between M. Schneider and some of the 
steadier men, was as follows: ‘‘ The workmen who, 
this morning, have answered my appeal, and who 
have given me a mark of confidence for which I 
now thank them publicly, have been the first to 
learn of my plan of increasing my workmen’s pay, 
which I had elaborated, and which I had deter- 
mined should date from May 17 last, the anniver- 
sary of my father’s death. I have asked those 
men to explain my intentions to their comrades, 
and to tell them that all daily wages will be 
increased ; to workmen of 21 and upwards by the 
sum of 24d. per day ; of from 18 to 21, by 2d. a day ; 
and under 18, by 14d. per day. I havealso chosen 
the same workmen to announce to all, that I have 
accorded to my old and pensioned servants, medical 
pass-books which will assure to them and their 
wives, medical and pharmaceutical attention. In 
addition, there will be two pay days a month. 
(Signed) Schneider.” This manifesto was received 
with enthusiasm, and the prime movers of dis- 
order found it convenient to disappear hurriedly. 
On Saturday morning 92 per cent. of the men were 
back at work, the remaining 8 per cent. having 
been absentees, and not knowing of the pleasant 
turn things had taken. 

The special features of this great strike are: The 
suddenness of the outbreak ; the quickness of its 
suppression, and the autocratic tone of the mani- 
festo. Certainly strikes are one of the things that 
can be managed in France (or, at least, in 
Creusot), better than they can be here. The most 
curious feature, perhaps, is that the mer, though 
perfectly satisfied with the result, gained nothing, 
the 24d. rise having been decided on previously, 
as a tribute to the late M. Schneider. The only 
concession made was, in fact, that there should be 
two pay days instead of one per month. And this 
has given rise to dissatisfaction on the part of the 
steadier men, who consider that more frequent pay- 
ments lead to extravagant habits. 








CONVERSAZIONE AT THE INSTITU- 
TION OF CIVIL ENGINEERS. 

A CONVERSAZIONE was held last night at the Insti- 
tution of Civil Engineers, Great George-street, 
Westminster, and will be repeated this evening. 
The guests were received by Sir W. H. Preece, 
President, and an excellent programme was pro- 
vided for their entertainment. In the reading 
rooms and library there was a fine display of engi- 
neering models and other objects of technical 
interest, though little essentially novel. 

The Royal Small Arms Factory, Enfield, had a 
very interesting exhibit in the Council Room, in 
which was included specimens of a 6-in. solid-drawn 
cartridge-case for a quick-firing gun, in all stages of 
manufacture, from the flat brass disc to the finished 
article. Another object of interest at this stand 
was a 6-in. nickel steel shell, which had perforated a 
9-in. steel plate, and seemed little the worse for its 
experiences. The components which go to the 
making of the Lee-Enfield rifle are also shown both 
in the rough and the finished state. The complete 
weapon was on view, as well as a skeleton action. 
A couple of service swords, bent to show the temper, 
were displayed on a board at the back of the stand, 
as well as a couple of rifle barrels, which have 
been fired after placing an obstruction in the barrel. 
The barrels have merely bulged locally, without 
suffering any further deformation. 

Mr. A. Greenwood exhibited a small Laval tur- 
bine coupled through reduction gearing to a small 
dynamo, giving 15 amperes at 110 volts. With the 
larger sizes of the turbine it is usual to drive two 
dynamos, one on each side of the first motion shaft. 





The pressure on the pinion teeth is thus balanced, 
and the load on its bearings reduced, but in the 
example shown this precaution has not been deemed 
necessary. The bearings, we noted, had ordinary 
lubricators, no special arrangements in the way of 
forced lubrication being provided. 

The exhibit made by Mr. James Holden, the 
locomotive superintendent of the Great Eastern 
Railway, included a model of a locomotive boiler, 
to which doors were fitted permitting the firebox 
and smokebox arrangements to be easily inspected. 
Another model showed the working of the ordinary 
link-motion reversing gear. The most important 
portions of Mr. Holden’s exhibits were, however, 
specimens of the liquid fuel burners, with which he 
has attained such marked success both in locomo- 
tive and stationary boilers. A variable exhaust 
nozzle was also on view, whilst in addition to the 
models already referred to are others of a Great 
Eastern Railway horsebox, an ‘‘either way” 
wagon brake, and a door balance for wagons. 

he Cambridge Scientific Instrument Company 
showed two specimens of the Callendar recorder, 
which we illustrated in our issue of May 26, page 676. 
One of these was fitted asa recording pyrometer, 
and the other as a recording voltmeter. Mr. W. 
Duddell’s oscillograph, for tracing alternate current 
waves, which we described in our report on the 
Conversazione of the Royal Society, was also ex- 
hibited at this stand, as well as one of Professor 
Ewing’s seismographs. An exhibit of much his- 
torical interest was made by Mr. William Dean, 
M.I.C.E., in the shape of specimens of the rail 
sections used on the Great Western Railway from 
1838 to the present time. The rail laid in 1838 
weighed 45 lb. per yard, and the standard now in 
use weighs 95 lb. per yard. In one sense, how- 
ever, this is a retrogression, as some of the Barlow 
rails laid down in 1875 weighed 99 lb. per yard. 
The heaviest rails ever used on the line are the 
special section bridge-rail type, laid through the 
Severn Tunnel in 1891, which weighed 120 Ib. per 
yard. Mr. Dean was also responsible for a full- 
sized model of the working parts of the automatic 
vacuum brake in use on the Great Western Railway. 

Messrs. Fraser and Chalmers showed by means of 
models, the ingenious Blanton fastening for cams, 
pulleys, and the like, which was illustrated in our 
issue of February 25, 1898. The device consists in 
turning by means of special tools, both shaft and 
cam to such a shape that the two interlock when 
rotated in the proper direction, but can be instantly 
freed by a turn in the opposite direction. The bore 
in the boss of the cam or wheel has, in fact, a number 
of grooves of a ratchet tooth section cut in it, into 
which fit corresponding projections on the shaft. 
Mr. C. E. Templer exhibited one of the steam stop 
valves originally designed by himself in conjunc- 
tion with Mr. Rance. At a cursory glance the 
valve would be considered of the balanced type, 
but this is not the case. There are, it is true, two 
valves lifted by the same spindle, but the two are 
totally independent, one having a certain amount 
of freedom longitudinally which allows it to close 
before its fellow. A full description of the valve 
appeared in ENGINEERING, vol. lxiii., page 254. 
Messrs. G. H. Sheffield and J. D. Twinberrow 
showed a model of the high-capacity mineral wagon, 
which we this week illustrate on pages 738 and 739. 
In view of the enormous progress realised in the 
States in the matter of reducing the labour cost in 
the production of steel, the models of the Well- 
man rolling open-hearth furnace and the electric- 
charging machine worked in conjunction there- 
with, which were exhibited by Mr. A. P. Head, 
attracted special attention. A description of these 
models would be unintelligible in the absence of 
drawings, but readers will find a full description 
of the apparatus in Mr. Head’s paper read before 
the South Staffordshire Institute of Iron and Steel 
Works’ Managers, published in ENGINEERING, 
vol. Ixv., page 597. : 

In the library were a number of very fine ship 
models, of which those of the Turbinia and of other 
turbine boats, viz., a 55-knot destroyer and a 27- 
knot Atlantic liner, suggested by her builders, pro- 
bably attracted the most attention. The model of 
the torpedo-boat destroyer shown, was, we observed, 
provided with four shafts, each carrying two screws, 
and a model of an ocean-going passenger steamer 
was similarly fitted. The model of the Powerful, 
shown in the back library by Messrs. Vickers, 
Sons, and Maxim, was an exceptionally fine one, 
both as regards size and finish. 

Sanitary engineers found much to interest them 
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in the exhibition of cultures and microscopic 
specimens of types of water and other bacteria 
which Dr. Allen Macfadyen had arranged -in 
Room VIII. 





THE TRIALS OF H.M.S. “HERMES.” 

Tue second-class cruiser Hermes, built and en- 
gined by the Fairfield Shipbuilding and Engineer- 
ing Company, Limited, Govan, has just completed 
an interesting series of steam trials which may go 
far to assist in the further solution of some of the 
problems associated with high steam pressures. 
In this matter Sir John Durston, K.C.B., the 
engineer-in-chief of the Navy, continues to show 
a well-directed energy which must be valuable in 
the results it yields. We have already had occa- 
sion also to mention the co-operation of the engi- 
neering managers of several Admiralty contractors, 
and in this Mr. Alexander Gracie has taken a 
large part in the Diadem, Argonaut, and now in the 
Hermes, This last mentioned, it may be premised, 
is an improved type of cruiser based on the Venus 
and Talbot classes. The dimensions are the same 
-—350 ft. length between perpendiculars, by 54 ft. 
beam, with a draught of 20 ft. 6 in., at which the 
displacement is 5600 tons. The vessel is of the 
protective deck type, and carries 550 tons of coal in 
bunkersimmediately within theskin of the shipabove 
and below the protective deck on either side of the 
three boiler compartments. The internal arrange- 
ments are admirably conceived, the accommodation 
being quite equal to that in first-class cruisers, and 
an important change is that all eleven guns are 
of 6-in. calibre, whereas in the earlier ships five 
were of 6-in. and six of 4,7-in. calibre; so that 
Sir William White, the Director of Naval Con- 
struction, has, as usual, marked in the class his 
characteristic progressive improvement. 

The special trials undertaken with the Hermes 
were in continuation of those in the Argonaut, 
where it may be remembered some general conclu- 
sion was evolved by results as to the economy of 
steam jacketing and of various degrees of expan- 
sion. In the Hermes exactly the same arrange- 
ments were made for measuring the water,* but 
here trials were made at one-tenth of the maximum 

wer as well as at one-fifth and at three-fifths. 

here were two runs of 12 hours’ duration at 1000 
indicated horse-power, one of them with the en- 
gines taking steam at a high pressure with an early 
cut-off ; the other at a low pressure—about 160 Ib. 
—with a late cut off. Each trial was divided into 
three periods of four hours ; in the first of which 
all the jackets were used, in the second only the 
low-pressure cylinder jackets were in use; and in 
the third no steam was admitted to any of the 
jackets. The 30 hours’ trials at 2000 and 7500 indi- 
cated horse-power were similarly divided into three 
_ of 10 hours’ duration for the same purpose. 

laborate data were taken, but these have not 
yet been worked out or verified ; so that until we 
can have all the results, it would not be desirable 
to make any deductions, and even partial results 
would be misleading. We hope, however, to 
return later to this matter, and meanwhile may 
consider some of the other points of the trials. 

So far as ordinary steaming is concerned, the 
results forall the trials are set out in the appended 
Table, which gives the mean of means attained 
on the two 12-hour trials at 1000 indicated horse- 
power, the 30-hours’ run at 2000 indicated horse- 
power, the 30-hours’ at 7500 indicated horse-power, 
ogg the full-power (10,000 indicated horse-power) 

rial. 

, As to the coal consumption, a point to be borne 
in mind is that in this case stokers were sent on 
board who had no previous experience of the Belle- 
ville boilers, excepting two leading hands, and 
the improvement in the later trials, specially 
notable in the case of the trial at 7500 indicated 
horse-power, is most satisfactory. It suggests that 
the art ofstoking may be easily acquired. The coal 
in the earlier trials was rather fine ; that on the 
later trials was an improvement. The 2000 indi- 
cated horse-power trial, however, was not considered 
sufficiently satisfactory as regards coal consumption 
by the Admiralty, and this will be repeated. Having 
given the coal-consumption results got without any 
Special conditions in the Hermes, it may be inte- 
oe to give the average results of the vessel of 

€ same class, fitted with cylindrical boilers. At 
one-half power the average was 1.64 1b., and at 
natural draught, or four-fifths full power, 2.18 Ib. 


* See Excrngerine, pages 338, 391, and 432 ante. 





MEAN Resvtts or Triats or H.M.S. ‘‘ Hermes,” 
(Burtt AND ENGINED BY THE FAIRFIELD SHIPBUILDING AND ENGINEERING CoMPANY, Lim1TED, GOVAN.) 








First 12- Hours’ 
1000 Indicated 





| Second 12-Hours’ 


80-Hours’ 2000 Indi- | 30-Hours’ 7500 Indi- 


10,000 Indicated 





vipat 1000 Indicated Horse-| cated Horse-Power | cated Horse-Power 
Horse-Power |" power Consump- | Coal Consumption | Coal Consumption | Horse-Power Coal 
Conyers tion Trial Trial. Tri Consumption Tria', 
al. z 
aieeas: May 31, 1899. | June 1, 1399, May 30, 1399. | June 4, 1899. June 6, 1899. 


























star. rt |starboard | rt |starboard rt |starboard | rt |starboard| port 
Mean steam in boilers .. Ib.) 239 138 | 166 “ LB ap 264 = 240 3 
»  »» _atengines .. »» 169 | 176 124 155 223 222 228 
»» cut-off in high-pressure | 
cylinder .. ne - --| 20 per cent. About 50 per cent. | About 28 per cent. 56 56 | 72 70 
Mean vacuum P « Se wae-) Ss ee ee 25.4 | 25.6 25.2 25.9 | 24.4 24.5 
** revolutions .. oe | $15 | 853 | 863 | 867 109 =| «21089 165.3 166.4 | 181.6 183.9 
High .. lb.} 139 | 103 | 239 | 95.4 84.3 | 85.1 88.2 91.3 | 100.0 95.4 
Mean pressure ) Intermediate,,| 10.5 | 10.1 | 8.6 94 15.8 | 14,1 35 6 85.7 401 42.1 
in cylinders ) Low forward ,,| 5.15 7.46 | 3.8 3.7 6.2 85 14.9 16.3 20.6 21.3 
w aft » | 4.8 | 6.04 | 3.5 36 5.5 6.7 14.3 16.7 20.2 218 
High .. . 89 71 | 166 | 177 302 307 1173 1220 1471 1411 
Indicated J Intermediate .. 188 | 182 156 171 361 323 1237 1261 1529 1627 
horse-power } Low forward ..| 119 174 =| 90 «| 89 186 | 254 676 743 1027 1075 
Low aft -| 112 | 141 84 | 85 165 201 648 765 983 1101 
Total indicated horse-power ..| 506 568 | 496 | 522 1014 =| = «1085 $734 3979 5010 5214 
I‘ , oy 3 xX % Yi. — TF 
Gross total indicated horse-power! 1074 1018 2099 7713 10,224 
Mean coal, pounds per I.H.P. ..| 2.61 2.31 2.32* 1.59f 1.58 
Speed ee an os knots, 10.45 | 10.4 13.4 188 20.5 








* Owing to this high coal consumption, the Admiralty have ordered this 30-hours’ trial to be repeated. 
t Allowance made for evaporation. 


per horse-power hour. It is worth noting also that 
on the 7500 indicated horse-power the work was 
well distributed over the six batteries of boilers, 
the number of buckets of coal used in the respec- 
tive stokeholds in the 30 hours being notably uni- 
form—525 in the forward stokehold, then 526, 
503, 531, 532, and 551 in the after stokehold. In 
the 1000 indicated horse-power trials, which fol- 
lowed the 2000 indicated horse-power, although given 
first on the Table for convenient reference, six of 
the eighteen boilers were used. The 2000 indicated 
horse-power trial was started also with six boilers, 
and with good coal these would have sufficed ; but 
three more boilers were ultimately lighted to mini- 
mise the amount of ‘‘ working” of the coal on the 
bars, whereby much of it was lost through the 
grates owing to its fineness, On the 7500 and 10,000 
trials all the boilers were lighted. Air blowers 
were used for a short time with the six boilers ; 
but not until the 7500 indicated horse-power trial 
were they brought completely into use, and even 
then the pressure was only 3 lb. to 3} lb. per square 
inch. The fans were only run at the full-power 
trial, and then ata low speed, the air pressure being 
only }in. Before departing from the subject of 
steaming, it may be said that the boiler design 
involves no material departure in design, but the 
generator tubes are 4 in. instead of 44 in. in dia- 
meter, the economiser tubes remaining at 2? in. 
Again, the heating surface per unit of power is 
rather less than in preceding ships. On the forced- 
draught trial it was equal to 2.35 square feet per 
indicated horse-power, the power per square foot of 
grate being 12.9. The indicated horse-power per 
ton of boiler weight was 22.7, and per ton of all 
machinery 11.75 indicated horse-power. These are 
all much more favourable results than in the pre- 
ceding vessels of the same class fitted with cylin- 
drical boilers. Taking again the average of nine 
ships, we find that with the cylindrical boilers the 
allowance, when working under natural draught, 
was only 2.23 square feet of heating surface per 
horse-power, and 13.32 units of power were sought 
per square foot of grate, and at the same time the 
result attained was only 15.16 instead of 22.7 indi- 
cated horse-power per ton of boiler weights. Thus 
with about 50 tons less machinery weight, 10,224 
indicated horse-power has been got under natural 
draught, against an average of 8307 indicated horse- 
power in the preceding cruisers, under like draught 
conditions. Even with a pressure exceeding 1 in. 
the power realised with the tank boiler was only 
9846, notwithstanding the greater weight. 

As to the performance of the engines, apart from 
the special points we have already dealt with, there 
is little to besaid. They are of the triple-expansion 
type, with four cylinders, one of 26 in., a second of 
42 in., and two of 48 in., the stroke in each case 
being 30 in. The ratio of volume of high-pressure 
to low-pressure is 1 to 6.81, whereas in the cylin- 
drical-boiler ships of the class with only 155 lb. 
instead of 250 lb. the ratios are 1 to 5.28. One 
low-pressure and the high-pressure cylinder are as 
close together as possible, the intermediate pres- 
sure and the other ‘low-pressure similarly being 
paired. The valves are on the outside. This 
tends to balance the parts, and very largely reduces 








vibration without adding to the weight of the 


‘machinery in any way. 





With the same end in 
view, it was arranged that all four cylinders should, 
as nearly as was practical, give an equal pro- 
portion of power. Certainly the Hermes’ machi- 
nery worked with marked steadiness. Piston 
valves are used in the high-pressure and low- 
pressure cylinders. These admit steam at the 
centre, and have restraining rings pretty much 
like those illustrated on page 525 ante. These are 
now being adopted for valves as well as for the main 
pistons. The cylinders are separate castings bolted 
together in couples, with ties between each pair 
and to the thwartship and longitudinal bulkheads. 
The front columns are of steel and A frames are 
used at the back, the condensers being in the wings. 
The auxiliary machinery includes a main and 
auxiliary feed pump in each of the three boiler- 
rooms ; the steam separator is in the after boiler- 
room. There is an air blower in each boiler-room. 
Then in the engine-room are two main and two 
auxiliary circulators, two hotwell pumps, four 
bilge pumps, two evaporators, two dynamos, with 
switchboard, air compressor, steering engine, &c., 
and yet they are so well arranged as to give ample 
room for inspection and overhaul. 

Following upon the results of tests in several 
cruisers, a system has been arranged for utilising 
the exhaust of these auxiliaries for use in the evapo- 
rators and distillers, somewhat analogous to that in 
the merchant service for exhausting into a feed 
heater, the low-pressure receiver, or the evaporator. 
In this ship, a pressure of 25 1b. in the exhaust 
system is arranged for. The main lead for the ex- 
haust to the condenser has four branches, each 
with a by-pass valve of the ordinary spring type. 
Under ordinary circumstances the steam would ex- 
haust into the condenser; but this free passage 
may be closed by a stop valve, in which case the 
exhaust would flow to the evaporator. At the same 
time there is a by-pass to the auxiliary condenser, 
and another to the low-pressure receiver, so that, if 
the evaporator cannot take all the steam, the excess 
pressure can be passed automatically into the low- 

ressure receiver when the ship is under way. The 

y-pass to the condenser being intended for similar 
use when in harbour, a safety arrangement is 
provided in the form of a 30-lb. valve on a pipe 
leading to atmosphere. By altering the 1 on 
the respective valves it becomes easy to vary the 
method of utilising the exhaust. On one of the 
1000 indicated horse-power trials the system was 
brought into use. That was the most crucial test, 
for then only one feed pump, two circulators, a 
bilge pump, and the steering engine were coupled 
up to the auxiliary system, instead of the long list 
we have already given. The results were very 
satisfactory. A pressure of 22 1b. was maintained 
and was sufficient to make up about 160 gallons of 
water per hour working with the distillers only. 
It would have interfered with the water-measuring 
arrangements to have passed the vapour from the 
evaporators into the auxiliary condensers, with 
which arrangement better results would have been 
got working on a vacuum. 

The main engines worked without any great 
variation. We have given the means; but we may 
note here a series of hourly totals at random— 
7793, 7786, 7759, 7780, 7750, 7675, 7694, 7841, 
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7791, 7722, and soon. With magnificent weather 
conditions—no wind and a smooth sea with scarcely 
a ripple, there is no wonder that the speed did not 
vary on the runs over the measured distance of 
23 miles between Rame Head and the Dodman. 
We have given in the Table the mean speed results 
at the various powers. 

We may add that the Fairfield Shipbuilding and 
Engineering Company, Limited, Govan, who built 
and engined the Hermes, were represented by Mr. 
Alex. Gracie, the engineering manager, who, with 
his company, is to be felicitated on the result. Sir 
John Durston, the engineer-in-chief, was repre- 
sented by Mr. P. Marrack, engineer inspector at 
the Admiralty, and Mr. C. W. Bearblock, assistant 
engineer ; Mr. Robert Mayston, the chief engineer 
of the Devonport Dockyard, by his chief assistant, 
Mr. C. W. Gregory, and Mr. 8. Rider, assistant ; 
and the Chief Inspector of Machinery by Fleet 
Engineer G. W. Barry. Captain Colmore, of the 
Devonport Fleet Reserve, was in command of the 
ship, and Fleet Engineer Harding was present as 
chief engineer of the Hermes. The Highflyer, a 
sister ship, will go out on the usual series of con- 
tractors’ trials shortly ; but those of the Hermes, 
as will be seen, were of a special character, and we 
are indebted to the Admiralty for permission to be 
represented on board. 





COPPER AND TIN. 

Tue copper statistics for last month present 
exceptionally striking features of interest, and, on 
the face of them at least, indicate that the present 
absurdly high range of prices cannot be maintained 
much longer. We were told towards the end of 
last week that the Standard Oil support had been 
withdrawn from the Amalgamated Copper Company, 
and as an immediate consequence of this the stock 
of that company on Wall Street fell off several points. 
This fact may mean one of two things—either that 
the controlling group has decided to realise on 
its holdings (being satisfied with the amount of 
profit it has made out of speculating in the metal 
and in the promotion of the company), and will 
leave the smaller men to get out as soon as and as 
best they may ; or else that it is prepared to allow 


prices to go considerably lower, sacrificing much 
in the meantime, and will later on work the market 
to better advantage at the lower level. The balance 
of probabilities tells for the first alternative. With 


stocks increasing and consumers determined 
apparently to buy no more than is absolutely 
necessary pending the break in prices, the work of 
controlling the market is becoming more difficult 
every day, and the Standard Oil men are shrewd 
enough to see that they have become discredited in 
America as well as in this country; modest enough 
to know that they are not sufliciently powerful to 
keep the situation under full control ; and clever 
enough to realise that when the inevitable smash 
does come they will only be safe if they stand from 
under. It seems clear to us that the game, which 
has undoubtedly been well played up to a certain 
point, is now all up, and that the American 
speculators are beginning—with that quality of 
business foresight which enabled them to divine 
probabilities six months ahead of the actual events 
and to deserve the name of speculators—to discount 
a period of reaction not merely in copper, but in 
all those things which make for what is called 
national prosperity—-as applied, in this particular 
instance, to the United States. At any rate, all 
the conditions are against further success in the 
manipulation of copper prices. The visible supply 
on the 31st ult., as recorded by Messrs. Merton 
and Co., Limited, was 30,156 tons. As compared 
with a month earlier, there is an increase in stocks 
of over 3600 tons. The price when the statistics 
were made up on the last. day of last month was 
761. 15s.; on May 31, 188, when the supply stood 
at 27,789 tons, or 2367 tons less than at present, 
the price of G.M.B.’s and standard copper was 
only 51l. 2s. 6d. The quotation of a year ago was 
not unfairly low, having regard to the outlook, 
notwithstanding the steady growth of consumption. 
The net result of the machinations of the speculators 
here and in America is that consumers are com- 
pelled to pay about 50 per cent. more for their 
copper than they ought to be paying. The arrivals 
from North America in May did not exceed 6625 
tons compared with 9204 tons in April and 11,463 
tons in March. All the same, the total of new 
supplies was 19,701 tons compared with 16,105 
tons and 21,225 tons in the two preceding months. 





Though Chili sent a round 1000 tons more than its 
monthly average, the credit for the maintenance 
of the aggregate, in face of the diminution from 
the United States, is due to the miscellaneous 
sources of supply, from which 6223 tons are re- 
ported against 1165 and 4277 tons. While supplies 
show progress, deliveries have fallen away, proving 
that consumers are chary of buying. The total 
was 16,074 tons (against 18,073 tons in April), 
which is less than in any month, except Feb- 
ruary, for over two years past. Messrs. James 
Lewis and Son state in their monthly report 
that ‘‘smelters are mainly employed in con- 
verting furnace material and old copper, of which 
the supplyis unusually large, into standard copper” ; 
and that the quantity of standard metal ‘‘ offered 
for early delivery has been unexpectedly large, a 
good deal having been previously bought by specu- 
lators and dealers in anticipation of a corner, in 
addition to that sold by English smelters.” This 
last statement means that the speculators and 
dealers recognise that the chances are much against 
them, and in their haste to realise these individuals 
are hurrying on the slump, which cannot, so it 
seems to us, be much longer averted. In contrast 
to copper, the position of tin keeps hard, and 
though prices suffer now and again from “ bear” 
attacks, these are not sufficiently strong, or the 
statistical position is not easy enough, to cause any 
really great break. The available supplies show 
no expansion as yet, the quantity on the 31st ult. 
being reported as 19,292 tons against 19,870 tons 
a month before. The month’s arrivals—that is to 
to say, the arrivals included in the statistics which 
take no count of the tin that goes direct to consump- 
tion—show an improvement of 1200 tons, but on 
the other hand the enhanced deliveries in London 
neutralised this. If reports be true of a great 
accession of Chinese labour on the Straits tinfields, 
we must soon see a very appreciable increase in the 
exports from that port. 








TRADE UNIONISM IN GERMANY. 

A Brit for the purpose of protecting the labour- 
ing classes in Germany against those ‘‘who would 
prevent them from working or would incite them 
to strike ” has now been laid before the Reichstag. 
Foreshadowed by the Emperor in a speech at 
Oeynhausen on September 6, 1898, this Bill was 
intended to inflict the punishment of penal servi- 
tude on all who interfered with the labour market. 
It became popularly known as the ‘‘ Penal Service 
Bill” amcenan. 

As now submitted to the consideration of the 
Reichstag, it only provides for punishment by 
penal servitude where the intimidation or incite- 
ment has led to a strike which endangers the 
security of the Empire or any German State. A 
strike in a Government dockyard or ordnance 
factory would probably come under this heading. 
In such cases the ringleaders may be sentenced to 
five years, and other agitators to a period of three 
years’ penal servitude. No provision is made in 
the Bill for the punishment of mere incitors, and 
in this respect it seems to have fallen short of what 
was originally intended. 

Even as it stands at present, this statute is 
calculated to make a considerable advance in the 
law, and to place German trade in a position of 
much greater security than it has hitherto enjoyed. 

Up to the present the German law has been such 
as to inflict a penalty of three months’ imprison- 
ment upon any one who by the exercise of physical 
force, menaces, or attacks upon personal honour, 
endeavours to induce anyone to participate in, or 
to abstain from association for the purpose of better 
conditions of work or wages. The new Bill pro- 
poses to extend the penalty to a maximum term of 
one year’s imprisonment, or in the alternative a 
maximum fine of 501. (1000 marks). The above 
clause will apply to those who endeavour to induce 
employers to withold work from certain workpeople 
who correspond to the non-unionists in this country. 
Picketing is expressly included in the definition of 
‘* physical force,” but there is nothing to prohibit 
either employers or workmen from banding together 
and agreeing not to employ, or work for, a parti- 
cular class. 

Comparing the above rules of law with those 
which are at present in force in this country, we 
find that the principle of Allen v. Flood could not, 
under the new statute, hold water in Germany. It 
will be remembered that in that case it was decided 
that to persuade a man to do that which he has a 





legal right to do, is no offence in English law. Ac- 
cording to the proposed rule whereby those who 
induce employers to withhold work from non- 
unionists are liable to imprisonment or fine, it would 
seem that the principle of the famous English case, 
even if it ever applied, is certainly not to be allowed 
to apply in Germany for the future. 

Offences under the Trade Union Acts in this 
country are punished on summary conviction by 
the payment of a penalty not exeeding 20/., or else 
by a term of imprisonment not exceeding three 
months with or without hard labour. Penal servi- 
tude cannot be inflicted upon any person under the 
Acts themselves, although, of course, in cases where 
actual violence is used, the prisoner may always be 
indicted for grievous or actual bodily harm and 
punished accordingly. 

A further distinction between the English law in 
its relation to trade unions, and that which is about 
to be applied in Germany, is worthy of notice. In 
this country all actions done by individuals which 
lead to strikes, are treated in the same manner, 
however disastrous or harmless the result of the 
strike may be ; those who foment or bring about a 
strike in a Government dockyard are treated with 
the same leniency which is shown to the agitator 
whose misplaced zeal has led to the dislocation of 
a small private industry. ‘‘Locks-out which en- - 
danger the security of the British Empire” are not 
treated with any greater rigour in Government 
circles than the minor disputes between employers 
and employed. The President of the Board of 
Trade is as powerless in the one case as he is in the 
other. 

We are not by any means prepared to admit 
that in a country like Germany, where Socialism 
is on the increase, the new restrictions will have 
the effect of easing the tension between the working 
classes and their masters. Profiting by our experi- 
ences they are apparently prescribing the remedy 
before the existence of the disease has been placed 
beyond the possibility of doubt, and in thus acting 
they are adopting a system which has long been a 
characteristic of German colonisation, which always 
commences with the establishment of a host of 
officials to make and enforce the laws, before 
the need of such laws, and a fortiori, before any 
breach of them has been found to exist. Our 
system, on the other hand, always has been, and 
still is, to allow the early colonist to make his own 
laws, and when those laws have been framed so as 
to meet the needs of the colony, to send a governor 
to administer and direct. Similarly with trade 
unions. The experience of many years has shown 
that these bodies are upon the whole organs for 
good. Grant them reasonable liberty and endow 
them with reasonable power, and the chances are 
that their powers will not be abused. On the 
other hand, if they are fettered with restrictions of 
all kinds, if their every action is controlled by statute 
law, discontent and disaster are sure to follow. 








NOTES. 
JAPANESE AND CHINESE IRON PRODUCTION. 

We have more than once mentioned that the 
Japanese Government is proceeding with the 
erection of steel works in the province of Chiku- 
yen, and we understand now that it is near- 
ing completion. It has, however, never been 
made clear that the Japanese supply of suitable 
iron ore is very great, and it has been more 
than once suggested that advantage might be taken 
of the immense supplies which are to be found 
in China. We learn, from the Japanese papers 
which have just come to hand, that Mr. Wada, the 
chief engineer of the Japanese works, was about 
to proceed to China for the purpose of visiting 
the iron works at Hangyang. He explained to 
the ubiquituous interviewer who wished to know 
the object of his visit, that he was not going there 
for the purpose of inspecting the works for his 
own information, as he was well acquainted with 
them, having been consulted by the Chinese at 
the time of their erection. They are on a much 
smaller scale than the Japanese foundry in 
Chikuyen, for at Hangyang the quantity of 
metal manufactured annually cannot exceed 20,000 
tons, which is only one-half of the Chikuyen 
works’ capacity. The principal engineer in the 
Chinese foundry is a Japanese. The great diffi- 
culty is coke. The coal obtained from the Kaiping 
mine is not suited for the making of coke, and 
unless fuel can be furnished from Japan, the 
Kaiping works will be greatly embarrassed. Iron 
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ore, on the other hand, is procurable in large 
quantities from a place about 75 miles up the 
Yangtsze. What Mr. Wada wishes to find out is 
whether the Chinese ore can be used advan- 
tageously in conjunction with the Japanese. If 
so the abundance of the Chinese supply may 
render it advisable to have recourse to it, for the 
distance it would have to be transported is about 
the same as the distance from Chikuyen to Iwate, 
where the Japanese iron mines are situated, namely, 
1100 miles in the former case and 1000 miles 
in the latter. Mr. Wada is, moreover only taking 
China on his way to Europe, where he proposes to 
visit some of the large iron and steel centres and 
to engage experts for superintending the work in 
Japan. It is evident that Japan and China may 
co-operate in the production of iron and steel, 
and especially that the immense supplies of raw 
material in China may be available for use in 
Japan. It is very significant that many of the 
new industries in China are superintended by 
Japanese. The Chinese are now sending over con- 
siderable numbers of students to Japan to be 
trained for service in the army and navy and in 
those industrial works which are springing up in 
various parts of China. 


UNGUARANTEED InpIAN Rattways. 
The Bengal and North-Western Railway is an 
interesting experiment in the direction of an 
organisation of Indian railways without any direct 
guarantee of interest from the Indian Trea- 
sury. In the early stages of Indian railway 
history, and more particularly in the years imme- 
diately succeeding the great Mutiny of 1857, the 
Anglo-Indian Government deemed it of great im- 
portance to establish certain arterial Indian lines 
without delay, so as to generally strengthen British 
power and administration in India, and to open out 
at the same time the practically dormant resources 
of India. In working out this policy, the Indian 
authorities gave guarantees of interest at the en- 
couraging rate of 5 per cent. per annum. Capital 
flowed in so readily and rapidly that, after a time, 
the interest guaranteed was brought down to 4%, 
4, 3}, and even 3 per cent. per annum, while 
guarantees of any kind also found less and 
less official favour. As India is still only 
imperfectly supplied with railway communica- 
tion, the demand for more lines has con- 
tinued, although the Indian Government has shown 
less and less eagerness, and even readiness, 
to guarantee them. The traffic receipts worked 
out upon the principal Indian lines have been 
encouraging, the guarantees given having been 
ractically provided for out of revenue. The 
engal and North - Western Railway Company 
accordingly decided a few years ago to attempt the 
development of a system of lines without any 
Government guarantee—to trust, in short, to Indian 
resources pure and simple for obtaining a reason- 
able return upon its capital. The Bengal and 
North-Western Railway has been by no means 
unsuccessful thus far in working out its ideas. At 
the close of last year it had raised capital to the 
extent of 3,605,0331., and its credit was so good 
that although the interest attached to its preference 
. Shares is only 34 per cent. per annum, the shares 
were taken up by the public at a small premium. 
The ordinary stock also commands the substantial 
premium of 50 per cent. Under such encouraging 
circumstances as these, the Bengal and North- 
Western Railway will probably not be content 
with a capital of 4,000,000/. or so, but will gradu- 
ally aim at the development of a more important 
network. The care and economy with which the 
company’s undertaking has been thus far deve- 
loped is shown in the fact that the management 
has 928 miles of line to show for the 3,605,034. of 
capital raised. The average cost of construction 
has thus been only 38841. per mile. It has really 
been somewhat lower, as at the close of last year 
462,215]. of the capital raised remained unex- 
pended. The remarkable cheapness with which 
the company’s lines have been constructed is 
explained, first, by assistance afforded to the 
undertaking in the matter of land grants ; and, 
secondly, by an absence of engineering difficulties. 
ap construction is, of course, the best possible 
guarantee for reasonable profit. 





Sisrria.—Grain traffic is increasi 

[A,— ’ ng upon the great 

: ‘Siberian Railway. The oy A Bs. ox bordering 

on y western section required five years since 100,000 
SOF grain per annum; now they are able to export 


and steel pinion, the teeth bein 


with the 
any risk through the want of attention, or careless- 
ness, of the crane attendant, or through the failure, 
from an 
and without any attention whatever on the part of the 
operator, automatically releases the brake mechanism, 
and allows it to take charge of, and sustain the load, 
in whatever position it may happen to be at the time. 
The advantage of this arrangement is obvious. 


25-TON ELECTRICAL GOLIATH CRANE. 


As a further illustration of the thorough prepara- 
tions which the Great Central Railway Company 
are making to enable them to, cope with both pas- 
senger and goods traflic, we give this week an illus- 
tration of the electrically -driven goliath crane at 
their London goods terminus. This crane is one of three 
which they have had erected at London, Leicester, 
and Nottingham respectively, and has been manufac- 
tured and suppli by Messrs. Royce and Co., 
Limited, of Manchester. Embodying as it does the 
latest practice, combined with many special features, 
the following description will, we are sure, be 
with interest. 

The crane has a span of 60 ft., and a clear head- 
room underneath the girders of 21 ft. The full load 
of 25 tons can be lifted at a speed of 5 ft. per minute, 
and light loads of 5 tons and under at 25 ft. per 
minute. Both the travelling and traversing speeds 
are 50 ft. per minute. The girders are, as will be 
seen from the illustration on page 742, constructed 
of mild steel plates, and are of a box section, being 
4 ft. 6 in. deep in the centre by 16 in. wide. 

A special feature in the construction is the adoption 
of compensating levers for carrying the travelling 
wheels, which run in patented roller bearings, this 
arrangement insuring the whole weight of the crane 
being evenly distributed over eight wheels, even if 
the road upon which they run should be somewhat 
out of level, as is frequently the case. Both the 
travelling wheels and the frames are made of cast 
steel, the design of the compensating levers and 
brackets, with which the roller bearings are combined 
(unfortunately not very clearly shown in the illustra- 
tion) being particularly good. 

A timber platform is provided at each side of the 
crane, a suitable handrail being fixed round the outer 
edge thereof. This platform is reached by means of a 
wrought-iron ladder fixed at one end of the crane, and 
this ladder is also used to reach the small platform 
leading to the cabin, in which the crane attendant is 
situated, Fig. 1. In this cabin, which is provided 
with sliding windows on three of its sides, similar to a 
railway signal box, are fixed the whole of the control- 
ling switches, &c., the entire crane being worked from 
this point. 

The motor for the longitudinal travelling motion is 
fixed upon supporting brackets attached to the centre 
of one of the main girders, thus avoiding unequal 
strain on the cross-shaft, and giving an even turning 
moment on each of the driven travelling wheels. 

The controlling and reversing switches are of 
Messrs. Royce and Co.’s patented type, and are 
arranged to work in conjunction with suitable me- 
tallic resistances, which are also fixed in the cabin 
and are especially constructed to avoid drooping or 
sagging. : 

he crab, Fig. 2, which is constructed with steel side 
plates, is penne with a cast-iron barrel grooved 
spirally with right and left-hand grooves to receive 
the chain, which is of the short link type, and is 
formed of iron }4 in. in diameter. This arrangement, 
whilst securing a truly vertical lift, and the equal dis- 
tribution of the load on each of the girders, effectually 
prevents overlapping of the chain, and consequently 
reduces to a minimum the risk of any damage arising 
from the slipping of the load, which is —e sus- 
tained by eight falls of chain, so arranged that the 
strain is Be on each fall, and throughout the entire 
length of the chain. 
A double hook is provided, and in order to permit 
of the maximum load being freely revolved, the head 
is fitted with angular surfaces and conical rollars of 
hard steel, a convenience which only the users of a 
crane which is without a freely swivelling hook, can 
— 

he traversing wheels of the crab are of cast steel, 
the axles working in roller bearings. A special point 
is the fact that tee whole of the bearings are arranged 
to swivel in any direction from the centre of their 


over the whole of the bearing surfaces. 
The motors throughout are of the Royce patented 
east a ar multipolar type, ee enclosed to 
exclude both dust and damp, and fitted with self-oil- 
ing swivel bearings. They are geared to the various 
motions by means of spur-gearing, the gears to the 
motors consisting in each instance of a cast-iron wheel 
= by machinery from 
the blanks. The last two sets of gears are of cast steel. 
An exceedingly powerful Royce automatic magnetic 
brake is ar this apparatus being combined 


ari 
oisting motor. the use of this brake 


cause of the cupply of current, immediately 


length, thus insuring an even distribution of the load | ¢ 


handles, are provided, by means of which the crane 
can, in the event of any interruption of the supply of 
current, be worked up to its full load b ean 4 this 
being a feature too often entirely overlooked by the 
manufacturers of this description of cranes, and one 
which adds considerably to the usefulness of the design 
described. 

Another feature which is of special interest is the 
method of lowering the load. The armature of the 
hoisting motor is dead short-circuited by means of an 
arrangement of the switching gear, the load then 
descends at an extremely slow rate of speed, which 
can, if desired, be gradually increased to full speed 


read | by means of a further continued movement of the re- 


gulating switch, Fig. 3. 

The total weight of the crane with full load is ap- 
proximately 75 tons, and it is generally of a most 
simple and substantial design, the most noticeable fea- 
ture being, perhaps, the entire absence of complicated 
gearing of any description, and the excellent provision 
made against possible contingencies. The workman- 
ship throughout appears to be of the highest class. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 1, 1899. 
FurtHeEr fractional advances have taken place in 
iron and steel in all markets. Makers of iron and 
steel have been asked to sell all they can produce this 
year; nearly all have sold 75 per cent., some all. 
Those who have a little unsold capacity prefer to 
await developments. The production of pig iron last 
year is ascertained to have been 11,773,934 tons, as 
against 9,652,630 tons in 1897. Adding the stock con- 
sumed, we have a total consumption last year of 
12,000,000 tons. Lake Superior ore shipments were 
14,029,682 tons; production of coke 8,460,112 tons ; 
Bessemer ingots and castings 6,609,017 tons; open- 
hearth ingots and castings 2,230,292 tons ; all kinds of 
steel 8,932,857 tons; Bessemer steel rails 1,976,702 tons; 
iron and steel wire rods 1,071,683 tons ; irop and steel 
cut nails in kegs 1,572,221 ; iron and steel wire nails 
in kegs 7,418,475. The big iron and steel combina- 
tions have been making great purchases of raw 
material. There is great apprehension in trade circles 
over the reported scarcity of ores, coal and coke to 
keep furnaces going. Buyers are showing a timid 
feeling and in many cases are offering high prices foc 
deliveries within 60 days. The situation is more 
unsettled than ever by reason of the efforts of con- 
sumers to secure material for delivery three or four 
months to come. The present upward tendency will 
continue, and it is exceedingly probable that a re- 
action will set in by Midsummer. The demand for 
railroad equipment is heavy. Locomotive builders 
report additional large orders, one from Asia being for 
71 engines. All locomotive works are overcrowded. 
The pressure for machinery and shop equipment has 
become so severe. as to lead to the postponement of 
work in many instances. There is a very great 
amount of shop and mill construction under way at 
this time. Rolling-mill equipment is in great demand. 
Paper-mill work is urgent. Railroad machine shops 
are being re-equipped in many instances. The pros- 
perity in agriculture is stimulating a long line of 
industries which rely upon high-priced wheat. The 
news from the gold mines continues favourable. 
Copper properties are being announced daily. Doubt- 
less, many of these announcements are for stock 
jobbing purposes, but discounting this fact there is an 
enormous amount of copper property comingin. The 
movements in the Missouri zinc field are full of 

interest, and developments there are extraordinary. 





German Coat Exports.—The exports of coal from 

Germany in the first three months of this year were 

3,362,644 tons, as compared with 3,263,250 tons, in the 

— period of 1898, showing an increase of 
; ns. 


Suppury Seweracre.—A report of Mr, J. S. Eayrs, 
.E., of Birmingham, on a sewerage scheme for Sud- 
bury prepared by the borough engineer, oS. WA 
Hayward, has been printed. Mr. Eayrs approves Mr. 
Hayward’s scheme in the main, but suggests a number of 
minor alterations. After a careful inspection of an ord- 
nance map, and of levels supplied by the surveyor, Mr. 
Eayrs states that he came to the conclusion that it was 
impracticable to get a free outfall on to suitable land by 
vitation. Under these circumstances, puneey must 

resorted to; and having regard to the natural lay of 
the ground, the direction the sewers must take, the 
limited fall at dis: and the hey oe © ground in 
the neighbourh of the river, he decided that 
the locality chosen by Mr. Hayward as a site for the 
pumping station is the most suitable which can be 
selected. It is convenient to the town, dispenses with 
long lines of outfall sewer, and is very accessible. In 
regard to the site for sewage disposal works, Mr. com 
suggests an alternative site on land known as Brunden 
Meadow, oo e acres, which would save about 
20 ft. of lift. Mr. Eayrs recommends that run sizes 
of sewers such as 6in., 9 in. and 12 in. should be adopted 








70,000 tons per annum, 


An independent set of gearing, and suitable winch 





in place of such old ones as 7 in. and 8 in. owing to con- 
venience of purchase, 
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THE INSTITUTION OF CIVIL ENGINEERS. 
ENGINEERING CONFERENCE. 
Opening Address of the President, Sir W. H. Preece, 
K. F.R.S. 


Dey 


We have gathered together from all parts of the kingdom 
to hold our nd Metropolitan Engineering Conference ; 
and we welcome here many who, temporarily at home, 
pursue their ordinary work in distant parts of the empire, 
or in foreign countries, We represent every department 
of engineering practice, and we are here assembled to 
discuss questions of great pith and moment affecting the 
applications of the fundamental apne of ‘energy to 
further the interests and promote the comfort, health, and 
happiness of mankind. Engineering does not run in one 
groove, nor are its votaries Chauvinistic. We endeavour 
to benefit every race, and we welcome in our midst every 
nationality. e embrace in our sphere of operations 
the whole world. We desire to make our home in Great 
George-street the Mecca of Engineering ; and in further- 
ance of this idea, I am bold enough to suggest that, at 
the next Conference, the Council should take measures to 
secure the presence of some of our members, delegated 
specially to represent engineering in our empire beyond 

e seas. 

This Conference is not international, in the sense of 
that held at Chicago in 1893, or of that which I under- 
stand is contemplated in the year 1901 in Glasgow, in 
connection with the Exhibition to be held there; but it 
may well be Imperial. In whatever quarter of the globe 
we find ourselves, membershipof this Institution has become 
a password ; and the invariable support accorded to the 
Institution by its members in India and the Colonies, 
suggests the desirability of uniting them in a definite and 
— manner with our proceedings on such occasions as 
this. 

Conferences facilitate intercommunication among our 
members, and, by bringing us more into personal and 
social relations with one another, promote harmony, 
allay jealousy, and secure progress. Our weekly ordinary 
meetings are especially convenient for those who live in 
London ; and the audiences are generally restricted to 
those occupied in the special branch of engineering under 
discussion: at the moment; but these Sabena, in 
association with our annual couversazione and by combi- 
nation with well-arranged excursions and visits to works, 
tempt many to come to Westminster who are rarely seen 
there, and facilitate the interchange of ideas between all 
the departments of our many-sided profession. 

They disseminate knowledge by exciting discussion and 
extracting opinions from those who have acquired them 
from the only true master—experience—in every quarter 
of the world. Our weekly meetings receive and discuss 
papers selected from those submitted for approval, often 
of the character of probational essays. They open to the 
young and rising engineer a means of securing the atten- 
tion and support of the patres conscripti of his profession ; 
but the discussions set in operation in these Conbistanes 
are based on short papers prepared for the purpose by 
those who have been selected as masters of their par- 
ticular subjects, and invited by the Council to lay the 
foundation of our talks. 

After very mature consideration, the Council came to 
the conclusion that the objects of our gathering would 
be best secured by meeting biennially. The reasons 
that led to this conclusion are financial and administra- 
tive. If ever we secure another building—an event by 
no means improbable, and not, perhaps, very distant, 
for the whole of this side of Great George-street has been 
absorbed by the new design for Government offices—I 
venture to hope that we shall realise the dream of Sir 
John Wolfe Barry, and have a hall large enough to hold 
our annual dinner and to receive the whole of our members 
and their friends in one evening at our conversazione—a 
hall that will vie in splendour with those of the ancient 
oe of the City of London. No guildand no Merchant 

enturers’ Society ever compared in numbers and uni- 
versality of operations with this Institution of ours—the 
home of an association that embraces every clime, and 
knita together -4 physical agencies the whole world into 
one connected whole. Each morning’s Zimes is the dail 
journal of the world; we learn by our work what soak 
place yesterday everywhere. 

Now we have to give up our own building to the con- 
versaziones, and to throw ourselves upon the courtesy of 
our friends and neighbours for accommodation for the 
meetings of our various sections. The Mechanical En- 
gineers have spontaneously offered us their new home, 
and there the sections dealing with machinery and elec- 
tricity will meet. The Surveyors’ Institution—before 
even their own formal occupation of the building— 
have given us the use of their meeting and council rooms, 
where the sections dealing with railways, harbours, 
mines, and metallurgy wi!l assemble. The Middlesex 
County Council have allotted to us their council chamber 
and committee-room, where those interested in docks, 
canals, water works, sewerage, gas works, and shipbuild- 
?—— foregather and discuss. 

he programme shows a plethora of important subjects 
for discussion. The visits to works will, we hope, pro- 
vide objects of interest and instruction to every visitor. 
Their popularity is shown by the applications which have 
been received from over 1000 members to take part in 
them, and on the first day nearly 500 claims had to be 
submitted to ballot, one-half of which, I am very glad to 
say, came from our members in the provinces. We are 
deeply indebted to those liberal and hospitable persons 
who have so kindly undertaken to meet our wishes in this 
essential feature of the Conference. 

_ We found it inconvenient and unpractical to print and 
circulate the proceedings of our first Conference. We 
already receive four bulky volumes every year, and old 





members like niyself’ find it necessary periodically to 
increase the dimensions of our libraries, and would 
rather experience a diminution than an increase in the 
number of our publications. The proceedings of the 
Conference are equivalent to one-and-a-half times the 
bulk of our annual ordinary meetings, and comprise three 
times the number of subjects ordinarily discussed in an 
Institution session. The proceedings are thrown open to 
the Press, and we hope that the enterprise of those ad- 
mirable technical papers that forra such a credit to our 
industries and mt benefit to our profession will, by 
the completeness of their reports and the rapidity of 
their issue, render full publication on our part unneces- 


sary. 

‘The growth of engineering is illustrated not alone by 
the increasing number of affiliated institutions, societies, 
and members, but 44 the new fields of application which 
the advancement of knowledge and the progress of civili- 
sation are opening up. At the present moment, in ten 
distinct associations more or less intimately associated 
with our gg Institution, there are some 22,700 pay- 
ing members. Science, a much-abused term, is the 
systematised collection of the facts and laws of nature, 
and engineering is their practical application to the use 
and convenience of man. There is a great tendency to 
put the cart before the horse. Science has followed, it has 
not led engineering. It is their intimate association 
which is the foundation of all industrial pro; The 
war of the microbes, the latest development o' ee, is 
a consequence of sanitary requirements. Our knowledge 
of the diffusion of molecules and the solution of solids 
have sprung from the investigation into the mechanical 
ane and constitution of iron and its alloys ; and the 

isturbances of the ether are becoming familiar through 
the practice of the so-called wireless telegraphy. Facts 
are derived from accident, observation, or practice ; laws 
are the result of research. Engineers have always appre- 
ciated science up to the hilt, but they wish that its special 
votaries were less dogmatic and more modest. 

The fathers of our “a wore whose names you see 
emblazoned on our walls—Smeaton, Cort, Watt, Telford, 
Stephenson—acquired their science by their own re- 
searches, when professors were largely teaching nonsense 
and text-books were full of errors. We, however, ac- 
knowledge our indebtedness to pure science by giving 
the place of honour over this chair to Newton; and by 
adding the name of the most accomplished experimenter 
of the age, and the most modest but clearest expounder 
of his own ~— discoveries—Faraday. I had the great 
satisfaction last Friday to present an illuminated address 
to the Vice-Chancellor of the University of Cambridge 
from this Institution, congratulating our honorary mem- 
ber, Sir George Gabriel Stokes, on attaining the jubilee 
of his professorship—a pure scientific worthy, rankin 
with those two great masters who have established al 
taught the principles that we practice. Of the three men 
who have been raised by our Sovereign to the peerage for 
their scientific attainments, we claim two—Kelvin and 
Armstrong on our roll—while Lister, who belongs to the 
nation, is also an honorary member of our Institution. 

We are proud to enroll also among this class of member 
another peer, Lord Rayleigh : who, if he hud not attained 
that rank by heredity, would certainly have earned it 
by his grand scientific work—work so accurate and so 
reliable that it has secured the faith of the British elec- 
trician. 

The practice of the engineer as the great civiliser has 
been well eul by our distinguished honorary 
member, Lord Salisbury. The engineer not only imme- 
diately follows the military conqueror, but he sometimes 
even precedes the civil pioneer. Mr. Cecil Rhodes is 
opening up Africa by the ‘‘ wonder-working wire.” In 
a few months there will be an unbroken line of telegraph 
from Cape Town to Lake Tanganyika. Peace and good- 
will are messages thus distributed without fire, blood, or 
famine. 

Before dismissing you to your different sections, to 

discuss the various questions allotted to you, I venture 
to allude to some questions that cannot well be discussed 
in public, but which may form the subject of conversa- 
tion among us. 
The Lord Chief Justice’s Bill for the suppression of 
illicit commissions is one welcomed by every member of 
this Institution, and it is most gratifying to find that no 
suspicion of improper practice has been adduced against 
our profession. We do, however, hear at times of a dan- 
gerous border-ground between consultation work and con- 
tracting, which is a pitfall to be avoided and to be sur- 
rounded by danger-signals. Again, occasionally, and for- 
tunately rarely, we find the diploma of the Institution 
converted into an advertisement; this the Council 
strenuously protests against in the best interests of the 
entire body. 

The examination system introduced just at the epoch 
of our first Conference, has proved a most unqualified suc- 
cess, and it has been welcomed by none more than by 
those who are subjected to its troubles. During the last 
session, 107 candidates passed the Associate membership 
examination, in addition to 31 who qualified by passin 
exempting examinations elsewhere, and 65 who satisfi 
the conditions of election by theses. Further, 53 passed the 
Institution examination for studentship, whilst 167 quali- 
fied in that respect by passing various recognised examina- 
tions. Thus we added 423 new names to our roll—all of 
whom satisfied theexamination standards. TheCouncil feel 
that the system of examination has enhanced the intrinsic 
value of re of the Institution, and that it has 
added materi to the dignity and responsibility of the 
profession. This diploma has become so valuable and so 
necessary to the practising engineer, that occasionally 
would-be practitioners improperly assume the title of 
member or associate. Fortunately criticism is too wide- 
awake, and the public interest too well served by all who 





are jealous for the prestige of their profession, to permit 
deceptions of this kind to escape speedy detection. 

The position of engineering has rendered it necessary 
for all new universities—and especially for the Imperial 
University of London—to form a faculty of engineering, 
but the Council of this Institution has deprecated the idea 
of conferring degrees in engineering. Every engineer 
must acquire a knowledge of the scientific principles and 
the mental tools that form the bases and aid the opera- 
tions of his profession, but he can be an engineer only by 
becoming an expert in its practice. Examination can 
test the fermer qualification alone, and this is what we 
have introduced. Practical training is not a matter 
amendable to examination. Hence we consider that 
degrees in science are quite sufficient to signify the suc- 
cessful completion of a University career, which should 
be strictly scientific ; and that the diploma of the Insti- 
tution should be the criterion of that professional quali- 
fication which is the result of practice alone. And here 
may I mention that there is a tendency observable to 
avoid the condition that those admitted into our junior 
ranks shall be persons who are, or have been, bond fide 
pupils of —— members of the Institution. Further, 
no one can said to be r rly educated as a civil 
engineer unless he has through the ordeal of the 
training to be acquired in the workshop and the drawing- 
office. It would be well, for the comfort of the Council, 
if those who rather lightly, and sometimes thoughtlessly, 
sign forms for election, would first inquire if the roe 
tions printed on the back of every form were properly 
complied with. 

Tet us sincerely hope that this Conference of 1899 will 
be as successful, as pleasant, and as fruitful as that. which 
took place in May, 1897. 





Coat 1n Russta.—Extensive deposits of coal have been 
just discovered in the Valley of the Miass, in the neigh. 
urhood of Tcheliabinsk. Experiments which have been 
made with the newly-discovered coal show that it is of 
good quality. It will not be adopted for metallurgical 


urposes, but it will be useful for steamers, as it only 
faves 4 per cent. of ash. The discovery is also ex- 
pected to givea stimulus to the gold mining industry of the 
great Ourall district. 


BELGIAN BriquETtEs.—The exports of briquettes from 
Belgium in April amounted to 39,724 tons, as compared 
with 50,534 tons in April, 1898, and 44,810 tons in April, 
1897. The aggregate exports in the first four months of 
this year were 167,289 tons, as compared with 165,139 tons 
in the corresponding period of 1898, and 158,379 tons in 
the corresponding period of 1897. In these latter totals 
the exports to France figured for 79,694 tons, 74,877 tons, 
and 62,490 tons respectively. 


Lieut Rartways.—The Board of Trade have recently 
confirmed an order intituled West Manchester Light 
Railway Order, 1899, authorising the construction of 
light railways in the county of Lancaster in the parishes 
of Barton-upon-Irwell and Stretford; also an order 
intituled Llandudno and Colwyn Bay Light Railwa 
Order, 1898, authorising the construction of light rail- 
ways from Colwyn Bay to Llandudno in the counties of 
Denbigh and Carnarvon. 


Prersonat.—Mr. V. A. Fynn, late of Messrs. Brown, 
Boveri, and Co., and afterwards employed by Messrs. 
Easton, Anderson, and Goolden, Limited, has joined 
Messrs. Rosling and Appleby, of the Trafalgar Works, 
as manager of their designing, drawing, and testing de- 
partments.—Messrs. Alfred Herbert, Limited, of Co- 
ventry, have just opened offices at Newcastle-on-Tyne, 
which will be in charge of Mr. W. B. Steel, 12, Nixon- 
street, Newcastle-on-Tyne. 


Tue Tyne Coat Trapg.—A recent statement that 
trade in steam coal to the west coast of South America 
has been permanently diverted from the Tyne to South 
Wales is authoritatively denied. Itis true that Northum- 
berland collieries usually supplying this market in the 
middle of the Baltic season, when gi prices can 
secured, declined business, and in consequence some 
three or four cargoes gary, Ise 12,000 tons, are 
to be shipped from the Bristol nnel ports, but this is 
a purely temporary arrangement. The excellent despatch 
which the Bordes Company’s ships are able to secure in 
the Tyne, the lower port charges as compared with Bristol 
Channel ports, and the greater risk in carrying Welsh 
coal on long voyages are mentioned as special reasons 
viy diversion of business from the Tyne to South Wales 

ill not be permanent. 


Tur Ramway Coat Brit.—Railway companies have, 
owing to the active state of trade, been obliged to supple- 
ment the coal supplies by purchasing in the open market, 
and they have had to pay from 10s. to 11s. per ton for 
immediate delivery. The increased — will mean a 
substantial addition to the coal bill of some of the large 
companies. In 1887 the best steam coal was supplied at 
6s. 6d. per ton ; in the following ne the price was 8s. ee 

r ton, while in 1890 prices reached 103, 6d. per ton, an 
for a short time 11s. per ton was paid for a portion of its 
supply by the North-Eastern Railway Company. The 
contracts now in the market include those of the Mid- 
land, the Great Central, the Lancashire and Yorkshire, 
and in a less degree the Great Northern Railways. — 
contracts are for twelve and others for six months. 
South Yorkshire coalowners, in view of the active re 
of the steam coal trade, and the absence of stocks, expe 
to secure an advance; but competition on the part 0 
Derbyshire and Notts coalowners wil] have to be taken 
into account, 
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NOTES FROM THE NORTH. 

Mi Guascow, Wednesday. 
Glasgow Pig-Iron Market.—At last Thursday’s fore- 
noon meeting of the market about 20,000 tons of pig iron 
were dealt in. The tone was slightly unsteady, and at 
the close prices were just the turn off. Something like 
other 20,000 tons changed hands in the afternoon, and the 
market was flat on further realising, and in syeeety 
with the decline of — in the copper market. te 
and Cleveland iron both fell 4d, per ton, and hematite 
iron 54d. per ton. The closing settlemént prices were: 
Scotch, 64s. 74d. re ton; Cleveland, 59s. 14d.'; Cum- 
berland and Middlesbrough hematite iron, 68s. 9d. 
and 68s. 4$d. per ton. t the forenoon market on 
Friday a good business was done. Prices, however, 
were just a little ‘off. Scotch lost 2d. and Cleve- 
land id. per ton. In the afternoon the market. was 
less active, and prices were easier, Scotch giving way 
other 24d. per ton, and hematite iron 14d. per ton. For 
the day the sales amounted to some 50,000 or 60,000 tons. 
The settlement prices amounted to 63s. 9d., 57s. 44d., 
67s. 9d., and 663. per ton. At the forenoon session of the 
ig-iron warrant market on Monday a fair business was 
one, some 20,000 tons changing hands. The tone was 
strong, owing in t measure to the satisfactory 
nature of the reports of the American iron and _ steel 
trades. Scotch iron rose 5d., Cleveland 54d., and hema- 
tite iron 8d. per ton. A further sharp rise was registered 
in the afternoon, Scotch closing 10s. per ton up on the 
day. Some 25,000 or 30,000 tons were included in the 
day’s sales. The settlement prices were 65s., 59s. 104d., 
693. 14d., and 68s. 43d. per ton. About 25,000 tons 
were dealt in at the forenoon session of the pig-iron 
market yesterday. Prices were irregular. t the 
close Scotch was 24d. down, while Cleveland was 3d. 
per ton up. Only some 15,000 tons were dealt in at 
the forenoon market, and ey were all up 4d. per ton 
for the forenoon. Some of the selling done on Tuesday 

was reported to be done on London account. The closin 

settlement prices were: 65s., 60s. 3d., 69s. 14d., an 
683. 44d. per ton. A fair business was done this fore- 
noon, some 20,000 tons being dealt in. Prices were very 
firm, Scotch rising 2d., and hematite iron 14d. per ton. 
About 15,000 tons were sold in the afternoon, Scotch 
and hematite iron dropping 34d. and Cleveland 2d. per 
ton. The settlement prices were: 64s. 10}d., 60s. 14d., 
69s., and 68s. 43d. per ton. The following are the 
quotations for No. 1 makers’ iron: Clyde, 70s. per 
ton; Calder, Gartsherrie, and Summerlee, 71s.; Colt- 
ness, 72s. 6d.—the foregoing all re sr at Glasgow; 
Glengarnock (shipped at Ardrossan) ; Shotts Sr i ge at 
Leith), 703. 6d.; Carron (shipped at Grangemouth), 71s. 
r ton. The following are the i shipments for 

t week from all Scotch ports: For Canada, 225 tons; 
for France, 430 tons; for Germany, 475 tons ; for Russia, 
200 tons ; for Holland, 340 tons; for China and Japan, 
690 tons; smaller quantities for other countries, and 
2588 tons coastwise. For the year till last Saturday there 
were shipped 109,207 tons, as compared with 110,072 tons 
for the corresponding portion of last year. The number 
of furnaces in blast throughout Scotland is reported to 
be 83, as compared with 81 at this time last year. Six 
are basic, 36 are making ordinary iron, and 41 are 
making hematite iron. A large amount of business has 
been done, much of it being “‘bear” covering, but 
the buying was principally on account of outside 
speculators, who, it is quite evident, have consider- 
ably increased their interest in the market. With 
the advance in the price of warrants, consumers have 
not believed in higher prices, are now showing 
more desire to engage in business, and several contracts 
are reported to have been made in all departments of the 
trade. But there is no indication of any inc export 
trade, the advance having, so far, checked that business. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 304,777 tons yesterday afternoon, 
against 304,783 tons yesterday week, thus showing a re- 

duction for the past week of 6 tons. 


Finished Iron and Steel.—The volume of business being 
transacted in respect of finished iron and steel is certainly 
very large. The Arbitration and Conciliation Board have 

their books examined by a professional accountant, 
who finds the average ruling prices have entitled the iron- 
workers to a further 24 per cent. of immediate rise. 
rices remain firm, and most of the puddling furnaces 
and rolling mills are kept well employed. The price of 
ship plates has been raised to 7/. 7s. 6d., and boiler-plates 
to 8. 5s. per ton. Angle-bars are quoted at 6/. 12s. 6d. 
per ton, and round, flat, and other sections at 7/. 12s. 6d. 
per ton. 
Mr. Maclellan.—Mr. Maclellan, who succeeded Mr. 
eg as manager to the Steel Company of Scotland, 
jas lately resigned that appointment in order to take 
u —” of the general managership of the Carron 
y. 


Sulphate of Ammenia.—This commodity is reported 
steady at 12/. 17s. 5d. per ton f.o.b. at Leith. 


Glasgow Copper Market.—There was nothing done in 
© copper market on Thursday forenoon, but the price 
Was marked down 5s. per ton. The price fell other 10s. 
per ton in the afternoon, on the report of the heav 
an m stocks. There was no business done. 
uple of lots were dealt in on Friday forenoon, and the 
sa fell 53, per ton. There was nothing done in the 
ok oe but the pris fell other 5s. per ton. No dealing 
Place on Monday forenoon; but the price rose 7s. 6d. 
= n. The price rose other 5s. in the afternoon, but 
ren siness Was done. No dealings were reported either 
‘ete tn or afternoon yesterday. The price was marked 
2s. 6d., and latterly rose 2s. 6d. per ton. Nothing 
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One lot was done in the afternoon at 74/, 5s. three months, 
the first for a considerable period. 


Glasgow Corporation Tramways: Result of Year's 
Working.—The financial year of the tramways depart- 
ment of the Glasgow Corporation ended on Wednesday 
of last week. The drawings for the period amounted to 
433,0897., an increase of 43,873/. as compared with the 
preceding year, when the total was 389,2167. For the 
yearending May 31, 1897, the drawings amounted to 
365,761/., while for the previous year (the first complete 
twelve months in which the tramways were worked by 
the Corporation) the — were 328,827/., so that, as 
compared with that period, the latest return shows an 
incréase of 104,262/. For the last four days of the financial 
rose the drawings amounted to 5225/., each day’s receipts 

ting all previous records on an ordinary Sunday, 
Monday, Tuesday, and Wednesday. This great increase 
of traffic is attributed to the suddenness with which 
summer has burst upon us after the spell of bad weather. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Mr. H. H. Farl.—The death has taken place at Shef- 
field of Mr. Henry Harrison Earl, at the ripe age of 89. 
He was born at Hornsea, and came to Sheffield in 1830 to 
join his cousin, Mr. John Earl, head of the firm now 
known as the Hallamshire Steel and File Company. He 
subsequently commenced business as an iron merchant, 
holding for many years the agency of the Bowling Iron 
Company. He was a diligent student, a keen lover of 
books, an accomplished linguist, and a musician, both in 
theory and in practice. Although never prominently 
before the public, he did much useful work in a quiet way. 


Mr. Ernest Wheatcroft.—This gentleman died at his 
residence at Darnall, near Sheffield, very suddenly on 
Saturday, at the early age of 40. Mr. Wheatcroft was for- 
merly with Messrs. John Brown and Co., but about 
15 years since he became analytical chemist for the Had- 
field Steel Foundry Company, and latterly he has had the 
management of their steel department. He was held in 
high esteem by all who had to do with him, both in busi- 
ness and in private life. 


cemented plate made by Messrs. Vickers, Sons, and 
Maxim, and which was tested a few weeks back in the 
gunnery hulk Nettle, has been subjected to further tests 
with a view to ascertaining the value of new armour- 
Piercing projectiles made by Messrs. Firth and Messrs. 

adfield, of Sheffield, Messrs. Armstrong of Newcastle, 
and the Royal Ordnance Factory, and submitted to the 
Admiralty for trial. The plate resisted the attacks of 
the projectiles sent in by the last three firms named, but 
was perforated by that of Messrs. Firth. 


Municipal es at Sheffield.—The Incorporated 
Association of Municipal and County Engineers, which 
has been established nearly thirty years, paid its first 
visit to Shetfield. Although the meeting was known as that 
of the Yorkshire district, it was attended by members 
of the Association from all parts of the country, and the 
local organisers had the gratification of seeing a record 
attendance. The Lord Mayor (Alderman W. E. Clegg) 
received the members in the council chamber of the town 
hall; and in welcoming them he said that twenty-five 
years ago Sheffield had not realised in any way the 
responsibilities attaching to the fact that she was the 
sixth largest town in the country ; but the Corporation 
had taken steps to improve the city in a way which he 
thought was highly creditable to them. Since 1875 they 
had spent on public improvements and the acquisition of 
public works no less than 44 millions, and the result of 
that expenditure was everywhere to be seen. A bao 
by Mr. C. F. Wike, city surveyor, was read and dis- 
cussed, on ‘‘Ten Years’ Municipal Work in Sheffield.” 
The members afterwards inspected the laying of the 
electric tramlines at special points ; visited the electric 
power station, the public baths, the sewage works, and 
other public works of interest to them. 


Iron and Steel.—The local iron market continues Men! | 
buoyant, and prices are still moving upwards. Althoug 
in the last month of the quarter, orders for pig irons are 
being- placed very freely, and for finished irons at advances 
of from 5s. to 103. per ton. Steel makers generally are 
well off for work, although the output has been somewhat 
checked during the last few days owing to the great heat. 
The difficulty manufacturers of edge-tools have to contend 
with is to get their work done. The officials of the 
Grinders’ Union say they have not had a member out of 
work for more than eighteen months. The decline that 
has taken place in the culture of the sugar cane in South 
America, Cuba, and Jamaica has seriously affected the 
demand for matchets and long spear-pointed knives, and 
some makers are not employing one-third of the men 
they did formerly in their production. The cutlery and 
plating trades are very quiet, even for the time of year. 


The South Yorkshire Coal and Coke Trades.—A promi- 
nent topic of conversation in coal circles is the hitch that 
has taken place in the settlement of next half-year’s con- 
tracts with the railway companies. The coalowners have 
asked for a substantial advance—as much, it is stated, as 
2s. to 4s. per ton—and the principal companies, the Mid- 
land, Great Northern, Great. Central, and North-Eastern 
Railways amongst them, have refused to pay it. The 
coalowners are at present very firm, saying the time has 
come when they should ise better profits than they 
have done. There has been a considerable falling off in 
the demand for house coal, but the consumption of fuel 
in manufacturing pursuits keeps up well. The coke 
trade is very brisk, and makers state that in future con- 





Was done this forenoon, but the price fell 7s. 6d. per ton, 








tracts they shall ask for an advance of 2s. to 3s. per ton. 


Sheffield Plates and Projectiles. —The Krupp non- | to 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MipDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was & 
fairly large attendance on ’Change, and the close of the 
market was cheerful. A good deal of business was trans- 
acted, and that confidence was felt in the future was 
clearly indicated by the fact that buyers of pig iron were 
repared to pay rather more for forward than for early 
elivery. Inquiries. both on home and foreign account 
were reported numerous, and a general impression pre- 
vailed that Germany would require a large quantity of 
iron. in the early future. Producers of pig iron, all of 
whom are well off for orders, were by no means anxious 
to enter into further contracts, believing that by waiting 
a little while they may obtain higher rates than are at 
present ruling. They pointed to the continued good 
shipments, the very low stocks, and the belief 
that the demand is likely to further expand; and 
opined that under such circumstances advances might 
reasonably be looked for. No. 3 g.m.b. Cleveland pig 
was in good ee and touched 60s. for prompt f.o.b. 
delivery, which is the highest price i ‘or some 
years. Nol. was put at 61s. 6d.; No. 4 foundry, 59s. ; 
and grey forge, 57s. 6d. Middlesbrough warrants open 
at 60s. 1d., and closed 60s. 3d. cash buyers. The deman 
for east coast hematite pig iron was pea | good, and 68s. 
was paid for early delivery of Nos. 1, 2, and 3, while several 
makers held out for rather more. Spanish ore showed an 
upward tendency. Rubio was 16s, 6d. ex-ship Tees. 
ere was nothing doing in Middlesbrough hematite 
warrants. To-day the market was steady, and busi- 
ness was pretty brisk. There was no alteration in quota- 
tions for makers’ iron. By the close Middlesbrough war- 
rants eased to 60s. 14d. cash buyers. Middlesbrough 
hematite warrants were again neglected. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades a lot of work is going on, and most 
producers have contracts on hand that will keep them 
well employed for some time to come. Prices all round 
are tending upwards, though for the present there is only 
small inquiry for some descriptions. Plates and angles 
show no change in price, Common iron bars have been 
put up to 77. ; best bars to 7/. 5s.; steel sheets on 

8/. 12s. 6d.; and iron sheets (singles) to 8/.—all less the 
customary 2} per cent. discount. 


Coal and Coke.—Bunker coal is in good demand, and 
very firm in price. Gas coal unchanged. Coke continues 
in very good request, and commands high prices, both 
for home consumption and for shipment. Average blast- 
furnace qualities are selling at 21s. 6d. for delivery here 
over six months, and there are some sellers who report 
that they are able to obtain even a higher figure. 





NOTES FROM THE SOUTH-WEST. 

The *‘ Dwarf.”—The Dwarf, at now completing 
for sea at Devonport, has gone through the whole of the 
steam trials arranged for her without a hitch, and in each 
case she has exceeded the speed which the contractors 
had promised for her. On Saturday she had a four hours’ 
full-power trial, when the mean results were: Steam, 
221 lb. vacuum, starboard, 25.6 in., port, 26 in. ; revolu- 
tions, starboard, 286.5, port, 292 ; indicated horse-power, 
starboard, 694, port, 700, total—1394 ; air pressure, 1 in. ; 
speed, 14.15 knots per hour. -The vessel has thus ex- 
ceeded by more than a knot the maximum speed it was 
calculated she would attain. 


Electricity at Bristol.—The Bristol Town Council on 
Tuesday adopted a report of its electrical committee, in 
which the committee proposed to enter into an agreement 
with a Bristol syndicate to wire premises at a charge of 4 
penny per unit of electricity consumed, the committee 
Hermanns, | the money for the syndicate, and the consumer 
being at liberty to purchase the fittings on terms at the 
end of a certain number of years. 


_Electricity at Newport.—The Newport borough en- 
gineer (Mr. R. H. Haynes) is preparing a report upon 
the question of anes electric traction for the Newport 
tramways. The Town Council is recommended to 
pg 0° a system based on the Stuart system for fire alarms 
at different parts of the town, and tenders have heen 
submitted by the Post Office Telegraph Department and 
also by the National Telephone Company. The borough 
engineer has been asked to make an offer to the former 
of 1007, per annum on a 15 years’ agreement, 


Mount Stuart Dry Dock.—Mr. J. Allan, Cardiff, has 
secured a contract for the new Mount Stuart Dry Dock. 
The cost of the dock will be about 80,000/.; it is to be 
completed in eighteen months. The new dock will be 
515 ft, long; it will be fitted with pumps sufficiently 
powerful to clear it of water in an hour. 


Cardiff.—The steam coal trade has shown a better 
tone ; supplies have fallen off, and prices have hardened 
in consequence, the best descriptions having made 13s. to 
13s. 3d. per ton. The house coal trade has aera f 
been inactive ; No. 3 Rhondda large has made 12s. 9d. 
to 13s. per ton ; foundry coke has made 23s. 6d. to 25s. 6d. 
per ton ; and furnace ditto, 21s. 6d. to 23s. per ton. Iron 
ore has continued firm ; the best rubio has been quoted 
at 15s. 3d. to 15s. 6d. per ton. 

Briton Ferry.—The tinplate works are generally actively 
employed. The output of hematite iron has excep- 
tionally heavy, but has not kept pace with the demand. 





IMMIGRATION INTO NaTAL.—The Natal Government has 
decided to temporarily suspend Indian immigration into 





Natal. 
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MISCELLANEA. 


Amoncst the birthday announcements of interest to 
engineers is the award of a K.C.B. to Mr. W. H. Preece. 


A steel wire-rope suspension bridge of 160 ft. span and 
5 ft. wide, is to be erected across the River Taff at Aber- 
cynon in South Wales, to the on and estimates of Mr. 
Louis Harper, A.M.I.C.E., Aberdeen. 


The manufacture of the chilled-iron armour originally 
produced by Gruson, at Magdeburg, is now to be com- 
menced in the States, a company for this purpose having 
been lately incorporated in New York. 


Field Marshall His Highness Prince Edward of Saxe 
Weimer, K.P., G.C.B., has kindly consented to open the 
Automobile Club Show at the Old Deer Park, Richmond, 
on Saturday, June 17, at 12.30 p.m. 


The second annual dinner of the Association of Old 
Students of the Central Technical College will be held 
on Thursday, July 6, at Frascati’s Restaurant, Oxford- 
street. Any old students wishing to be present can 
obtain full particulars by applying to Mr. F. 8. Miller, 
at the College, South Kensington. 

At the Borg Water Works in Sweden, now in course 
of construction, the natural conditions have greatly 
facilitated the work and reduced the cost of it. A layer 
of sand has been discovered at some depth, which forms 
a first-rate natural filter, whereby the construction of the 
usual filters has been dispensed with. From the reservoir 
referred to the water will be pumped to the distributing 
tanks. 

The substitution of aluminium for copper in electrical 
work has been frequently suggested, and in one or two 
instances has been actually done. Owing to the recent 
advance in copper prices, aluminium is now cheaper in 
the States than copper, having regard to the respective 
conductivities, tensile strengths, and weights of the two 
metals, and is accordingly to be used on some street 
railway work now in progress at Kansas City. 

The building of the new central railway station at 
Hamburg will work a great change in many of the sur- 
roundings of this ancient city, and will supply a want, 
which is every day being more and more emphasised. 
The present arrangements are altogether inadequate, but 
manifold difficulties have had to be overcome. This 
autumn the work will, however, begin in earnest, both as 
regards buildings and earthwork, and many old and well- 
known landmarks will disappear. 

Applications for orders to authorise the construction of 
light railways are made half-yearly to the Light Railway 
Commissioners in the months of November and May. In 
May of this year 40 applications for orders were made, 
and in the preceding November 54, a total of 94 for the 
year. In the previous years the numbers were 65 and 56 
respectively. For each successive year since the Act came 
into effect, the estimated cost of constructing the lines 
applied for, exclusive of the capital expenditure upon 
equipment, promotion, &c., has amounted to the sums of 
2,903,072/., 4,652,904/., and 6,722,963 respectively. 

In an article published in the Journal of the German 
Society of Engineers, Professor Riedler complains of 
the way in which preliminary examinations of patents 
are made in the German Patent Office. He claims that 
the word “‘invention ” is interpreted far too strictly, and 
that engineers in particular fail accordingly to receive 
fair treatment. Most inventions by engineers rest upon 
some well-known scientific principle, and thus at first 
sight appear obvious adaptations of the same. The 
examiner accordingly fails to - § Agere the heavy mental 
labour involved in making this adaptation. Professor 
Riedler holds that a patent should be granted to any 
device which constitutes a distinct technical advance. 


Since the disastrous accident at Loughborough much 
attention has been given to the design of a luggage trolley, 
the wheels of which shall be automatically locked when the 
trolley is standing. Amongst others, Messrs. Rankin and 
Ludington, of 10 and 11, Stonecutter-street, E.C., have 
attacked the problem, and a trolley of their design is 
now under eeial ty the South-Eastern Railway Company. 
In this trolley the locking is effected by pawls engaging 
with notched discs keyed to the rear axle. These pawls 
can be lifted clear when necessary by pushing down a 
pressure beam at the back of the trolley. As soon as the 

ressure is released the pawls are caused to engage again 
y means of weighted levers. 

In a paper recently read before the American Foundry- 
men’s Association, Mr. Thomas D. West, of Sharpsville, 
dealt with the fallacy of attempting to grade pig iron 
solely by the fracture. He showed samples of two pigs, 
one open and the other close-grained. The former, how- 
ever, gave hard and the latter soft castings, a result 
which anyone acquainted with the “= of the two 
specimens would have nticipated. Thus the open. 
grained pig, in spite of its texture, contained only 1.25 
per cent. of silicon, whilst the other contained 2.86 per 
cent., and consequently gave perfectly soft castings. 
The texture of pig iron is, in fact, affected by the parti- 
cular conditions under which it has been melted or cast, 
as well as by its chemical composition. 

The Liverpool Self-Propelled Traffic Association, in 
conjunction with the Royal Lancashire Agricultural 
Society, have arranged to hold a second series of trials of 
heavy motor wagons on Monday, July 31, and the two 
days immediately following. The trials will consist of 
runs from Liverpool over distances of 30 to 40 miles, all 
vehicles taking part in the contest being required to 
follow the route prescribed. The cars will be divided 
into four cl: according to their weight and capacity. 
To compete in Class A, a vehicle must not exceed 2 tons 
in weight, and must be capable of carrying at least 2 tons 


load. In Class B the figures are 3 tons and 3} tons 
respectively ; in Class C, 3 tons and 5 tons; and in Class 
D, 4 tons tare and 64 tons transmission load. Gold and 
silver medals will be given to the best cars in each of the 
four classes set forth above. Full particulars of the general 
regulations governing the trials can be obtained on appli- 
cation to Mr. E. Shrapnell Smith, Hon. Sec. to the io 
ciation, at the Royal Institution, Liverpool. 

Last Friday’s London Gazette states that the Queen 
has been pleased to issue a commission under Her 
Majesty’s Royal Sign Manual to Lord James of Here- 
ford, chairman, Viscount Hampden, the Hon. Ailwyn 
Edward Fellowes, Sir George Ernest Paget, Sir John 
Wolfe Wolfe-Barry, Sir Guilford Lindsey Molesworth, 
Sir Alfred Hickman, Sir Charles Scotter, Major-General 
Charles Scrope Hutchinson, Mr. Henry Hardinge Samuel 
Cunynghame, Mr. William Mitchell Acworth, Dr. Archi- 
bald Campbell Elliott, Mr. John Edward r. 
Charles Fenwick, and Mr. Walter Hudson. It will be 
the duty of the Commissioners to ‘‘inquire into the 
causes of the accidents, fatal and non-fatal, to servants 
of railway companies and of truck owners, and to report 
on the possibility of adopting means to reduce the num- 
ber of such accidents, having regard to the working of 
railways, the rules and regulations made, and the safety 
appliances used by railway samuel Any five or 
more of the Commissioners will form a quorum, and the 
secretary is Mr. Alfred Herbert Higgins, barrister-at-law. 


In a recent editorial the American Machinist suggests 
the institution of a ‘‘ Precision” workshop as an object 
well worthy of endowment by wealthy men wishing to 
benefit science and engineering. The suggestion is made 
in connection with a description of Professor Rogers’ 
‘* Precision” lathe, which was constructed with a view to 
the commercial production of accurate screws. Unfortu- 
nately, the demand for these was insufficient to make the 
undertaking financially successful, in view of the very wen 
prices necessary to cover working expenses and to pay for 
the skill and knowledge essential to the work. Unfortu- 
nately the lathe was destroyed by fire whilst still new, and 
Professor mi oa died shortly afterwards. Some screws, 
however, produced by the machine before the fire, were 

rfect, within the limits of measurement available. 

he cutting of one of these screws occupied a month, 
towards the close of which only one chip was taken per 
day, with a view to avoid the introduction of errors 
through the unequal breaking of the blank during the 
process of cutting. 


A recent number of Engineering News contains par- 
ticulars of the third series of tests of cast iron made by 
the American Foundrymen’s Association. In this series 
the tests related to “light machinery iron,” i.¢., a metal 
fluid enough to permit of thin sections being cast. The 
composition of the cast, as determined from an analysis 
of a bar 1 in. square, cast in sand, was as follows : Total 
carbon, 3.84; graphite, 3.52; silicon, 2.04; manganese, 
0.39 ; phosphorus, 0.578 ; sulphur, 0.044. The compres- 
sion tests were made on twos cubes cut from bars cast of 
the different dimensions shown below, and from different 
positions in these bars, the cube in some cases including 

rt of the skin of the casting, and in others being cut 
rom the centre or intermediate portions of the bar. 














Section of Crushing Strength of }-In. Cube Cut from 
Original 
Bar. | | | 
Middle. | 1st } In. | 2nd } In. 3rd 4 In. | 4th } In. 
in. Ib. per | tb. per Ib. per | Ib. per | Ib, per 
sq. in. | 8q. in. 8q. in. sq. in. | sq. in. 
4x 3 38,500 | 
1 x1 24,490 | 27,900 
14x14 | 20,750 | 22,060 | 20,750 | 
2 x2 18,010 | 21,7 19,340 | 
2) x 24 17,840 19,800 18,050 17,840 | 
8 x 15,950 | 18,170 16,859 16,040 | 
83 x3} 15,880 | 17,100 16,510 16,080 15,880 
4 x4 14,220 | 16,410 15,250 14,880 | 14,200 
| | 











The cubes were cut from square bars cast vertically in 
dry sand and were compressed alon 
original bar. Test-pieces were cut along a line at right 
angles to the sides of the bar. The value of the middle 
— is repeated in the above Table where it rounds out 
the series. 


Sir William Garstin, who has recently returned to 
Cairo from inspecting the Nile reservoir works at Assuan 
and Assiut, has furnished Reuter’s Agency with the fol- 
lowing note: Considerable progress has been made with 
the works both at Assuan an re. At the Assuan 
cataract masonry is in progress throughout a ¢ portion 
of the eastern end of the dam. The Soommubions have, 
in every instance, been carried down to the sound rock, 
which is generally met with at a greater depth below the 
surface than it was hoped would have been the case. The 
foundation trench is being excavated in the island next 
to what is known as the Mehemet Ali channel, and it is 
hoped that masonry will very shortly be commenced there. 
The deep channel, next to the ‘‘ Bab-el-kebir” (Great 
Gate) which has n selected for next season’s work, is 
now closed by a strong stone dam. This is composed of 
masses of stone weighing some 24 tons each, bound to- 
gether by steel wire. On the western bank, the work of 
excavating the navigation and lock channels is well ad- 
vanced. Should there be no failure in the supply of 
Portland cement from Europe, of which there are some 
fears, a large amount of masonry should be completed by 
the arrival of the coming flood. At aunt, & work of 
laying the concrete foundation and of building the 
masonry superstructure is in full progress. The amount 








of work estimated for this season on the west bank should 
be completed before the arrival of the flood, supposing 


the length of the} g 


that the supply of Portland cement does not fail. On the 
eastern bank, work has been deferred for the present 
season, as the necessary plant was not at site in suffi- 
cient time. At both Assuan and Assiut work is being 
carried on by night as well as by day. Some 14,000 men 
in all are employed on the two works. The river through. 
out this summer has averaged some 3-ft. higher than was 
the case in 1898, 


The views of those who advocate the extensive building 
of submarine and submersible boats in France are clearly 
expounded in ‘“‘Les Sous-Marinef et la Guerre contre 
YAngleterre,” a brochure just published in Paris, from 
the pen of an anonymous writer giving himself the name 
of ‘* Armor.” ising that it is impossible for France 
to meet us with success ead a, the high it is advocated 
that the ‘‘guerre d’escadre ” shoul ht abentansa that 
no further battleships should be built, and that our 

uadrons should be deprived of value by giving them no 
object to attack, and preventing the = ility of estab- 
lishing an effective blockade. The Franch battleships 
would accordingly be withdrawn to the ports, which, like 
all the naval stations, would be strongly fortified so as to 
secure them against naval attack. The assumption that 
blockade would be impossible is based on the belief 
that the close watching of a port would be too dangerous 
to be undertaken, that at night the squadrons would be 
obliged to withdraw to great distances in order to 
escape the menace of the submersible boat, and that the 
egress and ingress of cruisers—the only large vessels that 
would put to sea—would be easy at the ports. The work 
of these cruisers, which it is suggested should be armoured, 
would be to attack commerce, food supplies, and raw 
material at sea. Every effort would be made to prolong 
the war, with the belief that our national life and pros- 
perity would be strangled, and internal commotions 
would arise, and that, even if we secured a formal victory, 
our prosperity would be absolutely destroyed. ‘‘ Armor,” 
however, assigns also an ate character of formid- 
able strength to the submersible boats of the Narval class, 
moved pagar on the surface and by electricity below 
water. He believes such boats would be able to keep 
touch with our blockading squadrons, as they withdrew 
from their day stations, and to attack them at night. He 
even contends that the boats might cross the Channel at 
the very outbreak of war and destroy our ships at Spithead 
or within the line of forts at Portsmouth, walle they were 
coaling or taking in ammunition or stores. Lastly, 
—though here he presents a view not held, perhaps, 
even by most French enthusiasts—he believes that an 
invasion of England would be possible if the transports 
were convoyed by torpedo-boats and submersibles. For 
the execution of the policy thus laid down—which mani- 
festly, in its broad lines, is that now inspiring the counsels 
of the Minister of Marine—it is proposed that the naval 
stations shall be made secure by fortifications, that swift 
armoured cruisers of great range, and provided with 
cable-cutting appliances, shall be laid down, and that 
25 submarine boats of the Morse class and 25 of the 
Narval class (when the type-boat has completed her 
trials) shall be laid down, other 50 boats being provided 
for when the first have been thoroughly tested. 





Mr. Jonn Nixon.—We regret to record the death of 
Mr. John Nixon. Born in 1815, the son of a yeoman 
farmer in North Durham, Mr. Nixon was one of the 
brilliant band of mining and civil engineers who passed 
through Dr. Bruce’s famous academy at Newcastle, and, 
between them, exercised immense influence in the indus- 
trial development which this dying century has witnessed. 
He was apprenticed to Mr. Gray, of Garesfield, then chief 
mining engineer to the Marquis of Bute, and then became 
overman at the Garesfield Colliery at 3s. 6d. per day. He 
then undertook an important survey of the underground 


workings of the Dowlais Company. It was during this 
stay in South Wales that Mr. Nixon’s attention was first 
directed to the superior qualities of South Wales coal, out 


of which he was destined in after years to accumulate 4 
vast fortune. Hethen e mining engineer to an English 
company working what was believ “5 extensivecoal 
and iron field at Languin, in the neighbourhood of Nantes. 
ome time after his return to England he chartered a 
small vessel and took over a cargo of coal to Nantes at his 
ownrisk. This coal he supplied tis, for purposes of 
experiment, to sugar refineries, and he was successful also 
in inducing the French Government to make an official 
trial of it, at which, apart al! ther from the merit of 
smokelessness, it was found to be 33 per cent. superior to 
Newcastle coal in evaporative quality. In the end 
he succeeded in establishing his coal firmly on the 
Loire and in persuading the French Government to 
adopt it for naval purposes. Mr. Nixon then took 
to coal mining in South Wales, and being successful, 
he acquired and made many collieries, including Navi- 
gation and Deep Duffryn, until, a year or two ago, the 
output of the Nixon group was 1,250,000 tons per annum. 
His success was due in e measure not only to indomi- 
table determination and to resolute use of the best 
appliances and methods, but also to no mean share of in- 
ventive talent. To him, for example, is due the introdue- 
tion into South Wales of the long wall system of working, 
in the place of the wasteful pillar and stall system. 
Nixon’s ventilating apparatus and his improvements 10 
winding machinery are also well known. Of the sliding- 
scale system Mr. Nixon was one of the original movers, 
and one of the original members of the committee. He 
was one of the founders of the Monmouthshire and South 
Wales Coalowners’ tion. He was for 15 years 
chairman of the earlier South Wales Coal Association, 
and for many years he represented South Wales on the 
Mining Association of Great Britain. With all this he 








found time for field sports, and was, until quite recently, 
able to carry a gun on his moor. 
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INDUSTRIAL NOTES. 


Tue sixty-fourth annual report of the Boiler Makers 
and Iron Shipbuilders’ Union is signed by Mr. R. Knight, 
as general secretary, who intimates that it is his last. 
For 28 years he has been responsible for those reports. 
When he issued his first the society had 7261 mem- 
bers, now it has over 44,000; then it had a balance of 
9169/., now it has 235,447/. In his first year the 
society paid as home donationto out-of-work members 
154/., and as travelling relief 1773. ; now the latter 
form of relief is abolished, but as home donation 
17,852/. was paid even during such a busy year as 
1898. In reviewing his life’s work in connection with 
the society, Mr. Knight says that his ambition ‘‘ has 
been to make the man a better mechanic, and the 
mechanic a better man ; to make him a better husband 
and father, and a worthier member of society ; to help 
him to drive out of his path all those cursed blighting 
influences that follow in the track of drunkenness, 
idleness, and extravagance; to get for him better 
conditions of work, and his share of the joint results of 
capital and labour.” The aims set forth were worthy 
of the man, and he has nobly bent his energies to the 
task. Few men have a worthier record than Robert 
Knight, J.P., of the Boiler Makers and Iron Ship- 
builders’ Union. 

In reviewing the work of the past year, Mr. Knight 
had to refer to the engineering dispute, and he has 
done so without in any way reflecting upon what was 
said and done during that dispute to his own disad- 
vantage, and that of his union. He merely says that 
after six weary months in 1896 and one month in 1897, 
better counsels prevailed, and the lock-out, which had 
lasted seven months, came to a termination. At that 
date 9000 members of the society were on the funds, 
and it took a considerable time titoes the majority, 
even of those members, could secure employment. 
Headds: ‘* After these bitter experiences, my advice 
to you all is to keep steadily to the straight and safe 
path of conciliation. There is no reason why labour 
and capital should be always at war. Those are evil 
advisers, either of workmen or employers, who recom- 
mend that peace should be sought by means of war.” 
The wise words of Mr. Knight ought to have weight 
not only with his own men, but with all labour 
leaders, 

The society increased in numerical strength during 
the year from 42,178 to 43,905; the total increase in 
membership was 1727, but losses by death and exclusion 
reduced the net increase to 727. It was a trying year 
in some respects, as the members were taxed heavily 
by reason of the engineering dispute, and, during the 
earlier months of 1898, by somewhat uncertain employ- 
ment. But, as the report points out, the societies 
which pay provident benefits have been and are the 
backbone of the trade union movement, and have 
done a great work for labour ; whereas the fighting 
unions, those which ‘‘set out with the idea that they 
were to regenerate the condition of labour and were 
to ba the forerunners of a labour millenium,” are ‘‘ fre- 
quently in difficulties, and are constantly appealing 
oe older unions to finance them out of their diffi- 
culties.” 

The total income for the year 1898 was 148,490/. 
13s. 8d. Of that amount contributions brought in 
111,780/. 15s. 8d. ; entrance fees and proposition money, 
3103/. 0s. 3d.; interest on money investments, 4930/. 
16s.; sales of rules, cards, reports, &c., 1394/. 16s. 9d.; 
fines, 13837. lls.; bonus levies (aceident fund), 
5653/. 3s. 9d.; liability fund, 615/. 4s. 9d.; registers, 
154/ 16s, 4d.; returned monies, 317/. 11s. 6d.; special 
donation levies, owing to the engineering dispute, 
10,438). 7s. ld.; superannuation levies, 7172/. 103. 6d.; 
South Wales levy, 445/, 15s. 6d. The remainder was 
made up of miscellaneous items under seventeen heads, 
some portion of which was in the shape of returned 
fares, &c., and of smaller levies. 

The total expenditure amounted to 98,318/. 12s. 
During the first quarter of 1898 the expenditure ex- 
ceeded the income by reason of the number of members 
out of work ; but in the other nine months there was 
alarge surplus over expenditure. On the expenditure 
side stand first of all the payments for provident 
benefits, as follow: Unemployed benefit, 17,852/. 
3s. 8d.; special donation, 3145/. 15s. 10d.: and fares 
to situations, 369/. 13s. 6d.; total to unemployed, 
21,367/. 138. Total dispute pay, 11897. 19s. 5d. 
Sick benefit, inclusive of expenses of disabled members 
to doctors, 26,7701. 1s. 6d. Accident benefit, 5385/. ; 
as benevolent grants, 2192. 88. 6d.; as superannua- 
tion benefit, 78497. 17s. 6d.; and funerals, 5900/. 4s. 8d. 
To the above must be added the cost of surgeons, 
placed under the head of salaries in the balance 
sheet, which amounted to 6017. 63. 9d.; aggregate 
paid in benefits, 76,6727. lls. 4d. 

h © management expense comes under a variety of 
— a large lump of which appears as salaries. In 
1s is included executive canted gence and assistant 
— and all the secretaries of 267 branches as 
yori Executive council and general office salaries, 
oo - 1ls.; officers of 267 branches: presidents, 
- 193, 3d.; vice-presidents, 71/.; secretaries, 








27607. 14s. 6d. ; treasurers, 754/. 14s. 4d.; stewards, 
9147. 5s. 7d.; trustees, 997. 10s.; guardians, 
1187. 19s. 6d.; auditors, 495/. 4s. 9d. Surgeons are 
transferred to benefits’ account, as above. e print- 
ing account was 1782/. 1s. 9d.; but this included 
stationery, the major portion of which was returned 
as income. Postages, parcels, and _ telegrams, 
5597. 63. 4d. Branch committees’ expenses amounted 
to 388/. 1s. 3d. ; but there is a sum of 2873/. 3s. 2d. 
for branch expenses for benevolent purposes, which 
doubtless ought to be put down to benefits. Bankin 

expenses cost 263/. 17s. 7d.; district committees an 

district delegates’ salaries, 5153/. 19s. 2d. This in- 
eludes 15 large district committees, evch with its own 
duly-appointed and paid delegate to look after the 
society’s affairs in such district. Rent of rooms and 
halls for special meetings, 994/. lls. 6d.; rates and 
taxes, fuel, &c., 103/. 7s. 6d.; special missions on 
society’s business, 708/. 6s.; grants to societies and 
other bodies, 645/. 17s. 9d.; grants to hospitals, 231. ; 
law expenses 460/. 9s.; there are some nine or ten 
other items which need not be particularised, all being 
reasonable in character and amount. The newer de- 
velopment of district bodies for district work is some- 
what costly, but it is a departure forced upon the 
executive of the larger unions by the lodges, prompted 
possibly by some ambitious men in the branches so as 
to get an official position in the union. And after all, 
the ambition is not to be condemned if only the would- 
be leaders would not aspire to do too much, and fall 
foul of their old leaders. 

The financial position of the union at the close of 
the year was good, with an aggregate balance of 
235,446/. 19s. 4s. in hand. At the commencement of 
the year the balance was only 185,274/. 17. 8d., so that 
after payment of all dues and all accounts the increase 
of funds was 50,172/. 1s. 8d. The increase was wholly 
— the last nine months of the year, for in the 
first three months the expenditure exceeded the in- 
come by 60747. 103. 10d. This shows the healthy 
state of the union financially. : 

The financial soundness of an institution is not to be 
tested by any one year’s operations, but by its opera- 
tions over a series of years, and then by its balance 
and assets at the close of the period. In this case the 
figures cover 32 years, 1867 to 1898 inclusive. The 
payments for benefits are summarised at the end of 
elaborate tables. In those tables are given the yearly 
amounts expended for each benefit, and the average 
cost per member _ year. The aggregate expendi- 
ture for the several benefits is thus given : 








Sick benefit et ae Ree Ee 445, 996 
Funerals—members and wives is 98, 447 
Surgeons ... m ne We was 107,295 
Out-of-work benefit 594,447 
Superannuation ... — WS Sa 103,926 
Benevolent grants oe ae sos 70,721 
Fares to situations a ass = 5,834 
Accident bonuses aes a pa 73,095 

Total for benevolent purposes . 1,499,262 

Total for disputes ... sas a 96,394 

Aggregate expenditure ... 1,595, 656 


In the above summary it is easy to see how far the 
provident benefits exceed in amount the cost of dis- 
putes. In proportion, as this feature of the labour 
unions is cherished, cultivated, and expended, so will 
the unions flourish ; if they merely flaunt themselves 
as fighting unions, they will be like a blaze of straw, a 
big. me, but soon out. 

he one great feature in this union is the increasing 
desire to invest the funds. The special investments 
made into a reserve fund are 120,024/. 19s. ld.; the 
market value, however, was at date 124,858/. 18s. ; 
and the Council suggest increasing the reserve fund. 
There was in the year 1898 a gain of 4833/. 18s. 11d. 
on the investments, and it is pointed out that the 
extra _ in superannuation benefit is more than 
covered by the augmented interest received. All the 
money invested is in first-class securities, not one of 
which could be found fault with by the Court of 
Chancery in case of a dispute. The full value of 
assets, inclusive of balances, was 235,446/. 19s. 4d., so 
that the union is in a flourishing and sound condition 
at the close of Mr. R. Knight’s official career as the 
responsible officer of the society. 





The June report of the Ironworkers’ Journal states 
that Mr. James Cox, who is Mr. Edward Trow’s suc- 
cessor as secretary of the iron and steel workers, and 
one of the joint secretaries of the Conciliation Board, 
has been —— Justice of the Peace for the 
Borough of Darlington. The report of the accountant 
to the Conciliation Board states that the average 
selling price of the different classes of iron was 
5l. 17s. 2.17d., the wages of the men for the current 
two months—June and July—being the same as in the 
two months previously. At the fast meeting of the 
Conciliation d further correspondence with the 
Midland Wages Board as to the amalgamation of the 
scales wae read and considered, when it was agreed to 








inform the Midland Board that the opposition to the 
amalgamation was such that no further action can be 
taken at the present time, beyond the consideration 
of the information sought. As the matter originated 
with the North of England Board on the present 
occasion, it was thought that some arrangement 
would have been arrived it, but there are, it ap- 
pears, some difficulties, real or apparent, in the way of 
amalgamation. The question of the inclusion of the 
South Durham Steel and Iron Company, Limited, and 
Messrs. John Hill and Co., was again before the board, 
but some question arose as to taking in the sales, and 
the matter stood over, it being suggested to Messrs. 
John Hill and Co. that they should join the board in 
the ordinary way, leaving the question of figures to be 
adjusted when there is a readjustment of the sliding 
scale from any cause. Questions arose as to the West 
Hartlepool Works and the Consett Works ; the ques- 
tions were left over to be reported upon by the persons 
appointed, or by the sub, or standing committee. As 
a general rule, these inquiries practically result in a 
settlement of whatever dispute exists, for the officers 
or committee generally have some suggestion to make 
which paves the way for a settlement. The journal 
gives the correspondence in full nesnectiog the pro- 
posal to establish a general Board of Conciliation and 
Arbitration, a proposal to which a good deal of excep- 
tion is taken. No one trade likes to have the matters 
in dispute taken out of its hands and be placed at the 
mercy of others not in the trade or connected with it. 
A shoemaker could not arbitrate on ironworkers’ wages 
or vice versd. The growth of conciliation within the 
industry is a thing to be commended in all cases. 





Derby Day, 1899, is memorable for the fact that a 
‘* House” was made on that day for the discussion of 
the Half-Timers’ Bill of Mr. Robson. The singular 
thing is that the House reassembled after the Whit- 
suntide Recess, on Derby Day, a day over which 
it usually adjourns, or if it does not adjourn, fails 
to find a quorum. In one division no fewer than 271 
members took part, and generally quite 200 were iu 
attendance. Presumably it was hoped that a House 
would not be made, but as it was made it was deter- 
mined apparently to wreck the Bill. In this connec- 
tion one curious fact was observable in the Lobby of 
the House. The secretary of the Cotton Employers’ 
Association was there to support the Bill, the repre- 
sentatives of the operatives to oppose it. Strange 
that it should be so, but perhaps that fact indicates 


‘| that the half-time system is doomed, whatever the 


fate of the Bill. It was remarked that the members 
of the Government generally were absent, Mr. Gorst 


‘| being the chief occupant of the Front Bench, supported 
‘| at later stages by one or two other subordinates of the 


Government. The supporters of the Bill wisely 
abstained from speeches, as a rule, but there were 
sufficient on the other side to delay progress. Still, 
in the end the Committee managed to get through the 
first clause. After all, the Bill is a very moderate 
one; it only prohibits child labour under 12 years of 
age, while the school age is 13, and the general desire 
of educationists is 14 years of age. The Socialists 
spoil it all by talking of 15 years of age, which loose 
talk only irritates, and leads to opposition to truly 
reasonable remediable measures. It is thought that 
the Government will afford time tocarry the measure ; 
this is doubtful. 





The dispute in the building trades caused by 
the attitude of the plasterers, which threatened to 
develop into a lock-out of an extensive character, was 
happily noone to an end by the friendly interven- 
tion of Mr. E. T. Cook, editor of the Daily News. 
Never were the uses of the Press put to a better pur- 
pose than in trying to prevent a disastrous lock-out, 
the far-reaching consequences of which could not be 
foretold or appraised. The points in dispute were 
discussed in some detail at the conference held last 
week at the Salisbury Hotel, and the results ap- 
peared in our last issue. The establishment of a 
joint committee to deal with demarcation of work 
and other matters will doubtless lead to a permanent 
committee if its earlier. work is satisfactory. With 
the plasterers’ difficulty out of the way, a Board of 
Conciliation for the building trades may be possible. 





The position of the engineering trades throughout 
Lancashire is, on the whole, fully maintained as re- 
gards general activity, and extreme pressure in most 
of the principal branches. The Whitsun holidays 
were observed generally in Lancashire fashion, but on 
the resumption of work full employment was found for 
presumably the long spell, until the August holidays 
interfere. It is reported that some firms engaged in 
the heavy engine-building branch and the textile 
machine-making branches are scarcely securing new 
work in the same proporticn as they are completing 
the orders on hand, but nevertheless activity, even in 
those branches, is fully maintained, and before the 
completion of such orders it is probable that others 
will be ready to take their place. As regards machine- 
tool makers, locomotive builders, stationary engine 
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builders of the lighter kinds, boilermakers, iron- 
founders, and all branches of electrical and hydraulic 
engineering there is a continued pressure of new work 
coming forward, in addition to the over-full order- 
books already in hand. Taking the general engineer- 
ing trades throughout the extensive and busy districts 
of Lancashire, there are no indications of any slacken- 
ing off, the prospects Spec. to full employment for 
some time tocome. The unemployed lists of some of 
the unions have diminished in length since the execu- 
tive councils took note of the fact that the state of 
trade scarcely warranted so long a list. A mere hint 
was sufficient in many cases, and in others the men 
could not risk a searching inquiry in their own lodge. 
The position in the iron trade continues to be strong. 


In the Wolverhampton district the present high 
rates for all classes of rolled iron do not appear to 
have in any way restricted the demand. The iron- 
masters have a large volume of orders—old and new— 
on their books, and they do not seem to be at all 
anxious to increase the number at the present rates. 
It is fully expected that iron will command higher 

rices before the close of the quarter, as the price of 
uel, coal and coke, and of raw iron, gets dearer. 
The general home trade is regarded as satisfactory, 
and there has been a fair share of new orders from 
export agents. The great difficulty is the supply of 
pig iron; the reduced delivery from other districts 
has increased the demand for local production to an 
extent which the furnaces in blast cannot supply, 
consequently the market has been buoyant. Some 
qualities are realising — rates than for years; as, 
for example, best-cold blast pig metal is higher in 
price than it has been for twenty years. Hot-air 
metal is proportionately dearer. Steel also continues 
in good demand at full rates. 

In the Birmingham district there has been almost a 
scare as regards pig iron. Some predict famine 
prices for pig iron if the state of things continues. 
There was very little pig iron on offer last market 
day, and higher rates were easily obtainable for 
any on sale. Unmarked bars have again advanced 
in price, and additional rates were agreed to in 
particular cases. The recent ascertainment of rates 
for the Midland Wages Board show a rise of 4s, 5d. 
per ton, but ironworkers’ wages will remain on 
the basis of 8s. 3d. per ton till the end of July. 
A new way of increasing rates is to be intro- 
duced by the abolition of discounts; whether this will 
aflect the ironworkers’ wages remains to be seen. 
(jenerally all users of iron, steel, and other metals are 
fully employed in the district. 





THE TRANSPORTATION OF MINERALS 
BY RAIL. 


By J. D. Twinperrow, A.M. Inst. C.E. 


Tue railways of the United Kingdom do not appear 
to have participated largely in the economies which 
have elsewhere followed the introduction of locomo- 
tives of greater power and of wagons of increased 
capacity. 

Recent progress in this country has been mainly in 
the direction of standardising and improving the de- 
tails of locomotives, and is not calculated to have a 
great effect in reducing working expenses, because a 
saving of 30 per cent. in fuel and repairs would be 
needed to reduce the cost of locomotive power in 
working goods and mineral trains to an extent similar 
to that rendered possible by the introduction of 
wagons of increased capacity; traffic expenses and 
maintenance of way and of wagons are also uninflu- 
enced by the elaboration of locomotive design. 

In order that the effects traceable to an increase in 
the capacity of roiling stock may be examined in 
detail, a Table has been constructed in which the 
various items contributing to the total cost of locomo- 
tive power as specifically ascertained for the working 
of mineral trains between Kettering and London (see 
ENGINEERING, vol. lxv., page 614) are contrasted with 
the modifications which may be expected to follow 
the introduction of wagons of high capacity and of 
engines of greater power. 

In order to arrive at a comparison, it*is nece&sary to 
calculate the costs on the basis of the remuneration 
earned, i.¢., per ton-milv. It is assumed that the 
average paying load of the mineral trains referred to 
is 200 tons ; the second column gives the actual cost 
per ton-mile on this assumption. The third column 
gives the equivalent cost of working trains of the 
same gross weight, but made up of wagons carrying 35 
tons each on a tare of 14 tons, a ratio of 2.5 to 1; that of 
the standard wagons on the Midland Railway being 


the number of the standard wagons, the time and 
expense of marshalling and shunting, together with 
the space occupied in yards and dépits, will be much 
reduced ; now the cost of this work amounts to 27.9 
per cent. of the figures given in the first and second 
columns, since the actual custs ascertuined from the 
working of the trains were increased by 35.73 per 
cent. to cover the charges forshunting, &c. This con- 
siderable proportion of the total costs may be expected 
to undergo a reduction still greater than that of the 
actual train expenses, but no additional credit has 
been taken on this account in the Table. 


Cost of Locomotive Power for Mineral Trains. 


| 


Class of Rolling Stock. | 








| Standard En- 





way Standard 
Engines and 
Wagons. 
gines and 35- 
| Ton Wagons. 
Power 
and Standard 
Wagons. 
35-Ton 
Wagons. 


g 


Similar Engines 
and 


Midland Rail- 
Engines of 100 


jpence | pence pence|pence | pence | pence 

per per | per | per | per | per 
train-' ton- | ton- |train-| ton- | ton- 
mile. | mile, | mile. | mile. | mile. | mile. 








| 
| 
| 


Running Expenses. 
Wages of drivers and 





firemen... ..  ..| 4.19 |.02095'.01787 4.19 |.01047| .00894 
Wages of cleaners and) | 
coalmen .. .-| 0.93 .00465 .00397, 1.12 | .00280' .00239 
Water 0.36 .00180/.00153 0.66 | 00166 .00142 


0.40 | .00100! .00085 


Oil and stores 0.33 | .00165) .00141 
5.62 | .01405 | 101198 


Coal and coke :.| 3.04 .01520) .01296 
Repairs and Renewals. 





ages. 1.80 |.00650 .00554 1.95 | .00487).00416 
Materials .. 1.26 00630 .00537) 1.80 |.00472) .00403 
Salaries and Sundries, | 0.27 00135 .00115 0.27 | .00068) .00058 

Totals .| 11.68 .05840) .04980| 16.10 |.04025) .08435 
| | | | 


Relative value per cent. 


of standard costs 100 | 85.3 | | 68.9 | 588 





The fourth column gives the costs per train-mile 
which are estimated to result from doubling the 
number of standard wagons in each train. This does 
not involve an equivalent addition to the resistance ; 
experiments carried out with one dynomometer 
hind the tender, and another at the centre of the train, 
indicate a greater resistance per ton for the leading 

art. As a result of some experiments undertaken in 
‘rance and reported by M. E. Chabal in the Revue 
Générale des Chemins de Fer, it appears that the 
resistance of the leading portion of a coal train, 
divided by the dynamometer car into two equal parts 
of 300 tons each, is 20 per cent. higher than that of the 
following portion. Recent experiments with long 
trains in America have also shown a reduced resist- 
ance per ton as compared with shorter trains. 

In order, therefore, to haul double the number of 
wagons it is only necessary to increase the steaming 
power by 83.3 per cent. In round figures, therefore, 
fuel and water may be increased by 85 per cent., 
whilst an increase of 20 per cent. will be ample to 
cover the increased cost of oil and stores and wages of 
cleaners and coalmen. An increase of 85 per cent. in 
power will not demand a similar addition to the weight 
of working parts, still less so to the cost of workman- 
ship in fitting and erecting same; an addition of 
50 per cent. to the cost of repairs is considered 


—. 
he last column combines the advantages due to the 
use of wagons of high capacity, with the economies 
resulting from increasing the power of the engines. 
The reduction of locomotive expenses which may be 
expected to result from the proposed alterations is as 
follows : 
14.7 per cent. due to the employment of high capacity 
wagons with standard engines. 
31.1 per cent. due to engines of double the hauling 
power, but with standard wagons. 
41.2 per cent. due to the combination of powerful 
engines with wagons of high capacity. 
As the first proposal results in a reduction of 14.7 
per cent. in train mileage, without increasing the gross 
weight of trains, it is evident that traffic expenses 
and maintenance of way and works will experience an 
almost similar reduction, and the second and third 
proposals tend to decrease these expenses still further. 
Now the total goods and mineral train mileage on 
the Midland Railway in 1896 was 25 millions ; analysis 
of the traffic between Kettering and London found 
that the mileage of mineral trains was 59 per cent. 
of the total of combined goods and minerals ; if this 
proportion applied to the whole system, the total 
mineral train mileage in the year referred to is in the 
neighbourhood of 14? millions ; the cost of locomotive 
power for same at 11.68d. per train-mile is nearl 
718,000/. These economies in locomotive power, capi- 
talised at 3} per cent., would appear to justify expen- 


ing upon this system at the close o 
6,816,5097.; and the working expenses 


traffic receipts stood in 1897 at 59.90 pe 
return realised for the year upon the capital expe 
was 4.34 per cent. 


mittee of the Derby Town Counci 


whereas that of locomotives approaches 20 tons on 
the majority of British railways. If the former were 
increased to 12 tons, the discrepancy would be lesg 
marked and the inconvenience would be felt only in 
connection with a limited number of weak sidings, 
The maximum gross load on a four-wheeled wagon 
would then be 24 tons, the tare weight would not 
exceed $8 tons, and the capacity would be 16 tons, or 
60 per cent. greater than that of the standard 10-ton 
wagon. The increased length of body does not neces. 
sitate an undesirable length of wheelbase, because the 
bearing springs may be placed to afford a continuous 
support to the sole-bar, whilst the wheels are mounted 
in a short bogie frame. This permits the hopper doors 
to be arranged outside the axles, and the wagons ma 
be worked over existing turntables ; if fitted with end 
doors they would work with the majority of existin 
hoists. y a similar arrangement of springs on 
running gear, wagons to carry rails, timber, girders, 
&c., may be constructed on a wheelbase of about 
12 ft. By increasing the depth of the transoms to 
form bolsters, and by uniting the same to the low sides 
of the wagon, a complete structure of greatly increased 
transverse and torsional rigidity is rendered possible 
with reduction in the number of parts. (See Figs. 1 to 
8, page 738.) 

he maximum gross weight of a bogie wagon with 
standard wheels and axles must not exceed 36 tons, 
This allows of 25 tons capacity, with a tare of 11 tons 
(Figs 9 toll, page 738). Butif an axle load of 12} tons 
is permitted, the gross weight may be 50 tons, and the 
capacity may then be 36 tons, as the tare will not 
need to exceed 14 tons. ‘ 

Bogie vehicles are usually constructed with a shallow 
underframe, the depth being frequently only ;};th of 
the span, hence they require stiffening by under trusses 
which contribute nothing to torsional rigidity and to 
resistance to buffing shocks, the number of longi- 
tudinal sills is frequently poe than the pair neces- 
sary as a minimum ; shocks, derailment, or unequal 
loading may put the shallow frame into winding. For 
minimum deadweight and least cost of repair each 
part should add its quota of strength to the whole 
structure. (See Figs. 12 to 15, page 739.) 

In order that long vehicles may work safely over 
curves in conjunction with short vehicles, and to 
obviate great increase in resistance when tightly 
coupled or when backing on a sharp curve, it is neces- 
sary to equalise the side buffers; this can best be 
accomplished by securing the transverse buffing spring 
with initial compression into a pivoted frame or saddle, 
which can oscillate freely about a central pivot and 
which is fitted with a light draw spring to cushion 
the resistance of the wagon when pulled, the con- 
tinuous draw-bar being also connected to the saddle 
pivot. (See Figs. 16 and 17, page 739.) 

Though this Tories effects the equalisation of pres- 
sure it does not accommodate the lateral displacement 
of buffer heads which varies with the degree of curva- 
ture and with the different proportions of wheelbase 
and overhang of the vehicles; this, however, may be 
effected by rigidly connecting the buffer heads to the 
outer corners of a rectangular frame which is pivoted 
on the centre line of the vehicle at the point where it 
is intersected when ona curve by the centre line of an 
adjacent standard vehicle ; thus the axes of the buffer 
heads in contact are rendered coincident and the neces- 
sity for increasing the width of the faces is dispensed 
with. This method of equalising would permit an 
automatic coupling device to be fitted to the buffer- 
heads as shown in Figs. 18 to 27, page 739. 

These designs have been worked out by Messrs. 
Sheffield and Twinberrow, of 13, Mosley-street, 
Newcastle-upon-Tyne, and the distinctive features 
have been protected by Letters Patent. 

A large expenditure of capital will doubtless be 
necessary before rolling stock of high capacity can 
be introduced with success on British railways, but 
no alternative method appears to give equal promise 
of a substantial reduction in the relative cost of 
labour in ‘the locomotive traffic and maintenance 
departments. 
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WHAT IS A LIGHT RAILWAY ? 

What is a Light Railway, and what Circumstances should 
Govern the Gauge ? * 

By Artuur Capiick Parn, M. Inst. C.E. 


A LIGHT railway might be defined as a railway con- 
structed to suit the class and volume of traffic likely to 
be conveyed thereon, the gauge of which may be the 
4 ft. 84 in., or standard gauge of Great Britain, which is 
fast becoming the standard gauge of the world, or one of 
the numerous lesser gauges, such as 3 ft. 6 in., the metre- 
gauge of 3 ft. 32 in., or 3 ft., or 2 ft. 6 in., or 1 ft. 11} in., 
or even 1 ft. 3 in. As regards the last, this gauge is 
believed to be only used in works, and is in no case 
authorised on lines for public traffic. 

The advantages of a lesser gauge than 4 ft. 84 in. may 
be taken for granted as a question of economy in first cost 
even in an easy country, much more so in a rough, hilly, 
or mountainous one ; but it is not easy to see the advan. 
tages of so many variations. : : 

Attention has been drawn again and again, but without 
much avail, to the desirability of standardising these 
smaller gauges and re | them, for the sake of 4 od 
ment, say 3ft. and 2ft. The difference in first cost be- 
tween lines of 3 ft. 33in. and 3 ft.,and1ft. 114in. and 2 ft. 
is small ; the advantages of more uniformity are very great. 

Manufacturers of rails and fastenings, switches and 
crossings, girder bridges, iron station buildings, locomo- 
tives, carriages of three classes, and goods and mineral 
trucks of various kinds, would construct the same of more 
uniform patterns, considerably reducing their first cost 
and the cost of repairs. ; 

Take the case of a great main line railway company—it 
matters not where it is—small towns and villages desire 
to be given the advantages of closer communication, and 
it must be better to have two types only than specimens 
of each gauge on their system. 

In a large number of cases the making of the narrower 
gauge would lead to the development of the locality, and 
justify the change to a wider gauge, and then everything 
but the fixed structures could be removed to some other 
district requiring development. Even parts of the fixed 
structures, such as girders of bridges, might be removed, 
and certainly some of the stations buildings could be so 
constructed as to be removable if necessary. 

Itisa mistake, exceptin a very easy country—and then 
only as regards the width of land taken—to try to con- 
struct a light railway of narrow gauge, so that it can be 
altered into a full gauge by laying down a heavier per- 
manent way. If a2-ft. gauge is decided upon, make it in 
all respects only for that gauge, and do not try to con- 
struct it as a kind of cross between a four-horse wagon 
and a pony cart. 

The standardising of narrow gauges to two types 
should lead to the development of a mileage of light rail- 
way lines greater than is at present thought to be ible. 

rom the military point of view, as well as the com- 
mercial, it is highly desirable that the War Department 
should be able at the shortest notice to obtain materials 
and stock for shipment to any part of the world for lay- 
ing down a lighter class of railway than the ordinary 
gauge. The standardising to two narrow gauges would 
argely aid in this, and enable the officer in command of 
an expedition to follow up the advance of the troops under 
him by a light railway for the providing of the necessaries 
of life and munitions of war. 

“Time” is now becoming more and more the ‘‘ essence 
of the contract,” to use a specification phrase, and any- 
thing which will enable civil or military operations to be 
conducted with rapidity and certainty is of national im- 
portance, 

The fact of large orders for bridgework, locomotives, 
carriages, &c., being recently sent to the United States, 
was owing mainly to their ability to give prompt delivery 
if their own types were accepted, and points to the neces- 
sity for standardising gauge and stock in this country. 
It is a matter that requires full investigation before any 
decision is arrived at. It is to the Institution that engi- 
neers all over the world look to set on foot such ria Saag 
and one object of the writer is to express the feeling of 
those who take the deepest interest in the matter, and a 
hope that the Council will take such steps as they may 
think desirable for the appointment of a committee to 
obtain the necessary information and report to them. 





MOUNTAIN RAILWAYS.+ 


By CHARLES ASSHETON WHATELY PoWNALL, 
M. Inst. C.E. 


As the lowlands on the earth’s surface become more 
and more occupied by railways, the problem of extending 
these into or across mountain ranges assumes a con- 
stantly increasing importance; but, in approaching the 
sa one has first to ask, What is a mountain 

way ? 
_Are there to be included in this discussion the small 
lines which are so frequent, especially in Switzerland, for 
the conveyance of a car load of tourists to an hotel ; or 
should such be excluded and only the more important 
lines considered, with train loads of at least 50 tons and 
Gradients not flatter than 1 in 40? With the time at 

Isposal it will probably be best to adopt this course and 
omit mention of the small lines. 

It is then found that the heavier lines divide them- 
selves naturally into two groups. The first includes the 
Passage of a main line over a range of mountains, inter- 
posed between the starting and objective points; and the 
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second the projection of a branch line into a mountain 
region, either for the conveyance uphill of tourists or for 
the bringing of ores and minerals downhill from the moun- 
tains. In some cases, as at the Harz and the Hisenerz, 
both purposes are served. Rieti 

Then follows a further subdivision as to the method of 
construction and of traction, that is, whether the line is 
originally laid out for working by ordinary locomotives, 
which use adhesion only ; or whether special engines, 
equipped with the rack and pinion, either on the Riggen- 
bach or the Abt system, are employed, thus shortening 
the route by sharpening the gradient; or finally, in ex- 
treme cases, doing the same thing by breaking up the 
train into sections, each of which is sent separately up an 
inclined plane by rope haulage, as on the San Paulo 
Railway in Brazil. : ee 

Such departure from ordinary adhesion working is 
often justifiable on the score of expense when dealing 
with branch lines; it can hardly ever be so when it in- 
volves crippling a chain of through traffic by the inser- 
tion of a link ona special system, for the weakness of 
~_ link in traffic capacity will surely affect the whole 
chain. 

On the more recent lines it is usual to reduce the 
gradient when —— over curves, so that the curve re- 
sistance, together with that due to gravity, will not 
impose on the engine a heavier task than that of the 
ruling gradient on straight sections. For rack lines with 
heavy loads this should not be steeper than lin 20, nor 
on “on lines should it be much, if at all, more than 

in 40, 

Therefore, to keep the gradient down to those figures, 
it often becomes necessary to increase the length of 
the ascent by development curves, of which, perhaps, the 
finest examples are to be found at the St. Gothard. _ 

One of the most interesting questions for the engineer 
is the extent to which he is justified in increasing capital 
expenditure by thus adding to the length of the line, in 
order that his reduced gradient may enable larger and 
more profitable loads to be taken overit. The increased 
interest to be paid on a larger capital has to be weighed 
against the probable gain in revenue from heavier trains. 
So also must it be considered whether it will not even- 
tually pay best to form earthworks and tunnels for a 
double line of road in the first instance, even if the traffic 
at first in view seems hardly likely to warrant the ex- 

nditure. The initial expense of a wider formation is 
ar from doubling the original cost of the works, and if 
formation has to be widened subsequently it may in- 
volve the risky as well as expensive process of cutting 
further into precipitous slopes, below which traffic is 
passing. ‘ : 

Stations which become passing places, should be 
systematically and evenly distributed, for as the speed of 
ascent on 1 in 40 is often nut more than 8 or 10 miles an 
hour with a heavy load, it is impossible to run many 
trains daily, if the distance between passing places is 
such that a considerable time must elapse before the line 
between them is clear. Regardless of this, stations are 
sometimes placed irregularly to suit some hamlet or road 
Near sem 224 the eye on the plan, but has no value for 
traffic. 

This happened on the Gotemba inclines in Japan as 
laid out by native engineers, for, during the war with 
China, the military trains from Tokio, as they ran o 
the incline of 1 in 40 between Oyama and Gotemba, had 6 
miles to cover before the line was clear for the descending 
train, so about an hour elapsed before the next upward- 
bound train could follow ; and the traffic capacity of the 
line, in sending soldiers readily to the front at a time of 
national emergency, was thus largely diminished. : 

In the estimation of traffic it 13 necessary to consider 
not only the weight which can be hauled, but the speed 
at which it moves, for this directly affects the number of 
trains which can be run, especially on single lines, where 
the up and downhill trains have to pass alternately over 
the same metals. : 

Where the ground permits of alternative routes for an 
ascent it is useful to work out, by the method of equi- 
valent lengths on the straight and level, the traffic and 
haulage features of each. The result of this calculation, 
taken in connection with the estimated cost of the re- 
spective routes, will enable an opinion to be formed as 
to the value of each scheme relatively to the outlay in- 
volved. 

Where there is a choice of gauge, the larger it is the 
better, for this enables engines with wider fireboxes and 
more heating surface to be used, and where large power is 
required the locomotive builder is often cramped in his 
design by being tied to a too narrow gauge. : 
The question of adequate brake power on the descent is 
as important for safety as that of sufficient tractive power 
on the ascent is for making the line profitable; for this 
the air brakes now in general use are most serviceable on 
adhesion lines, while on the rack railways carrying heav 
trains on inclines as steep as 1 in 12, the use of the rac 
cylinders as air brakes on the descent and the grip of the 
pinion in the rack furnish useful auxiliaries. 

Each railway presents a separate problem and no 
general rules can be laid down, but the above are some of 
the most important points which require attention. 





RAILWAY SIGNALLING. 
e Advantages, or Disadvantages, of Uniting the Lock- 
and-Block Signalling Appliances of Railways.* 
By ALExANDER Ross, M.Inst. C.E. 
In opening a discussion on this subject, it is desirable 
to consider p a the interlocking of points and signals, 


* Paper read before the Engineering Conference of the 








and the block system, as worked by means of electric 
telegraph instruments, 

A railway is naturally divided into sections by the 
stations provided to accommodate the traffic at various 
ag along the route through which it passes, and these 
orm, with some supplementary places where the dis- 
tances between stations are too long, convenient divisions 
of the line for controlling and working the traffic. 

_ Asignal-box is placed at the end of each section, and 
in it is fixed the “locking frame” containing the levers 
for working the points and outdoor signals; and for a 
railway of two lines of way (one up and one down) there 
are also provided, inside the signal-box, two electric 
bells and four block telegraph instruments, one bell and 
two instruments for regulating the traffic in each direc- 
tion. In addition to this, the signal-boxes are frequently 
in telephonic communication with each other. 

Each division of the line becomes a block section, and, 
by means of these, the line is worked on what is known 
as the absolute block system, which may be said, in short, 
to be a system by which a definite interval of space is 
maintained between all moving trains, instead of an in- 
terval of time, as in the early days of railways. 

_ There are, however, two modifications of the above 
rigid rule, permissible under certain circumstances, 
namely, one known as the permissive block system, by 
which, under strict caution arrangements, more than one 
train is admitted into a section, and which is chiefly ap- 
a to the running of goods trains; and the other, 

nown as section clear but station or junction blocked, 
by which a succeeding train, moving towards a junction 
at which it will diverge on to a different line from that 
on which the train preceding it is travelling, is allowed 
to proceed slowly to the home signal of the box in advance ; 
but, before entering on the section, it is a condition that 
the signalman at the rear box must bring the train to a 
stand and inform the engine-driver verbally of the state 
of the line ahead. 

Every station is provided with the usual outdoor sema- 
phore signals, generally for each line, a distant, a home, 
and a starting signal, and, where shunting takes place 
beyond the latter, an advance starting signal, with the 
usual complement of subsidiary signals, depending upon 
the number and nature of the sidings having connections 
with the main line. 

The points and outdoor signals are worked by the 
levers inside the signal-box, and the movements of these 
are controlled by the locking in the frame, and are guided 
so as to lock and interlock in such a way as to produce a 
definite sequence of events, and to insure that the i- 
tions of the points must be im harmony with that of the 
outdoor signals, and that, on the line being made fora 
a train, the points must be in their right positions 

fore the corresponding signals can be lowered. 

_ Each block instrument in the signal-box usually con- 

sists of a case, with a dial in front, provided with a 
needle, which normally hangs vertically on the dial, and, 
when in this position, it indicates that the line is closed, 
and the words “‘line blocked” are exhibited immediately 
underneath the needle. On the top right-hand corner are 
the words ‘‘line clear,” while on the top left-hand corner 
are the words ‘‘ train entered section.” 
Each instrument is provided with a handle, and the 
block is generally worked on the three-wire system. On 
the handle ro moved to the left a positive current 
flowing diverts the needle to ‘‘ line clear ;” similarly, on 
the handle being moved to the right, a negative current 
diverts the needle to ‘‘ train entered section.” Regula- 
tions, with a code for working the absolute block tele- 
graph on railways, have been agreed to by the various 
ne. and are in general use. 

The method of passing a train along the line may now 
be noticed. 

The signalman at, say, ‘‘ A,” wishes to pass a train on 
to the signalman in advance, say, ‘‘B,” and calls atten- 
tion by giving one beat on his bell, which ‘‘ B” acknow- 
ledges by repeating. ‘‘A” will then forward the “ is 
line clear?” signal to ‘‘B,” by giving a number of beats 
on his bell, varying with the class of train he is dealing 
with, The signalman at ‘‘ B,” having ascertained that 
the line is clear in advance, will repeat the bell signal to 
“A,” and will peg over the needle of his dial to “line 
clear,” indicating thereby that ‘‘ A” may allow the train 
to proceed. ‘‘A” will then give the signal, ‘train 
entered section,” on both his bell and dial, which ‘‘B” 
will acknowledge, and will peg over his dial signal to 
‘train entered section.” ‘‘B” then goes through a 
similar course with ‘‘ C,” the signalman next in advance 
of him, and so on throughout the line. 

_As soon as the train has passed ‘“ B,” he will give the 
signal “‘train out of section” on his bell and dial to 
‘*A,” and, when acknowledged, he unpegs his instru- 
ment, thereby allowing the needle to assume its normal 
vertical position. 

_ If these operations are properly carried out, it is quite 
a ea for two trains to be in one section at the same 
ime. 

It may now be observed that the locking apparatus, 
with the levers working the points and outdoor signals, 
in themselves as perfect as human ingenuity and good 
workmanship can make them, are worked independently 
of the inside block telegraph signals, the only connecting 
link between the two being the signalman who works 
both; and there is no physical obstacle to prevent him, 
in a moment of forgetfulness, giving outdoor signals in 
conflict with his indoor block instrument; and the 
question raised for discussion is, whether it is desirable or 
not, to unite and combine the two systems, either 
mechanically or electrically, into one complete system 
in such a way as to insure not only unity of action at one 
signal-box, but also with the next box in the rear and in 
vance. 
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*‘lock” and “block” arrangement may be stated as 
follows, viz.: The rear signalman should not be able to 
lower his outdoor signals, or allow a train to proceed into 
the section in advance of him, until the signalman in 
advance has given him the necessary permission by un- 
locking the starting signal. The rear signalman, having 
received permission from the advance signalman to allow 
a train to proceed into the section, and having lowered 
his signals, and the train having moved forward on its 
journey, should be compelled to put his starting signal 
to danger ; and the lever working the same, on being put 
back to the normal position, should become locked in such 
a way that it cannot be used again without the permission 
of the signalman in advance. This operation should free 
the home signal of the rear section, so that a second train 
may be brought forward to his starting signal; and, for 
the protection of this train, the home signal should be 

laced to danger and, in the back stroke, me locked 
Coens a second train can be offered to the rearsignalman. 

When the first train has arrived at the signal-box in 
advance, and has passed his home signal, and the signal 
‘*train entered section” has been received from the 
signal-box still further in advance, the signalman must 
put his own signal to danger before he can give ‘‘line 
clear” to the signal-box in the rear for a second train. 
This applies when the section is from starting signal to 
home signal, but if the section is from starting signal to 
starting signal the condition will apply to the latter. 

The arrangements will be such as to admit of shunting 
operations, placing a train in a refuge siding, turning a 
train back, or slipping a carriage, taking place at any of 
the stations without break of continuity. The methods 
employed should be as simple as possible, and such as 
can be applied to the existing locking frames and block 
telegraph instruments, and be operated from within the 
signal-boxes in the ordinary working and without 
additional electric wires, It should be possible to cancel 
a train by the ordinary operations of the levers, without 
having to resort to special keys or releasers. 

While long-distance locking must be made by an 
electric current, the moment this is effected the lock 
should be secured by a mechanical movement, and the 
current cut off, and all succeeding movements should be 
mechanical. The use of treadles should be reduced to a 
minimum, by preference avoided altogether. 

The arrangement should be applicable, not only to 
‘* absolute block working,” but also to ‘‘ permissive block 
working,” and to the warning method known as ‘‘section 
clear but station or junction blocked,” and should be 
equally applicable to single lines as to double lines of rail- 
ways. It should be ible to apply the system to parts 
of railways effectively, such as at junctions, or the out- 
lets of loop-lines, wihans disturbing the ordinary work- 
ing of the other parts. The arrangements should be such 
as to render unnecessary the stoppage of trains proceed- 
ing under the warning rule by providing visual signals. 

The real question at issue thus becomes: The advantage 
or disadvantage of uniting the lock-and-block signalling 
appliances of railways. 

f the conditions enumerated above are secured, the 
advantages appear obvious, some of which may be stated 
to be as follow, namely : 

1. The impossibility of the outdoor signals being at 
variance with the indoor block instrumants. 

2. The rear signalman being compelled to forward a 
train to the man in advance. 

3. The advance signalman being unable to accept a 
second train before his first has cleared out of the sec- 
tion. 

4. Absolute protection for a train while in section. 

5. Impossibility of the signalman in the rear forwarding 
any train in error. 

6. The co-operation of three men in signalling a train. 

7. The possibility of passing trains more quickly out of 
the section by adopting visual signals under the warning 
rule, instead of stopping the trains and communicating 
verbally with the drivers.} 

As to the disadvantages, they are somewhat difficult 
to enumerate. It is alleged that, with a long section, 
extending from starting signal to starting signal, delays 
may be caused when shunting operations are being carried 
on at a station, and unnecessary complications. 

It has been the author’s aim to state this important 
subject in as concise a manner as possible, and in such a 
form as he trusts wil provoke discussion. 

There are a number of gentlemen and firms throughout 
the country who have madea special study of the subject 
of the union of the ‘‘ lock” and ‘‘ block” ; and it is hoped 
they will take part in the discussion and give their 
opinions freely, and that this meeting may lead to prac- 
tical result. 








THE DISCHARGING AND RELOADING OF 
LARGE STEAMERS.* 
By Wituiam Henny Hunter, M. Inst. C.E. 


Tuer close of the eighteenth century witnessed the 
commencement of an extraordinary development of com- 
mercial activity in this country, due mainly to two lines 
of casual circumstance which operated concurrently and 
in the same direction. 

Of these lines the first lies within the province of the 
statesman, as originating in the political stability of the 
nation and its institutions; the other within that of the 
engineer, as being due to the constructive genius and the 
mechanical skill of our ecessors. 

The development had its starting point in a limited but 
singularly momentous term of years. 


* Paper read before the Engineering Conference of the 
Institution of Civil Engineers. Section II.—Harbours, 
Docks, and Canals. 





Dr. Ingram, in his article on ‘‘ Political Economy” in 
the ninth edition of the ‘‘ Encyclopedia Britannica,” 
says: 
*‘Between the years 1760 and 1770 Roebuck began to 
smelt iron by coal; Brindley connected the rising seats 
of manufactures with the sea by canals; Wedgwood dis- 
covered the art of making earthenware cheaply and well ; 
Hargreaves invented the spinning jenny; Arkwright 
utilised Wyatt’s and High’s invention for spinning by 
rollers, Pol g applied water-power to move them; and 
Watt invented the condensing steam engine. Crompton’s 
mule and Cartwright’s power-loom came shortly after.” 

From the start thus gained the manufacturing indus- 
tries grew and multiplied, trade and commerce inc 
in volume and in value until, commercially, this small 
island dominated the whole earth, without a rival, and in 
many branches of industry without a competitor. 

At the close of the nineteenth century we are con- 
fronted by an entire change in the position. = 5 

The commercial supremacy of Great Britain is being 
challenged by European nations and by American States, 
and British manufacturers and merchants are faced by the 
keenest foreign competition, and at the same time are 
harassed by hostile tariffs and legislative restrictions, and 
thus have been — to recognise that economy in pro- 
duction is largely dependent upon bulk, 1.¢., that large 
masses of commodities may be made and may be moved 
at unit rates far below those at which small quantities of 
the same article may be turned out and transported. 

The developments which have followed upon this re- 
—— have been manifold and impressive. 

We are concerned here with but one of them, viz., the 
extraordinary increase in the size of steamers which has 
been brought about in the last 15 or 20 years. 

Little more than 15 years ago a steamer of 5000 tons 
deadweight capacity was regarded as a leviathan ; to-day 
steamers of from 15,000 to 20,000 tons are in constant use, 
and the ordinary cargo steamer may be taken to be any- 
thing from 8000 to 12,000 tons deadweight capacity. 

The development in the size of steamers has rendered 
necessary the provision of loading and discharging ap- 
pliances, and of storage accommodation for their cargoes 
of an entirely new character. The necessity for these 
appliances and for this accommodation has me the 
more acute as in many trades, such as that between the 
North American continent and this country, the cargoes 
are not only of huge weight and bulk, but are of an extra- 
ordinarily diversified kind, while the importance of 
despatch may be gauged by the fact that the expenses 
and charges of a steamer of a capital value of, say, 
90,000/., amount to at least 100/. sterling per day. 

Such a steamer trading between North America and 
Great Britain would make twelve round trips per annum, 
and would therefore be 24 times in dock in the course of 
the year; hence one day saved in the process of discharg- 
ing and loading at the end of each voyage would mean a 
soduetion in the steamer’s expenses of 2400/. a year, or 
2.66 per cent. upon her capital cost. 

The case of a steamer of the class suggested engaged in 
the trade named will serve as an illustration of the re- 
quirements of present-day traffic. Coming to this 
country, she would carry on her upper deck some hun- 
dreds of live cattle. The regulations of the Board of 
Agriculture require that the cattle shall be inspected 
before any part of the steamer’s cargo is broken up, and 
that they shall be slaughtered at the point of disembark- 
ation. 

The rapid discharge of the steamer therefore involves 
in the first place that cattle lairages, with isolation zones, 
slaughter-houses, and the multitude of intricate details 
required by present legislation should be provided. Next 
it is necessary to provide for the steamer’s general cargo. 
This will prove to be of the most heterogeneous sort, and 
will require not only to be turned out with great speed, 
and to be stored in sheds of absolutely weather-proof 
construction, but also to be sorted, trucked to marks, and 
carefully arranged in those sheds for distribution. It is 
therefore clear that a great discharging area of floor space 
within reach of the ship is absolutely required. 

At the same time the timber, of which the steamer will 
have brought a large quantity, must be turned out; this 
involves the provision of storage grounds and a ready 
means of access thereto both by road and rail. 

Probably the steamer will be fitted with cold storage 
space in which a low temperature is maintained by artifi- 
cial means for the conveyance of perishable commodities. 

To deal with this class of trade, cold-storage warehouses, 
to which the perishable goods may be conveyed without 
delay, are required. 

Thus we work down to the lower holds, upon the ceil- 
ings of which the steamer will have brought quantities 
of grain of very different sorts and qualities, requiring 
special appliances for its handling and special buildings 
for its storage. 

It will be paar oy that the problem of discharging, say, 
10,000 tons of goods from a steamer of this character, and 
under the circumstances indicated, and of loading that 
steamer again, is not so simple as might at first sight 
appear, particularly when the fact is kept in remembrance 
that every unnecessary ~~ oe in the operation means 
a loss of 100/., and those who have been concerned in such 
matters know how quickly days slip away under these 
conditions. 

Instead of attempting a general description of modern 
attempts to find a perfect solution of the problem, the 
author proposes to describe briefly the methods of work- 
ing now in operation at the Manchester docks of the 
Manchester Ship Canal, hoping thus to promote discus- 
sion on a matter of such practical importance to the trade 
of the country. 

It is not claimed that the methods in vogue are by any 
means perfect. During the short history of the canal 
traftic the pressure due to increasing trade has brought 





about a process of evolution, and the methods in vogue 
are the outcome of that process. 

Beginning with the discharge of imported cargo and 
with the live stock as the first —_— thereof, detailed 
description is unnecessary. The cattle are landed at 
lairages which have been constructed in accordance with 
governmental regulations, are gee and the car- 
cases, after being dressed and chilled, are forwarded by 
road and rail to all parts of the surrounding district. 

For the discharge of the general cargo the vessel is 
berthed at the dock quays and the cunge is landed by hy- 
draulic cranes (as many as seven or eight being employed 
for one steamer) and by the ship’s own tackle. 

For the receptlon of the cargo, sheds of special type 
have been and are being constructed. Diagrams of a 
shed just completed and brought into use, and of another 
about to be commenced, are placed upon the walls. The 
aoe for providing a great floor area so near so the 
vessel that the cranes may swing the packages, «c., out 
of the holds and on the floors at one operation has led to 
the addition of storey upon —- the designs of these 
sheds, until the recent sheds have been built with a ground 
floor and four upper storeys. __ . 

The exigencies of space in this note prohibit enlarge. 
ment upon details. 

The strictest economy is practised in construction, 
hence the design is of the simplest character, the cost of 
erection being reduced to a minimum. 

It will be Toonvel that while in one case the cranes are 
placed upon the ground level, and are built with excep. 
tionally long jibs, so as to permit of the landing of cargo 
on the upper storeys, in the other case the face of the 
shed is brought within 9 ft. of the face of the quay, and 
the cranes are placed upon the fourth storey. 

Both arrangements have their advantages. 

1. Placing the sheds at a distance of 36 ft. from the 
dock — permits of a crane road and two lines of rail- 
way being laid be ip the paved quay between the dock 
wall and the shed, and this again permits of the dispatch 
by_ road or rail of any portion of the cargo for which 
orders have been received prior to the arrival of the 
steamer, as the goods may be deposited direct into railway 
trucks and lurries without being lodged in the shed at all. 

2. The placing of the sheds at the lesser distance of 
9 ft. saves space, and permits of the more ready discharge 
by hand into the various floors of the shed, of goods in 
casks and barrels which have been raised from the kolds 
to the deck by the steamer’s derricks. 

To enable the discharge of this class of goods into sheds, 
placed at the distance of 36 ft. from the coping, to be 
effected, as well as to assist in trucking other goods which 
have been lifted out of the holds by the ship’s own tackle, 
a special type of movable gangways supported on tele- 
scopic piers has been designed and has proved to be 
— . ‘~ , 

assing over the portion of the cargo eens oO 
oui sommuehiilen (which must Redeapete ed with- 
out delay to cold storage warehouses), we come to its more 
bulky portions, timber, grain, &c. 

The timber presents considerable difficulty, the space 
occupied by it in the process of discharging being so 

t. 


It is impracticable to move large vessels from berth to 
berth, while the necessity for be ood also demands that 
the timber should be discharged concurrently with the 
general cargo, yet it is most undesirable to fill up the 
sheds and cumber the quays with timber. 

To meet this difficulty the author has constructed and 
is constructing timber-built pontoons, each pontoon being 
150 ft. by 39 ft., and carrying 800 tons of timber or other 
bulky goods. Y 

These pontoons are berthed end to end on the off side 
of the steamer, and the timber is raised by the ship’s 
derricks and turned out over the one side on to these 
pontoons, while the general cargo is being discharged by 
the hydraulic cranes over the other side. 

The pontoons when loaded are towed to the storage 
grounds, and so much of the timber as cannot be imme- 
diately consigned by road or rail is stored on these 
grounds. . 

The grain is usually discharged ex-ship by small port- 
able elevators driven by steam power and loaded into 
barges holding 700 to 800 tons, and is by these barges con- 
veyed to a large grain elevator of the American type, 
where it is stored and where whole cargoes of grain are 
dealt with direct. 

This note has already grown to an undue length, hence 
no space can be devoted to the loading of return cargo 
into the steamer, the discharge of which we have con- 
sidered. f 

One other point should, however, be urged, é.c., that 
in the design of cargo sheds and appliances, a considera- 
tion of the greatest importance, and one which governs 
much of that design, is the provision of means for the 
ready distribution of goods from the shed, whether by 
road, by rail, or by inland canal, as under the most 
favourable circumstances loading out from the shed will 
soanies i least twice the time occupied in loading into 
that shed. 





LOCK ENTRANCES AND GRAVING DOCKS. 
The Length, Width, and Depth, and Shape and Mode of 
Construction of Locks and Entrances and Craving 
Docks, having regard to the Increasing Sizes and Shapes 
of Vessels.* 
By Rosert Cops Harpy Davison, M.Inst. C.E. 
THE question which the author has been asked to intro- 


duce for discussion presents a problem of great and vary- 





* Paper read before the Engineering Conference of the 
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ing difficulty, the correct solving of which will prove of 
considerable financial benefit to any dock undertaking 
upon which you may be called to advise. It is a subject 
that can only be generalised upon, as each trade and dis- 
trict have different requirements, and only time will dis- 
close the size of the vessels of the future. 

As docks are made for ships and not ships for docks, 
the present requirements of the merchant navy should 
first of all glanced at. The cause of the growth and some- 
what sudden increase in the average size of seagoing 
vessels was dealt with by Sir William White in this year’s 
inaugural address to the Institution of Mechanical En- 
gineers. The change from sail to steam; from iron to 
steel; the great extension of mechanical labour-saving 
appliances in the construction and working of ships; the 
vast improvement of marine steam engines and boilers ; 
hydraulic, electric, and pneumatic power, and refrigera- 
tion were all shown to have had part in that tendency. 

A few of the giants that now ply upon the different 
Mpaways of the world are mentioned in the Table sub- 
joined. 











. G . 
Steamship. seam. Length. Breadth Draught 
The North A merican Liners. ft. ft. ft. 
Kaiser Wilhelm der Grosse..| 14,349 | 627.4 66.0 27.0 
Lucania.. — .- . «-| 12,952 601.0 65.2 
Kaiser Friedrich (recently dry | 
docked at Tilbury).. «>| 12,481 | 581.7 63.9 | 
Pretoria... . ew we} 12,250 | 560.0 |. 62.0 
St. Louis oe ee ac | 
St. Paul .. <a 11,629 535.5 €3.0 
Oceanic (not yet finished) ..| 17,000 | 704.0 68.0 28.5 
Deutschland (notyetfivished)| 16,000 | 
The Cape Liners. 
Briton .. ne os --| 10,948 530 0 60.3 
Cari-brook Castle .. $3 7,626 455.0 56.0 | 
The East Indian and Aus- 
tralian Liners. 3 
India... ty - ns 7,911 499.9 54 
Ophir .. ..  «. «| 6,010 | 465.0 | 68.4 
Polynesian me a5 6,506 482.3 49.2 
The South American Liners. 
European re = = 2,194 475.9 55.0 
Orizaba .. ee oe aia 6,298 460 0 49.3 
Danube .. ° ee ae 6,946 420.0 52.0 | 
General Cargo Vessels. 
Aigee ae £8 we | 7,575 455.0 58.0 
Milwaukee... vs + 7,317 470.0 56.1 26.0 





It was the s.s. Milwaukee that, having struck on a rock 
last autumn on the coast of Aberdeen, had the forward 
section cut away so cleverly by the aid of dynamite, and 





| | | 
ae Tonnage. | Length. Breadth |Draught 


: , i fe. | | ft. 
Silvertown (cable ship) «» 4935 338 55 28 








the stern division, including the engine-room, floated into 
deep water, and towed to the Tyne, where she has been 
rebuilt and relaunched. 

With regard to the North Atlantic liners, it would be 

to prophecy to what size they may attain. The 
depth at New York bar is now 30 ft., and 34 ft, is being 
aimed at, and Liverpool has 26 ft. at low water spring 
tides, and is being improved every day. 

A new fleet for the Cape trade is spoken of with 
vessels 487 ft. long, 58 ft. beam, and a draught of 28 ft. 
loaded and 21 ft. light. 

The Suez Canal regulates the draught of vessels trading 
rag East ; it must not exceed 25 ft. 7 in. at the present 

ime. 

The South American trade is to some extent governed 
by the depth of the River Plate, being under 20 ft. 

The large cargo ships are governed by all the fore- 
going facts, as well as by the shipbuilders and Lloyd’s 
Committee. The author does not think the large cargo 
ships of the packing-case design can be said to be a suc- 
cess from the shipowners’ point of view, which is not 
always that of the shipbuilders. They are unwieldy and 
= to maintain, slow and diffeult to steer when 
unloaded or with part cargo, and the premium asked for 
their insurance is believed to be higher. The author does 
not think they are a class of ship that has come to stay, 
and looks to the vessel carrying 6000 tons to 7000 tons of 
cargo to come out triumphant in the end. A cargo vessel 
over 500 ft. long cannot be found. 

pamong the vessels mentioned are some that do not fi 
the British flag, and no one who is familiar with British 
ports can have failed to have noticed an increase in that 
respect during the last two years. Most of the sailing 
vessels have already passed into foreign hands, and there 
rr Tumours of some steamship companies following suit. 

speaks volumes for the enterprise of the British ship- 
nr that he has held his own so long, with one law for 
ritish and another for the foreign ship in a British 
port, and all in the usual manner to the advantage of the 
oe How differently they manage these things 
amend ‘ no light dues, a rebate on port dues, a bounty on 

rms a bonus on mileage, but not for the British x 
Li nsider the entrances to some of the chief ports : 
eae 100 ft. by 600 ft.; but vestibule basins to act as 

Pin ft. by 1150 ft., with entrances 100 ft. wide and 
80 ft, nay Reg in contemplation. London, Royal Albert, 
BBO ft. ft.; Tilbury, 80 ft. by 700 ft.; Hull, 85 ft. by 
Of +i Newoastle, 100 ft. by 320 ft.; Belfast, 100 ft. and 
b eb: arrow, 80 ft. and 100 ft. by 700 ft.; Leith, 60 ft. 
> th t.; Manchester Ship Canal, 80 ft. by 600 ft.; Ply- 
an 80 ft.; Cardiff, 80 ft. by 600 ft., large new dock in 
. rd “ construction, with entrance lock 80 ft. to 160 ft. 
by 454 ‘ 3 Newport, 72 ft. by 503 ft.; Avonmouth, 70 ft. 

t.; Barry, 80 ft. by 65 ft. by 647 ft.; Swansea, 





60 ft. by 500 ft.; Antwerp, 81 ft.; Amsterdam Canal, old 
lock, 60 ft. by 394 ft., new lock, 82 ft. by 738 ft.; Kaiser 
Wilhelm Canal, 82 ft. by 492 ft.; Bombay, 80 ft.; Cal- 
cutta, 80 ft.; Cape, 100 ft. 

And graving docks: London, Blackwall, 471 ft. by 65 ft. 
by 23 ft.; Tilbury, 846 ft. by 70 ft. by 35 ft., can be 
divided ; Liverpool, New Canada Graving Dock, 925 ft. 
by 94 ft.; and 565 ft. by 70 ft. by 224 ft., and 768 ft. by 
60 ft. by 22.10 ft.; Birkenhead, 750 ft. by 85ft. by 26.7 ft.; 
Belfast, 800 ft. by 80 ft. by 25.8 ft.; Glasgow, 880 ft. by 
83 ft. 4 26.6 ft.; Southampton, 660 ft. by 91 ft. by 
32 6 ft.; Plymouth, 464 ft. by 80 ft. by 22 ft.; Hull, 550 ft. 
by 65 ft. by 21.6 ft.; Leith, 410 ft. by 70 ft. by 21 ft.; 
Barrow, 500 ft. by 60 ft. by 22 ft.; Newcastle, 550 ft. by 
80 ft. by 26.8 ft.; Cardiff, 618 ft. by 62 ft. by 27 ft.; New- 

rt, 520 ft. by 65 ft. by 32 ft.; Barry, two docks, 747 ft. 
by 60 ft. by 28 ft. divided, and 610 ft. by 65 ft. by 29 ft. 
in construction; Antwerp, 459 ft. by 81 ft. by 23 ft.; 
Bordeaux, 540 ft. by 72 ft. by 27 ft.; Dunkirk, 622 ft. by 
68 ft. by 26 ft.; Genoa, 622 ft. by 68 ft. by 26 ft.; Bremer- 
haven, 700 ft. by 80 ft. by 31 ft.; Brooklyn, 595 ft. by 
85 ft. by 25 ft.; Sydney, 640 ft. by 66 ft. by 20 ft, and 
608 ft. by 84 ft. by 32 ft.; Buenos Ayres, 587 ft. ~ 65 ft. 
by 26 ft.; Chili, 617 ft. by 87 ft. by 30ft. From all these 
facts—ships, entrances, locks, and graving docks—the 
author thinks it may be assumed that, except in the At- 
lantic trade, there is not a commercial ship 530 ft. long 
or 61 ft. broad or with 28 ft. draught. 

The midship cross-section of cargo ships has altered 
completely and is now nearly rectangular, so that the 
curved invert of locks and entrances must soon be a 
thing of the past, and their shape become flat. This will 
necessitate thickening side walls. Where the docks them- 
selves are too shallow, pumping in many cases is being 
—— to, to keep the dock level at high water spring 
tides. 

It is not an advantage to have a lock of much greater 
width than the largest ship it has to accommodate, and 
many seem unnecessarily wide compared with their 
length. A wide dock entrance with rounded corners is 
always convenient. It is economical to divide locks and 
graving docks so that one portion can accommodate a 
small vessel, while the whole length can be used for the 
largest vessel. Room and air space is of advantage in 
graving docks—the system of having side bays, and prop- 
ping vessels only on one side being the cheapest, and it 
it better to have a shallow dock for small vessels than to 
be constantly using a deep one for that class. 

Working expenses are more worthy of consideration 
than original cost, and are too apt to be neglected in de- 
signing works. Quick despatch necessitates no waiting 
for tides ; if possible great depth of quay and shed space, 
so that each consignment may be at once dealt with; 
plenty of trucks, cranes, and sidings; these must form 

art of the modern dock. The financial difficulty may 
ead to the transfer of most of our decks to railway com- 
panies— greatly to the benefit of the undertakings, as in 
the case of Southampton. 








COMPOUND LOCOMOTIVES.* 
By Franors WiILLt1AM Wess, M. Inst. C.E. 


For many years the weight and speed of passenger 
trains had been continually on the increase, with the in- 
evitable result of a demand for more powerful and quicker- 
running locomotives to haul them. With the object of 
meeting these requirement, in 1878 the author turned his 
attention to the question of applying the compound 
system to the locomotive, and, as an experiment, con- 
verted one of the old engines belonging to the London 
and. North-Western Railway Company into a compound 
on the Mallet system, which he worked for about five 
years on the Ashby and Nuneaton branch. The results 
were so satisfactory that the author was led to give further 
attention to the subject, the outcome of which was that 
he designed an entirely new system of applying the com- 
pound principle to locomotives, which enabled him, 
through the disposition of the cylinders, to dispense with 
coupling-rods without losing the advantages due to their 
use. He was also able to increase the size of the axle- 
bearing, and other wearing parts beyond what was 
possible in an ordinary locomotive with single frames. In 
carrying out his system the author used two high-pressure 
cylinders and one low-pressure cylinder, the former being 
“sepa outside the frames, and arranged to drive the 

ck pair of wheels, and the latter was fixed between the 
frames and worked on to the front driving axle. The 
first engine constructed on this plan was built at Crewe 
Works in 1881-2 and named ‘‘ Experiment.” The high- 
pressure cylinders were 114 in. in diameter and 24 in. 
stroke, and the low-pressure cylinder was 26 in. in diameter 
and 24 in. stroke, the valve gear used being Joy’s. The 
driving wheels were 6 ft. 6in. in diameter. This engine was 
put to work on April 3, 1882, and the results obtained were 
so satisfactory that twenty-nine more engines of the same 
type were afterwards built the high-pressure cylinders, 
however, being inc to 13 in. in diameter, the low- 
pressure remaining 26 in. in diameter as before. 

The total mileage for this class of engine since April, 
1882, up to February, 28, 1889, was 15,093,758 miles, which 


- | gives an average of 33,387 miles per ee annum, 


the average coal consumption, including 1.2 for light- 
ing up and all coal u whilst engines were standing, 
oe 34.2 Ib. per mile per engine. As the requirements 
of the heavy traffic between Euston and Carlisle de- 
manded still more powerful engines, the author in 1884 
designed and built the ‘‘ Dreadnought,” the first of the 
class known by that name. In this class the high-pressure 
+ genes are 14 in. in diameter and 24 in. stroke, and 
the low-pressure cylinder 30 in. in diameter and 24 in. 





* Paper read before the Engineering Conference of the 
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stroke, the driving wheels being 6ft. 3in. in diameter. The 
boiler pressure is 175 lb. per square inch. Forty engines 
of this class are now running, the total mileage for 
which, up to February 28, 1899, was 18,681,936 miles, 
which gives an average of 37,206 miles per engine 3 
annum, the average coal consumption, including 1.2 lb. 
for lighting up and all coal used whilst engines were 
standing, being 39.4 lb. per mile per engine. 

To meet the increasing speed of the trains the author 
in 1889 built the ‘‘Teutonic” class. This class is, in 
many respects, similar to the ‘‘ Dreadnought” class, the 
cylinders being the same size; but the driving wheels 
were increased to7 ft. 1 in. in diameter. In these en- 
gines the author simplified the low-pressure valve gear by 
using a single eccentric instead of the Joy gear pay warns 
fore. The arrangement consisted of a single loose eccen- 
tric on the crank axle, which was free to turn on the axle 
into the correct positions for either ‘‘ forward ” or “‘ back- 
ward ” running as requi The eccentric was connected 
to the low-pressure valve spindle by means of a rocking 
lever, and was driven by a pin projecting from the side 
of the crank cheek, and engaging with a slotted plate 
forming part of the eccentric. The high-pressure valves 
are worked by Joy’s gear. Ten engines of this class are 
running, one of which, the ‘‘ Jeannie Deans,” was ex- 
hibited at the Edinburgh Exhibition in 1890, and since 
then has been employed in working the 2 p,m. corridor 
dining train, Euston to Crewe, returning with the 
7.32 p.m. corridor dining train, Crewe to Euston. The 
total mileage of this class up to February 28, 1899, is 
5,193,126 miles, or an average of 58,241 miles per 
annum per engine, with an average coal consumption of 
37.9 lb. per mile; this includes 1.2 lb. of coal used 
for lighting-up purposes and all coal used whilst the 
engine was standing at stations. 

In 1891 the ‘‘ Greater Britain” class was built, which 
the author specially designed for working the heavy and 
fast passenger traffic over the west coast route between 
Euston and Carlisle. The high-pressure cylinders are 
15 in. in diameter and 24 in. stroke, and the low-pressure 
cylinder is 30 in. in diameter and 24 in. stroke, the ordi- 
nary curved-link motion being used for the high- ressure 
valves and a loose eccentric for the low. In this class 
both pairs of driving wheels (which are 7 ft. 1 in. in dia- 
meter) were placed in front of the firebox in order to 
obtain a more effective distribution of the weight on the 
driving wheels. This arrangement necessitated a long 
boiler barrel, which in this case is 18 ft. 6 in. long; and 
the tubes, which are 24 in. in diameter outside, are divided 
into two lengths by a combustion chamber placed about 
midway in the length of the barrel. This chamber is 
fitted with a steam-blast apparatus for cleaning the soot 
out of the tubes. On November 4, 1891, ‘‘ Greater Britain” 
ran her trial trip from Crewe to London with a train of 
twenty-five empty coaches, at an average speed of 444 
miles per hour. Nine more engines of this class were 
afterwards built, one of which, the ‘* Queen-Empress,” was 
exhibited at the World’s Fair, Chicago, in 1893. The 
total distance run by this class of engine up to February 
28, 1899, is 2,704,537 miles, or an average of 54,454 miles 
per engine per annum, the average coal consumption, in- 
cluding 1.2 lb. for lighting up and all coal used whilst 
standing at stations, being 38.7 lb. per mile per engine. 

It being thought desirable to increase the number of 
wagons in goods trains ing over the steeper gradients 
on some portions of the line, in 1893 the author designed 
and built an eight-wheeled coupled compound goodsengine, 
with wheels 4 ft. 3in. in diameter. In this engine he 
arranged the cylinders somewhat differently to those in 
his other compounds, placing them all in a line under the 
smokebox, the high-pressure cylinders being outside, with 
their valve-chests inside the frames, and the low-pressure 
cylinder within the frames, all driving on the same axle, 
the second from the front. The high-pressure crank-pins 
were set at right angles to each other, the low-pressure 
cylinder being connected toa centre crank set at an angle 
of 135 deg. with the high-pressure crankpins. Eighty- 
one of these engines are now running, principally between 
Crewe and Leeds, Crewe and Carlisle, and Liverpool and 
Carlisle, and also on the South Wales district, and by 
their use a large number of ‘‘ banking” and assisting 
engines have been dispensed with and the number of 
trains reduced. The total mileage for these engines up 
to February 28, 1899, is 3,628,727 miles, or an average of 
28,331 miles per engine per annum ; the average coal con- 
sumption, including 1.2 1b. for lighting up and all coal 
used whilst shunting or standing, being 53.4 lb. per mile 
per engine. 

In 1894 the author built the “‘ John Hick ” class, which 
was —— designed for working the heavy passenger 
teains over the steep inclines on the northern division of 
the North-Western Railway. ° 

These engines are in all respects similar to the ‘‘ Greater 
Britain ” class, except that the driving wheels are only 
6 ft. 3in. in diameter instead of 7 ft. lin. Ten of these 
engines have been built, and up to February 28, 1899, 
have run a total distance of 629,180 miles, or an average 
of 48,868 miles per engine per annum, with an average 
coal consumption, inthedidg 1.2lb. for lighting up and 
all coal used whilst the engines were standing at stations, 
of 44.8 Ib. v9 mile per engine. s 

The weight of passenger vehicles and the speed of trains 
being continually on the increase, it becomes necessary 
to provide still more powerful engines, and in 1897 the 
author designed and Puilt the ‘ Black Prince” class. 
These engines, unlike the other compounds previously 
built, have two high-pressure and two low- pressure 
cylinders, with a boiler pressure of 200 lb. per squareinch. 

he former cylinders are 15 in. in diameter and the latter 
204 in. in diameter, both having a stroke of 24in. They 
are all placed in line, and drive on to one axle, this axle 
being coupled to the trailing axle behind the firebox. A 
feature of these engines is the method devised by the 
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author for working the valves, two sets of valve gear only 
being required for working the four valves. The valve 
gear used is Joy’s, which is applied to the low-pressure 
cylinders in the usual way. The low-pressure valve 
spindles are prolonged through the front of the valve- 
chests, and each spindle is coupled up to a lever of the 
first order, which is carried on a pivot securely fixed to 
the frame, the other end of the lever being connected to 
the high-pressure valve spindle. Thus the high-pressure 
valves are worked from the low-pressure motion, through 
the intervention of the lever, which is so proportioned 
as to give the required travel to the high-pressure valve. 

In this class the author has succeeded in obtaining 
ample bearing surfaces throughout the engine, the driving 
axle having a central bearing in addition to the usual side 
bearings. The ‘‘ Black Prince” ran its first trip on August 2, 
1897, and on the following October it commenced running, 
on alternate days, the ‘‘up dining saloon express,” which 
left Crewe at 5.2 p.m., running through to Willesden, 
1524 miles, without a stop, and returning to Crewe the 
same night with the ‘‘Scotch sleeping saloon express,” leav- 
ing Euston at 11.50 p.m. and running through to Crewe 
without a stop. Two of these engines are now running, 
and 18 more are in course of construction. The total 
mileage for the two engines since they were first turned 
out, and up to February 28, 1899, is 190,324 miles, or an 
average of 57,820 miles per engine per annum; the 
average coal consumption, including 1.2 lb. for lighting 
up and all coal used whilst standing under steam, being 
40.3 lb. per mile per engine. 

As regaids economy of fuel, from careful and exhaus- 
tive experiments made by the author, the saving due to 
compounding is about from 19 to 20 per cent.,-and this is 
confirmed by observations made in the United States. 








MOTOR POWER ON TRAMWAYS. 


The Relative Advantages of Different Kinds of Power for 
Tramways, Light Railways, and Motor-Car Traffic, 
both Heavy and Light.* 

By Tuomas Parker, M. Inst. C.E. 

Tuis effort to deal with the subject indicated by the 
title of this paper is intended to induce discussion; to 
obtain data of the various methods and points of interest, 
and place them on record. 

Horse Traction is the oldest method by which tramways 
have been operated, and there is ample data available. 
Itsslowness, the occupation of a great length of the road, 
and the bad sanitary conditions caused by the refuse from 
the animals, the element of risk in the temper of the 
animals, variable cost of food, the great destruction of 
the horses by the very heavy work. These facts and 
conditions by long usage have become unnoticeable, and 
do not appear to come within the scope of public vision, 
when judging of the efforts made by engineers to 
replace the horse by mechanical means. But the always 
present cash quantity has condemned horse-traction on 
tram ways. 

For cost of tramways operated by horses taken under 
average conditions, see Table, annexed. 

Steam is quicker than horses, less costly for results, 
but has greater disadvantages, viz.: Much greater 
weight, and occupying greater length of road, the emis- 
sion of carbonic acid, carbonic oxide, sulphurous acid, 
steam and smoke, practically into the dwellings alon 
the route, and among the people, the unsightliness os | 
noise, make its use in public streets a painful burden to 
the community, and, as experience shows, not to be 
borne when better means can be found. The objections 
leave little hope for the future of direct steam-driven 
tramways. 

The appended costs are taken carefully from practical 
workings, see Table, annexed. 

Compressed Air is a more congenial agent, and has 
better as of success than steam, if the two had to 
settle their differences alone. 

It is free from many objections compared with steam. 
There is little interference with the atmosphere; the 
small amount of direct firing makes it possible to use only 
one carriage for motor and passenger ; water need not be 
carried ; the total dead load to passenger is in its favour ; 
it needs frequent stations for supplies, as the distance it 
is possible to run with one store of pressure is limited. 
Its friends are very active at present, and it is hoped we 
may hear their case and obtain some practical account of 
its working. It appears to have higher economy than 
can be obtained by steam direct. The author & no 
working data he can give. 

Cable.—Endless cable, as a method for driving tram- 
ways, has high merits in many respects. It occupies a 
minimum length of road ; its speed is fair; it is free from 
nuisances of steam or horses, and it is handy. Its draw- 
backs are: Heavy initial outlay ; its occupation of the 
street ; the slot difficulty, of carrying sewer and other 
requirements in or across the street in which it is laid; 
the continued noise of the rimning rope under the streets 
causing, in some instences, considerable depreciation in 
value of property; the stcppage of the whole system 
upon the breaking of the cable; and the heavy costs 
attendant upon the system, Taking the statistics of 
installation, there are very few cable roads being put 
down now, and we may accept the verdict of the public 
that the cable has ceased to compete successfully with 
other methods. 

There are some tramways being driven by gas engines 
working on the car, but no reliable practical data is 
available. The verdict of passengers is that they are 
required to inhale a considerable admixture of coal-gas 
with the atmosphere in the neighbourhood of the cars. 
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Electricity.—At the present time, electricity is, by 
general accord, selected as the best method for driving 
tramways. In electricity we have a very flexible system 
which admits of great variation of powers being used at 
varying points on the same —. ‘There is no nuisance, 
as vith steam or horses. The minimum length of road 
occupied ; speed can be low for inter-town work and high 
for suburban traffic; cars are easily handled ; energy is 
used efficiently ; maintenance is not excessive ; streets are 
not more occupied than simply by the pair of rails, so 
that taking up streets for laying sewers and pipes, or 
other needs, is not complicated. The disadvantage is 
the conductors being carried overhead. Conductors 
have been used in other forms, but it appears fairly 
settled that the overhead wires, by their small first cost, 
the simplicity and security of insulation, and the readi- 
ness with which repairs can be carried out, is accepted, 
at least for the present. 

Accumulators have been introduced on to cars to carry 
them through the crowded streets, being charged whilst 
in the suburbs, running from the line and discharged by 
inter-town running. Accumulators have been installed, 
on their Bournbrook section, by the Birmingham Cen- 
tral Tramways Company; but, although still running, 
have not met expectations. The ‘loss of capacity of the 
cell under the conditions of use was a great difficulty. 

The energy required to drive the accumulator cars was 
7 prone meal 4.6 horse-power hours per car-mile, whilst 
the quantity of energy necessary to drive a car of equal 
capacity with overhead conductors, 2.15 electrical horse- 
power hour per car-mile, the speed being much faster 
and the gradients heavier. 

Railways, Light and Heavy.—Electricity as a means of 
driving light or heavy railways is under best conditions 
if employed for long runs, and under its most inefficient 
conditions, when called upon to make frequent startings. 
There is ~ 4 the steam locomotive practically the same 
energy with one journey per day as fifty journeys per 
day. For electricity it is necessary first to put down the 
motive plant, dynamos, and conductors, ag ong the 
system, and to provide the motors for hauling the trains. 
For lines where few trains are required, electricity does 
not compare with steam, as the capital outlay for running 
a few trains is the same as for running a number. 

If we take a case, say, of two towns 50 miles apart, such 
as London and Brighton, which would support a con- 
tinuous connection, and by the length of run put elec- 
tricity under good conditions, electricity could give 15- 
minutes’ interval trains, and run at 75 miles an hour, 
doing the distance in 40 minutes by trains of 100 tons, at 
24d. per train-mile, covering costs of power. Such a case 
shows how cempletely electricity takes the field under 
fair conditions, and the advantages are not only in point 
of power, cost, and speed, but the track need not so 
costly, as the weight can be evenly distributed throughout 
the train, the weight of the train being brought in for ad- 
hesion and traction. A 100-ton train would be equal 
capacity for passeagers to a steam train of 140 tons. The 
cost of maintenance of permanent way and risks would 
be much reduced. 

If we turn to a case where electricity is under its 
worst conditions in comparison with steam, we are able 
to refer to well-matured data. The Liverpool Over- 
head Railway is such a case. It has been running for 
nearly seven years, and is in direct comparison with a 
number of similar lines worked by steam. 

A most important difference between electric motors 
and the steam cylinder when starting into motion is, that 
in the electric motor no effort is obtained unless current 
is passing through the motor, and the torque is propor- 
tional to the quantity, while steam gives it efforts and is 
liberated to exhaust only in proportion to motion. 

Motor Cars.—Steam was early in the field, but the re- 
quirements needed to make moderate success possible are 
only of modern achievement. The conditions of the 
vehicle and road make still further variation of the boiler, 
engine, and condenser necessary before the steam motor 
car can be a standardised article of manufacture. With 
regard to gear, steering, brakes, and wheels, there are 
openings for improvements and new applications. 

There are some good approximations to success of the 
steam type. 

Oil Cars.—Much has been done to render tolerable the 

close association of passengers with mechanical move- 
ments and rapid explosions forming the combination we 
call anoil car. Still much is needed with regard to safety 
from explosion and fire, reduction of vibration, and effi- 
cient transmission. The prospect is that it may be prac- 
tical, with reasonable first outlay, depreciation, and cost 
of fuel, to run an oil car successfully for a much less cost 
than horses. The movement has brought about great im- 
provements in the oil engine, but only light oils have been 
successfully used. Electricity is chiefly used as a means 
of igniting. Speeds of 1000 revolutions are obtained, or 
500 explosions per minute. 
Electricity.—In applying electricity to motor cars, we 
first met the question of weight of accumulators. This 
has, by improved motors, gear, and accumulators, within 
very recent date been reduced to 1 horse-power-hour de- 
livered on to the car at about 56 Ib. inclusive, so that 5 ewt. 
of cells is sufficient to operate a car, as against 16 cwt. 
two years ago. Motors, gearing, and methods of steering 
have been much improved. The following data is one of 
the best examples I have had the opportunity of testing : 


Weight of car, complete, without 


batteries es 9 cwt. 
Weight of batteries 5 5, 
Total ... | 
Total weight, with four passengers... 20 ,, 


at 
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Discharge, on level, 12 amperes 


80 volts ‘ ... 9 miles per hour 


Approximate horse-power 
Safe distance ... Sd ie See ae 40 miles 
One motor, double reduction gear ... 1200 revolutions 


Operative Costs of Running One Car-Mile by the 
Different Systems Enumerated, 
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* Could not obtain reliable figures for generating coats. 





SWIFT PASSENGER STEAMERS OF 
MODERATE SIZE.* 
By Epwin Lewis Marti, M. Inst. C.E. 

TAKING a broad and comprehensive view, a ship— 
whether steamer or sailing ship, merchantman, or man- 
of-war—has to float upright and at a suitable trim; she 
has to be so formed as to offer as little resistance as pos- 
sible to her passage through the water; she has to bear 
enormous strains in rough weather, which are ever vary- 
ing and rapidly recurring, and she must be as easy as pos- 
sible, consistent with safety amongst waves, and carry 
usually a large weight, either of cargo, passengers, or 
armament. In short, a ship has to be strong, swift, safe, 
comfortable, a good carrier, and economical in working, 

The subject for discussion, however, is the consideration 
of a very special of vessel, and first what is meant 
at the present time by (a) ‘‘Swift passenger steamers,” 
and (b) ‘* Moderate size” ? 

‘*Swift ” in one trade or route at one period may be 
ordinary speed in other trades and times; whilst 
moderate dimensions on the Atlantic passenger-trade, for 
instance, would be most extreme, not to say altogether 
out of the question, on other lines. Ideas on these 
points are comparative, and continually changing, with 
tendency to increase, ever more and more, in speed and 
size. 

To maintain a uniformly high speed at sea in all 
weathers needs a very large ship. The author remembers 
coming across in the Campania on her maiden voyage, 
when she steamed on one day approximately 550 knots, 
yet during the exceptionally heavy gales in the Atlantic 
recently, it was reported that her day’s run dropped 
down to 260 knots. It is only necessary to consider the 
effect on the speed of a 30-knot destroyer driving against 
the gale that retarded the Campania to have it 
convincingly brought home to the mind that ‘‘ passenger 
steamers of moderate size” can only be “swift” in 
moderate weather; in rough weather they must ease 
down. Their high speed is subject to the proviso of 
‘* weather permitting.” : 

The limiting conditions compelling moderate dimen- 
sions are: Small funds for first cost or running expenses ; 
the sources of revenue or earning power few or small, 
available draught of water limited, or, shortness of 


voyage. ; 
The problem, then, putting it somewhat paradoxically, 
is to obtain great power with the lightest and strongest 
machinery in the largest ship up to the limiting conditions; 
that is, the lightest weight of engines and boilers con- 
sistent with the greatest power that can always be exerted 
for continuous work without risk of breakdown ; the ship 
being the largest, safest, strongest, most easily driven, 
and most comfortable floating hotel—in fact, the best sea- 
boat that can be built up to the limitations imposed by 
considerations of success in commerce. : 
The following questions will require exhaustive con- 
sideration to obtain a right solution : 
1. Speed.—(a) The maximum indicated horse-power per 
ton of weight, and highest piston speed suitable for con- 
tinuous running ; the number and arrangement of cylin- 
ders and boilers; the balancing of the engines ; the efficient 
and convenient arrangement of bunkers to facilitate coal- 
ing and stoking, &c,: the most suitable type of boiler, 
ordinary marine with forced draught or water-tube. 
If the latter, should they be of the large tube, or the ex- 
press type? The pounds of coal per indicated horse-power, 
also the indicated horse-power per square foot of grate 
and heating surfaces on round voyage for various types, 
with and without forced draught, will need carefully 
comparing, and the weights and space — by eac 
for, to be definite, let us say 6500 indica horse-power 
for voyages of, say, 100, 500, 1000, 3000 miles, rememberin 
that the weight and space required per voyage for fue: 
for each type must come into the account. : 
There appears to be little to choose between ordinary 
marine boilers with forced draught and the large-tube 
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type to —- the above power for a voyage of 1000 
miles; whilst the small-tube type shows a saving in 
weight, but requires slightly more space, and in the 
capacity for continuous steaming they are inferior to the 
marine type. So far as concerns passenger-ships, there- 
fore, water-tube boilers are in the experimental stage. 
Propellers : The relative advantage of single and twin- 
screw, &c., must be considered, and the material, 
diameter, pitch, and surface. i 

(b) Dimensions.—The best proportion of length to 
breadth and draught of water must be selected. 

(c) The Form.—Kirk’s analysis of some succeasful 
vessels of this type; the coefficient of fineness; also 
Admiralty coefficients for various-size ships and speed 
will assist in the determination of form. The author has 
found the following test of propulsive efficiency, in the 
case of vessels of the same type and intended for similar 
service, very useful. A ‘‘coefficient of efficiency” or 
“figure of merit” is attained by computing the tons of 


coal per 1000 miles, per 100 units D3 per 10 knots, the 
ph nadie to 10 knots varying as the cube of the speed. 

2. Safety.—This must be paramount, a sine qud non, 
and must on no account be compromised. 

(2) It demands a strong hull and machinery, suitable 
proportions of length to breadth and depth, a proper 
regard to material, scantlings, factors of safety, structural 
arrangements, ee means for arresting and 
retarding corrosion, wear and tear, and upkeep. 

(6) There must be sufficient surplus buoyancy. 

(c) Ample stability must be provided. The meta- 
centric height, maximum angle and G Z, also range of 
stability, for various successful vessels, of similar type 
and size, under usual light and working conditions, 
should be examined and compared. 

(d) The watertight subdivision should be so complete 
that in case of any one or two compartments being 
broached, the vessel should still float with sufficient 
buoyancy and stability, and in such trim that she might 
be safely navigated into port. 

(e) Ample life-saving appliances must be provided. 

3. Comfort.—The vessel should be as easy as possible 
and possess all the qualities that go to make a good sea- 
boat ; bilge keels will tend to uce rolling ; structural 
framing and shell plating surrounding the shafts will tend 
to reduce the eage motion without materially —- 
the speed, if they are rightly formed, and give strengt 
and rigidity to the structure. There should be a simple, 
suitable, spacious, and convenient arrangement and posi- 
tion of state-rooms, public-rooms, promenades, crew’s 
quarters, and lavatories ; an artistic treatment of decora- 
tion of public-rooms, and throughout the ship plenty of 
light, and air and warmth. Simplicity in arrangements 
for efficiently a and preserving food, cooking and 
serving, and throughout the — department gene- 
rally, should be aimed at, and the most compact silent 
and quick-working appliances for working baggage, 
stores, mails, and any fight goods and parcels that this 
class of vessel may have the capacity to deal with, will 
conduce greatly to the comfort. 

Finally, there is scope for endless ingenuity in working 
out the details, but whilst passing under review all the 
latest improvements in material, methods of construc- 
tion, machines and other appliances, it is only sound 
common sense never to forget that commercial success is 
the goul, and that fads and doubtful expedients must be 
avoided. 

_It would be very interesting to speculate on the possi- 
bilities of the steam turbine, liquid air, &c., but nothing 
of the kind can be considered here. ‘‘Hasten slowly” 
on well-trodden paths must be the motto of the naval 
architect who aims at success in this type of vessel. 








MERCHANT STEAMERS AND WAR 
REQUIREMENTS. 


On the Practicability of so Constructing Merchant 
Steamers as to Render them Readily Available for War 
Purposes.* 

By Joun Harvarp Brzzs, M. Inst. C.E. 

THE two purposes for which merchant steamers may be 
used by the Navy in time of war are: (1) armed cruisers ; 
(2) auxiliaries for supplying a fleet with necessaries, and 
as troop transports. 

For the former _—— they may have to fight cruisers ; 
for the latter, they will frequently require protection from 
either armed mercantile cruisers or regular warships, but 
their ability to do the duty is undoubted, and need not be 
discussed. 

Obviously as armed cruisers vessels must have con- 

Sderable speed, and their numbers are in consequence 

imited. Lloyd’s gives the following: 


20knotsand upwards... ...0  ... «. 48 
19 o» ee aa ol all gin thd 
7 io ie tee” Saha sees Seis. c ae 
ee eee 
15 %» ates tah shane, nc 


F Slower vessels will probably not be used as armed 
conser, Those speeds appear to be in most cases sea 
speeda, Some of the larger vessels have coal-bunker 
pos arnt exclusive of holds, sufficient to enable them 
: — for from 10,000 to 12,000 knots at 10 knots 
Bonn may reasonably assume that vessels of this cha- 
- aoe better able to maintain their speed at sea than 
peed On Their every-day business is to run at some 
Z _ full speed, and most of them do not run at 

Y other speed. It does not follow that they cannot 
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steam easily at lower speeds, but a oy which ordinarily 
i 


does not steam at full speed is more likely to fall short 
of maintaining full speed over long periods than one 
which is in the habit of doing it.* : 

In consequence merchant ships have been considered 
to be most suitably used as scouts or despatch boats, and 
no attempt has been made to give them an armament 
equivalent to warships of anything like their size, power, 
and speed. Some of the results of arming and fighting 
the mercantile cruisers of the United States Navy seem 
to point to the ability of these vessels to cope with 
thoroughbred warships. 

One point is deserving of consideration. Is there not 
a considerable value in a floating structure, whether it is 
subdivided and protected as a warship, or has no more 
subdivision nor protection than a tramp? It floats, and 
it offers considerable resistance to sinking whatever kind 
of ship itis. Does not the result of modern yaa ed 
point to the conclusion that a ship is more likely to be dis- 
abled by her crew being driven from their guns than from 
her being sunk from the effects of shell fire? If this is so, 
the extra subdivision and protection of buoyancy and sta- 
bility of a warship over a merchant ship may not be called 
into play, and the fight between the two will become one 
of guns versus protection of gunners. This leads to the 
consideration of the question of portable protection for 
gunners in the merchant ship. 

In the first-class cruisers, casemates are built into the 
ships. These would be impracticable in a merchant 
ship. But guns with shields are portable enough, and 
would place a merchant ship in a very favourable posi- 
tion compared with a second-class cruiser, as her size 
and deck area allow her to mount a much larger number 
of guns. In a paper which I read in 1894 before the 
Institution of Naval Architects, I endeavoured to show 
how large mail steamers could be made as fit to fight as 
many first-class cruisers. Portable side armour was pro- 
posed, which should be ready for bolting on in time of 
war. If this system were adopted for the protection of 
guns, by placing them in a box battery, as the Americans 
have done and the Japanese are doing in the ship Mr. 
Dunn has designed for them at Barrow, a considerable 
number of guns could be mounted, which could be as well 
protected as in first-class cruisers. This subject is, how- 
ever, too detailed to be discussed here, but it is not anim- 
practicable operation to have portable armour put ona 
mail steamer. 

The work done by the American line steamers in the 
recent war included scouting, drawing the fire of forts 
to discover their —— cable-cutting, troop, coal, and 
water-carrying. All this work can be done by any vessels 
of high aoak and large coal endurance, but it is worth 
discussing whether, having employed vessels valued at 
100,0002. to 500,000/. each to do this work, it is not desir- 
able to goa little further and make them able to do 
more by arming and protecting them so that they can 
meet second-class cruisers with the chances in their 
favour, and with a fair chance of holding their own 
against a first-class cruiser. If they can then the number 
of cruisers which will be available to protect our commer- 
cial routes may be much increased, and we shall not be 
taking up merchant ships because their speed will enable 
them to successfully run away from the cruisers of an 
enemy who are destroying their slower sisters. 

The practicability of designing merchant steamers so as 
to be readily adapted for war purposes has been discussed 
in the Institution of Naval Architects. The desirability 
is always a subject for discussion. 

The experience of recent wars points to the desirability 
of having vessels which can carry large coal and store 
cargoes, and which have facilities for readily transferring 
these cargoes to warships at sea. This work could 
well done by some of the large freight carriers of lines 
which ca mails. Special appliances would have to be 
fitted to these vessels, which might or might not carry 
these appliances in their regular work. In the construc- 
tion of these vessels special consideration might be given 
to their use for such nee Some large freight carriers 
have ocean speeds of 15 knots, and such vessels would be 
of great service in time of war. 

question arises in connection with the special and 
ordinary types of merchant vessels as to their strength to 
carry guns. These vessels are generally constructed of 
scantlings much thicker than those of warships, and many 
laces in their decks are — ne af to carry guns. 
ossibly some parts would require special strengthening, 
but this could be readily applied if necessary. 

In the matter of position of machinery in relation to 
the water line, the later vessels of moderate and large 
size have their machinery and boilers not far, if anything, 
above the water line. ith a little consideration to the 
question in the early stages of design and construction, it 
is easy to arrange the structure so that the coal which 
these vessels carry will give protection. Twin-screw en- 
gines and increased revolutions are tending to make mer- 
chant ships more safe in this respect. 

The principal point to note in connection with mer- 
chant ships for war purposes is, that a ship of any kind 
offers considerable resistance to the destruction of its 
buoyancy and stability, and, in consequence, with guns 
and gunners sufficient and sufficiently protected, the 
merchant ship need not be much, if any, inferior to many 
warships. 





* In the recent Spanish-American war the cruisers 
Sc. Louis and St. Paul, New York and Paris, could steam 
at 4 knots with the main throttle shut by the use of the 
exhaust steam of the auxiliary engines only. About 30 
tons per day is the necessary consumption on auxiliaries, 
and the exhaust steam was sufficient to —_ the ship at 
4 knots and keep the machiner ready or immediate 
increase Of s to 20 knots, Eight minutesis the time 
given by the engineers as sufficient to make this change. 


SOME NON-INTEGRATING ELECTRIC 
METERS.* 


By Professor Witt1aM Epwarp Ayrton, F.R.S., 
Assoc. M. Inst. C.E. 


_ Materials.—The five most important metals employed 
in the construction of electric meters are copper, iron, steel, 
hosphor-bronze, and some alloy of high resistivity. A 
ew years ago copper of 98 per cent. conductivity (Mat- 
thiessen’s standard) was considered good; now it is stated 
copper of 105 per cent. conductivity can be obtained com- 
mercially from Mouchel, of France. The great increase 
in the electric conductivity has been attributed to greater 
density of the material; but there seems to be consider- 
able doubt about this, and it is desirable to try whether a 
still further electric improvement, ibly even a rela- 
tively large one, might not be produced by using much 
ter care in removing the last traces of impurities. It 
is also important to find out exactly how the variation of 
resistance with temperature increases with increase in the 
electrical purity. 

Soft iron for needles of electrical instruments should 
have small remanent magnetism and small coercive force, 
while both these qualities should be large in steel for per- 
manent magnets. A large magnetic improvement has 
been effected in commercial soft iron during the last few 
—— and even steel can now be purchased in ingots 

aving a far smaller coercive force than the so-called 
‘‘soft ” iron practically employed for electric apparatus 
six or seven years ago; and, by constructing the meter so 
that the magnetic induction is kept low, soft-iron instru- 
ments may be used for measuring alternating currents and 

ressures With fair accuracy. It should be remembered, 

owever, that although the number of turns and the 
maximum scale reading may correspond with a number of 
ampere turns which produce only a small induction with 
a sine or a flat wave, such instruments may read wrongly 
if the wave be peaked. A satisfactory compensation for 
variation in the frequency is effected by shunting the in- 
strument with a self-induction, and experiments should 
be made to devise some such device to compensate for the 
wave having a peak. 

The manufacture of steel magnets has much improved 
during the past few years, as indicated by the following 
results obtained from tests on steel magnetised with a 
force exceeding 200: 

Residual Coercive 


3 Magnetism. Force. 
1885. Oil-hardened steel tested 
by Dr. J. Hopkinson sé 11,300 12 
1893. Glass - hard pianoforte 
wire tested by Professor 


Ewing ... Pa 4a a 9,500 45 
1898. Molybdenum steel tested 
by Madame Curie ... na) : 85 


This marked increase in the coercive force, which is of 
great importance in preserving the constancy of perma- 
nent magnet types of measuring instruments, has been 
brought about partly by improvement in the composition 
of the material, and partly by greater experience having 
been gained regarding the proper way of hardening 
magnets. Still greater improvement may certainly be 
anticipated. 

In instruments employing a spring control, and in which, 
for magnetic reasons, steel cannot be used, phosphor- 
bronze is the best elastic metal, but it is far excelled b 
quartz as regards the absence of sub-permanent set. 
really satisfactory method of coating quartz with even a 
metallic layer of sufficient conductance to serve as the 
flexible electrode for an electro-static voltmeter using a 
spring control is very desirable, but better still some 
metallic alloy possessing the mechanical properties of 
quartz is well worth seeking. 

Alloys possessing higher and higher resistivities and 
smaller and smaller temperature coefficients are being 
constantly brought to notice, but no one seems to be seek- 
ing for a substance with a small temperature coefficient 
and a small resistivity, although that is the kind of sub- 
stance that is needed for many pur , a3 for example, 
to wind voltmeter coils with and ri bobbins of moving 
coil instruments used with a shunt for the measurement 
of large currents. , 

Galvanometers.—The moving coil type of instrument 
has effected a revolution in galvanometry, and where 
low resistance and short period are desired, it greatly sur- 
passes the moving-needle type, No moving-coil galvano- 
meter, however, has yet been constructed that will even 
indicate the existence of the small currents which certain 
moving-needle galvanometers will measure accurately. 
Development of the moving-coil type of instrument is at 
present limited by the comparative smallness of the field 
produced by a permanent magnet, the limiting thinness 
that can be i we to the strip of metal used for the sus- 
pension, and the slight trace of magnetism that remains 
in the, so-called, non-magnetic materials, used in con- 
structing the coil, even after the application of the best 
method for freeing them from magnetism. In view, how- 
ever, of the great improvements that have been intro- 
duced into moving-coil types of galvanometers during the 
past few years, and of the fact that a given volume of 
wire possesses such an enormously greater value in the 
moving coil than in the ordinary moving-needle type of 
instrument, it may not be too sanguine to look forward to 
moving-coil galvanometers rivalling moving-needle gal- 
vanometers for all purposes. 

Ammeters and Voltmeters.—Instruments depending on 
the action of one coil on another without iron generally 
use a working field of about 50. Therefore, since the 
field on a central station switchboard often exceeds 20, 
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the disturbance may be very great. Indeed, the error 
arising from the current in the leads alone of such an 
instrument may be serious. The importance of using 
copper of much higher conductivity then at present ob- 
tainable, so as to employ many more convolutions of wire 
without increasing either the volume or the resistance of 
a coil, is here manifest. Some soft iron needle instru- 
ments have also fields not exceeding about 70, and are, 
therefore, quite useless for central station work, unless 
protected in special ways with soft iron magnetic shields. 

The field in which the coil of some moving coil in- 
struments turn is as high as 1200, and it might be ex- 
pected that small stray fields would produce no error. 
But, as a matter of fact, the iron pole-pieces, and espe- 
cially the iron core, concentrate the stray field on the coil ; 
so that a stray field of only 0.5 when parallel to the field 
of the instrument may produce an error of 0.4 per cent., 
or nearly ten times as great as the ratio of the fields alone 
would lead one to expect. The employment, however, of 
an astatic pair of narrow coils without an iron core greatly 
reduces this error. : 

For measuring large alternating currents it is desirable 
to employ a small transformer giving a maximum secon- 
dary current of some 10 amperes, which can be easily led 
to an ammeter at a safe distance from the main cable, 
and by keeping the resistance of the secondary circuit 
low, the transformation ratio will not be affected by 
changes of frequency. The best way at present of mea- 
suring small alternating currents is by means of an elec- 
trostatic voltmeter shunting a non-inductive resistance. 

Electrostatic voltmeters have practically no errors due 
to stray magnetic fields, unless they are rapidly alternat- 
ing. In that case, unless the needle and inductors be 
properly subdivided, eddy currents may be induced and a 
disturbing force introduced, The error due to impedence 
is practically zero, as the capacity of a dead-beat electro- 
static voltmeter with a 12-in. pointer need not exceed 
about thirty-millionths of a micro-farad. Pivot-friction 
and brush discharge between the needle and inductors 
introduce the greatest troubles, and it is difficult to ob- 
tain as much damping as is desirable. Ceating the in- 
ductors with mica, enamel, &c., greatly reduces sparking 
between them and the needle, but not the brush-discharge 
with an alternating potential difference, and is, there- 
fore, of little practical use. A better method of stopping 
the brush discharge than by immersing the whole instru- 
ment in oil is much needed. 

Megohm-meters.— Direct-reading ohm-meters, measuring 
e4 to 50 megohms, are now obtainable, but apparatus is 
also needed to enable the insulation of an electric light 
cable to be tested where laid. At present cable is often 
supplied which, although possessing only a fraction of the 
specified insulation, is d because suitable testing ap- 
paratus can be used sale in a laboratory. 

My cordial thanks are due to Mr. A. Campbell for 
assistance rendered in the preparation of this note. 








OF ELECTRICAL TRANS- 


FORMATION.* 
3y JAMES SWINBURNE. 


THe only transformer to be considered a few years ago 
was the ordinary stationary alternating transformer ; but 
with modern developments of extra-urban supply stations, 
and with general supply systems, the most important 
transformer may soon be one of the numerous forms of 
dynamotor. A system of transformation in the sense of 
the title means a system for transforming energy at the 
power-house to energy delivered to the consumer, and is 
therefore a large subject. 

The general tendency, or fashion perhaps, for there are 
fashions even among engineers, is to generate triple 
currents, and to transform them into direct currents 
locally. There are other possible systems, however, such 
as generating high-pressure direct currents, generating 
single or double currents, with transformation into any 
sort desired at the supply end. 

As regards the generators, the direct current has the 
objection of high-pressure commutator, and perhaps some- 
what extra cost. The direct current was, however, 
originally put out of the running, because it demanded a 
dynamotor instead of a stationary transformer; but now 
that the rival systems demand the same when direct- 
current supply is contemplated, direct-current generation 
requires reconsideration, at least for moderately high 
pressures. It has never had fair play. The extra cost of 
the dynamos is a small matter, and the efficiency of the 
whole system may be higher. 

The most important question is, in long-distance work, 
the leads, consisting of copper and insulation. All sorts 
of precise statements as to the copper needed by each 
system are made, but such statements are meaningless 
unless the assumptions on which they are based are stated. 

Take the first question of copper only. The first con- 
sideration in a comparison is: What pressure is to be 
used? The next: Is it the maximum, the effective, or 
the mean? The third: is it as compared with the earth 
or with other parts of the circuit? It will assumed 
that in all alternating currents the maximum pressure 
has to be taken as being the critical pressure as regards 
insulation rupture, and especially as regards life. For 
comparison a set of definite cases may be taken, say 
10,000 volts and 2square centimetres of copper at a density 
of 200 amperes per square centimetre. 

Case 1,—The system earthed at a middle point, no wire 
to be more than 10,000 volts from earth. The direct 
current is then 20,000 volts and 200 amperes. The single 
alternating has 7100 each side, the double alternating the 
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same, but has its thick wire unded, and has smaller 
currents. The triple current has a middle point earthed, 
and though its wires never go over 10,000 volts above 
earth, they go more from each other. a 

Case 2.—One conductor to be earthed. This is a con- 
dition that may be compulsorily enforced, and practically 
means concentric mains with little insulation on outside 
conductor. In this case the direct current has 10,000 
volts and 200 amperes, the single alternating 7100 and 
200, the double aisteatien is as before, but the triple 
current comes down considerably. 

Case 3 is where the difference between no two con- 
ductors exceeds 10,000 volts. Ineach case the leads have 
a total area of 2 square centimetres, and a density of 200 
amperes per square centimetre. 

‘These results may be tabulated thus: 














| Output in Output in 
Case. System. —Kilowatta,||[#8*, System. i Kilowatts. 
1 Direct.. ... 4000. of Double alter-|) 
1 { Single alter } 9894 21 nating — | f 1660 
\ nating * 2 |Triple --| 2824 
1 |Double = 1659 - en ED 2000 
1 (Triple 5000 ingle alter-| | F 
2 Direct — :. 2000 3\| “nating =| s 112 
9 Single _ alter- 1412 3 |Double -<| aD 
| nating 3 |Triple «+| 2824 


In all these cases the triple current is best and the 
direct second. ; ; 

The next question is insulation, to which little attention 
is generally given. Questions of insulation resistance 
must be discarded as a criterion, and it must be remem- 
bered that the disruptive stress is not uniform through- 
out the insulation. The thickness of insulation has been 
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calculated out on the assumption that at no part of the 

dielectric must there be a stress exceeding 20,000 volts 
r centimetre. Itis unnecessary to give the calculations. 
he formula comes out : 


E 
los R =,— 
” Sr 


+ log 7, 


Where R is radius of insulation, E is the pressure, S the 
maximum stress, and 7 the radius of the wire. It must 
be insisted on that this is only an assumption. In prac- 
tice cablemakers do not follow such a rule as this. It is 
only true for hemogeneous dieletrics. Cablemakers vary 
their homogeneity by the unwilling introduction of 
spangles and other foreign bodies. It is difficult to find 
out what principles cablemakers work on. They indulge 
very largely in secret processes, which is always a 
suspicious proceeding, and it may be hinted, by other 
people, that cablemakers work in a haphazard rule-of- 
thumb way, without any principles whatever. Some of 
the cables shown are caricatures. A small solid con- 
ductor causes such a sudden fall of potential at its surface 
that a larger tube takes a covering of smaller diameter. 

_ These figures go to show broadly that the direct and 
single alternating are preferable, as far as cost and con- 
venience of insulation go, on the assumptions made. 
Distances are getting longer and pressures higher, and 
the cost of the cables is a more important matter. The 
cost of cables demands the most careful consideration, 
and it is to promote discussion in that direction that 
these di: ms have been made. 

The whole question of loss pepe ving hysteresis is 
left out of this consideration. My own experience in 
this direction is with condensers rather than cables; but 





if there had been time it would have been considered too. 





It is important, and this way of losing power is peculiar 
to alternating and multiple currents. 

As to the cost of transformers, if direct current is 
needed for distribution there is not much to choose; if 
alternating is to be delivered the single alternating 
system has a clear lead right through. 

As to convenience in measurement and handling, the 
direct current is far ahead, closely followed by the alter. 
nating, and the double and the triple come in a long way 
behind, if at all, Capacity effects, and all sorts of induc- 
tive effects, are drawbacks peculiar to alternating and 
multiphase work. They are more troublesome in multi- 
phase work. Bare copper conductors ought to be con- 
sidered with reference to incipient discharge at the 
surface, and waste of power in the air. A tabular 
conductor is thus preferable and sometimes necessary, 
instead of a solid of the same cross-sectional area. 





ELEcrriciTy in Cu1nA.—Messrs. Siemens and Halske, 
of Berlin, have been awarded by the Chinese Government 
contracts for the installation of an electric light plant 
and the establishment of an electric tramway at Pekin, 





CatTaLoauEs.— Under the title ‘‘The Builders’, Where 
Is It?” Messrs. G. M. Callender and Co., of 11, Vic- 
toria-street, S.W., have issued an index of the makers of 
specialities and proprietary articles used in the building 
trade.—Messrs. Curtis and Curtis, of Bridgeport, Con- 
necticut, U.S.A., have sent us a copy of their new cata- 
logue of hand and power cutting and screwing machines 
for iron pipes.—Mr. Samuel Platt, of King’s Hill, Wed- 
nesbury, has just published a revised edition of his 
illustrated price list of shafting, plummer-blocks, and 
other millwrights’ work.—Messrs. Owen, Brazil, and 
Holborow, of the Vulcan Iron Works, Bristol, have sent 
us a copy of their new catalogue of steam engines and 
pumps. The catalogue is well printed on a high-surfaced 
paper, and contains numerous woodcuts illustrating some 
of the many types of engine, compound or simple, fixed 
or semi-portable, constructed by the firm.—Messrs. Mul- 
pu Brothers, of the Crown Point Foundry, East-street, 

eeds, have sent us a copy of their new catalogue of 
hydraulic machine tools, presses, and other special 
machinery. The firm make all the usual types of hy- 
draulic tools, including a large variety of riveters both of 
the fixed and portable type.—Messrs. Ernest Scott and 
Mountain, Limited, of the Close Works, Newcastle-on- 
Tyne, have issued a handy folding card, showing the 
standard sizes and the designed loads of their com- 
ewe Self-lubricating enclosed So gone catalogue 

escribing the ‘‘ Hirnant” — mining machinery 
has been issued by Messrs. Thomas Larmuth and Co., 
of the Sodleben Iron Works, Salford. A feature of the 
catalogue which will prove useful to foreign users of the 
machine, is a numbered and illustrated list of all the work- 
ing parts, which should much simplify the ordering of 
renewals and spare gear. — Messrs. hitmore and 
Binyon, Limited, of 64, Mark-lane, E.C., have just pub- 
lished a new catalogue of rice mill machinery, of which 
they make a full line, including the engines or other prime 
movers for supplying the requisite power. 


AUSTRALASIAN GOLD.—The gold production of the 
Australasian colonies increases in rather a sluggish 
fashion. Even now Western Australia is far behind the 
Transvaal as a “dracon ass | region. However, a 
deal of gold is being produced at the Antipodes. In the 
first three months of this year the gold yield of Victoria 
was 184,908 oz., as compared with 174,754 oz. ; that of 
Queensland, 205,542 oz., as com with 194,090 oz. ; 
that of New South Wales, 100,153 oz., as compared with 
82,530 oz. ; and that of Western Australia, 316,753 0z., 
as compared with 222,514 oz. Altogether the four 
Australian yg em colonies produced between them 
807,354 oz. to March 31 this year, as compared with 
673,888 oz, in the corresponding period of 1897, showing 
an increase of 133,466 oz. To this increase we ought to 
add 20,000 oz. for the additional gold production of New 
Zealand. The increase in katoi gold production in 
the first three months of this year was accordingly about 
153,000 oz., or at the rate of 612,000 oz. per annum. It will 
be seen that the gold yieldof Western Australia was moving 
en in the first three months of this year at the rate of 
1,267,000 oz. per annum ; but hopes are entertained that 
when the year’s figures come to be finally made up, 1t 
will be found that the output has reached an aggregate 
of 1,500,000 oz. The discovery of gold in Western Aus- 
tralia has altogether revolutionised that long-stagnant 
colony. The public indebtedness of the colony at 
the close of last year was 10,466,608/. or about 60/. 12s. 
per head of the population. If it is something creditable 
for a colony or nation to have a good heavy public debt, 
Western Australia is making up for lost time in this 
particular. The history of the colony is certainly 8 
most remarkable one. Up to within a comparatively 
recent period, it was the last convict-receiving colony 
at the Antipodes. All the other Australian colonies 
successfully protested against being forced to receive 80 
many convicts annually’; but transportation to Western 
Australia continued for a considerable further time. 
Now, strangely enough, what was originally a convict 
colony, has succeeded in raising capital in the Mother 
Country to the tune of more than 10,000,0007. Western 
Australia is now credited with the possession of consider- 
able gold resources, and now the convicts of Western Aus- 
tralia who left their native land perforce, have become the 
dear and respected friends of the country which cast them 
out. Of course, Western Australia has been happily revo- 
lutionised during the last ten years by the immigration 
of a good number of primd facie honest men and women, 
but the original basis of the population was essentially 





of a convict type. 
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CompmEeD BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883 —1888. 

he number of views given in the Specification Drawings is stated 
oe cae ames, where none are mentioned, the ‘Specvfication is 
t illustrated. 
Where inventions are communicated from abroad, the Names, &c., 

of the Communicators are given in italics, 
Copies of Specifications may be obtained at the Patent Ofice Sale 
Buildings, Chancery-lane, W.C., at 

the uniform 


ice of 8d. 

The date of the advertisement of the ep epee of a@ complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 
the advertisement of the tance of a com; Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES, 


11,177. S. Wilson, Leigh,Lancs. Ratchet Gear for 
Mowers and Reapers. [2 Figs.) May 17, 1898.—This in- 
vention has for object to obviate the clicking noise produced on 
backing a mower or reaper, which noise is caused by the employ- 
ment of the usual ratchet and pawl mechanism, and it is stated, 
has in some cases a tendency to frighten horses. For the usual 
ratchet and pawl arrangement a number of pins actuated by spiral 
or other springs and engaging with a number of holes or recesses 
are used, so that when the wheels of the mower or reaper turn in 
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the forward direction they engage one with another, and dis- 
engage when the direction is reversed. This engaging and dis- 
engaging is — by forming the aforesaid holes or recesses 
with inclined sides or entrances in the one direction, which on 
coming into contact with the pins act as cams, and cause them 
to recede within cavities provided to receive them. The afore- 
said pins are of such a length as to clear the bottoms of the holes 
upon entering them in the reverse direction, so as to prevent 
the knock which would otherwise be produced by their striking 
the metal. (Ac:epted May 10, 1899.) 


ELECTRICAL APPARATUS. 


5941. The British Thomson-Houston Gompeny 

ted, London. (E. W. Rice, Schenectady, N.Y., U.S.A.) 
Incandescence Electric Lamps. [5 Figs.) March 18, 1899. 
—This invention relates to electric incandescence lamps in which 
light is developed by an electrolytic conductor. The claims are 
as follow: 1. In an electric lamp, the combination of an incan- 
descing body composed of a material which is a non-conductor at 
ordinary temperatures, and becomes conducting only at high tem- 
peratures, a heating device for renderin id body conducting, 
the same consisting of a normally conducting body in contact 
with said incandescing body ; means for generating heat within 
said normally conducting body, of such intensity as to act by its 
transfer to said incandescing body to render the latter an elec- 
trical conductor ; and means for discontinuing the generation of 
heat in said normally conducting body when the temperature of 
said incandescing body has been raised sufficiently to render it 
conducting. 2. In an electric lamp, the combination of an incan- 
descing body composed of a material which is a non-conductor at 
ordinary temperatures and becomes conducting only at high tem- 
peratures, a heating device for rendering said ly conducting, 
the same consisting of a refractory normally conducting body fa 
contact with said incandescing ly; means for generating heat 


Fig. 1. 








within said normally conducting body, of such intensity as to act 
by its transfer to said incandescing body, to render the latter an 
electrical conductor ; and means for discontinuing the generation 
of heat in said normally conducting body when the temperature 
of said incandescing body has been Soom sufficiently to render it 
Soaducting. 3. In an electric lamp, the combination of an incan- 
nw body composed of a material which is a non-conductor at 
ordinary temperatures, and becomes conducting only at high tem- 
epee a heating device for rendering said body conducting, 
é same rps of a normally conducting body encompassing 
pr canbedded in said incandescing body, and means for generating 
po dor said 7 conducting Lody of such intensity as to 
= 1, its transfer to said incandescing body to render the latter 
> electrical conductor. 4. In an electric re the combination 
an incandescing body composed of a material which is a non- 


asuatee at ordinary temperatures, and becomes conductin 
y at high temperatures, a heating device for rendering sai 
Y conducting, the same consisting of a normally conducting 

par — about said incandescing body, and means for gene- 

sit § heat within said normally conducting body of such inten- 
Y as to act by its transfer to said incandescing body to render 


incandescent lamp, the light-giving member of which is a non- 
conductor at ordinary temperatures and a conductor at high 
temperatures, and a steadying ce in series with the lamp. 
6. In an electric lamp, the combination of a light-giving member 
formed of a material which is a non-conductor at ordinary tem 
ratures and a conductor at high temperatures, a heating resist- 
ance receiving energy from the same source as the light-giving 
member, and means for automatically cutting said resistance out 
of circuit when said light-giving member mes operative. 
7. In an electric lamp, the combination of a light-giving member, 
formed of a material which is a non-conductor at ordinary tempe- 
ratures and a conductor at high temperatures, a heating resistance 
receiving energy from the same source as the light-giving member 
and an a device for automatically cutting said 
resistance out of circuit when said py ee oh member becomes 
operative. 8. In an electric lamp, a light-giving member formed 
of a material which is a non-conductor at ordi temperatures, 
and a conductor at high temperatures, in combination with a 
coiled resistance filament in heat-conducting relation therewith. 
(Accepted May 10, 1899.) 


6024. V.I. Fenny, London. (Allgemeine Electricitits- 
Gesellschaft, Berlin, Germany.) Incandescence Electric 
[8 Figs.) March 20, 1899.—This invention relates to 
non-automatically heating electric incandescence lamps of the 
Nernst type. The claims are as follow : 1. Lamp with illuminating 
bodies com of second-class conductors for non-automatic 
excitation, characterised by a base, inserted in the usual holders 
for electric incandescence lamps and carrying the illuminating 
body, in combination with a globe (ball, pear, or other shape), h 
fixed directly or by means of a — holding ring 7 to the base, 
and furnished with openings i, k, of which the one ¢ is placed 
vertically below the illuminating pin e in the case of age go 
placed holders, for the purpose cf effecting the exciting of the 
heating body in the frame, lifting off the globe for interchanging 





(6024) 
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the illuminating body, and enabling the lamp to be used with 
the ordinary holders without any trouble, substantially as de- 
scribed. 2. In the lamp indica‘ under Claim 1, the arrange- 
ment of special electrode supports d, d on the base for the purpose 
of allowing easy interchanging of the illuminating body e, /, 9, 
substantially as described. 3. In the lamp indicated under 
Claim 1, in the case of a holder with a contact plate on the base 
being employed, the arrangement of a spring u on the contact 
piece c for insuring a current-conducting connection with the 
middle contact of the holder, when the latter is placed obliquely, 
substantially asdescribed. (Accepted May 10, 1899.) 


6026. V.I. Fenny, London. (A ine Electricitdts- 
Gesellschaft, Berlin, Germany.) Incandescence Electric 
Lamps. [2 Figs.) March 20, 1899.—This invention relates to 
improvements in electric lamps of the Nernst class. The object 
of this invention is to provide an electric lamp composed of a 
with an incandescence body and of a lamp-holder, the said 
illuminating body or filament being what is termed a conductor 
of the second-class. The lamp is supplied with a heating coil 








which is arranged near the filament and serves for preliminarily 
heating the same, in order that it may conduct current and afford 
light. The current necessary for the heating body is automati- 
cally interrupted after the illuminating body become a fairly 
good conductor, so that there is necessity for at least three 
contacts between the base and the lamp-holder. This invention 
consists in that for lamps of this kind, sliding or sliding —_s 
contacts on the known principles of the bayonet or other lamp- 
holder are applied. (A May 10, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c, 


9772. W. Blackie, London. Generation of Oxygen. 
{8 Figs.) April 28, 1898.—This invention relates to portable 
apparatus forthe generation of oxygen Acase is fitted with 
a gas bag, the top of which forms a platform made hollow to hold 
water, the weight of which gives the necessary pressure to the 
oxygen in the . Guides are provided to keep the platform 
level as it rises and falls when the oxygen is admitted to or drawn 
from the bag. Upon this platform is mounted a hollow central 
pillar fitted with a swivel head to which are fixed a number of 
radial tubes or retorts — of revolving gas-tight around the 
central pillar and at asufficient height to allow of a heating lamp 
being geo under them. By a rotary movement the retorts are 
brought successively over the heating lamp. The retorts are 
constructed of a thin cylindrical outer casing, enclosing a small 
tube arranged axially thereon. The ends of the casing are closed 
by discs, one of which is fixed on the central tube, and the other 
is loose, the whole being tightened ps "4 means of a cap screwed 
on the end of the tube adjacent to the loose disc. The chlorate 
mixture is — into hollow cylindrical cakes which fit around 
the internal tubes of the retorts, so that by unscrewing the caps at 


afresh by the introduction of another cake to each, The 
gas generated in the retorts escapes throu; po gar rage me in the 
central tube, and passes into the hollow v pillar about which 
the retorts turn, and from thence through the hollow platform 
where the gas is cooled by contact with water. Some of the gas 
ig direct to the jet, and the jus finds its way into the 
. Incase more oxygen is formed than the bag will hold, the 
platform rises until a relief valve therein is brought against an 
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abutment which opens the valve and allows the excess of gas to 
escape. When a further supply of gas is required a fresh retort 
is brought into position over the heating lamp, and so on until 
the contents of all the retorts are spent. hood guards the 
flame of the heating lamp and also fixes the retort in use in posi- 
tion. The central — unscrews at the base for convenience of 
packing and to allow of filling the hollow platform with water. 
(Accepted May 10, 1899.) - 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


9144. W. Pilkington, Erdington, Warwick. Tube 
Manufacture, [1 Fig.) April 20, 1898.—This invention con- 
sists of improvements relating to the manufacture of weldless 
tubes, the object being to pierce solid steel or other ingots or 
billets, and form them into tubes by the direct application of 
force produced by der or us explosives. A die or 
dies is provided with holders and like appliances such as are used 
in hydraulic or other machines in which the plug or piercin 
mandril is fo through the ingot. In combination with suc! 
dies there is an explosion chamber in which the nec 
wer for forcing the mandril through the ingot or billet can 
generated from a gaseous explosive mixture. In the illus- 
tration, which shows an appliance arranged for piercing steel 











ingots, the solid ingot or billet is placed in a holder having one 
end closed by a die plate carrying adie O. Theo ite end of 
the ingot holder is bolted or secured to the explosive chamber D 
in which the power necessary for forcing the piercing mandril 
through the billet is generated from a compressed explosive mix- 
ture of gas and air introduced into the space at the k of the 
piston, which is connected directly to the piercing mandril. The 
iercing end of the mandril is caused to centrally enter the ingot 
y the sliding guard bush G. A buffer ras is arranged in the 
explosion chamber. The return stroke of the piston is effected 
by means of a tail rod connected with a piston working within a 
steam cylinder, the movement being controlled by a hand-operated 
valve. (Accepted May 10, 1899.) 


RAILWAYS AND TRAMWAYS. 


10,857. E. Roberts and John Davis, Motherwell, 
Lancs. Automatic Goods on Brake. [4 Figs] 
May 12, 1898.—This invention relates to brakes for railway wagons 
ig designed mainly for use on goods and mineral trains, its 
object being to provide means whereby the brakes upon indi- 
vidual wagons are — automatically when the pull of the 
locomotive ceases ; whilst, on the contrary, the application of the 
hauling power removes the brakes. The invention also com- 
prises means for holding the brakes off or on, and whereby they 
may be brought into operation from the locomotive or from 
the ’s van in order to provide for shunting the train or a 

rtion of it. The ordinary hand-brake lever extending along 
Phe side of the wagon is in conjunction with the usual brake 
block, and a po is applied to act on the brake lever so as to 

ly the brake block to the wheel so long as the brake lever is 
otherwise unacted on. For the purpose of raising the said lever 
and removing the brake pressure, a cranked t or bell crank 
is fitted transversely under the wagon frame at the end and under 
the free end of the brake lever, a rocking crankshaft being used 
that has its cranked end fitted to act on the brake lever, whilst 











latter an electrical conductor. 65. The combination of an 


the ends thereof the spent cakes can be removed, and the retorts 


ite opposite end has secured to it a shackle through which is 
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the coupling chain of the wagon, so that when the said 
chain is drawn taut by the pull on the wagon the shackle is 
drawn upwards to an approximately horizontal position, and the 
rocking shaft is turned to bring the crank on its outer end 
against the brake lever, which is thereby raised to relieve the 











brake. Upon the cessation of the pull on the coupling chain, the 
shackle is allowed to drop and the rocking shaft turns so that the 
spring acting on the brake lever applies the brake. Thneinvention 
is also applicable to wagons provided with drawbars. (Accepted 
May 10, 1299.) 


11,537. _R. T. Glascodine, London. Pneumatic 
Spring Cushions, (3 Fiys.] May 23, 1898.—This invention 
relates to the manufacture of pneumatic cushions or springs for 
use on railway carriages, &c. A cushion, according to this inven- 
tion, comprises two moulded ends of approximately U-section to 
which are attached the ends of a tubular portion so as to form an 
airtight receptacle, which ends may for the purpose of preventing 
longitudinal expansion be d by chains. A cover is pro- 
vided except at the ends. One arrangement for use as a spring 
designed to carry a heavy load, for example, 1 to 2 tons at a pres- 
sure of 10 Ib. to 16 Ib. per square inch, is as follows : The cushion 


























is rectangular in plan with rounded ends, so as to allow freedom in 
flexure. The outer cover is a tube of india-rubber and canvas 
manufactured on a mandril of cylindrical or oval section, the in- 
terior surface of the ends being cut or moulded for a short dis- 
tance in a conical form, the cone opening towards the interior of 
the pipe, which said tube contains the inflation tube and the pro- 
jecting —- of the U-section ends to the inner surface of 
which the inflation tube is attached. The drawing shows the 
preferred arrangement of material and parts, the figure 8 denoting 
a block of moulded rubber, which serves as a “‘ stop” to prevent 
over pression of the cushi (Accepted May 10, 1899. 


12,509. The Westinghonse Brake Company, 

mited, London. (G. Westinghouse, Pittsburg, U.S.A.) 
Buffers and Draw-Bars. [8 figs.) June 3, 1898.—This in- 
vention relates to the class of buffer and draw-bar apparatus 
described in Patent 14,851, 1895, in which is set forth a device for 
expanding a number of wedge-shaped bars in corresponding 
grooves in a casing when a buffing or draught stress is applied to 
the buffer or draw-bar, so that a frictional resistance is opposed 
to the movement of the same. The present invention provides 
means whereby the expanding device shall be withdrawn from 
operation when (but not until), the maximum stress has been re- 
duced and the application of the force reversed, such releasing 
means being inert and disengaged from the expanding device 
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during the period of maximum stress ; and it also provides that 
the wedge-shaped bars shall be withdrawn from their correspond- 
ing grooves in succession instead of simultaneously upon cessa- 
tion of the buffing or draught stress. The buffer-head is secured 
to the casing, in which are provided longitudinal grooves for re- 
ceiving the wedge-shaped friction bars F, which are supported by 
carriers, the tongue or projection f on each bar engaging wi' 

corresponding recesses in the carriers. Seow to the buffer- 
head and passing through the rear plate of the buffer is a rod, and 
concentric with it is a sleeve provided with a ring forming a 
pyramidal bearing surface, the said ring (which with the sleeve 
is termed the wedge-block) is surrounded by the inclined inner 
faces of the carriers which are provided with spring ribs. The 


wedge-block and the back plate of the buffer, and the front face 
of the carriers and the buffer-head, and there is introduced 
tween the wedge-block and the rod or shaft passing through its 
centre, a sleeve S having a flange, between which flange and the 
buffer-head isa spring T. The operation of all forms of the appa- 
ratus is prema te f at length, and the illustrations show the inven- 
tion as applied to buffers of the ordinary and of the draw-bar 
type. (Accepted May 10, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


9024. W.A.Clarke,Gateshead, and F. J. Warbur- 
to; Newcasile-on-Tyne. Reversible Turbines. 
(4 Figs.) April 19, 1898.—According to this invention vanes are 
formed upon the side faces of the turbine wheels by turning an 
annular groove therein of curved form in cross-section and 
divided into a number of cells by radial partitions fixed thereto, 
or cells or vanes of similar symmetrical shape may be formed 
integral with the wheels, which, when constructed as above, are 
enclosed in a cylindrical casing and arranged upon the shaft 
alternately with a series of partitions, within or upon each of 
which a movable diaphragm or slide is mounted and adapted to 
be moved in an pe An direction, and is provided with sets of 
holes or ports adapted to coincide at one time with one of a 
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double set of oppositely inclined tangentially arranged apertures 
in the partitions. The apertures may be arranged to deliver the 
operating fluid upon the vanes at the same distance from the 
shaft, or (to avoid merging of the apertures when arranged in 
close proximity) they may deliver at different distances, the re- 
versing apertures or those less in use delivering at the lesser 
point of efficiency. Where the shaft passes out of the casing it is 
provided with a number of steam-tight rings fitting well upon the 
shaft; these rings are adapted to make a sliding joint against 
correspondingly arranged partitions upon or in the casing, and 
at suitable points in such series a chamber is provided with pipes 
or the like communicaiing with one of the low-pressure chambers 
of the turbine, so that part of the energy of the working fluid 
leaking through may be utilised. (Accepted May 10, 1899.) 


MISCELLANEOUS. 


8949. H. J. and J. H. Meikle, Glasgow. Floating 
Granulated Cork upon Adhesive Surfaces. [3 Figs.) 
April 18, 1898.—This invention has reference to improvements in 
the floating or blowing of granulated cork, sawdust, or like mate- 
rial on to painted, varnished, or other adhesive surfaces. The 
granulated cork or like material is placed in a vessel at the bottom 
of which is a feeding screw or conveyor. The screw feeds the 
cork into a hopper on a pipe-branch connection, and a jet of com- 
pressed air is passed through a nozzle on a branch of pipe placed 


Fig.1. 
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at right angles to the hopper and causes a suction which serves to 
draw the cork from the hopper and force it through a flexible pipe 
which is fitted with an end nozzle, suitably shaped, so as to pro- 
ject the cork on to the prepared surface to which it is to adhere. 
The spindle of the screw feeder is driven by band gearing and 
oy from a fan operated by a jet of compeneent air from a 
ranch pipe attached to the compressed air conveying pipe and 
the respective pipes are fitted with regulating valves or stop 
cocks. (Accepted May 10, 1899.) 


1669. L. B. White, New York City, U.S.A. 

Dioxide Engines. (2 Figs.) January 24, 1899.—The object 
of this invention is _—— an engine to be operated by means 
of carbon dioxide. e cylinder A contains the piston B, which 
is fixed on the piston-rod C guided in suitable stuffing-boxes D 
in the two heads of the cylinder, and the piston-rod is connected 
at one end with the crosshead E, which in turn is pivotally con- 
nected with the connecting-rod F. The cylinder is provided at 
each end with an inlet port a and with an outlet port b. The 
two outlet valves G for one cylinder are fixed on a common rod 
H, and each valve is contained in a se’ te casing J provided 
with stuffing-boxesI. Oa the piston-rod an arm or tappet K is 
fixed which can act on two adjustable collars L on the exhaust 
valve stem or rod H, and the said collars are so adjusted that as 


closed, the valves being so mounted that when one is opened the 
other is closed. The inlet valves M are made in the form of 
poppet valves, and each has a valve stem R projecting throuch a 
stuffing-box N of the casing P containing the valve, and the 
valves are automatically seated by springs O in the casings, 
Between the free ends of the valve stems R of the inlet valves 
shaft S is mounted transversely to the valve stems, and by means 
of any suitable well-known mechanism, such as bevel gearing 
the shaft is rotated from a movable part of the motor, preferably 
the crankshaft, and is provided opposite the free ends of the 
inlet valve stems R with a vertical slot passing completely through 
the shaft, and having the rectangular form indicated in plan in 
Fig. 2; in this slot are inserted two similar bars or plates T!, T2 
(the faces of which are in contact with each other) in such manner 
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that the plates can he easily slid either simultaneously or sepa- 
rately in the slots in the shaft S ; these cams T!, T2 can after- 
wards be fixed in position at various heights by keys x, x, shown 
in Fig. 1, which pass through holes made in the shaft S. The 
cams T! and T2 are moved in the slot of the shaft S, so as to 
cause one of them to project above the surface of the shaft, 
whilst the other is withdrawn into the slot so as not to project; 
in the drawing the cam Tl is shown wholly within the shaft, 
the cam T? projecting. When the shaft S rocks the projecting 
cam T? will act alternately upon the stems R of the valves, so as 
to push them in the direction of their length, and each time open 
the corresponding inlet valve. The part T! when the engine 
is working in one direction, and the part T? acts when the engine 
works in the opposite direction. (Accepted May 10, 1899.) 


14,265. C. P. Kinnell, London. Valve. [1 Fig.) June 28, 
1898.—This invention has for object an improvement in the con- 
struction of valves used for controlling the amount of fluid pass- 
ing through them, and insures that after the opening in sucha 
valve has been regulated, whilst the steam, water, or other fluid 
can be shut off, yet without increase of pressure it will not be 
possible to increase the volume beyond the amount that the 
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‘* full way” has originally been set to pass. An adjustable part 
or parts is introduced into the body of the valve, which being set 
or regulated as before described cannot admit of alteration by 
the unskilled user. An angle valve of the class illustrated has 
a movable part A, whose relative position governs the circula- 
tion of fluid by altering the aperture at C, the lock-nut B fixing 


it finally at any desired position. (Accepted May 10, 1899.) 


11,574 F. M. and D. D. Spence, Manchester. 
Treatment of Sewage. May 23, 1898.—This invention con- 
sists in improv ts in the treatment of sewage liquids contain- 
ing putrescible excrementitious substances and soapy or fatty 
matters. Much sewage is of an alkaline character, and the pro- 
portion of alkali is so great in some cases that it is stated that the 
sulphuric acid of the precipitant is not sufficient to neutralise the 
whole of the said alkali so that the effluent in such a case may 
carry away sufficient fatty matter to injure agricultural land to 
which it has access. Such sewage is by this invention treated 
either with aluminoferric, or aluminic sulphate, or ferric sulphate, 
but preferably with aluminoferric and also with sulphuric acid, 
in such proportions that the alkalinity of the liquid is completely 
neutralised and the fat or fatty acid of the soapy or fatty matters 
is precipitated along with the putrescible matter. The clear 
liquid or effluent is then by any suitable means separated 
from the precipitated rtion or sludge, which is freed by 
means of pressure from the greater part of the liquid associated 
with it, and is then treated with ether or bisulphide of car- 
bon or petroleum spirit or other solvent with the object 
of dissolving out the fat, fatty acid, or fatty acid combined 
or associated with the aluminic or ferric oxide, contained 
therein. The resultant liquid, consisting of the solvent or sol- 
vents used, and the fat, fatty acid, or fatty acid combined or 
associa! with alumina or ferric oxide dissolved therein, 
is then separated by filtration or otherwise from the insoluble 
solid portion. The fat, fatty acid, or fatty acid combined or asso- 
ciated with alumina or ferric oxide dissolved in such liquid is then 
separated from the solvent or solvents by distilling, so that the 
said solvents are recovered for further use. Any alumina or ferric 
oxide is recovered by means of sulphuric acid. (Accepted May 17, 








UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in & 
United States of America from 1847 to the present time, 


i i United States, may be 
reports of trials of patent law cases in the Uni aeand 36, Bedford: 





the piston-rod C reciprocates the tappet K strikes the two collars 





springs Band D are interposed between the rear faces of the 





Lin such manner that the valves G are alternately opened and 


consulted, gratis, at the offices of ENGINEERING, 
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JOHN BIRCH & CO. LIMITED] 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. —— 


Monthly Prices Current of Engineering Material mailed free on application. 


Telegraph Codes used:—A 1; ABC; The Engineering Telegraph Code ; The Universal Mining Code ; and our own Private Code. 3281 








Telegraphic Address: “ENDEAVOUR, LONDON.” 





Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 






























PROBLEM OF 
GAS ENGINE LUBRICATION. 





150 HP. CROSSLEY 


RUNS REGULARLY 


3 Months without a stop, 


Wells’ N.S. GAS ENGINE OIL. 


Sole Manufacturers of the Oil: 


The Henry Wells Oil Co., 














TIME CHECKERS |PICHARD GARRETT & SONS, Lto, 








WORKS, OFFICES, & WAREHOUSES 
For ascertaining the time worked LEISTON WORKS, SUFFOLK, 
by Employés. 
WHEEL, GEAR, & RACK CUTTING. In consequence of the Extraordinary Demand for 
Milling Cutters of all descriptions. their 





INDICATING, COUNTING, AND 
CLOCKWORK MECHANISM 
A SPECIALITY. 


enon" |STEAM ENGINES, THRASHING MACHINES, 
www. AL LLEWELLIR, GB, 2 avo GLOVER HULLERS, 


Liewellin Machine Co., Bristol. ARE UNABLE TO HXHIBIT 











IMPERIAL OIL WORKS, DEANSCATE, 


MANCHESTER.  [efefeQ aI Sil ROYAL SHOW AT MAIDSTONE, 
9 PHOSPHOR BRONZE. JUNE 19th—23rd. 2173 
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THE INSTITUTION OF CIVIL 
ENGINEERS’ CONFERENCE. 


(Continued from page 741.) 
SECTION IIl.—HARBOURS, DOCKS, AND CANALS. 


Tus section resumed its meetings on Thursday, 
the 8th inst., in the meeting room of the Surveyors’ 
Institution, Sir John Wolfe Barry presiding. The 
first paper read was by Mr. A. G. Lyster, Liver- 
pool, on 
Sanp Pump DReEDGERS. 

We reproduce the paper on page 789 of this issue, 
and may at once proceed to the discussion which 
was opened by the chairman of the section, who 
proposed a vote of thanks to Mr. Lyster and 
remarked upon the great change in harbour works 
made within ten years. Formerly dredging was 
only considered a tidal operation, but now it was 
an ordinary occurrence in the seaway, notable at 
Liverpool. He was specially interested in the 
improvement made by Mr. Lyster to deal more 
efficiently with mud, which was carried away so 
much in the water, for at the Suez Canal they had 
to discontinue sand pumping owing to this difticulty 
of mud. 

Mr. W. H. Wheeler said he believed that if only 
sufficient depth was secured so that the surface 
action due to waves would be counteracted by the 
run of water, a permanent depth would be main- 
tained. The permanence of many of the channels 
around the coast with sandy bottoms clearly showed 
this. He was doubtful as to whether sand pump 
dredgers would ever, as some suggested, entirely 
supersede the ladder dredger. 

Mr. J. Watt Sandeman said he had had 37 years’ 
experience of dredging, and believed that, as they 
had experienced at Blyth, when a certain depth, 
say 20 ft. at low water, was allowed in a sheltered 
area, only an excessive storm would make any 
deposit, so that he had hopes that the Mersey River 
when deepened to a considerable depth would be 
maintained without extensive operations. Sand 
would not be affected by anything but the greatest 
storms, if the depth was below 20 ft. to 30 ft. 
At the Tyne, too, there was only slight shoaling, 
the depth being 20 ft. He questioned whether the 
sand pump dredger would deal with clay, as it might 
not pay to loosen the clay sufficiently to enable it 
to be drawn by the pumps. Ladder dredgers would 
thus have their function in the future as well as the 
pump dredger, and as to ordinary dredgers against 
hopper dredgers, his experience was that the cost of 
working the latter was about half that of the former 
where the distance of the depositing ground was 
not more than about three miles ; but at the Tyne 
where it was six miles or so, this economy was not 
pronounced, 

Mr. Bates, an engineer from the United States, 
well known for his extensive dredging operations, 
remarked that while Mr. Lyster had brought the 
sand pump dredger to such a high degree of per- 
fection, they were, he believed, first used at South 
Carolina, prior to the Civil War. He pleaded for 
some standardised test for dredgers in connection 
with specifications and the like. In some cases the 
test was the amount dredged in a given time; in 
others, as for instance, in the case of some dredgers 
built by his firm for the river Volga, the test, as 
with the American Government, was to make a cut 
of given dimensions in a given time. Thus, for 
instance, in accordance with a Russian Government 
Specification they made a run 2129 ft. long, taking 
a 3}-ft. cut in 3 hours, throwing the material 700 ft. 
away. He described some of the appliances for 
enabling the clay to be cut out for suction pumps, 
and he was prepared to guarantee a pump dredger 
that would take any material, including clay, 
excepting only rock. 

ir. W. Henry Hunter, Manchester, thought 
&n important element to be considered was the 
definition of the word “mud.” The efficiency of 
any sand pump dredging had to be considered with 
Special reference to the specific gravity of the 
material excavated ; some stuff deposited in docks 
Tan over the coamings of the dredger as fast as it was 
Pumped in, and he would like to hear Mr. Lyster’s 
— in recent vn garage made in endeavouring 
get the material which deposited itself in the 
pial docks removed by suction dredgers. 
tr. J. C. Coode said that a few weeks ago he 
baer . Mr. Bates’s system at work in the Scheldt, 
ent appeared to him that it would do well in 
materials. It overcame one difficulty, as it 


insured that the nozzle end of the suction pipe 
would not get below the level of the bed to be 
excavated. With some other dredgers this did 
occur and the pockets thus excavated increased the 
amount of material taken out without effective pur- 
pose. Mr. Bates’s revolving cutters could be set 
to the depth required. At Antwerp there was no 
clay, but there was a stiff sand, and from Mr. Bates’s 
dredger operations in this he was satisfied that it 
would work equally well in stiff clay. His 
mechanical joint between the pontoons and his 
method of steering them were very satisfactory. 

Mr. William Matthews recalled the fact that the 
late Sir John Coode was the first to introduce the 
sand pump dredger into this country from Holland. 
As one of the Suez Canal Commissioners, he had 
been at Amsterdam carrying out experiments, and 
was impressed with the considerable advance made 
there in pump dredging. He subsequently ordered 
a pump hopper dredger for East London, on the 
coast of South Africa. It lifted 400 tons in 19 
minutes, which in those days (1886) was very good. 
One of the difficulties was the provision of a con- 
nection between the ship and the pipe so that the 
dredger could work in a rolling sea. The original 
Dutch vessels had a leather joint. Messrs Simons, 
of Renfrew, introduced metal swivel joints ; one of 
their vessels having many important improvements 
was tried on the Bar of the Mersey. It was built 
under the direction of his firm for the East London 
Harbour Board. _ It lifted 900 tons in 40 minutes. 
These trials served to show that the material differed 
greatly in its consistency, some of it being too light 
to produce good results by pump dredging. 

Mr. T. M. Newell, of Hull, said he had made 
experiments on the lines suggested by Mr. Hunter. 
In the docks at Hull they had much silt. With a 
6-in. contrifugal pump discharging into a barge he 
found it practically impossible to get any mud to 
deposit itself in the barge. He covered the barge 
with a fibrous substance, but the mud got through 
the interstices along with the water. After six 
months only 7 in. thickness of mud was deposited 
in the bottom of the hopper. He had bottled 
Humber water and found that it took two or three 
hours after being shaken to settle the mud. 

Mr. Lyster, in replying to the discussion, said that 
he agreed with Mr. Bates that sand pump dredgers 
could be made much more useful than they are at 
present. Ifthe material was satisfactory it could 
be lifted more economically by such dredgers than 
by a ladder dredger. He had himself designed a 
dredger, built to deal with a considerable quantity 
of clay and other more or less solid materials. It 
was fitted with a cutter at the nozzle which sliced 
up the clay. Many details requiring improvement 
had evolved themselves, but it would make a suc- 
cessful competitor to the bucket dredger. As to 
his father’s tests on dredging the docks, they found 
that the outer half-tidal docks had a coarser depo- 
sit, and the inner docks one of finer material ; but 
when left in glass tubes, the latter deposit settled 
easily in five minutes, so that they aimed at reducing 
the velocity of the water from the point of entrance 
into the hopper to its point of exit, so to give at 
least five minutes for depositing. They would 
require in such case to guard against stream lines 
being formed within the hopper. 


WAVES AND THEIR EFFECT ON BREAKWATERS. 


At this stage of the proceedings Sir J. Wolfe 
Barry having to leave, requested Mr. W. Matthews, 
one of the vice-chairmen, to preside, and two papers 
were read—one ‘‘ Notes on the Effects of Waves on 
Breakwaters in Different Depths of Water,” by 
Mr. William Shield, Peterhead ; and the other on 
‘‘The Design of Breakwaters,” by Mr. J. Watt 
Sandeman. The former paper is reproduced on 
page 789, and the latter on page 790 of. the present 
issue. ‘The two papers were discussed together. 
Mr. Matthews, in moving a vote of thanks 
to both authors, said the subject was one of 
extreme value, especially having regard to the 
damage occasioned to important works within 
recent times. His partner, Mr. Coode, and he 
were engineers-in-chief of the Peterhead works, and 
they had naturally given much attention to the 
extreme violence of the waves there, which ran up 
to, say, 30 ft. from crest to trough. Probably at 
the Tyne the waves were not of less magnitude, 
and at Dover they were from 15 ft. to 18 ft. The 
force was largely governed by the héight of the 
waves ; although the profile of the work had much 
to do with the resistance offered. At one time 





the effect of vertical walls was underestimated, 


the belief being that all effects terminated about 
15 ft. below low water, but the paper by Mr. 
Shield contained instances of the sea carrying 
away large masses from positions of greater depth. 
In the winter of 1896, a 45-ton block, lying 30 ft. 
below low water spring tide, was carried away at 
Peterhead, and in the winter of 1898, a 41-ton 
block was displaced there, although it was 36 ft. 
below low water. He and his partner had been 
called in with Sir John Wolfe Barry in connection 
with the damage on the Tyne north breakwater, 
and he exhibited two photographs which well illus- 
trated the wreck of the ree sash there. The 
foundations had been placed at a level of 12 ft. 
below low water, but as the work advanced they 
were lowered, and those damaged were 21 ft. to 
24 ft. below low water. Foundations at that depth 
had been proved by subsequent events to be in- 
sufficient to insure the stability of the work. The 
width of the work at Peterhead was 46 ft. at cope 
level and at bottom 54 ft. 8 in., the foundations were 
43 ft. below low water level, the rise of the tide at 
springs being 11 ft. Mr. Matthews here exhibited 
a photograph which we reproduce in Fig. 1 on page 
766 to show that no damage of moment was done to 
the structure by the great waves described in Mr. 
Shield’s paper. At the Tyne they had discovered, 
at a depth of 44 ft. below low water, an excellent 
shale bed, and the reconstructed breakwater would 
be built upon this. Alternative tenders had been 
obtained, one for rebuilding on the old line, mean- 
ing 750 ft. of new work, the other for constructing 
a new breakwater inside of the present débris, mea- 
suring 1500 ft. in length. The latter arrangement 
was preferred and the work was let to Sir John 
Jackson; it would be carried out with blocks of 
from 20 to 37 tons weight faced with granite. The 
old débris would tend to protect the new work from 
the effects of great waves. Mr. Sandeman had 
referred to the desirablity of providing only a low 
parapet, and to keeping the breakwater as little 
above high-water level as possible. They were 
going to continue the parapet at the Tyne, as the 
breakwater was often a means of saving lives from 
shipwrecks. At Colombo, where his firm were 
building a breakwater, the waves were entirely diffe- 
rent—long ocean rollers breaking against the work 
and sending up a sea fully 100 ft. in height. The 
old breakwater at Colombo was founded at a depth 
of 20 ft. below low water, whilst the new work 
would be founded at 31 ft. At Dover and Folke- 
stone they went down to the solid and brought the 
work up from there, and in that way produced 
structures free from care and anxiety. 

A gentleman whose name we did not catch gave 
some particulars of the collapse of the breakwater 
at Genoa, Italy. — 

Mr, L. F. Vernon Harcourt said that twenty-six 
years ago he had been on the works at Alderney 
referred to in Mr. Shield’s paper, and he wrote 
to the Institution of Civil Engineers a paper on the 
works which would be of interest in connection 
with the present contribution. From the first they 
had had damage owing to the foundations not being 
carried down far enough. He agreed with Mr. 
Sandeman that if it could be avoided a high parapet 
was not desirable. He mentioned also that he had 
seen blocks of 3000 tons of concrete being made in 
Belgium. They were made up partly in thinly 
built caissons and floated to the site, and then 
filled in complete. 

Mr. Carey gave some particulars of breakwater 
arms being constructed at Hastings. One was 
1270 ft. long, another 1630 ft., and at the extreme 
end of the work the foundation was 13 ft. below low 
water, the rise and fall of spring tide being 24 ft. 
The waves experienced were sometimes 16 ft. high 
and 300 ft. from crest to crest. Where breakwaters. 
were not to be used as loading quays it was prudent 
to keep the parapet as low as possible. They made 
the Hastings breakwaters suitable for landing places. 
As to the recoil on vertical walls, he thought that in 
some cases the outgoing wave had the effect of 
decreasing the incoming wave. The toe, however, 
was often dug out, and it should be protected by 
some means or other. 

Mr. Sandeman briefly replied to the discussion, 
and pointing to what had been done in the United 
States in the way of taking accurate measurements 
of wave effect, strongly urged that engineers should 
do the same in this country. The apparatus could. 
be very simple. 

Mr. Shield unfortunately was not present. 

This closed the proceedings of this section ; it 





did not meet on Friday. 
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SECTION 1V.—MINING AND METALLURGY. 


Section IV. at the recent Conference of the Insti- 
tution of Civil Engineers, was devoted to Mining 
and Metallurgy. The first meeting of this section 
was held in the new building of the Surveyors’ 
Institution on the morning of Thursday, June 8, 
Mr. E. Windsor Richards occupying the chair. 


OPENING ADDRESS. 

In opening the proceedings in Section IV., Mr. 
E. Windsor Richards, the chairman, gave an intro- 
ductory address. He commenced by saying that 
in carrying on the duties of the section it would be 
necessary for him to indicate the order to be 
observed. The papers had purposely been made 
brief, in order that there may be sufficient time for 
the discussions to be full and complete, but it was 
suggested that a speaker should not occupy more 
than ten minutes, so that the views of many may 
be obtained. In these days of strong competition 
with foreign countries, it was, the speaker said, 
more than ever the duty of those who have gained 
knowledge by experience to impart such knowledge 
to younger men, so that when the time comes for 
them to act for their employers they may do so 
without making fatal mistakes when seeking to 
obtain sound technical or economical commercial 
results. Although we may be now, as a nation, 
extremely prosperous, and our works fully em- 
ployed, we should recognise the fact that we no 
longer rule the markets of the world, as we formerly 
did. Foreseeing the next depression in trade that 
was to come (as come it must and will, and only too 
soon), we should do all in our power, now we are 
prosperous, to adopt new processes and methods 
of manufacture, improve our machinery in every 
direction, and adopt all labour-saving devices. 
We could not do better, in order to keep abreast 
of the times, than to learn from America now, as 
they had learned from us in the past. Though 
employers in the United States had not as much 
trouble with their workmen as British employers 
have with theirs, still Americans adopt all sorts of 
labour-saving devices to reduce the number of 
workmen employed. They had succeeded in this 
so thoroughly that the cost of winning coal, making 
coke, getting iron ores, and the assemblage of 
materials generally at the works, although indi- 
vidual rates of wages were considerably higher 
than with us, yet the cost of labour on the ton of 
pig iron or on the ton of steel made was less than 
in England. When the facts and figures of produc- 
tions and costs at the American works were given by 
those who had carefully inquired into them on the 
spot, they were received by many here with incre- 
dulity. The voyage to America and the ease and 
comfort with which the great centres of manufac- 
ture there can be reached, should induce all in- 
terested in these matters to inquire into them 
themselves. They would then see that the com- 
petition we had had in the past with Belgium and 
Germany was as nothing compared with that we 
shall have soon to face with America. It was an 
extraordinary fact that English workmen do a 
greater amount of work when they go to America 
than they would doif they stopped at home. He had 
always found Americans very open and communica- 
tive, and in metallurgical circles much more so than 
in this country, but it was not to be forgotten that 
this open-mindedness and generosity in giving in- 
formation, to be fully taken advantage of, must be 
accompanied by an equal frankness of expression 
and liberality in the exchange of information, 


Coat MINING. 

The first paper read was a contribution by Mr. 
H. W. Martin, entitled ‘‘ Modern Improvements in 
Coal Mining: Winding from Deep Mines.” This 
paper we print in full on page 791 of the present 
issue. Mr. T. Forster Brown opened the discussion. 
He agreed with the author that a successful winding 
economically carried on was one of the most impor- 
tant problems to be solved in deep coal mining. His 
tirm had been engaged in sinking a pair of pits to a 
depth of 760 yards; particulars of this had been 
given in a paper which he had read before the In- 
stitution of Civil Engineers in 1881, and it was 
interesting to see what improvements had been in- 
troduced during the time that had elapsed since 
then. One thing to be noticed was that whereas a 
steam pressure of 60 lb. to the square inch was 
considered quite sufficient in those days, Mr. 
Martin had shown them how pressures had 
advanced to 100 Ib. ; and in that direction, perhaps, 





there was prospect of still further progress, and no 
doubt the next record might give a pressure of 
150 1b. Another matter in which an extension of 
practice had been made was in the use of rope 
guides for cages. Formerly 400 yards was con- 
sidered the limit of depth for these appliances, and 
so in the shafts of the mines to which he had made 
reference he had adopted rail guides, being afraid 
of the oscillation that might be set up supposing 
ropes were used at such depths. Since then, how- 
ever, the use of ropes had extended, two ropes 
being placed close together between the cages to 
prevent oscillation. He would be glad to know 
what Mr. Martin now thought should be the limit 
of depth to which ropes should be used. Another 
point on which there had been advances was in 
underground rolling stock, which had been greatly 
increased in weight. Formerly 24 cwt. was looked 
on as the limit for a tram; but now they hada 
weight of 2 tons 10 ewt. recorded. That, however, 
was in the case of a thick seam, which allowed of 
additional weight being used, and thereby greatly 
facilitated the production of coal. In regard to 
winding machinery, the author had pointed out the 
need of making the demand on the power of an 
engine as nearly uniform as possible. The employ- 
ment of a balance rope, the speaker said, was an 
advantage ; but the spiral drum might be used up 
to 600 yards with success. There was, however, 
an enormous weight of drum required for dealing 
with great depths if the latter device were adopted, 
and that was a considerable drawback ; and he 
thought if he could read between the lines of the 
paper, that the author would adopt the balance rope 
in the future. Another matter worthy of attention 
was the compounding of engines. Difficulty here 
would be a loss of rapidity in handling, supposing 
the balance rope were not used. But if it were, 
the action would be as quick in one case as another. 

Mr. Child, speaking as a Yorkshire mining engi- 
neer, remarked on the huge size of the tubs to 
carry 24 tons of coal. He had tried the balance 
rope arrangement, but had become nervous about 
it for fear it should catch in the cage, and it had, 
therefore, been abandoned. 

Mr. Simpson, of Newcastle, said, that though 
speed was undoubtedly a great point in coal mining, 
economy had to be considered. The commercial 
question was what percentage of coal would it take 
to mine a given weight of coal. Ten or twelve 
years ago he had tried compound engines in shallow 
pits, but they were not altogether successful. He 
attributed this to the fact that they had only three 
cylinders, whereas they should have had four, just 
as Mr. Webb had four cylinders for his compound 
locomotives. 

Professor Lupton, of Leeds, said the weight of the 
tub should be one-fifth part of that of the coal. He 
thought the limit of depth at which wire rods could 
be used as guides depended on their diameter, and 
he thought that they might go to almost any depth 
if the wires were sufticiently large in section. 
Usually stock material was used for guide rods, and 
in this the tensile strength was not very high. 
With stronger material there would be a more 
ample margin in this respect, but with a higher 
carbon steel there was difticulty in welding lengths 
together. In South Wales compound winding 
engines with Corliss valves were used. The auto- 
matic cut-off was becoming fashionable, although 
not new. Thera was this danger, that if steam 
were cut off and it were necessary to reverse at full 
speed, the automatic device would have shut off 
steam from the engine, and it was not until 
it was thrown out of gear that steam would 
be admitted to give control over the engine for re- 
versing purposes. He had devised an arrangement 
by which the automatic cut-off was thrown out of 
action automatically when the engine was reversed. 
He found that conical drums were going out of 
fashion, and a more flexible balance rope, made 
from a winding rope with one strand taken out, 
was coming into use. In th's way it was found 
that higher speeds could be obtained. 

Mr. Steavenson questioned whether rope guides 
were safe at extreme depths. The best arrange- 
ment was to attach counterbalance ropes to the 
cage itself. Professor Lupton here said that he 
found the closer the cages were put together the 
safer they were. 

Mr. Thomas Morgan, of Somerset, referring to 
winding, said he would like to know which of the 
two systems described by the author was considered 
the better. Mr. Brown seemed to think that the 
p:rallel cylindrical drum was preferred by Mr. 








Martin. With smaller drums better piston speed 
could be maintained, and economy could thus be 
secured. He was of opinion that steam consump- 
tion was reduced by the use of the cylindrical drum, 
and it would therefore be more economical. As 
greater depths were reached it became more and 
more necessary to increase piston speeds ; but this 
could not well be done with the conical drum. 
Pressures will necessarily increase and engineers 
would be driven to the use of four cylinders. Mr, 
Martin had said that in the present day we were 
only at the begining of our troubles, and therefore 
it would be interesting to know what was proposed 
to be done at even greater depths of mining, say to 
over 1000 yards. For winding there would have t., 
be a very long drum, and a wide spreading laying 
on of rope. Therefore some other system would 
have to be introduced. At the Earl’s Court Exhi- 
bition there was a model of a drum which was made 
to travel endwise so that the rope was always being 
taken off the pulley in one vertical plane. With 
this device a drum of small diameter could be 
adopted, and it was quite possible to use 1000 ft. 
or more of the piston speed. 

Mr. Prest, of North Staffordshire, who spoke 
next, pointed out that it was really the break- 
ing strain of the winding rope which governed 
the depth to which coal could be obtained. He 
had found that at 2000 yards the rope would about 
carry its own weight, according to the makers’ lists. 
He had used wire guide ropes up to depths of 870 
yards. 

Mr. Abel, of Derby, said that the limit of speed 
of winding was set by the question of oscilla- 
tion. He thought that this movement of the cages 
might be set up by them in passing each other, owing 
to the disturbance of the air. Thus, if a cage were 
descending there would be an access of pressure in 
front of it, whilst the ascending cage would have a 
lower tension of the atmosphere in its wake. 
This would naturally lead to a rush of air from one 
side to another, and a consequent disturbance of 
the normal conditions of atmosphere, thus tending 
to the oscillation of the cages. He would suggest 
so forming the roof and bottom of the cages that 
this disturbance might be reduced to a minimum, 
or he would make the shaft big enough to allow for 
the escape of air past the cages. As to the choice 
of conical or parallel drums, it was simply a ques- 
tion of larger cylinders, so as to get the power 
needed with lower piston speeds. Referring to 
this matter, another speaker, Mr. Griffith, advised 
Mr. Abel to make experiments before practically 
trying the form of cage he had sketched on the 
blackboard. 

Mr. Commans pointed out that it would be 
advisable in estimating the efficiency of any motive 
machinery that steam consumption should be taken 
rather than coal consumption, as the latter took 
into account the efficiency of the boiler. Mr. 
Morrison asked if the rope-makers had taken into 
eonsideration the use of tapered ropes. . 

Mr. Martin, in replying to the discussion, said 
that however efficient the working of a colliery 
might be, the output was always less than that 
which would be calculated from the speed of wind- 
ing, and this not from any pronounced cause. For 
instance, cages did not always start actually to the 
minute, and there were other causes of lost time. 
The strength of rope had been referred to. In the 
South pit mentioned in his paper, at the com- 
mencement of the wind the stress on the rope due 
to its own weight, the weight of cage, trams, maxi- 
mum weight of coal, and that due to acceleration 
when the velocity is brought to 50 ft. per second in 
six revolutions of the drum, was 20 tons, and as the 
breaking strain of the rope was 180 tons, the factor 
of safety was nine. This should not be reduced. He 
had asked the makers of ropes if they could produce 
stronger ropes, and they said they could secure 4 
higher breaking strain with small wires, but these 
would be subject to corrosion. One maker had said 
that with a hemp core he could go to 200 tons, and 
another maker to 202 tons on a 2}-in. rope. Other 
details were given by the author. Speaking of 
steam pressures, he thought these would advance 
still further. As to the limit of depth at which 
wire rope guides could be used, he agreed that that 
depended on the size and strength, and the oscilla- 
tion of the cages was only prevented by the great 
weight on the ropes. The guide ropes had 7 tons 
attached, and the division ropes 10 tons, but this 
he considered not by any means too great. e 
doubted if air caused oscillation in the manne? 
suggested by one of the speakers, and had not 
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that oscillation commenced when the cages were 
some distance apart. A very few seconds in 
speed made a considerable difference in the amount 
of oscillation. He had, however, made a practice 
of shutting off steam just as the cages passed 
each other and had found that had steadied them. 
The wear and tear of iron guides was serious, 
and also in case of accident it took a consider- 
able time to clear the pit. No doubt it would 
be an advantage if the weight of trams were 
reduced and it would be possible to proceed in 
this direction. It was found, however, that with 
two light trams the life might be over short. In 
regard to working with thinner seams it must be 
remembered they would still have to ventilate, and 
as large air passages would be needed they might as 
well have larger trams. In order to make deep 
winding pay they must be able to handle heavy 
weights. As to the class of drum to be used, he 
had no hesitation in saying that it should be the 
plain cylinder with balance rope and worked by a 
small engine. This was better thar aconical drum. 
He quite disagreed with Professor Lupton as to the 
advisability of using old ropes for balancing pur- 
poses ; and any engineer who attempted to econo- 
mise in this way would find that he was begining at 
the wrong end. Referring to the suggestion for 
reducing air disturbance in order to prevent oscilla- 
tion, he would point out that cages did not so much 
move bodily sideways as they were tilted or twisted 
endwise. 


Gotp Minina. 


Two papers on ‘‘Gold Mining” were next read 
and discussed together. The first was by Mr. J. H. 
Hammond, and was entitled ‘‘Modern Practice in 
Gold Mining,” and the second by Mr. F. Irvine 
was on ‘Notes on Gold Mining.” Both these 
papers we print in the present issue on pages 791 
and 792. 

Mr. Bennett H. Brough was the first speaker on 
these two papers. He said it was some tinie since 
he had visited the Transvaal mines, and therefore 
would not attempt to criticise many of the details 
of the papers. He thought, however, that Mr. 
Hammond was hardly right in describing metal- 
lurgy as a branch of mining engineering. Various 
sources of power had been referred to by the 
authors, but they had not spoken of one of the 
most recent inventions which might be heard of in 
the future. That was liquid air, which might 
come into use for cooling purposes, driving, supply 

ower, and as an explosive. As a matter of detail, 

e would protest against the plentiful use by Mr. 
Irvine of words of American origin when there 
were good old-established English words fully 
adequate to express the meaning. It was interest- 
ing to note in considering the applications of modern 
machinery how very effective some of the primitive 
appliances were. In Hungary he had seen stamps 
of the same nature as were described by Agricola 
in the fourteenth century. These were being used 
with advantage, and had quartzite heads weigh- 
ing 1001lb. By means of abundant water power 
they were able to treat with profit very low-grade 
ores. Zell had stated that material producing 
loz. to 50 tons of slatey material had given very 
good results in ancient times. The hand mills used 
in Upper Egypt had been described by Diodorus, 
and were in use 1900 years ‘ago. These had been 
seen at work in Rhodesia; In Mexico, in ancient 
times, they obtained with the rude arrastra from a 
given ore, three times as much as with the very 
best modern machinery. Of course it would be 
folly to urge the re-introduction of obsolete appli- 
ances, but he thought that the best results would 
still be obtained by imitating the rubbing and bur- 
nishing action of primitive machinery. 

_ Professor Lupton pointed out that in ancient 
times gold was worth very much more than in the 
present day, and therefore it paid to work lower- 
grade ores. He considered that the limit of depth 
to which working could be carried out depended on 
the strength of the material, so that the roads could 

left open. With a deeper mine ventilation was 
fasier, as there was the natural circulation. Heat 
bteanee cause circulation in the main passages, but 
or side passages artificial means would have to be 
en The bar to the adoption of electrical ap- 
pulances in mines was the excessive first cost, which 
Was three times as much as with steam machinery. 
; the first place there was the steam engine which 

as needed in any case; then there was the 
ae which cost as much as the steam engine ; 
and after that the motor which cost as much as the 


dynamo. Further than this, the type of steam 
engine itself was necessarily a very expensive one, 
far dearer than the ordinary engine used for mining 
purposes. 

Mr.. Commans pointed out that electric pumps 
would fail if a mine were flooded. He thought, 
however, that hydralic pressure mains might be 
substituted for spear rods. He referred to the 
winding engine already mentioned as being on 
exhibition at Earl’s Court as one of the greatest 
modern. improvements of the times, and he did not 
see how it could fail in practical working. _ It gave 
an unlimited length of drum and it was well known 
that when a rope took riding terms it was very apt 
to deteriorate where it turned back on itself. The 
use of compressed air was not always given a fair 
chance ; the mains were frequently too small and 
the compressors badly designed. The pumps them- 
selves used with this source of motive power were 
often inefficient. In rock breaking not sufficient 
attention had been paid to crushing machinery. 
Stone was often fed in too large pieces to the 
stamps. He would favour a Blake type of rock 
crusher to reduce the stone to proper sizes for 
stamping. Hethought the jaw breaker better than 
than the gyratory type. Reference had been made 
to the use of flat ropes for winding. He had seen 
these in use in the Transvaal, but they had been 
displaced, he had been told. It would be interest- 
ing to know if this were a fact, and if so what was 
the reason forthe change. Millmen, he considered, 
were too conservative in their procedures, and were 
altogether too apt to follow each other unmindful 
of changes in conditions of working. A plant that 
was suitable for ore of one kind, might be alto- 
gether inefficient for another. 

Sir William H. Preece said that in relation to the 
relative economies of steam engines, used alone or 
with electric motors, Professor Lupton’s estimate 
would not be confirmed. So far from the cost, when 
electricity was introduced, being three times that of 
steam, it really came out at one-third the price of 
running, taking the conveyance of power by elec- 
tricity as compared to the direct application of 
steam engines. That was the reason that elec- 
tricity was being introduced as a medium for 
conveying power, not only in mining but in other 
situations all over the world. Mr. Irvine had 
stated that in a steam engine half its power only is 
available for starting the load, but with the electric 
motor the whole power is at once applied. This 
was not only the case, but with the electric motor 
the whole torque could be applied continuously, 
and for that reason electricity was so admirable a 
means for traction and other purposes. 

Mr. Rathbone considered that insufficient atten- 
tion was paid by mining engineers to their per- 
manent way. Trucks were continuously upset and 
time was lost in getting them into work again. The 
lighter trucks could be kept the better, but special 
attention was not paid to this on the Rand, where 
trucks were exceedingly heavy. In future he 
thought that gold miners there would experience 
considerable difficulty in regard to ventilation, 
especially in removing dynamite fumes; and the 
engineers could, with advantage, study colliery 
practice. Electric signalling ought to be introduced, 
and would be the means of reducing chance of 
accident, 

Mr. Denny referred at some length to the treat- 
ment of slimes, describing by means of wall dia- 
grams an installation that had been made. In 
place of introducing slime at the surface of the vat 
it was admitted below, and the clear water allowed 
to overflow. In this way duplication of the vat 
was done away with, and the initial outlay reduced. 
In reply to some unfavourable criticism on the 
invention which was passed by Mr. Butters, Mr. 
Denny subsequently said that though one plant 
which had been introduced was no longer working, 
another extensive application of the system was 
about to be introduced, and this would give a good 
illustration. 

Mr. Butters, in addition to referring to the last 
speaker's apparatus, also criticised the remarks of 
Mr. Irvine in regard to precipitation. The latter 
had said that the precipitation of the gold from 
cyanide liquors was affected by running the gold 
solution into a tank in which the metal is pre- 
cipitated by the electrolytic action set up by the 
action of the solution on zinc shavings, or by 
forcing a current of electricity through the solution 
from an outside source. The zinc method Mr. 
Irvine considered to be the cheapest, and it had on 





Butters questioned the accuracy of this statemeni, 
and did not think the zine process the cheapest. 

In replying to the discussion, Mr. Irvine said that 
the ancient processes might have been worked 
profitably, as the ancients left us the ores they 
could not have touched, and we had to bring down 
expenses with modern machinery. Dry crushing 
meant lessened output and by the use of water 
twice as much could be produced as without it. 
Therefore no mining engineer would touch dry 
crushing so long as water could be obtained. In 
regard to the permanent way used in mines it must 
be remembered that they are often had to 
follow the reef and this necessitated sharp turns. 
There was no reason, however, why lines should 
not be laid on the level. Mr. Denny had yet to 
prove the value of his process. In regard to the 
remarks of Mr. Butters as to the application of 
zine he could only say that he had no interest in 
any process, and had simply expressed his opinion, 
as indeed Mr. Butters had also a right to do. 

At this point the meeting was adjourned until 
the following day. 


SECTION 9V.—SHIPBUILDING. 


Pressure upon our space last week compelled us 
to curtail the report in our last issue (see page 740 
ante) of the first day’s proceedings in this section. 
We now deal with the last paper read at the meet- 
ing of this section on the 7th inst. 


Carco STEAMERS. 


Mr. Edwin William De Rusett next read a paper 
on ‘‘ Recent Developments in Cargo Steamers,” and 
this paper we print in full on page 793 of the pre- 
sent issue. 

The discussion on this paper was opened by Mr. 
A. E. Seaton, who said there could be no doubt as 
to the importance of the problem of constructin 
large vessels to carry cargo at sea. He claime 
that naval architecture was the first branch of civil 
engineering in which design was carried out upon 
scientific lines ina modern spirit. Cargo boats were 
generally viewed in the light of an ugly necessity. 
But in the truer spirit of these latter days, beauty 
was often expressed in the directness of utility and 
simplicity. These huge ships wanted also an exces- 
sive amount of practical experience and skill to get a 
maximum load at a minimum tonnage. No doubt 
the American whaleback had come in and affected 
the cargo boat by her course. Two classes of cargo 
vessels had to be designed, one was for special 
cargo running on known routes to specified ports, 
and the other was for the general trade of an 
ordinary tramp. And it was the latter that wanted 
very great skillin design. For instance, in the Black 
Sea, where a good many freights were to be picked 
up at times, if a ship had too much draught, she 
would not be able to get into port, and so a great 
part of the profit would be taken off by the charges 
for lighterage. There was the objection to load- 
ing food products in tank steamers, of delicate cargo 
being contaminated. Turning to oil fuel, the 
difficulty in replacing coal by it was that of price. 
It might be very cheap at times and places, but 
directly the demand arose, the supply being limited, 
the price would go up. This had been found by 
experience. There was a tendency to increase the 
size in all classes of vessels. This was partly 
because docks and harbours had been provided 
which would take ‘these big ships, but perhaps the 
chief cause was that with the large vessels the 
working expenses and cost of propulsion were com- 
paratively less than with small ones. There was 
one point which might be mentioned ; that was the 
difficulty of navigating these large cargo boats. It 
was far greater than that experienced with full- 
powered liners, especially when the vessels were 
light, owing to the large surface exposed to the 
wind. An attempt had been made to get over 
this difficulty by increasing the water ballast, 
but the ordinary double-bottomed ballast tanks 
were not sufficient for the purpose. The practice 
of introducing double sides with water ballast had 
therefore been introduced. In this way, more 
deadweight of ballast was obtained, and there was 
a better distribution of weights, so that excessive 
stability was obviated. Members would be aware 
that it was not uncommon to raise the centre of 
gravity by deck loads of ballast. He would remind 
the meeting that iron as a structural material 
was not so obsolete as the author had stated, 
some owners insisting on certain parts, such as 
decks and tank tops, being of iron rather than 





the whole proved itself to be most effectual. Mr. 
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easily corroded. He referred to the joggling of 
plates with approval. He thought it looked nice, 
gave a stronger form of structure, and saved 
weight. On the other hand, he viewed with appre- 
hension the wholesale doing away with hold 
beams and substituting pillars in their place. 
Mr. Seaton was also of opinion that the appliances 
for handling cargoes, such as steam winches, were 
capvble of great improvement, being to-day gene- 
rally very much what they were twenty years 
ago. This he attributed largely to the unwise 
parsimony of owners who would only pay for the 
cheapest appliances, not recognising the money 
that was lost during working by such inferior 
machinery. 

The meeting then adjourned until Friday, the 
9th inst. 


SECTION VI.—WATER WORKS, SEWERAGE, AND 
GAS WORKS. 


At the meeting of Section VI. of the Engineer- 
ing Conference to which are referred such subjects 
as water works, sewerage, and gas works, the first 
paper read at the meeting in the Guildhall, West- 
minster, on Thursday last, was due to Mr. M. W. 
Hervey, M. Inst. C.E., and was entitled 


Tue Use or Fitrerep FLoop Water. 


This paper we print in full on page 793 of this 
issue, and we, therefore, proceed forthwith to 
the discussion which was opened by Mr. E. 
M. Eaton. Mr. Eaton stated that as one of the 
outside witnesses called by the London companies 
to give evidence before the Landaff Commis- 
sion, he had given special attention to the 
subject of the paper. In the North of England 
where the supply for many towns was derived from 
impounding reservoirs on streams, it was often 
necessary to take the water as it came, making no 
distinction between floods and the ordinary flow. 
Occasionally it was possible to do a certain amount 
of sorting, but in other cases the flood water could 
not be rejected. This flood water was stained 
by peat, this stain being very persistent, unless 
the flood also contained a fair amount of clayey or 
sandy matter in suspension. When this was the 
case the colour soon disappeared in the subsidence 
reservoirs, being carried down with the clay or 
sand as the latter settled. He thought it was pos- 
sible to carry the desire for an absolutely pure 
water supply to extremes. A child fed on steri- 
lised milk and distilled water would be starved. 
Coming to the Thames, he thought that whilst it 
might have been wise thirty years ago to avoid 
taking the first of a flood, the practice being in 
effect to pump the water from the river direct on to 
the filter, this course was no longer essential, as the 
water generally passed through a reservoir where 
subsidence might occur before the water was fil- 
tered. Even so, the only objection to the use of 
flood water under the older conditions arose from 
the choking of the filter by the suspended matter. 
When the arrangements were such that subsidence 
could occur before filtration, this choking of the 
filter was avoided, and, as he had already stated, 
a large proportion of the organic matter also dis- 
appeared from the water in its passage through 
the subsidence reservoir. This conclusion was 
confirmed by the chemical investigations of Pro- 
fessors Crookes and Dewar, who quite agreed with 
Mr. Hawkesley and himself that it was unnecessary 
to allow even a single day’s flood to pass by. Even 
when taken at its worst, the Thames water, suit- 
ably treated, was rendered of the highest class for 
domestic use. 

Mr. G. F. Deacon, who followed, thought it 
necessary to point out that absolute security 
against the presence of pathogenic organisms in 
the water could not be secured by filtration or 
subsidence. As regarded the Thames, he con- 
sidered the risk of contamination less in the case 
of big floods than in tat of small freshets in the 
tributaries, and he agein reverted to the danger 
of bacteria passing the filters. 

Mr. A. M. Brightmore, recalling that the effi- 
ciency of the filters depended upon the formation 
of a gelatinous film in the top layer, drew attention 
to the advisability of securing as uniform a flow 
through the bed as possible. 

Mr. Walter Hunter, who followed, congratulated 
the author on the high standard he had succeeded 
in maintaining in the case of the West Middlesex 
Water Works, of which he was the engineer. That 


and using filters of fine sand had secured ex- 


cellent results most uniformly. His own com- 
pany, the Grand Junction Water Works, were 
a little behind the standard set by Mr. Hervey, 
though they had improved matters during the 
past two or three years. They had in fact no 
subsidence reservoirs proper, and in view of the 
large works on which they, with others, were now 
engaged at Staines, did not intend making this 
provision. Nevertheless, at Hampton he had soma 
time back converted the storage reservoir there 
into a subsidence reservoir, and in spite of its small 
dimensions, 45,000,000 gallons, or only 2} times 
the day’s supply, the benefit had been most 
marked, the filters being run half as long again 
before cleaning was necessary. Referring to Mr. 
Brightmore’s remarks, he would say that using 
fine sand, and an under bed of large stones, very 
uniform percolation could be easily secured. Using 
the very small subsidence reservoir referred to, he 
had no difficulty in obtaining a filtrate showing 
well under 100 micro-organisms per cubic centi- 
metre. He would, however, like to draw attention 
to the very remarkable manner in which these 
bacteria fluctuated. A specimen collected and ex- 
amined by one chemist showed 25 colonies per cubic 
centimetre, whilst another taken on the same day 
examined by a second chemist showed 500. Again, 
results would be obtained time after time of but 
6, 17, 18, &c., colonies per cubic centimetre, and 
then suddenly, though the conditions had not 
apparently altered, the number would run up to 
over 100. It almost seemed as if the bacteria 
floated in shoals. He had the greatest respect for 
the assistance chemists had afforded water works 
engineers, but, after all, the most conclusive test of 
the purity of a water supply was afforded by the 
vital statistics, and judged by this test the London 
water ranked very high indeed. 

Mr. Blount approached the subject as a chemist, 
and suggested that the risk of taking in the first of 
a flood, if risk there was, lay in the quality rather 
than in the quantity of the matter brought down. 
This quantity was in point of fact very small, a 
very turbid water containing not more than 
14 grains of solid matter to the gallon. This was a 
fortunate circumstance, as it much reduced the rate 
of deposit in a subsidence reservoir. He was inte- 
rested in Mr. Eaton’s observations to the effect that 
peat-stained water was rapidly clarified, provided it 
had also suspended in it fine clay or sand. As an 
analogue he would draw attention to the production 
of the ‘‘lakes.” In preparing these, alumina was 
precipitated in the gelatinous form from coloured 
water. This precipitate in settling carried down 
with it the colouring matter. He differed from 
Mr. Eaton, however, in believing that water could 
be too pure. The only objection he could see to 
the use of perfectly pure waters was the financial 
one. 

Mr. R. C. Parsons had had a good deal of expe- 
rience abroad in the filtration of extremely turbid 
water, and had been led to the conclusion that it was 
highly desirable to pass the water through a sub- 
sidence reservoir before letting it on to the filters. 
If this was not done the filters were rapidly choked 
and had to be cleaned at frequent intervals. He 
wished to ask the author if any experiments had 
been made proving that the subsidence also de- 
creases the number of bacteria present. 

Mr. Scott Moncrieff expressed the belief that 
there was a close connection between bacterio- 
logical activity and turbidity. Each suspended 
particle formed, he considered, a raft on which the 
organisms settled. Whilst at Munich some years 
ago he had visited the Iser in conjunction with 
Professor Buchner. This river received the sewage 
discharged from Munich, and yet, according to 
Professor Pettenkopfer, was in the course of a 
few miles’ run automatically purified to such an 
extent as to be perfectly safe for potable purposes. 
The Iser was naturally a very turbid stream, and 
he had suggested to Professor Buchner that the re- 
markable purification effected was largely depen- 
dent on this fact. 

Mr. Hervey, in reply to Mr. Parsons, stated that 
the monthly examinations made of the water enter- 
ing and leaving subsidence reservoirs show conclu- 
sively that a large percentage of the bacteria origi- 
nally present were got rid of. 

Before calling on Mr. James Watson to read the 
next paper, the President, Mr. G. H. Hill, de- 
scribed the conditions obtaining in certain parts of 
the North Country. At Manchester there was no 


of reservoirs, one below the other, and turbid water 
was decanted from one to the next, and so on, and 
was thoroughly purified in the process. The 
greatest benefit was derived from sedimentation, 
The settling reservoirs had cross walls, and the 
water flowed over these in turn, passing finally 
through a wire screen of 30 meshes to the inch, 
When there were only one or two reservoirs on a 
stream, this system of decantation could not be 
carried out, and it was then necessary either to 
divert the flood water or to adopt filtration. When 
filtration was used, he would remind the meeting 
that a newly cleaned filter was inefticient, and that 
to secure the best results it should be filled and 
allowed to stand for a day after cleaning, previous 
to being again put into use. 


Tue Rate PER Heap ror Town Water Suprty, 


Mr. James Watson’s paper was entitled ‘‘ A Con- 
sideration of the Rate per Head per Day of Supply 
in Different Towns and of the Causes which Increase 
or Diminish it in Particular Instances.” This 
paper we print in full on page 795. The discussion 
was opened by Mr. Ed. Sandeman, who agreed 
with the author that the subject was difficult, 
and that circumstances differed with the locality, 
Some years ago the supply at Plymouth was 58 
gallons per head, but by carefully checking the 
waste this was ultimately reduced to 42, including 
a trade supply of about 17} gallons per head per 
day. The population was residential rather than 
industrial, and there was thus a large domestic 
demand for baths and the like. In a purely manu- 
facturing district he thought 14 to 15 gallons was 
as much as was actually used for domestic pur- 
poses. 

Mr. E. M. Eaton detailed some of his experi- 
ences at Sheftield, where the company was in 1869 
called upon to introduce constant service. Pre- 
viously the supply had been intermittent, being off 
for twelve hours daily. The supply per head under 
the constant system rose at once to 41} gallons 
per head per day, whilst previously it had 
been 204 gallons. With this excessive and unex- 
pected demand, the supply failed, and the company 
had to fall back on their powers for the prevention 
of waste. These powers could not, however, be 
enforced until confirmed at the Petty Sessions, 
at which it was decided to allow consumers six 
months to set their fittings in order before per- 
mitting the company to enforce the regulations in 
question. Within twelve months of this permission 
being granted the supply was brought down to 26 
gallons per head, and at the end of 1874 to below 
20 gallons. In his paper the author had dealt with 
the gross amount supplied to a town. This plan 
was illusory, since to make any fair comparison it 
was necessary to deduct the metered supplies. 
For example, in the case of the Stockton and 
Middlesborough Water Works, the undertaking at 
its inception was intended almost entirely for 
trade purposes, the domestic supply being a mere 
incident. In Bradford, also, the trade supply was 
equal to the domestic. The water consumer who 
was not metered had no conscience, and seemed to 
think the supply came direct from heaven to his 
taps. Since 1875 the domestic supply at Sheftield 
had oscillated between 12 and 13} gallons per head, 
the average being 13. Whenever the company had 
a dispute with the town the supply always went up. 
In view of the rapid increase of houses with bath 
and w.c. accommodation, the domestic supply in 
the future could hardly be expected to remain at 
13 gallons, but would probably be 3 or 4 gallons 
per head more. 

M. James Moss stated that he had lived a great 
deal in North America, and both in Canada and 
the United States the supplies provided were enor- 
mous, the maximum being at Toronto with, he 
thought, 130 gallons per head per day. New York 
and Boston had supples of somewhere about 10 
gallons per head per day, and he had no doubt 
that there was most extravagant waste. : 
Mr. T. M. Favell stated that the Staffordshire 
Potteries Water Works Company gave a supply to 
the town and villages served of 20 gallons per head, 
of which 3} were for trade purposes, the remainder 
being for domestic and municipal use. At the 
outset the practice in making new service con- 
nections was that the water was turned off in each 
district once a week, and the services connected to 
the mains by any plumber or tinker in the district. 
Any kind of pipe was used, a lot being composition 
gas pipe. The resulting waste was enormous, al 








company had large subsidiary reservoirs at Barnes, 





filtration whatever, but there were a whole series 


the system had to be thoroughly over2auled. 
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Some of the Corporations served thought they were 
being badly treated when they found that the sup- 
ply, exclusive of trade, was but 16} gallons per head 
per day, but this was all that was actually de- 
manded. Further, the bodies in question benefited 
through the supply being kept down to this figure, 
as it reduced the flow from the sewers, which, in 
these inland districts, had all to be treated before 
being allowed to flow into the natural waterways. 

Mr. Martin, referring to the remarks of Mr. Moss, 
confirmed the statements made as to the large 
quantities supplied in American cities, but called 
attention to the fact that the American gallon was 
smaller than the Imperial. Further, in most 
cases the water was pumped direct from the rivers 
into the service reservoirs without filtration or 
other treatment, so that its cost was much reduced. 
Few people appreciated the large loss arising from 
even a small leak, which might easily amount to 
two or three times that legitimately used. Garden- 
ing was also responsible for a large waste of water, 
and all garden supplies should, he thought, be 
metered. 

Mr. H. W. Pearson wished to correct the author’s 
statement as to the hardness of Bristol water, 
which averaged 14 deg. to 16 deg. of hardnes, not 
22 deg. The consumption in Bristol during 1898 
averaged 21.43 gallons per head, the population 
being 350,000. The trade supply was six to seven 
gallons per head per day. The garden supplies 
were not metered, but were charged for, a corps of 
inspectors being engaged to prevent the unautho- 
rised use of the water for this purpose. Service 
pipes laid too shallow were a frequent cause of 
waste, and even with the best inspectors it was 
difficult to make sure that the plumbers did their 
work properly. The Bristol works adopted the 
constant supply system at the outset, and later on 
introduced the waste water meter, which, with 
other precautions against waste, had reduced the 
supply by 2.8 gallons per head, or about 1,000,000 
gallons per twenty-four hours. The meter supplies 
in Bristol had increased 50 per cent. during the 
past 10 years, but baths and w.c.’s had also in- 
creased. 

Mr. E. J. Silcock agreed with Mr. Eaton, in 
holding that the metered supply should be deducted 
before making comparisons. This done, he thought 
that 20 gallons per head was enough for other pur- 
poses. Of course, habits differed in different parts 
of the country, but not to an extent corresponding 
to the differences met with in the domestic water 
supply. A range of from 10 to 40 gallons per head 
was too great to be thus accounted for, and if leak- 
ages were stopped, he thought 20 gallons per head 
would be found sufficient for domestic purposes. 
It was very important that this waste should be 
stopped, as the gathering grounds of the country 
were being rapidly appropriated. ! 

Mr. Kirby thought that the ordinary lavatory 
basin was a more important source of waste than 
was generally suspected, since the cold water first 
flowing from the hot tap was commonly run to waste. 
To avoid this he suggested that the cylinder should 
always be placed near the boiler so as to have a 
return pipe, and not at the top of the house or in the 
bath-room as was common. At Batley, the arrange- 
ments in the houses on one side of a particular 
street were altered in accordance with these ideas, 
and, as a consequence, the daily supply was brought 
— from 50 or 60 to less than 20 gallons per head 
per day. 

Mr. Simmonds, who followed, said that some 
years ago the supply in Doncaster was about 
30 gallons per head per day. Considering the 
sources available, the Corporation were warned by 
their engineer that this was excessive, but till 
matters came to a crisis it was impossible to get the 
authorities to act. Rigid inspection was then in- 
troduced, with the result that the amount supplied 
was now about 18 gallons per head, although most 
of the houses had w.c.’s, baths, and gardens. He 
would in this connection point out that in rural 
Villages the supply was often very small. That 
actually passing into the sewers did not, in such 
ay usually exceed 5 to 7 gallons per head per 


_ Mr. Asyuith said that he had much experience 
~ the matter of water supply in Durham and 

orthumberland in connection with the Weardale, 

nsett, and Newcastle Water Companies. He 
would more especially refer to the Weardale Com- 
ve, This company supplied an area of 300 square 
jaues, and had 250 miles of main, exclusive of long 
engths of 3-in. service mains to farms, factories, and 


the like. The population was largely a colliery one, 
the colliers, men and boys, having a daily bath, 
taking about 4 gallons of water. The city of Dur- 
ham and a number of smaller towns were also sup- 
plied, the total population of the area served being 
about 150,000. Excluding trade supplies, the 
domestic demand worked out to less than 10} 
gallons per day. This was in spite of the fact 
that the district served was hilly, and pres- 
sures of 300 ft. to 400 ft. were common. The 
fittings were maintained by the company at a 
contract rate of 1s. per tap per annum, an under- 
taking which paid well. The company kept a staff 
of plumbers which visited the villages in turn. By 
this system the fittings were so well maintained 
that during the great frost of 1894 five out of every 
six houses were kept fully supplied. 

Mr. Hill stated that the district he was acquainted 
with was very similar to that described by Mr. 
Asquith, but was served by 650 miles of main, the 
pressures reaching 200 lb. per square inch. Col- 
liery workings extended under many portions of 
the district, but, in spite of all drawbacks, the 
supply was under 20 gallons per head per day, 
inclusive of seven for trade purposes. 

Mr. Watson, in reply to the discussion, merely 
reasserted his belief that the only course an engi- 
neer could adopt, in reducing the supply, was to 
guard against waste. 


Tue BactreriaL TREATMENT OF SEWAGE SLUDGE. 


The next paper on the programme was by Dr. 
Sims Woodhead, and dealt with the subject of 
‘*Sewage Sludge Disposal by Natural Agencies.” 
This paper we print on page 795 of the present 
issue. 

Dr. Sims Woodhead, at the conclusion of his paper, 
remarked that he was very anxious to obtain parti- 
culars of experiments made on a large scale by en- 
gineers. Some of these must, in the nature of 
things, be unsuccessful, and scientists were specially 
desirous of investigating such cases. Some com- 
bination of anaerobic and aerobic treatment would, 
he thought, prove the most satisfactory way of 
treating sewage, and was the course adopted by 
Nature. Nature was, however, very difficult to 
imitate, but the more closely this was done the 
better the results were likely to be. 

The discussion was opened by Mr. Lemon, who 
considered the paper an admirable one. Bacterial 
beds were now attracting a great deal of attention. 
It was interesting to note that the method first 
used for purifying sewage was filtration, then came 
irrigation, which was expected to prove most profit- 
able, and this was followed by the chemical 
methods, in which there was a difficulty in dis- 
posing of the sludge. Still later the chemical 
method was combined with intermittent filtration, 
and they had finally come to the bacteriological 
system. Dr. Sims Woodhead had declared that 
the crux of the matter was the satisfactory disposal 
of the sludge, and had further stated that to treat 
this successfully it was necessary to have a total 
absence of inorganic matter. If this was so, 
he feared that there was a risk of expect- 
ing too much from the method. Some people 
appeared to think that the sole essential of 
success was a sufficient area of suitable land, but 
it was absolutely necessary to get rid of the solids, 
or the filters would be choked. At the outset 
people started with very large ideas as to the 
possibilities of the method. One figure suggested 
was 500 gallons of sewage per square yard, or 
about 24 million gallons per acre per day. Even 
Mr. Dibdin did not now go so far as this, and 
generally more liberal ideas as to the area needed 
were now held. The Local Government regula- 
tions required that all‘rain water should be passed 
through the beds until it became equal to three times 
the normal flow. When this ratio was exceeded 
recourse might be had in the first instance to 
special beds, and only when the rain water ex- 
ceeded six times the normal flow was it allowed to 
pass away direct as storm water. Hence the area 
needed was large. He rather thought that Dr. Sims 
Woodhead was, iu his paper, confounding the old 
cesspool with the new ; the former was leaky, whilst 
the sanitary regulations of all towns now required 
that the cesspools should be watertight, and, as a 
consequence, they had to be pumped out about 
once a month. The septic tank was only a cess- 
pool on a large scale. At Exeter there was a good 
deal of gas generated. Of course, it would be said 
that this was inoffensive, but this seemed rather a 








reversion, as they used to be taught that they should 





dispose of the matter before these gases were gene- 
rated. He quite thought that the bacteria beds 
would be a success, but the inorganic matter must 
be got rid of, and this done splendid results would 
be obtained. Some five or six years ago he had laid 
out such beds, on to which was passed the effluent 
from chemically treated sewage, and the results 
had been satisfactory in the highest degree. If the 
beds were not overworked good results would be 
obtained. 

Mr. Strachan stated that he had been commis- 
sioned by Mr. Mansergh to collect particulars of 
these biological methods of treatment on behalf of 
the City of Baltimore. In that matter Dr. Sims 
Woodhead had been his guide, but, nevertheless, 
he meant to criticise portions of the paper. Engi- 
neers had a right to point out that it was necessary 
in practical work to be coatent with results some- 
what short of perfection. He could say that if the 
success of the bacterial method was dependent on the 
removal at the outset of the inorganic matter, then 
they had still a long way to travel. In short, this 
was a mere council of perfection, and to get rid of 
it entirely was out of the question. He thought 
that the aerobic bacteria were equally capable of 
disposing of the sludge as the anaerobic. At Exeter 
about half the total work was done in the septic 
tank, the effluent from which was not fit for dis- 
charge into the waterways, but was passed on to 
Dibdin filters, which did a great deal of work. 
At Hendon the Duckett filter was fully charged with 
air, yet apparently the sludge was totally destroyed. 
The Locock filter, also, was aerated the whole of 
the time. The filter was worked intermittently in 
12-hour shifts, air being blown into it constantly 
and yet it did consume sludge. At Exeter he was 
struck by the complete honesty of those connected 
with the tank, and he fully believed Mr. Cameron’s 
statements. The tank here did not entirely 
consume its sludge, there being an accumulation 
of about 35 in. in 24 years. At Yeovil, on the 
other hand, for some reason the sludge was practi- 
cally completely ‘consumed, the deposit in two 
years being only 1 in. to 1? in. thick. The sewage 
here differed from that at Exeter, being of a very 
mixed nature, whilst at Exeter it was mainly 
residential sewage. The difference in the working 
of the tanks were difficult to explain. It might 
arise from the organisms at work being different 
in the two cases, but he would suggest also another 
reason. At Exeter the flow varied greatly, the 
maximum being five or six times the minimum. 
At Yeovil, on the other hand, the rate of flow was 
nearly constant, and hence it might happen that at 
Exeter the bacteria were alternately starved and 
surfeited. As to the area required for bacteria 
beds, Mr. Dibdin had suggested that an acre was 
needed for 1,000,000 gallons per day, but he con- 
sidered this an understatement—three or four 
times the area being requisite ; but, nevertheless, 
he was now satisfied that the process was a 
very efficient one. 

Another member stated that he had been ex- 
perimenting with three different methods for a 
couple of years past. He had a tank on the 
Exeter principle, and there was a thick fluid 
about 18 in. deep at the bottom of it, but this 
thickness showed no signs of increasing. It was 
hardly sludge, but rather very thick water. Samples 
taken from the tank gave off a considerable quantity 
of gas, causing the bursting of bottles in which 
they were stored. The cost, which had been esti- 
mated at 75l. per annum, had proved to be only 
15l., and the effluent from the works which treated 
the sewage of 1300 persons was very satisfactory. 
In fact, it was discharged into a stream from 
which the population below derived their drinking 
water, and during a long drought this stream was 
quite dry above the works, so that the whole flow 
below was the purified sewage. The tank effluent 
was passed through a small area of clay land before 
entering the stream. He had not found filters to 
choke up or become foul. He had dug one out 
after being in use for fourteen months, and found 
the material below the immediate surface to be as 
good as when laid. 

Colonel Jones wished to point out that Dr. Sims 
Woodhead, in referring to the rapid destruction of 
organic matter when buried, had not made any 
distinction between shallow and deep burial, the 
action being much slower in the latter case. 

Mr. Scott Moncrieff had been much struck by the 
contrast between the views expressed by Dr. Sims 
Woodhead and those of Sir E. Franklin, as given 





years ago in the report of the Rivers Pollution 
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Commission. In that report Sir E. Franklin stated 
that the real difficulty was to deal with the liquid 
portion of the sewage, the solids being easily dis- 
posed of, whereas now Dr. Sims Woodhead stated 
that the whole crux of the sewage question was 
the disposal of the sludge, it being easy to arrange 
for the fluids. This reversal of views was very 
curious. Recent experience proved that even a 
strong sewage, say, one containing 18 parts of 
chlorine in 100,000, could be almost completely 
liquefied by the action of anaerobic organisms, the 
matter left over being small. The matter was simple 
if the separate system was adopted. Settling tanks 
should be provided toallow of sedimentation before 
the sewage was treated. Storm water caused trouble, 
both on account of its flushing out the sewers and 
onaccount of its volume. The latter was not serious, 








but as regards the former it was desirable that the 
first flush should be dealt with to prevent the stuff 
being thrown on to the bacteria beds. So far as he 
knew, no automatic arrangement had yet been in- 
troduced to secure this. In laying out works for 
the biological treatment of sewage, it should be 
borne in mind first that the process of purification 
was not instantaneous. Second, that the process 
should be divided into a convenient number of 
stages, each providing a different food supply to the 
organisms. Third, that noone organism flourished 
equally well in all stages of the purification. Each 
stage should therefore occur in a regular sequence 
if the best results were desired. It should further 
be remembered that these natural processes could 
not go on without leaving some residium, and all 
one could hope for was a practical elimination of the 








Fic. 3. 


organic detritus. The fact that 24 years’ accumula- 
tion at Exeter only amounted to 3d in., showed 
that this end was practically secured. 
Dr. Sims Woodhead, in reply, remarked that 
the discussion had rather wandered over the whole 
field of sewage biolysis. He thought that the best 
method of treatment was to make use of anaerobic 
organisms in the first stage, though the whole work 
could doubtless be done entirely by aerobic bacteria. 
When organic substances were actually in c_ 
the aerobic organisms easily consumed them, bu 
when suspended in masses in place of being dis- 
solved, the mass had to be surrounded by diges- 
tive fluids in order to break it down, and ae 
was best done by the anaerobic type. He —_— 
that the separation of inorganic matter from Pe 
sludge must be accomplished within practical limite, 
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and only wished to point out that each such particle 
tended to check the work. Much of the work in 
the so-called aerobic beds was actually accom- 
plished by anaerobic organisms. The operations 
of the two types often overlapped in these beds. 
As to the difference in the results obtained with 
the septic tanks at Exeter and Yeovil, he would 
point out that the residential population at Exeter 
were responsible for the presence of much salacious 
and vegetable matter in the sewage, which was 
sufficient to account for the differences noted by 
Mr. Strong. The gases generated in a septic 
tank differed at all different stages of the process. 
At the outset they were much more readily 
oxidisable than those generated at a later stage. 
The discussion showed that a great advance had 
been made during the last two or three years, and 
engineers and scientists like such as himself had 
drawn more closely together. They were sometimes 
told that sewage farms failed, but this always arose 
from a departure from natural conditions. Never- 
theless, bacteria beds were better, as they needed 
4 smaller area, and were more easily controlled. 
They were thus cheaper and more efficient than 
Sewage farms. 

At this point the proceedings of the section were 
adjourned until Friday, the 9th inst. 


SECTION VII.—APPLICATIONS OF ELECTRICITY. 


a Wednesday, the 7th inst., Professor A. B. W. 
ennedy, F.R.S., opened the proceedings of this 
section (which met in the Council Room of the 
urveyors’ Institution) punctually when Big Ben 
- scarcely done striking eleven, remarking that 
e duty of a chairman was to make room as 


avickly as possible for the vice-chairman, and 
calling upon the honorary secretary, Mr. R. 





E. B. Crompton, to read Mr. James Swinburne’s 
paper, 

MetHopDs oF ELECTRICAL TRANSFORMATION. 

Mr. Swinburne was unfortunately obliged to 
attend in a Court of Justice. His absence was 
much regretted, for his paper, which we printed in 
full on page 758 of our last issue, bristled with points 
provoking discussion, and though the speakers, 
mindful that Mr. Swinburne would not claim 
mitigating circumstances on account of his being 
judged in absentia, did not spare him, it would, as 
the first speaker, Major Cardew, at once pointed out, 
have been valuable to have the author’s explanations. 
Practically the paper, Major Cardew remarked, 
was a comparison between continuous and alternat- 
ing systems of current distribution. But the author 
had handicapped the case of alternating currents 
by adopting the maximum pressure in the cycles 
as criterion, because the danger to life and rupture 
of insulators depended upon the maximum pressure. 
As regards shocks, the time element was most im- 
portant, not less so than the pressure and the power 
behind it. He had himself seen a shock of 2400 
volts resulting in nothing beyond a slight burn, 
because contact was only momentary ; and 10,000 
volts had done no more than knock a man over. 
But virtual electromotive force should have been 
taken asa basis of comparison. Again, as to con- 
ductivity, Mr. Swinburne seemed hard on the 
diphase system, for apparently he wished to use 
only three wires instead of the customary four. 
The disruptive stress of the charge must, of course, 
be considered, and it was true that that stress was 
not uniform throughout the insulation. The Board 
of Trade, however, did not disregard that point, for 
they fixed a limiting diameter for a given cross- 
section, because there would always be a little 





penetration. Mr. Swinburne’s cable diagrams he 
could not understand ; the double rings might pos- 
sibly indicate concentric cables, but he was not sure. 
All systems had their own field. Where continuous 
currents can be used at original pressure, he would 
advocate them, although the electrolytical problems 
were awkward; single alternating currents ap- 
peared good for lighting widely scattered districts 
where power is not demanded ; two-phase currents 
for supplying light and power to large areas ; three- 
phase supply he would recommend only when 
terminal transformers could be used with equal 
claims on the three branches. 

Dr. E. Hopkinson was supposed to give explan- 
ations, as he had had a conference with the author 
which had, however, been limited to a few minutes. 
He could not explain the cable diagrams which 
were the gist of the paper. By adopting the 
highest voltage for comparison, Mr. Swinburne had 
taken an academic standpoint ; 10,000 volts were 
impossible for continuous currents, and a 2000-volts 
basis would have led to very different results. 
Adhering, however, to the 10,000 volts, the three- 
phase system afforded great advantages as regards 
copper, simplicity in switching arrangements, and 
adaptibility of the system to all kinds of trans- 
formation, all three points of great importance, as 
the electricians in the United States had clearly 
recognised. The preference for three-phase trans- 
mission over there was manifest, and we should 
probably follow their lead, as we had done before. 

Professor Crehore, called upon by the President, 
acknowledged this courtesy. Not having studied 
the paper, he confined himself to saying that his 
own experience in Atlantic telegraphy by means of 
alternating currents certainly confirmed Major 
Cardew’s remarks on the significance of virtual 
electromotive force values for’ all comparisons. 
Professor Ayrton afterwards referred to the same 
point in his paper. Soft iron instruments may be 
used for measuring alternating currents, as long as 
we have a sine or a flat-wave curve; but with 
peaked waves high inductions come in, and our 
maximum measurements cannot be depended upon. 

Mr. Hammond expressed what the speakers before 
him had no doubt felt—that the discussion, in its 
broad principles, was an anticipation of Thursday’s 
paper on ‘‘ Electrical Power Transmission.” I it 
were not for supplying both light and power, we 
should have been satisfied with single-phase cur- 
rents, without troubling about two and three-phase, 
or double and triple currents, as Mr. Swinburne 
calls them, for choice. Referring to Mr. Swin- 
burne’s case 1: the single alternating current has 
7100 volts each side, the double alternating the 
same, but has its thick wire grounded—Mr. Ham- 
mond pointed out that Mr. Swinburne possibly 
meant to use a thick middle wire as common 
return; it would complicate matters, but the 
system was complicated anyhow. Supply of large 
areas from a central coalfield had been sugges 
as economical. Both he and Professor Kennedy 
had gone fully into the original outlay and interest 
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for copper, and they had come to practically the 
same figures, which meant that the copper item 
was avery heavy one. Mr. Crompton dealt with 
the copper question from another standpoint. It 
had recently been occupying him very much again, 
and he had heard the opinions of Mr. C. E. Brown, 
of Messrs. Brown, Boveri, and Co,, and other well- 
known Swiss and German experts. Taking a 
power factor as low as 0.7, then the difference in 
copper for direct and for three-phase currents be- 
came very small, As to insulations for bare copper 
wires, the voltage was—up to certain limits—of no 
consequence ; for 20,000 volts no static losses need 
be feared, but, in underground cables, the case 
might be very different ; we really had no ex- 
perience, 

As no cable manufacturers were present, Sir 
Henry Mance protested against Mr. Swinburne’s 
statement that cable manufacturers work in a hap- 
hazard rule-of-thumb way. His own experience 
was confined to 1000-volt distribution at Oxford ; 
he had not heard of electrolytic troubles there, and 
the efficiency and insulators were satisfactory after 
seven years’ working. 

Sir William H. Preece spoke more emphatically 
for the absent cable manufacturers. If any defects 
had been found, the fault rested with the people 
who drew up specifications. It was unfortun- 
ately still the custom to leave matters of grave 
practical importance to inexperienced hands, 
instead of consulting duly qualified experts. 
With reference to danger to life, he was now 
investigating the first authenticated case in which 
1000 volts had proved fatal ; it occurred last winter 
at Lagos during a storm, when one negro was killed. 
Every system had to be decided on its own merits, 
and the exact conditions studied. Mr. Botttomley 
mentioned that Lord Kelvin had just now examined 
some of the cables used in Rome for the first Tivoli 
installation ; the insulation material shows serious 
signs of crumbling away. Professor Ayrton inter- 
posed that he hoped to show a specimen on the 
second day of the Conference. We may interpose 
here that this was not done. This is really, as 
Mr. Vaudrey pointed out, by far the most impor- 
tant and yet most neglected part of the electric 
supply problem. We can change dynamos and 
transformers, and we have studied them most con- 
scientiously ; we cannot change cables once laid 
down without incurring tremendous expense and 
trouble, and our knowledge of these matters does 
notadvance. We know that lead sheaths corrode ; 
we put them in iron tubes ; how long will they last ? 
We have in England no installation more than five 
years of age, and yet cables have to be drawn out 
in many places. Mr. Kilburn Scott suggested that 
we should increase the speed of our continuous- 
current transformers; they would then become 
cheaper, and the whole comparison would be put 
ona different basis. Mr. Spagnoletti reminded the 
section that a couple of years ago he had a paper on 
an equilibrium system on the Conference list. The 
hour having become late, he agreed to take it as 
read ; but it afterwards appeared that copies of the 
paper had not been distributed. With light currents 
equilisation by means of additional dynamos was 
quite possible; he thought it would prove so for 
heavy currents too. 

The next paper read was one by Professor 
Ayrton, on 


Some Non-Inrearatinc Exvecrric METERs. 

In our opinicn, Professor Ayrton might have 
entitled his paper: ‘‘General Remarks on Non- 
Integrating Meters.” He did not speak on any 
old or new kind of meters, but his remarks were 
of the broadest, and we will at once say, most useful 
kind ; and it required the full experience and know- 
ledge of an expert to bring the subject before the 
section in this manner. The paper was printed in full 
on page 757 of our last issue. Professor Ayrton 
did not 1ead it. He commented on it, emphasising 
special points and adding a few new facts. We 
may follow his example. Professor Ayrton had 
spoken of the many efforts made to find new 
materials of high resistance and low temperature 
coefticient, and had regretted that nobody seems 
to be seeking a material of low resistance and 
low temperature coefficient. He seems to de- 
mand too much, for the two properties would 
appear to be incompatible, But, that we think 
so, is only based upon empirical knowledge, 
so to say. We may discover exceptions, and 
they are certainly worth looking for. Every 


little improvement counts much more often than 








one may fancy. For instance, a copper of one 
per cent. increased conductivity would save us 
hundreds of thousands of pounds in cable outlay. 
In his concluding words Professor Ayrton acknow- 
ledged his indebtedness to Mr. A. Campbell, who 
has made a special study of the concentration of 
stray lines of force in the iron pole-pieces and cores 
of our instruments, a subject whose importance was 
hardly suspected till within quite recent times. 
Professor Ayrton showed a handy form of exploring 
coil for stray fields, a direct reading trigger arrange- 
ment. Then as to cables. He had nothing to say 
about manufacturers, but he exhibited a board on 
which a couple of dozens of cable specimens, 
obtained from contractors, were fixed. He had 
tested them all carefully. In some instances, he 
found the insulation twelve and even fifteen times as 
good as by specification ; in others, the tests did 
not come up to a millionth part of the specified 
value. How could such cables be accepted! Their 
insulation may, of course, have decreased ; but a 
good deal was due to the fact that we have no 
reliable simple instrument which can be applied on 
the spot ; that is what we want. 

The discussion was opened by Mr. Sidney Ever- 
shed, whose experiments on suitable materials go 
back to the year 1886. At that time Professor 
Ferraris was supposed to possess an iron oxide of 
very low coercive force. Mr. Evershed found it not 
a bit better than his ferrotype. Since those days 
very great progress has been made; the iron for 
transformers has an average coercive force of 1.5 only 
—i.e., 1.5 c.g.s. units would suffice to overcome the 
last traces of magnetism. As tothe glass hard piano- 
forte wire tested by Ewing, mentioned in Professor 
Ayrton’s table, Mr. Evershed reminded the section, 
thatthis specimenreceived special notice only because 
it could be obtained in wire. The first alloy with a 
small temperature coefficient, manganin, had proved 
a failure ; but excellent alloys had since been pre- 
pared, all coming from Germany, as if we could not 
do anything in this field. He questioned whether 
quartz fibre was better fitted for suspension than 
phosphor-bronze ; the spring material need not be 
a conductor. There was no difficulty in obtaining 
high cohesion of 60 for permanent magnets. In 
moving coil instruments, improvement might be 
achieved in polishing the pan of the steel cone. 
As to shunted instruments, thermo-currents be- 
come a source of error, because the two joints on 
the bus bar are not always equally perfect. The 
shielding of direct-current instruments he regarded 
as a delicate matter. He did not wish to question 
the great merits of electrostatic voltmeters, but 
they were subject to defects which limited their use 
in station work. Their turning moments are too 
small ; the centimetregramme moment whic we 
ought to have as a rule does not come in before a 
tension of 1000 volts is reached. Further, a slight 
displacement produces a gravity moment far larger 
than the pressure moment. Yet for alternate- 
current work, electrostatic transformers, with step- 
up transformers and a large allowance for disrup- 
ture discharge, cannot be surpassed. 

Mr. Crompton thought that moving coil galvano- 
meters were already applied for delicate measure- 
ments in laboratories where stray influences cannot 
altogether be warded off ; Professor Ayrton had 
looked forward to their use. Mr. Crompton also 
referred to cable insulation ; the trouble was that 
defects did not show till later ; specifications often 
required impossibilities. Major Cardew alluded to 
our not having any means of testing the per- 
manency of magnetisation of our permanent 
magnets, and, further, to the absolute necessity 
of having perfect connections in electrostatic volt- 
meters. Mr. Hammond thought that we should 
analyse our iron better ; but chemical analysis, we 
believe, is not so instructive as an exact knowledge 
of the mechanical history of the iron. 

Professor Kennedy wished to reply in a few 
words to Sir W. H. Preece. Things had been 
done by cable manufacturers, no doubt, with the 
lawful intention of strengthening the rubber, which 
had caused very severe trouble. 

Professor Ayrton reminded the speakers, in re- 
plying to his critics, that the Institution of Elec- 
trical Engineers had drawn up rules for testing the 
insulation, and had paid due regard to what might 
and should be required after certain periods ; these 
standards were not often attained, however. The 
electrostatic voltmeter could certainly not be 
equalled in one respect; it did indicate currents 
which other instruments failed to detect. With 
regard to suitable materials for suspension springs, 








he knew nothing better than phosphor-bronze ; 
iridio-platinum certainly was unreliable, as Major 
Cardew had observed. 

At this point the proceedings were adjourned 
until the next day, Thursday, the 8th inst., when 
the Electrical Section met in the meeting room of 
the Institution of Mechanical Engineers, and Mr, 
Granville C. Cuningham read his paper on 


MecuanicaL TRactION BY ELEctRICcITYy, 


which our readers will find on page 796 of this 
issue. The discussion was opened by Mr. Clire. 
hugh, who, like several other speakers after him, 
was struck by Mr. Cuningham’s strong recommen. 
dation of slow-speed condensing engines at 70 re. 
volutions. We have, he remarked, perfected our 
high-speed engines and found them suitable for 
lighting stations; why would they not answer in 
traction power-houses? Mr. Henry A, Mavor raised 
the same point, and regretted also that the two large 
electric plants of a town like Glasgow should be 
separated. It seemed to him a very unfortunate 
thing. In any case, the design and supervision 
might have been combined. He further referred 
to the permanency of overhead systems. The 
trolley seemed to be securely established every. 
where, but we could hardly allow it to be regarded 
as a permanent institution. It was now, in his 
opinion, the time to face this problem. There 
wou'd be no difficulty, for instance, in running a 
tunnel under the busiest thoroughfare of Glasgow, 
large enough to take all kinds of conductors. 

Mr. R. Hammond declared that he would have 
preferred to let Dr. E. Hopkinson have the first 
word, since the paper was of great interest to all 
concerned in the Leeds electric tramways. As, 
however, Dr. Hopkinson had not been connected 
with the earlier stages of this work, he would make 
his remarks now. The last reports from Leeds, 
referring to the year ending March, 1899, confirmed 
entirely Mr. Cuningham’s prophecy that the elec- 
tric tramways would prove a financial success. 
Leeds was in many ways a good field for a compara- 
tive study of the problems. They had horse trams, 
steam, and electric propulsion, and the haulage 
cost per car-mile worked out, according to last 
year’s reports, to 10.17d. on horse lines, 10.33d. on 
steam tramways, and 4.83d. on electric lines. These 
figures included several items which Mr. Cuning- 
ham had disregarded as being common to both 
horse and electric traction. The generation cost at 
Leeds is 0.6d. per B.T. unit ; this figure was cer- 
tainly high when compared with Mr. Cuning- 
ham’s 0.25d., but he confessed he had never heard 
of so low a figure, and he would like to learn how 
this farthing was to be subdivided as to items for 
coal, oil, waste, repairs, rent, wages, &c. Manage- 
ment, he surmised, was not included. He himself 
did not include salaries and management in what 
he had just stated. The electricity works at Leeds, 
which had almost exactly the same output as the 
traction works, 833,000 against 800,000 units in 
the latter instance, generated the unit at 0.78d. 
Perhaps the traction power item ought to be lower 
than the-0.6d. mentioned, considering the longer 
hours. As to slowand high-speed engines, he thought 
that low speed ought to pay ; but there were other 
considerations, space, in the first instance. Brad 
ford and Leeds might offer a case for comparison ; 
they both drew their coal from the same field, and 
used high and low-speed engines respectively, not 
in all parts though. Pressed by the chairman, 
Professor Kennedy, for particulars, Mr. Hammond 
said that, so far as he could remember, Bradford 
spent 0.51d. and Leeds 0.25d. per unit in coal ; but 
he added that they burned the “veriest rubbish 
at Leeds. ; 

Mr. R. E. Crompton characterised Mr. Cuning- 
ham’s paper as a model communication which 
enabled the section to come to the chief points at 
once. Montreal certainly generated power at & 
very low expenditure ; but he was quite ready to 
accept the figures, and, further, that 0.17d. of the 
0.25d. went for coal, as he had been informed, 
and that 0.08d. covered all the other expenses, 
repairs, oil, &e. We had to consider that the out- 
put was very large. As to slow and high-speed 
engines, he had tested both side by side in his 
works, and had found slow speed a little more 
economical in coal, and the Willans engines chesper 
in oil; he preferred high-speed engines further 
because they did not require skilful attendants 
In chemical works, with engines running — 
interruption, the 0.25d. had almost been touched ; 
he knew of a case of 0.27d. 
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Dr. E. Hopkinson drew attention to the fact 
that at Montreal the low cost of power generation 
did not well agree with the 0.5d. per car-mile ; the 
cars evicently took more than 2 units per car- 
mile. Had they tried accumulators to take off the 
peaks of the load curve? Mr. Tremlett Carter 
having inquired about the style of cars, Mr. 
Cuningham at once replied to these inquiries. The 
Montreal tramway cars accommodate 21 + 26 pas- 
sengers ; they do take 2 units per car-mile, but 
Montreal is very hilly ; the speed was limited to 
8 or 12 miles, within or without the town proper. 
It was afterwards elicited that the cars stop only at 
special points. The current distribution was not 
perfect at Montreal, as the Board of Trade regula- 
tions were not strictly observed. This remark 
brought Major Cardew up, who became involved in 
a little controversy with Mr. Cuningham as to the 
question, whether high speed was a matter of energy 
or of power, and whether a uniform pressure regula- 
tion in the return circuit could effect much saving. 

Mr. Monkhouse referred to leakage in return 
circuits. In the United States he found a third 
rail of a line, 21 miles long, placed on paraffined 
blocks of wood ; the leakage was only 14 amperes in 
dry weather, and not much more in rainy weather ; 
in New York he observed two insulated conductors 
in conduits, with a leakage of 0.5 ampere for a mile 
of double track. He would further emphasise that 
too little regard was paid to the maintenance of 
electric equipment. It was acknowledged that vast 
sums were wasted in this way, and some companies 
had introduced a system of sharp inspection with 
excellent results. Mr. E. C. Grimshaw inquired 
about the surprising reduction in cost which Mr. 
Cuningham had obtained by introducing econo- 
misers, 37 per cent. ; would Mr. Cuningham state 
the temperature of the feed water? Mr. W. H. 
Patchell had noted the low temperature at which 
the gases were leaving the boiler in a paper on the 
same subject which Mr. Cuningham had commu- 
nicated to the Institution of Civil Engineers in 1896, 
and Mr. Patchell had been looking for further in- 
formation on these points in this subsequent com- 
munication. 

Professor Kennedy pleased the section by giving 
definite figures as to some of the points raised. 
From many statistics on tramway practice, he 
had arrived at the following cost items: 42 per 
cent. must be reckoned for drivers, conductors, 
and inspectors; 18 per cent. for the power ; 
12 per cent. each for maintenance of line and 
equipment; 16 per cent. would thus be left for 
general charges. He believed that the 18 per 
cent. for power generation had, in some instances, 
been reduced to 10 per cent. He could only 
agree with Mr. Monkhouse that too little care had 
been bestowed on keeping the expenditure for 
maintenance down; he acknowledged, however, that 
Mr. Cuningham had not dealt with this part at all. 
As to low and high-speed engines, he could only 
say that the most careful tests and the best ordi- 
nary working had alike convinced him that there 
was no difference in the economy of coal consump- 
tion. But coal does not decide the question. If 
he was not mistaken, Leeds paid less for coal than 
Bradford. Congratulating Mr. Cuningham on his 


_paper, he added that he knew of similarly remark- 


able figures under favourable conditions of fairly 
continuous load. 

In his reply, Mr. Cuningham returned to the 
low and high-speed engines question. Although 
it was more a matter for a mechanical engineer, he 
could not help thinking that slow speed was more 
economical, They had started with engines at 
250 revolutions at Toronto, and those engines 
were now idle. Slow-speed engines used less 
fuel, and with them the condensation of steam was 
more perfect. High insulation could certainly be 
obtained for the two conductors of a conduit. The 
average number of kilowatt-hours per car - mile 
was at Toronto 1.5, at Brooklyn 0.8, at Dublin 
09; much depended on the configuration of 
the place. Leeds ought to be able to produce its 
power at a cheaper rate, he thought. His own 
figure, 0.25d., was the average of months of 
ordinary working. He could not give a subdivi- 
Sion, nor could he remember the temperature of 
the feed water asked for by Mr. Grimshaw ; but in 
& similar plant at Birmingham it was 270 deg., 
leaving the economisers. 


Economica, TRANSMISSION AND DISTRIBUTION OF 
ELECTRICITY FROM A DISTANCE. 


Like Mr. Swinburne the day previous, Mr. H. F. 


Parshall was unfortunately absent during the dis- 
cussion of his paper, so that this discussion was 
rather one-sided. Regretting this second case of 
absence, Professor Kennedy remarked that this 
paper—which we print on page 796, was quite 
clear in its statements. Mr. T. Parker, who 
opened the discussion, at once rejoined that the 
paper might be clear, but it offered little that was 
definite—no quantities. He regretted this very 
much, for he had been anxious to hear the poly- 
hase case properly argued by its advocates. 

e had built continuous-current dynamos for 
tensions of 2400 volts, and he had no objection 
to going up to 5000 volts. But he had an aver- 
sion to putting down synchronous plant. He 
knew that phase currents had successfully been 
applied on the Continent and in the United States, 
but he did not feel at ease about introducing the 
two-phase system into the large Midland areas 
which contemplated its adoption. It was a pity 
the other side would not make any definite pro- 
posals ; as it was, he did not see much reason to 
abandon the idea of continuous currents at 5000 
volts. 

Major Cardew agreed with Mr. Parshall as to 
the general conclusions, and with Mr. Parker as 
to the deficiency of definite figures. The diffi- 
culties of synchronism were real. They might be 
overcome, however, by treating the rotary con- 
verter as a portion of the feeders, both at the 
generator and supply ends. Supplementing his 
remarks of the previous day on two or three-phase 
working, he said that the two-phase system gene- 
rally was a four-conductor system, because. with 
two concentric mains we avoid all outside induc- 
tion effects. He would not like to combine two 
and three-phase working; it would create confu- 
sion, and it would be best to run light machines 
and motors from the three phases, and not from 
any one particular pair of wires. With regard to 
the fall of potential in the return conductors, he 
had himself suggested boosters; but they meant 
no saving in efficiency. 

Mr. Crompton delivered an impressive speech, 
distinguished by breadth of views. The subject 
of the great electric railways of the future was 
most fascinating, but it did not appear to excite 
much interest. With Mr. Parker and Mr. A. 
Siemens—who was not present—he concurred in 
advocating continuous currents, but he also saw the 
limitations of continuous currents. We have to 
consider large schemes and electrolytical disturb- 
ances, and we are aware that the polyphase system 
has done wonders. His latemanager, Mr. Howard, 
was connected with the design of some of the 
largest electric plants of the United States; Mr. 
Crompton was glad to say that he had constantly 
communicated with him. Experimentally elec- 
tricians had gone up to 40,000 volts at Telluride ; 
22,000 and even 25,000 volts were commercial 
features, and in these cases we have direct gene- 
rators without step-up transformers, We could 
wind 500-kilowatt generators for maximum pres- 
sures of 10,000 volts; the 700-kilowatt size 
could be wound for 20,000 volts. The per- 
centage of failures in such generators was un- 
usually low, smaller even than the average in 
continuous-current dynamos of low potential, As 
regards distribution, the majority of expe- 
rienced electricians like Mr. C. E. L. Brown, 
favoured three phases right into the motors, for 
which purposes all the three wires could be in- 
sulated, or there could be two trolleys and one 
return rail. No trouble would arise from electro- 
lysis, nor would there be any interference with 
telegraph working. Referring finally to sub- 
stations, Mr. Crompton stated that it would matter 
little, whether the substations were half a mile 
or three-quarters of a mile apart. He had even 
found by calculation that the copper cost would 
not much vary for stations 4 or 7 miles apart, He 
would only express the hope that English engi- 
neers would soon be able to speak on these matters 
from their own experience, 

Professor R. Bouverie Owen, of McGill Uni- 
versity, supplied some interesting information as 
to what has been done in the United States. Un- 
fortunately he was not well understood. Nobody 
felt much uneasiness about constructing 10,000- 
volt dynamos for underground cable distribution 
and static and rotary transformers. The Fifth 
Avenue line in New York, he mentioned, is now 
putting down the largest steam plant ever attempted. 
The general tendency was for high pressures and 





low frequency. The insulation tests in Colorado had 





established the fact that the line losses from static 
discharges did not become serious until the pressure 
was raised to 60,000 volts. At Hamilton the rail- 
way worked with 22,400 volts in snow and sleet. 
He would recommend for mixed systems, light and 
power supply, transmission by three-phase currents 
and distributions by a four-wire two-phase plant. 
Some electricians had increased the inductance of 
alternators in such a degree that a short circuit 
could no longer harm them; then all safety appli- 
ances could be dispensed with. The idea seemed to 
recommend itself to the section, and Professor 
Kennedy remarked afterwards that some safety 
devices tended more to producing fireworks than 
safety. 

Mr. Wilson and Mr. H. Mavor spoke on the 
difficulties of maintaining synchronism and uni- 
formity of torque at full or partial load with 
multiple-expansion engines. Mr. Mavor thought 
that anally we might be obliged to return to 
varying the engine speed. Mr. Hammond com- 
mented on the absence of the author of the paper. 
Whatever might have been thought years ago, it 
was now manifest that electric lighting is not the 
essence of the electricity problem. But lighting 
would have to be carried on together with working 
electric railways, 200 miles in length, and the ques- 
tion of substations came in strongly. Mr. Parshall 
did not see any objection to many substations ; he 
certainly objected to introducing complication be- 
tween generators and consumers. He, Mr. Ham- 
mond, would require 17 feeder points at Hackney, 
but he would not consent to 17 substations with 
moving convertors. Mr. Hammond further referred 
to regulation and parallel working, reminding the 
section in his humourous way of an inquiry held 
before Major Marindin, when one expert after 
another spoke against parallel working, until one 
offered to show that it was quite feasible. The 
show ended in a grand display of fireworks, he con- 
cluded, 

Mr. Itcham—we hope we do not misspell his 
name—thought that too much had been made 
of the difficulties" of running lights on three- 
phase circuits. He had seen the lamps _burn- 
ing steadily at the Dresden Railway Station, where 
the lifts and other motors made most irregular 
claims on the generators. The device here adopted 
—by Mr. Ulbricht, on behalf of Messrs. Siemens 
and Halske, we may mention—was to leave one 
phase open for the lamps. 

In winding up the discussion, Professor Kennedy 
first drew attention to a curve which Mr. B. H 
Thwaite exhibited to show the variations in the 
price of copper. Mr. Thwaite did not explain the 
connection with the subject under discussion. Pro- 
fessor Kennedy was ready to stand up for distribu- 
tion by means of continuous currents, and to raise 
the pressure beyond 2500 volts, if that potential 
should be found insufficient. On the other hand, 
we had to study supply from the outside; for that 
case he considered monophase transmission by 
concentric mains advantageous. The absence of 
Mr. Parshall was all the more to be regretted, as 
he was himself responsible for almost all the three- 
phase installations in the United Kingdom. The 
section had had a very able paper, however, and an 
interesting discussion. : 

This brought the proceedings of the Electrica 
Section to an end. 

(To be continued.) 





THE ATBARA RIVER BRIDGE, 
(Continued from page 731.) 

TuHrRovuGH the kindness of Mr. Percival Roberts, 
President of the Pencoyd Iron Works, and of 
Colonel J. H. Western, R.E., London agent for 
the Egyptian War Office, we are enabled to publish 
the drawings of the Atbara Bridge, the details of 
one span of which apply to all seven. We shall 
also publish the drawings of the erection plant, 
which are of considerable interest. 

Each of the seven spans is 147 ft. long from 
centre to centre of end pins of trusses ; the trusses 
take their bearings on cylinders 8 ft. 6 in. external 
diameter, and built up of half-inch plates, finished 
at the top with cast-iron caps. The supply and 
sinking of these cylinders formed the subject of 
an independent contract. 

Figs. 1 to 4 are diagrams of the truss, and 
transverse sections. From these it will be seen 
that the bridge consists of two trusses, placed 
16 ft. 2 in. apart from centre to centre, connected 





at the top by a system of hor’zontal bracing, and 
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i at the bottom by bracing and floor beams to carry | 4 in. by 1 in. (Fig. 15) and one bar 1 in. in diameter. | Those strains lettered e refer to the temporary 
i the railway track. The trusses are parallel, divided The strains for the former are 22,000 lb. dead and | strains to which the structure was exposed during 
into five complete braced panels and two end 73,000 lb. live load, together 95,000 lb. On the! erection ; those marked w refer to wind stress. 
struts. The length of each of the five panels and latter there is a compression strain of 22,000 lb.| The floor framing consists of a deep transverse 
the two end bays is 21 ft. The dimensions of the dead, and a tensile strain of 20,000 lb. live, load ; | girder occurring at the post of each panel (Figs. 3, 
various parts composing the bridge, as well as the leaving a difference of 2000 Ib. in compression. 4, 8, and 12); of two longitudinal stringers (Figs, 
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calculated strains, are all marked on the diagrams. 
The following are some detailed particulars of the * 
bridge, which it will be seen is of a very ordinary 
American type. ; 

The mode of construction is clearly shown in we. Fig. 21. | 
the various figures, which are details of the points ae , 
of interest, lettered in Fig. 1. The top chord A is ee. Plan of End Panel of Floor. 
built up as shown in Fig. 15, page 771, and consists 4 | 
of two channel irons, 15 in. deep, weighing 43.5 lb. 
per foot; the top flanges are 2} in. deep, and the 
section 25.659 square inch. These channel irons 
are placed 14.5 in. apart, and at the top are con- 
nected by lattice bars 2} in. by j in. (see Fig. 19). 
Over each assemblage of truss bars the channel 
irons are connected by a cover plate, 4 ft. long 
by # in. The strains to which this chord is ex- 
posed are marked on the diagram, Fig. 1. 

The bottom chord is composed, so far as the two 
end panels are concerned, of two channel irons, 
15 in. deep and of 17 square inches net section ; 
these channels are connected by double lattice bars, 
2} in. by # in. The same chord for the three 1 
central panels, is quite similar but of heavier tad 
section, equal to 21.3 square inches net (see Figs. 

6, 9, 10, 16, and 17). 

The raking struts at the end of each truss, forming 
the half panels, and the vertical posts, are similar tae: 
in construction, and are illustrated by Figs. 6, 9, 13, +.. 
14, 15, and 16. The raking struts are built up of two 
channel irons 15in. deep, and having a total cross- 
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section of 21.6 square inches. These channels are ¥Piteh ree Shea ‘ 
connected at the top and bottom by lattice bars} aseor Rad a a GAA ¥ Liss 

2} in. by gin. The vertical posts are all of the| 33; | “ See e ete eet TUTTT ST TT OO iecieeascetasccessenenneaneeen Gane 
same cross-section and are built up of two channel & 4% by a" 0-115" — EL 

irons 10 in. deep and of 10.4 square inches gross,and| §°! End Web Plate 88°75 + 20'1% 96 Rivets SO cl 
8.5 square inches net, section. The channel irons 3 ee) ak bs ied 
are connected by a single lattice of 2} in. by 55 in. TEREEECCCCOCCT Cr oe ee ee oe 
bars. The strains on these posts are marked in Fig. 1. 962.0) ike 





The bracing in the panels consists of flat eye- 
bars. In the first panel there are two bars 6in. by 
14 in., equal to 13.5 square inches of cross-section, |The main diagonal rods in the centre panel are 21.and 22), placed between the transverse girders, 
and one rod of 1} in. diameter. The tension stresses | two of 4 in. by ?in., and have to resist a tensile and 5 ft. 6 in. a from centre to centre ; of the 
are, for the former, 44,000 lb. dead load and 109,000 | strain of 42,500 lb. due to live load. main diagonal bracing already described, and of 
live load, together 153,000 Ib. The 1j-in. rod is} Fig. 2 is a plan showing a half width of the diagonal angle-iron ties (34 in. by ,°; in.) intro- 
strained during erection to 28,000 lb. bottom bracing given to a larger scale in Fig. 21; duced between the stringers (Fig. 21). The as- 
In the second panel the links consist of two bars | the calculated strains are marked on the diagram. sumed dead load of the structure is as follows: 
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Track = Ib. per foot... 3700 lb. per panel and per truss 


a ” ” ” 


Total 1475 va 59 ~ SERIOD gs 
Wind 150 Ib. per foot top 
bot 


” ” 


laterals, permanent structure. 
tom ” ” ” 
top and bottom during erection. 


The live load calculated for is shown in the dia- 
gram, Fig. 5. A limiting streas of 9 tons per square 
inch is allowed for the steel employed. It will 
be seen from detail (Figs. 9 and 10) that one end of 
trusses rest on bearer plates, and the other end 
(Figs, 6 and 8) on nests of rollers for expansion and 


” ’ 


plates are marked on the drawings. We have 
entered into ‘considerable detail in describing this 
bridge, not because it possesses any remarkable fea- 
ture—on the contrary, it is only an ordinary 
standard type of American commercial bridge—but 
because of the special interest that is attached to 
this particular work. As regards the nature of ma- 
terial and the character of the work, we cannot do 
better than quote some extracts from the final offi- 
cial report of inspection, and the tests that were 
carried out on the material employed. 

Orders for the material for this structure were 
placed with the mills immediately after gas of 
the contract. which was early in February. They 





contraction, The height of the truss from centre to! 


were distributed as follow : 


Fina Reports or TESTS OF MATERIAL EMPLOYED IN THE ATBARA BRIDGE. 
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The last four tests refer 


centre of top and bottom chord is 21 ft. 6 in.; the 
clear width between trusses is 14 ft., the railway 
being only a single track. Besides the top lateral 
bracing of angle-irons (Fig. 19), a deep lattice-girder 
bracing (Fig. 3) is introduced between the trusses 
at the top of each end post, and lighter lattice beanis 
at the top of the other posts (Figs. 3 and 18). The 
diameter of the steel p‘ns at the ends of trusses, and 
those connecting the first verticals and diagonals is 
6} in.; the diameter of the other pins is 4} in. 
throughout. The manner in which the posts and 
diagonals are pinned to the top and bottom chords 
is clearly shown in the details, Figs. 11, 12, 14, 15, 
16, 17, and 18. It will be noticed from detail, 
Fig. 14, that the reinforcing plates, riveted to 
the inside of the channel bars at the ends of 
the top chord, are extended so that the end of 
the corresponding post may be riveted to it, in- 
stead of being attached tothe pin. In all other 
cases the reinforcing plates are 12 in. deep, 2 ft. 3in. 
long, and # in. thick. The dimens‘on3 of cover 





to rivet and bolt stock. 


For plates at Central 
Harrisburg, Pa. 
For shapes at Pencoyd Iron Works, Pencoyd, Pa. 
Tron squares, Columbia Iron Works, Columbia, Pa. 
Basic open-hearth steel was used by Pencoyd in 
filling the orders for shapes and flats; basic and 
acid open-hearth steel was used by the Central Iron 
and Steel Company in filling the orders for plates. 
Work in the shop actually commenced Feb- 
ruary 8, but little progress could be made on 
account of difficulty in procuring material, especi- 
ally the plates, in sufficient quantity to allow the 
shop to make a fair start on the work. It was 
further delayed by the great snowstorm of Feb- 
ruary 13 until the 19th, when the work fairly started. 
The first shipment was made February 25, 1899 ; 
the second shipment was made March 15, 1899. 
The character of the workmanship was very good, 
and was in accordance with American practice. All 
chord sections, top and bottom, were milled accu- 
rately to lengths called for, within 4 in. allowed 


Iron and Steel Company, 


variation. All pin distances were bored accu- 
rately to lengths called for from centre to centre, 
within A; in. ; pins were turned exactly to diameter 
called for, and pin holes to pin diameters plus ;}, in, 

Shoe-plates were placed for bearings on bed. 
plates and planed, also for clearance at the mitre 
joints with end posts. All bottom chord splice 
plates were milled. All floor beam and stringer 
webs were milled to remove sheared edges and 
flange angles of floor beams, and stringers were 
milled to lengths called for. All rivet holes for 
top and bottom chord cover plates, were reamed to 
cast-iron templets, and chords bearing the same 
marks are interchangeable, so that it is not im- 
portant that any particular piece should go in any 
particular span. ll holes for rivets carrying floor 
beams and stringers are reamed to cast-iron tem- 
plets. Eye-bars are solid forgings accurately bored 
to lengths within }, in, At other points where 
finish was not required, the material was sheared 
to clean edges, or chipped to a smooth surface with 
pneumatic chipping tools, Where finish is re. 
quired for the transmission of stress, or for the 
strength of the pieces, it was done ; where it would 
serve no good purpose it was not done, which is 
in accordance with American practice in all classes of 
structural and constructional work. The character 
of the work was very satisfactory. 

Description ... ... Seven span, single track 
through bridge, 147 ft, 
centre to centre of pins 
in end posts. Piers 
square throughout the 
length of bridge. 


147 ft. 
16 ” 
21 ft. 6 in. 


16 ft. 
ee 


Length of each span, twenty- 
one panels of 21 ft. - 
Width, centre to centre of 
trus3es as es as 
Height, centre to centre, 
top and bottom chords ... 
Height clear of portals 
Width clear of knee braces 
Top and bottom chords built- 


up members . . 
Height of floor beams ... 3 ft. Zin. —} in. bend 
to bend of angles 


... 2 ft. 9 in. — 3 in. bend 


to bend of angles 
Width, centre to centre : 
stringers 5 ft. 6 in. 


Expansion is provided for by roller nests at one 
end of each span. Loop rods used were made from 
double-refined iron. Erection material consisted 
of booms, chords, posts, struts, shoes, ties, links, 
beams, and traveller, and hoisting crab. 

Weight of seven spans minus cap- 
plates hi see a as 
Weight of seven spans minus cap-" 
lates,.per lineal foot... is 
Weight of seven spans minus cap- 
plates, per square foot ... 
Weight of floor system only 
Weight of floor system only per 
lineal foot ... See a Res 
Weight of floor system only per 
square foot... —... os. | luiets 
Weight of cast-iron cap-plates with 
ee eR See ree 
Weight of seven spans, including 
cast-iron cap-plates ie a 
Weight of erection material 115,945 ,, 
Total weight of contract ... 1,507,844 ,, 

We give in the annexed Table the detailed 
analyses of the steel employed, the tests having 
been made from each melt of every furnace. __ 

In a concluding article we shall publish a descrip- 
tion of the erection plant, and the specification to 
which the bridge was constructed. 


(To be continued.) 
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1,258,909 1b. 
1,199 ,, 


74, 
359,620 ,, 
342 ,, 
21, 
132,990 ,, 
1,391,899 ,, 





EXPRESS PASSENGER LOCOMOTIVE FOR 
THE LONDON AND SOUTH-WESTERN 
RAILWAY. 

WE publish this week on our two-page plate further 

illustrations of the new type of express passenger 

engines which Mr. Drummond has recently set to 
work on the London and South-Western line and of 
which we also published a two-page engraving last 
week, With the weight of express trains constantly in- 
creasing, the locomotive superintendents of our prin- 
cipal railways are finding some difficulty in accom- 
plishing the work needed without recourse to the un- 
economical practice of using ‘‘double headers.” Some 
lines would almost seem to have abandoned the at- 
tempt, as the use of two engines on the heavy trains 
during the summer season is a daily occurrence. 1ne 
difficulties are, indeed, considerable, since the loading 
gauge restricts designers to dimensions both in height 
and width, much smaller than are permissible in the 
States. The difficulty lies mainly in obtaining sufficient 





steam, and the result of Mr. Drummond’s experiment to 
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do this by introducing water tubes into the firebox will 
be awaited with interest. Of course this expedient 
has been tried before, but the particular arrange- 
ment shown in our engravings is, we believe, novel, 
ard is one admitting of easy access to the tubes. In 
general —— (see Big. 3) these engines are not 
markedly different from other four-coupled passenger 
bogie engines, and, indeed, Mr. Drummond is, we learn, 
building others to the same general design, but with 
boilers of the ordinary pattern, and will thus be ina 
position to make a very fair comparison between the 
two. So far the new engines have worked excellently, 
and we recently had arun on the footplate of one as far 
as Salisbury. The train was the 11 a.m. from Waterloo, 
and consisted of one six-wheeled coach and nine double- 
bogie coaches weighing in the aggregate about 230 
tons, exclusive of passengers and luggage. No diffi- 
culty was experienced in making the booked time of 
117 minutes for the 83 miles, this time including three 
stops of three minutes each at Surbiton, Basingstoke, 
and Andover. Steam was maintained easily, the safety 
valves blowing off gently the whole way down. 

In the engine illustrated the steam-reversing valve 
ear is fixed on the left instead of the right of the 
ootplate, as is usual, thus reversing the usual posi- 
tions of the engine-drivec and stoker. This arrange- 
ment should give the driver a clearer view of his plat- 
form signals, but many would consider it awkward 
for the stoker, but the latter seemed to find no diffi- 
culty in firing during our trip. 

As shown in Fig. 1 of our two-page plate last week, 
the boiler shell is 4 ft. 4 in. in diameter inside and 
10 ft. 6 in. long over tubeplates. The shell plating is 
;’s in. thick, the working pressure being 175 lb. per 
square inch. The tubes are 14in. in diameter, and 
number 280, thus giving a tube surface of 1187 square 
feet. The firebox is, of course, the most novel fea- 
ture of the engine. The inner box is of — 
6 ft. 58 in. long by 3 ft. 6 in. wide. The water tubes 
which are inclined as shown in Figs. 8 and 9 on the 
two-page plate published with the present issue, 
extend across tke inner box, being expanded and 
beaded over the side plates. As will be seen, they 
are arranged in two nests, access to them being 
gained by the inspection doors, most clearly shown 
in Fig. 5. The sides of the outer firebox are sup- 
ported, it will be observed, by long stays running 
right through these tubes, and secured to the in- 
spection doors by screwed thimbles. As shown in 
Figs. 6 and 7, the nest nearest the smokebox contains 
36, and the other 25 tubes. These tubes are 2 in. in 
diameter and 3 in. thick, and have a total heating sur- 
face of 165 square feet. The sides and crown of the fire- 
box present a heating surface of 148 square feet, so that 
the addition of the water tubes has more than doubled 
the heating surface provided in the firebox. The 
crown of the firebox, as shown in Figs. 2 and 4, is sup- 
ported by cast-steel girder stays. The firebrick arch 
is of a somewhat unusual section. 

The engine has cylinders 18} in. in diameter by 26 in. 
stroke, and, as shown in Fig. 2, the pistons are of the 
light conical pattern now so highly in favour. 

The tender has a water capacity of 3500 gallons and 
can carry 4 tons of coal. The total length of engine 
and tenders over buffers is 55 ft. 11 in., and the weight 
of the two in working order is 91 tons2cwt. The 
distribution of the weights over the different axles is 
shown by Fig. 10. 

In conclusion, we tabulate below, for convenience of 
reference, a number of the principal particulars and 
dimensions of these engines : 


Cylinders : 
Diameter ... a o. = ae 184 in. 
Stroke of pistons ... wis ne = 26 ,, 

Wheels; 
Diameter of driving 6 ft, 7 in. 

ee gie eee eee as Saas 7 ” 

Rigid wheelbase ... ie ee oe: Eeegh as 

Boiler : 
Diameter of shell, inside ss «. 444 im 
Length between tubeplates ... was BO SB 5, 
Height of centre above rail... reel Oey ea 

ee top of chimney above rail... 13 ,, 28 ,, 

Number of fire tubes... ae oe 280 
Diameter z i y ~ 14 in. 
Length x = =e .. 10ft. 6 in. 
Heating surface of fire-tubes ... ... 1187 sq. ft, 
Number of water-tubes... ...—... 61 
Diameter of a bre hy ete 2 in. 
Heating surface of water-tubes .. 165 sq. ft. 
Total tube surface oes is ae > ae 
Heating surface of firebox ee vies Ne 
Total heating surface... ~ aos; gg 
Grate area ... “e = es 


Working pressure — 


Weights in Working Order : 





On drivers .. be ee te Fy, SR Row 
» bogie ... a ne so 1:88 2 aeas 
Sete se . ... 50 tons 8 ewt. 
Tank capacity... ... 3500 gall 
Coal carried y bs me — 


Weight... lao tons 14 owt. 





TRANSIT SHEDS AT THE MANCHESTER 
SHIP CANAL. 

In our last issue, on page 754, we reproduced a 

per, read by Mr. William Henry Hunter, before the 

pgineering Conference of the Institution of Civil 
Engineers, entitled ‘‘ The Discharging and Reloading 
of Large Steamers.” In our report of the discussion 
on this paper (see page 736) we referred to some tran- 
sit sheds lately built in Manchester Docks. These 
sheds we illustrate this week on page 767. It will be 
seen that the line of sheds is placed within 9 ft. of 
the face of the quay, and the cranes are mounted on 
the fourth storey. The goods from the steamer can 
be discharged into the various floors of the sheds on 
the one side, and delivered into trucks on the other 
side. From 8000 to 9000 tons of goods can be turned 
out of such a shed in three days. The object of the 
design is to obtain as much floor space as sible 
within a reasonable distance of the hull of the ship 
which is being unloaded, so that cargo can be swung 
on to adequate floor area at one movement. 








ELECTRO-PNEUMATIC SIGNALLING 
PLANT. 

WE illustrate this week on pages 774, 775, 778, 
and 787, a very interesting signalling plant recently 
carried out for the Great Eastern Railway Company 
by Messrs. McKenzie and Holland, of London and 
Worcester, and by the Westinghouse Brake Com- 
pany, of King’s Cross. The junction at Bethnal 
Green leading to the adjacent goods station is an ex- 
tremely busy one, the traffic being incessant night 
and day baci. pte the week, Sundays included. The 
arrangement of the tracks is as shown in Fig. 1, page 
774, and till the new plant which we are about to descri 


, | was finished, the movements of the trains were con- 


trolled by two distinct boxes, about a quarter of a mile 
apart, which are represented in the diagram by dotted 
lines. Now, owing to the introduction of the electro- 
pneumatic system, it has been found possible to 
concentrate all the signal and point levers into a 
single frame of 38 working levers, which constitute 
the controlling plant. These 38 levers, with an addi- 
tional nine — spaces provided for future exten- 
sions, are all fixed in a frame 10 ft. 8 in. long. Of 
these levers 12 work 25 semaphore signals and 
ground discs, and 26 work 43 points, one facing 
point lock and bar, and two lock-bars. With the 
usual mechanical system 53 levers would be re- 
quired for this work, since it is then impossible 
to carry out the “selector” and interlocking systems 
as easily and completely as when the sole duty 
of the lever frame is to transmit a current in 
a particular direction, and not to transmit a mecha- 
nical thrust or pull. The actual work of pull- 
ing off the signals and throwing over the switches 
is with the electro-pneumatic system done by a small 
air motor fixed close by the signal or switch operated, 
whilst the valves controlling the supply of air to these 
motors are opened by an electromagnet.’ Hence the 
levers in the cabin are in fact merely electric switches 
or commutators, and thus involve no heavy labour on 
the tag of the signalman. At the same time, the 
problem of ‘‘selection” is much simplified, since it is 
easy to arrange the signal circuits in such a way that 
if a particular point lever is moved the current, on 
throwing over the signal lever, takes one path, and so 
causes one set of signals to be pulled off; whilst if 
another point lever were moved the path provided 
for the current would be different, and another set of 
signals would in consequence be operated. The inter- 
locking provided in the lever frame is of two kinds, viz., 
mechanical and electrical. The complete frame, with 
the cover removed, is shown in Fig. 2, page 775 ; but 
as the mere repetition of parts is confusing in itself, 
we have prepared a woodcut, Fig. 3, showing a frame 
with two levers only, which the Westinghouse Brake 
Company have fitted up at their King’s Cross Works 
for purposes of demonstration. In this case the lever 
to the left is a point lever, and that to the right is a 
signal lever. With the points in one position, one set 
of signals is moved, whilst if the points are in the 
other a second set are operated; whilst, thirdly, a 
movement of the signal lever in the same direction, as 
a train moving on the line in a ‘‘ down” direction, 
operates corresponding signals ; whilst if the’ train is 
moving ‘‘up” on the same line as in shunting and 
the like, a movement of the signal lever in the corre- 
HS direction throws off the‘‘up” signals. Fur- 
ther, if the points are in a position so that a train can 
move in one direction only, the mechanical inter- 
locking between the two levers is such that the 
signal lever can only be moved in the corresponding 
direction, and it is then impossible for a nin Oy mis- 
take to pull off ‘‘ main line” signals for a ‘‘ branch” 
train, and vice versd. Each lever, it will be seen, is of 
small dimension, being about 4 in. or 5 in. long. 1t is 
keyed toa horizontal shaft, of which the portion nearest 
the lever is used to work the mechanical locks. For 





this purpose a few teeth are cut on a portion of the 


shaft, and gear with a rack forming part of a horizontal 
bar which may extend the full length of the frame, so 
that it is quite easy to thus interlock two levers 
at opposite ends of the frame. In principle the 
means by which this mechanical lock is attained 
differ in no way from ordinary bevel locking, but 
the — of placing the locking-bar transverse to the 
spindles, as shown, renders it particularly easy to con- 
nect widely separated levers. 

The locking bar, which, as already mentioned, may 
extend from end to end of the frame, crossing all- the 
horizontal shafts to which the levers are connected, 
has cut in it angular notches where it. crosses the 
shafts to be interlocked. Above and parallel to each 
of such shafts is fitted a bolt, which is arranged to 
slide longitudinally, and is tapered at the end to fit 
into the angular notch in the transverse’ bar already 
described. Should this transverse bar be moved by 

ulling over the lever controlling it, all the locking 

Its in gear will be wedged out of the notches and 
shifted longitudinally above their shafts, and will then 
engage with a action keyed to these shafts which quite 
prevents them being rotated. It is thus absolutely 
impossible to shift these by inadvertence until the 
master lever has been restored to its original position. 
When, however, this initial stage of affairs has been 
restored, all the levers thus locked are free to move, 
such a movement wedging back the locking bolts into 
their original positions. 

This mechanical lock is, therefore, identical in all 
essentials with that previously used and thoroughly 
tested in practice, but in addition to this the West- 
inghouse system provides a second and electrical 
means of locking the operating levers. Each of the 
horizontal shafts, as will be seen from our engravings, 
carries, keyed to it at the back, one or two small 
sector frames. Each of these frames is notched, and 
into these notches can pass a stop controlled by the 
electromagnet shown below. These controlling mag- 
nets are, however, coupl¢d up with the detector wires 
which come back from the point or signal of which 
that particular lever may have control. 

Every lever is provided with the usual spring catch 
moved by a rotating handle, together with suitably 
notched quadrants, co that it is firmly held in its 
extreme positions. Each signal lever is provided 
with one sector frame, as described above, and each 

oint lever with two. When it is desired to move a 
ever, the knob is partially rotated, and thus clears 
the notch in the quadrant, and the lever can be moved. 
In the case of a signal lever, the full stroke can be 
made at once; but on attempting to replace the 
lever in order to throw the signal to danger, it can be 
moved only so far as to cut the electric circuit, and 
thus allows the signal arm to return to danger, but 
cannot return into its normal position and so me- 
chanically unlock other levers, until the signal arm 
has actually returned to danger and sent a current to 
the ‘‘indication” or ‘‘ detector” magnet and so re- 
leased the lock on the sector. With a point lever it 
is at no time possible to move the lever the full stroke, 
it being stopped by the lock in one of the two sectors 
with which it is fitted until a return current arrives 
from the points to unnounce that they have actually 
moved over into the desired position, and in the case 
of facing points have been duly locked. 

The commutators, by means of which alternate paths 
are provided for the current from the signal lever, are 
clearly shown in Fig. 3. If the points are in one posi- 
tion, the current from the signal lever passes through 
one commutator on the point-lever shaft, whilst if the 
points are moved over the signal, current passes 
through another commutator to different signals. 
This system, it will be seen, is capable of great exten- 
sions, so that one signal lever may work several sets 
of signals. 

In Fig. 2, which represents the complete frame, the 
apparatus is shown with the cover removed. The 
details are not clearly perceptible as in Fig. 3, but 
are quite similar, the mechanical locks being nearest 
the , sconce then come the contacts to the signal or 
point motor circuits, and, finally, at the back the 
electric locking gear just described, which prevents 
the lever being moved right over until the work de- 
sired outside the cabin has been completed. 

The motors used are of two kinds, that for working 
the signals (Fig. 4 and 5, pages 774 and 775) being the 
simpler in construction. ft consists, as will he seen, of 
a cylinder, having a piston fitted with a leather pack- 
ing, the rod having a fork at the other end for 
coupling to the signal rods. The cylinder cover sup- 
ports a casting with the valve passages, and is sur- 
mounted by an electromagnet. The valve is shown at 
SP, and is normally closed by a spring. The con- 
nection to the compressed air mains is made at A, and 
the es conducting the air to the cylinder will be 
readily traced. An electromagnet is fitted above the 
valve-box casting, and has a stem terminating at one 
end by the armature B, whilst at the other it abuts 
against the valve spindle as shown. Both magnet and 
armature are protected from dust or injury by a screw 
cap asshown. When acurrent is sent from the signal 
cabin tothe magnet, the arma‘ure B is attracted and 
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motors above described, but these, in place of operating | piston travel, the stud moves along the straight 
the points direct, merely shift a slide valve to one side | side of the cam as shown, and thus begins to move 
or the other, thus admitting air to the front or back of | over the locking bar, and also to unbolt the points. 
the point motor. The arrangement is clearly shown | The last operation being effected, the stud catches 
in ee 6. The two electromagnets and their valves|on the projecting portion of the cam K, turns it 
are shown at A and B. These, when energised, admit | round, and thus throws over the points. The con- 
air to the cylinder C or the cylinder D. The pistons | tinued motion of the piston-rod then bolts the points 





the valve opened, admitting air to the cylinder. The} on these cylinders with them in their motion | in position, and, finally, during the last ,% in. of its 
piston then moves forward, and pulls off the signal.|the slide valve E. e ports in the seat for this| travel, completes a circuit in the indication box D, 
On breaking the circuit the valve and armature fiy| valve are clearly shown, and air is admitted to the | which, as anc explained, opens the electrical lock 


back shutting off the air supply, and giving a free| front or back of the motor ges accordingly, accord- | on the lever in the signal cabin, allowing the latter to 
sage to the exhaust at H. This passage is closed | ing to the position of the slide. We show in Fig. 7 one | complete its travel. 
a end of the magnet stem, when the valve is} of these point motorsin place. In this instance it is | The signal cabin, generating station, and air reser- 
opened, As shown in position in Fig. 4, it will be seen | connected to a trailing point lock. The connections for | voirs are shown in Fig. 9, page 787, and the accumu- 
that the motor is very compact. A cast-iron case | a facing point are shown diagrammatically in Fig. 8. It | lators which supply the electric current are placed in 
serves to protect it from accidental injury, but it is will be seen that the piston-rod is connected directly | a cupboard between the two former. Fig. 10 shows 
shown open in the engraving, to exhibit more clearly| to the locking bar and to the bolt which secures | the interior of the generating station. The air pan 
the actual arrangement of the motor. the points in position. The points themselves, how- | which are of the usual Westinghouse type, are int 
The point motor is somewhat more elaborated in| ever, it actuates only through a stud which gears| instance operated by hydraulic power. As shown, 
design. It consists, in the first place, of two signal! with the cam K. During the first portion of the! two sets are provided as a@ precaution against a break- 
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down. The water pressure is 750 lb. per square inch, 
and the supply is obtained from the accumulators 
used by the railway company for their hoists. Each 
pamp is fitted with an automatic governor shown to 
the left in our engraving, which cuts off the water 
supply as soon as the air pressure has reached 75 lb. 
per square inch. The amount of air needed per minute 
1s in this plant about 10 cubic feet, measured at 
atmospheric pressure. On leaving the pumps, the 
air 1s passed through a condenser consisting of a 
number of bare iron pipes, seen in Fig. 9, between 
the reservoirs and the generating station. Here 
the heat generated by the compression is dissi- 
pated, the moisture condensed, and thence the air 
passes into the two reservoirs shown. The reser- 
Voirs in this installation were provided in order to 
tide over any short stoppage of the hydraulic power, 
and are not necessary—at any rate in so large a 
form—in ordinary cases. The moisture collected is 
blown off periodically. Small auxiliary reservoirs are 
fitted near each motor or group of metors, an 
arrangement which expedites the working of the points 
and signals, and at the same time any residual mois- 
ture is also collected here. Each branch and each 
ao can be cut off by means of a cock from the rest 
of the system. The air main is 2 in. in diameter and 
*xpansion joints are provided where necessary. The 
anch pipes are fin. in diameter. The electric cur- 
rent is supplied to the accumulators by a dynamotor, 








shown in Fig. 10, taking its current from ‘the com- 
pany’s 110-volt mains. o sets of five accumulators 
are provided, the one set discharging while the other 
is being recharged. The total normal current used is 
about 84 amperes at 10 volts. 

This system has particular advantages where signals 
are ‘‘slotted”’ from two or more cabins. At present, 
with the ordinary wires and mechanical levers, the 
man who pulls off last has to lift several levers and 
counterweights, which makes the werk exceedingly 
laborious ; and ‘furthermore, owing to variations in 
temperature, necessitating the constant adjustment of 
the wires by each signalman, not only is there a chance 
for mutual ill-feeling to arise between the men, but 
very often a very indifferent signal is exhibited to the 
driver, who can thus scarcely tell whether it is meant 
te be “‘ off ” or ‘‘at danger.” With the electro-pneu- 
matic system all this is entirely eliminated, as it is only 
necessary for each signalman to control an electrical 
contact either in his cabin or on the post, as may be 
found most convenient in each case, to enable the 
signal to be fully slotted y them all, and the labour 
of working it is no more for each man than in the 
case of an ordinary sig 

In connection with the working of the points one or 
the other of the magnets is kept constantly energised, 
so that in the event of a foreign current entering the 
wire leading to the other magnet the points cannot be 
reversed, as there is a constant force, controlled by the 
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first magnet, holding the slide valve over in its re- 
quired position. This constant current is very small, 
amounting, in the latest form of magnet, to about 
80 milliamperes per magnet. No polarised relays are 
used, so that the event of a foreign current entering 
on a circuit already traversed by a working current 
it could not possibly operate the points, even if of 
opposite polarity to the working current. 

t will be seen that there is an entire absence of 
rodding or movable wires between the cabin and the 
signals or points to be worked. Changes of tempera- 
ture, moreover, have no effect on the apparatus, and 
the signal arm therefore is always ‘‘ throwing off” to 
the same angle. There is, moreover, hardiy any 
limit to the distance of the points or signals from the 
cabin or from the power station. 

The electro-pneumatic apparatus and the air com- 
ressors were supplied by the Westinghouse Brake 
mpany, Limited, of King’s Cross, who hold the 
patent rights for this system of signalling for all the 
world outside of the American Continent. The rest 
of the apparatus was supplied and the whole installa- 
tion erected by Messrs. McKenzie and Holland, of 
London and Worcester, who are the sole licensees for 
the system in the British Empire. 








Americans IN TurkEY.—The Sultan of Turkey has 
applied to Mr. Straus, United States Minister at Con- 
stantinople, for the services of two American agricultural 
experts, who will be attached to the Ministry of Mines, 
Agriculture, and Forests. 





CasTLEFORD.—Sinking operations which have been for 
some time carried on at the Glass Houghton Colleries, 
Castleford, have resulted in the Silkstone seam of coal 
being reached, 540 yards below the surface. This is quite 
a new development in the coal trade of the district. 
The coal is 5 ft. in thickness, and of good quality. Since 
the Glass Houghton Collieries d into the hands of 
Mr. W. U. Wood, of Purstone Hall, a few months since, 
efforts to reach the Silkstone bed have proceeded vigor- 
ously, and another shaft is being sunk, which will be 
utilised as an upcast shaft, and also for winding coal from. 
other seams. Altogether about 80 men are engaged in 
the sinking tions. When the plans are matured, 
close upen will be required to work the collieries. 
The contractors for the sinking. are Messrs, Sharp and 
Earlsworth, of Mexborough. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon market 
last Thursday about 20,000 tons of iron changed hands. 
The tone was flat for want of support. Scotch lost 34d. 
per ton, Cleveland 5}d., and hematite iron 44d. In the 
afternoon the market was firmer, in response to the excel- 
lent returns of the Board of Trade. For the month 
of May the returns showed the enormous increase 
5,138,886/ over those of the same month of last year. 
But part of the increase was due to the inclusion of the 
value of the ships built for foreigners, not included in last 
-ear’s figures, and partly to an extra working day 
in month. Disregarding, however, these two items, 
2,000,000/. for ships and 800,000/. for the extra day, there 
was an increase of about 2,330,000/., which was exceed- 
ingly satisfactory. About 30,000 tons of iron changed 
hands in the afternoon, and Scotch rose 14d. and 
hematite iron 2d. per ton. The settlement prices were : 
Scotch iron, 643. 104d.; Cleveland, 60s. 0}d.; Cumber- 
land, 693 ; and Middlesbrough hematite pig iron, 683. 44d. 
per ton. At the forenoon session of the market on Friday 
only some 15,000 tons were dealt in. But the tone was 
exceedingly strong, and sellers were indifferent to meet- 
ing buyers even at the advance. Scotch rose 8d. per ton, 
Cleveland 74d., and hematite iron 63d. per ton. Not 
more than other 15,000 tons changed hands in the after- 
noon, and prices closed steady at near the forenoon’s level. 
The settlement quotations were 65s. 3d., 60s. 3d., 693. 44d., 
and 68s. 44d. The market for pig-iron warrants was active 
on Monday forenoon and a little excited. From America 
there were strong advices as to the position of the steel and 
iron trades. These brought in a rush of buyers at the 
opening, and prices met with a sharp rise—Scotch rising 
83d , and Cleveland 10d. per ton. Firmness continued in 
the afternoon, when other 40,000 tons of iron were dealt 
in. Scotch left off at 1s. 34d. up on the day, Cleveland 
1s. O4d., and hematite iron 9}d. per ton, the quotations 
as to settlement prices being 663. 44d., 61s. 3d., 70s. 14d., 
and 683. 104d. per ton. Business was again active on 
Tuesday ; but, owing to realisations for profits, prices 
were easier. About 30,000 tons were dealt in. Scotch 
gave way 34d., Cleveland 14d., and hematite iron 2d. 
per ton. There was further realising in the afternoon, 
and, in the absence of fresh buying, prices had a sharp 
reaction. Scotch iron closed 10d. per ton down on the 
day, Cleveland 44d., and hematite iron 64d. per ton. 
The afternoon sales amounted to 20,000 tons, and the 
settlement prices at the close were: 65s. 6d., 60s 104d., 
693. 74d., and 68s. 6d. per ton. There were fully 40,000 
tons dealt in this forenoon. A better feeling prevailed 
than was the case last night, and prices were higher. 
Scotch rallied 64d., Cleveland 64d, and hematite iron 
(which was chiely dealt in), 44d. per ton. The afternoon 
market was irregular. Cleveland was in demand, and the 
price rose other 3d. per ton. Scotch gave way 24d., and 
the sales were 20,000 tons. The settlement prices were: 
653. 10}d., 61s. 74d., 693. 104d., and 68s. per ton. The 
following are the quotations for No. 1 makers’ iron: 
Clyde, 71s. 6d. per ton; Gartsherrie, Summerlee, and 
Calder, 723.; Coltness, 733.— the foregoing are the 
shipping prices at Glasgow; Glengarnock (shipped at 
Ardrossan), 693. 6d. ; Shotts (shipped at Leith), 72s. ; 
Carron (shipped at Grangemouth), 723. per ton. There 
is still a disinclination on the part of local consumers to 
buy largely at present prices, but it remains to be seen 
how long they can hold off the market. There are still 
83 furnaces in blast in Scotland, as compared with 81 at 
this time last year. Several brands of iron are so scarce 
as to bs almost unobtainable for delivery this year. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 304,602 tons yesterday afternoon, 
compared with 304,777 tons yesterday week, thus showing 
a reduction for the past week amounting to 175 tons. 


Finished Iron and Steel Trades.—The finished iron trade 
is exceedingly well employed, and makers have advanced 
their prices 5s. perton. Ship-rivet iron and common bars 
are quoted at 7/. 5s. per ton; best bars, 7/. 12s, 6d.; best 
horseshoe iron, 7/. 15s. per ton—all less 5 per cent. dis- 
count for cash in one month. The market for steel con- 
tinues very firm. Inquiry, both for home and foreign 
buyers, shows still more improvement, and several con- 
siderable orders have lately been received and booked. 
Prices meantime are unchanged, and are as follow: 
Angle-bara, 6/. 12s. 6d. per ton ; other bars (round, square, 
arid. flat), 7/7. 123. 6d; ship-plates, 7/. 17s. 6d.; boiler- 
plates, 87. 53. 


Sulphate of Ammonia.—This commodity has grown a 
little quieter at 12/. 10s. per ton prompt delivery f.o.b. 
Leith. It is reported that business has been done at 
12l. 7s. 6d. per ton, but the market is now rather 
steadier. 

Glasgow Copper Market.—No dealings took place in 
copper last Thursday forenoon, and the price remained 
unaltered. One lot of 25 tons changed hands in the after- 
noon, and the price rose lt per ton. Neither forenoon 


nor afternoon was any business done on Friday, but the | 
price rose 5s. and then 153., but without any business pass- | 


ing. One lot of copper was bought on Monday forenoon, and 
the price rose 12s. 6d. per ton. No business was done in 
the afternoon, and prices remained unchan No deal- 
ings were reported in copper at oe market, but 
the price gave way 7s. 6d. per ton both forenoon and 
afternoon. Copper was neglected at the morning sit- 
ting of the market, and the price was unaltered. The 
rice gave way 7s. 6d. per ton in the afternoon. No 
usiness was done. 

Boilermakers and Tramway Overhead Wires —The sub- 
committee of the tramways committee of the Corporation 
receatly received a deputation from engineers and boiler- 
makers in the district, who pointed out that while large 


boilers and other machinery were being conveyed through 
the streets to the quay, it was only with difficulty that 
they could get them along underneath the trolley wires 
used in connection with the electric tramways. The sub- 
committee stated that if the various firms who are in- 
terested would sketch out the route from their works to 
the quay, arrangements would be made for disconnecting 
the wires when necessary, so that the boilers might pass 
along. 


Lochearnhead Railway,—Early on Monday forenoon 
Colonel Williamson, accompanied by the Hon. Mrs. 
Williamson, cut the first turf of the Camrie and Lochern- 
head Railway, in presence of a large company, - Messrs. 
Paton and Co., Glasgow, have the contract for the work 
of cutting the railway. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. John Brown and Co., Limited.—In their annual 
report published this week, the directors of Messrs. John 
Brown and Co., Limited, of Sheffield, announce that a 
favourable opportunity having arisen for strengthening 
the business of the pone goon A by the acquisition of one of 
the best equipped and most successful shipyards and 
engineering works in the kingdom, a provisional contract 
has been made with the Clydebank Engineering and 
Shipbuilding Company, Limited, for the purchase of 
their property and business as a going concern, on terms 
which were considered to be favourable to the share- 
holders. The directors a to convert the existing 
shares of the company from 20/. shares, upon which 15/. 
had been paid, to 1/. shares, upon which 15s. would be 
credited as paid up; and, further, to increase the nominal 
capital of the company to 2,500,000/. by the issue of 
48,000 preference shares of 107. each, and 500,000 ordinary 
shares of 1/. each. These new shares are not to be offered 
to the members holding ordinary shares, except to the 
extent that, and at such a price as, the directors may 
determine. 


The Hull Coal Trade.—No better testimony of the 
prosperous condition of the coal trade of the country at 
the present time can be afforded than the return for the 
past month of the Hull Chamber of Commerce and Ship- 
ping. Last year, owing to the strike in South Wales, 
the demand made on Yorkshire coalfields was abnormally 
large, and trade with Hull for export purposes expanded 
exceedingly. To-day, without any of these untoward 
conditions to swell the demand in any one district, the 
tonnage of coal exported from Hull exceeded the trade 
done in the corresponding period of 1898. The return 
shows that there were sent to the port last month from 
110 collieries a total of 327,136 tons of coal, as compared 
with 324,944 tons in May, 1898, an increase of 2192 tons. 
The result for the five months of the present year comes 
out better, 1,243,552 tons having been received at the 

ort, as against 1,149,792 tons in the corresponding period 
ast year, an increase of 93,760 tons or 8.15 percent. It 
will be thus seen that the increase noted is not of a 
spasmodic character, but has been continual since the 
opening of the year. The coastwise exports for the 
month totalled 23,784 tons, the five months trading 
having reached a total of 111,586 tons, an increase of 
nearly 1 per cent. on last year. Exports to foreign 
countries last month reached a total of 181,711 tons, a 
falling off of 6 per cent. on that tonnage exported in May 
of last year. On the five months, however, 533,056 tons 
have been exported, an increase of 82,736 tons on last 
year, or 18.3 per cent, Last year’s trading at this period 
of the year was abnormal. Taking as a comparison the 
ordinary year of 1897 the tonnage received at the port 
shows an increase of 31.3 per cent.; and coastwise exports 
an increase of 54 per cent. London alone took more 
a than the whole of the coastwise trade in May, 

Jie 


_File-Cutting and Dangerous Trades.—The severe criti- 
cisms, on the part of both employers and workmen en- 
gaged in the file-cutting industry, which have been passed 
on the recommendations proposed for legislation by Her 
Majesty’s Commissioners on Dangerous Trades, appear 
likely to bear fruit. A committee of Omlerton ey 
cutters have communicated with the Home Secretary, 
urging on him that many of the suggestions are emt: 
able, and have received a reply that the views expressed 
would certainly be of assistance in considering what action 


the matter. It is understood that the Home Secretary 
has a Bill in contemplation which will not apply any new 
regulations to the file-cutting industry, except after much 
more satisfactory inquiry t that conducted by the 
Dangerous Trades Committee. 


Iron and Steel.—The greatest activity continues to 
characterise the iron and steel industry of the district, 
and though large steel manufacturers report that orders 
are not coming quite so freely to hand as a month ago, 
there is no sign of any falling away of the present pros- 
perity. In the railway branches a fair amount of work 
is being executed on home and colonial account, but with 
the exception of Chinese and Japanese, foreign orders 
are not plentiful. Makers of crucible steel continue 
exceptionally busy, the output being fully maintained, 
notwithstanding the increasing ‘ons piollentiae. 
| South Yorkshire Coal Trade.—The demand for coal 
| over the whole of South Yorkshire continues to be well 
| maintained, and if there is a falling away in the call for 
|fuel for household purposes, the increased export trade 
| being done more than counterbalancesany loss. Collieries, 
|as a rule, are sending to the Humber ports above the 
| average for the season, though in some instances the ton- 
| mage is hardly as large as at this period last year, when 
| the Welsh strike was in full swing. Values remain firm 





it might be necessary for the Home Secretary to take in | Th 


all round, slacks and common coal having a slight upward 
tendency. On the whole the pits are working well with 
but little short time. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change, the market was very firm, 
co a good deal of business was transacted. Quota- 
tions again showed an upward movement, and buyers 
were considerably more anxious to do business than 
sellers. There were many inquiries both from the Con- 
tinent and abroad for quotations for delivery over 
the remainder of the year, and the fact that such inquirers 
were quite prepared to pay as much for forward as for 
prompt delivery was a gratifying indication of confidence 
in the future. Complaints of the short supply of pig 
iron were pretty numerous, and if trade expands, as 
it is anticipated it will, how the requirements will 
be met is a problem that will take some solving, for 
the output is being taken up as it is produced. 
No. 3 g.m.b. Cleveland pig iron was said to have been 
bought at 61s. eo f.o.b. delivery, but most sellers 
held out for 61s. 3d. ; and up to 61s. 6d. was realised in at 
least one case. No. 4 foundry was 60s., and grey forge 
58s. 6d. Middlesbrough warrants, after touching 61s. 1d., 
eased by the close to 603. 10d. cash buyers. East coast 
hematite pig was in a. good uest. Sales were re- 
corded at 69s. for early delivery of Nos. 1, 2, and 3, but 
several firms would not quote below 703. Middles- 
brough hematite warrants were 68s. 9d. cash sellers, 
Spanish ore was very firm. Rubio was fully 16s. 6d. 
ex-ship Tees, and freights Bilbao-Middlesbrough were 
fixed at 6s. 3d. To-day there was a further improvement 
in the market. Nothing under 61s. 6d. was mentioned 
for No. 3, at which figure both early and forward busi- 
ness was done. Foundry 4 was advanced to 60s. 6d. ; 
and grey forge was fully 59s. For mixed numbers of 
east coast hematite pig from 693. to 70s. was quoted. 
Middlesbrough warrants bounced up rapidly and closed 
strong at 61s. 74d. cash buyers. There was nothing 
doing in Middlesbrough hematite warrants, quotations 
for which were purely nominal. At the close of the 
market buyers put the price at 68s., but holders ignored 
any such offers. 


Manufactured Iron and Stcel.— Great activity prevails 
in the manufactured iron and steel trades, prospects are 
bright and quotations have a strong upward tendency. 
For some descriptions prices have been again advanced, 
It is very difficult to buy for prompt delivery, and those 
who are — to do so have to pay heavily for what 
they need. Iron ship-plates are 7/.; iron ship-angles, 
61. 15s. ; steel ship-plates, 77. 23. 6d. ; steel ship-angles, 
6l, 17s. 6d. ; common iron bars, 7/.; and best bars, 77. 10s.; 
all less the customary 24 per cent. discount. Heavy 
— of steel rails have been put up to 5J. 53. net at 
works. 


Coal and Coke.—The coal trade is very firm, and the 
demand is steady for most classes. For bunker coal the 
demand is very strong, and for next week’s delivery 
supplies are limited, so that prices are extremely firm ; 
9s. 6d. f.o.b. is quoted. Gas and manufacturing coal are 
rather scarce, and maintain full values. The demand 
for coke continues very heavy, and average blast-furnace 
qualities are now selling at 2ls. 6d. and 22s. delivered at 
Teesside furnaces. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The exports of coal from 
the four Welsh ports in May were: Cardiff—foreign, 
1,248,511 tons; coastwise, 202,989 tons; Newport— 
foreign, 240,493 tons; coastwise, 83,293 tons; Swansea— 
foreign, 173,530 tons ; coastwise, 72,462 tons; Llanelly— 
foreign, 16,628 tons; coustwise, 8920 tons. The total 
shipments, accordingly, were: Foreign, 1,679,162 tons; 
coastwise, 367,664 tons. The shipments of iron and steel 
from the four ports were ; Cardiff, 1200 tons ; Newport, 
2679 tons; Swansea, 631 tons; Lilanelly, ni/—total, 
4410 tons. Coke: Cardiff, 7886 tons ; Newport, 352 tons; 
Swansea, 4563 tons; Llanelly, ni/—total, 12,801 tons. 
Patent fuel : Cardiff, 34,772 tons; Newport, 8097 tons; 
Swansea, 39,641 tons; Llanelly, ni/—total, 82,510 tons. 
e aggregate shipments of coal from Cardiff in the 
first five months of this year were 7,145,758 tons; of 
iron and steel, 14,819 tons; of coke, 28,571 tons ; and of 
patent fuel, 178,432 tons. From Newport : Coal, 1,655,598 
tons ; iron and steel, 6801 tons; coke, 4178 tons; patent 
fuel, 38,193 tons. From Swansea: Coal, 1,010,509 tons ; 
iron and steel, 4246 tons; coke, 13,447 tons; and patent 
fuel, 205,524 tons. From Llanelly : Coal, 96,430 tons. 


Municipal E.ectrical Association.—The annual country 
meeting of the Municipal Electrical Association com- 
menced at Bristol on Wednesday. The meeting extends 
over four days. The Lord Mayor of Bristol entertained 
the members of the association at a garden party. 

The “Lynx.” —The Lynx, torpedo-boat destroyer, 
which has undergone extensive repairs to her machinery 
since her mishap with the Thrasher off the Cornish coast, 
had a satisfactory three hours’ steam trial off Plymouth 
on Saturday. The mean results were: Steam, 143 Ib. ; 
vacuum, starboard, 23.25 in., port, 24.75 in. ; revolutions, 
starboard, 326, port, 318; indicated horse-power, star 

F , port, 1752—total, 3594; air pressure, 4 in. ; 
speed, 23.8 iboak The vessel was not pressed at oe | 
part of the trial, and as her engines are capable 0 
developing 4500 indicated horse-power, her speed can 

robably be carried to 27 knots per hour, the maximum 





or which she was designed. 
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Plymouth.—Early next month the first section of the 
new Millbay railway station at Plymouth will be opened 
for traffic, and when this is done the workmen will be 
able to demolish other portions of the old structure and 
to make further progress. 

The ‘‘Hermes.”—The Hermes, cruiser, returned to 
Plymouth on Sunday on the completion of a second 30- 
hours’ steam trial which proved satisfactory. The mean 
results were: Steam in boilers, 259 lb., at engines, 
992.5 1b.; vacuum, starboard, 25.2 in., wy 25.9 in.; 
revolutions, starboard, 165.3, port, 166.4; indicated 
horse-power, starboard, 3734, port, 3978—total, 7712; air 
pressure nil; speed, 18.8 knots per hour ; coal consumed 
per indicated horse-power per hour, 1.57 1b. 


Welsh Coal for France.—A French State railway con- 
tract for the supply of 30,000 tons of small steam coal 
has been let to Messrs. J, Cory and Sons, Limited, 
Cardiff. The coal is to be delivered at La Rochelle 
during the next three months. 


The Swansea Valley.—There has been about an average 
output of steel of late. The demand for steel bars is in 
excess of the supply. The Swansea Hematite Company, 
Landore, is extending its operations at its coke ovens 
and blast-furnaces. 

Cardif.—The steam coal trade has continued firm. 
The best descriptions have been making 13s. to 13s. 3d. 
per ton, while secondary qualities have brought 11s. 6d. 
to 123. per ton. There has been some inquiry for house- 
hold coal; No. 3° Rhondda large has made 12s. 6d. to 
13s. per ton. Foundry coke has realized 23s, to 26s. per 
ton; and furnace ditto 20s. to 22s, 6d. per ton. 


Milford Haven.—A_new masked fort is about to be 
constructed between Dale and St. Anne’s Head, similar 
to one lately built at Angle. 





CaTaLoauEs.—We have received from Messrs. James 
Baldwin and Co., of the Devonshire Brass Works, Keigh- 
ley, a copy of their new catalogue of boiler mountings, 
hich contains illustrated descriptions of the firm’s pat- 
terns of safety valves, low-water alarms, beer gen 
blow-off and other valves. The list is fully priced.—The 
Standard Pneumatic Tool Company, Chicago, have issued 
a new edition of their catalogue of portable air drills, 
chipping tools, and pneumatie riveters. The latter work 
by percussion, not pressure, and are being eager used in 
the States, being remarkably light and easily handled. 
—A very neat catalogue of machine tools has just been 
published by Messrs. James Archdale and Co., of Ledsam- 
street, Birmingham. Included in the catalogue are 
lathes, gear-cutting, panies, drilling, milling, screwing, 
and — machines. The firm are now prepared to 
supply these machines fitted for electric driving. 


Tur Iron AND Steet InstrTuTE.—The autumn meeting 
of the Iron and Steel Institute will this year be held at 
Manchester from August 15 to 18. The meeting, on the 
first two days, will be held in the Town Hall. special 
dramatic performance will be given in the Theatre Royal 
on the 17th. The excursions arranged forare: August15, 
visit to the Liverpool and Yorkshire Railway Works at 
Horwich, or to the Simon-Carve’s coke ovens at Barnsley. 
August 16, visit to the Manchester Ship Canal. August 
17, visit to the works of Messrs. Platt Brothers, Limited, 
Oldham, and to the cotton mill of the Pine Company, 
Limited, Oldham, or to the boiler works of Messrs. 
Galloways, Limited, at Ardwick, and to the cotton mills 
and —- sheds of Messrs. R. Haworth and Sons, Ord- 
sall, Salford. Friday, August 18, visit to Messrs. Kendall 
and Gent’s new machine works, and to the London and 
North-Western Railway Works at Crewe. The social 
attractions offered to visitors include a reception by the 
Lord and Lady Mayoress in the Town Hall on August 15, 
a special dramatic performance at the Theatre Royal on 
August 16; afternoon tea on invitation of the Lord 
Mayor and Lady Mayoress in Peel Park Art Gallery and 

useum, on August 17, and on the same day a smoking 
concert at the Hulme Town . On August 18 visits 
will ke paid to Haddon Hall, Rowsley, and Chatsworth. 








Tests BY THE BRITISH Fink PREVENTION COMMITTEE.— 
The testing station of the British Fire Prevention Com- 
mittee was again the scene of an_ important series of in- 
vestigations on the afternoon of Wednesday last, the 14th 
inst., these being attended by Sir John Taylor, K.C.B. 
(H. M. Office of Works), and Mr. Alexander Siemens. 
(Institution of Electrical Engineers), on behalf of the 
Council, Mr. H. H. Statham, F.R.I.B.A., of the Mem- 
bers’ Testing Sub-Committee, Mr. Edwin O. Sachs, 
(Chairman), for the executive, and the usual delegation 
of ten members. The strictly limited number of visitors 
was this time chiefly representative of the London County 
Council, Mr. Waterlow and Mr. Yates, Chairmen of the 
Building Act and the Theatres Committees, —— 
with Mr, a the superintending architect, and seve’ 
officials from his department, the third officer of the 

-B., and a number of districtsurveyors, The leading 
vernment departments and some of the insurance offices 
ae also again — The tests were conducted 
y Messrs, Max tke, F, Farrow, Ellis Marsland, 
phn ammond, E. Woodthorpe, and G. Monckton, on 
alf of the executive, and comprised: 1. A 24-hours’ 
on with a concrete floor by the Columbian Fire-proofing 
.. U.S.A., being the severest test so far applied by the 
cmumitten to emf oor. 2, A }4-hour test with a skylight 
§ electro-glazed prisms by the British Luxfer Prism 
spiticate. 3. A Z-hour test with plain electro-glazed 
— casements by the same makers. 4. An hour 
comparative) test with an iron door in iron frame, and 
#0 armoured wood door with 3-in. overlaps. The reports 
escribing the teste will be issued by the executive in due 








MISCELLANEA. 


to state that Mr. R. A. Smith is the in- 
ventor of the safety luggage trolley described in our note 
on 750 of our last issue. is trolley is, we may 
add, now in use at London Bridge Station. 


A new series of maps has been issued by Messrs. Gall 
and Inglis, of the great roads of England. Each map 
covers a strip of country about 10 miles in width, and a 
longitudinal section of the road showing the levels is also 
added. The scale of the maps is 4 in. to the mile, and the 
lettering is remarkably clear throughout. 


The traffic receipts for the week ending June 4, on 
33 of the princi lines of the United Kingdo 
amounted to 1,813,440/., which was earned on 19, 
miles, For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,756,711/., with 19,1 
miles o; There was thus an increase of 56,729/. in 
the receipts, and an increase of 440? in the mileage. 

The Barham, cruiser, has been ordered to carry out a 
series of progressive trials at Portsmouth, first when 
loaded down to 11 ft. 9 in. forward and 14 ft. 9 in. aft., 
and afterwards with a load draught of 10 fb. 6 in. for- 


WE are asked 


umbrella drip. Every 100 ft. a special malleable iron 
chair will be used, the cable being carried in split spool 
insulators to hold the slack. Experiments have been made 
2. J. R. Chapman, chief engineer of the North- 
Vestern Railroad. It is estimated that 47 lb. of alumi- 
nium wire will answer the same purposes of 100 lb. of 
copper wire, while the difference in cost, considering the 
ual conductivity, will make the aluminium cheaper. 
The copper costs about 10d. a pound, while the aluminium 
can for about 1s. 6d. a pound. The installation in 
Chicago was caused by the rising price of copper and the 
success of the aluminium lines at Niagara Falls and at 
Snoqualmie Falls on the Pacific coast. 


With a view to avoiding the discrepancies now not un- 
common between independent analyses of cast-iron, the 
American Foundrymen’s Association have had a large 
quantity of samples of cast-iron turnings of uniform 
quality carefully prepared, and are now issuing these 
samples in 4-lb. lots to chemists who wish to check the 
accuracy of their laboratory practice. The iron used in 
these samples has been very carefully analysed by a 
number of chemists of standing. These samples refer to 
three different qualities of iron, having the following 
compositions as determined by the analyses above re- 


ward and 14 ft. 6in. aft. At each set of trials she is to | ferred to 


be run at 100, 145, 182, 102, and 110 revolutions, making 
four runs over the measured mile at each rate of speed. 


The Illinois Steel Company, of South Chicago, claim 
to have again broken the record for a day’s run of rails, 
having recently rolled 1310 tons in a single night shift, 
the rails being of the flange Dh and varying in weight 
from 60 lb. to 80 Ib. per yard. The work, it is stated, 
was done in the ordinary course of business without 
preparation of any kind. 

Extensive dredging operations are to be undertaken at 
New York with a view to making a new entrance to the 
harbour. A channel 40 ft. deep and 2000 ft. wide is to be 
provided, which will involve the removal of about 
40,000,000 cubic yards of material, all of which will have 
to be transferred to deep water fully 8 miles away. The 
contract price for this is 44d. per cubic yard. 


The Geological Committee of St. Petersburg is at pre- 
sent engaged in the production of maps showing the posi- 
tion of all useful minerals in — Russia, and this 
map will be exhibited at the Paris Exhibition next year. 
The proportion will be 60 verst tolin. Similar maps, 
but on a smaller scale, are also’ being prepared for 
Asiatic Russia, under the supervision of a well-known 
mining engineer. 

The negotiations between the German and the French 
authorities about the establishment of telephonic connec- 
tion between Berlin and Paris seem to drag—a fact 
which is laid at the door of the French Government, as 
the German Government has accepted the conditions 
which “had been provisionally passed some weeks ago. 
The plan comprises two lines, one from Berlin to Paris 
and one from’ Frankfort to Paris; the wire to be used is 
5-millimetres copper wire. 

An interesting instance of the effect of slow cooling on 
the size of crystals has recently been brought forward by 
Mr. P. Kreutzpointner. A large quantity of steel in- 
tended for rails broke through the bottom of an open- 
hearth furnace. The bottom was repaired without re- 
moving the metal, which was left where it had flowed till 
the furnace was pulled, down long after. Under these 
conditions the escaped steel cooled very slowly, and, as a 
consequence, the crystals were of extraordinary size. 
One well-formed specimen measured 1% in. in length by 
8in.in width. The steel was a mild one, and if cooled in 
the ordinary way the crystals would have not exceeded a 
few hundredths of an inch in their greatest dimensions. 


The Trade and Navigation Returns for May show ex- 
ports amounting to 23,030,240/., an increase of 5,138,886/., 
or 28.7 per cent., on the corresponding month of 1898, 
the imports amounting to 40,878,828/., an increase of 
3,170,450/., or 8.4 per cent. The value of the iron and 
steel exports was 2,575,155/., against 1,914,9137., an in- 
crease of 34.4 per cent.; and of coal and coke exports 
2,029,696/., against 1,340,152/., an increase of 51.4 per 
cent. — for five months ended May 31 amounted 
to 198, 403,349/., an increase of 1,416,346/., or 0.7 per cent. ; 
exports to 104,541,727/., an increase of 11,447,244/., or 12.2 
per cent., and re-exports to 27,956,101/., an increase of 
1,599,542/,, or 6 per cent. 


The wealth of minerals in North Sweden does not yet 
by any means seem to have been fully ascertained, and 
fresh discoveries of deposits areno uncommon occurrence. 
In some instances such deposits have been known, and 
a even worked in days gone by, but the working 

as from some cause or other been discontinued. This is 
understood to be the case with some iron ore deposits at 
Grufberget, close to Boden, North Sweden, in spite of 
the ore being right at the surface, as is the case with some 
of the vast deposits in that part of Sweden, and perhaps 
also with some copper ore deposits at Snarkélen, close to 
which are also said to promise well. Claims have now 
been lodged in both these deposits, where rational exploi- 
tation is likely to soon commence. 


The yy, Reduction Company has received an 
order from the Chicago North-Western Elevated Railway 
Company for 150,000 lb. of aluminium to be used as feed 
wires on that road. This will be the first electric road in 
the country that has attempted the use of aluminium for 
feed wires. Three sizes of aluminium cable will be used. 
The largest feeder is about 14 in. in diameter, and the 
railroad company is buying over 10 miles each of the two 
larger sizes. The feeders will be placed in a wooden box, 
or trough, covered by the board walk between the tracks of 
the elevated railway. They will be supported on vitri- 
fied clay blocks, about 9 ft. apart, and designed with an 
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Samples. 
B. C. D. 
Silicon... 1,076 §=1.783 = 2.921 
Manganese ... 0.415 0.442 0.971 
Sulphur (grav) 0.056 0.076 0.031 
Sulphur (bol.) . 0.038 0.059 0.024 
hosphorous ... «. 0.092 0.272 0.890 
Titanium 0.056 0.060 0.071 


The carbonic contents, both graphitic and combined, 
of the irons have also been determined. far samples 
have been supplied to 83 laboratories, including those of 
31 blast-furnaces, 14 steel works, 14 engineering schools, 
14 private laboratories, and 11 foundries. 


The drought is already causing the Birmingham Water 
Committee some uneasiness. The Welsh water supply 
will not be available for some years to come, and the pre- 
sent supply is barely equal to the increasing demands 
made upon it. Itis not long since the depletion of the 
storage reservoirs caused by last year’s drought was fully 
made up. A conference of the surveyors of the city and 
other authorities comprised in the water area was held on 
Tuesday, with a view to concerted measures to minimise 
the use of water. An arrangement was accepted under 
which a check will be put on the use of water for street 
and road sprinkling by degrees, according to the neces- 
sities of the situation. Mr. Davey, the engineer of the 
department, stated that last year a water famine was 
averted only by strict economy, and the prospect this 
year was more serious in that there was an additional 
—— of over 20,000 to be supplied, entailing a daily 
addition to the consumption of something like half a 
million gallons, Up to the tg ieqne no formal application 
for economy has been issued by the department, as not- 
withstanding the a consumption,there has not been 
any appreciable draft upon the storage. It is certain, 
however, that in the continued absence of rain a reduc- 
tion of storage will soon take place. The water distri- 
buted last week averaged 21,000,000 gallons : et day, 
which exceeds anything hitherto experien in the 
history of the department. On two days it exceeded 
23,000,000 gallons. Measures are already being taken to 
detect cases in which there is a wasteful use of water for 
ae. and particularly of lawn-watering by means of 
the hose. 


A aap report of the Board of Trade has been laid on 
the table of the House of Commons in regard to the pro- 
visional orders under the Electric Lighting Acts of 1882 
and 1888 made, in respect of the City of London, upon 
applications by the Charing Cross and Strand Electricit 
Supply Corporation, Limited, the Metropolitan Electric 
Supply Company, Limited, and the Smithfield Markets 
Electric Supply Company, Limited. From this report it 
appears that originally the Corporation of the City of 
London, as the local authority under the Electric Light- 
ing Acts, were unable to consent to either of the three 
applications, having regard to the terms of certain agree- 
ments entered into by them with the City of London 
Electric Lighting Company, Limited, who are “—_ lying 
electricity in the City under the sage of London tlectrio 
Lighting Orders of 1890 and 1891. In the circumstances 
an inquiry with respect to the three applications was 
held by Sir Courtenay Boyle, the Permanent tary 
to the Board of Trade, and after consideration of his 
report the Board decided to dispense with the consent of 
the local authority in jeer of the sqglnten of the 
Charing Cross and Strand Electricity Supply Corpora- 
tion, Limited, and to grant an order to that company, 
subject _to the followipg conditions: 1. That a clause 
inserted requiring the company, within two years from 
the commencement of the order, to establish a separate 
generating station for the purposes of the City under- 
taking. 2. That power be given to the Corporation to 
purchase the City undertaking at “| time after the 
expiration of a reasonabie time (to be hereafter settled), 
from the commencement of the order, on terms to 
agreed upon between the Corporation and the under- 
takers, ur in default of agreement to be determined by 
arbitration. 





Water IN THE MipLtanps.—A Commons Committee 
has passed the preambles of Bills by which D+rwent 
water will be utilised for the water supply of Shettield, 
Leicester, and Nottingham. The Supply of Sheffield is 
to be taken to comprise also the supply of Chestertield and 
the Chesterfield rural district, 
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THE MOTOR-CAR INDUSTRY. 


Wuitst the credit of making the bicycle a prac- 
tical success, and of popularising it generally, may 
fairly be claimed for the British Isles, much less 
has been done here in perfecting the motor car. 
From adjustable ball bearings to pneumatic tyres, 
every important step in the development of the 
modern bicycle has been worked out in these 
islands. The original hobby-horse and its suc- 
cessor, the old boneshaker, both originated, 
we believe, in France; but it is a far cry 
from these humble beginnings to a modern 
safety, with its suspension wheels and rigid 
frame built up out of weldless steel tubing. The 
latter was, we believe, originally introduced for 
hydraulic piping, but the cyclemakers’ demand 
now vastly exceeds all others. As regards the 
motor-car, however, our manufacturers have less 
cause for self-congratulation. A fair start, it is 
true, was made until the infant industry was killed 
by the Locomotives on Highways Act. The more 
recent developments of the motor car have, how- 
ever, received more attention abroad. In France 
in particular the matter has been taken up with 
enthusiasm, and the ingenuity of designers stimu- 
lated by frequent competitions for valuable prizes. 
We have used the word ‘‘ designers” advisedly, 
rather than ‘‘ inventors,” as the cars at present 
in the market owe such efficiency as they possess, 
entirely to the excellence with which the numerous 
small details comprising the whole have been ar- 
ranged. No new motor has been introduced, the 
oil and gasoline engines used being simply adap- 
tations of the Otto gas engine, whilst the electric 
cars show an equal absence of originality. 

The fact that the problem set before the manu- 
facturer was of this restricted nature has doubtless 
deterred many engineers from taking up the manu- 
facture of motor cars. No master patent being pos- 
sible, it is impracticable to prevent a competitor 
reaping largely the fruits of any experiments made. 
Nevertheless, within a restricted field there is still 
room for censiderable advances in the matter of 
motor-car design. An engine using the heavy oils 
with as little trouble, as those ordinarily adopted, 
use petrolum spirit, is greatly to be desired, whilst, 
as regards the latter, some means of making the 
engine self-starting would constitute a distinct step 
forward. In the matter of electric cars, little scope 
is provided for anything distinctly novel, though 


63| naturally a reduction in battery weight would be 


eminently advantageous. For city work the elec- 
tric car is likely to have the preference of pur- 
It 
is much more easily handled than those using 
oil or spirit, is self-starting, is free from smell, 
and can be run at very wide ranges of speed 
without requiring the use of gear wheels either 
for obtaining this speed variation or for back- 
ing. The limited distance to which the car 
can run, without requiring recharging, is for city 





work of small importance, as certain cars now ob- 








tainable can run over forty miles with one charge, 
a distance well beyond any probable demand by a 

rivate individual. The charging can, of course, 
be easily done at night. We may further note that 
the record speed for a motor caris now held by this 
type. In a recent trial in the Pare Agricole, at 
Achéres, an electric car belonging. to M. Jenatzy, 
ran a distance of 2 kilometres in 1 minute 214 se- 
conds. The second kilometre was covered in 34 
seconds dead, or at a speed of 65.65 miles per 
hour. In France the best result obtained by a 
spirit-engine car is the record of M. Lemaitre, 
at Nice, who is stated to have covered 2 kilometres 
in 1 minute 442 seconds, the second kilometre occu- 
pying 47 seconds. Against this there is an un- 
verified claim for the Kane-Pennington motor tan- 
dem, which ata trial in Milwaukee is stated to have 
covered a distance of 1 mile on asphalted streets 
in 58 seconds. Even admitting this, the electric 
car is seen to have the better record. When we 
come to long-distance work, however, the electric 
car has no chance with its rival. In the motor- 
car race from Bordeaux to Paris, which was 
started on May 24 last, the winning car made 
the journey of 351 miles in 11 hours 43 minutes 20 
seconds, corresponding to an average speed of very 
nearly 30 miles per hour, a record which compares 
favourably with many of the so-called fast trains on, 
say, the London, Brighton, and South Coast line. 
Over certain portions of the road the speed is 
said to have exeeeded 50 miles per hour. Road 
racing for cycles has very properly been discoun- 
tenanced in this country, and it is to be hoped that 
motor racing on the highways will be regarded 
with equal disfavour. In France, however, both 
forms of sport, if such a term may be used, appear 
highly popular, and the Bordeaux-Paris race was 
preceded by another on the Orleans-Vierzu road 
for the motor-cycle cup. The distance traversed 
in this case was 100 Silensctene, i.e., 50 kilometres 
out and home. The winner in this case covered the 
distance in 1 hour 46 minutes 12 seconds, the out 
journey taking 57 minutes 5 seconds. The return, 
which was made with the wind behind the riders, 
would have been covered by the winner in still 
quicker time, had not a stop been necessary to 
tighten up loose nuts. As matters stood, the 
speed for the whole distance works out to about 
35 miles per hour. Six of the other competitors 
covered the distance in under two hours. 

After all, these high speeds are of little interest, 
save indirectly. In nocountry will the authorities 
allow them as a regular thing, but.it is possible 
that indirectly these contests have their uses. The 
bicycle rider of to-day has, doubtless, to thank the 
racing track for the present perfection of his 
mount, and these motor-car contests may ulti- 
mately prove equally advantageous. Though the 
French authorities are in these matters less stringent 
than ours, they have recently introduced some regu- 
lations requiring drivers to an examination 
before being licensed, which have raised much ad- 
verse comment. The examiner is directed to test 
candidates as to their sany froid, an excellent idea, 
if it were practicable, but, as matters stand, some- 
what ridiculous. Any attempt to accomplish 
the task efficiently might, with a nervous examinee, 
result in a serious accident; as, however, the 
examiner is directed to accompany the driver 
throughout the test, he is not likely, for his own 
sake, to interpret the ministerial regulations too 
literally. 

The two objections usually urged against the oil 
or spirit type of car are, firstly, vibration, and, 
secondly, the smell. In fact, one critic has 
stated that an oil engine ‘‘ barks like a dog and 
smells like a cat.’”’ Both smell and vibration, 
however, are only seriously troublesome to the 
occupants of the car when the latter is at a stand, 
and the general public are interested solely in the 
former of these drawbacks. Certainly the exhaust 
from an oil engine is rather a trial to a delicate nose, 
but its reek is certainly less objectionable than that 
of horse droppings, which the community accepts 
without a murmur. The sanitary conditions of our 
great cities would be distinctly improved by the 
substitution of the motor for the horse, and with the 
change would disappear the last objection to the use 
of asphalt, that most hygienic of pavements. It re- 
mains, moreover, to be seen whether it may not 
prove entirely practicable to eliminate the objection- 
able smell. One French inventor has proposed to 
accomplish this by passing the exhaust over finely- 
divided metals of the platinum group, which by 
catalysis complete the combustion of the charge 
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before it passes into the open air. In the case of 
stationary engines the noise is easily eliminated by 
suitably arranging the exhaust, but car-builders 
seem to have been less successful, though with the 
new makes it is certainly less pronounced than 
originally. 

Motors using heavy oil have, so far, made little 
progress in public favour, though one or two firms 
have attacked the problem with much ardour. The 
principal advantage which a successful heavy oil 
motor-car would possess is that fresh supplies 
could be obtained at every village in the kingdom. 
When petroleum spirit is the working agent this is 
not the case, as few persons are licensed to keep it 
for sale, and the railway companies set restrictions 
on its transport by rail. The ease with which such 
fuel is vaporised has, however, caused most de- 
signers to give it the preference. Should the new 
Diesel motor finally establish itself, the necessity 
for this vaporisation would disappear, and heavy 
oil would then be as well adapted for motor-car 
work as the spirit. This motor has also an 
advantage in that it is self-starting, but being 
still in the experimental stage a definite opinion 
as to its suitability for motor-car work must be re- 
served. 

In the foregoing we have made no reference to 
steam motor-cars, to which English designers seem 
to have paid more attention than to the oil or 
spirit motor. The Thornycroft car and that of the 
Lancashire Steam Motor Company have both been 
successfully used for heavy cartage, whilst Messrs. 
Toward, of Newcastle, have constructed efficient 
steam omnibuses. A completely equipped steam 
carriage has also been produced in the States, 
the whole working of the boiler being regulated 
automatically ; but, nevertheless, it is possible 
that in the end the victory will be with the 
oil motor. The steam engine has certain very 
important advantages in the ease with which 
the speed can be regulated or the direction 
of motion reversed ; but it has the drawback 
of using its fuel less efficiently than the internal 
combustion motor, and of requiring a much larger 
supply of water. On the other hand, a cheaper 
fuel can be used, and when weight is relatively un- 
important, as in the case of cars for heavy goods 
traffic, the additional supplies needed constitute no 
serious disadvantage. In fact, as matters stand, 
there is little to choose between the two types of 
motor, but the promise of substantial improvement 
is less in the steam engine than in its rival, and 
hence it may be that the future rests with the 
latter. 

For certain purposes the motor-car is never 
likely to displace the horse. On good roads the 
latter will, no doubt, be at a disadvantage ; but in 
cross-country roads the motor will have no chance. 
If a motor-car gets bogged, the effeet of setting the 
engine at work is simply to make the wheels bury 
themselves more deeply, and the only chance of 
getting the vehicle out by its own effurts is to take 
a line from the car to some anchorage and wind up. 
Failing facilities for this, resource must be had to the 
despised horse, who, at a pinch, can ‘‘ yank a street 
car out of coal cellar.” This limitation to the powers 
of the motor-car has been clearly apparently in 
some of the many excellent tests which were made 
under the auspices of the Liverpool Self-Propelled 
Traftic Association. In view of the enormous amount 
of heavy haulage which has to be accomplished in 
South Lancashire, it is natural that it is to this de- 
partment of motor-car work that the Liverpool 
trials have been mainly directed. The tests about 
to be made in connection with the Richmond Show 
may give us equally valuable hints with respect to 
the lighter class of vehicle, for which is likely in the 
end to be a very large demand. In the meantime 
none of these can be considered entirely satis- 
factory. The first cost is excessive, and there is 
much to be done in simplifying the handling and 
maintenance of the machinery. We are generally 
credited with being a wealthy nation, but most 
even of the well-to-do would think twice before 

ying the prices now demanded in Paris by the 
Socndh builders. Eight hundred to fourteen 
hundred pounds sterling are the prices asked for the 
cars made by Messrs. Panhard and Levasseur, who 
control the Daimler patents in France. Apparently, 
however, these rates do not deter Frenchmen, as 
the firm is said to be overwhelmed with orders, as 
well as Messrs. De Dion and Bouton, who have 
14,000 orders for tricyles on their books at the 
present date. These tricycles are certainly not 


ideal machines, the motor being started by hand, 





and somewhat noisy, but the figure quoted shows 
the reception’ awaiting the ideal motor when it 
shall at length be devised. 





SHIPPING RINGS. 

THE report of the reception at the Board of 
Trade of a deputation organised by the British 
Iron Trade Association on the subject of shipping 
rings and conferences will have been read with 
interest by all who are concerned in the commer- 
cial prosperity of the Empire. Introduced by Sir 
John Jenkins, M.P., the deputation included re- 
presentatives of the Manchester, Oldham, Leeds, 
Durham, Liverpool, Blackburn, Birmingham, Wol- 
verhampton, and Middlesbrough Chambers of Com- 
merce, the North of England and Midland Iron 
Manufacturers’ Associations, the British Mercantile 
League, the Cleveland Ironmasters’ Association, the 
Amalgamated Society of Engineers, the Durham 
Miners’ Association, the North of England Amalga- 
mated Iron Workers, the National Blast-Furnace- 
men, the Derbyshire Miners, and the cement trade. 
A more representative body of the commercial in- 
terests in the country could scarcely have been 
assembled. 

Mr. John Jenkins, who spoke first, said they 
wished it to be understood that they had no objec- 
tion to shipping firms and companies making 
arrangements among and between themselves, to do 
the best they could to further their own commercial 
interests in competition with new comers, with 
Continental rivals, or otherwise, so long as this 
was done without direct injury and special hardship 
to other interests. ‘‘The main object,” said he, 
‘*of this Commission is to get the Government to 
realise that serious harm is being done to the trade 
of the Empire by the system of shipping rings and 
differential freights, and to ask that an inquiry by 
Royal Commission or Select Committee should be 
made into the whole matter.” 

Amongst the more important reasons put forward 
by the various members of the deputation, for the 
appointment of such a Commission, the following 
are worthy of particular notice : 

1, The iron and steel trades had largely lost their 
Indian, South African, and Australian markets, to 
Germany and Belgium, because of these shipping 
rings and their policy, which benefitted the 
foreign manufacturer and merchant at the expense 
of their British rivals. 

2. In consequence of the artificial stimulus given 
to foreign freights, the cheapest and best way to 
ship goods from Liverpool to Java was to send them 
vid Amsterdam. This was put forward as an 
example. 

3. Whenever British shipowners had started 
quoting fair rates they were nursed in such a 
manner by the ring, that they were either driven 
out of the trade or into the ring. 

The only tangible remedy suggested to the 
Government for the suppression of these evils was 
that mentioned by Sir John Jenkins. He pro- 
posed that in future when a contract was 
being drawn up for the carrying of mails be- 
tween the Government and a shipping company, 
a stringent clause should be inserted providing 
that under no circumstances should the subsidised 
company carry foreign goods from Continental 
ports at lower rates than it carries British goods 
from British ports. In reply to the various repre- 
sentations which were made to him, Mr. Ritchie 
remarked that the question was one of the very 
greatest difficulty, ‘‘ Combination,” said he, ‘ is 
not illegal, and, indeed, it is resorted to by almost 
every trade in the country and by the working 
classes, Everybody who combines will be prepared 
to demonstrate that his particular combination is 
in the public interest, and that every other com- 
bination is against it. . . . The real way of meet- 
ing one combination is by another combination,” 
He then proceeded to express his astonishment that 
the shippers and shipowners did not endeavour to 
shake themselves free of the hand which seemed to 
grasp and paralyse their action. He suggested 
that the real remedy was to endeavour to enlist 
the sympathy of public opinion on behalf of the 
trade and shippers of this country. Having stated 
his intention to communicate with the other side— 
we presume he meant the members or represen- 
tatives of the shipping rings—Mr. Ritchie promised 
that the facts on both sides should be published 
in connection with the Commercial Department of 
the Board of Trade. 

While we are unable to express any very sanguine 








expectations as to the result of the proposed inquiry, 
nevertheless the admission of daylight on, and the 
consequent disclosure of this disastrous system of 
trade competition, must have its effect upon public 
opinion. 

We read of this deputation with the recollection 
of The Mogul Steamship Company v. M‘Gregor 
comparatively fresh in our minds. Finally disposed 
of in the House of Lords on December 18, 1891, 
that important fragment of our system of case-law 
enabled Mr. Ritchie to say with confidence and 
with authority, ‘‘Trade combinations are not 
illegal.” Were these bodies not entitled to the 
sanction of the law courts how few members of the 
deputation could have approached the President of 
the Board of Trade with an easy conscience. Be- 
sides the avowed representatives of trade unions, 
there were present many employers of labour who 
could scarcely advocate the suppression of a shipping 
ring, without realising that legislation against such 
a body might with equal justice be directed against 
trade associations, of which they themselves are 
members. 

It was in all probability a knowledge of the exist- 
ing law, as Jaid down in the Mogul case, which led 
the deputation to lay their grievances before the 
Board of Trade. Nevertheless, it may be of interest 
to briefly describe the nature of the combination 
which was held to be lawful at the commencement 
of this decade. 

McGregor, Gow, and Co. owned certain ships 
which they used in connection with the Chinese 
tea trade. The Mogul Steamship Company were 
owners of, or managing owners interested in, 
steamers engaged in the trade between China and 
England and elsewhere. _ Tea exported during the 
season from Hankow to England is either shipped 
there or else sent to Shanghai, at the mouth of the 
river, and sent direct to England. The defen- 
dants desired to secure a monopoly in this trade, 
and to maintain freights at remunerative rates. 
With this object in view they issued the follow- 
ing circular: ‘‘To those exporters who confine 
their shipments of tea and general cargo to Europe 
to certain ships and companies (enumerating them) 
we shall be happy to give a rebate of 5 per cent, on 
the freight charges. Exporters claiming the returns 
will be required to sign a declaration that they have 
not made, or been interested in, any shipments of 
tea or general cargo to Europe by other than the 
said lines.” The ships so favoured went by the 
name of ‘‘Conference” vessels, and arrangements 
were made whereby a Conference vessel was always 
to be present at any port where a ship outside the 
Conference attempted to obtain a cargo. The 
plaintiffs were refused admission to the defendants’ 
‘‘ring,” and sustained very serious damage by 
reason of the reduction of freights. They sought 
an injunction to restrain the defendants from con- 
spiring in this manner, and they also claimed 
damages. At the conclusion of a luminous judg- 
ment, the present Lord Chancellor was heard to 
say: ‘‘I am of opinion, therefore, that the whole 
matter comes round to the original proposition, 
whether a combination to trade, and to offer in 
respect of prices, discounts and other trade facili- 
ties, such terms as will win so large an amount of 
custom as to render it unprofitable for rival cus- 
tomers to pursue the same trade, is unlawful, and I 
am clearly of opinion that it is not.” In passing 
we might remark that the famous case, of which 
the above is but a brief summary, was before the 
courts in one form or other, for a period of nearly 
six years. It has recently been referred to, in con- 
nection with the late Lord Esher, who stood alone 
against the remainder of the judicial bench in 
support of the plaintiffs’ case. 

The existence of trade combinations, whether 
they are in the nature of “unions” or ‘rings, 
has now become so well recognised that it would 
be idle to explain their objects. If the law were 
to enforce freedom of trade, by subjecting these 
organisations to control, it would punish those 
who make a perfectly honest agreement with & 
belief that it is fairly required for their protection. 
It would be wholly futile to ask the Court to decide 
between reasonable and unreasonable competition. 
No judge, however well versed in the various 
departments of commercial law, would be com- 
petent to decide such questions. 

With these few words in acknowledgment of the 
legality of the “shipping ring,” we pass 0” 
consider the nature of this particular form of com- 
bination and the effect which it is likely to have 





the shipping trade. 
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It is a recognised principle of political economy 
that combination which involves the accumulation 
of capital and investment upon a large scale, enables 
a business to be conducted on the system of small 
profits and quick returns. Time after time we have 
seen the co-operative system bring down prices, in 
the first place at the shop or store where the goods 
were sold; and in the second place, at the establish- 
ments of the smaller dealers, who are otherwise 
frozen out. The ultimate result, therefore, of trade 
combination is a universal lowering of prices. Ifthe 
shipping rings of which the deputation complained 
last week had been organised merely for the pur- 
pose of a universal lowering of shipping rates, the 
delegates might seek to enlist public sympathy in 
vain. 

According to Sir John Jenkins, the avowed 
object of the ‘‘ ring,” which consists, be it observed, 
of British shippers, is to give preferential rates to 
exporters from foreign countries. The result is 
that any tramp who seeks to obtain a cargo at a 
foreign port finds another ship belonging to a ring 
ready to load, at rates which penalise the ‘‘out- 
sider,” and render his efforts to establish a small 
connection utterly fruitless. When looked at from 
an ethical point of view, we reflect, ‘‘Is not this 
boycotting in another form?” In the suppression 
of this evil, which is no better than the secret 
commissions, we feel confident that the British 
public would rejoice. 

Mr. Ritchie, in the course of his reply to the 
deputation, suggested the true remedy, and that is 
the organisation of an opposition ring. We have 
seen the power of a trade union considerably cur- 
tailed by the establishment of an employers’ fede- 
ration. The forfeiture of a little capital which 
would have to be laid out in order to provide the 
sinews of war might prove a most profitable invest- 
ment fur those whose interests are affected by the 
“shipping rings.” 








CHINESE RAILWAYS. 

When we recently (see ENGINEERING, page 620 
ante) referred to the Anglo-Russian Agreement in 
China, we expressed the hope that the arrange- 
ment which had been made would be the begin- 
ning of a more general understanding based on those 
common-sense economic principles which alone can 
insure that their industrial developments can be in 
the interests of the subjects both of Britain and 
Russia. While it must be admitted that there has 
been a considerable improvement, both in the spirit 
and the method of the recent communications 
between the British and the Russian Governments, 
still event are continually occurring which make it 
difficult to indulge in very optimistic visions regard- 
ing their future relations. We have no sympathy 
with those journalists who are continually charging 
the Russian Government with deliberate want of 
good faith ; as we believe that, in many cases, they 
are forced to take certain positions on account of the 
natural evolution of events. At the same time, 
while we recognise the evident sincerity of the Czar, 
and no doubt also of his chief advisers, in the desire 
of a better understanding, it cannot be denied that 
the doings of their agents often give the impression 
that a ‘‘long spoon” is very necessary when carrying 
out negotiations withthem. Notonly dothey seem 
inclined to strain the letter of an agreement and 
overlook its spirit, but they never miss an oppor- 
tunity of raising new difticulties which, if left alone, 
would solve themselves in the natural course of 
events. 

The demand of the Russians that they should be 
allowed to connect Pekin with their Manchurian 
Railways is a very good illustration of the irritat- 
ing process which seems to be continually going on. 
Those who have followed recent events in China 
are aware that the present Imperial Chinese Rail- 
way from Pekin, vid Tientsin, is being extended 
through Shan-hai-Kwan to Niuchwang, and thus 
will connect a most important .open port with 
Pekin, and give opportunity for the trade of all 
nations being developed. On the other hand, the 

ussian Trans-Manchurian Railway to Port Arthur 
for its trading port Talienwan, near to Port 
Arthur. It is quite evident that if the Russian 
system be connected direct with Pekin, Talienwan 
MN cut out Niuchwang, and placa not only the 
me trade with Pekin and the surrounding trade 
th e hands of the Russians, but also give them 

€ military control of the capital of China. A 
reading of the correspondence on the subject, and 
with it which has just been 


of others connected 





published as a Government Blue Book, it must be 
frankly confessed, leaves an unpleasant impression 
regarding the methods of the Russians in matters 
of diplomacy. 

The correspondence had its origin in the disputes 
which arose out of the contract for a loan arranged 
by the Chinese Government. with the Hong Kong 
and Shanghai Bank for the construction of an 
extension of the Chinese Northern Railway system 
to Niuchwang, and with the international agree- 
ment with regard to spheres of influence in the 
matter of railway enterprise which arose out of 
those disputes. First came the demand to the 
Chinese Government that Mr. Kinder, the English 
engineer, should be removed from his position of 
superintendent of the railway lines north of 
Tientsin, and be replaced by a Russian engineer. 
Next, the carrying out of the mortgage loan which 
China entered into with the British banking-house 
was interrupted by means of similar remonstrances. 
Lord Salisbury informed the Chinese Minister that 
Russia had no right whatever to object to the loan, 
and he strongly advised China to pay no regard to 
the objection. The Russian Government was at 
the same time given to understand that the steps 
which their representative was taking in Pekin was 
in manifest contradiction to the treaty of Tientsin, 
and if persisted in would involve a violation of our 
rights which must lead to consequences of great 
gravity. The reasons which were given in justifi- 
cation of the act were very weak, and were based 
on supposed analogies of what had been done by 
the British Government, but of which the con- 
ditions were perfectly different. 

In August of last year, the idea of an agreement 
between the two Powers, laying down spheres 
of influence within which the one should not 
interfere with the other, was proposed, and it came 
from the Russian side. It was in the form of a 
suggestion that an arrangement should be made 
‘*by which Great Britain should be bound not to 
interest herself in railway or mining concessions in 
Manchuria ; Russia on her part binding herself in a 
similar manner with regard to the richer and more 
populous district of the Yang-tze.” Sir Claude 
Macdonald pointed out that such an agreement 
would be a violation of the principle of the ‘‘ open 
door,” but, at the same time, there were considera- 
tions which rendered it desirable. Count Muravieff 
pointed out as an inducement for arriving at it that 
‘*the interests of the two countries in China were 
distinct in character. Russia’s was more political, 
and confined to the north of Pekin, and especially 
to Manchuria, for the protection of her Trans- 
Siberian outlet ; while England’s interests in China 
were chiefly commercial, and more concerned with 
Central China and the basin of the Yang-tze.” Lord 
Salisbury agreed to entertain the idea, but it took 
a long time to put it into practical shape. Petty 
jealousies of various kinds, which were proved to be 
without foundation, cropped up, and led to delays ; 
but after lengthy correspondence and more con- 
cessions on the part of Britain, the agreement was 
at last signed amid mutual congratulations. 

These had scarcely subsided, when a very dis- 
agreeable impression was — by Russia 
making the demand for a direct connection be- 
tween Manchuria and Pekin, to which we have 
already alluded. The demand is founded on a 
supplementary vote which seems to have slipped 
in almost as an after-thought. Our representative 
at St. Petersburg certainly overlooked the forced 
interpretation which M. de Giers has put upon it, 
as is evident from the description which he gives to 
Lord Salisbury of its object. Sir Charles Scott said: 
‘*The reserves formulated in the Russian Memoran- 
dum have, I understand, reference to the desire of 
the Russian Government to have free hands to 
arrange with the Chinese Government for the pro- 
jection of lines in Manchuria to connect their (the 
Chinese) northern system of railways with the 
Russian lines through Siberia to Port Arthur and 
Talienwan. This colossal undertaking, which, it 
is contemplated, will when completed have cost 
the Russian Government no less a sum than 
70,000,0001., will eventually place St. Petersburg 
and Europe in direct railway communication with 
Pekin and Northern China, and the advantages 
anticipated therefrom to the commerce of the whole 
world count for a great deal inthe sanguine expec- 
tations of the Siberian Railway Committee, that 
the line will in time amply repay the cost of its 
undertaking.” He evidently assumed that the 
Russians would take advantage of the line being 
constructed to Niuchwang, and that the agreement 








had removed all the difficulties which had been 
apprehended. Instead, however, of this reasonable 
method of procedure, the agreement is made the 
pretext for demanding the right of constructing a 
new line to Pekin which would be directly orn, 
control, and thus make Pekin a Russian railway 
terminus. The object is evidently to divert the 
trade from Niuchwang, and instead of co-operating 
with the Northern Railway, to isolate and starve 
it. Meantime, the Russians are not pressing their 
demand, which is said to have been referred to St. 
Petersburg for consultation ; and we hope that the 
influence at head-quarters will be sufficient to pre- 
vent it being repeated.. It would save a great deal 
of trouble if matters of this kind were not left to 
the local officials in China, but were considered in 
the first place by the responsible members of the 
Government. We do not propose to follow the 
devious windings of diplomacy in China, but the 
example we have been considering is sutticient to 
show that, in the construction of railways in that 
country, the diplomat takes a more important place 
than the engineer. As Lord Salisbury said some 
time ago, the politics of China are railway politics. 








TRADE UNION FUNDS. 

AN interesting point in the law relating to the 
distribution of the funds of a trade union, when the 
society has been dissolved, came before Mr. Justice 
Byrne the week before last. It appeared that 
in July, 1872, a society entitled “Phe Printers 
and Transferers’ Amalgamated Trades Protec- 
tion Society,” was registered under the Trades’ 
Union Acts. Its object was to raise funds by 
weekly contributions in order to carry out the 
usual purposes of a trade union. There were two 
classes of members, printers and _ transferers, 
of whom the former paid in twice as much as the 
latter, thus becoming entitled to receive twice as 
much in the case of a strike or lock-out, The rules 
provided that the society might at any time be 
wound up by a resolution of not less than four- 
fifths of the members, but there was no provision 
as to the distribution of the funds in the event of a 
dissolution. 

In December, 1898, a resolution, to wind up 
the society was duly passed, About 1000/. re- 
mained after the payment of all expenses there 
were 201 members at the date of the dissolution. 

The following questions arose in deciding who 
was entitled to the money: (a) Whether it should 
go to the Attorney-General, who on the part of the 
Crown might possibly have claimed the goods as 
bond vacantia. (b) If it were divisible among the 
surviving members, were they to take in proportion 
to the amounts paid in by them or in equal propor- 
tions ? 

The Attorney-General having made no claim on 
behalf of the Crown, the learned Judge decided 
upon the authority of the case of Cunnack v. 
Edwards ({1896] 2 Ch., 679) that the fund should 
be divided amongst the members in such a manner 
as to give the printers double the share of the 
transferers, without incurring the expense and 
trouble of taking an account in order to find 
out how far some of the members had already 
been in receipt of benefits under the rules of the 
society. 

In the case of Cunnack v. Edwards, which bore 
some resemblance to that before the Court, a 
society had been established in 1810 to raise a fund 
by subscriptions, fines, and forfeitures to provide 
annuities for the widows of deceased members. In 
1830 the rules were revised, and the suciety con- 
formed to the provisions of the Friendly Societies 
Act, 1829, but the objects of the society were in no 
way altered. By 1879 all the members had died. 
The last widow <~nuitant died in 1892, the society 
then having a surplus or unexpended fund of 12501. 
It was decided, to usea legal phrase, that there was 
no *‘resulting trust” in favour of the legal personal 
representatives of the members of the society ; that 
the society was not a ‘‘ charity,” and therefore the 
unexpended fund was not applicable cy-prés to 
charitable purpose; and that the fund passed to 
the Crown as bond vacantia. 

It will at once be seen that although this case 
is similar to that decided by Mr. Justice Byrne, 
yet there exists an iniportant distinction between 
the two. When a man subscribes to a fund out 
of which his widow is to receive a pension, 
he parts with his money irrevocably. Once the 
pension is paid, the object for which he had 

ecome a subscriber is effected, and his interest 
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in the fund disappears for ever. Where, as in 
the present case, a man subscribes to a union his 
interest in the society and its effects never com- 
pletely vanishes, as there is always a remote 
chance of some further good accruing to him, 
whether in time of sickness or during the 
continuance of a strike. Even allowing the 
existence of this distinction, we see that in 
each case, when the society is dissolved, the 
only persons interested in the fund are the 
then existing members; but whereas in the case 
of the pension fund the whole sum became 
vested in the Crown as bond vacantia, in the pre- 
sent instance Mr. Justice Byrne ordered it to be 
divided amongst the members in the proportions 
according to which it had been originally subscribed 
by them. ‘‘The true ground,” said he, ‘‘is that 
there was here a resulting trust in favour of those 
who have contributed to the funds. Members in 
this case did not part with their money in favour 
of third persons, but were all equally entitled to 
contingent benefits on the happening of certain 
events.” 

What the result would have been, if the Attorney- 
General had put in a claim to the fund as bond 
vacantia, it is difficult to say. The point did not 
arise, but the fact of his not claiming is strong 
evidence that he did not consider that the Crown 
had any legal right to the money. 

Although the amount involved in this particular 
case was small, yet the principles according to 
which it was decided are sometimes applied in cases 
where the sum to be divided up must be measured 
up in thousands of pounds. Those who have to 
settle the rules of Mutual Benefit Societies will 
realise how important it is not only to provide for 
the needs of the club while in existence, but also 
to frame provisions which will insure its being 
wound up on a satisfactory basis. 








MESSRS. WILLIAM CORY AND SON’S 
WORKS. 

On Friday, the 9th inst., a number of members 
of the Institution of Civil Engineers paid a visit to 
the derrick coal-unloading pontoons of Messrs. 
William Cory and Son, which are anchored in the 
river below Blackwall. 

These structures possess many points of interest, 
and are well worth a visit, both on account of the 
—_ quantity of coal they handle in a given time, 
and the mechanical means whereby this handling is 
effected. There are three of these pontoons, and 
although the most recent of them, which has been 
working about four months, is naturally the most in- 
teresting, the party was shown first of all the oldest 
one, so that members might get a better idea when 
they were taken to the new one of the improvements 
that had been made in the latter. Before describ- 
ing the machinery on board, we may say that the 
smaller one visited will unload 3000 tons out of two 
vessels lying alongside in twenty-four hours, and 
the steamers bringing the coal from Newcastle can 
be loaded and unloaded twice in one week and once 
in the next; that is to say, the vessel can come 
alongside laden with coal, be unloaded, return 
to Newcastle, bring another load, and be un- 
loaded again before the end of the week; 
but if sent back to Newcastle, it can only 
return and be unloaded once in the following 
week. It will, however, bring two cargoes again 
the week after. The machinery on the above-men- 
tioned pontoon requires 24 fillers in each steamer 
discharging, whereas the most recent pontoon will 
unload 10,000 tons in ten hours, and requires only 
four fillers in each steamer. The dimensions of 
this latter pontoon are very large, the length being 
500 ft., and the breadth 47 ft.6in. The draught 
of water is 7 ft. It is fitted with nine hydraulic 
derricks which run on rails, so that they can travel 
longitudinally along the pontoon. Each of these is 
fitted with a grab capable of lifting, when full, about 
2 tons, and the operation of transferring the coal 
from the colliers to the lighters is as follows: Two 
steamers to be unloaded are moored along one side 
of the pontoon, while the barges are moored on the 
other. The grab is dropped into the coal (which in 
the present case was small); it is then drawn up 
with its load, swung round over a hopper on the 
other side of the pontoon, and discharged into a 
weighing machine. This weighing machine works 
automatically, and registers each lot by means of a 
Harding counter. All these weighings are added 
together by this means, and the total at the end 
of the shift, or when the steamer is empty, can be 





After being weighed, the coal is dis- 


easily taken. 
shoot into the 


charged automatically down a 
rges. ; 
It will readily be seen that an enormous quantity 

of coal can thus be dealt with in a very short space 
of time, and with a minimum of manual labour. 
The total amount of coal which this large pontoon 
is capable of transferring into barges is from 
1,500,0000 to 2,000,000 tons per annum. Messrs. 
William Cory and Son are now having steamers 
built in such a way that the whole of the coal, 
except a very few tons, can be removed by 
means of grabs without the aid of fillers at all. In 
the older steamers more filling has, of course, to be 
done, on account of the difficulty of getting the 
grab under the overhanging portions of the deck. 

The hull of the large pontoon is of great strength, 
and is of steel. It is fitted up with four 300 
horse-power marine boilers, hydraulic pumping 
engines for working the derricks, and electrical 

lant for electric lighting, the whole of the work 
ing carried on at night by the light of incandes- 
cent lamps. There are two hydraulic accumulators, 
one at each end of the pontoon, which give a pres- 
sure to the water of 800 lb. per square inch. The 
pontoon is fitted up with a mess-room and lavatory 
for the use of men working on board. 

Although the grabs work best in small coal, they 
can, however, be used perfectly well in Welsh and 
other large coal, and we understand that they have 
been found to break this less than is the case where 
ordinary hand labour is employed. When the coal 
has been placed in the barges, it is taken up the 
river to the many places where it is required: 
Messrs. William Cory and Son having a fleet of 
some 1500 barges and 25 tugs. These are kept 
continually employed. 

After leaving the large pontoon the visitors were 
taken to asmall one a little further down the river, 
where they were shown grabs at work in large coal; 
after which the return journey was made. 

Messrs. William Cory and Son provided lunch 
for the visitors during the outward journey, and 
tea while the boat was making the return trip. 
Altogether, the excursion was very oe 
though some members might perhaps think that a 
little less coal dust would have been an advantage. 
A drawback of that kind is, however, inseparable 
from such an excursion. 








MOTOR VEHICLES, 

Durinc the past few days a series of competitions 
between motor vehicles have been held under the 
auspices of the Automobile Club, an institution 
which has its headquarters at 4, Whitehall-court, 
London. It would, perhaps, be more appropriate to 
refer to the proceedings as a series of exhibitions 
rather than competitions, as the tasks set the 
vehicles and the performances to which they were 
confined by the regulations were well within the com- 
pass of average machines of this description. To- 
morrow there will commence at Richmond a show of 
motor-cars and other self-propelled vehicles, and this 
will last through the following week. In addition to 
the exhibition of the vehicles on the show ground, 
which is the Old Deer Park, the programme in- 
cludes a display of accessories, including machi- 
nery in motion, time tests of motor vehicles, cycle 
races, hill climbing tests, and conveyance of the 
public in motor vehicles on the tracks. There will 
also be awards for the best design of motor car- 
riages, a competition for commercial motor vans, 
omnibuses, &. In addition to this, there is set 
down in the programme a ‘‘ competition for designs 
of uniform for servants attending gentlemen on 
motor vehicles,” and a competition for posters for 
motor-car advertisements. 

The competitions commenced on Friday, the 9th 
inst., with hill-climbing trials, the particular hill 
selected being the steep pitch which leads up from 
Petersham to the Star and Garter Gate of Richmond 
Park. This hill was, in the old days, before pneu- 
matic tyres and geared bicycles with long cranks, 
considered a fairly stiff test for cyclists, and the 
man who could struggle to the top was looked upon 
as a strong rider. the present day, however, 
any average cyclist will live to the summit, there 
being no part so steep as 1 in 9, and that only for a 
few yards. We have not been able to get a list of 
the entries for this competition, and it was diffi- 
cult to tell from observation which cars were 
taking part in the competition, and which were 
only onlookers. So far as we have been able to 
gather, about a dozen cars were engaged in the 





contest, some being driven by oil.engines, and some 
by electricity. There were no steam vehicles jin 
this trial. All that were running did not get to 
the top. The majority ran very well so long as 
they could be kept going, but there was often a 
difficulty in starting again after a stop had been 
made so far as the oil motors were concerned. 
One electrically driven carriage, which appeared to 
be of American origin, made a triumphal progress 
up to the top, but it may be questioned as to the 
state of the batteries after such a tour de force, 
On the whole, it may be said that Petersham Hill 
is not beyond the scope of a well-designed motor 
car, but the careful owner would prefer to goa good 
way round rather than negotiate it. 

Saturday last, the 10th inst., was devoted to the 
long-distance electric trials, but there appeared to 
be only two entries. The vehicles started from 
Richmond Station and travelled on the Kingston- 
road. We have been unable to ascertain the result 
of this trial, but are informed that particulars will 
be communicated ‘‘ subsequently.” On Monday 
last the meet was set down for ten o’clock at the 
Red Lion Hotel, Southall, but it was some time 
after this that the first vehicle was started on its 
journey. The long-distance petrol trials were 
undertaken on this day, the run being about 27 to 
28 miles out on the Oxford road. Here, again, it 
was a little diffieult for the uninitiated to distin- 
guish between competitors and spectators, but we 
gathered from a list, which the assistant secretary 
kindly allowed us to look at, that there were ten com- 
petitors. The rules provided that the speed of any car 
was not to exceed 12 miles an hour, a very proper 
regulation, as road racing with motor cars is a thing 
that should be discouraged on all occasions. The 
rate of travelling was, however, so much within 
the powers of the vehicles engaged that the test 
was a very moderate one,and, so far as we could 
see, no casualties occurred. The display was, how- 
ever, sufficient to make plain what we think most 
persons have recognised, namely, that the average 
oil motor-car is not the kind of vehicle most persons 
would select for a pleasure trip in the country. The 
rattle, jar, dust, and stench are as opposed as any- 
thing can well be to the peace and quiet of the 
country. If we make an exception to this state- 
ment it is in favour of the Lanchester car, 
which appeared to us the smoothest running and 
pleasantest vehicle on the road. Some of the 
carriages under way were simply terrors from the 
rattle and noise they made, and the reckless way 
they were driven. A great deal remains to be done 
before the average motor-car approaches the 
horse-drawn carriage simply as a pleasure vehicle ; 
unless it be, perhaps, in the eyes of mechanical 
cranks or amateur engineers, who desire to pose as 
scientific experts. Of course, from a utilitarian 
point of view the question has quite another aspect ; 
and if only for the relief mechanical propulsion of 
road carriages will bring to cab and omnibus horses 
the designing of motor vehicles deserves every en- 
couragement from all lovers of horses. 

The most important and interesting trial of the 
series was that which was brought off on Tuesday 
last, when the long-distance heavy trials took place. 
The meet was at Uxbridge at 11 o'clock. There 
were, we believe, four entries, although a fifth 
vehicle, steam propelled, which started very much 
later appeared also to have entered. The four 
vehicles referred to were a steam lorry on the 
Thornycroft system, entered by the Steam Carriage 
and Wagon Company, two oil-engine driven vehicles 
entered by the Motor Carriage Supply Company, 
and a Post-oftice van by the Daimler Motor Com- 
pany. The Thornycroft lorry was a well-designed 
piece of work that had the appearance of being an 
engineer’s job. It carried 3 tons of cast iron, the 
tare weight being 2 tons 19 cwt., and made the 
journey out and home, about 20 miles in all, in @ 
most satisfactory manner. It was driven by a two- 
cylinder horizontal engine, placed under the plat- 
form. The speed for this load was confined to 
5 miles per hour, a rate of travelling which gave 
the vehicle an ample margin. The Motor Carriage 
Supply Company’s two wagons carried respectively 
2 and 5 tons, the tare for the former being 2 tons, an 
for the latter 3 tons. The motors appeared to be . 
the usual oil-engine type, though we understan 
there are some modifications introduced specially 
for this description of heavy work. There are four 
changes of speed on the lighter van, and these, a8 
well as the reversing, are all effected by one — 
The speeds are 1.86 miles, 3.7 miles, 5.59 mules, 
and 7.45 miles per hour respectively. There is 
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cooling apparatus on the front, which acts partly 
by means of a fan and partly by the natural 
current of air due to the progress of the vehicle. 
This is used for the refrigerating water of the motor 
cylinders. We understand the 2-ton wagon con- 
sumed 2 gallons 6 pints of petroleum on the 20-miles 
run, which was made in about 33 hours, the limit of 
speed for this vehicle being placed higher than for 
the more heavily loaded vans. The loss of refrigerat- 
ing water was 11 fluid ounces. Wooden wheels with 
iron and steel tyres were used on the three vehicles 
referred to, the Post-office van alone having solid 
rubber tyres. The rubber came rather badly 
to grief, but it was not sufficient to stop the trip. 
It should be stated that a large number of the ordi- 
nary motor carriages that ran on Monday had pneu- 
matic tyres, all of which appeared to stand well. 

The trials, as we have said, were not altogether 
of the nature of a competition. We understand 
that no prizes are to be given for these trials, but 
that the Automobile Club will issue a certificate 
to those vehicles which fulfilled the trial conditions. 
The observations taken on the runs will be tabu- 
lated in due course, and a record of them kept by 
the club. 

We propose, at a future date, illustrating one or 
two of the most interesting vehicles engaged in the 
trials. 





NOTES. 
EcectRoLytic CONDUCTIVITY WITHOUT ELECTRODES. 


We hear so much about electrolytic conductivity 
and migration of the ions from and to electrodes that 
we may be puzzled to say how an electrolyte 
should behave with regard to induced currents in 
the absence of electrodes. An account of an inter- 
esting experiment which Dr. Behn-Eschenburg de- 
scribes in the ‘‘ Zeitschrift fiir Elektrochemie ” of 
March 2, may, therefore, be acceptable. He built 
up a closed-circuit transformer, consisting of four 
limbs of square section, two 30 in. long, two 20 in., 
united to a square frame. The primary coil of 
20 turns was put on one limb. Around one of the 
vertical limbs he fitted a trough filled with a solu- 
tion of sodium carbonate. The trough had a cross- 
section of 360 square centimetres (56 square inches) 
and a total length of 185 centimetres (73 in.). By 


inserting two electrodes in such a way that the test-_| 


ing current could flow through the square trough 
both to the right and to the left, the resistance of 
the two trough halves in parallel was found to be 
2.42 ohms, which means a resistance of 10 ohms for 
the whole liquid column. During the experiments, 
exploring electrodes were put in the solution at 
various points ; these electrodes were connected to 
a voltmeter V,. Ths induction was measured 
by a secondary copper coil placed near the trough 
and connected to a voltmeter V,). Further, a con- 
stantan wire, equivalent in resistance to the liquid, 
was fixed round the transformer close to the trough. 
If then the electromotive force Ey measured directly 
on the copper coil, agreed with the electromotive 
force E, derived from measurements in the trough, 
and with measurements made on the constantan 
wire, it would follow that under the conditions of 
the experiment the liquid behaves just like a 
metallic conductor of equivalent resistance. The 
experiments were conducted during the course of 
an investigation of transformers, and were not 
pushed to the highest degree of accuracy, 
since there was no theoretical problem to solve. 
They are quite sufficient, however, to prove that 
the liquid coil really replaces a metallic coil. The 
transformer received alternating currents of 50 
periods, 60 amperes at 150 volts. The exploring 
electrodes of V,, a caloric instrument of Hartmann 
and Braun, were inserted at various points of the 
trough across the liquid or parallel to its walls, or 
mM contact with the walls. The electrodes were 
copper plates or wires, the influence of the shape 
of the electrode was not large, but distinct. Al- 
though the exact determination of the respective 
length of electrolytic column in circuit would have 
required a great deal of care, the agreement be- 
tween the calculated and the observed quantities 
was, on the whole, very satisfactory. 


Tue New Japanese Loan. 


Tue long-talked-of Japanese loan has at length 
ee erousht out. We are not much concerned 
with it as a purely financial transaction, but as the 


inf 


‘rmation which has been given in connection 
t is interesting as indicating the financial and 
ial conditions of the country, some of its 
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chief points may be noted. The loan is for 
10,000,0007., and is for 55 years, from January 1, 
1899, but is redeemable at 1001. per cent. after 
January 1, 1909, by drawings from time to time at 
the option of the Governnient of Japan, on their 
giving six months’ notice. The rate of interest is 
4 per cent., and the loan is issued at 901. per 100/. 
The proceeds of the loan are to be applied towards 
the completion of the various remunerative public 
works cited in the following Acts of Parliament : 
Railway Construction Loan of 1892, Public Under- 
takings Loan of 1896, Hokkaido Railway Con- 
struction Loan of 1896, the law relating to the 
placing of a public loan in a foreign country of 
1899. The expenditure under these Acts is esti- 
mated to be as follows: 8,900,000/. for railway 
construction and improvement ; 900,0001. for estab- 
lishment of steel works; 1,000,000/. for extension 
of the telephone service. The prospectus shows 
that the ordinary revenue and expenditure of the 
country is in a satisfactory condition, the surplus 
actually realised during the years 1894-8 being 
6,958,0001., while the estimates for the two follow- 
ing years show a‘surplus of 4,510,000/. During the 
last year a considerable increase has taken place 
in the land tax, the excise duty on saké and 
Customs duties. At the increased rates which 
came into operation this year, the land tax 
is equal to about 2s. 3d. per acre, and the saké 
duty to about 73d. per gallon. A large margin for 
further increase therefore exists as regards these 
two taxes, and in other respects also the taxation 
of the country is exceptionally light. Apart from 
the ordinary budgets, provision has been made for 
the extraordinary expenditure necessary to com- 
plete the public undertakings above named, and 
for the completion of the programme of natural 
defence. The last named is estimated to amount 
to 28,997,000/., in respect of which, 19,608,000I. 
has been appropriated from the Chinese War 
Indemnity, and it is proposed to provide the 
balance of 9,389,000/. partly by internal loans, and 
partly by appropriation of surplus revenue within 
the next six years. The continuance of an annual 
surplus of revenue over expenditure is regarded as 
certain by the Japanese Government. The follow- 
ing are the figures of the population, the foreign 
trade, and the railway mileage of Japan : 





: Annual Value of Miles of 
Year.| Population. | Foreign Trade. | Railway Open. 
aT en aoe 
1893 | 41,388,000 | 17,797,000 | 2136 in March 1894 
1896 | 42,700,000 28,951,000 | 3033 he 1897 
1897 | 45,940,000* 38,243,000 | 3691 > 1898 
1898 | 46, 400,000* 44,265,000 | 4200 = 1899 


eine eae 
* These include Formosa. 
The State owns 10.9 miles of the above 4200 miles of 
railway. 
On March 31 last the National Debt stood as 


follows : F 
Funded debt... ve is 39,125,000 
Debt to the Bank of Japan ... __.. 200, 
Paper money (for the redemption of 

which by March 31, 1900, provision 
has been made) & ae oe 511,000 
Total . 41,836,000 


The amount of debt, therefore, is 18s. per head 
of population but against this the State owns 
assets (railways, telegraphs, telephones, &c.,) 
valued at 30,000,000/. sterling, and lands valued 
at 82,000,000/. (exclusive of timber). These are 
lands belonging to the State, distinct from 
agricultural and other lands belonging to private 
proprietors, from which the State derives the land 
tax, and distinct also from lands which are ‘an 
appanage of the Crown. Altogether the statement 
appears such as to command confidence in the 
financial stability of Japan. 


Euston To CREWE AND Back. 


In connection with the Engineering Conference 
last week, an excursion was arranged on Thursday, 
the 8th inst., to the London and North-Western 
Railway Works at Crewe, the visitors being conveyed 
to Crewe and back by a special train drawn by one 
of Mr. F. W. Webb’s compound locomotives ‘‘ Iron 
Duke.” Thistrain was an exceptionally heavy one, 
and the two runs—down and up—were both ad- 
mirable performances, as will be seen from the 
data we give below. The chief particulars of the 





engine and train were as follow : 











783 
Locomorive. 
Cylinders : 
Two high-pressure ... 15in. dia. by 
24 in. stroke 
a Te . 204 in. dia. by 
24 in. stroke 
Wheels: 
Driving and trailing (coupled) 7 ft. Lin. dia. 
Radial truck ... =e ea ao eae 
Wheelbase : 
Centre of radial truck to centre of 
driving wheels... «.. . = 10 ft. 4h in. 
Centre of driving wheels to centre 
of trailing wheels ... He. 9 ft. 8in 
Total whee : 23 ft. 2 in 
Boiler : 3 
Mean diameter outside plates... 4 ft. 2f in. 
Length of barrel... ccs ae ORE 
sé firebox (outside) 6 ft, 10 in. 
Width of firebox... ded 3 ft. Hin 
Number of tubes... ie 
Diameter of tubes (outside) sis 1 in. 
Boiler pressure ‘0 ss ... 200 Ib. per sq. in. 
Heating Surface: 
Tubes ... ad 1220.5 sq. ft. 
Firebox = rs 159.1 ,, 
Total ... 1379.6 ,, 
Firegrate area : as sis 20.5 ,, 
Weight of Engine in Working Order: 
Weight on radial truck... .. 18 tons 18 cwt. 
ys driving wheels... Ge ED ie 
” trailing ” Bees 3 ” ” 
Total weight - Wee ae gee aes 
Weight of tender in working order 26 ,, 
Total weight of engine and tende 
in working order ... oe (GE ary, 
TRAIN. 
Number of vehicles in train 14 


Weight of train, exclusive of en- 
wit and tender ... _.... ... 329 tons 5 ewt. 
eight of train, including engine 
and tender ... ep Fs sail 5 
Weight of train, including engine 
and tender and passengers 
Total length of train, including 
engine and tender ee Fae 
Number of axles in train, includ- 
ing engine and tender ... eo 62 
Ratio of weight of engine and 
tender to weight of train hauled 1 to 4.18 
The ‘‘ Tron Duke” is one of the ** Black Prince ” 
class of compounds, of which particulars are given 
by Mr. Webb in his paper which we published on 
page 755 of our last issue. The distance from 
Euston to Crewe is 159 miles, and the chief data 
relating to the down and up journeys are as follow : 
Down—Euston Up—Crewe 
to Crewe. to Euston. 
Coal consumed on journey 3 tons2 cwt. 2 tons 16} cwt.. 
Consumption of coal in 
pounds per mile on jour- 


” ” 


420 ” 5 ” 


716 ft. 


= ee we sda 43.7 39.6 
Total quantity of water 

evaporated (in gallons) 5428.5 5005.5 
Pounds of water evapo- 

rated per pound of coal 7.8 7.94 
Class of coal used on en- 

ine Petes ...S. Wales coal 8. Wales coal 

Maximum pull on draw- 

bar at starting ... .. 4.75 tons 7 tons 
Maximum pull on draw- 

bar whilst running >. eSB 38 5, 
Steepest gradient against 

train ‘es hae nei i Ee lin 177 
Maximum speed in miles 

perhour..._... ras 65 
Average speed in miles 

per hour ... : pi 52.4 


On the down journey the train was nearly brought. 
to a stand by signals at Melton crossing, and it 
was slackened nearly all the way from Trent Valley 
Junction until through Stafford Station. South of 
Rugby also a strong side wind was experi- 
enced. On the up journey the conditions were 
better, the train—which was nearly wholly com- 
posed of new stock, ran more freely, and the 
wind was more favourable, the result being, as 
shown by the above data, a lessened coal consump- 
tion, notwithstanding a higher average speed. We 
hope in an early issue to be able to give full details 
of the tractive resistances, &c., during these very. 
interesting runs, and, meanwhile, we congratulate 
Mr. Webb on the performance of his engine. 





AMERICAN Bripegs IN JAPAN.—The Phenix Bridge 
Company, Pheenixville, Pennsylvania, has secured a con- 
tract from the Japanese Government to build a steel 
bridge for the Imperial Railway of Japan. The brid 
will be in six spans, 130 ft. high, and it will weigh 
tons. As soon as the plans are completed, work will be 
commenced, and the bridge will be ready to be shipped 





by September 1. 
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NOTES FROM JAPAN. 
(FRoMm OUR OWN CORRESPONDENT. ) 

Mout, the largest of the coal-exporting ports in 
Japan, is about 18 hours’ steam from Kobe and 
12 hours from Nagasaki. It is a town of compara- 
tive newness in a small bay of the Thimonoseki 
Straits facing Shimonoseki; the latter town, a very 
old one, being on the main island, while Moji is in 
the island of Kiushin. Moji being in a kind of bay 
offers protection from the fierce current of the straits, 
and has the advantage over Shimonoseki of having 
deep water close in shore, the steamer, on which 
I was, anchoring in seven fathoms. At the time 
of my visit the shipping was very scarce, there 
were some five or six ocean-going steamers flying 
the Japanese flag, and but two foreign vessels 
—one being a Holt’s liner and the other a four- 
masted British sailing ship, the first of her kind 
I have ever seen at Moji. Moji is the terminus 
of the Kinshin railway, which runs thence to Naga- 
saki and various other places. The ‘‘ Bank of Japan” 
has its head branch for Kinshin in Moji, too. Though 
the town has grown wonderfully this past few years, I 
doubt whether it grows much more ; I think it can 
never be more than a coaling port. The harbour bears 
none too good a reputation, two large steamers lie 
sunk at its bottom at the present moment, their 
masts and funnels alone being above water, the results 
of two separate collisions, There is also a small 
steamer on the bottom at the Shimonoseki side. 

The coal is put on the steamers by passing it in 
light baskets, each basket holding about 20 lb. 
timed one gang of seventeen men and women when 
working, and they passed fifty loaded baskets on 
board in a minute. The steamer I was on took 230 
tons on board in two hours ; six gangs were working. 

Speaking with one of the mineowners, he told me 
that coal at the pit mouth costs about 1.20 yen per 
ton, or, say, roughly 23. 6d., and yet this same coal 
costs, delivered in large quantities to consumers in 
Kobe and Osaka, about 7.50 yen, or, say, 15s., and in 
Yokohama and Tokio about 2s. more. 

Very large stocks of coal are held in Mojiat present. 


One can see it in piles on both sides of the straits, and |! 


the coal-mine owner referred to above told me that 
they could not get rid of their stocks. It looks as if 
the middlemen in the trade were trying to make too 
much, 

At the present time the liquid fuel question is occu- 
pying the minds of engineers here. In Echigo the 
railway line on the west coast brings a heavy oil which 
remains after the lighting oil has been extracted from 
the crude oil, and which in its turn has had the pitch ex- 
tracted from it, for 7,°% yen, or, say, 14s. a ton. This 
oil is got from the wells in Echigo, but the supply is 
very limited, and the price is sure to go up in the 
summer, when it is bought up by the farmers for 
killing the insects in their crops. The ‘‘ Shell Com- 
pany” is making extensive arrangements for the 
supply of Borneo oil in Japan, and I am told that if it 
can be laid down here for 15 yen a ton it can compete 
with coal even in Kinshin itself. The price being 
asked at present is about 17 yen, I understand. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, June 8. 

SrrvucTURAL iron and steel was advanced late last 
week 4 dols. per ton, and since then a large volume 
of business has been done for autumn delivery at full 
rices. Iron and steel plate has also been advanced, 
= not in such an open way. Buyers find it necessary 
in many cases to bid against each other to secure 
material. The advance of Bessemer to 17 dols. at 
Cleveland and an intimation that 18 dols. will be the 
minimum price before long, was a surprise tothe market. 
Mill irons have also been advanced, and we are look- 
ing for 16 dols. ax minimum furnace price soon to be 
quoted. Pig iron is moving towards 20dols., and at 
present rate of progress it will get there. Very large 
sales have been made for malleable and cast-pipe pur- 
poses. Southern irons are moving up also. Thus far 
coolness has been maintained. There is danger of 
buyers loosing their heads. It would clear the situa- 
tion if it were possible to make an authentic statement 
as to how much unsold capacity there is, at, say, 
July 1, in each department. This would either make 
matters better or worse. The situation is full of un- 
certainties. If there is to be a rush of requirements 
and if capacity is sold up to 75 per cent., where are 
we? The export trace in manufactured products 
continues to improve. The figures for April are 
33,025,920 dols., or 7,000,000 dols. over April, 1898. 
The trust-fever, so far as the iron trade is concerned, 
has pretty nearly run its course. The sheet-iron makers 
will soon be in line. The pipe and tube people are saved, 
and one or two other interests are getting together. 
The rush of orders continues for everything that fur- 
naces and rolls can make. Machinery makers are 
quoted busy, and there appears to be no diminution of 
the pressure for deliveries. The expansion of capacity 
keeps apace. The tube consolidation is capitalised at 
80,000,000 dole. ; but its weak spot is that nine strong 


concerns are not in it. Every inducement is offered 
to private enterprise to enter production, but the 
movement towards powerful combinations is of too 
recent date to allow individual enterprise to gather 
the necessary courage to follow up this advantage. 
The real question for consideration ere long will be 
to what extent will these trusts control. Close students 
see much to study, but it is too soon to draw conclu- 
sions. The present movement is an instructive one, 
and is simply an effort of enlightened self-interest to 
secure the very greatest equity that the law of com- 
petition affords. 





WORKMEN’S COMPENSATION CASES. 

Davis and Wife v. the Main Colliery Company, Limited. 
—In this case the defendants appealed to the Court of 
A nt consisting of A. L. Smith, Rigby, and Vaughan 
Wi liams, L.JJ., from the decision of the County Court 
Judge at Neath. The ent were the father and 
nhc of a boy named William Davis, who met with 
his death in the pit. The short point for argument was 
whether the applicants were in ae dependent upon the 
boy’s earnings at the time of the accident. The father 
was a collier earning 25s. a week. Two daughters were 
earning 123. and 7s. 6d. a week respeatively, while the 
deceased had been earning and paying into the house- 
hold fund the sum of 8s. per week. The mother and 
three younger children were earning nothing. 

The County Court Judge held that the family were in 

rt dependent upon the earnings of the deceased, and 
ios this decision the colliery company appealed. 

It was argued on their behalf by Mr. Ruegg, Q.C., and 


I| Mr. W. St. John Francis Williams that the words “ de- 


pendent upon his earnings,” as made use of in the Act, 
— mean dependent for some of the ordinary necessaries 
of life. 

Simmons v. White, 15 T.L.R., 263, was referred to. 

The Court dismissed the appeal without calling on 
counsel for the respondents. In the course of his judg- 
ment, A. L. Smith, L.J., said: Although this case was 
heard before our decision in Simmons v. White, the 
County Court Judge has taken the same view of the 
meaning of the words ‘‘dependent upon earnings” as we 
took in thatcase. As there pointed out, unless there was 
no evidence upon which the County Court Judge could 
find that the father was in part dependent upon the earn- 
ings of his son, the ap must be dismissed. In my 
opinion there is some evidence of this. All the money 
appears to have been paid into a common fund. The 
facts in this case are not distinguishable from those in 
Simmons v. White. 

Lords Justices Rigby and Vaughan Williams concurred, 
and the appeal was dismissed. 





Fagan v. Reed.—In this case a question arose as to 
whether an applicant who had failed to obtain compensa- 
tion for an accident in proceedings at common law in 
the Liverpool Court of Passage, could claim under the 
Workmen’s Compensation Act. 

The applicant was a girl of 10 who was in the employ 
of a firm of engineers, and who met with an accident at a 
stamping machine. Having failed in her original action, 
she went before the County Court Judge, who decided 
against her on the ground that the accident had not arisen 
‘‘out of and in the course of her employment.” 

She poe to the Court of Appeal. 

Lord Justice Smith said: It is clear from the decision 
of this Court in Edwards v. Godfrey (15 T.L.R., 365) that 
the applicant, after having elected to proceed with an 
action at common law, cannot subsequently take separate 
proceedings under the Act of 1897. 

Rigby and Vaughan Williams, L.JJ., concurred, and 
the appeal was dismissed. 





Appleby v. The Horseley Company, Limited, and Lovatt 
—Same v. Same.—These appeals from the Leicester 
County Court were heard in the Court of Appeal on 
June 10. The applicants were the widow and children 
of a workman be 4 had been killed in an accident. He 
was employed by the Horseley Company, Limited, who 
were doing bridge and ironwork at Leicester Railway 
Station. He had originally been employed as a riveter, 
earning wages at the rate of 2/7. 10s. a week, but in March, 
1896, an accident prevented him from doing any work for 
eleven months. He was not dismissed, and in February, 
1897, he commenced work once more as a timekeeper, 
earning wages at the rate of 30s. a week. He continued 
in this employment until his death, which took 
og in consequence of the accident on September 27, 

898. The County Court Judge assessed the damages at 
269/., and the question which arose upon the appeal was 
whether his method of assessment was correct. He had 
found as a fact that there had been a break of eleven 
months in the employment of the deceased, and that the 
deceased entered upon a new employment in February, 
1897. The County Court Judge awarded compensation 
according to an average computed upon the basis of the 
workman’s earnings _ and subsequent to the break. 

It was argued by Mr. McCardie, who appeared for the 
appellants, that the amount should have nm assessed 
upon the basis of 30s. a week. The County Court Judge 
was in error in construing the words ‘“‘the period of his 
actual employment” at the end of the subsection as mean- 
ing periods of actual employment. 

Mr. McCurdy, for the applicants, contended that the 
words ‘“‘during the period of his actual employment” 
meant during the time that he was actually at work, and 
that the County Court Judge was right in bringing into 
account the earlier period of work, because the relation- 








<. of master and servant had existed throughout. 
he material section of the schedule is as follows : 


By the first schedule to the Act, Section 1 (a) (i), “the 
amount of compensation under this Act shall be, where 
death results from the injury, if the workman leaves any 
dependants wholly dependent upon his earnings at the 
time of his death, a sum equal to his earnings in the em. 
ployment of the same employer during the three years 
next preceding the injury, . . . and if the period of the 
workman’s agp ge we by the said employer has been 
less than the said three years, then the amount of hig 
earnings during the said three years shall be deemed to 
be 156 times his average weekly earnings during the 
ee jot his actual employment under the said em. 
ployer. 

The Court allowed the —. 

A. L. Smith, L.J., said: In my opinion there has been 
a break of eleven months in the employment. The de- 
ceased met with an accident in March, 1896, was away 
until February, 1897, and he then asked his employers to 
take him on to work again. They did not employ him 
as before, but gave him different work and at different 
wages. I think that throughout the section by which this 
case is governed the word employment ought to be read 
as ‘‘continuous employment.” here the period of con- 
tinuous employment is less than three years, as in this 
case, the amount of compensation is to be 156 times the 
ee weekly earnings of the workman during the 

riod when he is, in fact, continuously employed. Here 
- is, in fact, continuously employed from February, 
1897, to the time to the time of his death in September, 
1898, The amount of the award, therefore, ought to be 
2311., and not 2692. In my opinion the County Court 
Judge was wrong in reading the word ‘‘ period” as 
meaning ‘‘ periods. 

Rigby and Vaughan Williams, L.JJ., concurred. 


Brown v. Scott.—In this case a curious point arose as 
to the meaning of the words ‘‘ out of and in the course of 
the employment.” The applicant was a boy of thirteen, 
who had been engaged by a foreman named Holmes to 
work for the defendant. His duty was to carry picks 
and to do certain other odd jobs. A man named Ebden 
(not under Holmes’ orders), who was in charge of a 
machine, ordered the boy to oil it. The boy asked, ‘‘ Who 
saysso?” Ebden answered, ‘‘ Your boss.” The boy ob- 
jected to oil the machine while in motion, but did so under 
compulsion and sustained injuries. The County Court 
Judge at Durham thought that gts. the oiling was 
not part of the applicant’s regular work, yet as he had 
been acting under orders he was entitled to compensation. 

A. L. Smith, L.J.: The question is, was there any 
evidence to support the finding of the County Court 
Judge? The evidence shows that the boy was employed 
as a jack-of-all-trades. Iam of opinion that he is entitled 
to compensation. 

Lord Justice Rigby concurred. : 

Vaughan Williams, L.J., dissented. He said: ‘It 
seems to me that to hold there is evidence to ao the 
County Court Judge is equivalent to holding that in all 
cases where a boy 1s employed in a factory and is asked 
by some one senior to himself to do something which is 
not within his regular duties, that makes what he so does 
something done by him in the course of his employ- 
ment.” 

Appeal dismissed. 











Tuer Lonpon County Counci AND ENGINEERING Con- 
TRACTS.—At Tuesday’s meeting of the London County 
Council, Lord Welby, Chairman of the Council, presiding, 
the following tenders for the construction of a new steam 
fire ficat for the River Thames were opened and read: 
C. Napier and Son, 6311/. 15s. ; Princes Dry Dock Com- 

any, 71862. ; MacColl and Co., Limited, 76541. ; A. W. 
bertson and Co., 8020. On the formal motion of the 
Chairman, these tenders were referred to the Fire Brigade 
Committee for consideration and report. It will be re- 
membered that originally Messrs. Yarrow and Co., 
Limited, were privately asked to construct this vessel for 
the sum of 8000/7, odd, but owing to the arbitrary and 
restrictive conditions of contract in regard to labour and 
other matters sought to ke imposed upon them, they 
declined to complete the contract. The Fire Brigade 
Committee then revised their plans, and devised a ve 
estimated to cost about one-half the original sum, and 
without altering their conditions of contract, ivi 
tenders for the work, with this result. 





Ovr Rats Aproap.—The foreign and colonial demand 
for British rails has been rather languid this year. Ex 
clusive of chairs, sleepers, &c., the exports of rails, pro- 
perly so called, from the United Kingdom to May 31 
this year, were only 173,574 tons, as_ compared with 
245,476 tons in the corresponding period of 1898, and 
238,182 tons in the corresponding period of 1897. There 
was some improvement in the first five months of this 
year in the demand for British rails in Sweden and 
Norway, Australasia and Canada, but a falling-off was 
observable in all other directions. The exports to Brit 
India to May 31 this year were only 86,310 tons, a8 com- 
pared with 106,814 tons, and 144,379 tons respectively. 

uth Africa also only imported 11,491 tons of Bri 
rails in the first five months of this year, as compar 
with 26,234 tons, and 30,721 tons respectively. Beynt 
took 19,575 tons to May 31 this year, as compared wit 
25,666 tons, and 21,329 tons respectively ; and Japan 
1410 tons, as compared with 4683 tons, and 20,876 tot 
A good feature in the current position of affairs 18 “ 
steadiness of the exports in May, which amounted: 
51,614 tons, as compared with 48,922 tons, and 44,901 a4 
sumpestively. The May total was largely helped up bY 
considerable exports to Sweden and Norway; on 
other hand, there was less doing on Indian account, od 
both the South African and Australasian demand sho 





dullness. 
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‘The search coil was then moved along the bar, and the 
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THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society held on June 9, 
Professor ge, President, in the chair, the secretary 
read a paper by Mr. C. G. Lamb ‘‘ On the Distribution of 
Magnetic Induction in a Long Iron Bar.” A Lowmoor 
jron rod, whose length was 250 times its diameter, was 
taken, and a B— H curve plotted by ballistic measure- 
ments made with a search coil at the centre of the bar. 


distribution of induction was determined for magnetising 
forces varying from H = .74 to H = 35.0. Up to 
fields of 3.35 the induction leaks out more and more 
quickly as H increases, but above this value the induction 
tends to keep in more and more. From the curves 
obtained the mean induction was deduced, as well as the 
distance of the resultant pole from the middle of the bar. 
It is shown that this distance first decreases and then 
increases with the rise in field strength. According to 
the ellipsoidal theory, it should be constant. The bar was 
then made into a ring, and the B— H curves again 
determined. From these curves, together with known 
relations between B, H, and », curves showing the varia- 
tion of “ along the bar were construc The chairman 
gave a general explanation of. the way the leakage de- 
— upon the permeability in the case of a long iron 


r. 
A paper ‘‘ On the Absolute Value of the Freezing Point” 
was read by Mr. Rose-Innes. The corrected values of the 
absolute value of the freezing point determined by Lord 
Kelvin from experiments on hydrogen, air, and carbonic 
acid contain discrepancies amounting to 4 per cent. 
between the carbonic acid and the hydrogen, while the 
separate measurements for carbonic acid agree amon 
themselves to about 4 per cent. Starting with Lo 
Kelvin’s equation for the forcing of a gas through a plug, 
the author has obtained a formula for the absolute value 
of the freezing point which can be worked out from the 
experimental researches of Regnault. The formula is based 
on the experimental proof by Joule-Kelvin that the ratio 
tween the cooling effect per atmosphere of differen- 
tial pressure and the pressure is constant for all pressures. 
hoowwieg data from Regnault’s experiments to the 
formula deduced by the author, the values of the freezing 
oint are practically the same as those age by Lord 

‘elvin. Hence it is thought probable that the discre- 

ancies are due to inaccuracies in the experiments of 
eeelt, which were conducted at constant pressure. 
The value of the zero calculated from experiments on 
hydrogen at constant volume, made by M. Chappius, 
is, if we treat hydrogen as a perfect gas 273.034. Ap- 

lying a thermodynamic correction for the deviation of 

ydrogen from the laws of a perfect gas the value of the 
freezing point becomes 273.19. This figure agrees very 
closely with the value 273.14 obtained by Lord Kelvin 
from the constant pressure experiments on air. The 
correction has only been applied to hydrogen, because in 
this case it is so small that a large percentage error in its 
determination has a very small effect upon the absolute 
value of the freezing point. In constant pressure work 
the experiments are difficult to carry out and the correc- 
tion is easily applied, while in constant volume work the 
experiments are easily performed and the thermodynamic 
correction is difficult to apply. 

Professor Gray poohentin.s 9 his interest in the manner in 
which Mr. Rose-Innes had obtained his results without 
using the experimental data of Joule-Kelvin, and poin 
out that Lord Kelvin attached most importance te the 
results he had obtained for air. It would be useful to 
have the gas constants redetermined with greater accu- 
racy. The compensating arrangement devised by Pro- 
fessor Callendar would enable experiments at constant 
pressure to be carried out satisfactorily. 

_Dr. Lehfeldt drew attention to the sign of the correc- 
tion applied by the author and_asked if it should not be 
negative instead of positive. He pointed out that varia- 
tion in the specific heat of a gas might affect the formula, 
and said that Boltzmann had shown that it was impos- 
sible to determine an absolute temperature without 
introducing calorimetric measurements. As Joule- 
Kelvin had sometimes found positive and sometimes 
negative values for the cooling effect in the case of 
hydrogen, large percentage errors might occur in the value 
of the correction. 

Mr. Blakesley asked what the probable error was in the 
numbers given by Lord Kelvin. 

Mr. Watson said that the author had calculated the 
value of the freezing point from experiments on hydrogen, 
and had shown that the result agreed closely with the 
value of the zero deduced by Lord Kelvin from experi- 
ments on air. He would like to know what agreement 
would be got by applying Mr. Rose-Innes’ correction 
to A-ag - of air. 

Mr, Rose-Innes, in replying, said he agreed with Pro- 
fessor Gray that it woul useful to have the constants 
redetermined. It wasonly in their early work that Joule- 
Kelvin observed a cooling effect for hydrogen, the bulk 
of the experiments giving a heating effect. The sign of 
the correction depended on the increase or decrease of the 
hg temperature and was positive in the ease of 

en. 

Regnault has proved experimentally that the value of 
the specific heat is constant. 








Arnica IrR1GATION.—A large dam just completed by 
the Swartt Syndicate at Houwater, by which the Quaggas- 
Poort is impounded by an embankment 612 ft. long, is 
reported to be full. The water stands back from the 
embankment six miles. The dam is surrounded by hills, 
and at some places there is a stretch of water over a mile 
in width. Several thousand acres below the dam can now 

Pp under irrigation, which will make Britstown a 


ted | only due to forgetting that the sense was important to 


BRITISH v. AMERICAN LOCOMOTIVES. 
To THE Eprror or ENGINEERING. 

Srr,—Instead of so much being written against the 
importation of a few American locomotives for our 
British lines, it appears to me that their advent ought 
to be hailed with — by British engineers, and the 
first superintendent (Mr. Johnson, was it not?) who had 
the cou to take such a step deserves great praise, for 
now we shall be able to get precise information as to the 
behaviour of the two types under exactly the same 
conditions, : 

Of course, I take it for granted that we may rely upon 
the impartiality of our superintendents to give a full and 
fair account of the daily working of both engines, and 
thus set at rest, at once and for ever, the question as to 
which is the better adopted for working on British 
railways. 

If the Americans prove the better engines, it ought to 
lead to some radical changes in British locomotive prac- 
tice, and thus benefit British builders by allowing them 
to compete with Americans under more equal condi- 
tions. 

Yours truly, 
. T. BRETTELLE, 

Barrow-in-Furness, May 31, 1899. 








NOTES ON THE XSTHETICS OF BRIDGE 
DESIGN. 


To THE Eprror oF ENGINEERING. 

Sir, —Referring to the letter from ‘‘Continental English- 
man” in your issue of May 26 and to the sketch of the 
Forth Bridge that accompanies it, I cannot help thinking 
that though some ornamentation would indeed be desir- 
able, it should not be of the sort he mentions. It would be 
better, I take it, to make some necessary part of the 
bridge a little more elaborate, and embody the ornament 
in a part which is of some value in se the structure 
together. This would apply equally to all bridges. 

The little “‘ finishing touches” he suggests (which are 
only too common) are obviously of no practical use ; they 
look what they are, a fussy and laboured attempt at de- 
coration. Would it not be infinitely better to have the 
bridge plain, if no ornament except that of the ‘‘ glued- 
on ” type were forthcoming ? 
Yours faithfully, 
RaATTLEBRAIN. 








THE BALANCING OF ENGINES. 

To THE EDITOR OF ENGINEERING. 
S1r,—Professors Dalby and Dunkerley would, in my 
opinion, add to the lucidity of their writings if they 
would be careful always to letter vector lines according 
to their vector sense when referring to them in their 
demonstrations. In Professor Dalby’s Naval Architects’ 
paper there is a footnote explaining that ‘‘a vector is a 
directed quantity,” but thereafter he gives O C equivalent 
to C P and O P, or Oxford Cambridge equivalent to Cam- 
bridge Preston and Oxford Preston, instead of O C equi- 
valent to O P and P C. At page 695 of the current 
ENGINEERING, Professor Dunkerley almost invariably 
reverses the lettering, but sometimes it is given correctly, 
showing that the reversing was not intentional, and was 


the reader. He says: ‘‘ Let w? A H be the acceleration 
of the piston in magnitude and direction, just as w? AC 
represents the acceleration of C in magnitude and direc- 
tion.” The circle has hitherto been understood to be a 
line bending uniformly towards a point called its centre, 
not away from that point, as is set forth in the passage 
just quoted. These accelerations are #? H A and w?C A. 
he next sentence is correct: ‘‘w? C H represents the 
acceleration of C in magnitude and direction relative to 
P.” Then comes another reversal; w? H L ought to be 
w2 I, H. The next one is correct—w? C L. 
Yours faithfully, 
London, June 3, 1899. TYRO. 





To THE Eprror or ENGINEERING. 

S1r,—I refer Mr. Giimbel again to Fig. 31, page 559, of 

our issue of April 28, for the construction giving the un- 
Lelewont forces on the main bearing and on the slide bars 
due to the motion of theconnecting-rod. Nothing is for- 
gotten. The construction determines the forces acting 
on the frame uniquely for a given crank angle. I have 
aimed at balancing the force on the main bearings in all 
directions independently of any other consideration. 
Mr. Giimbel lays great stress upon the fact that masses 


M rE at the crosshead, and M rs at the crankpin, 
together cause exactly the same effect on the main bear- 
ing in the line of stroke, as that caused by the connecting- 
rod itself. I think Mr. Giimbel forgets that the hypo- 
thetical division of the mass is merely a convenient ste 

in the problem, and not the solution of the problem itself. 


ing-rod, not to find masses which will imitate it. The 
inverse mass division imitates the effect exactly in the 
line of stroke ; to balance the effect exactly is impractic- 
able in any ordinary form of engine. : 

The mass division I suggest imitates the real effect in 
the line of stroke approximately, but more nearly than 
it is possible to balance it by the usual methods ; and at 
the same time imitates the.effect at the main bearing for 
the position cf the crank corresponding to zero accelera- 
tion of the piston exactly ; and the effect in this direction 
can be balanced exactly by the attachment of a suitable 


The real problem is to balance the effect of the connect- | posed 


NAVAL. EFFICIENCY. 
To THE Epitor or ENGINEERING, 

Srr,—We have heard a good deal of late about naval 
efficiency and its pros and cons, bnt I have never seen a 
more practical illustration of misplaced authority than 
I witn this morning at the inspection of the 
Chatham dépét by Admiral Sir C. Hotham, commander- 
in-chief at the Nore. 

There were over 900 engine-room ratings (i.¢., engine- 
room artificers, leading stokers, and stokers) on the in- 
spection ground, and there was not a single engineer 
officer present—save and except the chief inspector of 
machinery—who accompanied the Admiral as depart- 
mental chief. 

Instead of these ag map “i ratings being _ through 
their ‘‘favings” by the officers of their own department, 
(who, be it observed, are ‘‘ trained” men themselves) 
these ratings were in charge of deck officers—with whom, 
in a commissioned ship, the engine-room department has 
nothing to do. 

I should like to ask, how can we expect these men to 
respect a routine which relegates them to departmental 
officers (whose service instincts and duties are identical 
with their own) for a certain portion of the 24 hours, 
and then to deck officers (whose instincts and duties 
have nothing in common with the engine-room) for the 
remaining portion of the day ? 

You will perhaps say, ‘‘ Well, what is the sequel ?” 
Here it is: 

1. General dissatisfaction throughout the department. 

2. Abnormal number of ‘‘run” cases from depots. 

3. Difficulty in recruiting stokers. 

These points are antagonistic to efficiency, and passing 
days only emphasise the seriousness of the matter. 

Yours obediently, 

June 1, 1899. X. 








CEMENT TO RESIST SODA. 
To THE EpiTor or ENGINEERING. 

Srr,—I shall be much obliged if any of your readers 
can tell me of a cement which will resist the action of 
soda, and which is suitable for employing for making the 
joints in iron pipes which are used for conveying soda 
solution, consisting of carbonate of soda dissolved in 
water. 


Yours faithfully, 
London, June 9, 1899. 








WORKING TRAMCARS BY GAS ENGINES. 
To THE EDITOR OF ENGINEERING. 

_ Srr,—I notice in your last week’s issue that Mr. Parker 
in his paper read before the Engineering Conference at 
the Institute of Civil a said that ‘‘ No reliable 

ractical data are available” respecting tramways being 

riven by gas engines working on the cars. ad Mr. 
Parker made inquiries the writer would have been pleased 
to have provided him with this information, which I now 
take the opportunity of doing. 

Cars, carrying respectively 40 and 52 passengers, have 
now been running on the Blackpool, St. Anne’s, and 
Lytham Tramway Company’s lines for upwards of three 
years. The total cost of running these, including repairs, 
taken over the whole period of working, is 3.47d. per car- 
mile, the cost of gas being .92d. per car-mile. Passengers 
to the extent of about 14 millions have travelled on the 
cars. 

Cars have also been running on a suburban railway at 
Trafford Park, near Manchester, for about 15 months, 
the cost of which is 3.1d. per car-mile, including all run- 
ning charges and repairs, and no complaints whatever 
pe pe been made as to any nuisance arising from the use 
of gas, 

I am, yours truly, 
Percy Horyoaks, Secretary. 
The British Gas Traction Company, Limited, 
22, Chancery-lane, London, June 13, 1899, 





Tue Exxcrric Licut at GrimsBy.—The Local Govern- 
ment Board having authorised the Grimsby Town Council 
to borrow 43,500/., to carry out an electric lighting scheme 
in the borough, the Corporation public lighting committee 
has decided to recommend the acceptance of the tender 
of Messrs. Hewins and Goodhand, of Grimsby, for the 
erection of buildings and a chimney shaft at a cost of 
11,5257. There were five tenders altogether, one from 
Staleybridge, another from Leicester, and three local 
ones, Messrs. Hewins and Goodhand’s being the lowest. 
WRIGHTS AND MEASURES IN RussiA.—A special Com- 
mission, formed under the auspices of the Ministry for 
Commerce and Manufacture, and of which the Professors 
Mendelejeff and Kanowaloff have been prominent mem- 
bers, hasdrawn up a report. Some alterations are pro- 
sed as regards area and volume measure for several 
articles, and the old apothecaries’ weights are also pro- 
d to be altered from the beginning of 1901. What, 
owever, is of more importance is the fact that the intro- 
duction of the metric system has been left in abeyance, 
It is proposed to introduce it only gradually, and in 
commeree it shall only be permissible, where both parties 
e touse it. It is also proposed to thoroughly reform 
the organisation for the control of weightsand measures ; 
there is to be a central office in St. Petersburg, in addi- 
tion to which ‘‘control institutes” are to be erected in 
various towns ; by the year 1920 it is proposed to have 
100 of these institutes in operation. Every three years 
there is to be an examination of all weights and measures 








Breat producing district. A railway is still required. 





revolving mass. 
Yours truly 
W. E. Darsy. 
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LAUNCHES AND TRIAL TRIPS. 

Tux s.s. Terek was launched by Sir James Laing and 
Sons, Limited, Sunderland, on the 24th ult. She is the first 
of three steamers being built by that firm to the order of 
Messrs. Lane and MacAndrew, of London, on behalf of 
Messrs. La Societe commerciale et industrille de la 
naphte caspienne et de la mer noire, of Paris, and espe- 
cially designed for the carriage of oil in bulk. This vessel 
and her sister ships are being constructed under the im- 
mediate supervision of Messrs. Flannery, Baggallay, and 
Johnson, of London and Liverpool, and are to obtain 
Lloyd’s 100 A1, and the highest class of Bureau Veritas 
te conform with the Suez Canal regulations for oil 
steamers. The principal dimensions are 335 ft. by 45 ft. 
by 294 ft. depth moulded, and the engines, constructed by 

essrs. George Clark, Sunderland, have cylinders 24} in., 
40 in., and 66 in. in diameter respectively with a stroke 
of 45 in., taking steam from two large single-ended boilers 
working at 180 lb. pressure. Electric light is fitted 
throughout the vessel, and the pumping installation is 
especially handy and powerful, and is capable of dealing 
with oil cargoes with great rapidity. 


On Wednesday morning, the 24th ult., there was 
launched from the Woolston Yard of Messrs. J. G. Fay 
and Co., Limited, the handsomely modelled single-screw 
steel tug Holmgarth, built to the order of Messrs. R, and 
J. H. beg and intended for service in Southampton 
waters. Her principal dimensions are: Length between 
perpendiculars, 73 ft.; breadth moulded, 16 ft.; depth 
moulded, 9 ft. She is propelled by a set of substantially 
built inverted direct-acting compound surface-condensin 
engines, with cylinders 15 in. and 30 in. in diameter an 
22 in. stroke, the pumps being worked off the low-pressure 
gudgeon. Steam is supplied from a cylindrical return- 
tube boiler of 10 ft. diameter by 10 ft. in length, and 
oe to Lloyd’s requirements for a working pressure 
of 110 Ib. 





Messrs. Ramage and Ferguson, Limited, Leith, 
launched on the 24th ult. a steel screw steamer built to 
the order of Messrs. James Currie and Co., Leith, for 
their general cargo trade. The principal dimensions of 
this vessel are: Length, 225 ft. by 33 ft. 3in. beam by 
16 ft. 114 in. depth moulded, and the engines are triple- 
expansion, with cylinders 184 in., 30 in., and 49 in. in 
diameter by 33 in. stroke, steam being supplied from a 
large single-ended boiler, working up to 165 Ib. pressure. 
On leaving the ways the vessel was named Elba. This is 
the twelfth steamer launched by the same firm for 
Messrs. James Currie and Co. 





There was launched on Wednesday, the 24th ult., by 
Messrs. Russell and Co., Port Glasgow, the steel screw 
steamer Teodoro de Larrinaga, of the following dimen- 
sions: Length, 345 ft.; breadth, 49 ft. 9 in.; depth, 
28 ft. 6 in. ; to ge 6400 tons deadweight on Lloyd’s 
summer freeboard. This vessel has just been purchased 
by Messrs. Larrinaga and Co., of Liverpool, her machi- 
nery being supplied by Messrs. Rankin and Blackmore, 
Greenock. 





The tug steamer Chieftain, built to the order of the 
Gl w and Greenock Shipping Company, was launched 
by Messrs, Eltringham a Co., South Shields, on the 
25th ult. The vessel, which is intended for service on 
the Clyde, is of the following dimensions: Length, 110 ft.; 
breadth, 19 ft.; and depth, 10 ft. 


There was launched on the 25th ult. from the shipbuild- 
ing yard of Messrs. Curle, and Co., Limited, Whiteinch, 
the first of two steamers which are being built for Messrs. 
Gow, Harrison, and Co., Glasgow. The vessels are de- 
signed for ore trade, having eight steam winches, 
long double derricks, &c., for the rapid handling of cargo. 
The principal dimensions are 376 ft. by 48 ft. by 29 ft. 
moulded ; the capacity is 4100 tons gross, and dead- 
weight carrying capacity 6700 tons. The saloon, captain’s 
room, and state-rooms are arranged alongside the ma- 
chinery ve on the bridge deck. he crew and 
cattlemen are berthed forward. The machinery, which is 
being supplied by the builders, is on the triple-expansion 

rinciple; the cylinders are 25 in., 41 in., and 67 in. in 
diameter by 48 in. stroke, steam being supplied by two 
large boilers at a working pressure of 180 lb., and fitted 
with Howden’s forced draught. She was named the 
Vienna. 





On Friday, the 26th ult., there was launched from the 
yard of the Sunderland Shipbuilding Company, Limited, 
a steel screw steamer the Wilcannia, built to the order of 
Mr. W. Lund, of London, for his Blue Anchor Line. 
The dimensions of the vessel are as follow: Length 
between perpendiculars, 40 ft.; breadth, 48 ft.; depth 
moulded, af classed .00 A 1 Lloyd’s; the boat has 
been specially designed for the owner’s line running 
between London and Australia, her carrying capacity 
is 6000 tons. Accommodation is fitted for 50 first-class 
and 50 third-class passengers. The whole vessel is 
entirely lighted throughout by electricity by Messrs. 
Troup and Curtis, of London. The whole of the fore- 
hold and fore ’tween decks (which are of very large 
capacity) have been insulated by Messrs. Grigson and 
Co., of London, for the carrying of foreign meat, the 
necessary refri, oe machinery (which stands imme- 
diately above this hold) is manufactured by the Haslam 
Foundry and Engineering Company, of Derby. The 
main engines are by the North-Eastern Marine e 4 

the 


54 in. stroke, with bronze propeller ; the boilers are four 
in number, single-ended, working at a pressure of 180 Ib., 
and are fitted with Howden’s patent forced draught. 





On the 26th ult. Messrs. Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, launched the s.s. Luciline, an 
oil tank steamer, building to the order of Messrs. Lane 
and MacAndrew, of London. The vessel, like her sister- 
ship, the Oriflamme, has been constructed under the im- 
mediate supervision of Messrs. Flannery, Baggallay, and 
Johnson, of Lundon and Liverpool, and is of the follow- 
ing dimensions : 335 ft. by 45 ft. by 294 ft. moulded depth. 
A very powerful installation of pumping machinery has 
been supplied, and electric light is fitted throughout. The 
engines are being erected by the Wallsend Slipway and 
Engineering Company, Limited, and have cylinders of 
the following dimensions: 24 in,, 40 in., and 64 in. in 
diameter, with a stroke of 48 in. 





Messrs. Ropner and Son, Stockton-on-Tees, launched 
on the 26th ult. a fine steel screw steamer 325 ft. long. 
She has been built to the order of a Newcastle firm, and 
named Floriston ; her machinery will be supplied by 
Messrs. Blair and Co., Limited. 





There was also launched on Saturday morning, May 27, 
the single-screw steel tug Sunshine, built to the order of 
Mr. J. Constant, London, the principal dimensions being : 


Length between perpendiculars, 80 ft. ; breadth, 19 ft. ; 
depth moulded, 10 ft. 3 in. She has been specially 
designed for service in the Thames. The accommodatien 


for the crew is placed aft, and the officers’ quarters are 
forward. The engines are inverted direct-acting com- 
und surface-condensing type, cylinders 17 in. and 35 in. 
24 in. stroke. The boiler, built to Lloyd’s and Board 
of Trade requirements, designed for a working pressure 
of 136 1b., is 12 ft. in diameter by 10 ft. 6 in. in length, 
and is of the usual Scotch type. 





The Pyramus, third-class cruiser, which was built by 
Messrs. Palmer and Co., Limited, completed her 30 
hours’ coal consumption trial at 3500 horse-power on 
Saturday, the 27th ult., and returned to the Nore. The 
trials, which took place in the English Channel, proved 
satisfactory, the official details being as under: Draught 
of water, forward, 12 ft. 94 in., aft, 15 ft. 74 in. ; s of 
ship, 17.49 knots ; steam pressure in boilers, 245 lb. per 
square inch ; vacuum in condensers—starboard 27, port 
27.4; revolutions per minute—starboard 176.2, port 
176.8; mean indicated horse-power, high — starboard 
550, port 516 ; intermediate—starboard 636, port 615 ; low 
—starboard 651, port 637; total—star 1837, port 
1768; grand total, 3605. The total consumption of coal 
was 222,225 lb., which works out at 2.05 lb. per indicated 
horse-power. The vessel afterwards made her eight hours’ 
natural-draught trials. The results obtained were very 
satisfactory. Both the contract speed and horse-power 
were considerably exceeded, while the machinery worked 
smoothly. The officials details were: Draught of water 
—forward, 12 ft.; aft, 15 ft. 4 in.; speed of ship, 19.9 
knots ; stream pressure in boilers, 247 lb. per square inch ; 
vacuum in condensers—starboard, 27.3; port, 27.2; re- 
volutions per minute—starboard, 204.2; port, 205.9; 
mean indicated eg, ep reananee 2678 ; port, 2746 
—grand total, 5424. The coal consumption was 126,950 Ib., 
which gives 2.46 lb. r indicated horse-power per 
hour. She underwent her gun- mountings trials and 
deep-sea anchor trials on June 2, and returned to 
Chatham to be completed for sea. The official details 
of the four hours’ full-power trial—7000 indicated horse- 
power—which took place on Wednesday, May 31, are as 
follow: Draught of water—forward 12 ft., aft 15 ft. 3 in.; 
speed of ship, 20.7 knots; steam pressure in boilers, 
261 lb. per square inch; vacuum in condensers—star- 
board 26.1, port 26.2; revolutions per minute—starboard 
220.4, port 220.2; mean indicated horse-power—starboard 
3613, port 3600; total, 7303. The whole of the trials 
proved satisfactory. 

The trial trip of thes.s. Paris, recently built for Messrs. 
J. and P. Hutchison, Glasgow, by the lesion Shipbuild- 
ing and Engineering Company, Limited, Leith, took 
place on Saturday, the 27th ult. The vessel ran the mea- 
sured mile with satisfactory results, a speed of fully 104 
knots, with about 300 tons cargo on rd, being attained. 
The vessel is 180 ft. by 27 ft. 6 in. by 14 ft. moulded. 
The net register tonnage is 123 tons, and deadweight 750 
tons. The machinery has been supplied by Messrs. 
Hutson and Son, Limited, Kelvinhaugh, Glasgow, the 
engines being triple expansion, having cylinders 
14in., 23 in., and 37 in. in diameter by 27 in. stroke, steam 
being supplied from a steel boiler 10 ft. in diameter by 
13 ft. 6 in. long and 160 Ib. working pressure. 





The steel cargo steamer Flora, built by the Laxevaags 
Engineering and os pene, Ae fa , Bergen, Nor- 
way, went on her trial tripon May 27. Built to the order 
of Mr. D. W. Ellerhusen, Bergen, and to Norwegian 
Veritas highest class, the vessel is of the following 
dimensions: Length extreme: 235 ft.; breadth, 32 ft.; 
depth moulded, 15 ft. 8 in. The engines are of the 
triple-expansion type of about 580 indicated horse-power, 
and the average speed will be 10 knots. The trial was in 
every way a complete success. 





On Monday, the 29th ult., there was launched from the 
yard of Messrs. R. Williamson and Son, Workington, a 
finely modelled screw steamer Formby, built to the 





pendiculars, 152 ft. 3 in.; breadth, 23 ft. 6 in.; depth 
moulded 12 ft. 3 in. ; she is designed to carry 520 tons on 
Lloyd’s freeboard, with a net register of about 130 tons, 
The engines are to be supplied by Messrs. Ross and 
Duncan, of Govan, and are of the compound type, 
having two cylinders 19 in. and 38 in, in diameter with a 
stroke of 27 in. 





There was launched on the 29th ult. from the yard of - 
Messrs. Irvine’s Shipbuilding and Dry Docks Company, 
Limited, a finely modelled steel screw cattle and c 
steamer named the Manchester Importer, built to the 
order of the Manchester Liners, Limited, of which Sir 
Christopher Furness is chairman. The vessel is bei 
built expressly for the Manchester Liners’ service from 
the Manchester Canal to Canada, and has a cargo capa. 
city of 10,666 tons. She is of the following dimensions; 
Length, 382 ft. by 48 ft. beam, and 36 ft. 6 in. depth, 
and is provided with the most approved and modern 
arrangements for carrying about 500 head of cattle. The 
engines are being constructed by Messrs. William Allan 
and Co., Limited, Sunderland; they are of the inverted 
triple-expansion type, having cylinders 25 in., 41 in., and 
69 in. by 48 in. stroke, steam being supplied by three 
single-ended boilers 14 ft. 3 in. diameter by 11 ft. long, 
with a working pressure of 180 Ib. A duplicate of the 
Manchester Importer, now in an advanced stage of con- 
struction, is expected to be launched by the builders in 
July, and is to be named the Manchester Shipper. 





There was launched on the 2nd inst. from the yard of 
Messrs. Murdoch and Murray, Port Glasgow, a finely 
modelled steel twin-screw steamer named Neptuno, de- 
signed for passenger and cargo service on the River 
Amazon. Accommodation has been provided in state- 
rooms for 44 first-class passengers. The principal dimen. 
sions are: Length, 160 ft.; breadth, 32 ft.; depth to 
promenade deck, 17 ft.4in. After the launch the vessel 
was towed to Glasgow, where Messrs. Hall-Brown, 
Buttery, and Co., will fit two sets of compound engines of 
large power. 





The Seagull, torpedo gunboat, the only vessel in the 
Navy provided with the Niclausse type of water-tube 
boiler, carried out a satisfactory eight-hours steam trial 
at Portsmouth on Tuesday, the 6th inst. The trial of the 

iler was begun some months ago, but was abandoned in 
consequence of the excessive vibration, a defect which 
has since been remedied by balance weights. The en- 
gines were required to develop 2500 indicated horse- 

ower, and the mean of eight hours was 2664 indicated 
orse-power. The steam in boilers has 150 Ib. to the 
square inch, which was found to be in excess of the 
amount required to produce 240 revolutions a minute, as 
stipulated, and which gave the ship the speed of 174 knots, 
— a coal consumption of 1.76 lb. per unit of power per 
our. 





On Tuesday, June 6, the fine steel screw steamer 
Mont Blanc, built by Sir Raylton Dixon and Co., 
Limited, Cleveland Dockyard, Middlesbrough, to the 
order of the Société Générale de Transports Maritimes 4 
Vapeur, of Marseilles, was taken out to sea under the 
command of Captain Crouzat for her official trials. She 
is built to Lloyd’s highest class, spar-deck rule, her prin- 
cipal dimensions being: Length, ft.; beam, 
44 ft. 8hin.; depth moulded, 25 ft. 9in.; with a dead- 
weight gd of about 4700 tons on a light draught of 
water. ‘Triple-expansion engines have been fitted by 
Messrs. the North-Eastern Marine Engineering Com- 
pany, Limited, Wallsend-on-Tyne, having cylinders 
23 in., 364 in., and 62 in. in diameter by 42 in. stroke, 
supplied with steam by two single-ended boilers working 
at 180 lb. pressure. The vessel has been built under the 
supervision of M. Terras, naval architect to the company. 


On Wednesday, June 7, Sir Raylton Dixon and Co., 
Limited, launched, from Cleveland Dockyard, Middles- 
brough, a fine steel screw mail and passenger steamer, 
built to the order of Senhores Empreza Nacional de 
Navegacao a vapor, of Lisbon. Her principal dimensions 
are: 377 ft. by 45 ft. 6 ft. by 29 ft. 9 in., and she has a 
deadweight carrying capacity of over 5000 tons. _Triple- 
expansion engines will supplied by Messrs. Thomas 
Richardson and Sons, Limited, of Hartlepool, having 
cylinders 28in., 46 in., and 77 in. in diameter by 48in. 
stroke, provided with steam by two large double-ended 
boilers working at 180 Ib. pressure. 





Messrs. Fleming and Ferguson, Limited, Paisley, 
launched from their yard on the 7th inst. the powerts 
ool srepeiling bucket dredger, Nickolaeiff, built to the 
order of the Imperial Russian Government. She is to be 
employed in carrying out improvements on the ports of 
the Sea of Azov. She is built to cut her own flotation, 
and will be equipped with all the most modern appli- 
ances. 





The triple-screw German battleship, Kaiser Wilhelm 
der Grosse, was launched at Kiel on June 11 by the 
Emperor. She is 377 ft. 4 in. long, 67 ft. beam, and at 
25 ft. 1 in. draught displaces 11,180 tons. Her side 
armour is of 11 in. thickness, and the guns are protec ‘| 
with 9} in. to 6-in. steel, all of the hardened type. She 
is being fitted with water-tube boilers and triple-expansion 
engines, to give 13,000 indicated horse-power, which f 
enable her to steam at 18 knots. She carries 700 tons 0 
coal. Her armament consists of four 9.4-in. quick-firing 
guns, eighteen 5.9-in. quick-firing guns, twelve 3.3-in., 
twelve 1,4-in., and eight machine guns, with six torpedo 








neering Company, Limited, of Wallsend-on-Tyne, 


cylinders being 28 in., 47 in., and 78 in. in diameter by 





highest class at Lloyd’s for Messrs. J. Edwards and Co., 
Liverpool. Her dimensions are; Length between per- 


tubes, five of them submerged, The cost is expec 
be 706,000, 
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INDUSTRIAL NOTES. 


Ta forty-first annual report of the Associated 
me cksmiths’ Society is an encouraging one from the 
Seasons’ point of view. It says that “ the past year 

asa record one ; there has never been experienced 
re ay a greater volume of trade; employment 
o be readily secured by all.” The members are 
soneratulated upon ‘the unprecedented financial 
“ ess attained, which, it is pointed out, ‘ is all the 

ore gratifying considering the heavy expenditure 


| which had to be provided at the commencement of the 
year,” by the engineering dispute. The report re- 
| minds the members that the prosperous condition of 
| trade should have enabled them to make life easier 
and more pleasant, providing, as it should, for the 
| enjoyment of a higher degree of home comforts. The 
| power was in their hands; if they neglected the oppor- 
| tunity the fault lay at their own door. 
| Attention is then called to the ‘‘ Federation of 
| Trades,” a careful summary of the scheme adopted, 
| with its payments and benefits being laid before the 


APPARATUS. 


society. From that summary it appears that the pay 
ment by the Associated Blacksmiths’ Society would 
be an entrance fee of 1d. per member on 90 per cent. 
of the total, and 2s. per member per annum; the 
benefit in case of a dispute would be 5s. per week to 
the members on dispute benefit. But the Council show 
that the annual cost of dispute benefit in the union 
during the last sixteen years has only been Is. 3d. per 
member, and for that gmall payment all members on 
dispute received 15s. per week during the whole time 
they were out. The Souneil asked: ‘‘ Where does 
the advantage come in?” The decision, therefore, is 
that the union shall remain connected with the ‘ En- 
gineering and Shipbuilding Trades Federation,” as “ it 
is worth much and costs little,” and moreover each 
union ‘‘ maintains its own freedom of action, and its 
independence is respected.” 

The report then points out that the weekl 
ment of wages on the Clyde has been won by the 
federation, by means of conciliation. The men are 
urged to make good their representatives’ contention 
that shorter pays would insure more regular work, the 
men being expected not to lose time by irregular 
attendance. 

The total number of branches open at the close of 
the year was 45. The members increased in the year 
by a net total of 74, after 229 exclusions for arrears, 
and 13 departures for abroad. The numerical strength 
is greater than ever before, but there are loud com- 
plaints of the numerous exclusions for arrears, the 
conclusions being that many of the members are 
guided by the sordid principle—‘‘ How little can I 
pay in, and how much can I draw out?” The branches 
are urged to deal with such men without compunc- 
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tion, a decision which is commendable, for the men in 
question are those who help to foment disputes, and 
who, when they have got all the benefit possible, 
retire into the shade. 

The income during 1898 was 7492/. 7s. 3d., an in- 
crease over the previous year of 331/. The income 
was mainly from contributions and entrance fees, the 
interest on balances being only 188/. 7s. 8d. The 
attention of members is called to the action of the 
Treasury, through the National Debt Commissioners, 
in compelling the Trustees Savings Bank in Glasgow 
to have the society’s account reduced to 300/. This 
led to a loss to the society, as the commercial banks 
only allow from 1 to 14 per cent. on deposit, and 
nothing on balances of current account, except on 
large amounts. 

he total expenditure in the year was 7492. 7s. 3d. 
Of that amount 1072/. 12s. 6d. went in support of 
unemployed members, over 1650 weeks being paid for 
at 10s. per week, and 509 weeks at 7s. per week, the 
remainder being paid at the rate of 5s. per week. 
Dispute benefit only cost 17/. 17s. 6d., but some was 
paid away owing to the engineering dispute as out-of- 
work benefit. Three of the members were paid fu!l 
time as victimised members, as the men were believed 
to be marked by reason of their conduct as unionists. 
In addition 250/. 13s. 3d. went in augmenting out-of- 
work pay to men who were suspended by reason of the 
engineering dispute. 

Bne claim was met of 100/. for accident benefit ; 
274/. was spent in benevolent grants and contingent 
benefit, and 3437. 12s. 6d. as superannuation benefit. 
Sick benefit cost a total of 1681/. 15s. 4d. It is com- 
plained that the sick payments are high by reason of 
some indulgence by the branches. Funeral benefit 
cost 336/. These sums comprise the benefits paid, 
provident benefits for the most part, as dispute pay 
was very trifling. On the whole, it may be said that 
the benefits are of a high class, very nearly as high 
as those in the very best and largest unions. 

The total cost of management was 994/. 93. 6d., or 
about 13 per cent. of the total net income. The cost 
per member for management is 6s. 9d. per year. In 
the management expenses account the salaries of 
branch officers are included, printing and stationery, 
postages, parcels, and Post Office orders, rent of 
offices and rooms, treasurers, auditors, &c., delega- 
gations and committee meetings, contributions to 
trades councils, trade congresses, the Engineering 
Federation, &c. The total consists of a variety of 
items other than those mentioned, the major portion 
being for small amounts. After the payment of all 
costs, the balance in hand at the close of the year was 
12,226/. 19s. 7d., showing a total gain of 2342/. 13s. 2d. 
on the year’s operations. This was very fair, consider- 


ing that in the earlier months of the year the influ- | pe 


ence of the engineering dispute was still felt in many 
districts, 

The summary of benefits and of working expenses 
for the last forty-one years is represented as follows : 


£ sf a. 
51,497 19 0 
39,747 18 10 
7,325 0 0 


Idle and trade benefit 
Sick benefit a 
Funeral benefit 





Accident grants... ie 2,834 3 0 
Superannuation benefit ... 4,851 2 0 
Benevolent ta, &e. ... 429 0 0 
Loans repaid to members 615 3 3 
Working and miscellaneous ex- 
penses : oe = a 28,771 8 2 
Aggregate amount . 136,071 14 3 
Balance in hand Janu- 
ary 1, 1899 . 12,226 19 7 
Total as per income ac- 
count ... Me ... 148,298 13 10 


The society is not a large one like the Engineers, 
Boilermakers’, Carpenters’, Joiners’, &c., but its 
benefits are on the same liberal scale as in the societies 
named. It is not a very militant union, believing 
more in conciliation than in the constant stoppages of 
work by strikes. A considerable portion of its strike 
expenditure is really very often due to other unions 
to which the smiths are allied. The union, how- 
ever, bears the expense thus thrown upon it, and 
— freely, as far as possible, to other unions in 

istress. There were eight such grants in the year 
1898, ranging from 5J. to 75/. in amount. 





The June report of the Ironfounders’ Society is very 
encouraging as regards the state of trade, and the 
progress of the society. As regards the latter, there 
was an increase of 136 members in the month. The 
detailed table as to the state of trade shows that in 
124 branches trade was from very good to moderate ; 
only in one place, with 23 members, was the condition 
of trade reported to be slack or dull, and that was 
York, and there was only one member unemployed 
in the city. Such a record is unprecedented. Out of 
a total of 17,550 members, employment was very good, 
with 12,514; good, with 4605; and moderate, with 
418. In spite of these facts, however, there were 


1669 on the several benefits, or six fewer than in the 





last report.. The number on donation was 289, an 
increase of 49, due to temporary causes ; 459 on the 
sick list ; 836 on superannuation; 70 out of benefit ; 
and only 15 on dispute. There was a decrease under 
all heads, except the first, as mentioned above. The 
total cost of all benefits was 528/. 9s. 4d., or 7}d. per 
member per week. With so small a cost the cash in 
hand is again accumulating rapidly ; the total in hand 
being 76,913/. 103. 3}d., showing an increase of 
13371. 2s. 7d. in the month. As regards the wages 
movement, there is not much to state since the last 
report; a few partial advances have taken place, 
some employers in a district conceding, others re- 
fusing the advance requested. At Leicester the 
members are negotiating for better terms, the result 
so far not being reported. At Derby and Staleybridge 
there is a dispute, members being asked to see the 
officers of the branches before accepting employment. 
A strike took place on the Canadian Pacific Railway 
at Montreal, and the secretary at once cabled to the 
officer to keep moulders away. Shortly afterwards 
the chief clerk to that railway, at the London office, 
called on the union secretary to try and get twenty- 
four good moulders for Montreal; but upon seeing 
the cablegram as to the strike, he stated that he was 
not aware of it, and withdrew. The votes of the 
members are being taken for delegates ts the next 
Trade Union Congress, and also for 4 seat on the 
Federation Council ; for the latter two representatives 
are required, while only one is to be voted for in the 
Congress list. 





The report of the Carpenters and Joiners is again 
very encouraging as regards the condition of trade and 
internal progress. The society had 59,044 members, 
of whom 543 were unemployed, 1157 on sick benefit, 
and 768 on superannuation benefit. A fair proportion 
of those out of work were in the Canadian, American, 
or Australian branches. Some of the remainder were 
unemployed temporarily by reason of the wages move- 
ment. In spite of the serious state of affairs between 
the master builders and the Plasterers, involving a 
threat of a lock-out, now happily terminated, the 
Carpenters and Joiners negotiated advances and better 
conditions in twenty-one towns, some of very large 
extent, during the past month, and also favourable 
settlements at four other places ; but at eight places 
a dispute still exists, the men being out. In the 
United States and Canada trade is reported to be 
better, the building trades having so far recovered 
from the depression that only very few men remain on 
the unemployed lists. Two awards have beer. made 
under the Conciliation Act, one in the Potteries, favour- 
able to the men, the other at Wigan, where there was 
a compromise ; both were in connection with the Car- 
nters and Joiners as a branch of trade. The 
Council had to state the position as regards the rela- 
tionship between the society and the Plasterers, in 
reference to the then pending dispute. It reminded 
the members that they were not in a position to give 
the guarantee as required by the employers, as they 
had no authority so tu do, and were not in any way 
responsible for the dispute. But the matter is now 
settled without such guarantee, between the employers 
and the Plasterers. At the end of the report it is 
notified that the settlement arrived at provides for 
discussion and conciliation before any rupture can 
take place. The dispute has, therefore, in the end, 
been advantageous to the cause of conciliation and 
arbitration in labour disputes in the building trades. 
In twenty-fv» towns the members are requested 
either to keep away pending settlements, or to see the 
branch secretary before accepting employment, but in 
most of those places the dispute is partial only, and 
in some there is no stoppage of work. The object is 
to keep the way clear of extra hands in case of a 


stoppage. 


The report of the Boot and Shoe Operatives shows 
the signs of mourning over the death of the general 
secretary, the late Alderman William Inskip, J.P., of 
Leicester, who for twenty years held the post of 
honour in the union. An attack of influenza, and 
the great work in connection with the lock-out of 
1895, broke down his health, but he lived to see con- 
ciliation as the basis of the union’s work. It is 
probable that the dispute in London hastened his 
death ; it is fortunate, however, that Lord James of 
Hereford has been able to effect a settlement without 
going to an award. After an interview with the 
representatives of the employers and the National 
Union, Lord James appealed to the London branches 
to fulfil their part of the contract by electing repre- 
sentatives on the Conciliation Board. This appeal 
had the desired effect, and representatives were 
elected. The firm with whom the dispute existed 
claim a substantial sum as damages, 985/., and the 
Federation 200/. for expenses. This matter will be 
adjudicated upon by Lord James, also the matter at 
Leeds, in which compensation is also asked. The 
London dispute with Mr. Clarke having been got out 
of the way, another firm have taken matters into their 
own hands, and defied the union, with the result that 











all union hands have been withdrawn. The firm in 
question have ceased to belong to the Federation, so 
that the matter is removed outside the pale of the 
Conciliation Board. The position has become com- 
plicated by the breaking or evasion of agreements, by 
the men refusing to elect members to represent them 
on the Conciliation Board, and then by employers 
leaving that board to carry out their own desires, 
The Council of the union deprecate the breaking of 
agreements on either side, as being antagonistic to the 
very principle of conciliation, and that Council have a 
right to complain when employers condemn the work- 
men for doing what they themselves claim the right to 
do—leave the Board of Conciliation or Employers’ 
Federation. Doubtless the employers will deal with 
their own defaulters in the same way as the union 
dealt with the defaulting London branches. 





The position of the engineering trades throughout 
Lancashire is practically unchanged. Some of the sta- 
tionary engine builders are reported to be less pressed 
with work, and in isolated instances are said to be on 
the outlook for orders ; and there is a slackening off 
in some branches of the textile machine-making 
industry, but the principal firms have a sufficiency of 
work on hand to keep them fully going for some time 
to come. There is exceptional briskness in all the 
branches of structural engineering, the establishments 
engaged in the manufacture of bridge and girder work 
being pressed with orders that will keep them fully 
employed for some time tocome. Thereis no slacken- 
ing off in the machine ae branches, the ex- 
ceptional activity which has for so long been noticeable 
in those branches being fully maintained. The same 
may be said of locomotive builders, electrical and hy- 
draulic engineers, boilermakers, ironfounders, smiths, 
and machine workers. In other branches the users of 
iron, steel, and other metals are for the most part 
busy inall the chief centres. The position of the iron 
trades is exceedingly strong both as regards crude and 
manufactured material. As regards finished iron, the 
quotable prices are practically in abeyance, as makers 
will not accept orders on that basis, unless it be in ex- 
ceptional instances. The steel tradeis still very active, 
prices in all cases being strong. Altogether the 
situation is satisfactory in all the iron, steel, and 
metal trades throughout the Lancashire districts. 

In the Wolverhampton district the prosperous con- 
dition of the iron trade is evidenced by another leap 
upwards in the prices of finished iron. Unmarked 
bars were quoted at 8/. per ton, the same price as best 
merchant iron, which is 20s. per ton higher than it 
was at the beginning of the quarter. The hot weather 
has prevented puddlers from turning out their accus- 
tomed number of heats, and makers are pressed for the 
completion of orders on their books. Black sheet 
makers report a better demand, and prices have im- 
proved, as also is the case with galvanised corrugated 
sheets. To a large extent the well-filled lines from 
the South American and Australian markets are to be 
credited with this improvement in demand and in 
values. Hoops and rods have been in heavy demand 
both on home account and for export, and both tank 
and boiler plates are in good request. Steel makers 
are so full of work that they have had to decline 
further orders until after quarter-day. Prices gene- 
rally have gone up, and pig iron has become dearer. 





In the Birmingham district there is reported to be 
a good steady trade in all departments of the iron and 
steel industry. The demand for common bars is such 
that makers have had no difficulty in obtaining the 
advance of 10s. per ton. Merchants lost no time in 
raising their prices to correspond with the new basis. 
There is a greater demand for galvanised sheets on 
foreign account, but competition is yet keen. Steel is 
in good demand, and for pig iron the supply falls short 
of requirements. Most of the local industries con- 
tinue busy. 


The Plasterers’ dispute has been finally disposed of 
by the vote of the men—4559 votes being given for 
the acceptance of the terms arranged at the —_ 
ence, and only 368 against. The matter was rere 
as of £0 little consequence by the men that over 66 
failed to return their ballot papers. The disparity 
between the loud protestations at public meetings _ 
the votes given at the ballot is noteworthy. It wou 
seem that there is a section always ready for a row 
and for a strike, but when a real issue is at stake they 
are silent. The men returned to work on the with- 
drawal of the lock-out notices. ne j 

Now the real work of forming a joint committee 
will begin. The trade unions’ representatives met a1 
Manchester at the beginning of the week to prepare 
basis, which basis will be laid before the emplo ~ 
It is expected that it will be simply a proposal = te 
joint Conciliation Board, composed of an equal — 
of representatives of employers and trade unions, it s 
such additions as may be deemed advisable. ith. 
expected that the matter will be pressed forwa ee 4 
out delay, as some questions have to be considere 














bial 


‘Sap ee ae Se ae eae ee a 


rt 





JuNE 16, 1899.] 





ENGINEERING. 





789 











set at rest arising out of the recent dispute with the 
plasterers. 





Owing to disturbances which have recently become 
frequent inside the large shipbuilding works of 
Messrs. Harland and Wolff at Belfast, the firm 
notified to their employés last week that they will 
close the establishment unless the unseemly scenes 
cease. The causes were racial and religious, rather 
than industrial. 


The London Trades Council seem to think that the 
only way to get Old Age Pensions now is to demon- 
strate for them. A conference has been called to dis- 
cuss the question as to the advisability of a demon- 
stration. Would not the money be better spent in 
formulating a workable scheme which could be laid 
before the country as a basis for an Act of Parliament? 
That might do good ; Hyde Park oratory cannot settle 
such a question as this. 








The Scottish miners at a great demonstration held 
in Edinburgh on Saturday last voted for a legal eight- 
hours day, for raising the age of boys to fourteen 
before they can enter the mine, for the Compensation 
Act to be made general, and in favour of a general 
Conciliation Board. The demonstrators for the most 
part preferred the scenes of the Modern Athens to the 
market place where the speeches were made. 





The Danish trade unions having appealed to the 
London Trades Council to support them in their 
struggle, that body has agreed tode so. The chair- 
man of the Danish unions states that they have 80,000 
organised persons in union, and that of these 30,000 
are locked out, while 10,000 are threatened to be 
locked out, equal to one-half the total. Financial 
support is to be asked for from the British unions. 


‘“‘The Kaiser’s Strike Bill,” as the new German 
Strike Bill is called, is evoking a good deal of oppo- 
sition and antagonism, and some uneasiness was felt 
on Wednesday in last week, lest disturbances should 
take place, as fourteen meetings were held that night 
in Berlin to protest against the Bill. The workmen’s 
representatives will resist the Bill at every stage, 
whatever the consequences. 








SAND PUMP DREDGERS.* 
By AntHony GrorcE Lystsr, M. Inst. C.E. 


In the year 1893 the author read before the Interna- 
tional Maritime Congress a description of the operations 
which had been undertaken up to that time for the im- 
provement, by dredging, of the Mersey Bar. That paper 
dealt very fully with the special features and configura- 
tion of the river, and with its tides and winds, so that the 
present note is limited to bringing up to date the informa- 
tion then given, excluding all reference to features which 
are well known to the great majority of the members of 
this Institution. 

At that time, 1893, the operations on the Mersey Bar 
had been carried on by twosmall hopper suction dredgers, 
extemporised from 500-ton steam BS per barges; anda 
larger dredger, the ‘‘ Brancker,” which was specially con- 
structed for this purpose, and which had a carrying capa- 
city of 3000 tons, and a dredging capacity in the best 
class of free sand of about 6000 tons per hour, was then, 
July, 1893, just commencing work. 

Since 1895 another dredger of similar type and capacity, 
the G. B. Crow,” has been built and employed upon the 
work, the two smaller dredgers having been removed to 
— dredging work abreast of the Georges and Princes 
stages. 

he operations of these two big dredgers have been 
supplemented by an eroding apparatus attached to the 
tender from which the operations were superintended. 
The function of this apparatus was, by ejecting streams 
of water from a trailing pipe at high velocity on the ebb 
tide, to disturb and remove the li biter particles of over- 
lying mud, which tended to interfere with the operations 
of the big dredgers. _ This eroding apparatus, after having 

n worked intermittently for some three years, has now 
been removed, as it was very doubtful whether the effect 
it produced was worth the expense of working it. 





! 
Particulars of Cut-Through | Quantity Re- 
Bar at Date Named. | moved from 
| Commence- 
: ~— |ment — Bar 
; | and Main 
Average| Minimum oe Channel 
Depth. | Depth. | gnaonel. Shoals. 


“a | 








| ft, ft. ft. | tons 
Up toJuly, 1998 ..| 20} 18 {i geeeeet|} 2,488,710 
a= | 244 | 23 1500 | 12,314,120 
, , Fe 1 

1999. | og |g? 1500 41,240,360 
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Fee come two years, from November, 1896, to Decem- 
ducted | * the operations on the bar were entirely con- 
Ghee th y one dredger ; but at the latter date, a shoal 
eee © east side of the Crosby Channel, about four miles 


* 











taper read before the Engineering Conference of the 
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from the mouth of the river, was found to be increasin 
considerably ; and as greater depths were being obtain 
over the bar than existed at this point of the channel, it 
was deemed advisable to resume operations with the 
second dredger upon this shoal. 

The effect of the operations may be tabulated as 
shown in the preceding column. 

Dredging operations are carried out continuously when- 
ever weelber permits, and the dredgers when loaded 
steam toa site about three or four miles eastward of the 
Ms ngs there dump their loads on the weather side of the 

nks. 

The only exception to this site for deposit is in connec- 
tion with the — on the shoal on the east side of 
the Crosby Channel. In that case, on the ebb tide, and 
then only, the dredger is permitted to dump her load on 
the opposite, t.¢., west side of the main channel, in the 
mouth of a minor channel which was tending to form 
through the Great Burbo Bank. 

The following is the net result of the operations from 
the point of view of navigation. Whereas at the com- 
mencement, in 1890, the shallowest water across the bar 
was 11 ft. at low water of spring tides, there is now a 
channel of 1500 ft. in width, having practically no less 
_ 27 ft. of water in any part on the same condition of 
tide. 

The amount of sand which has had to be removed from 
the bar itself in order to effect this has been 224 million 
tons, and from the bar and main channel 41} million tons, 
as stated above. 

As an illustration of what this quantity of material 
means, it may suffice to vf that it would fill up the sec- 
tion of the Thames at Blackfriars Bridge to Trinity high- 
water level for a length of from five to six miles. A 
comparison between the amount removed, as measured 
by the capacity of the dredgers, and the deepening of the 
channel between the buoys, as measured by soundings, 
shows very great variation in the ratio of these two 
quantities and the rate of progress from time to time; 
but it will be obvious that, inasmuch as the soundings 
were of necessity limited to the dredged channel, they 
cannot be considered as representative of the actual effect 
on the whole area affected by the dredging, and any com- 
soem of this sort must, therefore, of necessity be more or 
ess erroneous. There is no doubt, however, in the author’s 
mind that the removal of shoals and the straightening of 








the channel immediately above the bar, particularly at 
Q 4 Black Buoy, has had a great deal of effect in develop- 
ing and maintaining the improvement obtained by direct 
dredging on it. As regards the cost of dredging by the 
large bar dredgers, the year’s work of 1898 by the “G. B. 
Crow” on the bar and in the main channel shoals, may 
be taken as an example, when 4,309,350 tons of material 
were removed at the following unit costs: 


— 
| re 
Supplies oe i sae ei i 0.25 
Repairs os ie ro sis ane” ORS 

Total ... hi 0.61 


These figures include all direct working charges, and a 
proportion of that for actual superintendence, but no 
allowance for interest on capital cost or depreciation. 

On the question of the improvement of rivers b 
dredging rather than by permanent works, the Mersey is 
a very striking instance of the permanent improvement 
which can be effected with a small expenditure. For 
instance, the cost of the whole of the dredging plant on 
the Mersey bar and shoals, viz., the two large dredgers, 
has been, say, 120,000/.; the average annual expendi- 
ture for three years, say, 20,0007. Had permanent works 
been adopted, the cost of them would no doubt have been 
enormously in excess of the capital cost above mentioned ; 
there would have been a risk of the depth which they 
were intended to secure permanently being insufficient 
for the ultimate requirements which it might become 
necessary to seek, and therefore of extra expenditure 
having to be incurred. The practical results they would 
have attained could not, to say the least, have well been 
more satisfactory. é 

As a result of experience in suction-dredging on the 
bar and elsewhere on the Mersey, an improved form of 
hopper has been introduced, which obviates the loss of 
cmd ann mud which is washed over with the escaping 
water from the hoppers of the dredgers. _ 

On an average, it has been found that in the case of an 
ordinary hopper, about 20 per cent. of the sand and mud 
that is raised is lost through being carried overboard in 
this way. This material not only consists of light mud, 
but is very largely composed of sand. 

Not only is this material uselessly raised at the cost of 
coal, wear and tear, &c., but as the operations are carried 
on in positions where the current, in one direction or 





another, is more or less constant, it is liable to be de- 
posited and form shoals in the neighbourhood of the 


dredging operations, or to overlay the sand with a fine 
deposit, which greatly interferes with the efficiency of the 
suction-dredgers. To overcome this difficulty, the author 
devised the following arrangement: The hopper of one 
of the smaller dredgers has been covered in with light 
iron plates, with the exception of a strip down the centre 
of the hopper 4 ft. in width. Here a trunk 5 ft. in height 
and 4 ft. in width, by the full length of the hopper, is 
formed by vertical plates of iron, carried up above the 
covering of the hopper. The upper edges of this trunk 
are fitted with adjustable coamings, to insure an even 
overfiow from the hopper independently of the trim of 
the vessel, as shown in Figs. 1 and 2 annexed. 

At the same time, the discharge pipes in the hopper 
are laid as close to its outer sides as possible, and the 
openings in them are so formed as to insure the sand and 
water being delivered with a minimum of commotion. 
The effect of this arrangement is that all water passing 
from the hopper overboard has to traverse a considerable 
distance in passing from the discharge orificé in the pipe 
to the upper edge of the trunk over which it flows. 

The sectional area of the trunk is such that the rate of 
vertical motion through it is reduced to a minimum. 

The head of water which the trunk affords, and the 
fact that, in the course of its discharge, it has to rise ver- 
tically, has the effect of producing a steady and almost 
imperceptible flow of the water, which is thus unable to 
take with it any sand or silt. 

The experiments with this apparatus at the landing- 
stage show that, as compared with the other dredger, 
which is not so fitted, the discharge water from the 
— hopper is clear in appearance, and gives practic- 
ally hardly any percentage of silt, whilst the dredger is 
able, on an average, to load herself in 20 per cent. to 25 
——_ less time than the sister vessel that is not so 

tted. 

This result is a most important one from the*point of 
view of the output of the dredgers during the year, and 
the cost per ton of dredging ; whilst it also permits this 
type of dredger to be used for lifting very fine sand and 
mud, for which it has not hitherto been capable of being 
used economically. 





THE EFFECT OF WAVES ON 
BREAKWATERS. 


Notes on the Effects of Waves on Breakwaters in different 
Depths of Water.* 


By WiuraM Surexp, M. Inst. C. E. (Peterhead). 


In proceeding to consider the effect of waves on break- 
waters, it may be well in the firat place to recall one or 
two leading — in connection with what is generally 
accepted as the theory of waves. By so doing it will be 
possible to compare theory with facts as they are brought 
to light, and see how far they are in harmony the one 
with the other. 

The circulation of the water particles in waves of 
oscillation ap to be approximately that indicated in 
the diagram, Fig. 1, 790, A and B representing, re- 
spectively, points of departure and arrival. 

he movement of the particles is nearly such as would 
be produced by rolling circles having their diameters 
equal to the height of the wave, trough to crest ; so the 
form of the wave is therefore approximately cycloidal. 
As, however, waves into shoaling water they are 
affected by bottom friction, and their form is altered, the 
orbits in which the particles revolve becoming inclined 
and elliptical. At length the friction of the bottom is 
such as to cause the crest to overrun the face slope, and 
the wave breaks. The forward motion of the particles at 
this time is equal to the velocity of the wave (see 
forward), and the wave-stroke is delivered with its most 
destructive effect. Waves generally break on entering 
water the depth of which but little exceeds their height, 
trough to crest. It may therefore be assumed that the 
height of waves can never exceed the depth of water over 
which they travel. Long ground-swell waves, although 
insignificant in height, are, however, often transformed 
so Agee pe of a Ang d ——— haar as illustrated 
y the photograph, Fig. 2, page 766. 
In seaee homes a depth equal to one-tenth of the 


Y | length of the wave, the displacement of the particles is as 


follows :+ 
Horizontal Vertical 
Depth below the Displace- Displace- 
Surface. ment of ment of 

Particles. Particles, 
At surface sa fy 2.408 1.341 
vs whole depth ... a 2.328 1,192 
oa “3 Fie sa 2.258 1.048 
> ee “ és aia 2.196 0.908 
Se ape 0.772 
Me fae a ee Oe 0.639 
ee erro ES 2.063 0.508 
A a 0,379 
T's miei Con oa 2.016 0.252 
Meese ge oe ae 0.126 
At bottom sa 2.000 0.000 


It will therefore be evident that in all depths of water 
in which it is possible to construct breakwaters, storm 
waves will, in a greater or less de be waves of trans- 
lation, while smallér waves may for all practical purposes 
be considered oscillatory. : : 

The bag of storm waves which assail breakwaters, 
inasmuch as their length is always much greater than the 
depth of water in the immediate vicinity of a breakwater, 
js proportional (sensibly) to the square root of the depth ; 
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it is, in fact, the same as the velocity which a free body 
would acquire by falling from rest under the action of 
gravity, through a height equal to half the depth of the 
water. 


Where V = velocity of wave in feet per second. 

g = unit of forces of gravity = 32.17 feet per 
second. 

8 = in this case, one-half depth of water in 
feet. 
V = /298=8.02 JS. 

The breakwater which is being constructed by the 
Admiralty at Peterhead is of the vertical type, and is 
composed of concrete blocks, weighing about 40 tons each, 
laid in regular horizontal courses, joggled and set in 
Portland cement mortar above low water. Waves up to, 
say, 10 ft. or 12 ft. in height range up and down against 
its face without breaking or apparently exerting any 
force beyond the hydraulic pressure due to their height ; 
larger waves, however, behave ina very different manner. 

During the storms of December 1896, and January 
1897, blocks weighing 40 tons each were displaced in 
courses bedded respectively at the levels of 17 ft. 14 in. 
and 23 ft. 74 in. below L.W.O.8.T. One of these blocks 
lodged on a concrete platform 30 ft. 7 in. below 
L.W.O.S.T., and was washed away during the storm 
which occurred in the following March. ol : 

During the storm of October, 1898, which is said to 
have been as severe as any that has been witnessed in 
Peterhead Bay, the waves were upwards of 30 ft. in 
height. Blocks weighing upwards of 41 tons each were 
displaced at the level of 36 ft. 74 in. below L.W.O.S.T., 
and a section of the breakwater, down as far as 10 ft. 
74 in. below low water, and weighing 3,300 tons, was 
bodily slued to the extent of 2 in. without the blockwork 
being dislocated. This enormous mass slid upon the 
surface of the blocks forming the course the top of which 
is at the level named ; and they, strange to say, were not 
moved. Waves such as are represented in the accom- 
panying photograph (see Fig. 3, page 766) were —— 
sible for the sluing of this mass.. The surface on which 
they operated measured 33 ft. x 34 ft. = 1122 square 
feet, and the height to which the water was thrown 
was about 115 ft. to 120 ft. 

In order to enable an idea to be formed of the force 
required to slue this mass, the author ascertained the 
coefficient of friction of blocks similar to those which 
form the breakwater, by causing them to slide on a 
concrete floor. The floor was well wetted, and the 
average of several trials with blocks up to 68 tons weight 
gave a co-efficient of 0.7. In moving this mass the waves 
must therefore have exerted a force of 2310 tons, or 
slightly over 2 tons per square foot, oAer the whole area 
exposed to them. Although about one-third of the mass 
was below the level of low water, the troughs of the 
waves would be considerably below its lowest point ; and 
taking all the circumstances of the case into consideration, 
it is > ena that little, if any, allowance should be made 
for flotation. If, however, allowance be made for this, it 
is probable that some deduction should be made from the 
area exposed to the wave-stroke, so that the force per 
square foot would not be much affected. 

The depth of water where this happened was about 
9 fathoms at L.W.O.S.T., deepening to 20 fathoms at a 
mile to seaward. The rise of a spring tide is 11 ft. 

The length of the waves was about 550 ft. to 600 ft., 
crest to crest, and the depth of water at mean tide 60 ft. ; 
the motion of the water particles at a depth of, say, 
36 ft. must therefore have been very great, amounting, 
according to the foregoing Table, to 2.063 horizontal and 
0.508 vertical, as compared with 2.408 horizontal and 
1.341 vertical at the surface. 
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Fig. 4, annexed, represents a vertical quay wall with a 
shelving rock foreshore in front of it. This quay is ad- 
jacent to the breakwater at Peterhead, and Fig. 2, page 
766, shows ground swell breaking against it. The height 
of the undulations in the case represented would not 
exceed 4 ft. to 5 ft., trough to crest, and during high tide 
with, say, 7 ft. or 8 ft. of water over the rock, such undula- 
tions merely rise and fall against the face, and are reflected 
without delivering any perceptible stroke. As the tide 

es, however, they are quickly transformed into 
angry translatory waves by being tripped up by the fore- 
shore, and they deliver a stroke the force of which it is 
difficult to conceive unless witnessed. The broken water 
represented in the photograph is upwards of 100 ft. high. 





The foregoing examples have been cited to show the 
action of waves against a vertical face, and from them it 
will be evident that a vertical-faced structure in the sea 
cannot under all circumstances claim immunity from 
severe punishment. 

The com tively high rubble foreshores of all such 
composite breakwaters as those at Alderney, Colombo, 
and the Tyne, without doubt greatly increases the force 
of the waves against their superstructures. ; 

The downward action of waves operating against the 
face of a vertical breakwater often causes serious damage 
by undermining the foundation. The breakwaters at 
Alderney and the Tyne are prominent and lamentable 
examples of this. High parapets, such as both of these 
breakwaters ssed, greatly intensified this action, 
and are on this, as on other accounts, objectionable. 

Mixed rubble, com d of stones weighing from, say, 
5 tons downward to about 4 cwt., forming an apron on the 
seaward side of a vertical breakwater, appears to be but 
little disturbed at a depth of 36 ft. by waves 30 ft. high ; 
but around the scar-end the scour is very severe, and, 
unless a pemony is afforded, the rubble at this point will 
be washed away, even at depths exceeding 40 ft. 

In a composite breakwater with a vertical super- 
structure founded on a rubble mound, the height to 
which the mound is carried in relation to the levels of 
high and low water is of vital importance, and is there- 
fore worthy of careful consideration. 

ane breakwater is an example in which the 
mound was carried up to the level of H.W.O.S.T., and 
in which the artificial boulder beach thus formed 
effectually breaks up the waves before they reach the 
superstructure. The slopes which the mound has now 
assumed by the action of the waves are approximately 
1 in 12 between high and low water; 1 in 5 from low 
water to 8 ft. below it, and thence to the bottom (about 
50 ft.) 1 in 2. 

Alderney breakwater is an example in which the mound 
was stopped below the level of low water, the rise of tide 
being 17 ft. The force of the waves assailing the super- 
structure was thus gay increased, and the result was 
disastrous. The slopes assumed by the surface of this 
mound varied considerably; but at 1000 ft. from shore, 
where the water was 45 ft. deep at L.W.O.S.T., they 
were as follows: 1 in 64 from 3 ft. below low water (that 
being the highest point of the mound) to 17 ft. below it, 
and thence to the bottom 1 in 2. 

In this breakwater the waves not only undermined the 
superstructure by withdrawing the rubble on which it 
was founded, but they formed breaches in the wall b 
their direct impact, while the water falling upon the te 
way excavated holes in it, until, meeting those on the 
sea face, the work was breached completely through. 
Strange to say, the parapet, in at least one case, spanned 
the breach and survived the storm. A very similar 
action took place at Wick and at the Tyne. 

In the above class of breakwaters, when the mound is 
not carried up to the level of high water, the addition of 
a wave-breaker of er concrete blocks is often useful, 
inasmuch as it relieves the face of the superstructure from 
the force of the wave-stroke, and the waves being in a 
great measure broken up, do not exert so t an 
excavating action on the rubble as they would do in the 
absence of such protection. 

When the Ymuiden breakwaters (Holland) were being 
constructed, before the blocks forming the wave-breakers 
were deposited, the rubble which forms the aprons of 
these piers was frequently ploughed out at a depth of 
upwards of 20 ft. below low water. The wave-breakers 
were, however, effectual in checking this action, and 
after they were added little inconvenience from this 
cause was experienced. 


Many of the 20-ton blocks in the wave-breakers were | }, 


disturbed by the waves, one being lifted to a height of 
12 ft. vertically up the face of the pier and landed on the 
top of it. 7-ten blocks built into the work were started 
forward out of their places by the impact of the waves on 
open joints compressing the air behind them, which, on 
the withdrawal of the waves, expanded and pushed the 
blocks out. On more than one occasion considerable 
lengths of courses, the full width of the pier, composed 
of blocks weighing 5 tons, 7 tons, and 9 tons, all of which 
were set in Portland cement mortar and tied together by 
strong wrought-iron cramps, were displaced a washed 
over into the harbour. 

The depth of water was 23 ft., the rise of spring tides 
about 54 ft., and the height of the pier 4 ft. 10 in. above 
high water. 

The subject of wave action on breakwaters in different 
depths of water presents such a wide field that it is 
impossible in a short notice such as this to even touch 
upon many points of interest and ee. It is, 
however, hoped that the examples furnished may suggest 
ints for discussion, and elicit useful information, this 

ing the chief object in view. 

It may, perhaps, be well to mention here that of the 
types of breakwaters with which English engineers are 
least acquainted from actual experience, the several com- 
binations of rubble and random cencrete blocks stand out 
somewhat prominently. Any information respecting the 
effect of waves on such structures would therefore be ve 
acceptable. It is believed that during the winter whic 
od passed, some of the sea-works of this type in the 
Mediterranean, in common with not a few on these 
coasts, sustained some damage ; and information respect- 
ing these would be much appreciated. It would be in- 
teresting, in connection with this, to learn in what way 
the damage was done ; ¢.g., (a) by heavy seas washin 
over the top and displacing the uppermost and landwar 
blocks ; or (b) by the blocks forming the sea-slope being 
disturbed and drawn down ; or (c) by the rubble forming 
the base being ploughed out, either on the sea or harbour 
side, and so undermining the blocks, 


Other points which suggest themselves for discussion 
especially in connection with the effect of waves on 
breakwaters during construction, are (1) sloping versus 
horizontal bond for block work on a yielding foundation, 
with which, in view of the liability of horizontal courses 
to slide one on the other, might be associated a con- 
sideration of bond between the courses, and also the most 
effectual method of dealing with settlement in horizontal 
coursed work ; (2) the best method of checking the travel 
of rubble in breakwater mounds subjected to oblique 
wave action; and (3) the best means of avoiding or 
reducing the destructive effect of wave-stroke on exposed 
open joints, especially under water, inasmuch as this 
action is operative at much greater depths below the 
surface than is generally suspected. 





THE DESIGN OF BREAKWATERS.* 
By Joun Watt SANpEMAN, M. Inst. C.E. 


Tue chief type of modern breakwater is that of a 
vertical wall, founded either upon the sea bottom or upon 
a rubble mound. The primitive type of breakwater, 
consisting chiefly of an enormous mound of rubble, the 
stability of which is dependent upon continual inspection 
and renewal, may be considered obsolete, unless in shel- 
tered situations, where the low cost of material would 
render such a type economical. This does not apply to 
the Italian type of mound-breakwater, protected on the 
sea face by blocks of concrete, which effects a large 
reduction in the volume of rubble. Breakwaters with 
long-pitched slopes of masonry on their seaward side 
may also be considered obsolete, as vertical breakwaters 
effect the same purpose at less cost and more efficiently, 
by exposing less masonry to the action of the sea, and 
jd reflecting instead of causing waves to break against 
them. 

The following data 
character, position, an 
waters, V1z.: 

(1) Maximum exposure of the site, and the direction of 
prevailing winds; (2) depth of water; (3) nature and 
contour of sea bottom. 

(1) Maximum Exposure, or uninterrupted length of 
fetch of sea in the direction of prevailing winds, deter- 
mines the maximum wave force, in relation to which the 
dimensions of vertical breakwaters must be proportioned, 
£0 as to provide mass sufficient to insure stability. The 
maximum wave force determines also the depth, either in 
a rubble mound or in a soft sea bottom, at which break- 
waters should be founded, so as to prevent undermining. 
The direction of prevailing winds determines the direction 
of maximum waves, in relation to which the position of 
the breakwater should be planned so as to meet them as 
obliquely as the conditions of the situation will permit. 

(2) Depth of Water.—With similar degrees of exposure, 
and similar sea bottoms, the depth of water determines 
the distance from the shore to which it would be econo- 
mical to carry a vertical breakwater, as there is a depth 
at which its cost would equal that of a combined wall and 
mound, and beyond which the latter would be less costly. 

(3) Nature and Contour of Sea Bottom.—With similar 
degrees of exposure, the nature of the sea bottom also 
determines the depth into which it would be economical 
to carry a vertical breakwater, as upon a rock it would be 
more economical than upon a soft sea bottom to carry it 
into a greater depth. The nature of the sea bottom 
determines also the depth at which the breakwater should 
be founded so as to prevent undermining. The contour 
of the sea bottom in the vicinity of the breakwater, more 
pa smn in rocky ground, materially influences the 

irection and effect of waves, and must be taken into 
account in determining the position and strength of the 
reakwater. 

In considering the question of the dimensions necessary 
to insure stability in a vertical breakwater, one is con- 
fronted with the absence of definite information as to 
static equivalent of impact of reflected waves over large 
areas. The data recorded by Mr. T. Stevenson and 
Lieutenant Gaillard, of the American Army Corps of 
Engineers, are valuable as showing the effect of wave 
impact over small areas, and the enhanced effect of broken 
as compared with reflected waves. Mr. Stevensons 
records were evidently those of maximum pressures, and 
Lieutenant Gaillard has shown that the maximum 
intensity of force in breaking waves occurs at a level 
slightly above that of still water, diminishing to nothing 
at the crest and to one-half at the bottom of the wave. 
It is also known by the stability of rubble mounds (where 
clear of the down stroke of reflected waves) that wave 
movement is slight at a little more than one waves 
depth below still water level. Taking, therefore, the 
resultant of Gaillard’s recorded pressures at different 
levels, due to the impact of a maximum height of wave 
occuring during a maximum tide, and assuming horizontal 
wave impact to practically cease at a wave’s depth below 
still water level, there remains an approximate measure 
of the force which a breakwater should be proportioned 
to resist. ’ 

On comparing the proportions of vertical breakwaters 
which have stood in exposed situations, the majority 
have a mean breadth somewhat less than_ their total 
height, and there does not appear to be any instance of & 
vertical breakwater having been overturned by the sea, 
except where undermining had previously occu i 
Failures have in all cases been due to undermining © 
foundation, either by removal of rubble, or by scouring 
sea bottom and consequent dislocation of uncement? 
blocks below low water, or to defective concrete. he 
mound breakwaters with vertical superstructures, the 
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risk of failure by undermining is greater when the top of 
the rubble is below low water, but not deep enough to be 
clear of wave action, than when it is visible at each low 

ide. 
: Beyond a certain depth it is not necessary to increase 
the breadth of a vertical breakwater, as, assuming wave 
jmpact to cease at about one wave depth, and seeing that 
the resultant of wave force is near still water level, there 
js a certain breadth of breakwater which, if continued 

arallel to any depth, will increase its moment of stability 
in exactly the same proportion as the moment of the 
wave force is apenas by the leverage due to increased 


depth. 

Three types of construction may be adopted for vertical 
breakwaters, either upon rock or soft sea bottoms, or for 
vertical superstructures upon rubble mounds, viz.: (1) For 
breakwaters — the greatest exposure, the most per- 
manent type would be either a monolith of concrete, or a 
substructure of concrete in bags with a superstructure 
either of concrete in mass or of large blocks cemented 


ther. 

"6 For certain situations and exposures, a structure of 
massive blocks sloping in direction of length of the 
breakwater would be more suitable. This type possesses 
the advantage of insuring that all the upper blocks 
impose their weight upon the lower ones. In the case 
of a long breakwater, Stoney’s system of depositing 
blocks up to 350 tons weight by means of a floating 
derrick might prove an economical, as it would certainly 
be avery stable, system of construction, seeing that a com- 
plete section of breakwater could be set in place at one 
operation. : hee : 

(3) For breakwaters in less exposed situations and in 
comparatively shallow water, a structure of open timber 
piling of greenheart or creosoted pine, enclosing a filling 
of rubble, forms a stable and economical breakwater. 

To insure stability, the depth of the foundation of a 
vertical breakwater must be greater than the depth at 
which either a rubble mound or the sea bottom could be 
moved by the down stroke and seaward draught of 
reflected waves. This ~~ will vary according to the 
height of waves, height of breakwater, and size of rubble; 
but experience has shown that, in exposed situations, the 
depth at low water over the top of the rubble mound 
should not be less than twice that of maximum waves, 
and the depth at which a soft sea bottom would be moved 
would be considerably greater. 

Breakwaters founded upon rubble mounds within the 
influence of wave action have proved unstable, unless the 
rubble be continually renewed. 

Seeing that the stability of a breakwater is dependent 
upon the stability of its foundation, and the immobility of 
the blocks of which it is composed, and considering the 
failures which have occurred within the last 50 years, 
chiefly in breakwaters built upon rubble mounds and 
with uncemented blocks below low water, it does not 
appear that the necessity for absolute rigidity in the 


foundation and under-water portions of breakwaters has | P 


hitherto been fully recognised ; but considering the care 
which is exercised in the construction of foundations for 
bridges and for buildings on land, it may be asked, Why 
should not equal or greater care be exercised to insure 
rigidity of foundation in structures which have to resist 
the violence of the waves? The works of lighthouse 
engineers are in this respect above criticism. 

f the foregoing argument be admitted (and it has 
certainly been emphasised by the breaching of several 
costly breakwaters), then the remedy consists in provid- 
ing rigid foundations at depths below the influence of 
wave action, and in carrying up from such, either mono- 
liths or massive blocks, each sufficient per se to resist dis- 
placement. In the case of a pier constructed of compara- 
tively small blocks bonded in horizontal courses, but 
uncemented below low water, it is impossible to have 
close joints and to build the blocks so that each will take 
its due share of load. The slightest settlement therefore, 
upon a yielding foundation places an excess of weight 
upon some blocks and removes it from others; and, in 
consequence, the latter become loose and liable to be 
oe out of place by the reaction of air and water behind 

em. 

., Where a breakwater has to be built in comparativel 
shallow water, and on a sea bottom of soft material extend- 
ing to a great depth, two methods of construction may be 
adopted, viz.: 

(1) Founding the breakwater in sections by means of 
caissons sunk to a depth greater than that at which the 
sea bottom could be moved by reflected waves. (2) Dredg- 
ing a trench, and depositing rubble of depth sufficient to 
— the breakwater without settlement, the rubble 
rm a depth over its top beyond the influence of wave 
. In the case of a breakwater inténded solely for shelter- 
ing purposes, cost may be considerably reduced by keep- 
ing its top low, as height of from 3 ft. 10 ft. above high 
water, oe with the situation and exposure, are ample 
to annul the effect of all waves; and broken crests passin 
over the top would not vitiate the quietude of interna 
— space. Reducing the height of the breakwater 

rs uces the height to which waves are reflected, and the 
rs ect of their down stroke and seaward draught. On 
lente a low breakwater, a deck, affording access te a 
ighthouse, is carried above wave reach, either upon 
ae piers or uprights of greenheart, or a subway 
within the breakwater effects the same purpose. 





7 Monster Etzvator.—The New York Central and 
— Railroad Company is about to proceed with the 
Serection of a monster elevator at Weehawken, New 
bn y- The elevator, when completed, will have a 
*Pacity of 3,000,000 bushels of grain, which will be loaded 
irect to ships lying on wharves, 





IMPROVEMENTS IN COAL MINING. 
Modern Improvements in Coal Mining : Winding from 
Mines.* 
By Henry Witti1am Martin, M. Inst. C.E. 


THERE are few more important or difficult problems to 
be solved, in connection with coal mining at great depths 
than that of winding or raising the coal through the 
shafts. The capital outlay incurred in sinking and 
equipping a deep colliery is frequently large, and the 
necessary working expenses so heavy, that it is ng P| 
means of raising large outputs undertakings of the kind 
can be made remunerative. Large outputs from great 
depths of 700 yards and more by the present system of 
winding can only be obtained by raising heavy useful 
loads at high velocities. Without asserting that the 
higher limit of heavy useful loads, or of high velocities, 
has been attained, it may safely be stated that to increase 
either or both would also increase the difficulties of wind- 
ing in a high ratio. With even the lightest appliances, 
the useful load raised forms but a small portion of the 
mass which has to be started from rest, brought to and 
maintained at a high velocity for a short period, and 
brought to rest again during every complete wind or 
journey through the shaft—an operation which should be 
accomplished in the shortest possible time. 

Engines are constructed — of developing much 
greater power than is requi for colliery-winding, but 
to perform the work economically, in the intermittent 
manner rapid winding demands, there is still much room 
for improvement. 

The motive power developed by the engine is expended 
in raising the useful load of minerals, in overcoming the 
frictional resistances of the winding apparatus, and in 
communicating velocity to all the moving parts. When 
the speed is low, the power expended in the latter way is 
small ; when high it is considerable, but should be utilised 
in assisting to raise the load, and to overcome the 
frietional resistances before the wind is completed, but a 
large portion is frequently expended in friction on the 
brake. An important object in the design of winding 
machinery isto make the demands on the power of the 
engine as nearly uniform as possible. Many devices are 
resorted to in order to obtain this object, and are more or 
less successful. Two only will be instanced here, viz. : 

1. The employment of a balance rope. 

2. The adoption of a drum of varying radii, generally 
of a conical form. 

Both of these appliances are well known, and have long 

minuse. Balance ropes for deep winding, however, 
have not been very extensively adopted, and where used 
have not always been successful, although they are now 
more or less returning to favour. The objections urged 
against this arrangement are the extra strains on the caps 
or sockets of the Lagos ropes and the increase of 
friction due to their weight, but the greatest difficulty 
robably has been found in guiding the balance rope at 
its return at the bottom of the shaft. 

Pulleys revolving in sliding bearings and other means 
have been used for this purpose, but the author considers 
the most effective method, and the one he adopts, is to 
use a specially made flexible and untwisting steel wire- 
rope guided sidewise at the return by two vertical parallel 
plane surfaces only, between which the rope is allowed to 
assume a free path. 

The radii of drums are often more or less proportioned, 
so that the moments of resistance due to the load are con- 
stant throughout the wind, and this arrangement is very 
extensively used, with considerable success. It is, how- 
ever, high in first cost, and there is an increase of friction 
due to the extra weight of the drum. There is also a 
larger mass to be set in motion and be py on to rest than 
is the case with a cylindrical drum and a balance rope. 

The following are the main features of the winding 
machinery adopted by the author at a new colliery in 
South Wales, with the view of raising from two shafts a 
large daily output: The pressure of steam at the boilers 
is 100 lb. per square inch; the shafts are each 740 yards 
deep and 20 ft. in diameter in the clear; the useful load 
is 5 tons; the cages weigh 5 tons each; the pithead 
pulleys are 18 ft. in diameter, and each weighs 5 tons ; the 
trams are 124 cwt. each, and there are two full trams 
raised tandem fashion, and two empty trams lowered 
each wind ; each cage is guided in the shaft « four steel- 
wire rope conductors 1? in. in diameter, weighing 194 1b. 

r yard, or 6 tons 13 cwt. per guide rope, loaded at the 
 seoF end by a dead weight of 7 tons ; two division or 
rubbing ropes, 2} in. in diameter, hang between the cages 
to prevent them colliding when pane, each other, and 
Ps weigh 29 lb. per yard, or 9 tons 15 cwt., and are 
weighted at the bottom with a load of 10 tons. Thus far 
the arrangements of the two shafts are identical. 

The winding engine at the south has two horizontal 
cylinders, each 36 in, in diameter by 6 ft. stroke, and is 
non-condensing, and has a omg cylindrical drum 17 ft.6 in. 
in diameter, weighing without the shaft 35 tons. Arrange- 
ments are being made for fitting this engine with an 
automatic expansion gear. The winding ropes are un- 
twistable flattened strand, 1? in. in diameter, weighing 
20 lb. per yard. A balance rope, slightly exceeding in 
length the winding depth of the pit, and of an equal 
weight per yard to that of the winding ropes, is attached 
under the cages. 

The winding engine at the north pit has two horizontal 
cylinders, each 42 in. diameter by 7 ft. stroke, and is non- 
condensing, and has a conical drum for 11 coils, and is 
afterwards cylindrical, weighing without the shaft 75 
tons. The smaller diameter is 17 ft., and the larger 
32 ft. This engine is fitted with an automatic cut-off 
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gear. The winding ropes are lock coil 1? in. in diameter, 
weighing 22 lb. per yard. 

At the south pit, at the commencement of the wind, 
the stress on the rope, due to its own weight, the weight 
of cage, trams, maximum load of coal, and that due to 
acceleration when the velocity is brought to 50 ft. per 
second in six revolutions of the drum, is 20 tons, and as 
the breaking strain of the ropes is 180 tons, the factor of 
safety is 9, which should not be reduced. The ratio of 
the working stress on the rope to the useful load is 4 to 
1, and it is evident, if the output is to be increased by 
adding to the useful load, the working stress upon the 
"Ee must also be increased in a high ratio. 

The — may be increased by more rapid winding 
without the necessity of incurring a corresponding in- 
erease of the working stress on the rope, but in practice 
the author finds that with the plant described, the limit 
of velocity has been reached. Attempts made to increase 
the s produeed serious oscillation of the cages. 
— ly, with a a and — “ee — of — 
ing the cages, a hig: —— t e. attained. 
The shortest time in whic a wind has been made in this 
shaft of 700 yards in depth, is 42 seconds, but owing to 
the oscillation referred to, the speed has been reduced to 
complete the wind safely and steadily in 50 seconds. 

At the north pit the useful load is also 5 tons, but the 
working stress on the rope is somewhat greater during 
the ear od pose of the wind than at the south pit, partly 
due to the use of heavier ropes, and partly in generating 
velocity more rapidly, and is 22 tons, or say four-and-a- 
half times the useful load. The most objectionable 
feature in this design of windin — is the great 
weight of the drum. When the whole, consisting of 
drum, ropes, pithead pulleys, trams, and useful 
load, have a weheite of 50 ft. — second, the kinetic 
energy is sufficient to complete the last 260 yards of the 


wind. 

At the south pit the kinetic energy, with a velocity of 
50 ft. per second, is sufficient to complete only 150 yards 
of the wind. The mean velocity of the latter portion of 
the wind in both cases is only half of the maximum, and 
the time required is double what it would be if the 
maximum velocity were continued. This portion of the 
wind is frequently reduced by the application of the brake 
or by reversing the engine. 

At both pits the leotiog and unloading of the cages on 
the surface and underground is performed automatically 
— locking and releasing gear in eight seconds 
or less. 





MODERN PRACTICE IN GOLD MINING.* 
By Jonn Hays Hammonp. 


PROBLEMS in mining may be classified as those relatin 
to—1. Minin logy. 2. Mining engineering. 3, Metal- 
lurgy. 4. Mechanical engineering. 

1, Mining Geology deals with the determination of the 
geological character, with especial reference to their 
genesis and magnitude, of ore deposits and correlatively 
their commercial values. This is the most important 
province of the mining engineer, but unfortunately one in 
which but few are proficient. 

2. Mining Engineering.—In this class are the problems 
relating to the methods of the exploitation of the mine. 

3. Metallurgy.—Under this a are included the 
methods of reduction of ores. This branch of mining 
engineering is rapidly becoming specialised. The im- 
portance of the problems presented to the metallurgists 
1s obvious, as mee Fic to the adoption of appropriate 
processes upon which depend the highest percen of 
extraction of the metals from their ores with the least 
possible reduction charges. 

4, Mechanical Engineering.—In this class are the prob- 
lems pertaining to the installation of mining machinery. 

The problem of deep mining likewise belongs to this 
class, and the author would point out the salient factors 
of this problem. 

The great mr ype, of deep mining, i.¢., of obtainin; 
maximum dept s may be gauged i rsa the specia! 
case of deep-level mining upon the say ecm a As 
is well known, this formation is unique as regards its 
reliability, both in respect of the continuity of the ore- 
bearing formation and of the payable grade of the ore. 

There are many miles of reef along the Witwatersrand 
banket formation, but estimate is here confined to the 
central, which been more thoroughly explored than 
the other sections of the Rand. The author has estimated 
the value of the gold contents per mile, along the direc- 
tion of the outcrop of the reef, worked down to a vertical 
depth of 1000 ft., to be 9,000,000/. sterling. The central 
section embraces upwards of 10 miles to which the above 
estimates apply. 

_ These figures are obviously sufficient to stimulate the 
ingenuity of the engineer to increase the limits of deep 
mining. 

The factors determining the limit to which deep mining 
may be carried are: 1. Depths per se—i.e., costs of deep 
shafts and of haulage. 2. Ventilation. 3. Drai \ 

1, Depths se.—From an engineering point of view 
mining could be carried on at depths which considerations 
of an economic nature would preclude. 

With the rrggeoang. of hauling engines, wire cables, 
&c., there is no difficulty in hauling through vertical 
shafts from depths of 6000 ft. An improvement in types 
of engines and reese machinery, which is un- 
doubtedly within the L wot of the engineer, would enable 
this depth to be considerably increased. From the bottom 
of the vertical shaft am incline shaft, or a second vertical 
shaft, could be sunk to a vertical depth of, say, 4000 ft., 
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giving thus a total depth of 10,000 ft. Such depths 
increase greatly the first cost of operations, in that they 
involve a corresponding increase in the size of the plant 
required for shaft sinking, for hauling, mining material, 
miners and ore, in addition to the cost of the shaft itself. 

The actual extra cost per ton of ore, &c., hauled would 
not be excessive, and would not greatly militate inst 

rofitable mining, unless the margin between profit and 
ga already become a narrow one in the shallow 
levels. 

2. Ventilation.—One of the great obstacles to deep 
mining is the difficulty of securing the requisite efficiency 
of ventilation. This is due to the increase of heat in the 
workings as depth is attained. 

The heat encountered in mine workings may be due to 
one or to a combination of two or more of the following 
causes: 1. The increasing secular heat as the interior of 
the earth is approach 2. Proximity of the mine 
workings to regions of heated volcanic rocks, solfataras 
hot springs, &c. 3. Chemical decomposition of certain 
constituents of the ores, or of the enclosing wall-rocks, 
confined to deposits of comparatively rare occurrence. 
4, Animal heat and heat due to use of illuminants and 
explosives, all of subordinate importance. 

eologists estimate as the result of deep bore holes and 
other tests, that the average increment of temperature 
due to internal heat of the earth is 1 deg, Fahr. for about 
60 ft. vertical depth. The rate of increase in different 
localities is by no means uniform, sometimes being as low 
as 1 deg. Fahr. in upwards of 250 ft. vertical depth. 
Indeed, in the same mine, the increment of temperature 
is not invariable, though generally it is fairly constant 
in some mines; indeed, remarkably so. 

The isogeotherms are chiefly affected by the proximity 
of regions of solfataric action, or other volcanic pheno- 
mena, and by the conductivity of the rocks in which 
they lie. 

If 1 deg. in 60 ft. be accepted as the average increment 
of temperature, there will be an increase of 16 deg. per 
thousand feet vertical equivalent to 80 deg. at a depth of 
a mile. Assuming the normal surface temperature to be 
60 deg. Fahr., this would give a temperature of 140 deg. 
Fahr., one by no means insuperable, but at the same time 
not economical. To counteract the effects of this undue 
temperature, artificial ventilation is requisite. Under 
very favourable conditions the cost of the necessary 
artificial ventilation in metal mines, especially where 
inflammable and noxious gases are of rare occurrence, 
would not preclude mining to depths of 10,000 ft. Never- 
theless, high temperatures, even when not intolerable, 
entail extra expense, due to the fact that the miners are 
thereby more or less incapacitated. Under these condi- 
tions short shifts are adopted, and not only artificial 
ventilation, but also the frequent use of iced drinks, cold 
baths, &c., are necessary. 

3. Drainage.—This is one of the least determinable 
factors. The water pumped from mines is sometimes 
almost exclusively limited, even in workings of consider- 
able depths, to the upper levels of the mines. On the 
contrary, however, there is sometimes a_ progressive 
increase in the water as depth is attained. This increase 
is by no means constant, and generally varies considerably 
from level to level, depending upon the character of the 
ground drained by underground developments. Where 
there is an abnormal influx in depth, the expense of 
pumping becomes a menace to Face mining opera- 
tions, though under normal conditions this incr cost 
may not prove an insuperable factor. 

The extra cost of deep mining, as has been indicated, 
is chiefly due to longer haulage, &c., to increased cost of 
drainage and of ventilation. In the working costs of 
shallow mines, or of those of moderate depths, these 
items are small compared with the total cost, in which 
are included awe me expenses, costs of development, 
stoping, metal on treatment, &c. Therefore the 
additional cost of mining in depth entailed by these 
factors could be considerably increased before reaching a 
sum which would make deeper mining unprofitable. The 
factors, then, which determine the limit of deep mining, 
and by deep a of 4000 ft. and upwards are 
referred to, are: 1. The discontinuance, or, what is tanta- 
mount, the impoverishment of the ore-deposit. This, 
irrespective of other considerations, is the cause of the 
cessation.of deep mining operations in the majority of 
cases. 2. The excessive costs of first plant, of ventilation 
and drainage under unfavourable conditions. This applies 
especially to the exploitation of ore-deposits, where the 
margin between protit and loss is close. 3. Difficulties of 
a purely engineering nature. 

‘rom the foregoing considerations it will be seen that 
the difficulties included in this category will not be in- 
superable until long after the question of deep mining 
has become one of academic interest alone. 


THE COMPARATIVE ADVANTAGES OF 
ELECTRICITY, STEAM, AND COM- 
PRESSED AIR FOR MINING PURPOSES.* 

By Henry Stave Cuicpr, M. Inst. C.E. 

THE comparative advantages of electricity, steam, and 
compressed air for mining purposes opens out a large field 
for eunien ; but for the = of this meeting it may 
be possible to lay down a few general principles without 
pawn d accused =f only skimming over such an interesting 
subject. 

Surface.—Here in almost every case steam is the most 
adaptable and economical, and, therefore, most commonly 
mf and it can only be in exceptional cases where it is 








* Paper read before the Engineering Conference of the 
Institution of Civil Engineers, Section IV.—Mining 
and Metallurgy. 








proposed to carry on some new branch of colliery work 
that electricity can successfully compete with steam, and 
then only wher it is not possible to erect boilers, chimney- 
stacks, &c., or carry the steam a considerable distance in 
large pipes, or not thought advisable to have the hauling 
engine in the mine. In this event it has been found that 
by putting the dynamo or agreed plant near the 
boilers, and carrying the cable in the ordinary course, 
electricity can be used on the surface, or conducted down 
the shaft by putting the cables in 1}-in. iron pipes. 

In the Shaft.—There are some cases where steam-pumps 
are fixed in the shafts, below the water-bearing strata, 
where the water is caught and lifted to the surface. It is 
seldom possible to use steam for this purpose, except 
where the pumps happen to be in an u t shaft, which 
is very infrequent ; but where this is the case, of course, 
to some extent the heated steam pipes and the exhaust 
steam assist the ventilation ; but, on the other hand, the 
pump suffers by reason of being fixed in an atmosphere 
that contains many gases acting injuriously on the 
different metals. 

Compressed Air has been tried for this class of work ; 
but, although more advantageous than steam, it does not 
quite meet the difficulty. 

Electricity, however, has been found to answer admir- 
ably ; and the writer knows of collieries where the pumps 
are actuated by this power, and are carrying out the work 
economically and with great satisfaction. 

Underground.—There are three main purposes for which 
the powers named will be required underground, viz., 
‘‘ hauling,” ‘‘ pumping,” and ‘‘coal cutting.’ 

Steam for Hauling.—With regard to the use of steam 
for this purpose, the steam from the surface boilers is 
usually wea down the pit in properly lagged pipes, 
and then conducted to the bottom of the downcast pit, 
where the engines are placed. The difficulty of getting 
rid of the exhaust steam is met by returning the steam to 
the upcast, or sending it P went: into some old return 
air ways. Neither of these methods, however, can 
considered as satisfactory, and there is always some esca 
of steam from engines and pipes which is picked up by 
the air current and carried is tee : and for a considerable 
distance from the pit bottom there is a moisture which 
affects the roof and sides of the mine, and causes them to 
fall and slip. 

Steam for Pumping.—-The writer knows cases where 
steam has been taken in 6-in. pipes to the distance of a 
mile from the pit bottom; but in his opinion this was 
most unsatisfactory, although it did unwater an area of 
coal that was below level. The pipes were taken along 
the return air way, and, although protected, a great 
amount of steam was lost. 

The question of getting rid of the exhaust in the steam 
pump is not so difficult, because it can either be turned 
into a condenser or into the rising main ; but even this 
necessitates a few minutes’ escape of steam every time the 
punp is started. 

Coal Cutting.—Of course, steam is entirely out of the 
question for this work. 

Compressed Air for Hauling.—This has been found to 
be most useful when the hauling engine is placed at the 
shaft bottom, or in-bye, and the writer is connected with 
collieries where half-a-dozen hauling engines are used 
bringing coal up inclines and along levels to the main 
road, whence the main hauling engine, worked by com- 
pressed air, brings thirty or forty tubs to the drawing 
pit. 

The difficulty, however, of keeping tight joints for 
compressed air is very considerable, and the loss between 
the air compressors and the engine amounts, in some 
cases, to as much as 70 per cent., and that within the 
distance of say three-quarters of a mile. 

Pumping.— Whatever may be said of the advantages of 
compressed air for hauling apply equally so for pumping; 
and there are, of course, a great many instances of pumps 
in mines worked by compressed air. 

Coal Cutting.—Most of the coal cutters in use at the 
present day are actuated by compressed air; and if the 
main pipes are sufficiently large, and joints can be kept 
tight, it is a question whether there is any power to beat 
it ; it is easily controlled, and possesses one other feature 
that a mining engineer looks upon as of the utmost value, 
viz., safety, in addition to keeping the working places 
somewhat fresher and sweeter, and in a manner assisting 
ventilation ; but, on the question of economy, it is not, in 
the writer’s opinion, so cheap as electricity. 

The presence of a line of steam or air pipes in any air 
way is inconvenient, irrespective of heat and escape of 
steam, and it must be borne in mind that the roadway of 
a mine is continually on the move, and that pipes are 
always leaking more or less, and take a good deal of time 
to make a perfectly tight line. 

Electricity.—As stated under the first heading, this is 
not used much on the surface. 

Pumps in Shafts.—See beginning. 

Hauling.—For hauling at the pit bottom electricity is 
used at several collieries, and is coming more into oper- 
ation, the ease with which a cable can be taken down and 
— in the shafts and roads of the mine being of great 
value. 

Hauling and Pumping in-bye.— For small hauling 
engines and pumping engines electricity is most con- 
venient ; the motor can be easily fixed and removed, and 
the very great value of electricity in the main lies in the 
fact that the cables can be taken from place to place with 
such little trouble ; it is difficult to say exactly the differ- 
ence in time occupied between laying, say, a mile line 
of 6-in. es for comp air and a cable 1 in. in 
diameter, but it will be about as six is to one in favour of 
the cable ; and where hauling and pumping machinery are 
in main intakes, there is no doubt in the writer’s view 
electricity is by far the best agent. 

The writer is acquainted with a case where, in order to 








work an underground pump in a lower seam, a borehole 
was put down from the upper seam quite a mile away 
from the pit bottom, and the cable put through ; this is 
one instance of the adaptability of electricity. 

Coal Cutting.—Here electricity has been much used; 
but it is a moot point whether its many advantages over. 
come the risk. 

At the present moment no explosion can be traced to 
electricity, use the uses of it have been compar. 
atively slight ; but it stands to reason that if an explosive 
admixture comes in contact with an electric spark an 
explosion must result ; it cannot, therefore, be used with 
complete safety, although, if the continuous current is 
converted into three-phase alternating current, no spark- 
ing will occur, as there are no rubbing contacts ; but even 
this is not quite satisfactory. 

Summary.—For general surface purposes steam is un- 
doubtedly first ; for working in shafts, and for all under- 
ground work (excepting on the one ground of safety), 
electricity has the advantage over compressed air. 








NOTES ON GOLD MINING* 
By FrarnsivE Irving, Assoc. M. Inst. C.E. 


IN submitting the following notes, which, in the space ab 
the author’s disposal, are necessarily short and a little 
disjointed, he has endeavoured to raise the points and 
draw attention to the questions which, in his experience 
of gold mining in the Transvaal, have seemed to merit 
most consideration, and of which, in view of the great 
depths to which the mining industry there is now com- 
mitted, those on deep-level mining are probably the 
most important. 

Mine Pumping: Sinking Pwmps.—Pumping from the 
bottom of the shaft in sinking is seldom resorted to unless 
under absolute necessity, the water being generally 
pumped or baled into the skip and hoisted to the pump- 
ing station above. When sinking pumps are used they 
are suspended in the shaft, being hoisted up and lowered 
again at each blast. They are heavy, clumsy, and trouble- 
some, and are best operated by compressed air. A handy 
and efficient sinking pump is much wanted. 

Station Pwmps.—For deep-level pumping, and especially 
where the shaft is first vertical and then inclined, the 
Cornish pump is not suitable, and electrically driven 
pumps, either the three-throw vertical —, slow- 
running type with ordinary valves, or the three-throw 
vertical fast-running Reedler, are rapidly replacing it. 
Their efficiency for moderate lifts may not be so high as 
that of the Cornish pump; but, unlike the latter, it does 
not decrease in depth, and the cost of installing an elec- 
tric plant isso much less that the interest on capital saved 
more than makes up for wd difference even at first. 

Deep-Level Hoisting.—The limit of deep-level hoisting 
not very long ago was about 3000 ft. vertical ; and at this 
depth a drum to contain all the round rope necessary 
without overlaying was neither large nor inconvenient. 
Now, however, the requirements of mining demand not 
only that much greater depths shall be reached, but that 
the winding speed shall be greatly increased. 

The manufacture of high-class wire ropes having made 
it possible to reach the depths requi without inter- 
mediate hauling-stations, the engineer is now called upon 
to — a hauling machine and subsidiary appliances, 
both below and above ground, which shall make it pos- 
sible to take the fullest advantage of this fact. 

Flat ropes, wound on themselves in a reel, are used suc- 
cessfully in vertical shafts; the reels take little lateral 
space, and the rope is thus easily kept central to the haul- 
ing compartments, but they are bigger in diameter than 
those required for round rope ; while for greater depths 
the extra weight of the flat rope soon puts it out of court. 
The wear and tear on flat ropes is much greater than on 
round rope, and it is inadmissible on inclines. The width 
of drum required is the great drawback to the use of round 
ropes for great depths, causing as it does, the hauling rope 
to make a large angle with the sheave on the head gear. 
To get over this difficulty, and others pertaining to these 
5 drums, several systems have been devised, viz., that 
of Koepe, in which the rope is simply led round a driving 

ulley, making alittle more more than half a turn on it, 
ter led thence over the two head gear sheaves and down 
the two compartments of the shaft ; a tail rope is used, 
fastened to the bottom of the skips, the whole being 
worked in balance. Another system, that of Whiting, 
has been tried on the Lake Superior copper mines and on 
the Rand. It consists of two pulleys, or drums, one 
hind the other, the rope from the shaft going round both 
several times, being then led toa tension pulley behind 
the engine-room, round which it passes, and thence over 
the sheave and down the other nao nme of the shaft. 
Changes of level are easily effected by running the ten- 
sion pulley in and out ona track provided for it. 

Having thus far discussed the question of the drum 
only, it might be well now to take up that of the motive 
power. As yet, the steam engine has full possession of 
the field asa motor for heavy winding machinery ; but 
the merits of the electric motor are such, and its claims as 
an efficient motive power for this class of work so great, 
that it should soon Gone to displace the steam engine 1n 
this respect. The motor can be mounted on the —_. 
shaft direct, doing away with all the complicated gear 0 
the steam engine. Each motor would require to be able 
to haul the empty skip when at its lowest level, the two 
motors and drums being coupled by a friction clutch on 
the middle of the shaft, all other clutches being done away 
with. Each motor would act as an electric brake to the 
other in lowering. 
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In a steam engine half its power is only available to 
start the load, but in the electric motor the whole power 
is at once spells i. With the electric motors, wear and 
tear, and therefore repairs, would be less, and with a 
proper installation, the cost of fuel also. 

Air as Motive Power.—The transmission of "sacied by 
comyressed air is not nearly so efficient as by electricity, 
and its employment on a mine should be confined to pur- 

ses for which it is absolutely essential ; these are rock- 
drilling and the operation of emergency and sinking 
pumps. No electrical drill has as yet succeeded in 
supplanting the air drill, and no electrical pump is handy 
enough, or, indeed, would stand shaft-sinking conditions. 
Drills have an efficiency of from 35 to 40 per cent. of 
the power developed by the steam end of the compres- 
sor, pumps 18 to 22 per cent. Greater efficiency in trans- 
mission and in utilising the air in the machines is required 
if this system is to hold its own. 

Ventilation.—Ventilation of deep mines should be by 
an exhaust fan in the upcast shaft, supplemented by 
electrically driven fans underground and the discharge 
of rock drills. 

Mine Signalling.—This requires more attention than 
is generally paid to it, especially in mines having many 
working levels, and where sinking is going on at the 
bottom of the shaft while hauling is being done in the 
upper levels. hii 

A combination of the electric signalling apparatus used 
from the bridge to the engine-room on ships with a sepa- 
rate bell signal, as is now in common use, arranged on 
two independent circuits with a common return, would 
seem to answer best. 

Handling the Rock at Surface and Sorting.—This is done 
by tipping the rock over grizzlies, making three classes ; 
the coarsest is conveyed to the rock house, and picked or 
sorted by hand on a revolving sorting table; it then gets 
a preliminary crushing, is picked again on another table 
along with the second product, broken fine, and sent to 
mill, The fines are taken to the mill from the head-gear 
direct. More automatic machinery is wanted in this 
department. 

Rock Breaking.—Breakers are of two kinds, reciprocat- 
ing and rotary. The rotary ones crush more rock per 
horse-power, while the reciprocating cost less for repairs. 
Improvements are needed to both, but especially to the 
rotary crusher, to bring them up to modern requirements. 

Hauling Rock to Mill.—Various methods, such as 
inclines with endless rope or chain, or tail rope haulage, 
more or less automatic elevators and winding drums, sup- 
plemented by hand-trucking, are used for this purpose, 
but no completely automatic arrangement which would 
be the ideal method of dealing with this problem has been 
yet introduced. 

Milling.—Of late — milling has been much im- 
proved by gradually bringing what was a few years ago 
one of the most neglected branches of mining work abreast 
with the requirements of modern mechanical science. 
The crushing power of the gravitation stamp has been 
raised from 2 to 6 tons per head, and a much greater 
mechanical efficiency attained, viz., about 92 per cent. 

In the Treatment of Tailings.—To elevate the sand and 
water escaping from the mill, bucket elevators, centrifugal 

jumps, i pumps, pulsometers, and elevator wheels 

ave all been tried. After passing through many different 
stages of development the plunger pump and the el>vator 
wheel alone survive. The wheel being much the most eco- 
nomical in maintenance and efficiency is used for lifts up 
to 48 ft , beyond which the pump will probably be best, 
but it will have to be more easily repaired, and require 
less attention than existing types do. 

_ Incarrying out tailings work, great difficulty was and 
1s experienced in determining the size of launders and 
classifiers, and, in fact, of all the hydraulic apparatus, 
from the want of exact figures upon the carrying power 
of water ; the tailing sands vary greatly in specific gravity, 
and the grade which a velocity enough for the tailings 
of one mine does not do for another, while the additional 
area required in the launder to compensate for the retard- 
ing effect of the sand seems never to have been exactly 
determined. 

The methods of discharging tailings, which amount to 
30,000 tons daily, is another problem awaiting satisfactory 
solution. It should be as nearly as possible automatic, or 
at least, after the truck has been hitched on to the haulage 
rope, it should go out, be dumped, and return empty. 
This has not yet been successfully effected. 

Treatment of Slimes.—This part of the product of the 
mill, after being reduced from 97 parts water and 3 solid 
matter to 3 water and 2 solid matter, is handled by centri- 
fugal pumps, and pumped in and out of large settling 
tanks, in which five or six times its weight of cyanide 
liquor is first added to it to dissolve the gold; and then, 
after the gold is dissolved, this cyanide liquor is sepa- 
+ oar) from the solid matter by decantation, and it is 

_ difficulty of effectually doing this which constitutes 
the principal trouble in the slimes treatment. 

Pa recitation of the Gold from Cyanide Liquors.—This is 
> ected by running ved solution into a tank in which 

€ metal is precipitat by the electrolytic action set up 
e, the action of the solution on zinc shavings, or by 

orcing & current of electricity through the solution from 
an — source. 
zinc method is the cheapest, and has, on the whole, 
she itself the most effectual; but no process has yet 
satisfied all the conditions of cyanide work. 





P se IN GERMANY.—The production of pig iron in Ger- 
with. 683 April amounted to 666,625 tons as compared 
for th 3,418 tons in April, 1898. The aggregate output 

€ first four months of this year was 2,658,443 tons, 


as : : , 
puted of isa” 2,392,943 tons in the corresponding 


THE USE OF FILTERED FLOOD WATER*. 
By Matruew Witson Hervey, M. Inst. C.E. 


THE use of flood water isa subject on which opinion has 
very much changed within the last few years, and in the 
remarks the author offers on this subject, with the object 
of promoting discussion, he will confine himself chiefly to 
the flood waters of the rivers Thames and Lea. 

Within quite recent years it was considered most unde- 
sirable to take water from a river when in flood for at 
least ten days or a fortnight after the flood, but now many 
experts consider that flood water may be taken without 
restriction, provided that it is afterwards subjected to 
subsidence and efficient filtration. 

It is a difficult matter to define what constitutes a flood, 
and to fix a limit as to the number of days after a flood 
that the water shall be allowed to pass to waste before 
taking it into a subsidence reservoir is a very serious 
matter, especially when so large a quantity of water is 
required for the supply of London from the Thames and 
Lea, and a limit is fixed as to the minimum flow. Ob- 
viously any restriction must very much reduce the 
number of days in the year on which water ay be taken 
from the river, and thereby largely increases the cost of 
providing storage. 

In the author’s opinion it may safely be left in the 
hands of the engineer to use his discretion as to when to 
reject flood water. It is always to his interest to take 
the best water, thereby saving expense in cleaning filters. 

Fora town dependent on its water supply from a river, 
the water of which has to be filtered, it is doubtless 
desirable, if possible, to allow the first flush of flood water 
to pass before taking it into subsidence reservoirs, but it 
is not absolutely necessary. One flood may be followed 
comparatively quickly by another, the effect of the first 
flood having i to cleanse the watershed, and the water 
- the second is, therefore, in comparatively good con- 

ition, 

Subsidence.—Subsidence in large reservoirs has a very 
powerful effect in purifying the water, and efficient filtra- 
tion completes the process. The result of heavy rains, 
causing a river to be in flood, is to wash the vegetable and 
organic matter accumulated on the watershed into the 
river, and microbes with it, and thereby the microbes in 
the water are enormously increased, but by reason of the 
large volume of water passing down the river the im- 
purities in the water are in a very diluted condition; the 
water also carries a certain quantity of clayey matter in 
suspension. 

If flood water is passed into a subsidence reservoir of 
large capacity, the slow velocity at which it passes from 
one end of the reservoir to the other, there to be drawn 
off on to the filters, enables the matter in suspension, 
which in the worst of Thames flood water varies from 
only one grain to 14 grains per gallon, to subside. As it 
settles it carries down the microbes with it. Sunlight 
also has a very deleterious effect on microbes and kills 
them. Thus flood water that contains thousands of 
microbes per cubic eentimetre when taken into a large 
subsidence reservoir, contains only hundreds per cubic 
centimetre when drawn off at the opposite end. 

Flood water is a good deal coloured, due principally to 
vegetable matter; sunlight has a powerful effect in bleach- 
ing the colour, but it is a difficult matter to get rid of 
the colour entirely. It is, however, however, perfectly 
harmless, and the objection to it sentimental. 

Filtration.—The process of filtration of water requires 
the greatest amount of care, and its efficiency depends 
on several conditions, viz, thickness of sand, degrees of 
fineness of the sand and rate of filtration. 

With these conditions fulfilled, and if a sufficient 
number of filters are provided, an excellent filtrate can be 
obtained, practically pure from microbes (that is, under 
100 per cubic centimetre), even with flood water passed 
direct on to a filter ; obviously, however, the filter becomes 
choked more pe and entails the expense of cleaning 
more frequently. ‘ 

An an instance of ing flood water direct on to the 
filters, Sir William ere in giving evidence before 
the Royal Commission, presided over by Lord Llandaff, 
stated: ‘‘ The large rainfall which took place in October 
last had the effect of suddenly washing into the rivers 
organic matter accumulated on the watershed during the 
three previous months; and as the reservoirs of the t 
London Water Company were almost empty at the end 
of September, the company was forced in October to use 
the Lea without the advantage of the purification result- 
ing from proper storage in the reservoir. During this 
critical time we took extra pains to ascertain the charac- 
ter of the East London supply, and additional samples 
were regularly taken from various points in the district. 
It is highly satisfactory to report that in spite of the 
severe strain thus thrown on their filtering appliances, 
the clear water supply of East London has been bacterio- 
legically better than it was during the months of August 
and September.” 

This, the author thinks, is very instructive, as showin 
that flood water can be dealt with efficiently when passe 
direct on to a filter. 

The analysis of a sample of water taken by Sir Edward 
Frankland on behalf of the Local Government Board 
from the mains of the East London Company on October 
25, 1898, gives an equally good result chemically : 


Organic carbon expressed in parts per 


DOIN Cy cecal wate Cat! ere OE 
Organic nitrogen expressed in parts per 
10O000” 2663 is 2K Bee Shoe ee 


And the average of four samples taken on October 1, 10, 


* Paper read before the Engineering Conference of the 
Institution of Civil Engineers. Section VI.—Water 





Works, Sewerage, and Gas Works, 








18, and 26, “1898, by Sir Willam Crookes and Professor 
Dewar from the mains of the East London Company 
gave : 
Organic carbon expressed in parts per 

100,000 0.072 


, 0.013 


During the same month a mean of 26 samples taken 
from the river Lea (unfiltered) contained 1719 microbes 
popes centimetre, and a mean of 26 samples of the 

water taken from the clear water well of the Hast 
London Company contained only 13 microbes per cubic 
centimetre. 

To return to the conditions to be observed to effec 
efficient filtration. The thickness of sand necessary is 
to a certain extent governed by its degree of fineness, 
and this is obtained by the greater or less admixture of 
sea sand with the sand screened from the ballast of the 
district. 

Among the several London water companies the thick- 
ness of sand on a filter varies from 4 ft. 6 in. to 2 ft. 

The rate of filtration also varies among the several 
companies, viz., from 14 to 2} lons per square foot 
per hour. The rate fixed by the late Colonel Bolton, 
water examiner appointed under the Metropolis Water 
Act, 1871, as a safe rate of filtration was 24 gallons per 
square foot per hour, and this rate is acquiesced in by 
the present water examiner, General A. C. de Scott. 

The longer a filter can be kept at work without re- 
quiring to clean the surface the better, because shortly 
after it is set to work a gelatinous film is formed on the 
surface, by reason of the microbes arrested, and this 
gelatinous film is of very great importance in producing 
a thoroughly good filtrate. The process of cleaning the 
surface obviously removes this film, which has to form 
again when the filter is set to work. 

To show the efficiency of filtration in removing microbes 
during the year 1898, taking the mean of the average for 
each of the twelve months, the number of microbes in 
the unfiltered and filtered water was as follows: 


Organic nitrogen expressed in parts per 


Thames, 
Microbes per Cubic 
Centimetre. 
Unfiltered water... a8 os 4672.0 
Filtered $a aa ca rae 34.8 
Lea, 
Unfiltered water... ww. we 2540.0 
Filtered re Ké ‘ aka 25.8 


The author reproduces another instructive Table from 
a statement placed before the Royal Commiesion of 1892, 























| Organic Carbon. Oxygen Required. 
Date. l fas eRe A, ‘ 
Actual | Average of Actual | Average of 
Amount. | 10 Years. | Amount. | 10 Years. 

1882. April és 0.080 | 0.100 | 0.0385 0.039 
1882. October .. 0.110 | 0.096 | 0.065 0.042 
1882. November. . 0.205 | 0120 | 0.093 0.058 
1883. January .. 0.155 0.121 | 0.065 0.056 
1885. February ..| 0.127 0.128 | 0.063 0.056 
1885. October .. 0.089 0.096 | 0.039 0.342 
1886. January .. 0.129 | 0.121 | 0.070 0.056 
1887. »” me 0.138 | 0.121 0.072 0.056 
1887. May --| 0.093 | 0.098 0.038 0.044 
1888. March ma 0.113 0.113 0.045 0.047 
1888. November. . 0.114 0.120 0.068 0.058 
1889. June os: 0.095 0.098 =| = 0.041 0.047 
1890. July sis 0.016 0.100 | 0.053 | 0.049 
1891. February ..| 0.184 0.123 | 0.085 | 0.056 
1891. August .. 0.079 0.0&8 0.047 | 0.049 
1891. November..| 0.177 0.120 0.105 | 0.058 
1891. December..; 0.169 0.124 0.085 | 0.060 
1892. June 0.085 0.098 0.033 | 0 047 
1892. July | 0.089 0.100 0.035 0.949 
\iopaaes 19)2.068  /19)1.187 | 190.969 

Means .-| 0.122 0.108 | 0.059 0.051 

Differences ..| 0.014 23 | 0.0¢8 | 








by Sir William Crookes, showing the effect of flood 
water on the chemical composition of the water supplied 
by the five companies deriving their supply from the 


hames. 

The Table deals only with the water of floods that 
occurred between the years 1882 and 1892. 

Sir William Crookes goes on to state: ‘“‘The above 
differences are utterly insignificant, and they show that 
in effect the flood water is not less pure than the ordinary 
flow of the river water.” 

In conclusion, the author offers it as his opinion that 
with proper subsidence and efficient filtration, flood 
water may be taken without restriction, and be delivered 
to the consumer in thoroughly good condition, both 
chemically and bacteriologically. 

In all the bacteriological examinations made by the 
experts engaged in this matter, a pathogenic germ has 
never been discovered in the water supplied by the 
London water companies. 


RECENT DEVELOPMENTS IN CARGO 
STEAMERS.* 
By Epwin Wi1114M be Russert, M. Inst. 0.E. 

As the time at command for discussing the papers will 
necessarily be very limited, the author proposes to confine 
his remarks to British steamers, and to make his notes 
general rather than exhaustive in their character, thus 








* Paper read before the Engineering Conference of the 
Institution of Civil Engineers. Section V.—Shipbuilding. 
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List or Some oF THE LARGEST CARGO VESSELS BuILT EACH YEAR ON THE CLYDE SINCE 1890, 





ComPILED FROM ‘‘ LLoyp’s REGISTER.” 














| | Tonnage. 
. z | Registered Dimen- Water 
Year. Name. Buiit by gis aly | Ballast. | Screw 
Gross. | Net. 
| 
| tte tte att | 5108 | ie | tons a 
1890 | Jelunga ..| W. Denny and Brothers ..| 410.5x48 2x 30.5 iy 3 a5 ingle 
1891 Dilwara os .| A. and I. Inglis.. > 425.4 x 48.2 x 30.6 5,441 3517 Ft s 
1892 | Agapanthus .. A. Stephen and Sons .. ee 380.0x46.0x27.6 | 4,409 | 2866 1415 ”, 
1893 | Southwark ..| W. Denny and Brothers o .| 480.0 x 57.2 x 37.0 8,607 5642 | 1255 Twin 
1894 | Kensington .| J.andG. Thomson .. ea ... 480.0 57.2 x 37.0 8,669 5645 | 1456 Be 
1895 | Carinthia ..| London and GlasgowS. B. andE.Co.| 445.0x 49.0x31.9 5,598 | 3623 | 831 ne 
1896 | Glaucus os ..| Scott and Co. .. oe ry .-| 423.2x 49.2 x 28.3 5,573 | 3691 a Single 
1897 | Knight Errant .| C. Connell and Co. 470.0 x 57.2 X 31.9 7,464 | 4747 =| 3304 ee 
1898 | Bengalia ..| A, Stephen and Sons .. 485.0 x 57.0 32.9 | 7,690 ; 4919 | 2470 os 
1899 | Maplemore ..| ©. Connell and Co. ..| 459.0x 52.5x 31.0 | a “4 | baal | = q ee 
as about | ou’ uu 4 
1899 | Saxonia (building) ..| J. and G. Thomson, Limited ) 580.0x 64.8 41.6 { | 13,200 | 8500 4500 Twin 
! 








List of Some of the Largest Cargo Vessels Built each 
Year by Harland and Wolff since 1889, Compiled from 
‘* Tloyd’s Register.” 





| 
| Tonnage. 











Dimensions (Re- 

Year. Name. Screw. | prt omy Saicunel 

| Gross., Net. 

yw SS 
1889 Ameer .. . Single | 400.6x45.2x 28.1 | 4,109) 2682 
1890 Georgian » | 442.6x45.2x31.0 | 5,088) 3318 
1891 Montezuma Twin | 430.0x47.0x 22.4 | 6,357) 4863 
1892 Bovic $s | 470.0 x 53.1 23.9 | 6,583) 4230 
1893 Cevic  .. ~ %9 500.0 x 60.0 x 38.0 | 8,301) 5403 
1895 |Georgic.. .. 4, 558.7 x 60.3 x 36.0 | 10,077) 6570 
1896 Pennsylvania .. ee 560.0 x 62.0x 41.0 | 12,891) 7861 
1897 Cymric .. ea a 585.5 x 64.3 x 37.9 | 12,552) 8123 
1899 Afric ‘ 550.0 x 63.0 x 44.0 | 11,850 


” ’ 





Particulars of Largest Turret Steamers Built each Year 
by W. Doxford and Sons, Limited, Sunderland—all 
Single-Screw Steamers. 


Tonnage. | 
Year. Name. Dimensions. hs eel 
Gross.| Net. | 
ft. ft.in. ft. in. | tons 
1892 Turret . ..| 280x388 0 x22 9 | 1970 | 1274 | 749 
1893 Turret Age .. 31138 24x24 1 | 2232 | 1383 778 
1894 |Royalist.. --, 840x456 x26 0 | 3188 | 2025 883 
1895 Oak Branch . B40x45 6 x26 9 3258 | 2064 885 
1896 Selma .. 340x45 6 x27 3 | 3480 | 2233 | 797 
1897 Clan Macdonald 400x650 24x30 6 | 4839 | 8112 | 1972 
1898 Noranmore .. 420x50 24x32 6 5649 | 3677 | 2315 
1899 (Clan Colquhoun 440x516 x32 0 5856 | 3760 | 2934 


| 


Particulars of Some of ‘the Largest Cargo Steamers Built 
each Year by Messrs. C. 8S. Swan and Hunter, Limited, 
Wallsend. 











Tonnage. _ 
7] * ater 
s | Name. I | os Ballast. Screw. 
4 Gross. Net. 
ft. ft.in. ft. in | tons 
1891/Chancellor 400x 47 Ox3l 6 4,763 3147 831 Single 
1892/Toko Maru 425x653 0x34 0 6,237) 4071 | 1810 me 
1894) Astea .. 480x 49 0x32 10 5,652) 3702 1073 ” 
1895) Westmeath 450x 56 0x34 6 6,850 4485 1555 ey. 
1896) Milwaukee 470 56 0x34 10) 7,317) 4755 2555 * 
1897|Monarch .. 47056 0X34 10) 7,295) 4770 | 2592 2 
1898/Ultonia .. 50057 4x87 0 8,056 5211 2659 Twin 
1899|Ivernia 580 x64 6x41 6) about) about! 4550 ms 
(building) 13,200, 8500 


) 


leaving more space for discussion and mutual communica- 
tion. 

The notes will be confined to the following: (1) Type; 
(2) size; ig here maga (4) capacity ; (5) cargo appli- 
ances ; (6) ballasting ; (7) economy of working. 

No. 1. Type.—Among the varieties introduced within 
the last seven or eight years may be mentioned the shelter 
deck and turret types. The former has been evolved out 
of vessels having a poop, bridge, and forecastle, the inter- 
vening spaces having been gradually shortened—as in the 
Westmeath in 1894—vntil in the Milwaukee, two years 
later, these erections were united by a complete deck with 
closed-in sides, so providing a covered-in s , whereb 
seaworthiness, comfort, and strength have sa incr 
and greater buoyancy secured. 

The primary object of this type is to obtain large mea- 
surement capacity and provide suitable habitation for 
large numbers of cattle and horses. Such vessels are 
specially suitable for Atlantic service, whereas the type 
from which this has been developed is still the best 
adapted for Eastern trafiic. 

A a in this type the deadweight suffers somewhat, 
it has in the later vessels been increased by the addition 
of two or more bulkheads within the shelter deck, whereby 
a diminution of freeboard has been obtained. Vessels 
of from (900 tons to 12,000 tons deadweight have been 
recently built of this type with excellent results, com- 
bining as they do safety and comfort at sea with increased 
earning power. 

As a cargo carrier, the ‘‘ turret type ” of steamer intro- 
duced in 1892. by Messrs. W. T. Doxford and Sons, is 
unique in its design, but —— this type of vessel has 
other advantages, it has not the same relative internal 


capacity as the shelter-deck vessel previously referred to. 
Another departure from the usual type of steamer—the 





trunk type—was introduced in 1896. All these were pro- 
bably the outcome of the American whalebacks which 
have done such good service in the large lakes. __ 

Vessels specially constructed for carrying oil in bulk 
have also advanced in size and usefulness, being now 
adapted to carry general cargoes as well as oil, to suit the 
exigencies of trade. : 

he addition of an awning deck to this ope of steamer 
has rendered such a combination fairly feasible, although 
of course a tanker could never compete with a pure cargo 
boat on account of increased first cost, and the large 
amount of broken stowage caused by their peculiar con- 
struction and design necessary for the efficient carrying 
of oil. 

Quite recently a further advance has been made by the 
use of oil fuel in such vessels, liquid fuel having so high 
a flash point as 200 deg. Fahr., rendering it safe and suit- 
able for the purpose. It may be remarked this fuel is 
sometimes carried in the fore and after peaks, and 
sometimes in —_ of ap — int 3 Ye — whence 
it is pumped to the supply tank by special appliances. 

No. 2. Bene The a of vessels has mt y increased 
of late, as may be observed from the following statement, 
which has been kindly furnished by Lloyd’s Registry : 


Statement showing Numbers of Steamers (excluding War 
Vessels under Construction in the United Kingdom on 
March 31, 1895, 1896, 1897, 1898, and 1899, between 
Certain Limits of Gross Tonnage. 











Steamers under Construction in United 
Kingdom, March 31. 
Gross Tonnage. 

| 1895. | 1896. | 1897. | 1898. | 1899. 

1,000 to 1999 | 42 | 48 49 | 6 | 60 
2,000 ,, 2999 | 43 | 49 54 68 | 40 
8,000 ,, 3999 48 | 61 63 102 101 
4,000 ,, 4999 29 21 15 25 34 
5,000 ;, 5999 10 22 19 23 | 34 
6,000 ,, 6999 a |] 6 11 14 | 20 
7,000 ,, 7999 ..| 2 | 8 4 14 12 
8,000 ,, 8999 se 3 4 3 1 
9,000 ,, 9999 S oe 3 1 aa 6 
10,000 and above | 1 1 3 4 15 


The above includes passenger steamers. 


It is to be regretted that the author has been unable to 
separate the cargo vessels from the passenger steamers in 
this Table, but it will be of value, as it shows at a glance 
the remarkable development of merchant vessels gene- 
rally, embracing as it does both cargo and passenger 
steamers. 

During all the ages in which mercantile shipping has 
flourished there was not any noticeable growth in the 
dimensions and tonnage of vessels until after the first 
half of the present century, this being doubtless due 
principally to the fact that wood was the material of 
which they were built; but in this age of steel, and 
notably since the year 1890, the tendency has arisen and 
rapidly developed in the direction of building combined 
cargo and passenger vessels of the dimensions original] 
applied to high-class passenger steamers, and so we | 
has this been the case, that whereas about ten years ago 
a cargo steamer of 300 ft. was considered of fairly large 
size, and 400 ft. exceptionally large, such vessels are now 
found to have reached nearly 600 ft. in length, and 
between 12,000 and 13,000 tons deadweight, and there 
appears to be no reasonable limit to their extension, so 
far as the shipbuilder is concerned, but probably the 
limits of draught of water on the American side will be a 
determining factor in the problem. 

The above Tables will serve to illustrate this part of 
the subject. They are compiled from Lloyd’s Registry 
and the records of C. 8S. Swan and Hunter, Limited and 
W. Doxford and Sons, Limited, They show the largest 
vessels of this class built during the last nine or ten 





i 


years. 

As a further illustration, reference may be made to the 
development of the turret type of steamer, which in 1892 
was represented by the Turret, a vessel of 3360 tons dead- 
weight, and, in the present year, by the Clan Colquhoun, 
a vessel of 8400 tons deadweight, the increase in dimen- 
sions and tonnage having risen step by step ina similar 
manner to that expressed in the Table. 

No. 3, Construction.—Many modifications have of late 
years been made in this respect. First and foremost is 
the substitution of mild steel for iron. At the pre- 
sent time it is the exception for iron to be used in any 





part of a ship’s construction, and substantially the whole 
of the vessels now building are of mild steely The almost 


exclusive use of this high-class material has, in the aggre. 
gate, added enormously,to the deadweight-carrying power 
of the modern cargo vessel. There has been an increasing 
tendency of late years to’ avoid waste in the use of ma. 
terial in steel shipbuilding, and some of the more notable 
improvements that have | effected during the last ten 
years are, the overlapping and scarphing of shell-plate 
butts, joggling at the landing edges of shell plating, 
decks, inner bottoms, and the plating of transverse water. 
tight bulkheads, also the flanging of internal work where. 
ever practicable. Girder frames have been very gener. 

ally adopted in lieu of web and ordinary frames—being a 

simpler and more homogeneous form of construction, 

Hold beams have been dispensed with as far as possible 

to give unbroken spaces for stowing large pieces of ma- 

chinery, boilers, locomotives, tramcars, railway carri 
bridgework, &c.; and, to further facilitate stowage, wide- 
spaced hollow pillars, F sory about 20 ft., or even 35 ft., 
centres, have opted in lieu of solid pillars on 
alternate frames. 

No. 4. Capacity.—As a matter of course, measurement 
and deadweight capacity have increased with the increase 
in dimensions, especially when it is stated that, while it 
has grown in —_— the cargo boat has developed in ful- 
ness, it having mn found by experience that larger 
vessels of corresponding speed may be made fuller with- 
out impairing their efficiency. 

Vessels are now being built, having a capacity for 
about 25,000 tons of cargo at 40 cubic feet per ton, and a 
deadweight of about 12,200 tons, where even as late as 
1891 a steamer having a capacity for cargo of 8750 tons, 
and a deadweight of 6750 tons, was considered to be a 
large vessel. 

Of course, one of the objects every naval architect has 
before him in designing cargo vessels is to obtain large 
measurement and deadweight capacity with a small net 
register. This object will generally pone the reason 
ed the variety of types of steamers and peculiarities of 

esign. 

The present-day large types of steamers are frequently 

fitted with pens to carry 700 to 800 head of cattle. 

Vessels have also been constructed with insulated holds 
sufficiently large to stow 80,000 to 100,000 frozen sheep. 

The emyee list of the cargo discharged by the Mil- 
waukee in London in September will give an idea: of the 
enormous and varied cargoes carried by a modern 
steamer : 

List of Cargo Discharged in London, September, 1897, 
from the S.S. ‘‘ Milwaukee,” Built by C. S. Swan and 
Hunter, Limited. 

Dimensions of ship 470 ft. x 56 ft. x 34 ft. 92in., 
with complete shelter deck. 





514 head of cattle. 200 bags of starch. 
132 horses. 189,200 bushels of corn. 
640 sheep. 20,025 boxes of cheese. 
18,412 bushels of oats. 399 cases of apples. 
1,209 bales of hay. 11 cases of machinery. 
13,149 sacks of flour. 16,737 deal ends. 
51,629 pieces of deal. 5,723 piecesof birch plank 
16,328 boards. 134 radiators. 
4,398 pieces of lumber. 830 pails of lard. 
195 tierces of lard. 5,730 bags of grape sugar 


This is said to be the largest cargo discharged in Lon- 
don up to this time, September, 1897. In this condition 
the ship had 11,100 tons deadweight. It is reported she 
was discharged in 66 hours actual working time. : 

No. 5. Cargo Appliances.—This is an item deserving 
the fullest consideration, and the author specially hopes 
that information will iven during the discussion on 
this point. It will be evident that unless a large vessel 
has a ready means of loading or discharging her cargo, 
she will be placed at a serious disadvantage when com- 
pared with smaller vessels having a quicker dispatch. It 
is also evident that detention in port neutralises the ad- 
vantages gained by speed at sea, consequently cargo ap- 
plances have received a great deal of attention. Winches 
are made larger than formerly, and are frequently worked 
with steam of main boiler pressure. The diameter of 
barrels and winch ends have been increased for quick work- 
ing. Chain runners are giving way to light flexible wire 
ropes, and a + increase has been made in the number 
and length of derricks. One derrick to each winch used 
to be the practice; now as many as two are sometimes 
fitted, with the addition of cargo spans between the 
masts ; and, in one instance known to the author, 32 der- 
ricks and 10 winches were fitted to a steamer carrying 
14,000 tons of measurement cargo. Derricks are 4 
carried to lift 15 to 20 tons. Plenty of steam is a necessity. 
The number of hatches has been increased ; nine are 
now provided in the largest class of steamers. The 
length of the largest has reached about 40 ft., but 26 ft. to 
30 ft. by 16 ft. is usually found sufficient. : 
The following may be quoted as an instance of rapid 
disc under ordinary working conditions: The 
Monarch arrived in Liverpool on October 1 and left on 
the 9th, discharging a full cargo of 18,500 measurement 
tons, besides re cod in about 1700 tons of coal. 
vessel has nine hatchways, and is fitted with twelve 
winches and eighteen derricks. Rs ‘4 
It appears to the author that the only limit to 4 
dispatch is the capacity of the sheds and the facility wit 
which cargo can be gathered or sorted and distributed. 
No. 6. Ballasting.—As vessels now so commonly leave 
the ports of the United Kingdom in ballast and bunkers 
only, it has been found necessary to increase the ie 
portion of water ballast to give sufficient immersion for 
steaming ; consequently deep tanks have again hens 
sorted to. These tanks are small properly-ventilated ho . 
available for cargo, or alternatively for water ballas 
The largest class of vessels frequently have two of these, 








besides the double bottom and peaks. A comms A 
portion of water ballast used to be about one-tenth o! 
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load displacement ; it has now reached from one-sixth to 
one-quarter. It is, however, advisable to give attention 
to the disposition of deep tanks, with the object of reduc- 
‘ng the stresses at sea when in ballast trim. 

0.7. Economy of in 8 pg Mga —_ se 
ese large vessels are pro} , and the speed obtain 
on full models is remarkable. Experience has proved 

that to produce an economically driven and steady 

boat, a good deal depends on the harmony of the lines, 
the proportion of bodies and the adjustment of power to 
the average speed required. These features have received 
more attention of late, since competition has grown 
keener with the increase in tonnage. 

‘As an instance, that of the Monarch may be cited. 
This vessel has a block coefficient of 0.810, and a dead- 
weight of about 11,600 tons. During two of her recent 
v0 to Montreal and New Orleans—outwards in 
tenet and bunkers, and home fully laden—she steamed 
11.35 knots on the average, with a consumption of 48.3 
tons per day, and other large vessels built by my firm 
have made similar CShtogae yen 

On account of lightness of draught and other considera- 
tions, twin screws are becoming more common—a wise 
step, as shafts have been giving a good deal of trouble 
lately, and great loss of time and money has. resulted. 
Twin-screw propulsion has, however, the drawbacks of 
increasing the cost, reducing the cargo capacity, and 
the 8 is probably somewhat diminished with the 
game power. 

Nothing is spared to make a first-class cargo vessel 
efficient in every respect. For safety, shafting of the 
highest character and the most efficient steering = 
are provided : and for economy bronze propellers, high- 
pressure steam, forced and induced draughts have been 
resorted to. 

The accommodation for officers and crew has been much 
mproved, both with regard to position and size of cabins, 
whilea general air of comfort pervades them. 

Electric lighting has become quite general, and no 
doubt the efficient lighting of the holds and hatchways by 
this means has materially aided in the present rapid 
handling of cargo. 

The author has been compelled to pass over features of 
interest and instances of note, some of which it is hoped 
will be brought forward in the discussion which this 
important national subject deserves; and in conclusion, 
he would point out that so great has been the advance 
in the development of cargo steamers, that they are now 
able to make the longest with profit, and 
successfully compete with sailing vessel in their most 
favoured routes. 


THE RATE PER HEAD OF WATER SUPPLY. 


A Consideration of the Rate per Head per Day of Supply 
in Different Towns, and of the Oauses which Increase or 
Diminish it in Particular Instances.* 

By James Watson, M. Inst. C.E. 


In the projecting of new schemes of water supply, in 
the maintenance and management of existing works, in 
the consideration of private Bills by Committees of both 
Houses of Parliament, and in the deliberations and 
reports of Royal Commissions on water supply, the 
question of ‘‘rate per head per day ” appears as a factor 
of prime importance. 

t is common knowledge that many well-informed 
authorities set up as a standard a certain number of 
gallons per head per day, which quantity they contend 
ought to have a somewhat wide if not universal applica- 
tion; but in water supply, as in other matters, “‘ circum- 
stances alter cases,” and —— for acceptance any 
more or less empirical unit of supply per head per day, 
may mislead as to fact and be found unattainable in 
practice. 

The legitimate wants and demands of one town are 
tarely found to coincide with, or even approach equality 
to, those of any other town of the same or nearly the 
same population. . 

The habits and character of the peoples differ, the 
composition of the waters often largely differ, sanitary 
appliances, public health wants, trade demands, the 
number and availableness of streams, wells, and under- 
ground waters, the relative number of baths, water- 
closets, hot and cold water fittings per head of the popu- 
lation, the public, domestic, and trade rates, pod al 
form a chain, any link of which per se might constitute 
4 causeof differentiation per quantum; and taken in part 
or as a whole are items of inclusion absolutely essential 
Sane ost and Proper, —— 2 causes 
. ich increase or diminish the rate per of su 
m _— towns.” . a 

me illustrate this by reference to one or two places, 
and say that Bristol, for instance, with 22 pt hs r 
Gi per day, has a full and se supply, and that 
asgow, with 50 gallons per h per day is extrava- 
ane if not wasteful ; statements, which (without a full 
analysis of the respective circumstances and wants of the 
communities referred to) are at best but an expression of 
“onerete truths, which further consideration might or 
might not modify, if not altogether alter, and invert the 
meaning conveyed by the use of such statements. 
“a ere we have a difference of 230 per cent., yet the 
sta _ operating to produce this contrast is not 

Glasgow supply from Loch Katrine is 1 deg. of hard- 
ne and for ordinary ablutions and deinen purposes 

e minimum of soap and the maximum of water is used ; 
bed Tevenue from non-domestic and trade supplies 
. unted last year to 120,136. (out of a total revenue of 
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211,3721.), which, taken at 4d. per 1000 ons, gives 
7208 million gallons, or nearly 20 million gallons per day 
(out of a total consumption of 514 million gallons per 
day), being 19 gallons per head per day of the whole 
population supplied ; and in addition large unmeasured 
—- of water are given free to the other public 
epartments for public health purposes, swimming baths, 
sewers, flushing, streets and closes washing, &c. As re- 
gards Bristol the conditions are practically reversed: the 
water is 22 deg. of hardness, which means much soap and 
little water to form a lather tolerable to the skin, or 
having advantageous cleansing properties ; in, water 
is not provided free at Bristol to any of the ration 
departments, and the price of 6d. to 1s. 6d. per thousand 
aan cha for non-domestic purposes, against 4d. 
charged in G w, tends to limit the trade demand. 

Bradford, within the city boundaries, consumes 40 
gallons per head per day, 20 gallons of which are used for 
trade purposes, and this quantity does not include water 
for public health purposes, street watering, &c.; but, 
contrasted with Glasgow (which is a water-closet town, 
where water-closets and baths are included in the domestic 
rate of 6d. per pound on the rental), Bradford, like many 
other English towns, cannot be well compared. 

radford as yet can hardly be called a water-closet 
town, having one water-closet to each sixteen persons, 
and one bath to each thirty-eight persons; while, in 
addition to the domestic rate, special charges are made 
for baths and water-closets. 

Comparing Bradford with Bristol, the whole supply 
per head of Bristol would not do more than meet the 
trade and public health wants of Bradford. 

The supply to London is about 33 gallons per head per 
day, Edinburgh 38, Dublin 38, all residential cities ; 
Liverpool 293, Manchester 28, Belfast 35, Dundee 48, 
and Aberdeen 43, these being commercial and manufac- 
turing centres ; and if the factor of preventable waste be 
eliminated, then it follows that these differences are the 
results of the legitimate wants, or, at all events, of the 
free and unrestricted use of the water by the inhabitants. 

Waste, preventable and unpreventable, obtains to a 
greater or lesser degree in connection with every water- 
works distribution system, and is the cause and the 
only cause of the increase to consumption (where proper 
rules and Pa yrs are in force) which can be dealt 
with directly by the administrative engineer. 

In connection with this branch of the subject, I must 
not be understood as inferring that those rules and regu- 
lations which compel the use of a 2-gallon flush for a 
water-closet err in parsimony, nor that those which allow 


a 3-gallon flush err on the side of extravagance; yet this | 4 


important difference is but one of the many authorised 
and legitimate differences which bear directly on “ the 
causes which increase or diminish the rate per head of 
su ply in particular instances.” 

is leads to the conclusion that eliminating waste 
(taking the term in the restricted sense in which I useit), 
that all other differences in supply per head per day, 
between one town and another, are but proper and un- 
alterable measures of the wants of the inhabitants, and 
a moment’s consideration will show that this is so. 

In this country the — congested centres of popula- 
tion are fortunately (and I think wisely) not restricted in 
the full and free use of water for culinary and domestic 
purposes, and I ¢rust the day is far distant when the in- 
centive to a niggardly use of water (with its ange. ig 
ing danger to public health and cleanliness) shall 
afforded and encouraged by the sale of water by measure 
for domestic use ; therefore, solong as unrestricted constant 
service is given, the supply per head per day in each town 
will be measured by the facilities of using water, and by 
the careful or careless habits of the people in its use. 

To deal with the subject of preventable and detectable 
waste, and the numerous methods employed for its reduc- 
tion and control, would form matters sufficient for a series 
of papers; suffice it to say that in this, as in most other 
things, prevention where open to us is better than cure. 

In addition to constant systematic inspection, attention 
to the cover-over service mains, the insulation of house 
service 7 the strength of pipes, length of lever, dia- 
meter of ball, seats of taps, &c., relative to the maximum 
working pressure, eradication of old and worn fittings 
within a fixed limit of time, and the careful examination 
and testing of all new water fittings at the hands of the 
water works authorities, will, if carefully carried out, tend 
in the future to minimise the one wholly unsatisfactory 
cause of increase in the water supply of every town, viz., 
** waste.” 

In the nyse = Sag ng I have hurriedly endeavoured 
to set forth, within the limits assigned to me, some of 
the more important causes which increase or diminish the 
rate per head of supply in different towns; and I have 
cited by way of illustration ‘‘ particular instances,” to 
show “A contrast how such differences obtain. 

I wish to end this paper as I began it: by guarding 
myself against accepting the statements one so often 
hears, viz., that 25 or 30 gallons per head per day isa full 
supply because, unless such statements are based on a 
consideration of all the circumstances germane to the 
place in question, they should not be accepted ; 25 or 30 
gallons per head per day has been found ample in many 
towns and totally — in many others ; to repeat 
— 30 gallons would indicate great waste in Bristol, 
while in Glasgow or Bradford such a quantity would indi- 
cate an utterly insufficient supply, although waste did not 
exist. 

Let me say that to an audience like this I cannot have 
stated anything new, but if some of my — 
brethren throw further light on the question i criticism 
and discussion, then good will be done; the subject 
affords ample scope for varied i pany the full expression 
of which gathered together will once again show that in 
the whole domain of social economy nothing has con- 








ferred greater blessings, or been of greater benefit to the 
wants of man, than an abundant supply of pure water to 
every house and to every home. 


SEWAGE SLUDGE DISPOSAL. 
Sewage Sludge Disposal by Natural Agencies.* 
By G. Sits WoopuHeap, M.D. 

_ In this matter of sewage sludge disposal is practically 
involved the crux of the sewage question, as from recent 
investigations and experiments it has been proved that it 
is a comparatively easy matter to bring about the disin- 
tegration of organic matter held in solution, especially if 
the solution be sufficiently dilute. The proportion of 
sewage matter held in suspension to that in solution is 
comparatively small, but, owing to the fact that it is solid, 
there has been a difficulty in dealing with it, unless it 
could be removed from the sewage by sedimentation, pre- 
cipitation, and screening, and buried, when the organisms 
of the ‘‘ living” soil very rapidly bring about its breaking 
up. It has, of course, to be borne in mind that sewage 
sludge consists almost entirely of organic matter, and 
that if any — amount of inorganic matter finds its way 
into sewage, that it is from road surfaces or from yards, 
or is washed from the surface of loose soil. Such inor- 
ganic matter can only be got rid of by sedimentation ; and 
unless it is got rid of we can never hope to deal success- 
fully with the sludge, as no means of disintegration at 
present known will deal with quartz or clay; and the 
presence of these substances, especially the latter, must 
necessarily interfere greatly with any process of bacterial 
disintegration that has hitherto been devised. 

With organic solid matter it is, however, I believe, per- 
fectly possible to obtain good results. In Nature, organic 
matter is dealt with not only in the soil, but on the sur- 
face of the soil. If any organic matter be left ex 
on a gravel surface say, it will be observed that, although 
there may be a hard outer film formed in dry weather, as 
in the case of a mass of cow-dung, the centre at first 
moist, in time becomes exceedingly soft, and gradually 
diminishes in quantity: so that when rain comes such a 
mass of cow-dung, though hard on the outer surface, is 
very rapidly washed away. In showery weather, the 
process goes on with even greater rapidity. 

What takes place under these conditions? First of all 
we have in the moist mass an enormous development of 
anaerobic ee Sony which, utilising some of the material 
as food, p oduce a series of substances which have the 
power of digesting or dissolving a considerable portion of 
the organic matter. In this process we have also pro- 
uced gaseous and liquid substances, the former of which 
escape into the atmosphere, often giving rise to foul 
smells ; the latter soak into the soil, there being attacked 
by other organisms. In wet weather, or when the mass 
remains moist, we have in addition the action of a series 
of aerobic organisms brought into play ; these assist in the 
oxidation of the products formed by the organisms in the 
substance of the mass. Under these conditions, there is 
a more free escape of the Lege products, and a washing 
away of those products which interfere with the activity 
of the micro-organisms. In fact, all the soluble matter 
is washed away, and the mass of dung disappears, com- 
paratively rapidly. If this mass of feces be buried in the 
soil, the process may go on still more rapidly ; and it will 
be found that the vile-smelling oe are so peed oxi- 
dised by the aerobic organisms that grow near the surface 
of a porous soil that not a trace of odour is met with. 

All the methods of treating the solid matter of sewage 
that hitherto have achieved any success are those in which 
those processes of Nature have been applied under con- 
trolled conditions, which, of course, must to a certa‘n 
extent be artificial. But the nearer these can be brought 
to the conditions observed in Nature, the more successful 
will they be in getting rid of or of disintegrating solid 
organic matter. Ina cesspool, which, as we know, seldom 
requires to be cleared out, the solid substance of sewage 
is gradually but surely disintegrated ; but the great dis- 
advantage of the cesspool is that the enormous amount of 
gas formed must find its way out somewhere; whilst, as 
the substances become liquid, we have leakages into the 
soil in all directions, so that a large quantity of imper- 
fectly oxidised material accumulates in the neighbourhood 
of the tank, the sodden ground eric | of no aeration, 

In the disintegration tank of Scott-Moncrieff and in the 
Exeter septic tank, the main part of the work done is 
this maga ee of solid material by anaerobic bacterial 
agencies. The solid material remains sufficiently long in 
contact with micro-organisms to be broken down—in fact, 
it remains there until it is broken down. There is this 
additional ——— that there is constantly flowing 
over the surface of the breaking-down sludge a fluid in 
which the gases are dissolved as they arise from the 
decomposing organic matter, and which carries away a 
large proportion of the products of the life-activity of 
these micro-organisms ; the organisms are thus left free, 
ridded as they are of the effete products to which ow 

ive rise, to goon with their work energetically ; indeed, 
this flow of water acts, to a certain extent, as does a 
shower of rain, except that the sewage does not contain 
oxygen, whilst the rain does, It is, of course, impossible 
for oxidation to goon at this stage in a septic tank, say ; 
and therefore, without special arrangements, offensive 
smells may be developed, As soon, however, as oxidation 
commences—as it must wherever aerobic organisms are 
able to live—we have a —_ transformation of these 
offensive gases into non-smelling gases, very frequently of 
much —— a but always containing a con- 
siderable proportion of oxygen. 

I maintain that the question of the disposal of solid 
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organic matter, or sewage sludge, must go on in these 
artificial tanks as nearly as possible under the conditions 
met with in Nature, if the process is to be successful. We 
must bring about rapid pe pane by anaerobic organ- 
isms, wash away all soluble and gaseous matter as soon as 
formed, and submit these to aeration, oxidation, and the 
action of aerobic organisms. Only thus can we best deal 
with the solid matter of sewage. By sedimentation in 
catch-chambers, separate out, as far as possible, all in- 
organic material. In the case of clay, it is very difficult 
todo this, and the better plan, therefore, is to prevent, 
a3 far as possible, unsedimented surface water from get- 
ting into the sewage. It does not matter how concen- 
trated the material to be acted upon may be, but it is very 
important that the supernatant fluid should not contain 
too large a proportion of organic matter on the one hand, 
and that, on the other, it should not contain too large a 
quantity of effete products—ammonias, methylamines, 
and the like, which interfere with the action of the 
anaerobic organisms, no organisms being able to do their 
work in the presence of too large quantities of their own 
effete products. 

How far the rapidity of oxidation may be increased by 
the use of oxidising substances is a very important ques- 
tion, but one into which it is impossible to enter in a brief 
note of this kind. 








MECHANICAL TRACTION BY 
ELECTRICITY.* 
By GRANVILLE C. Cuntncuay, M. Inst. C.E. 


In the installation of mechanical traction by electricity 
on tramway systems, the point to be considered is how 
this form of traction compares in cost of construction and 
working with that it displaces; and what are the con- 
ditions that make for a high or a low cost of working. It 
will doubtless be admitted that unless such form of 
traction were financially superior to other forms it would 
not be adopted ; but it will be useful to inquire wherein 
this particular superiority lies, as this indicates the 
direction in which the skill and resource of the engineer 
should chiefly be turned. The cost of constructing and 
equipping an electric tramway system is very much greater 
than the cost ofa horse system. The receipts per car-mile 
may not be much greater, and with the a increased 
mileage run may possibly be even less ; therefore, unless 
the expenses per car-mile of the electric system are very 
much less than the expenses of the horse system, whence 
can be obtained the large additional net revenue required 
to pay interest and sinking fund on the greatly increased 
capital invested? It is accordingly to this lowering of 
the cost of electrical working that the attention of the 
engineer should be chiefly directed, and the best results 
in this respect can be obtained only by care in construction. 

In the first place, on what item in working cost may a 
saving be looked for ? 

In the matter of wages of men on the car, no saving 
can be effected ; two men would be needed on the electric 
as on the horse car, and the electric employés may even 
be expected to require higher wages. The maintenance 
of car body—painting, repairs, and so forth—would be 
practically the same in either case ; the maintenance of 
the electric equipment of the car is an addition to any 
expense of the horse system ; so also is the overhead wire 
and feeder system ; the maintenance of the track would 
be greater for the electric system, including therein the 
bonding. In all these items the cost in the total would 
be greater for the electric than for tls horse system. 
There would be some advantage to the electric system in 
being able to run at a higher speed, thus distributing the 
wages of motor men and conductors over a larger mileage 
in a day, and reducing the amount of that item per car- 
mile. But this is not a large amount, and would not 
compensate for the increase in the other items mentioned. 

The only item remaining to be considered is the power 
used in the service, and it is in this item alone that the 
saving can be effected. For this reason the power house 
on an electric system is the point to which the intelligence 
and skill of the engineer should be mainly devoted. It is 
upon this that the financial success of the undertaking 
depends. If it is carelessly constructed, with engines, 
boilers, and appliances that do not insure a low cost of 
working, then it is certain that but a small profit—and 
perhaps no profit at all—will be realised. It is certain 
that no great financial success will be secured. Every- 
thing that will reduce the cost of producing the electric 
current should be sought out _ applied in the con- 
struction of the power house. 

The cost of horse traction—and by this is meant the 
cost of horse-keep, wages of ms, shoeing, veterinary 
expenses, but exclusive of drivers’ wages—may be taken 
as varying from 34d. per car-mile in an easily-worked 
town such as Glasgow, to 6d. per car-mile in a hilly and 
more difficult town. such as Liverpool. This is the cost 
of horse traction » ~‘ved at from the working of fairly 
large systems showing 7,000,000 car-miles annually in 
Glasgow, and over 4,000,000 in Liverpool. The cost of 
electric erg for traction on the overhead trolley wire 
system should, with economical engines, boilers, pon | heat- 
saving appliances, be undar $d. per car-mile for an easily 
worked level town, and for a more hilly town with steep 

adients, but slightly over 4d. per car-mile. The cost 

ere mean’ is the cost of all wages, fuel, water, oil, &c., 
in the power house, together with the cost of mainten- 
ance, repairs, and up-keep of the plant. The cars driven 
by this power are those weighing about 64 tons when 
empty, and capable of seating twenty-six ngers 
inside. But in order to insure this low cost of working, 
every care must be taken in the power house. In choos- 


ing its site, it should be placed close to a plentiful supply 
of water, where all that is uisite for condensing pur- 
poses may be had at a nominal charge, or merely for the 
cost of pumping. A river, canal, pond, or the sea, would 
afford what is needed. It should be conveniently situated 
for the supply of coal from railway line, canal, or wharf, 
so as to save the charges of handling fuel. One shilling 
per ton saved in car would amount to a very con- 
siderable sum in a year in a large traction station. But, 
needless to say, the most important miatter is the type of 
engines, boilers, and heat-savers to be used. The writer 
favours low-speed (70 revolutions) compound condensing 
engines, such as are built by numerous English firms ; 
boilers of the Lancashire or Galloway type, with Green’s 
economisers. A plant of this character was constructed 
and worked under the writer’s charge on the Montreal 
Electric Street Railway, with the result that the cost of 
— current was a little under our farthing per 
ilowatt-hour, and the cost per car-mile less than a half- 
aged in the open months of the year, when coal could 
obtained for 9s. per ton. The consumption of coal was 
3.48 lb. per kilowatt-hour, or 2.60 lb. per electric horse- 
power-hour, and this was maintained during months of 
working. The average for a whole year was only 2.75 lb. 
per electric horse-power-hour. It is not pretended that 
this is a phenomenally low rate of consumption. On 
board many of the large ocean-going steamers as low as 
1.50 Ib. of coal per horse-power has been reached with 
triple-expansion engines ; but the writer believes that few 
electrical power houses have been able to show better 
results than those mentioned. Nor is the result to be 
attributed to a very large output ; precisely similar results 
can be obtained by using similar appliances on a smaller 
scale. In the Montreal house there were six 800 horse- 
power engines, and the daily output of current averaged 
43,000 units. But the author has recently obtained 
similar results with a small cable plant on the Birming- 
ham cable system. In 1897 this plant consisted of a pair 
of single-cylinder engines running at 53 revolutions of 
287 maximum horse-power, with Galloway boilers, and no 
special heat-saving appliances. It was necessary to in- 
crease the engine power to meet increased traffic. The 
author put in a pair of superposed compound condensing 
— of 400 horse-power, running at the same 8 as 
before, and obtained condensing water from a well in 
conjunction with a tank and cooling tower. The result 
was that the consumption of fuel was reduced from about 
325 tons per month, or 8.9 lb. per car-mile, to 6.5 1b. per 
car-mile ; and the introduction of Green’s economisers has 
further reduced the consumption to 4.7 1b. per.car-mile, or 
toabout 3 lb. per horse-power-hour. On the Birmingham 
small cable system, the saving does not amount in money 
to a large sum, but on a great electric system running, 
say, 7,000,000 car-miles in the year, 4 1b. of coal saved per 
car-mile, at 93. per ton, amounts to 562651. r annum; 
and it is this consideration that gives emphasis to the plea 
for an economical power-house plant. 


To return to the previous line of argument. Note what | p 


a large saving is effected when a cost of 4d. per car-mile 
for power is substituted for 5d.; on a car-mileage of 
7,000,000 it means no less a sum than 131,250/. per annum ! 
and indicates the source whence the increase of net earn- 
ings may be obtained to pay for the heavy cost of elec- 
trical installation. The whole cost of working a large 
electric system, including working charges of all kinds, 
should be under 5d. per car-mile ; but this can only be 
obtained with a carefully constructed power house, where 
the works-cost of the current is cut down to a minimum. 

The limits to which this note had to be confined/pre- 
vent the introduction of any more elaborate figures or 
statistics than those given ; but enough has been said to 
indicate that, in the writer’s judgment, it is to the power 
house that the chief attention should be directed in order 
to insure the financial success of an electric system. 
Other parts of the system claim attention, but it is on 
this that success or failure mainly turns. More mone 
can be lost on the one item of power than would pay all 
the other working charges ; and whether the high poten- 
tial system with transformers, or the multiple unit system 
be adopted, the successful working ultimately depends 
upon having engines and boilers that will do their work 
with a low consumption of fuel. 








THE TRANSMISSION OF ELECTRICITY. 


Economical Transmission and Distribution of Electricity 
from a Distance.* 


By Horace Freitp ParsHatt, M. Inst. €.E. 


IN introducing for discussion so broad a subject as the 
economical distribution and transmission of electricity 
from a distance, only a very general statement is pos- 
sible, since local conditions cause widely different con- 
clusions to be arrived at in different cases. 

The subject may be subdivided into: 1. Economical 
generation. 2. Economical transmission. 3. Economical 
distribution. 

1. Economical Generation.—There is not much to be 
said on the subject of economical generation, if the elec- 
trical conditions alone are considered, since the difference 
in efficiency, cost, and maintenance between types of 
generators, whether continuous current, alternating cur- 
rent, or multiphase, is but small. 

In dealing with multiphase transmission, there may 
arise conditions where the use of step-up transformers 
will be found more satisfactory, commercially, than the 
use of generators working at very high pressure. 

2. K ical Tr ission.—In the transmission lines, 
so far as the cost of conductors is concerned, and’ the 











* Paper read before the Engineering Conference of the 
Institution of Civil Engineers. Section VII.—Appli- 
eations of Electricity. 
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efficiency in transmission up te the commercial limit of 
cost of generating or transforming apparatus, there is a 
direct gain in increasing the voltage where overhead lines 
are permissible. Where underground cables have to be 
considered, with the present knowledge of ‘cable making, 
it may be said that 20,000 volts is the safe limit. e 

3. Economical Distribution.—This has to be deter. 
mined with reference to the conditions to be maintained 
in the consumer's circuit. These conditions are, ag to 
whether continuous or alternating currents are most 
adaptable for a particular set of local conditions, or 
whether the combination of both could be made to meet 
the widest — and finally what conditions as to voltage 
drop have to be maintained. Either for lighting, or in 
earth returns for electric traction, a very small Voltage 
drop only is permissible. 

A number of small electric substations will, from a 
commercial ge of view, be found more economical 
than would be the case if each were to be a coniplete 
generating station. Substation plant can be built free 
from objectionable vibration or noise. It also occupies 
exceedingly little space. For these reasons, it can be 
located in situations which would be impossible if com. 
plete generating stations had to be laid down. 

Numerous substations involve lower efficiency in 
transformation, higher first cost of _— and heavier 
attendance charges. On the other hand, a saving is 
effected both in feeders and distributors, and the efficiency 
of transmission is increased, due to smaller feeder losses, 
Any general rule as to the most economical number of 
substations to employ is impossible. For a particular 
case of fairly uniform distribution over a large area at a 
rate of 1000 kilowatts or more per square mile, a radius. 
of distribution of half a mile would be warranted from 
economical considerations. 

Smaller supply densities and in general uniform dis. 
tribution will increase the economical radius of supply, 
and diminish the best number of substations. 

With short feeders the further advantage is obtained 
that the feeder drops are smaller, and the consequent. 
variation of voltage at different parts of the system 
through different feeders loading up irregularly is largely 
eliminated, with consequent simplification in switch- 
boards, better service, and more economical running of 
the plant. 

The arrangement of substations has also to be con- 
sidered in respect to the nature Of the load, so that, in the. 
case of the average load, the losses due to friction and 
hysteresis will be balanced against the C?R losses. 

In general, it may be said that single-phase transmis- 
sion has had its day. In any scheme, even though de- 
signed primarily with a view to lighting distribution, it 
beeomes necessary to take into account probable demands 
for power. So far, the single-phase motor has not been 
a success, and in districts where single-phase plant has 
been laid down, special arrangements are being generally 
made for the supply of continuous current for power 


ju: a 
The gradual perfection of the generating apparatus so 
that current can be obtained reliably at very high volt- 
= hy high efficiency of thetransmitting mains, together 

the’ step-down transformers and rotary converter, 
and the great flexibility of such system, has led man 
engineers to believe that multiphase transmission wit 
rotary converters and continuous-current distribution will 
be the ultimate system in dealing with large powers 
over any extended area. The popular formula amongst 
the more progressive engineers is to use multiphase trans- 
mission at a periodicity of 25 to 50, at from 5000 to 40,000 
volts, according to the distance and conditions of trans- 
mission. 

There is comparatively little choice between two or 
three-phase currents. The conditions favouring three- 
phase transmission are in respect to the small amount of 
copper required, and greater flexibility in the use of trans- 
formers. Thus, without increase in complication, the 
three-phase system requires but three-quarters of the 
weight of copper necessary for two-phase currents, and 
the transformers may be connected for six-phase transfor- 
mation instead of three-phase in dealing with rotary con- 
verters—a condition very favourable to practical working. 

The theory of the action of the rotary converter has 
been definitely laid down, and there is at the present day 
plenty of experience as to its working in practice. The 
early difficulties experienced have been largely overcome 
by more careful design, both in the prime mover and in 
the rotary converter itself. It has been found necessary 
to give attention to the production of constant angular 
velocity in the prime mover. ‘ art 

In England, on account of the stringent regulations, in 
connection with the working of tramways, multiphase 
currents become economical at less distance than in 
most other countries, since the losses due to translorme 
tion are compensated for by the advantages gained 
centralisation. The only two notable multiphase ins ' 
lations in the United Kingdom working are those = 
Dublin and Middlesbrough. There are, however, a 
greater installations of the Central London Railway, the 
London United Tramways, and the Glasgow and a 

litan. When these are completed, it can be fairly im 
that these installations demonstrate the general fee as 
amongst engineers, that the multiphase system ped gs 
tion is the one most likely to give economical results € 
over comparativeiy limited area. 





Tue Gunsoat “ Dware.”—In our issue of the 9th inst 
an account was given of the trial of the Dwarf, — 
in which it was stated that the vessel exceeded f Tied 
than a knot the maximum speed that it was © of with 
she would attain, and that the result was obtain be of 
an inch air pressure in the stokehold. It be hs i 
interest to add that this gunboat was fitted wit 


boilers. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD BY W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883-1888, 
number of views given in the Specification Drawings is stated 

7 each ce where none are mentioned, the ‘Specification is 

illustrated. 

where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
"Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. : 

‘The date of the advertisement of the opt of a yplet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
‘Patent on any of the grow mentioned in the Act. 


AGRICULTURAL APPLIANCES, 


4159. H. F. Von Schuckmann, Auras, Germany. 
Rakes, Harrows, &c. [3 Figs.) March 1, 1899.—This in- 
yention relates to rakes, harrows, and similar agricultural im- 
plements which are provided with teeth or spikes, and its object 
is to provide means for clearing the teeth from any adherent 
leaves, moss, grass, or the like. According to these improve- 
ments the clearing of all the teeth is effected simultaneously by 
a single operation of a lever or handle. When the device is 











applied to a harrow, the clearer blades are pivoted to the frame- 
work of the implement and are formed with extensions which are 
connected with the bar h, which in turn is connected by a link 
with alever. In Fig. 1 the clearer device is shown out of action, 
the teeth of the implement being free todo their work. In Fig. 2 
the blades are shown in their extreme positions after clearing the 
teeth. Ia order that any obstruction may drop off the teeth the 
blades are made of a greater length so that they raise the teeth 
from the ground. (Accepted May 17, 1899.) 


ELECTRICAL APPARATUS. 


4119, -W. Rutherford, London. Attachment for 
Trolley Poles. [3 Figs.] February 24, 1893.—This invention 
has for object improvements in the means for operating trolley 
poles of electric tramcars, so as to a'low the said poles to be 
moved from one wire to another in a convenient manner. A 
gravitating carriage is fitted with rollers and a cord sheave and 
is free to move upon the pole, there being a stop or collar at 
the lower part thereof to prevent the carriage from falling too far. 
A cord is attached to the outer end of the pole and continues 











on 


town the same, passing over a sheave from whence it hangs loosely 
y the side of the car or vehicle. To use the cord for the purpose 

Operating the trolley it is necessary to draw it tightly and 

Stavitating carriage will then at once run up the pole so that 
tht ae Can Operate the pole from the trolley end. Immediately 

* been done and the pressure upon the cord released, the 
ie eating Carriage runs down the mast to the stop collar by 
tie means the cord is drawn up against the mast so that it is 
ntirely out of the way. (Accepted May 17, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6995. A. G. New, Wo s 
. A , Surrey. Explosion 
object ops (2 Figs.) March 22, 1898.—This invention has for its 
Srasen enable the stroke of a reciprocating explosion engine to 
plate while the engine is running, for the purpose of enabling 
the ae to be brought fully up to the end of the cylinder on 
. ust stroke, so that the exhaust gases are letel 


enable the stroke of the engine to be varied with consequent 
variation of speed for a given power exerted. The ordinary piston- 
rod is connected to a lever arranged at right angles to the plane 
in which the movements take place, and this lever is also pivoted 
to a connecting-rod which is attached at its other end to the 
crank in the usual manner. The lever is so arranged relatively to 
the piston-rod and the crank connecting-rod that an adjustable 
fulcrum on which it is mounted can when moved vary the 
relative motions of these two rods or the relative positions of 
crank and piston. The position of the fulcrum of the lever is 


Fig. 7. ) 
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adjusted by hand when the object is merely to vary either the 
compression space or the speed ; but when it is desired to obtain 
the other advantages, its alternate stroke movements are effected 
by means of an eccentric which is so arranged as to revolve at 
half the speed of the crankshaft of the engine, and is so geared 
as to move the fulcrum, thereby increasing the stroke of the pis- 
ton during the firing and exhaust, and causiog the piston to reduce 
its travel during the intake and compression. Combined and 
alternative arrangements are described. (Accepted April 17, 


GUNS AND EXPLOSIVES. 


11,381. E. Muller, Thun, Switzerland. Wheeled 
Gun Conzinges. (12 Figs.) May 19, 1898.—This invention 
relates to wheeled gun carriages with brake spikes in which the 
following operations are effected at each recoil, viz., the anchor- 
ing of the carriage in the ground, the arresting of the recoil move- 
ment, the running out again of the gun and the cessation of the 
anchoring, in such manner that either the carriage or the gun is 
always unanchored for the Loe gr of —— and can be readily 
and quickly moved in a lateral direction with sufficient accuracy 
by means of the training lever alone. The anchoring is effected 
by means of pivotally suspended brake spikes, and the automatic 
action of the engagement of the same with the ground is brought 
about by their inertia combined with the recoil movement of the 
gun. The stopping of the recoil and of the running-out move- 
ment is effected on the one hand by means of an elastic body, 
such as a spring, which is strained or compreseed during the 
recoil movement by the partial rotation of the levers of the spikes 
or spades, and which furnishes the necessary driving power for 
running out the gun, from the energy which has been stored wu 

in it by the said straining or ——— and, on the other hand, 
by the motion of the gun which takes place during and after 
recoil. The raising of the spikes or spades is also effected by the 
energy of the said spring which gives up its strain during the 








running out of the gun. The operation of the carriage is as 
follows: When the recoil occurs the bottoms of the spikes or 
_— 8, on account of their inertia tend to remain in place, and 
this inertia and the recoil result in a relative rotation of the said 

ie levers on axle A in the direction of the arrow at k, whereby 
the spurs & are first brought in contact with the ground and 
driven into the same, thus assisting in driving spurs g into the 
round afterwards. Further rotation of the said spades results 
in the lifting of the fore part of the cannon, and therefore of the 
centre of gravity, since the rear part of sole s is at a greater dis- 
tance from the rotation axle A than the fore part thereof. At 
the same time, the movement and pressure produced by the rota- 
tion of the spades and the brakeing action of the spurs thereof 
is transmitted from them through the agency of chain C and 
lever h! to the rod b, b1, which is: moved in the direction of the 
arrow, whereby said pressure is transmitted to the spring, and 
the tension thereof increased until the cannon is balanced, the 
wheels of the latter having been lifted to a greater or less extent 





expelled from the cylinder instead of bein i “! 
Fi onl rtially ex- 
rel feed is the case in existing engines ; and also to porsais of 

“4ke stroke being lengthened so that a larger amount of 


in with the nature of the ground. The action of the 
porn ng of the lifted fore part of the gun and of the power stored 
up by the spring F will now automatically cause the parts to 
move in a reversed direction, i.¢., first the wheels of the cannon 


oint, and the rear and fore spurs g and k successively withdrawn 
rom the ground and moved into their initial positions; the 
spurs g being withdrawn from the ground, the spurs & assist in 
moving the cannon forward, which is of importance on asce 
und. The gun being at rest again, it may be moved in any 
irection for aiming. (Accepted May 17, 1899.) - 


27,514. W. 8S. Sims, New York City, U.S.A. Powder 
Pneumatic Guns. [18 Figs.] December 30, 1898—This in- 
vention relates to an improvement in powder pneumatic guns 
designed for throwing high explosives. The gun comprises a 
breech C carrying a projectile tube B, a combustion tube. or 
chamber A, and a firing tube E which is located within the com- 
bustion chamber or tube and secured to the breech C. Connect- 
ing the combustion and projectile tubes is the port @ located 
within the breech C at a point in rear of the muzzle end of the 
firing tube so that the flame and gases from the firing charge 
pass from the firing tube into the combustion tube and striking 
the closed forward end of the latter rebound and force out the 
cooler air adjacent to the port @ through the said port into the 
projectile tube, and acting against the projectile eject the same 
therefrom. The breechC is open at points immediately in rear of 
the projectile and firing tubes, and these openings are closed by 
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the breechblocks D and D!, each of which is provided with inter- 
rupted threads, and as the breech is also provided with inter- 
rupted female threads it follows that a partial rotation of the 
blocks is sufficient to release them, as is well understood. 
The usual safety devices are added. There are fifteen claims, of 
which the first and the last are as follow: ‘1. In a powder pneu- 
matic gun the combination with a combustion tube and a projec- 
tile tube, of a carrier adapted to move rearwardly and later. ly 
two breechblocks on the carrier, and means for simultaneously 
rotating the breechblocks. 15. The combination with a breech, a 
slide thereon, and a carrier journalled on the slide, of two 
breechblocl ted on the carrier, a firing pin carried by one 
breechblock, a shaft journalled in the carrier, gearing connectin 
the shaft and breechblocks whereby the latter are rotated simul- 
taneously, and means for preventing rotation of the breechblocks 
when the firing pin isin an uncocked position.” (Accepted May 
17, 1899.) 

4798. A.T. Dawson and G. T. Buckham, London, 
Percussion Fuses. [2 Figs.] March 4, 1899.—This invention 
relates to the class of fuse which is fixed in the side of a shell 
and is described in specification of Patent 12,264, 1898. A modi- 
fied form of such a fuse is provided by this invention. As shown 
in the drawings the body of the fuse is of cylindrical form to fit 
into a round hole in the side of the shell, but it has on one side 
a key s entering a notch at the side of the round hole, this key 
insuring that the fuse is in its right position in the shell. The 
outer part of the hole in the shell is screw-threaded to receive a 
screw cap which has two screws engaged in a groove in the peri- 








4198. 


phery of the back part of the fuse. The fuse is bored to receive 
a pellet of piston form, having a firing pin infront. This pellet is 
ressed back by a spring and locked in its rear position by a 
ransverge spring bolt h, the end of which is engaged in a slot at 
the side of the fuse bore and loosely bears against the shoulder at 
the end of the slot —being held in this position by aspring. The 
front of the pellet is gras; by a piece of split elastic tube x 
which bears against the bottom of the bore and serves as an 
additional precaution against accidental advance of the pellet. 
In front of the bore and communicating with it by a hole is a 








explosive mixture is drawn into the cylinder ; and finally to 


will be slowly lowered, the cannon brought again to its starting 


chamber containing a small cartridge of detonating composi- 
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tion. When the shell is fired the piece of tube z owing to its 
inertia retreats relatively to the fuse, and as the shell is rotated 
by the rifling, the bolt h (owing to centrifugal force) moves out- 
wards, the pellet g being thus left free. When the flight of the 
shell is arrested, the pellet owing to its momentum flies forwards 
aod its firing-pin penetrating the cartridge, fires the detonator 
en in its turn fires the charge of the shell. (Accepted May 17, 
1899. 


LIFTING AND HAULING APPLIANCES. 
15,160. R. Jackson, Aberdeen. Safety Gear for 
Elevators, [2 Figs.) July 11, 1898.—This invention has re- 
ference to automatic safety gear or appliances for bucket elevators, 
and has for object to prevent the fall of the.elevator chains and 
buckets in the event of the chains breaking. Hook or like shaped 
catches or pawls are mounted to swivel or hinge on transverse 
bars loca at any point or points on the elevator framing in 
the line of the forward and return chain of buckets. Connect- 
ing-rods from these catches are attached to opposite ends 
of a lever fulcrumed on a fixed pin cr bar, and a helical spring 
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is mounted on one of these connecting-rods between the catch 
and a stop bar. With this arrangement when the chain 
breaks, the following bucket comes in contact with the catch 
on the spring rod, and the weight of the chain and bucket 
draws it out as far as the stop will allow. This action (by 
means of the lever and connecting-rod) throws out the catch 
at the other s'de of the elevator, and prevents the other part of 
the chain from falling. An additional connecting-rod may be 
attached to the lever for the purpose of throwing the elevator 
out of gear with the driving machinery should a break»ge in the 
chain occur. (Accepted May 17, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 

10,021. J. E.T. Woods and W. A. Byrom, London. 
Production of Calcium Carbide, &c. [4 Fiys.) May 2, 
1898.—In carrying out this invention hydrogen and hydrocarbon 
gases are first produced by filling an ordinary horizontal gas retort 
with eutared | oxide of iron (bog iron ore), broken into small 
pieces so as to be permeable to vapsurs or gases. The retort 
and its contents are then heated to redness, and a current of the 
vapour of boiling crude petroleum or gas tar is admitted by an 
iron pipe, passing through the front door of the retort. The 
hydrocarbon vapour as it traverses the heated iron oxide in the 
retort combines with the oxygen in the oxide of iron giving rise 
to spongy metallic iron and water vapour as well as to a certain 
quantity of finely deposited free carbon. The gas which passes 
out at the further end of the retort is permanent and consists 
we of acetylene (C,H,) and marsh gas (CH). In the 
second series of operations the supply of hydrocarbon vapour to 
the retort is discontinued and connection is made from a steam 
boiler and a current of steam is passed through the heated spongy 
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metallic iron in the retort which is decomposed ; the oxygen of 
the steam being taken up by the iron hydrogen is liberated which 
partly combines with the finely divided carbon deposited by the 
decomposition of the petroleum vapour and is thereby converted 
into acetylene and marsh gas, which gases are carried forward 
with a large amount Of free hydrogen to the gasholder. These 
mixed gases are then utilised for making calcium carbide and such 
lke compounds, and a number of blowpipes on the Argand prin- 
ciple (but converging from the supply pipe from the gasholder 
towards a limited area) are used. The burners are so arranged 
that the gas supply from the holder goes into the annular g 
alone of the Argand burners ard the centre tubes are connected 
with a blowing apparatus to supply the necessary air. In work- 
ing this arrangement a furnace or large crucible is placed in the 
focus of the Argand burners and into the furnace or crucible is 
placed a mixture of fine charcoal and good lime. When the blow- 
oye are set in action an intense heat is quickly created, which 
t is stated is sufficient to convert the mixture in the furnace into 
carbide of calcium. (Accepted May 17,1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7701. S. Z. de Ferranti, Oldham, Lancs. Anti- 
Friction Bearings. [7 Figs.) March 31, 1898.—This inven- 





tion relates to anti-friction bearings and to their use in connec- 
tion with shafting carrying heavy flywheels or other great 
“dead” weight. The anti-friction bearings are flexibly mounted 
and are applied in combination with ordinary bearings so that 
they serve to take the “‘dead weight” off the latter whose func- 
tion is then only to resist vibratory or other abnormal movement of 


























the shaft. The anti-friction bearing is held and pressed upwards 
against the shaft by a gravity or other equivalent device adjust- 
ably or otherwise arranged so as to counterbalance the “dead 
weight” to be supported. Both wheel and roller bearings are 
described and illustrated as used for the purpose specified. (Ac- 
cepted May 17, 1899.) 


11,021. W. H. Greatorex, London. Lathe Milling 
Attachment. [2 Figs.) May 14, 1898.—This invention relates 
to an apparatus that may be attached to an ordinary lathe 
whereby the operations of —/ slot-drilling, keyway-cutting, 
and fluting can be performed. he apparatus provides a com- 
bination for obtaining vertical adjustment comprising a vertical 
pillar actuated by a bonnet, with provision for holding the bonnet 
in position and also means for preventing the pillar from turning 
with the bonnet, and an arrangement for fixing the pillar when 



















































in operation, and also (for obtaining the horizontal feed) a travel- 
ling plate actuated by a screw in conjunction with kets on 
the plate and a lateral slide. The division holes in the revolving 
socket are controlled by a lever, and provision is made for adjust- 
ing the same to the arbitrary position of the revolving socket. 
The object to be operated upon is chucked in the pillar n! at z, 

. 1, and is thus under the control of the lateral slide a, the 
horizontal slide c, and the vertical adjustment, the cutter being 
run in the headstock of the lathe. (Accepted May 17, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,007. D. M. Nesbit and W. Clowes, London. 
Heaters, Condensers, and Separators. [3 Figs.) 
May 26, 1898.—This invention has reference to improvements in 
connection with water heaters, the object being to provide in 
one apparatus a se tor for removing grease and impurities 
from steam, and a heater or condenser through which the ex- 
haust steam on In carrying the invention into effect an 
outer grease chamber, separator, jacket, or casing is arranged to 
enclose or surround an ordinary heater body, the interior portion 
of which contains a series of heating pipes. The grease chamber 
or separator employed to receive the exhaust steam from the 
engine is arranged with a series of diaphi 8 or ribs about ite 
inner periphery, and a number of like ribs or baffle-plates may 
be formed upon the exterior periphery of the heater casing, the 
object being to insure that the exhaust steam on its entrance 
into the a poe! chamber sball be compelled to followa 
tortuous path and thus be eplit up so that the grease in it is 








deposited or caused to fall to the lower portion of the chamber. 
The outlet branch is arranged on the opposite side of the grease 
chamber preferably on a different level to that of the inlet branch 
Suitable cleaning-out doors or cocks are provided for the removai 
































of grease or sediment from the chamber, and an escape pipe or 
branch is introduced to enable the grease to overflow when near 
the bottom end and to —_ of condensed water escaping upon 
a certain predetermined level being reached. Patent 21,020, 1897, 
is referred to. (Accepted May 17, 1899.) 


MISCELLANEOUS. 


13,115. Earl of Dundonald, London. Ammunition 
Ca ge, &c. [2 Figs.) June 11, 1898.—This invention 
relates to the construction of a _ carriage by which. during a 
battle, am~ . ‘on can be rapidly conveyed to the front, the 
same cv.ctage ©: ing for ambulance purposes or for general 
light <zrvice. A sti ng rectangular framing, preferably of steel 
tul zs, is provided with a pair of shafts, and mounted on an axle 
for a pair of wheels. A flexible bottom or floor is formed of 
st ong cord netting attached to the sides and ends of the frame 





and on this is laid raw hide or some strong fabric. From the 
sides of the frame several tubes project upwards, and carry 
horizontal tubes extending longitudinally at a height of several 
feet above the frame. On these tubes is fitted to slide longitudi- 
nally a saddle which the rider can shift to and fro to suit the 
trimming of the 1 The ammunition boxes are preferably 
placed in netting bag divisions laid on the floor, and attached to 
the sides so as to keep them in position. The upper tubes may 
serve to carry boxes or baggage or a light gun, instead of or in 
addition to the saddle. (Accepted May 17, 1899.) 


4628. A. Turchene , St. Petersburg, Russia. 
Artificial Stone. February 24, 1898.—This invention relates 
to the manufacture of artificial plaster decorations, stone, or 
like material of a nature specially adapted to resist the action of 
fire. The process is a development of that described in specifi- 
cation of Patent 5254, 1898, by which a fireproof artificial —- 
produced from asbestos scrap by soaking the mass with —_ 
mixed solutions of alkaline silicate of acid, so that silica in = 
colloidal form is caused to unite the filaments of asbestos. Pa 
insure that the colloidal silica shall not be produced before 4 
liquid has penetrated the asbestos mass, it is necessary to use the 
solution in a very dilute condition, and in this case both Ltrs s 
and product possess certain disadvantages which it is the o ot 
of the present invention to obviate. The desired result is = ¥ 
tained by saturating the asbestos substance with alialine = “4 
and afterwards immersing it in a saturated solution of an alkaline 
bicarbonate, the excess of carbonic acid in which serves to ole 
bonate the alkali associated with the silica, so that a considers: 
quantity of the latter is deposited in the colloidal form betw . 
the particles or filaments of asbestcs. A further poniwaee od 
this process lies in that chalk or the like substance may be a 
with the asbestos in any desired proportion. An alterna' ~ 
process is described, in which the articles are steeped in # 
tion of carbonic acid under pressure in place of _— oa 
carbonate. The process is also used in connection with bin 2 
matter applied in or on the surface of the articles produce”. 
idamptel tay 17, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE 


Descriptions with illustrations of inventions patented in = 
United States of America from 1847 to the present time. Ny, 
reports of trials of patent law cases in the United States, ’ 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
street, Strand. 
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THE INSTITUTION OF CIVIL 
ENGINEERS’ CONFERENCE. 
(Concluded from page 769.) 

SECTION I.—RAILWAYS. 


Tne Railway Section of the Engineering Confer- 
ence met again on Friday, June 9, 1899, in the 
meeting-room of the Surveyors’ Institute. 


Retayine Ratiways. 

As before, the chair was occupied by Sir Douglas 
Fox, who called on Mr. H. Footner, to read the 
first paper, entitled ‘‘The most expeditious method 
of Relaying the Railways of this country, involving 
the least interruption of traffic, having regard to 
safety and economy.” We print this paper on 
page 826 of the present issue. The discussion was 
opened by Mr. James Briggs, of the Midland Rail- 
way Company, who remarked that the subject was 
one of great importance and difliculty, particularly 
in the case of lines having fast and frequent trains, 
and laid with material of the heaviest character. 
The first consideration was that of safety, and he 
certainly considered it highly undesirable to weaken 
a line by removal of ballast and the like, prepa- 
ratory to relaying, whilst trains were being run 
over the rails at high speeds. As to the three prin- 
cipal plans of working mentioned by the author, he 
would say that methcd ‘*A,” in which the old 
materials were gradually replaced by new, was often 
out of the question ; as the new rails might not fit 
the old chairs, or might differ in length from the 
old. Even when this was not the case, he thought 
the plan was not a good one. The practice of in- 
terlacing new rails with the old, and finally slew- 
ing the new line into place, had become obsolete 
on the Midland, where method ‘‘C,” in which 
the old line was completely removed before relay- 
ing, was now invariably used. If there was an in- 
terval of 30 to 35 minutes between trains, it was 
easy on this system to renew the track on 5 rail 
lengths of 36 ft. each. On a Sunday, half a mile 
could be changed at one operation, or even a mile. 
The longest length of line thus changed by the 
Midland on a Sunday in one operation was 3} 
miles. This was done as an experiment, but 
the plan had not been quite satisfactory, it being 
found better to deal with more moderate lengths. 
He had never found it desirable to do the work 
at night. It was highly important that the pack- 
ing and ballasting of the new road should be done 
at once, as the passage of a very few trains over it, 
in its unfinished state, caused irretrievable damage, 
loosening fastenings, and straining the rails out of 
gauge, 

Mr. Johnson, who followed, agreed with the last 
speaker in regarding method ‘‘C”’ asthe best. This 
plan gave every facility for the preparation of new 
beds and destroying the old, and of attending to 
the damages. He further was of one mind with 
Mr. Briggs as to the necessity of consolidating the 
road-bed as soon as possible. 

Mr. P. M. Barnett stated that on the Great 
North of Scotland Railway they had tried both 
methods ‘‘A” and “‘C,” The former was not quite 
satisfactory. Their line was mainly single track. 

In reply to an invitation from the President, Mr. 
Jacomb Hood stated that on the South Western 
line they were compelled to do much work at 
night. The cost of relaying had been ascertained 
on his line with great care, and he would be glad 
if the author would give figures, which would allow 
of a comparison, Another point on which he 
should be glad of an expression of opinion was the 
speed to which trains should be limited during re- 
pairs to the line, 

Mr. Hamilton Smythe drew attention to the 
trouble which could be saved by ordering that one 
half of each batch of rails should be 24 in. short. It 
was then unnecessary to calculate out the exact 
number of short rails required on a curve or the 
like, as the platelayers were able to attend to the 
whole matter, 

Mr. W. Marriott stated that the Midland and 
Great Northern joint line was originally laid with 
“01b. flat-bottomed rails, for which 85 Ib. bull-headed 
were now being substituted. If anything, he 
thought the former were less’ trouble to relay. 

he method followed was that of interlacing the 
new lines with the old—method “B 2” of Mr. 
Smet Spaper. As to the question of cost it was 
™ possible to make any general comparison, as this 

as affected by the comparative difficulties of 


Securing ballast in different districts, by differences 


in the local rates of wages, and the like. Mr. W. 
Melville, of the Glasgow and South Western, 
said that on his line the plan followed was to 
gradually replace the old rails by new, or method 
‘A ” of Mr. Footner’s paper. 

Mr. D. A. Mathieson stated that on the 
Caledonian line they used method ‘‘ C,” and found 
it much cheaper than the others : the comparative 
costs being on this plan, 9d. to 10d. per lineal yard, 
as against 1s. 6d. per lineal yard by method ‘‘ B.” 
The work was done on Sundays, as the traffic on 
week-days was very dense, 600 to 700 trains passing 
over some portions of the line every week-day. 

In reply to the discussion, Mr. Footner thought 
that method ‘‘B” must certainly strain the road 
and should not be adopted. On the London 
and North Western line, plan ‘‘C” was adopted. 
On some of the suburban lines they dealt with 
one rail length at a time, which they found could 
be taken out and renewed in 10 minutes. Their 
practice was to send the sleepers to the site with 
the chairs fixed ready in place. This insured a 
correct gauge and secure fastenings. Their rule as 
to slackening was that during relaying the speed 
should not exceed 15 miles per hour. With respect 
to the cost of the work it was impossible to make 
any useful comparisons, as circumstances varied so 
greatly. In some cases the men had to be taken 
30or 40 miles totheir work, and the train kept waiting 
for them all day to bring them back in the evening. 
The cost would also be greater when the work was 
accomplished in tunnels, on bridges, and the like ; 
and it was thus utterly impossible to estimate with- 
out taking into consideration all the special factors in 
the case. Of late years the cost had increased 
50 per cent. for similar work, due to the great care 
taken in raking out old foundations and repairing 
the bed for new work, and in ballasting and 
drainage. 

The President, before calling on the author of 
the next paper, remarked that the speeds run 
during repairs often differed widely from the 
nominal, the matter being left to the judgment of 
the driver. At a certain junction through which 
he passed almost daily, the notices required drivers 
not to exceed a speed of 15 miles per hour, but in 
practice this was gradually increased up to, say, 
30. A complaint would then be made, and the 
speed reduced again for a short period, after which 
the rise would again take place. 

Sir J. Wolfe Barry referred briefly to the sprink- 
ling of the roadbed with oil as practised in the 
States. This was said to preserve the ballast, and 
by laying the dust contributed to the life of the 
moving parts, and to the comfort of the passengers. 


Causes oF Eartu Sips. 


The next paper on the Agenda was contributed 
by Mr. R. Elliott Cooper, and dealt with the 
‘*Causes of earth-slips in the slopes of cuttings 
and embankments of railways, and how to prevent 
them.” This paper will be found on page 826. 

Mr. Beswick, who opened the _ discussion, 
remarked that water, in some form or other, was 
the cause of almost all slips in cuttings. The 
remedy to be adopted would vary with the special 
circumstances of each case. If the cause was 
surface wet, lateral drains would prove useful; but 
when the cause arose from the lie of the strata, 
the cheapest plan would generally be to clear the 
whole away. In some cases this was impossible ; 
and ina certain 30 ft. cutting in which the whole 
hill-side began to move, the trouble was stopped by 
constructing open archway, and filling in above 
this. He agreed that very high banks should be 
tipped in layers, but thought that these layers 
might safely be 30 ft. to 40 ft. thick, as generally 
clay would stand well at this height. When the 
ground gave way below the bank, the best plan was 
to clear out the treacherous material and drain the 
site. If the material causing the trouble was soft 
clay, it could be burnt and used as ballast. In one 
case within his experience a bank constructed on 
the side of a hillin Yorkshire caused the whole hill- 
side to move, threatening to overwhelm a mill 
below. Examination showed the whole ground to 
be waterlogged, and the construction of drains 
proving ineffective, it became necessary to divert 
the line on to more solid ground. 

Mr. Squire stated that in 1880 he had read a 
paper advocating the construction of high banks in 
layers, a practice which he was glad to say had been 
largely adopted of late. There had been some 
serious slips on the work with which he was con- 
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Pearson, but these were not out of the way when 
the magnitude of the work was considered. This 
was in the main due to the great care taken. He 
held that prevention was better than cure, and 
would like much more liberal provisions in specifi- 
cations in this regard. As matters stood, the con- 
tractor was only interested in securing that the 
work should stand for his 12 months’ liability. 
More trial pits, each say 6 ft. square, should be 
put down to formation level in the case of 
important cuttings. Boreholes, on the other hand, 
were of little use. Such pits as he advocated would 
show the lie of the strata. In many cases terraces 
would be found to stand better than long continuous 
slopes. Where bad ground did occur, ashes were 
very useful, being light and easily put into position. 

Mr. H. S. Ridings remarked that in Chili he had 
to deal with slips resulting from earthquakes, which 
could not possibly be guarded against. The only 
thing that could be done was to clear the line as 
soon as possible afterwards. 

Mr. Barton stated that in Ireland the railway 
lines had frequently to traverse peat-bogs lying on 
the top of blue clay. The natural friction between 
this clay bed and the peat above was very small. In 
one case it was decided to bridge a bog, the piers 
being supported on piles driven in clusters 60 ft. 
apart. After a time it was found that the advance of 
the embankment had caused the whole bog to move 
forward bodily, shearing off these piles just above the 
clay, and shifting the upper portions several feet. 
In another case, the construction of a bank over 
one of these bogs so upset the equilibrium of 
3 acres of land, that the latter moved forward 
bodily, hedges and all. In the case of small 
embankments, the difficulties could be reduced by 
using light material and ballasting with ashes. 
Most bogs could carry a bank 10 ft. high if thus 
constructed. In other cases no weight whatever 
would be supported by the peat, long bars would 
sink by their own weight about 40 ft., the stuff being 
really finely divided peat and water. By drainage 
the surface was lowered 2 ft. or 3 ft., but was still 
incapable of supporting a bank, so that it was 
finally decided to carry the line across on a raft, 
the distance being only 150 yards or so. This 
raft was built of timber and fascines, on which was 
laid a bank of light peat, after which the whole 
sank to the original level. Further fascines and 
peat were added, but each successive layer sank 
like the first, until finally the total thickness 
amounted to nearly 40 ft. The rails were then 
laid on this. As the first train passed over, the 
bank sank 7 in. during the passage, of which it reco- 
vered 5in. The next train caused the bank to sink 
5in., which was recovered, and there had been little 
subsidence since. The work was done 40 years 
ago, and trains were still running over it. Every 
train caused a wave of depression 3.in. or 4 in. deep, 
and the ground rose for 100 yards at each side, 
but recovered as the train moved off. The blue 
clay mentioned was a most subtle material, and had 
most of the hydraulic properties of a liquid com- 
bined with a high specitic weight. 

Mr. Franklin remarked that though we might 
not have slips due to earthquakes in this country, 
those arising from colliery subsidences were equally 
difficult to guard against. In one case he knew of 
a bridge sank 4 ft. 6 in. in a few days from this cause, 
and had to be rebuilt. When using clay in a wide 
bank, it was a good practice to tip as two indepen- 
dent banks, filling between them afterwards. A high 
bank intended to carry four tracks was originally 
tipped the full width by the contractors, and there 
had been serious slips ; whilst when subsequently 
tipped as two independent banks, side by side, 
and the middle afterwards filled in, there had been 
no trouble. In making good a slip, it was, he 
thought, essential to go to the very bottom of it if 
the repairs were to stand. 

Sir John Wolfe Barry thought that there were 
certain general principles to be attended to if slips 
were to be avoided, though the practical applica- 
tion of these would vary with the circumstances of 
each particular case. He feared there was a dis- 
position amongst engineers to treat these matters 
too much by mere rule of thumb, and without sufii- 
cient preliminary investigation. With banks 50 ft., 
60 ft. or -70 ft. high, it was economical to spend 
money in examining the foundations. Of course, 
with small banks where a slip was not particularly 
serious, this was unnecessary ; but in other cases it 
was better to make sure at the start. As Mr. Bar- 
ton had remarked, there were modes of carrying em- 
bankments successfully over the most treacherous 
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ground. He quite agreed with Mr. Squire that 
more money should be spent on trial pits, and also 
as to the desirability of tipping large banks in layers. 
He also recognised the advantages of tipping banks 
in longitudinal sections, as suggested by Mr. 
Franklin. At Barry they had to use a most trea- 
cherous material for their banks, which were wide 
and lofty ; but by using sound material at the sides, 
and then filling in with the treacherous stuff 
between, they had obtained satisfactory results. In 
bad ground, they removed 8 ft. to 10 ft. of the sur- 
face, and gave the bank a long wide toe. He was 
afraid that engineers were in the habit of attaching 
too much importance to the balancing of embank- 
ments and cuttings. It was better to run a bad 
material to spvil, rather than use it ina bank, when 
better stuff could be obtained. Water-works en- 
gineers set them a good example, in the care 
with which they examined the ground before start- 
ing an important embankment. Borings were, he 
had found, most illusive, and he much preferred 
trial pits in spite of the extra expense, and thought 
they were generally cheaper in the end. As to the 
suggestion that the specifications were too hard on 
the contractor, his own experience was that when 
slips did occur, the contractor would usually find 
some reason why the expense should be borne by 
the company and not by himself, let the specifica- 
tions say what they might. 

Mr. Charles Forman remarked that on moss land 
brushwood and trees prove exceedingly useful for 
supporting both cuttings and banks. Where pos- 
sible, drains should be cut in these mosses nine 
or twelve months in advance of the permanent 
work. The supporting power of a moss, if the water 
could be drawn down to 4 ft. or 5 ft. below the 
surface, was very considerable. He had had no 
experience of a case so bad as that mentioned by 
Mr. Barton, where a mattress 40 ft. thick was 
needed to carry the road. In one case he had made 
a cutting through moss ground some 25 ft. to 27 ft. 
below the original level. The effect of this was to 
drain the moss so thoroughly that the sides of the 
cutting were now apparently not more than 3 ft. 
high. After all, he thought the worst material to 
deal with was the brick clay found in the north. 
This not only came in from the sides of a cutting, 
but also rose up from the bottom. The only remedy 
seemed to be in a considerable use of ashes, or the 
construction of a concrete or masonry water table 
along the toe of the slope. 

Mr. J. M. Moncrieff desired to give an illustra- 
tion of the unreliability of boreholes. In building 
a bridge at Newcastle, borings had been taken at 
the sides of the piers—which were twin cylinders— 
and showed fairly satisfactory ground, which was 
confirmed in most cases during the sinking of the 
cylinders. In one case, however, they struck a 
very soft shale at a depth of 50 ft. below low water, 
where the borings had led them to expect hard 
material. The next cylinder which stood only 4 ft. 
clear, met at the same level a stratum of hard sand- 
stone which proved to be 8 ft. to 10 ft. thick at 
one side of the cylinder, tapering away to nearly 
nothing at the other. Beneath this sandstone 
was the soft shale already referred to. The bore- 
hole had been put down midway between the two 
cylinders. 

Mr. R. Elliott Cooper, in reply, said that he had 
some experiences very similar to those met with by 
Mr. Beswick in Yorkshire. The only point in which 
he differed from Mr. Squire was as to the maximum 
thickness permissible in the successive layers of a 
bank. On the Sheffield line these layers were 18 ft. 
to 20 ft., but in Derbyshire he had allowed layers 
of 25 ft. to 30 ft., but he had never tipped a bank in 
layers of 40 ft. as suggested by Mr. Squire. As to 
the matter of specifications, he deemed it prudent to 
throw some responsibility for slips on to the con- 
tractor, as so much of the stability of a bank or 
cutting depended 1apon the care exercised on its 
construction: a care which it was impossible to 
cover by specifications. He agreed that trial pits 
often gave valuable information, but at the same 
time they were occasionally misleading ; then 
trouble arose with the contractor, who would claim 
that the pits did not fairly represent the strata to 
be dealt with. As to subsidences from coal work- 
ings, he had himself had some experiences of this 
kind, in which the workings of a colliery having 
been carried parallel to a line of railway, caused a 
serious slip. 

Sir Douglas Fox, in closing the consideration of 


might be done to prevent slips by devoting a 
little more attention to preliminary inquiries. 
Often, however, the company would not give time 
for this. Borings were most delusive, and he could 
give numerous instances of this. Trial pits were a 
shade better; but within the last year he had 
been misled by them in a cutting where the many 
trial-holes sunk showed the strata to be mostly 
rock, whereas it turned out finally that there was 
but little rock. Much trouble could be saved by 
putting down heavy drains in the top side of a 
cutting : in one case he had sunk such a drain as 
much as 25 ft. It was unadvisable to leave an open 
drip at the bottom of cuttings, it being better to fill 
it with broken stone, and to carry the ballast right 
across. ‘Trial pits in the Oxford clay had also given 
him unreliable data, leading him to expect solid 
ground which, when actually tested by a weight 
rolled up in waves 10 ft. high. This arose from the 
existence of a treacherous stratum 25 ft. below 
ground level. In conclusion, he would add that he 
had always in such cases got the most valuable 
assistance from contractors and their agents. 


Toe TRANSPORT OF MWERALS. 


The third and concluding paper read before the 
section was due to Mr. Charles de Neuville For- 
man, M. Inst. C. E., and was entitled ‘* Economy 
in the Handling and Transport of Minerals.” This 
paper is printed on page 827. 

Mr. Breff, who opened the discussion, stated that 
there was no doubt that very large sums could be 
saved by small economies in the cost of handling. 
Thus at the Barry docks a saving of ld. per ton 
would represent 250,000/. per annum. As to the 
improvements in the wagons suggested by Mr. 
Foreman, he would point out that coal wagons were 
subjected to extremely rough handling, a fact which 
largely accounted for their high tare. It was, 
moreover very difficult to make changes from the 
standard of a district to which all the turntables 
and railway and dock arrangements conformed. 
The question of sidings was one of the utmost im- 
portance ; as, without ample accommodation of this 
character, it was impossible to effect the loading 
with proper despatch, and the demurrage of the large 
steamers now in use was a very serious expense. 
Mr. Meik quite agreed with Mr. Forman, that 
larger wagons would reduce the cost of transport, 
but he thought the difficulties to be overcome in 
bringing about the change were in this country in- 
superable. The wagons were largely the property 
of private owners, and were employed not merely in 
running between mine and port, but for other work 
as well, so that these owners were strongly opposed 
to any increase in the size. Still, something might 
be done if large railway companies took the matter 
up ; and he should like the Caledonian, for instance, 
to try wagons holding 30 and 40 tons. Of course, 
this would entail alterations in the method of 
shipping, but our companies were perhaps some- 
what too slow in discarding old plant and adopting 
better. On the Pennsylvania Railroad they had 
adopted three different methods within a few years, 
of which two were discarded, and the third was, so 
he understood, about to be so. Ample room round 
docks was most important. The older docks had 
too much water space and too little land. At one 
or two ports, the cost of shipping coal was for this 
reason double that at others. Every coal-shoot 
should have in connection with it accommodation 
for 5000 to 6000 tons of coal, if delay was to be 
avoided, though where the mine was very near the 
port, this was not so necessary. As regarded iron 
ore, he thought that something might be done in 
the way of providing storage at the docks, pro- 
vided customers were prepared to pay for it ; but 
this was not generally the case. Coal owners, for 
instance, would ask a dock to put down “anti- 
break,” shipping appliances, which the docks were 
quite prepared to do, if they were paid another 4d. 
per ton, but this the coalmasters would not agree 
to. 

Professor Arnold Lupton, in reply to Mr. Meik, 
said that in view of the tremendous profit already 
made by the railway companies in carrying coal, the 
coal owners thought that these companies ought 
themselves to find the extra $d. referred to. Out 
of 4s. paid for the carriage of coal to the railway 
companies, 2s. was clear profit. He could not him- 
self understand why a large truck should carry coal 
more cheaply than a small one, and would be glad 
of information on the point. A little extra tare to 
be hauled was a matter of small importance. What 


and extra locomotive power. If a small quantit 
of coal was to be sent 10 or 12 miles, it was med, 
quicker to send it by road than rail. In fact, the 
delays to which wagons were subject must 
enormously increase expenses. A train of trucks 
sent to a port 50 miles off ought to be returneq 
next day, but they were not: it was generally 
several days, or even weeks. There was great need 
for more business-like methods in this regard. 

Mr. Twinberrow strongly advocated the adoption 
of larger trucks, which would lead to savings sufi. 
cient to justify the expenditure of several millions in 
replacing the old plant. Such cars cost much legs 
for maintenance and repairs, as the number of dray. 
bars, buffers, &c., for a given tonnage was only one. 
quarter that needed with the ordinary type; whilst 
the number of springs, wheels, &c., was halved. 
At the same time, powerful locomotives, havi 
2000 to 2500 square feet of heating surface, should 
be used, which would effect an even greater economy, 
The standard axle of the Clearing-House wagon 
carried 9 tons, whilst locomotive axles ran up to 
20 tons. If the four-wheeled wagon were retained, 
the diameter of the axle should be increased by 
4 in., which would enable it to carry a load cf 
12} tons. The large wagons had also a great 
advantage in reducing the siding accommodation 
needed, as the load was much greater per foot of 
train length, there being less idle space. On the 
New South Wales Railways the late Mr. Eddy had, 
by adopting powerful engines and rolling stock of 
high capacity, increased the earnings by 41.4 per 
cent., with an increase of only 7 per cent. in the 
working expenses. 

Mr. Moncrieff desired to point out that in coal 
shipping the output was limited by certain con- 
ditions quite apart from the capacity of the coal- 
shipping plant itself. In particular, by the time 
needed for trimming. It thus followed that plants 
having nominal capacities ranging from 200 to 800 
tons per hour gave very different results over a 
day’s work. At Tyne dock coal-shoots were still 
in use, and could be worked at a rate of over 800 
tons per hour; but the trimmers could not keep 
pace with this. 

Mr. T. Forster Brown remarked that he would 
like to see steel used in coal wagons so as to save 
weight. This, however, was rather a matter for the 
railway companies, since a high tare was no dis- 
advantage to the owners, the empty wagons being 
returned free. 

In reply, Mr. Forman said that in his paper 
he had advocated a light truck rather than a 
large one; and thought by the choice of suit- 
able materials and designs, this could be accom- 
plished with any reduction of strength. He 
considered Professor Lupton quite wrong in his 
estimate of the railway companies’ profits in coal 
haulage. At Barry the rate was 4d. per ton mile, 
which did not leave anything like the 50 per cent. 
profit asserted. In many districts there was cer- 
tainly a great lack of siding accommodation ; and, 
as a consequence of this, many engines did not 
average more than 30 miles a day. He thought 
that the railway companies would find it to their 
advantage to discard much of their obsolete plant, 
and replace it by better. 


SECTION Il.—MACHINERY. 


This section met for the second and last time (n 
Friday, the 9th inst., in the theatre of the Institu- 
tion of Mechanical Engineers, and discussed thre 
topics. 
MacuinE Toots. 

The first was introduced by Mr. Arthur Greet 
wood in a note entitled ‘Machine Tools; with 
special reference to American and English Practice, 
as compared with English.” ‘Chis paper will be 
found on page 827. In the absence of Sir Andrew 
Noble, the chair was taken by Mr. A. — 
Walker, who praised the paper as being a model ¢ 
what such communications should be. When he st 
down it seemed as if there were going to be no dis- 
cussion, for the first four gentlemen called upe? 
were either absent, or declined to speak. One «t 
two gentlemen then asked questions, and then, 
gradually, speaking became more general and ple 
longed, and in the end there was a satiatsctoy 
discussion. Mr. Yarrow opened the matter ™ 
asking how far down in the scale Mr. gt 

would recommend a separate motor for each lat i 
What was the smallest lathe to which he W° 








Mr. Cooper's paper, remarked that the subject was 
a most practical one. He thought that much 








was really wanted was greater siding accommodation 


apply such a system of driving ? 
r. F. Tannett Walker said he had spent ma"Y 





































































me 
ats 


a 
ill 
ep 
ild 


ve 
the 
lis- 


per 
¢ 
uit- 
m- 


his 
cal 
ile, 
ont. 
cer- 
nd, 
not 
ght 
heir 
ant, 


e(n 
jitu- 
hree 


een- 
with 
tice, 
1 be 
jrew 
ynett 
lel cf 
e set 
) dis e 
upon 
e oF 
hen, 
pic 
ctory 
r by 
wo 

athe. 
ould 


many 


JuNE 23, 1899. ] 


ENGINEERING. 





801 
SS 











years in the practical use of tools. He thought 
that the first object of a tool was to turn out good 
work. Mere ingenuity of construction was nothing 
compared to the production of high-class work. It 
was more important that a lathe should turn 
parallel than that it should perform several opera- 
tions. There was a danger in carrying the use of 
special tools too far, because if lathes and such- 
like tools become extinct, the class of men who 
worked them would become extinct also, and then 
mechanics would grow scarce. He said we should 
always need skilled workmen, and their place could 
not be filled by the labourers who tended automatic 
machines. 

Mr. Lineham asked if Mr. Greenwood would tell 
the meeting something about the power absorbed by 
the return stroke of planing machines. How did 
he explain the great amount required on the idle 
stroke ? 

Mr. John Platt said he had been brought up in 
English shops, but had lived for ten years in the 
States. Mr. Greenwood, he said, had criticised 
American practice and design, but it was unfortu- 
nate the English people took their ideas of Ameri- 
can machines from the lighter patterns, which were 
all that came over here. There were plenty of heavy 
machines built in the States, and there was no lack 
of metal in them in the parts where it was needed. 
If a comparison were to be made between English 
and American machines, the same classes must be 
compared. Mr. Greenwood had asked if the 
system of a firm keeping to one type of ma- 
chine only was the result of agreement, 
or of circumstances. It was the result of experi- 
ence. He knew firms who made three sizes of 
machines only, and they did it both quickly and 
accurately. American tools were accurate, and 
would turn out accurate work. The tool-shops, 
however, were run as manufacturing establishments, 
and not as engineering works. In England, firms 
made tools as engineers, and did not pay enough 
attention to turning them out in quantity. It was 
well to remind the meeting that American tools 
were no use unless they were used aright. In the 
States you never saw a man touch a tool, as you 
often did here ; there everything of that kind was 
done in the tool-room. It was paying attention to 
details which enabled manufacturers in the States 
to turn out tools cheaply and. well. 

Mr. Warner (of Messrs. Warner and Swasey, 
Cleveland, Ohio) did not understand the distinction 
drawn between Americans, English, and Germans. 
There was no distinction in the States, and all 
worked to the same end. An Englishman was 
chief draughtsman at Pratt and Whitney’s for ten 
years, and then started for himself. Brown and 
Sharpe sent over to England a Scotsman, who, 
he would tell the members present in strict con- 
fidence, secured a large trade. When he died, 
they sent another Scotsman, and afterwards an- 
other. In his own firm they had both English 
and German men, and it was pretty hard to dis- 
tinguish any pre-eminence in either. A good deal 
had been said about American tools not lasting. The 
fact was, tools were a great deal too permanent. 
There were vast numbers in existence which it 
would be better if their owners burned. At Bald- 
wini’s they got rid of a tool as soon as a better could 
behad. A tool cost so much, and would take off 
so many tons of cuttings, and the quicker it did 
this the better. It ought not to last until it be- 
came obsolete ; it should be cast aside whenever it 
commenced to be so. There were always people 
ready to pay more for second-hand tools than they 
were worth, and therefore the wise men sold them. 

Mr. Allen, Bedford, said he had paid special 
attention to the relative merits of English and 
American tools. He drew the line against Ameri- 
can machines above certain dimensions. He was a 
great admirer of the American automatic machinery. 

he ordinary American lathe had a great advantage 
over the English, in that it dispensed with the use 
or'spanners. A man did not need to hunt all over 
to find akey. There were handles to every part 
which needed adjustment, and the moments saved 
by them added up toa large amount of time in a 
year. As to large machine tools, he had not seen 
any in the United States which would vie with 
those of English make. Horizontal lathes had been 
referred to as typically American, but the best 
— made in England. He would like an explana- 
ion of two contradictory statements often made ; 

t we are told that American machines are 


ten years. Both statements could not be correct. 
Mr. Greenwood had referred to the quick return 
motion of planing machines. The speaker would like 
to know why double-acting planing machines were 
not now made—of course motions for the purpose 
had been invented, but yet 99 per cent. of machines 
were single acting. Electricity had revealed a good 
deal in relation to the driving of machine tools, and 
if a machine took a single ampere in excess of its 
usual amount, questions were asked as to the 
reason. He found that the power consumed on the 
return stroke of a planing machine varied as the 
speed. If the back stroke was made at 24 times 
the speed of the forward stroke, it required 23 
times the power. A certain machine he had con- 
sumed 3 horse-power on the cutting stroke and 
10 horse-power on the return stroke. 
The Chairman then called on Sir Salter Pyne, 
who, however, excused himself from making a 
lengthy speech, as his doctor had forbidden him to 
doso. He gave it as his experience that it was the 
best economy to send really good tools to eastern 
countries, because they were more difficult to spoil 
than bad ones. He had no experience of auto- 
matic machinery ; because, when good mechanics 
were to be had for wages of 5s. a month, as in 
Afghanistan, such machines were not needed. He 
might claim that the tool-makers were the great 
civilizers of Afghanistan, for there were no mis- 
sionaries there. 
Sir William H. Preece said that, at the previous 
Conference, he had alluded to the waste of power 
in workshops and the absence of measurement. 
He was glad to learn from what Mr. Allen 
said that engineers were beginning to measure the 
power they used. In the old shop practice, the 
waste was outrageous. The introduction of elec- 
tricity had done great good by attracting attention 
to the necessity of measurement, and by providing 
for the possibility of it. As soon as measurements 
were made, waste began to cease. In Mr. Green- 
wood’s paper, much reference was made to automa- 
tic machinery ; this had modified electric apparatus, 
and had rendered it possible to secure uniformity 
in the dimensions of parts. Engineering was not 
like the world, divided. into nations; it was one 
people all working towards the same end—unifor- 
mity. The British Association had been striving for 
years to introduce a standard screw gauge for small 
screws. The Committee were anxious to obtain 
standard screws as specimens. They found it im- 
possible to get them manufactured in this country, 
and eventually they had to go to Pratt and Whit- 
ney, in America, to obtain them. These screws 
were now being examined by Col. Watkins, and he 
hoped to be abie to report to the Association at the 
next meeting at Dover. In order to obtain accurate 
dimensions in general work, it would be necessary 
to introduce the metrical system ; a matter which 
he (the speaker) has consistently urged for many 
years. To return, however, to the question of 
machines : the great obstacle to the introduction 
of really efficient plant was the attitude of labour. 
In the United States, he had seen a workman por- 
ing over a technical book during his meal-time; 
and he should be glad to learn if anyone present 
had ever seen that in this country. Possibly, as 
technical education spread, such a sight might some 
day be witnessed here. 
The Chairman then called on Mr. Greenwood to 
reply. Mr. Greenwood said that he had a number 
of 6-in. lathes fitted each with a separate motor of 
4 horse-power. He liked to see the motor built into 
the headstock, which had no cone. A variable speed 
motor would give six speeds, and the use of back 
gear would convert these into twelve speeds. Of 


could not say by how much exactly. As to the 


found great difficulties in. supplying the Continental 
markets, on account of the difference between Eng- 
lish and metrical measures. _Hé should welcome 
the introduction of the metrical system here. He 
was connected with a firm established to undertake 
the manufacture of the De Laval Steam Turbine, 
and they were commencing entirely on the metri- 
cal system, as they expected a large export trade. 
The next subject was : 


CRANES AND THE PowER TO BE USED WITH THEM, 


the introductory note being read by Mr. Walter 
Pitt. It will be found printed on page 829. At 
the conclusion, Mr. Pitt said he believed that the 
cost of 1000 gallons of water at 750 Ib. pressure 
from. the supply mains was equal to that of 6 to 7 
electrical. units, and on this basis he considered 
electricity has an advantage of 2 to 1. ’ 
Mr. E. B. Ellington said there was a great deal 
in Mr. Pitt’s paper with which heagreed. No one 
would deny that for single cranes steam was gene- 
rally the best motive power, and he thought there 
was a general concensus of opinion that for travellers 
there were great advantages in electricity. He, how- 
ever, dissented strongly from his second recommen- 
cation, viz., that : ‘* In all cases where the circum- 
stances warrant a central power station, or where 
power has to be conveyed any distance, use elec- 
tricity.” He thought that was a claim which could 
not be put forward for any conceivable power. A 
more modest claim would be far more likely to 
secure acceptance. A very little thought would 
show that such a method would soon lead those who 
accepted it into difficulties. It was easy to demon- 
strate that the suggestion was primd facié wrong. 
Whatever the transmitting agent, the original source 
of power was always steam. ‘Lhat had to be converted 
into some other form of energy. It was certain that 
the pumping of water was the cheapest form of 
conversion ; the efficiency was quite 90 per cent. 
In conveying the transmitting agent, whether water 
or electricity, the loss was about the same in each 
case. That left only the motor in which any gain 
could be found in the one over the other. Mr. Pitt 
said that a quick light drive was always to be pre- 
ferred to a heavy slow one, but the assertion could 
not be justified. No doubt it was admirably suited 
as a foundation for the advocacy of electric driving, 
when a rotary motor must be used. But in cranes 
the final motion was rectilinear, and therefore, a 
form of gearing having a rectilinear motion was 
likely to be simpler and more efficient. An 
hydraulic lift was necessarily less complicated than 
an electric one with its gearing. e put the 
efticiency of an hydraulic crane dealing with maxi- 
mum loads at 60 per-cent., and as the efficiency of 
distribution was 80 per cent., the final efficiency at 
the goods end of the crane was 50 per cent. How 
could the electrical machine, with its high speed of 
rotation and its gearing, do twice as well as that ? 
It was certain that the coal at an hydraulic supply 
station cost only half that at an electric supply 
station per horse-power hour, that is, about one- 
third of a penny. The whole question resolved it: 
self into one'of gearing and mechanical construction. 
Mr. Robert Hammond, in response to the Chair- 
man, said that it was not usual to have electrically- 
driven cranes in electric supply stations, because 
(1) the crane was erected before the electric 
machinery, and (2) it was very seldom needed 
after the station got to work, except for extensions. 
The North Eastern Railway Company were about 
to erect 20 electric cranes at the docks at Middles- 
brough, and were asking for 1200 horse-power of 
electric energy. He agreed with Mr. Ellington 
that hydraulic power could be delivered at the 


course, the cost of the lathes was increased, but he | crane as cheaply as electrical power. 


Mr. Aldridge said he was much interested in 


power required on the return stroke of a planer, that | electric cranes. He had lately been to the Con- 
was entirely a question of weight and velocity. Ifthe | tinental ports to study them, and it would astonish 
return speed was four times the cutting speed, say| the meeting to know how rapidly they were being 
60 ft. to 64 ft. a minute, four times the power would be| adopted. Five years ago there was one electric 
required, but, of course, it was only for a very short | crane at Hamburg, and now there were 85, varying 
time. He quite agreed with Mr. John Platt that every | from 24 to 5 horse-power. Steam was certainly 
works should have atool-room, andthatit wasa brutal | the best power when there were only one or two 
system for each man to grind his own tool. Mr. | cranes ina place. Electricity, however, had the ad- 
Warner was right in saying that tools got obsolete. | vantage that it was always ready, and the men had 
In the textile trades it was said to be necessary to} not to be present an hour or two before work began 
replace the machinery every ten years ; and it would| in order to get up steam. The engineer at the 
be well for the tool-maker if engineers were more | Rotterdam docks had told the speaker that he had 
alive to that aspect of affairs, It was quite easy | tried all kinds of cranes, and the gprereg. | variety 
to make double-cutting planing machines for plain} was the cheapest to work. Of the 

cutting, but when it came to edge and curved work | cranes, 44 were constructed by the Union Company, 


amburg 








iaseet, and needed no modification; and, second, 
at engineers ought to change their plants every 


it was not so easy. He advocated double machines, | and 41 by the Schuckert Company. Orders were 
with two upright and two cross-slides. His firm! placed at the ports he visited for 218 electric cranes, 
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and there were 160 further to be ordered later. 
It looked as if electricity would be the universal 
power on the Continent for jib cranes : it was cheap, 
and there was no trouble from freezing. 

Mr. Reid, Glasgow, said that they had used 
electric cranes for three years. They had asked 
tenders for travellers in a shop 600 ft. long, and it 
was a doubtful question whether they could drive 
the whole length by a square shaft. Rope driving 
had also been considered, but it was finally decided to 
adoptelectricity. The capacity of the cranes was from 
15 to 17 tons. Now they could lengthen the shop 
without any difficulty arising in connection with the 
driving of the cranes. They had not found worm 
gearing satisfactory, and had really had a bad 
accident from a worm-driven crane running down, 
in the absence of a brake. It was important to 
design cranes for their average lift. It was very 
wasteful to raise light loads by heavy cranes. 

Mr. F. Tannett Walker said he could not find 
from the paper that there would be any hydraulic 
cranes in the future. But if the author went to the 
docks he would find it difficult to discover any elec- 
tric cranes. The hydraulic crane was exceedingly 
simple, and its efficiency was good. An allowance 
of 75 per cent. for friction was ample, and it was 
difficult to believe an electric crane could equal 
this, particularly if it contained a worm. He 
claimed that the generation of hydraulic power was 
as cheap as that of electric power, and its use was 
more economical. An hydraulic crane had only a 
cylinder and a plunger, with a pin at each end 
carrying a few pulleys. Nothing could happen to 
it but a burst cylinder, and that was a very far-off 
chance. The author said the same man drove the 
electric crane, and attended to its repairs. That 
was likely if he got 36s.; but if he were a boy, at 
14s., as often happened with an hydraulic crane, 
you could not expect him to do repairs. The great 
merit of the hydraulic system was its absolute 
safety, as there was no gearing to give way. He 
would like to know if an electric crane could empty 
30 coal wagons in half an hour, carrying them through 
two thirds of a circle, and delivering the coal on 
board ship. This was continually done by hy- 
draulic cranes. On the downstroke, the hydraulic 
crane frequently forced water back into the mains, 
and thus produced power. The hydraulic crane 
was simple and reliable; it could be worked by 
cheap labour without danger toanyone. It appeared 
to him that it could defy all attacks. 

Mr. Mavor (Glasgow) thought that the advan- 
tages of the hydraulic crane fur such purposes as 
had been mentioned was not disputed. Great 
safety might be obtained by adapting electric power 
to hydraulic cranes. Each crane might have a 
small electric motor driving a pump, and working in 
connection with an accumulator. He thought that 
general statements as to one system being better 
than another were to be deprecated, for the parti- 
cular circumstances had always to be considered. 
He had got good results from cranes in which the load 
was lifted by electricity and slued by hydraulics. 
In travelling cranes it was to be remembered that 
it took far more power to move the crane than to 
lift the load. 

Mr. W. H. Allen (Bedford) stated that when he 
was building his present works he inspected a 
considerable number of electric cranes. He found 
none of them perfect, and applied to Messrs. 
Craven, who suggested the application of electri- 
city to the type of crane usually rope-driven. A 
single motor was fixed on the crab, and geared to 
the various motors by open and crossed belts. He 
had had eight of such cranes working for four years, 
and they had cost nothing for repairs, although 
some of them were in such trying places as the 
foundry and smith’s shops. When an extension 
was made of the works, the question arose whether 
he should adopt the more modern plan of three 
separate motors on the crane, one for each motion. 
On the one hand was the wear of the belts, costing 
about 20s. a year, and on the other an addition of 
15 or 20 per cent. to the cost of the crane, and a 
very considerable increase in the number of spare 
armatures and other parts. In the end he decided 
to keep to the single motor crane, which satisfied 
all his requirements, and could be worked by men 
getting 15-, a week. 

The Chairman then called on Mr. Pitt for his 
reply. That gentleman said that in a note limited 
to 1000 words, it was not possible to state a case in 
great detail. Nothing more could be attempted than 
to indicate the salient features of the question, and 
to provide matter for debate. He did not suggest 








that the hydraulic system was dead, but he certainly 
did mean to convey that the electric system was the 
coming one. He should like to know if hydraulic 
cranes had been taken out at Hamburg to make 
room for the electric cranes which had been men- 
tioned. He had found it impossible to get trust- 
worthy English information about the relative cost 
of pressure water and electricity, but the German 
data put the proportion as 2to1. Mr. Ellington 
put the efficiency of hydraulic cranes at 60 per cent., 
and that agreed with what the speaker had found 
for electric cranes. He did not place great weight on 
the use of worms. As to Mr. F. Tannett Walker's 
remarks on the speed with which hydraulic cranes 
could deal with coal trucks, he (the speaker) failed 
to see what the system had to do with the speed of 
working. Surely, gearing could be designed to deal 
with heavy loads at high speeds. It was simply a ques- 
tion of mechanics. The choice of a system depended 
mainly on local conditions, and these were ex- 
tremely various. A light high-speed drive was 
generally the more advantageous, but not always. 
The electric system lent itself most readily to ex- 
tension of plant. It was a simple matter to extend 
wires ; far more so than to extend cast-iron mains. 
This paper was not intended merely as a repre- 
sentation of what was occurring to-day, but in part 
as a forecast of the future; and ten years hence 
Mr. F. Tannett Walker would have no difficulty in 
finding electric cranes. 
The last paper read in this section was entitled 


SEPARATE CoNDENSING Piants FoR Factory UsEs. 


It was written by Sir A. Searle Haslam, and will 
be found on page 829 of this issue. 

Mr. H. Shield (Liverpool), said he should like 
to state as a matter of history that the first surface 
condenser was applied in 1835 to the Windermere. 
and that the Hercules was fitted in 1836. It had 
1760 tubes, $ in. in diameter, and 4 ft. long. It 
was identical with the condensers now made, 
except in the matter of packing. His firm made 
large numbers of evaporative condensers, par- 
ticularly for abroad, where water was often scarce 
and bad. There had not been so much demand for 
them here, but now that factories had often to buy 
their water from public supply companies, there 
was good reason why such condensers should be 
used in this country. At his works they had a 
deep well, but they had had to sink it lower and 
lower, as their neighbours drew more largely on 
the underground supplies ; and now the water had 
turned brackish, and they had put up an evapor- 
ative condenser for themselves, and avoided paying 
for water. Experience told them that for each 
pound of steam passed through the engine, rather 
less than a pound of water would be evaporated on 
the condenser pipes. The use of a condenser re- 
duced the quantity of water used per horse-power 
in the me and therefore the coal bill. Of 
course a condenser occupied space, but it could 
often be placed on the roof. It was very advan- 
tageous also to have a cooling tower, and then to 
keep a large quantity of condensing water in cir- 
culation. That prevented the water getting so 
dirty, and insured a better vacuum. To condense 
15,000 lb. of steam per hour they allowed 1600 
square feet of surface in the condenser, and pro- 
vided a cooling tower 36 ft. by 28 ft. This gave a 
26 in. vacuum. In another case, dealing with 
156,000 lb. of steam, the condenser had 13,000 
square feet of surface, or 1 square foot for 12 lb. 
of steam per hour. 

Mr. W. P. Abell, Derby, who had had consider- 
ble experience with condensers in factories using 
multiple evaporators, pointed out that they enabled 
their users to observe, measure, and test the con- 
densing liquid and water before and after, the vapour 
to be condensed, and the condensed vapour, with a 
regularity and extent not well possible in the ordi- 
nary condensing plant of a steamer or land engine ; 
this experience emphasised, he said, the following 
points, which, though recognised in land and marine- 
engine condensers, were not usually acted up to. 

1. The increased vacuum on a windy day 
instanced by Sir Alfred Haslam, pointed to the 
value of circulation ; and Mr. Shield would bear him 
out in the statement, that attention to circulation 
has in many marked cases increased the efliciency 25 
percent. Four years since, he made some trials and 
experiments showing an efticiency of 50 per cent. 
with fair, as compared with sluggish, circulation. 

2. Shrouding, or allowing the cooling surface to 
be lagged with air. He had seen the insertion of a 
few air cocks convert an ineflicient into an efficient 





condenser. The German engineers recognised thig 
very fully. 

3. Dirty cooling surfaces would quickly reduce 
the efficiency of a condenser. He had seen this 
cause alone reduce the useful work by 75 per cent, 

Recognising the success of the stage practice of 
dealing with heat from the time that Watt intro. 
duced his separate condenser to our own day with 
compound engines, and the fact, as pointed out by 
Mr. Shield, that 1 lb. of water only was theoretj- 
cally necessary to condense 1 1b. of steam, that our 
best plants took 7 lb. of condensing water, and that 
for land purposes, this excess of water was often a 
drawback to the adoption of condensers, it appears 
that an efficient evaporative condenser would meet 
with success. Certainly the 12 lb. vacuum did not 
give the larger differences of pressure and tempe- 
rature that are available when dealing with the 
higher pressures of steam, but still one must 
remember the fact that in the stage or multiple 
evaporator, designed by Rilleaux some 60 years 
since—and which is the base of all the hundreds of 
recent successful multiple evaporators with their 
condensers—the available difference of temperature 
is 212 deg. to 150 deg. Fahr. = 62 deg. Fahr. and 
this divided into apparatus commonly having three 
stages, but at times having as many as ten stages 
giving a difference available for the condensers at 
each stage in the former case, if equally divided, of 
20.6 deg. Fahr. and 6.2 deg. Fahr. in the latter. 
In passing, he might mention that a most interest- 
ing feature in these apparatus is that this tempera- 
ture is not anything like equally divided. 

Mr. Basil Wilson had hoped that the discussion 
would turn on the subject of providing a separate 
condensing plant to take the exhaust of all the 
engines in a works. Also, he would have liked 
to hear something on the relative merits of surface 
and jet condensers, The object was to get instan- 
taneous elimination of steam to the hotwell. The 
thing was to bring down the temperature and _pres- 
sure of the steam instantly, but not necessarily to 
the lowest point possible, because that involved 
cooling the cylinder unduly by radiation. It was 
not desirable to go below 130 deg. Fahr. Either jet 
or surface condensers would dispose of the steam 
effectually. The former brought in a large quantity 
of entrained air, and the latter accumulated the oil 
in the feed water. The jet condenser fulfilled all 
requirements on land. 

As the author of the paper was not present, and 
as the available time was exhausted, the proceedings 
in the section terminated at this point. 


SECTION IV.—MINING AND METALLURGY. 


The second sitting of this section was held on 
Friday, June 9, the last day of the Conference, in 
the Council Room of the Surveyors’ Institution, Mr. 
E. Windsor Richards again occupying the chair. 


By-Propuct Coke OVvENs. 


The first subject brought before the meeting was 
‘‘ By-Product Coke Ovens”; it being introduced 
by a note’ contributed by Mr. Evence Coppeé. 
This note we print in full on page 829 of the 
present issue. 

The discussion was opened by Sir Bernhard 
Samuelson, who said he was glad the subject had 
been brought forward, as it was difficult to em- 
phasize too strongly the importance of utilising all 
products in iron and steel making, in view of the 
heavy competition that has to be met from abroad 
in the present day. We have now to meet prices 
in America charged on the basis of coke laid down 
in Pittsburg at 8s. a ton, and to pay a profit on 
that figure. The author’s figures might possibly 
be open to criticism, but when all points were taken 
into consideration, there was no doubt as to the 
pressing importance of the subject. THe wished the 
author had gone into details of construction of the 
oven. Animportant point to bear in mind was that 
if a good plan could be adopted for mixing dry and 
bituminous coals a great advance would be made, and 
iron makers would be considerable gainers by the 
use of these ovens. He understood that at Creusot 
they used dry coal and added bituminous coal, but 
as the latter was expensive they used as little of it 
as possible. The broad question, in regard to vs 
Coppeé oven, as used with, or without, recovery © 
by-products, depends upon the market value of such 
products. For instance, benzol used to be 2s. 6d. to 
3s., but is now reduced to 34d. As the recovery pro 
cess was expensive, it was always a question whether 
it was worth while to put it in operation in view © 
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the possible small value of the products obtained. 
In regard to sulphate of ammonia, it was intrinsically 
worth one quarter to one fifth more than nitrate of 
soda, and it also had the advantage of being less 
soluble than the latter, and was therefore not so 
likely to be washed out during the process and 
lost. At present, it was scarcely used here although 
it was exported, but if its advantages were made 
known to the farmers, there would be a home 
market for it, and iron makers would, therefore, 
be put in a better position. The speaker said he 
would not go into details in the matter of figures, 
but it might be pointed out that much of the value 
of coke depended on its condition. He believed 
that coke from mixed coal made on the Continent, 
was not considered so good as that made from bitu- 
minous coal only. But he thought we should have 
to come to a mixture, and it would be well to know 
how best that mixture could be made. 

Mr. David Evans also bore testimony to the 
importance of the subject before the meeting. He 
considered that in this country our by-product coke 
was not so good as that obtained on the Continent. 
In Westphalia he had seena mixing machine which 
appeared to do what was required. In the North 
of England they had tried mixed coal, but had 
found that it entailed the use of more coke in the 
furnace. What was needed was to arrive at a 
proper proportion of volatile matter necessary for 
the coking purposes, and then to get a machine to 
properly mix the two kinds of coal. He had had 
experience of’ Coppeé ovens during 25 years, and 
had got good results from them. He thought it 
would be good policy first to put up a plant that 
collected by-products, and then to decide whether 
a benzol plant should be erected afterwards. 

Mr. T. Forster Brown said it was well to bear 
in mind, in considering the value of by-product 
ovens, that if a large quantity of heat were used for 
the production of by-products, not so much would 
be available for other purposes, such as getting 
steam, &c. He thought the datum to which the 
value of securing by-products should be referred 
was the production of sulphate of ammonia as a lower 
limit. This would vary very much with different 
coals, but even if there were not a large variation 
of sulphate of ammonia there would be a variation 
in the product of coal-tar as between dry and bitu- 
minous coal. In determining the advisability of 
erecting a plank for securing by-products, it should 
be remembered that any largely increased output 
of such materials would influence their price ad- 
versely from the consumer’s point of view. He 
would like to ask the author of the note on what 
basis he established the charge for labour in 
repairs. 

Professor Lupton pointed out that a good deal 
had been said about the different results obtained 
from dry as opposed to volatile coal. He would 
like to know how the difference between the two 
kinds was established. He had known cases in 
which coal was taken from a single seam, and in 
one place it would be good for coking, whilst in 
another it would be extremely inefficient for the 
purpose. Chemical analysis appeared to be no 
certain guide in this respect. 

Sir Lowthian Bell spoke as to the loss of solid 
carbon in coke during manufacture. He had been 
one of the first to put up coke ovens similar to 
those of Coppeé. These were the old Appolt 
ovens, since abandoned because of the difficulty of 
keeping them in repair. They had saved 10 per 
cent. in the making of the coke, but the gain was 
nominal, as the coke was not so effective; the 
scheme was therefore abandoned Since then 
matters have changed, and the condensation of 
by-products put a valuable asset to the credit of 
the system. In speaking on the respective values 
of cokes, Sir Lowthian treated the subject at some 
length from a chemical point of view, and explained. 
in full a long series of experiments he had made by 
placing coke in tubes and heating it to redness. It 
had been asked what constitutes the difference be- 
tween a good and a bad coking coal. That was one 
of the secrets which Nature had not revealed, and 
chemical analysis had failed to solve the problem. 

Rany case a vast addition would be made to our 
national wealth if the by-products were secured. 
To intercept the enormous waste of material and 
ppply it to agricultural purposes would be a real 

nefit to the country ; even if sulphate of ammonia 
ai to go down in price owing to increased pro- 

uction somebody would gain, and though iron- 
masters might not directly benefit to so great an 


extent, they would particivate in the general vros- 


perity of the country. In conclusion, the speaker 
still maintained the advantage possessed for smelt- 
ing purposes by the Durham beehive coke, but as 
evidence of his belief in the system, he might 
state that his firm were now engaged in erecting 
at their own works a large installation for inter- 
cepting by-products. 

Mr. Steavenson had seen on the Continent several 
establishments, some making not very good and 
some indifferent coke, but he considered that if 
these works had been under good management they 
would have produced coke which should not be re- 
fused by the blast-furnace manager. Mr. Thwaite 
referred to a description of coke oven which had 
been erected in Germany, and which, he said, had 
proved a success. He had, however, no figures as 
to the ee . 

Mr. E. P. Martin said that he had experienced 
very peculiar results in testing the difference be- 
tween dry and bituminous coal, and had come to 
the conclusion that volatile matter did not govern 
the coking of coal or melting of coke. They might 
wash two descriptions separately and then 
thoroughly mix them ‘and so get a good quality of 
coke. In some parts of America, the coke was sold 
at a very little over a dollar a ton into the wagons. 
This was excellent coke, and they were also paying 
great attention to by-products in America. If, 
indeed, they went on in the same way for long the 
coke would cost next to nothing, and would, in- 
deed, be itself a by-product. 

Mr. J. H. Stead pointed out that the relative 
rate at which carbonic acid acted affected what was 
called the retort carbon on the surface of the coke. 
Ifthe top coke were heated first the hydrocarbons 
passed through, but if it were possible to take the 
hydrocarbons from another oven and pass the 
gases through the already formed coke an advantage 
would be obtained. He understood that benzol 
was being used on the Continent for the enrichment 
of lighting gas, and also that a colour obtained from 
by-products was driving madder out of the field. 
These were instances in which new demands arose 
with extended production. 

Mr. Louis thought that the question of depositing 
carbon had been thoroughly threshed out. If it 
were required to obtain by-products they did not 
want to have them in the shape of a coating on 
coke. As a matter of fact, the effect of these ovens 
was to prevent heating at the top. Mr. Thwaite, 
in describing the oven which he brought forward, 
had stated it to be a great improvement that air 
was not introduced. That, however, was not peculiar 
to the design in question, the great object of all 
these ovens being to keep the air out. It might be 
interesting to state that by-product ovens were 
introduced 150 years ago, but there was no sale for 
the materials then, and therefore the scheme did 
not flourish. He pointed out that the arrangement 
of flues was a most important matter, and stated 
that benzol is used in this country also for enrich- 
ing gas. Mr. Stead here explained that he would 
not propose to pass all the by-products through, 
but only a part of them. Sir Lowthian Bell stated 
that even if he did he would not get the deposit of 
carbon, as the heat would not be sufficient. Mr. 
E. P. Martin further stated that he had always 
considered formerly that the higher the temperature 
the better would be the coke. Recently, however, 
he had made coke from dry coal, at a temperature 
of 1500 deg., but they had to work very quickly. 

Mons. Coppeé, whospoke in French, in replying, 
thanked the members who had taken part in the 
discussion on his paper, and regretted he was 
obliged to condense in his reply, the numerous 
facts which he was not able to notice fully. He 
would refer firstly to the question of labour and 
repairs. The figures shown for the ordinary and 
by-product Coppeé oven were those from the works 
at Mons. Coppeé’s coal mines in Belgium. No 
doubt they appeared very low compared to those 
usual in this country, but they were correct. In 
order that the figures given should- be understood 
he called attention to the following facts : First, 
that the manual labour is one-third cheaper ; 
secondly, that women are employed to do the acces- 
sory work in connection with the ovens; thirdly, 
that the Belgian workpeople are still, even now, 
more amenable to discipline, that they do not be- 
long to labour unions, and that they are really 
much more handy at the work. The speaker went 
on to say that in two coke ovens, each with 80 
furnaces, in Belgium and in South Wales, the same 
number of workmen who in Belgium charged 80 





furnaces every day of the year would cnly charge 





60 in South Wales, every week day and less still on 
Sundays and holidays. M. Coppeé admitted that 
the figures given in his paper ought to be increased 
for this country and that the more difficult the 
workmen are to control, and the higher their wages, 
the more reason there was to employ a system 
which ‘required less labour, and therefore the 
coke oven should have a greater output. He 
was not prepared to submit detailed plans of 
the construction of the ovens to the meeting, 
as requested by one speaker. In his new by- 
product furnace he had preserved the con- 
struction of the ordinary Coppeéd oven, the 
result of long experience. The circulation of the 
gases was modified at the beginning for the follow- 
ing reason. If, in the ordinary oven, the gas 
should be burnt as it escaped, in the by-product 
oven, the gas should, on the contrary, be led away 
and burnt in the lower so as to engender 
the greatest heat there, whilst at the top of the 
oven the temperature should not be high enough to 
decompose the valuable hydrocarbons. In reply 
to the question of Sir Bernhard Samuelson as to 
the proportions to be given to coke ovens and to 
flues, the speaker could not quote a formula, 
based, say, on the quantity of volatile constituents 
and their volume when burnt; because, besides 
the volatile matter, it was necessary to take 
into account the nature of the coal and the 
physical qualities of the residual coke. The 
duration of the process, as well as the di- 
mensions of the ovens and flues, were determined 
by the speaker in accordance with his experience 
and knowledge of the coal. He was, however, 
always guided by the principle of making a good 
coke without raising the temperature of the oven 
until the decomposition of the benzine products 
had been effected. Speaking on the question 
of mixing bituminous and dry coal, to which 
reference had been made during the discussion, 
M. Coppeé said that the problem had been 
solved differently in Belgium, in France, and in 
Wales. He was of opinion that the best plan was 
to mix the coal in the washing plant. This plan 
he had followed since 1879 in making coke with a 
mixture of 50 per cent. of bituminous coal, and of 
50 per cent. of steam coal. This mixture gave 
18 per cent. of volatile material. The same 
method had been used with success at Dowlais. 
This practice, however, cannot always be followed, 
and it was possible to make good mixtures with 
coals previously washed, by means of distributors, 
revolving tables, or other appliances which will 
deliver the respective quantities. These may then 
be blended by screws or by Karr disintegrators 
working at 150 to 100 turns per minute. ' this 
way good practical results are obtained. At the 
works of the Compagnie des Mines d’Anzin, in the 
North of France, M. Coppeé had seen two descrip- 
tions of coals mixed and treated in an ordinary 
Coppeé oven, rapid coking being adopted. The 
mixture was as follows: 65 per cent. of bituminous 
coal having 24 to 25 per cent. of volatile matter 
and 35 per cent. of anthracite with 10 per cent. of 
volatile matter. After coking the anthracite could 
still be distinguished in the shape of small spangles 
(paillettes) mixed in the mass of coke resulting from 
the decomposition of the bituminous coal. This 
coke gave in the blast-furnace satisfactory results, 
and was sold at the same price as other cokes. 

The question of the respective qualities of cokes 
obtained from beehive ovens and ordinary ovens 
was next considered by the speaker. He said that 
Sir Lowthian Bell had given the result of his great 
experience in this matter. The problem was one 
still much discussed in the north of England, and 
Mr. Coppeé thought that the coke of the paten 
ovens, which formerly served Sir Lowthian Bell 8s 
a basis of comparison, could be made now of 
better quality in a modern oven, having the im- 
provements which had more recently been intro- 
duced ; and if account were taken of the knowledge 
gained as to the effect on the quality of the dura- 
tion of the process, and of the necessity of pro- 
portioning the furnace to suit the coal to be con- 
verted. However that might be, Mr. Coppeé 
would confine himself to stating that in South 
Wales, in Germany, and in Belgium’ comparative 
trials of the two qualities of coke showed that they 
might be placed on the same line. The Glamorgan 
colleries, which produce a coke of high reputation, 
have lately reorganised their coke manufacture, re- 
placing their old ovens by Coppeé ovens, coking in 
48 hours, The speaker did not think that in Bel- 
gium, in France, and in Germany they made 
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more than 100,000 tons of coke a year with 
slow-coking ovens without flues (fowrs beehive 
Schaumburg), and this quality of coke is furnished 
exclusively to industries in which small quantities 
are consumed, and in which the silvery appearance 
of the coke is valued. The most interesting ques- 
tion still remained, viz., given a certain quality of 
coal, which furnace could produce a coke for smelt- 
ing purposes at the lowest rate? He thought that 
the table of prices given in his paper decided this 
question in favour of the by-product ovens. Con- 
tinental metallurgists had decided the question in 
this way, and in this he thought they had done 
well. The drawback of a possible decrease in 
the prices of the by-products by over-produc- 
tion was next dealt with by the speaker. He 
thought that these substances would fluctuate 
in price in common with other articles of com- 
merce. Manufacturers should remember that ex- 
perience showed that the demand for a new sub- 
stance advanced as its production increased, and 
new outlets were found for its use. It would be 
remembered that phosphate slag given off by the 
basic process had been found to possess a value 
for agricultural purposes, not at first fully appre- 
ciated. He called to mind the fears that had been 
expressed in Belgium, Germany, and Luxembourg 
as to the difficulty of disposing of the copious slag 
which accompanied the basic process. Steel makers 
had for ten years sold their slag at a low price to 
middlemen, and the latter had thus made very 
large profits in the transactions. In spite of the 
enormous production of basic slag on the Continent 
at the present time, it is seldom it has not an 
immediate market at a good price. The use of 
this material in agriculture has gone on increasing 
and increasing at an enormous rate, especially in 
Germany and Belgium. In the Ardennes the use 
of basic slag, of sulphate of ammonia, and of nitrate 
of soda, has increased the value of land nearly 
threefold. By the aid of chemical fertilisers waste 
heaths and moors are transformed into cultivated 
fields, so that what was ten years ago worth 150 to 
200 francs a hectare will fetch to-day 450 to 600 
francs. Sulphates of ammonia take their part in 
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is still behind in the use of chemical — 
compared to Belgium and Germany. an oe 


follows the movement a great new ma 


this increase in the use of chemical manures, and 
are sold in Belgium at a better price than nitrates, 
namely, 4 or 5 francs the 100 kilogrammes. France 
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created. For benzines new uses are found every day. 
Besides their employment in the manufacture of 
colours they are applied for the enrichment of 
lighting gas. There was, however, arising a new 
and, in M. Coppeé’s opinion, a vast field for these 
products ; namely, the use of benzines for supply- 
ing motive power in self-propelled vehicles and for 
light locomotives used in mines, &c. Mr. Forster 
Brown, who had a great knowledge of the manu- 
facture of coke, had, the speaker continued, justly 
said that in his table the author had not taken the 
generation of steam into account, this factor being 
in favour of the use of ordinary Coppeé ovens. M. 
Coppeé had followed this course purposely, not 
wishing to put forward figures too advantageous, 
He thought it better to leave a reserve of advan- 
tages which might go to balance any diminution in 
the value of by-products. He thought, however, 
from the figures obtained in practical work that the 
ordinary Coppeé oven would give for a ton of coke 
produced steam worth 1s., where the recuperative 
oven would give steam worth 9d., and the beehive 
oven, according to a trustworthy authority, steam 
worth 3d. 


Tue Casting TEMPERATURE OF STEEL. 


The next subject introduced before the section was 
“The Influence of Casting Temperature on Steel,” 
Mr. R. A. Hadfield, of Sheffield, presenting a note 
on the subject. This we print in full on page 830. 
Before the discussion opened, Mr. Hadfield said 
he would like to mention Dr. Calender’s name, 
for he had done much excellent work in working 
up this subject by means of the’ pyrometer. The 
instrument produced by this gentleman. was so sen- 
sitive that it would record a rise of temperature if 
the heat of the hand were communicated to the 
porcelain tube. The speaker stated that a descrip- 
tion of this apparatus had been given in ENGINEER- 
ING. (See ENGINEERING, vol. liii., page 762.) Asan 
indication of the importance attached to the subject 
he would state that American institutions were 
giving an advanced course in the use of the pyro- 
meter, a fact which also showed how advanced 
the Americans were in these matters, and how 
their manufacturers were ever ready to take ad- 
vantage of all the help that science could afford. 

‘e regretted that Mr. Brough was not present to 
give further information on the subject. 

The first speaker on the paper was Mr. J. H. 
Stead, who said he agreed with Mr. Hadfield from 
first to last, but failed to see how they could apply 
the pyrometer in the manufacture of crucible steel, 
& process which was very different from that of 
ppen- hearth steel. His experience enforced the 
esson that the best results were obtained by get- 


fink the proper heat and then pouring at once, so 
lat piping might be avoided. If the metal were too 
og] there would be skulls in the laddle ; if it were 
of ot there would be piping. It was, therefore, 
t importance to control the heat. Reference 
been made to scalded ingots. He considered 
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that scalding was not 
caused by too much 
heat in itself, but by 
the absence of micro- 
scopic bubbles of gas, 
so that there was nothing to break the metal 
up. Steel makers would say that a scalded ingot 
might be all right if it were not honeycombed, so 
that unless piping accompanied scalding it would 
be not so serious. He would like to make a side 
reference in connection with the reading of the 
note. He complimented Mr. Hadfield on his adop- 
tion of the Centigrade scale. It was curious to 
notice that an English author had used a rational 
system whilst M. Coppeé, by an exercise of. polite- 
ness, had paid deference to our national stupidity 
by adopting the Fahrenheit scale. 

Mr. Thwaite spoke as to the electrical melting of 
steel, advancing some highly speculative views on 
the matter. 

Mr. Hadfield, in reply to the discussion, said 
that in view of the high quality of crucible cast 
steel, it was extremely important to have the tem- 
perature regulated so as not to burnit. He did not 
think the electrical melting of steel a promising 
speculation. 


Fic. 37. 


Eectricity, STEAM, AND COMPRESSED AIR FOR 
Minine Purposes. 


The last subject introduced at the meeting was 
‘‘The Comparative Advantages of Electricity, 
Steam, and Compressed Air for Mining Purposes.” 
The discussion was introduced by two notes, one con- 
tributed by Mr. H. 8. Childe, and the other by Mr. 
W. E. Garforth. These we print in full on pages 
792 and 830 respectively. 

The first speaker in the discussion was Mr. 
Steavenson, who had for twenty years used com- 
pressed air as motive power for drills in mining, 
and he had found as an experience, that the leakage 
of air was so great that it was difficult to tell at the 
compressing engine whether the drills were running 
or not. He had tested electricity against compressed 
air. With the latter it was found that 111 horse- 
power was needed, whilst with electricity only 17 
horse-power was required. This had been deter- 
mined by taking indicator diagrams from the steam 
engine. There was, however, in collieries, one 
matter which which had to be faced which was 
of far more importance than saving in power; 
that was the question of danger, and if elec- 
tricity was likely to lead to explosion its use 
was out of the question, whatever saving might 
be offered in other respects. He always looked 
on electricity’ as what might be called a fast- 
running horse, but if the speed had to be re- 
duced at the motor there would be considerable 
loss. It must be remembered also that saving in 
fuel was not so important in many cases, especially 
where heat was obtained from the coke ovens for 





nothing. If judiciously applied, electricity was more 
convenient, and except in regard to the matter of 
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safety, the best means of transmitting power. The 
introduction of slow-running and efficient motors 
would be a great improvement. 

Mr. Farrar had not had the same unfortunate 
experience as the last speaker through the great 
loss of air in mains. In one mine where the com- 
pressed air was carried for a long distance there 
was but a loss of 5 or 6 lb. in pressure. They had 
flanged pipes with rubber joints, It would be a 
great advantage if someone could introduce a good 
electrical drill. 

Mr. Forster Brown thought more might be done 
to improve the efficiency of compressed air. He 
had not had such an experience as Mr. Steavenson, 
still there was great room for improvement. Elec- 
tricity was a particularly advantageous agent for 
pumping. He considered there was a great future 
for electrical transmission of power in underground 
work, but there was a still larger field for improve- 
ments in the application of compressed air. 

Neither of the authors being present, there was 
no reply to the discussion. The proceedings of the 
section were brought to a close by Sir Lowthian Bell 
proposing a vote of thanks to the Chairman of the 
section, Mr. E. Windsor Richards, for presiding 
during the meetings. 


SECTION V.—SHIPBUILDING. 

The shipbuilding section met again on the morn- 
ing of Friday, the 9th inst., in the Committee- 
room of the Guildhall, Westminster, Sir E. J. 
Reed, the Chairman of the section, presiding. 
The first paper read was by Mr. Arthas John 
Maginnis, and we believe that it was prompted 
by: the accident to a large liner in one of the 
graving docks at Birkenhead. The ship had her 
fore foot cut away as is now usual with large 
steamers, and thus the keel block hearest the 
bow was about 120 ft. from the stern. The bow 
blocks collapsed, and there were long legal’ pro- 
ceedings over thé matter. Mr. Macginnis’s paper, 
which is reproduced on page 831 of this issue, had 
for its title 


Gravine Dock BiLocks aND APPLIANCES. 


Sir William H. White, K.C.B., Director of Naval 
Construction, opened the discussion, and said he 
would deal with the subject chiefly from the ship- 
builders’ point of view, and at the outset he urged 
that the acing of the keel blocks was not so mucha 
matter for the convenience of the workers, as in- 
dicated in the paper, but rather was determined 
by the bearing surface per block, and here again, 
a bar keel and a flat keel materally altered the 
case, the conditions of pressure and the bearing 
surfaces being different. Again, docks for mer- 
chant vessels were sometimes not suited for war- 
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ships. A foreign ship of war was recently put in 
a mercantile dock, with the result that before she 
left there were sensible indications of strain. In 
the case of a large mercantile dock the design of 
the blocks was submitted to him for consideration, 
and he had to point out that the spacing was alto- 
gether unsuited for warships. Warships had a 
different longitudinal distribution of weight ; under 
special conditions weights might be concentrated 
so that the distribution was uneven, and thus the 
weight per foot length varied very much more than 
in the merchant steamers. No general rule could be 
laid down, but there should be a close association 
between shipbuilders and the designers of the 
blocks when setting, how they should be made and 
spaced, and what their surface should be. As to 
side supports, Mr. Maginnis’ suggestions were on 
the lines adopted in floating docks, and they would 
all be glad to hear Mr. L. Clark’s experience in the 
matter. He quite agreed that when they had elec- 
tricity for lighting it should be used in electric 
motors for driving tools. That was done with 
admirable results in Her Majesty’s Dockyards. 

Mr. L. Clark, referring first to the Fulda acci- 
dent and to the spacing of blocks, said he had 
made an approximation as to the actual strain on 
the front block, which presumably first gave way, 
and had come to the conclusion that it was 250 
tons, equivalent to about 5 tons per inch. His 
firm had got experience as to the weight which 
might be put on blocks, and had tried various 
spacings. In the case of smaller vessels with 
soft wood blocks, the moment two tons per 
inch was exceeded the block began to crush. 
Their usual spacing for vessels up to 3650 ft. 
and weighing 10 to 12 tons per foot of bearing 
length was 5 ft.; up to 8000 tq 10,000 tons they 
decreased it to 3 ft.4in., and in the 18,000-ton dock 
for the United States Government it was to be 
2 ft.6in. Blocks as a rule were made by others of 
pitch pine, chiefly for economy. He preferred oak. 
An ingenious and economical form of block was 
made of a cast-steel cap forming a saddle on the top 
of soft wood blocks with two sides of bow-string 
form. When the dockers had any reason to believe 
that the keel was not straight they put soft wood on 
the cap. Oak blocks were used in the Stettin dock 
which lifted the Spree for lengthening. At some 
time in her career she had had 1} in. straps put 
over the hull so that the keel plate had outside 
straps, and thus she only touched blocks at about 
12-ft. intervals ; yet the oak blocks were not 
crushed, and only slightly marked. Blocks should 
be built in the form of wedges and they found 1 in 
16 fair angle. Cast-iron blocks they never used ; it 
was like carrying a ship on bottles, and he believed 
that the Fulda accident was partly due to this. Bilge 
blocks were confined to floating docks ; their use at 
Birkenhead might have obviated the Fulda accident. 
They had always fitted mechanically worked side 
shores, sometimes lattice-work cages 3 ft. square, 
with a differential ram underneath, operated by a 
three-way valve on the top deck. The results had 
been most satisfactory. As to cranes, the usual 
load was so small that to make a crane for the 
lifting of heavy loads would involve one of.100 tons, 
which would be occupied for. the greater part in 
lifting 1 or 2 tons weight. 

Mr. Gibb, a director of one of the large London 
companies, said he quite endorsed what Mr. Clark 
had said about cast-iron blocks. They had dis- 
pensed with them long ago. A block that could 
not stand 200 tons had no business to be in the 
bottom of a dock. As to cranes and the other 
accessories mentioned in the paper, they would so 
increase the cost as to necessitate such charges as 
would drive ships away from the docks adopting 
them. He knew of cases where companies, rather 
than pay 1l. extra, sent their ships to docks where 
the men could scarcely work for the mud in the 
dock. The Tilbury blocks were spaced at 4 ft. 6 in. 
centres ; they preferred elm to oak, and soft wood 
should only be used to meet any difference in the 
level keel of the ship. He preferred a solid hard- 
wood cope. He thought the application of elec- 
tricity for motors a good idea. 

Professor Biles spoke of the Fulda accident, 
and said he had made calculations on the pres- 
sure on the blocks. The average pressure, sup- 
posing it were uniformly distributed, would be 
90 tons, so that according to Mr. Clark’s cal- 
culations, there would be an additional pressure 
of 160 tons on the forward block. ut he 


would have liked to have known accurately the 
assumption made to arrive at this result, as these 


.hrd to be built. 





were problems which he dealt with at some length, 
that made a close approximation difficult. The possi- 
ble deflection of a ship on blocks was also difficult to 
arrive at. They had some notion as tothe modulus 
of elasticity when floating under various loads, 
but on blocks the ship was not supported by a fairly 
uniform pressure along her length as when she was 
afloat. When the Empress Dock was made at 
Southampton, the experience at Liverpool and 
Birkenhead suggested wood blocks 5 ft. apart, with 
a much broader upper surface—20 in. in breadth— 
leaving the unsupported distance 4 ft. 6in. The 
cap-blocks were 6 in. instead of 3 in. on the Mersey. 

. Gibb here remarked they had docked the 
Fiirst Bismarck at Tilbury, and she had a rise for- 
ward 120 ft. long and aft of 100 ft., with a flat keel. 
She had 56 blocks underneath, each 4 ft. 6 in. apart, 
and there were 24 extra blocks, six or seven at each 
end with some in the middle. Taking the co- 
efficien tas 0.555, they ascertained that the weight 
per block was 126 tons. The Normannia, which 
was also docked, had 108 ft. overhang forward and 
80 ft. aft., with flat keel. She had 67 blocks, and 
24 extra, giving 114 tons per block. Neither ship 
showed any signs of crushing the blocks. Answer- 
ing Sir William White, he said they had never 
sighted a ship when on the blocks. 

Mr. Clark said they had sighted one of the Em- 
presses on the Barrow dock. She had an over- 
hang of 120 ft. forward and aft, and there was no 
deflection. 

Mr. Robson said he had had under consideration 
the proposal to put up a crane for lifting propellers 
out of ships to the dock, and found that the gauge 
would require to be 25 ft. and the cost prohibitive. 

Mr. Maginnis, in replying to the discussion, 
agreed that the cast-iron blocks were largely re- 
sponsible for the Fulda accident. .He thought 
that at a port like Liverpool the question of the 
expense and equipment should not be an obstacle, 
as the docking of large ships was so costly and 
the detention even for a day involved so much loss 
that the plant would soon bring its reward. From 
the national standpoint, too, and the prospect of 
the large ships being. quickly wanted for trans- 
port, the item of cost should not. be too closely 
considered. 

Sir E. J. Reed, in proposing a vote of thanks to 
Mr. Maginnis, also agreed on the subject of the 
weakness of cast iron. He did not think ship- 
owners should be expected to determine the form 
or strength of the blocks. It was impracticable, as 
they could not limit the interference. It ought to 
be taken for granted that the dock appliances 
would be able to sustain a ship of normal design 
without crumbling below her. 


RIveTING AND CAULKING BY MACHINERY. 

Mr. R. T. Napier read the next paper, on. ‘‘ The 
Application of Mechanical Devices to the Rivet- 
ing and Caulking of Ships, also the Material of 
Ships’ Rivets.” It is reprinted on page 831, and 
Sir E. J. Reed asked Sir William H. White to open 
the discussion, expressing the pleasure to the 
members experienced at his presence notwith- 
standing his many and important duties. 

Sir William H. White reminded his hearers that 
he had dealt with the subject in his Presidential 
address at the Institution of Mechanical Engi- 
neers. He had seen almost every machine men- 
tioned, and he agreed with the author that for 
work to be done at the ship and under the condi- 
tions that must necessarily prevail in ship-sha 
forme, it was almost an essential condition that the 
machine should be readily portable. The hydraulic 
machines could only be brought to bear by special 
lifting appliances which might quite justify their 
provision where ‘a succession of very large ships, 
Such machines in other circum- 
stances might involve a cost not lightly to be faced. 
It was therefore a very promising thing that light 
electrical and a tools should have been 
devised and placed at the disposal of the ship- 
builder. There was one point in the paper 
deserving of special mention. There was a great 
tendency in increasing the dimensions of ships 
to very largely increase their scantlings, and so 
to involve the use of larger rivets and of heavier 
riveting plant. He was disposed to believe that in 
many cases scantlings had been made unnecessarily 
heavy and that modified structural arrangements 
would enable scantlings to be kept within more 
moderate limite. With stronger and better materials 
he hoped that rivets of more than 1} in. in dia- 
meter would not be necessary except in special 





cases. Continuing, Sir William gave some reminis. 
cences of early riveters, the use of which, it may be 
remembered, was commenced some 26 years ago at 
Messrs. McMillan’s yard in Dumbarton owing to 
astrike. Steam was used, and the result was that 
the strike was ended, although unfortunately the 
riveter went into the tool store. He thought Mr. 
Rowan’s riveter had great promise in it. The per- 
cussive method of dealing with the rivet had many 
advantages, and he —— anyone brought up in 
a shipyard would not look upon the noise as a very 
serious objection to its use. For caulking and chip- 
ping the machine tool ought to be largely used, and 
whatever might be the immediate feeling of the 
riveters—and they were a class having more strength 
of arm than judgment—they could not help feeling 
that if they could obviate hard work and spare 
the men in this way it would be a great bless. 
ing. Astoship rivets, Sir William said he could 
not help thinking Mr. Napier had hardly remem. 
bered the facts. He spoke as if the matter required 
to be determined now, whereas, apart from the 
question of cost, it had been settled twenty years ago. 
He believed he had the honour of making the experi- 
ments which conclusively settled the principle thatit 
was always desirable, if you could get proper work- 
ing qualities, to have the strength of the rivets 
quite up to the standard of the plate. In con- 
nection with the Isis and Mercury, iron rivets were 
used, and in the discussion to which Mr. Napier 
referred in his paper, Sir William gave his reasons; 
but there was no question that if they could have 
got trustworthy steel rivets they would have been 
used then, and of smaller diameter, too. It was 
about twenty-three or twenty-four years since at 
Landore in association with Mr. James Riley, he had 
worked successfully with steel plates of 38 to 40 tons 
ultimate tensile strength riveted up with steel 
rivets of the same quality. 

Mr. S. W. Barnaby, one of the hon. secretaries 
of the section, here read a communication from 
Mr. F. J. Rowan, Glasgow, as follows : 


The a ions carried out by Professor W. C. Unwin, 
Professor A. B. W. Kennedy, and many others interested 
in the subject of riveting, and the strength of riveted 
joints, have practically settled several points which are 
on the threshold of the P aoweny subject of discussion. I 
have referred to the evidence of these reports and experi- 
ments in the Appendix to my paper on “ Electro-Mag- 
netic Machine Tools,” read before the Institutioa of 
Mechanical Engineers in 1887 ; and it may be here shortly 
stated (1) that riveting by means of hand hammer, 
though it may give the same ultimate strength to joints 
as the work done by machinery a. is yet inferior 
to machine riveting on account of the comparatively small 
load at which visible slip begins, and on the score of the 
comparative cost and 8 at which the work can be 
done ; (2) that riveting by percussion is not in any way 
inferior to riveting by pressure, provided the plates (or 
portions of work being riveted) are held together pro- 

rly and for a sufficient time to prevent them springing 

fere the rivet cools, As regards speed of riveting, the 
rate of hand work in ship riveting, as given by the late 
Mr. J. McMillan (in Trans. Inst. N.A., vol. xx., page 
241) is, for two riveters, one holder-up, and one be at 
time-work rate, 140 rivets of ? in. in diameter, and at 
piecework rate, 250 rivets per day. The steam riveter 
used for some time by Messrs. McMillan during a strike 
of hand riveters, put in the same rivets with one man 
attending to it at the rate of 60 rivets in half-an-hour, ors 
rivet per 30 seconds. In his paper on ‘The Forth Bridge 
Machinery” (read to the Institution of Mechanical Engi- 
neers in 1887) Mr. (now Sir) William Arrol stated that 
the hydraulic a he employed at the Forth 
Bridge closed about rivets per day (with presumably 
one or two men), or one rivet in 45 seconds. In the best 
boiler-riveting practice it is possible to do the work at 
the rate of one rivet per 8 seconds, with machine and two 
men, at least. With the exception of the Forth Bridge 
work, these are the rates for iron rivets. Steel rivets 
require hydraulic machines of a size larger than those 
used for iron rivets, and after having designed and con- 
structed several forms of electrical riveters, and having 
also made experiments on spiral springs with a specially 
designed apparatus, I am able to say that when the blows 
are given by means of the release of a comp! spr 
four times the strength of spring is required for § 
rivets. This fact, as it necessitated also increased size: 
motor and machine, convinced me that the wholly electric, 
riveting machine which I at first madeand worked, woul 
become too cumbersome for shipbuilding work. W! 
that machine, however, as illustrated in my various — 
on this aubject, I have closed iron rivets of 1 in. diauas . 
repeatedly in 10 seconds each with one man. suc s 
machine, however, could only strike straight bose 
right angles to the face of the plates on which it was for 
is respect it did not possess a requirement | 


and in thi did hing 
pee ace ye | work which is necessary a8 long as pune 
the rivet holes is permitted practice. P 


In attacking the problem of riveting the side plating of 
ships by machines, the following are practical Lec < 

uiring attention: 1. The attachment of the mive pw 
the work; 2. The holding 3. Clipping the pla 





up; i 
together to prevent spring ; L Striking the rivet at any 
angle at which it may project. through the plates. 
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5. Striking heavily enough to completely stave the rivets 
and produce solid work; and 6. Paring and finishing 
the rivets. 

1. In all the serious attempts at mechanical riveting 
by steam strikers for this work in this country, the 
striking mechanism has been bolted to the work. Some- 
times the same bolt, passing through a rivet hole, has 
been used to tie the striking portion and the bolster, or 
holding-up portion of the riveter, — but in other 
cases the th portion alone has been thus fastened 
to the plates. This, however, necessarily left always 
some rivet holes (those used as bolt holes) to be filled up 
by hand, whether McMillan’s plan of carrying the striker 
on a traveller bar, or that of having it on a radial arm, 
was adopted to reduce the number of such holes. An 
attempt was made by Mr. James Robertson to use a 
pneumatic sucker for attaching the riveter to the side 
plating, but that was unsuccessful. The use of electro- 
magnets on my plan, however, satisfies all the conditions 
of the problem, ties both portions of the machine 
together, and leaves no bolt holes to be filled up by hand. 





2. When the bolster was not bolted to the plates the 
holding-up must be done by hand. This is the heaviest 
and most unsatisfactory — of the work of riveting, 
but in no other way than by a-compact electromag- 
netic arrangement such as mine, can this work be accom- 
plished apart from hand labour. ; 

3. The use of electromagnets on both sides of the 
plating possesses, moreover, the important recommenda- 
tion that by their influence on one another these magnets 
forcibly draw or press the plates together, and this gives 
the very result produced by the hydraulic machine, while 
at the same time the rivet is left uncovered, and thus free 
to cool faster than when it is also compressed. This 
quality should give a Lage yp constructed electromag- 
netic machine the power of producing better work than 
any other form of portable riveter which is applicable to 
ships’ plating. ; as 

4. I hyve overcome the difficulty of providing means for 
striking the rivets at any desired angle by mounting the 
striking mechanism on the —— of a sphere of which 
the rivet point is the centre. This is shown in the illus. 
tration. ith one hand the attendant easily guides the 
blow in any direction, whilst with the other he works the 
lever which controls the force and rapidity of the blows 
of the hammer. - ce 

5, The necessary weight of blow for steel rivets is given 
by means of a cylinder and piston using steam or com- 
pressed air. This combination of electromagnetc and 
pneumatic striking mechanism gives the most powerful 
machine within the requisite limits of weight for a 
machine that is to be operated along the side plating of 
aship. As to the quality of work producad, the steam 
striker many yeara ago proved that a mechanical riveter 
produces better work than hand labour, so that this 

uestion does not need to be raised now. It was stated in 
the discussion referred to in vol. xx. of Trans, Inst. 
Naval Architects that the Board of Trade surveyors were 
satisfied with the work done by the steam riveter, so that 
as far as its soundness goes there can be no doubt about 
the quality of machine riveting if a proper force of blow 
is provided. 

. As to the finishing of the rivets, there is great room 
for improvement on existing methods. Nothing could be 
more crude or unsatisfactory than the present system of 
chipping by hand, and then caulking steam rivets by 
hammers when the steel is at a blue heat or a little less. 
I propose to do this work by means of one of my electric 
drillers following up the riveter, the paring of the surplus 
metal of the rivet being first done by a rose-cutter, and the 
finishing being then accomplished by a roller plenishing 
and caulking. tool, which replaces the rose-cutter at the 
end of the drilling-machine spindle. With my electric 
drilling machine @ sufficient pressure can be given to 
caulk and plenish the rivet head with such a tool. I 
submit that this is a more reasonable method of treating 
steel than the one in use. 

It is remarkable that shipbuilders are so far behind 
bridge-builders in the application. of machine tools to 
the construction of their structures, and as a consequence 
in these days of combinations, there is now a much more 
difficult task before those who in this country try to dis- 
place hand labour by machines. The men are, however, 
the only hindrances now to the introduction of machines 


for ship riveting, and the shipbuilders in this country 


| therefore depend upon it that those of other nations 
will not be slow to take advantage of that which offers 
the means of building ships more rapidly and more 
cheaply than is possible with their present methods. 
wo men—one with the riveter gnd one with the driller 
>and one lad to put in the rivet and place the belder-ap 
an saps without meee _ o per day — wor 
t of the present squads working at piecework rate, 
and will do the work better. iggy 


Mr. Fielding, of the well-known firm of Fielding 
9 Platt, was invited to speak by the Chairman. 
€ asked the members not to think him prejudiced, 


because he believed that there might be a field for 
lighter machines, although at the same time the 
hydraulic riveter would be required at least for rivets 
of 1 in. in diameter and upwards. So far the pneu- 
matic riveters had not been applied to shipbuilding. 
As to electric riveting, there was one point which 
occurred to him. The pressure required to close 
the rivet tended to pull the plates apart, and he 
would like to know the strength of the magnetic 
pull for keeping them together. Again, it was 
difficult to see from the diagram how they would 
bring the centre of the riveting die to bear accur- 
ately on the centre of the rivet. That would have 
to be left to the judgment of the men and the 
difficulty would increase with the curvature of the 
ship. Mr. Fielding exhibited diagrams of the 
hydraulic riveters made by his firm for the building 
of the Oceanic. These were illustrated when the 
ship was launched in January last. He mentioned, 
too, that his firm had just completed a second 
gantry for riveting similar to that illustrated on 
page 110 and 111 of our sixty-fifth volume ante, 
and they were now constructing a third, so that 
as he added, Messrs. Harland and Wolff, a 
representative firm, regarded it as absolutely 
necessary to apply the hydraulic tool instead of 
using small tools. As to caulking, he said that 
some twenty years ago he made a few caulking tools 
operated by steam, because the air compressors 
were not available. He was gratified to find his 
idea now carried forward. Pneumatic drilling, he 
thought, offered most satisfactory prospects. 

Mr. Whitcomb, who represents the nited States 
makers of the pneumatic tools discussed in the 
paper, said noise might be regarded as an evidence 
of the rapidity of percussion. In the caulking of 
boilers a broad leather band, about 12 in. by # in., 
had been fixed to reduce the noise and it proved 
effective. In thecourse of a few weeks there would 
be ample opportunity in some of the Scotch yards 
of seeing the United States pneumatic appliances 
at work, as a complete installation was being 
sent over. The builders themselves would be 
asked to try it and have freedom in doing so. 
United States workmen would also come to work 
the tools to their full capacity. As to the fear of 
difficulties with trade unions, he thought they might 
invite the men to consider the whole matter and 
come to an understanding. 

Mr. John Platt, also from the United States, spoke 
of the success of the tools in America, and of how the 
men appreciated the release from the arduous work 
of hand caulking. In the Pennsylvania Railroad 
shops at Altona, the tool was fixed and the cylinder 
moved, and this did not affect the workmen. He 
thought with percussive riveters on big jobs—1-in. 
to 1}-in. rivets—that the men had difficulty in get- 
ting the machine right opposite the rivet, and that 
probably 4-in. rivets was the maximum size to be 
conveniently dealt with by the percussive system. 
As to steel rivets, he had always understood that 
with high tensile strength the metal tended to 
become brittle when too much worked. 

Mr. L. Clark said pneumatic machinery was 
being used largely in the building of the United 
States floating dock. He was doubtful as to whether 
the percussive machine was quite as good for 1-in. 
rivets as the others. Mr. Napier briefly replied, 
and said that in the full discussion raised the 
~~ had realised its main object. 

ir E. J. Reed, in moving a vote of thanks, re- 
marked on the good work being done in the States 
with mechanical riveters. He spoke also of the 
intelligent use of such tools even by the coloured 
workers in the Newport News Works, where also he 
had seen a coloured foreman over white workers. 

Sir William H. Preece, who had been present 
for some time, spoke of the gratification it afforded 
him to find his pet science—electricity—filling so 
large a place in all branches of engineering, for he 
had not been present at one section — he had 
visited all—without hearing it introduced in a 
most practical way. He remarked also on the 
perfection and accuracy of electric measurement, 
and, referring to the deplorable obstacles set by 
working men against mecindtions progress, pleaded 
for a better technical education for the men, In 
the States one found the men studying technical 
publications at every available time; in Britain 
one seldom, if ever, found them doing so. 

Sir E. J. Reed referred in complimentary terms 
to Sir William H. Preece’s remarks, and to the 
wide scope of the Institution of Civil Engineers, 


SECTION VI.—WATER WORKS,. SEWERAGE, AND 
GAS WORKS. 


On Friday, the 9th inst., the sixth section again 
assembled in the Council Chamber of the Guildhall, 
Westminster, under the presidency of Mr. George 
H. Hill. Afterwards, when Mr. Hill was obliged 
to leave, the chair was taken by Mr. Harry E. 
Jones. The first paper read was one by Mr. 
Foulis, entitled 


Nores ON THE Recovery oF RestpuaL Propvucts 
From CoaL Gas DURING THE Process or Pouri- 
FICATION. 

The statement made by Mr. Foulis in this paper 
(which we print in full on page 832) to the effect that 
‘**the method of —— retorts by gas generated in 
a central: producer and conducted in flues to the 
retort benches is almost certain to be extensively 
adopted .in the near future,” did not meet with Mr. 
C. Hunt’s approval. Mr. Foulis had expressed the 
opinion that one of the many advantages of this 
method would be that the nitrogen could be 
recovered from a large proportion of the coke, 
and that a modification of Dr. Mond’s gas pro- 
ducers would be adopted. Mr. Hunt dissented. 
He had studied this question when Mond’s pro- 
ducer came out, and he had arrived at the con- 
clusion that he would prefer somebody else to 
try the experiment. Dr. Mond used bituminous 
slack coal, but he sacrificed, in Mr. Hunt’s opinion, 
the illuminating constituents and the tar, and the 
balance appeared doubtful. Mr. Hunt would prefer 
ordinary gas making. Heating gas in itself he did 
not consider as of high value. Ordinary producer 
gas did not attain the heating value of the Mond 
gas, but it was assisted by the heat of evolution, 
and, therefore, its flame temperature was higher 
than that of Mond gas. It did not appear con- 
sistent to cool the gas down again for the sake of 
recovering the ammonia. At the same time, we 
should try to increase the ammonia in gas. Mr. 
Foulis had spoken of 97 }b. of ammonium sulphate 
per ton of coal ; the averages Mr. Hunt knew of 
were 32 and 38 per cent. The highest yield in 
ammonia and in tar went together with the highest 
yield of gas of superior quality. As to cyanogen, 
he would like to ask whether the 4 lb. of ferro- 
cyanide of soda per ton, quoted by Mr. Foulis, was 
a fair working average or derived from experiments. 
He had himself experimented with oxide of iron. 
That mass seemed, under certain conditions, to 
absorb all the cyanogen in the gas, but the cyanogen 
could not all be re-found afterwards, and must re- 
disappear during subsequent stages. 

Mr. George Livesey strongly urged gas. manu- 
facturers to produce as much ammonia as they 
could. There was an unlimited demand for this 
most useful compound, on whose importance Sir 
William Crookes had dwelt in his British Associa- 
tion Address, and gas companies should bear that 
in mind. The case was different with cyanogen. 
Its application was limited ; England alone could 
produce vastly more of it than the whole earth 
demanded. The price of cyanogen being so low, 
he would ask whether the common interests would 
not best be served by an understanding among the 
gas companies not to flood the market. His brother 
had found large central furnaces near Paris, and 
had adopted them, placing one furnace at each end, 
each supplying seven benches. The experiment 
had proved successful. 

Mr. C. Carpenter mentioned that he had at 
Bankside one house with 144 retorts. The tem- 
perature had in general to be reduced for the 
recovery of the ammonia ; but coal-producer gas 
could be adopted with a proper secondary air supply. 
At Bankside the producers were quite separate 
from the retort bench ; but although the producer 
gases were led to the separate settings by naked 
cast-iron pipes, a high temperature was maintained, 
owing to their having put three sample flues in the 
setting. He agreed on the whole with Mr. Foulis, 
The South Metropolitan —- had produced 
cyanogen, but they got none to speak of now ; it was 
not a question of temperature, however. He had 
observed that the cyanogen vapours could profitably 
be taken up by cocoa-nut matting in the scrubbers. 

Mr. Henry Hack, of Birmingham, shared the 
objections of Mr. Hunt to the eentral producer. 
They were not a novelty ; they had been proposed 
twenty-five years ago, and abandoned again. He 
did not believe that they saved either labour or 
heat. He differed from Mr. Livesey, too, as re- 











and thus rk gue the proceedings of the 
section terminated. 


gards the future of the ammonia production. Mr, 
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Livesey’s views did not appear to him to be com- 
mercial, and he had his misgivings also as to tar; 
we were already in the habit of burning tar, not to 
bring it on the market. He had, during the last 
few years, experimented on.the recovery of cyanogen, 
at first with but little success, but he seemed now 
to be on the right track. He would like to hear 
whether a high or a low temperature was more 
suitable for cyanogen; his own experiments were 
rather contradictory, and he had ‘also noticed that 
the percentage of cyanogen recovered, varied 
strongly. He had obtained from 1 lb. to 7 lb.; 
his average figure would be about 3 lb. against Mr. 
Foulis’ 4 lb. He had found the use of lime instead 
of soda, advantageous. He started with lime and 
afterwards added soda to convert the ferro-cyanide 
of calcium into the sodium compound, thus reduc- 
ing the cost by one-half. There-was an additional 
advantage in the use of lime; it absorbed the car- 
bonic acid, which otherwise -gave trouble. Their 
iron oxide was obtained from copperas and galvanis- 
ing pickle, neutralised with scrap. On a former 
occasion Mr. Foulis had stated that he evaporated 
the cyanides in open pans. Mr. Hack had found it 
impossible to do that as the pans become a nuisance, 
and he used now closed pans into which he admitted 
exhaust steam. 

Mr. Ashton Hill—not the Chairman—regretted 
that-gas manufacturers were not scientists. ° The 
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uestion of outside or inside producers could not be 
decided in so general a fashion ; for moderate-size 
works, one producer was certainly inconvenient. 

Mr. Herbert Humphrey, who read a paper on 
the Mond producers before the Institution of Civil 
Engineers in 1897, stated that in Northwich the 
Mond gas was applied in vast quantities for all 
purposes, for cooking and steel furnaceseven. The 

as used for heating retorts should be clean and of 
high heating value, and we should recover the 
ammonia. They heated their coke ovens by Mond 
gas, and they recovered the ammonia from the coke 
gas ; but they did not sacrifice the heat by cooling 
down in order to recover the ammonia, as Mr. Hunt 
had said. For by their method of condensation 

hey regained all the heat. 

Mr. H. E. Jones remarked that it was possible 
to keep the ammonia in the purified gas down to 
one grain; that amount could not longer be de- 
tected byanalysis. He had the latest London aver- 
ages ; they were } grain, and occasionally as low 
as 0.2 grain. This was due to efficient scrubbing. 
The Continental gas works made large profits out 
of cyanogen, but the spent iron oxide contained 
greatly varying quantities of ferro-cyanide. He 
concurred in what Mr. Livesey had said concerning 
ammonia ; agriculture would always want ammonia. 
The purification should, in the gas works begin at 
the condenser; there would be no trouble from 
naphthalin then. 

Mr. Brackenbury had recently had an opportunity 
of studying Continental practice. He would warn 
against going too far in improving the works chiefly 
for the sake of certain by-products. He knew of 
one manufacturer who modified his gas producer in 
order to obtain graphite. That meant losing sight 
of the raison d’étre of gas making. The sulphate 
of ammonium production had fallen off last year ; 
tar was only sold by very large works. The re- 
covery of cyanogen was general on the Continent, 
where iron oxide mixed with 10 per cent. of slaked 
lime was the favourite—and often the only—purify- 
ing agent applied. The oxides were three times 
washed with water, and the cyanide obtained by 
direct crystallation or by subsequent redistillation ; 
the residual paste was also utilised. It was possible 
to absorb all the cyanogen by carbonate of iron in 
washer scrubbers, but it was a costly method. 

Mr. Foulis remarked, in his reply, that Mr. 
Hunt’s criticisms had already been answered. If 
the gas could not be carried through the flues of 
central producers without losing heat, there would, 
anyhow, be sufficient heat in the settings to raise 
the temperature again. It was true that different 
coals varied as to their percentages of nitrogen ; his 
4 lb. of cyanogen per ton of coal were derived from 
the annual averages, however, of twenty kinds of 
coal. He did not know whether the time had come 
for a cyanogen combination, such as Mr. Livesey 
had suggested. Mr. Carpenter had mentioned that 
sloping retorts gave less cyanogen ; that might be 
because the gas passed over more incandescent ma- 
terial. He advised the extraction of the cyanogen 
after the removal of the ammonia and of the tar. A 
high temperature favoured the formation of cyano- 
gen. His other replies to Mr. Hack were all in the 
negative. He had not noticed the strong varia- 
tions in the yield of cyanogen ; no complaint had 
been made concerning his open evaporating pans, 
and he did not understand the advantages of start- 
ing with ferro-cyanide of lime. 


Lanour-Savine Appliances IN Gas Works. 

A paper with this title was next read by Mr. C. 
C. Carpenter, who gave some very striking figures 
in his communication, which we print in full on 
page 832. If there had been complaints about 
want of definite statements in other sections, no 
such charge could be brought in this instance, and 
the debate at once became interesting. 

In opening the discussion, Mr. Hunt said 
that we could see now, how the South Metro- 
politan Company attained its reputation for cheap 

. he paper contained interesting informa- 
tion about the practice of that company,. but 
he thought other methods ought also to have 
been touched upon. No mention was made, for 
instance, of West’s mechanical stokers, although 
we were all grateful to him, and it should not be 
forgotten that labour-saving machinery had been in 
use for over twenty years—in Manchester, e.g., he 
added, in response to a question put by the chair- 
man, Mr. H. E. Jones. Entering into details then, 
Mr. Hunt inquired why two shifts (of 10 hours) had 
been put down for stoking in inclined retorts and 


three shifts (of 8 hours) for ordinary stoking. Ap- 
parently hand-worked retorts were to last longer 
than machine-worked retorts ; that was not his expe- 
rience, however. Mr. Carpenter’s method of 
handling the coke by means of narrow-gauge loco- 
motives had its advantages ; but why leave con- 
veyors out of question altogether? In Mr. Hunt’s 
works the coal was received in hopper wagons, shot 
into breakers, taken up by conveyors, and sepa- 
rated and sorted into sacks without any manual 
labour. Mr. Hunt further asked whether the 
author had found the gas from inclined retorts 
somewhat deficient in quantity and quality. 

Mr. H. Hack also commented upon several cost 
items of the paper. The hand-stoking came to 
24.4d. ; his own works at Saltley paid 17.5d. He 
missed any estimate for firemen’s wages, and in 
the figures relating to hydraulic power stoking, 
all mention of engine attendance, and he did not 
know how to understand the increase of the duty of 
the retort plant in the proportion of 3 to 33, of 
which Mr. Carpenter had spoken. He also wished 
to know what the 3200/. installation included, 
and whether the retorts were whole or segmental. 
Mr. Carpenter’s retorts attained a very remarkable 
age, 2400 days (hand stoked) or 2000 days with 
Arrol-Foulis hydraulic stokers, whilst he could not 
work them for more than 1440 (segmental) or 720 
days. On this point, Mr. Hack evidently expressed 
the opinion of the section ; but we shall see that Mr. 
Carpenter took full responsibility for his figures. 
Mr. Hack also avoided manual labour as far as 
possible, and emphatically asserted that the men 
should in any case be relieved of the hand work, 
wherever machinery was available. In handling 
the coal and coke, he employed a large crane, con- 
veyors, and hoppers, the crane lifting the hoppers 
on screens across the water, &c. His first ex- 
perience with conveyors had not been alto- 
gether satisfactory ; it should not be neglected to 
have the conveyors made exceedingly strong, for 
the coke acted like emery, the action being very 
different from that of the soft coal. As regards 
stoking, he had saved 6d. per ton of coal by 
adopting West’s compressed air machinery. 

Mr. W. King thought that the advantages of ma- 
chine stoking, both of the Arrol and Foulis, and the 
West systems were acknowledged. Could we settle 
the question of inclined versus horizontal retorts ? 
Did the former really yield less gas of impaired 
illuminating power? Mr. Foulis had no doubt 
that machinery was still much needed in gas works. 
With regard to the transport of coal and coke, by 
conveyors or on rail, he favoured small locomo- 
tives, as the wagons could be sent anywhere. 

Mr. Brackenbury considered the title of the 
oe misleading. It should have been ‘‘ Labour- 

ving in Retort Houses,” since there was nothing 
on loading, purifiers, clinkers, refuse, &c. [The 
chairman reminded the speaker that the length of 
conference papers was strictly limited, apparently 
without convincing him.] Mr. Carpenter had char- 
acterised hydraulic machinery as indispensable to 
gas works; the same claim might be made for 
electric apparatus. Like Mr. Hack, he did not 
understand how the adoption of stoking machines 
could raise the capacity of the retorts. He had, on 
the contrary, found a diminution ; but the stoking 
saved half the labour and therefore money. That 
applied to inclined retorts too ; their life was not 
shorter than that of ordinary retorts ; he was satis- 
fied with 1000 days, however. The erection of in- 
clined retorts was a very important matter, as he 
knew from experience on the Continent. The 
creeping of the coal had been referred to; he had 
never heard any complaints in that respect, 
although the new works about which he could 
speak used all sorts of Durham coal. The coal was 
generally very fine, however, because it arrived in 
that state in foreign ports. 

Mr. A. F. Wilson, who spoke next, was pleased 
to hear of the success of inclined retorts, be- 
cause he had taken a patent on such retorts 
twenty-four years ago. That patent had come 
before the Courts in a recent litigation of angle of 
ce: He did not see why the yield of gas should 

inferior in inclined retorts ; for in the horizontal 
retorts the gas also passed over heated coke; he 
could not speak from experience, however. 

Mr. Carpenter had nothing to modify in answer- 
ing his critics. The life of the hand-worked retorts 
stated was the actual figure, 2400 days of 24 hours, 
based on observations made in the retort-house, 
at Vauxhall, which was pulled down this year; 





it was no doubt a very high average. The 





two or three shifts had entered into this paper be. 
cause they represented the working conditions of 
the respective works ; the men at the 144 inclined 
retorts at Bankside were not on three shifts, 
The smaller yield in gas seemed established, but 
much depended upon the condition of the coal; 
some coal would not do at all. There was no doubt, 
however, that the coke handling was much more 
economical with inclined retorts. In reply to Mr, 
Hack, he stated that the coal-breaking expenses 
were not included in any of his figures; the hy. 
draulic plant was already at disposal. In the old 
works of the company conveyors would certainly 
have been out of place. 

In summing up the discussion on this valuable 
paper, Mr. H. E. Jones remarked that the reputa. 
tion of the South Metropolitan Company was 
firmly established, but the Wandsworth Company 
now produced gas at equally low costs. He added 
a few plain facts from experience. It was not much 
good to calculate the coal saving on 300 days, when 
the season meant 200 or 180 days. The saving of 
sixpence mentioned by Mr. Hack would, perhaps, 
not outweigh the capital buried. Conveyors and 
fixed elevators were limited in their utility ; acci- 
dental advantages of position counted for nothing, 
as one could frequently observe. His own expe- 
rience confirmed the pretty generally expressed 
opinion concerning the loss of gas and of illumi- 
nating power in inclined retorts. A vote of thanks 
to the authors of the two papers concluded the pro- 
ceedings of this section, with which we end our 
report on this year’s Engineering Conference. 





THE WESTINGHOUSE ELECTRIC 
WORKS AT PITTSBURG. 
(Continued from page 732.) 

In some instances, in the United States, electric 
nee for street railroads is not generated locally, 

ut is obtained from a distant power plant. One 
of the most notable instances of this nature is the 
transmission of electric current from the Niagara 
Falls Power House to the City of Buffalo, 26 miles 
distant, where it is applied to the street railway 
service, to lighting, and to manufacturing purposes. 
At Niagara there are eight Westinghouse gene- 
rators in operation. They were specially designed 
for the Niagara installation. hey are direct- 
connected to turbines, and each generator has a 
capacity of 5000 horse-power. 

The prevailing tendency is to utilise Nature’s 
forces for mechanical energy in operating gene- 
rators. The mighty power of the Niagara Falls 
having been successfully harnessed to man’s service, 
similar enterprises have been undertaken in various 
parts of the American Continent. Prominent 
among those who have aided in these important 
works, the name of Westinghouse stands facile 
princeps. Improved materials, and larger appa- 
ratus more perfect in detail, have marked a sub- 
stantial advance in engineering projects. So many 
great undertakings have been carried to a success- 
ful issue by the Westinghouse Company, that when- 
ever any new project of great difficulty is proposed, 
their aid and advice are sought by the projectors. 

The electric railroad industry has had a remark- 
able development within a very short period. The 
first commercial road was installed in Richmond, 
Va., in 1888. Since that date the present network 
of 15,500 miles of electric roads _ cpu? into 
existence in the United States; these roads use 
33,500 motor cars. The illustrations which accom- 
pany this article (see pages 804 and 805) show 4 
few types of different power installations. : 

One of the model railway power installations in 
the United States is that of the South Side Elevated 
Railroad Company of Chicago. The electricity 
employed on the lines of this company is ob- 
tained entirely from Westinghouse standard gene- 
rators, of which there are four, each being of 800- 
kilowatt capacity, and each direct-connected to 4 
1200 horse-power compound Allis engine. Fig. 
gives a good idea of the power station and group of 
four generators, and Fig. 35 shows one separate 
and the engine to which it is connected. 

At the main station of the Union Traction Com- 
pany, Philadelphia (see page 735 ante) are four 
Westinghouse 1500-kilowatt ‘‘engine-type” gene 
rators (Fig. 36), direct-connected to engines run- 
ning at 80 revolutions per minute at full load. Bac 
generator carries 2730 amperes at 550 volts, buts 
capable of carrying an overload up to 4000 amperes. 
The approximate weight of each generator 18 1 





tons, and the height above bedplate 17 ft. 5j in. 
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In the other power stations of the same company 
there are two Westinghouse generators of 1500 
kilowatts each, three of 500 horse-power each, 
Westinghouse four-pole ‘‘ Kodak-type,” also five 
of 750 horse-power Westinghouse ‘‘ engine-type.” 
Practically, the entire distribution system is 
carried underground, there being only a few short 
sections in the outlying districts where the feeder 
wires are on poles. Nearly a thousand miles of lead- 
covered insulated cable are carried in the company’s 
conduits. 

Fig. 37 shows a Westinghouse engine gene- 
rator with a rated capacity of 400 kilowatts direct- 
connected to a 650 horse-power gas engine. Thisis 
the Westinghouse engine which is already famous 
as the largest gas engine in the world. The gene- 
rator, although rated at 400 kilowatts, is capable 
of carrying 30 per cent. overload. It runs at 
150 revolutions and 550 volts. It is, indeed, a 
remarkable fact that a railway generator can be 
direct-connected to a gas engine and produce per- 
fectly satisfactory results. But this is what takes 

lace in the Westinghouse electric works at Pitts- 
les. where the engine and generator shown in 
Fig. 37 are used not only for supplying current to the 
line of railway on which the Westinghouse experi- 
ments are worked out, but also on the lines of rail 
which extend through the shops and yards for the 
convenience of loading and unloading freights. 
The Laconia-street Railroad Company, of New 
Hampshire, is, by the way, about to adopt West- 
inghouse gas engines for driving the electric gene- 
rators in its power-house. 

An electric railway, which presents some unique 
features asa model inter-urban road, is that run- 
ning between Detroit, Ypsilanti, and Ann Arbor, 
in the State of Michigan. It passes through several 
thriving towns. The road, a little over forty miles 
in length, was entirely equipped by the Westing- 
house Company. The electric current is supplied 
from two power-houses, about twenty miles apart, 
each station delivering power for ten miles on 
either side. The generating plant in each station 
consists of two 450 horse-power Westinghouse com- 
pound engines, direct-connected by means of 
flexible spring couplings, to 225-kilowatt Westing- 
house railway generators. The current to the dis- 
tant portions of the line is conducted through 
feeders, in which there is normally a very consider- 
able drop in pressure at the time of maximum load. 
To compensate for this, the feeders are equipped 
with Westinghouse apparatus, by which the voltage 
to the feeder circuit is increased in proportion to 
the increase of load, thus insuring a practically 
constant pressure at the trolley line. This method 
was far more economical than increasing the 
weight of copper-wire conductors. The service of 
this road, having a comparatively small number of 
heavy cars to be run at a high speed, necessitates a 
widely fluctuating load upon the stationary auto- 
matic engines. Roney automatic stokers, mecha- 
nical draught, and other devices of Westinghouse 
make, were introduced in connection with the 
boilers and engines, to effect economies under 
these varying conditions, the result having proved 
very successful, 

(To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LIX. 


Quickx-Firine Guns—(concluded). 


_ Concentric Threaded Breech-Blocks.—In a distinc- 

tive class of breech mechanism adapted to the 
Schneider-Canet quick-firing guns, the block is 
made with concentric threads. A series of this 
type has now to be noticed. 

The main feature of this new type consists in the 
adaptation to the gun of a-block with a spherically- 
Shaped face, the two sides having parallel plane 
surfaces, with the rear hollowed out. The block 
thus formed fits in a suitable socket cut in the rear 
of the gun. By this arrangement it will be seen 
that a rotary motion opens or closes the bore 

Y 4 single action; in this respect the arrange- 
ment fulfils in the simplest manner the conditions 
required of breech mechanism. The displacement 
d the breech-block is effected round a centre 
7 which may be set at any desired angle. 
A series of concentric threads, of equal section, cut 
in the breech-block cheeks, fit into corresponding 
grooves made in the seating, and insure the close 
connection of the breech-block with the gun in the 


Figs. 547 and 548 show the principle of this class 
of breech-blocks, page 808. 

Besides the principal characteristic of this type 
there are special points connected with the particular 
arrangements adopted for its manipulation, firing, 
&c. We shall review in the following descriptions 
the various types that have been put into service, 
those for small and medium-calibre guns and those 
for large guns, first giving a description of the 
Schneider-Canet spherical breech-block, from which 
the concentric-threaded type has been evolved. 

Schneider-Canet Spherical Breech-Block for Quick- 
Firing Guns (Figs. 549 to 551).—This type consists 
of a complete sphere made to turn in a spherical 
seat in the enlarged rear of the gun. It is held in 
position by a screwed ring at the back of the block 
and the arrangement is completed by special 
mechanism for firing and extraction. In the centre 
of the sphere a hole is drilled, of the same diameter 
as the bore of the gun, so that the charge can be 
easily introduced. When the breech is open, the 
bore in the sphere corresponds exactly with that 
of the gun, while to close the breech it is sufficient 
to turn the block through 90 deg., that is to say, in 
a vertical position (see Fig. 549). 


Fig .563./ 


The extractor consists of a round horizontal rod 
guided in a: groove cut in the bore, and on which 
are jointed two clutches that act on the cartridge- 
case flange. The case is ejected when the hori- 
zontal is driven forward by the spherical block, 
as the opening action is completed; the extractor 
works as a lever, and the clutches are driven back- 
wards and draw out the case, the extractor resuming 
its position on the introduction of a fresh cartridge- 
case. Its operation is insured by a stud that forms 
the head of a spring fitted in the thickness of the 
block, and which comes in contact with the hori- 
zontal rod, thus shifting it when the opening 
motion is completed and clearing it immediately 
afterwards, To prevent accidental opening of the 
breech, the working lever is provided with a mov- 
able handle fitted with a spring, and in the 
continuation of which is a lateral catch ; when 
the breech is closed and the gunner releases the 
handle the catch is driven into a projection on the 
gun, and the breech-block is thus held in position, 

Until the breech is completely closed, the striker, 
which moves with the spherical block, is not 
opposite the fuse, so that all accidental firing 
is rendered impossible; in addition, the work- 












The device consists mainly of the following parts : 
(a) The breech-block, with threaded ring in the 
rear; (b, b) The working lever, in which part of 
the firing mechanism is fitted ; (c) The extractor. 
The ring, which bears against the back of the 
block, is of hardened steel, and is screwed into 
the rear end of the gun, the threads on the 
ring being either continuous or interrupted, as 
in ordinary breech-blocks. The spherical block 
is maintained in position by the smaller arm of the 
working lever, which contains a cylindrical exten- 
sion forming a trunnion. When the lever is fitted 
in the breech-block, the latter can only turn round 
the axis of this trunnion, the rotary travel being 
limited by a stop provided in the swell of the gun, 
and by the smaller branch of the extractor, which the 
block meets when the opening motion is complete. 
The working lever is the only mechanism visible 
when the breech is fitted up ready for service, 
either when the breech is open or closed (see 
Figs. 547 and 548). 

Firing is obtained by a striker that acts direct 
on the fuse ; it is worked by a two-armed lever 
that oscillates in the body of the spherical block. 
One of the arms of this lever is governed by a 
hammer and a spring fitted in a cylinder placed in 
the centre line of the smaller arm of the working 
lever which is grooved out to receive it. When the 
hammer is drawn back, the firing spring is pressed 
down by a cam trigger of the same type as that 
described for the one-motion breech-blocks for 
6-in. quick-firing guns. The trigger is fitted com- 
pletely in the thickness of the working lever. To 
cause the fuse to act, it is sufficient to pull, by 
means of the firing line, on the lever fitted with 
the cam, until the latter escapes the corresponding 
tooth fitted to the hammer; when the hammer is 
freed, it returns with a shock and acts on the two- 





Various positions the former is required to take. 
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ing lever. is fitted with a.second catch -that 
holds the trigger cam fast during the period of 
opening, releasing it only when the breech is 
completely locked. To open the breech the gunner 
presses on the working lever handle to disengage 
the catch, and turns the lever through 90 deg. 
backward in one action. When a fresh cartridge- 
case is introduced the extractor is brought back to 
its normal position, and: to close the breech _it is 
sufficient to turn the working lever forward through 
90 deg. If the cartridge-case has not been pushed 
quite home by hand it is driven into the correct 

ition by the spherical block owing to the two 
inclined planes with which the latter is provided for 
the purpose. . 

Concentric-Threaded Breech-Blocks for Small and 
Medium-Calibre Guns (Figs. 552 to 558).—The first 
breech-block of this type designed and manufac- 
tured by Messrs. Schneider and Co. was fitted to’ a 
75-millimetre (2.952-in.) quick-firing gun. As will 
readily be seen, this arrangement is a natural de- 
velopment of the spherical block just described. 
The working lever for opening and closing the 
breech is on the right-hand side of the gun, and -is 
joined to the breech-block by a semi-cylindrical 
arm forming a trunnion that rests in a bearing of 
similar section cut in the rear of the gun. e 
lever is provided with a movable handle fitted 
with a projection which, when the breech is 
closed, engages in a recess cut in the thickness of 
the metal at the breech end of the gun. An inside 
spring presses the projection to the bottom of its 
socket, and fixes the block when the breech is 
closed. ; : 

The firing device consists of three parts all en- 
closed within the breech-block (see Fig. 558). The 
catch, formed of a working arm and a cam joined 
together by a round pin, acts on the movable trigger 
fitted to the striker and on the smaller arm of the 





armed lever that drives the striker against the fuse. 
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\Y-shaped firing spring; the working arm is made 
with an eye to which the firing line is attached ; it 
is placed on one side of the breech-block in a groove 
made in the concentric threads. When the firing 
line is pulled, the catch of the cam draws the striker 
tothe rear by bearing on the trigger until it escapes 
the latter. The striker is then under the action of 
the firing spring, which drives it against the fuse. 

All danger of premature fire is done away with, 
as the space cut out of the concentric threads is 
shaped in such a way that the catch cannot move 
until the breech is completely closed and locked. 
The ejection of empty cartridge-cases is insured by 
a two-branched extractor, provided in the rear with 
a horizontal arm on which the whole weight of the 
block acts when the opening motion is completed. 
The travel of the breech-block is limited by a regu- 
lating screw, which fits in a socket cut in the thick- 
ness of metal of the working lever, and which, 
when it is at the bottom of its socket, projects from 
the inner surface of the lever and runs in a cir- 
cular groove cut inthe breech of the gun. The de- 
velopment given to this groove regulates the travel 
of the breech-block. To take the mechanism apart, 
it is sufficient to slacken the regulating screw by a 
few turns, and to bring the working lever back 
far enough to disengage the threads. 

Concentric Threaded Breech-Block with Repeat 
and Automatic Firing Action. (Figs. 559 and 560.) 
—The second type of breech-block contains the 
principal parts referred to in the beginning of the 
present article ; the firing device, however, is fitted 
on the left-hand side of the gun, the working lever, 
alone, remaining on rhe right-hand side, and the 
concentric threads are not cut out for the firing 
mechanism, which can be made repeating or with 
automatic action, at will. We shall therefore limit 
our description to the firing device, which consists 
of the striker and its pin and the working parts. 

The striker is cylindrical and ends in front ina 
point which strikes against the fuse ; in the rear it 
is divided into two U-shaped branches. In its 
lower central part a slot is cut to receive the \Y- 
— spring. The right-hand branch of the 
striker carries a projection on which the heel of 
the hand lever acts direct, while the other is fitted 
with a stop against which the cam of the governing 
apparatus presses. The latter consists of a cylin- 
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drical pin of varying diameters, fitted in a socket 
of the same shape cut in the rear of the gun and 
surrounded by a spring which acts both by torsion 
and compression ; this pin ends in a plate of larger 
diameter in which is cut the cam for cocking the 
striker. On the other end is keyed the catch 
lever fitted with a tooth which, during the work- 
ing of the firing system, runs in a groove cut in 
the thickness of the breech end of the gun on the 
left-hand side. This groove, which extends through 
an angle of 120 deg., is made at one end with an 
incline, up which rises the corresponding inclined 
surface of the tooth when the gun is fired. 

The working lever is recessed as in the case 
of the mechanism last described, and contains a 











(See page 820.) 
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(See page 820.) 


hollow rod free to slide, and kept in position by 4 
spiral spring. This rod is fitted on the end oppo- 
site to the handle with two heels (or projections) 
one of which acts on the projection on the right- 
hand branch of the striker, the other constituting 
a latch bolt which enters a mortice in the gun when 
the breech is completely closed. i 
In order to operate the striker, it is sufticient 
to cause the catch lever to turn through 120 deg. 
by means of a firing line ; during this action the 
cam causes the stop on the left-hand branch of the 
striker to recede progressively by bending the 
firing spring until the instant when the tooth on the 
catch lever, having concluded its rising action oD 
the incline, forces the cam to move to the left and 
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release the striker which is driven against the fuse 
under the action of its spring. From the arrange- 
ment of the various parts, it will readily be seen 
that this action can be repeated as many times as 
is necessary (in the event of a hang fire), without 
having to interfere in any way with the breech. 

‘To cock the gun automatically it is sufficient to 
adjust the catch lever nearly to the firing position 
by means of a screw with which it is fitted for this 
purpose, the end of the screw being made to run 
in a groove in the breech of the gun. In this way, 
as soon as the closing motion of the breech is 
commenced and during this motion, the cam will 
act on the stock of the striker, driving it back and 
bending its spring. To fire the fuse, it will suffice 
to displace the lever catch slightly, thus setting the 
striker free. 

Premature firing is impossible in both cases, for 
48 soon as the handle of the lever is started to open 
the breech, the heel of the inside rod engages a 
projection on the right-hand branch of the striker 
and prevents all forward motion of the latter. 
Figs. 563 to 565 show the firing mechanism ; 
while Figs. 559 and 560, reproduced from photo- 
a show the breech-block in the open and 
— positions; the example illustrating this 

reech-block belongs to a 47-millimetre (1.850 in.) 
gun, 60 calibres in length) of high power ; several 
series of these have been manufactured for various 

overnments and for the French Navy. 
Pega Threaded Breech-Block for 10 Centi- 
pn = (3.937-In.) Quick-Firing Gun (Figs. 561 
Block oe etese are two views of a breech- 
yo of this type, fitted to a 10-centimetre 

‘Y9/-in.) quick-firing gun of high power. The 








working parts and firing mechanism are similar 
to those for the 47-millimetre (1.850-in.) guns 
above described. The catch lever, however, is 
not fitted with a tooth, but the cylindrical axis 
of the working crank is provided in the part inside 
the breech-block mortice with a bevel-shaped stop 
catch. One of the concentric threads is also 
bevelled, so that at the end of the travel of the 
catch lever, the cam is driven to the left, and frees 
the striker as previously described. 

Numerous other examples could be given of con- 
centric threaded breech - blocks, for small and 
medium-calibre guns, which differ from the above 
only in the accessory gear, and especially in that of 
the firing device. A few words should, however, 
be added with reference to the manner in which 
the concentric screw has been applied to the 
breech-mechanism of large calibre guns. ! 

Concentric Threaded Breech-Blocks for Large- 
Calibre Guns.—The same principle has been adapted 
to large-calibre guns. The breech-block, however, 
turns round a vertical axis ; owing to this arrange- 
ment, the weight of the block does not cause much 
inconvenience, and the efforts required for working 
the mechanism are not excessive, or beyond the 
manual power of the men. The type selected for 
description is fitted with intermediate transmission, 
though in most cases this can be dispensed with. 

The vertical axis round which the block turns 
corresponds with the centre of the gun, consequently 
the concentric threads and their depths in the 
breech are in parallel horizontal planes. When the 
breech is open the breech-block forms a lip, which 
facilitates charging the gun. At the top part is 
fitted a segment of a pinion that engages a similar 











| 


inom 


Ty 


inion keyed on a horizontal shaft, turning in two 
Rinses at the rear end of the gun. The working 
crank, on the left-hand side, is keyed on this 
shaft, by means of which the breech is opened 
and closed. The accessory parts—firing device, 
safety arrangements, locking gear—are of the same 
type as those previously referred to. Several other 
examples could be described, but this one will 
give an exact idea of the remarkable qualities of 
this new type of breech-block. The advantages 
claimed for the concentric-threaded system are the 
following + ; 

- 1,‘ Extremely rapid manipulation. 

2. Complete ejection of the cartridge-cases. 

3. Absolute safety against premature firing, acci- 
dental opening, or hanging fire. 

4. Facility in taking apart and refitting the 
breech-block and mechanism. 

5. Easy inspection of the threads and of other 
wearing parts. 

6. Utilising the block itself as a charging table. 

7. Removal of all risk of wedging and shearing 
should the case not be placed quite home in the 
chamber. 

8. Fewness and simplicity of parts, and their 
complete protection in all positions. 

9. The use of cartridge-cases with a concave 
bottom which reduces_risks of accidental explosion 
during handling, 








Cuicaco.—The number of new buildings contracted for 
in Chicago in April was 499, and their estimated cost 
was 2,999,650 dols., as com with 371 new buildings 
contracted for in April, 1898, at an estimated cost of 
1,329,500 dols. : 
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BUCKET DREDGING MACHINE. 

WE publish on our two-page plate this week, and 
on page 813, illustrations of a sea-going bucket 
dredger, constructed by Messrs. A. F. Smulders and 
Co., of Rotterdam, for the Russian Government. The 
illustrations show the general arrangement, and the 
leading dimensions are as follow : 


Length 162 ft. 
Width 33 55. 
Depth 12 ft. 6 in. 
Speed 6 knots 


The vessel is constructed of steel, and to all the 
requirements of the Bureau Veritas, first class. As 
will be seen, the hu'l is open in the centre for the 
passage of the bucket ladder, the length of which is 
sufficient to enable it to cut its own channel. The 
working length of the ladder allows of excavation 
vertically to a depth of 35 ft. ; the hull is divided into 
thirteen watertight compartments. Ths propelling 
and dredging machinery consists of two compound 
surface-condensing engines, each of 475 indicated 
horse-power ; these engines are employed for driving 
the screws, as well as for operating the driving head 
of the bucket gear. There are two principal boilers 
of the ordinary marine type ; they have a total a 
surface of 290 square metres (3120 square feet), an 

are registered for a working pressure of about 105 lb. 
There is also an auxiliary boiler for running the elec- 
tric installation, and fer steam heating. The boilers, 
which are constructed to the Russian Government 
specification, are made of soft Siemens-Martin steel. 
Coal storage to the extent of 50 tons is provided. On 
the deck of the vessel are arranged all the various 
hoisting and other machinery, required not only for 
working the ship, handling coal, stores, &c., but also 
appliances for the dredging machinery. Amongst this 
latter is a 3-ton hand-worked crane, placed forward, 
for manceuvring the bucket chain and for lifting 
heavy stones that may be encountered during work. 
The illustrations show quite clearly the arrangement 
of the standards on the deck that carry the upper 
drum of the bucket chain, and which is of cast steel, 
four-sided, and of very heavy design. The ladder is 
built up of steel plates and angles, the ‘upper shaft 
rests in two bearings at the top of the standards, 
in the same line as the top drum but independent 
of it. 

The effective duty of the dredge when working in 
depths of from 4 to 10 metres (13 ft. to 33 ft.), is 350 
cubic metres (460 yards) per hour, in repre clay 
mixed with stones. In easier ground, the duty has 
been found correspondingly greater. The buckets are 
made of cast steel ; they have a capacity of about 22 
cubic feet. The plates are .71 in. thick, and are fitted 
with cutting hard steel edge plates; there are 32 
buckets. The connecting links, which are of steel, 
7.8 in. by 3.9 in., are provided with wearing ferrules 
which can be easily replaced. 

The acsommodation provided for the officers and 
crew of the dredger is very complete; in a deck-house 
leading to the engine-room are the cabins of the 
captain and the chief engineer. On an upper deck are 
placed the steering gear, the ship’s telegraph, the 
compass, &c. The vessel is lighted throughout with 
‘électricity, including two 1500-arc lamps on the upper 
deck. The officers’ and crew’s quarters are steam- 
heated throughout. 5 

Before being accepted, the dredge was subjected to 
severe official-trials, when it was found that both as 
regards the amount excavated, and the facility for dis- 
charging into lighters alongside, the actual duty ex- 
ceeded the conditions of the specifications. It may 
be added, as a point of special interest, that this dredge 
has been built for harbour service in the remote port 
of Viadivostock. 








South Arrican TeLtecraPHy.—A new telegram tariff 
came into force in the Orange Free State on April.1. 
The tariff is 12 words or any fraction of 12 words for 1s., 
and 1d. for every additional word. This is the charge, 
not only for telegrams in the State, but also for tel ms 
from the State to the Transvaal, Cape Colony, and Natal. 
The number of telegrams transmitted in the Cape Colony 
in February was 188,347, or 320 more than in February, 
1898. The revenue collected in February was 10,458/., 
or 2262, less than in Fe>ruary, 1898. 


Tur Nicaracua CANAL.—Professor Haupt, of Phila- 
delphia, one of the three commissioners who made a 
hake of the Nicaragua Canal, and whose report has 
just bsen submitted to the President of the United 
States, believes that 25,000,000/. will be ample to build 
dnd equip the proposed waterway. ‘“‘If the canal were 
finished now,” he says, ‘‘ the total tonnage which would 
pass through it would gate in twelve months over 
3,000,000 tons, of which the United States would _contri- 
bute 1,900,000 tons; England, 1,100,000 tons; France, 
170,000 tons; and other countries 50,000 tons. The 
value of the tonnage and thé trade affected would be 
nearly 100,000,000”. The test benefit would accrue 
to the United States, and the saving effected in three 
years would probably equal the cost of the canal. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The market exhibited re- 
newed strength last Thursday forenoon, the feature again 
being the demand for Cleveland iron, which advanced 
11d. to 62s. 64d. per ton cash buyers. Scotch improved 
4d. to 66s. 2d. per ton cash, with buyers over, Cleveland 
hematite iron also gaining 4d. per ton at 70s. 2d. cash 
buyers. The turnover would be about 20,000 tons. In 
the afternoon about 15,000 tons changed hands at further 
appreciable advances. Scotch warrants closed 7d. per 
ton up on the day at 66s. 5d. per ton cash, and 
Cleveland finished up no less than 1s. 44d. per ton 
on the day at 633. per ton cash buyers. The settle- 
ment prices were: Scotch iron. 663. 6d. r ton; 
Cleveland, 63s. 14d.; Cumberland and Middlesbrough 
hematite iron, 703. 44d. and 683. 44d. per ton. On the fol- 
lowing day only a moderate business was done. The 
tone was very firm, especially at the opening. Scotch 
made 44d. per ton, and hematite iron 44d., while Cleve- 
land gave way 24d. The market closed firm without 
further alteration in Scotch iron. The sales for the day 
amounted to about 35,000 tons, and the settlement prices 
at the close of the market were: 663. 104d., 63s. 14d., 
703. 9d., and 68s. 44d. perton. A strong market ruled for 
pig-iron warrants on Monday forenoon. The followin 
accounts from New York as to the state of the iron an 
steel trades in America brought in a rush of buying 
orders, and prices made a big jump, ranging from 4d to 
7d. per ton. The sales reached about 20,000 tons. In 
the afternoon the market was again strong and very active, 
when close on other 50,000 tons changed hands. Prices, 
however, finished under the best. At one time hematite 
iron reached an advance of 1s. 14d. per ton on the day, 
but finished 10}d. per ton up. leveland advanced 
1s., and Scotch iron 43d. per ton.. At the close of the mar- 
ket the settlement prices. were 67s. 3d., 64s. 14d., 
7ls. 74d., and 683. 44d. per ton. A moderate business 
was} done in the market on Tuesday forenoon, 
probably 20,000 tons changing hands, The tone was 
easier, but Scotch and. Cleveland iron both gained 4d. 
per ton. The market was flat in the afternoon, when 
about 30,000 tons were dealt in. Scotch fell 24d., and 
Cleveland a like amount. The settlement prices were 
67s., 64s., 71s. 3d., and 703. per ton. At to-day’s fore- 
noon market some 20,000 tons of iron changed hands. 
The tone was dull, and Scotch iron fell 3d. per ton, 
and hematite iron 44., while Cleveland rose 6d. per 
ton. Scotch was a shade easier in the afternoon. At 
the close the settlement prices were: 663. 74d., 64s. 3d., 
703. 104d., and 70s. per ton. The following are the 
ruling prices for No. 1 makers’ iron: Clyde, 72s.; Gart- 
sherrie, Summerlee, and Calder, 73s. ; Coltness, 73s. 6d. 
—the foregoing all shipped at Glasgow; Glengarnock 
ent at Ardrossan), 693. 6d.; Shotts (shipped at 
ith), 733.; and Carron (shipped at Grangemouth), 
73s. 6d. per ton. Last week’s shipments of pig iron from all 
Scotch ports amounted to 5560 tons, against 3624 tons 
in the cag ag ee | week of last year. They included 
100 tons for Canada, 165 tons for India, 220 tons for 
Australia, 205 tons for France, 1610 tons for Italy, 500 
tons for Germany, 435 tons for Holland, 210 tons for 
Spain and Portugal, smaller quantities for other countries, 
and 2760 tons coastwise. The market was again stron 
and active during the past week, with a large ops 
speculative business doing in the three classes of warrants, 
the favourite being Cleveland warrants. The advance in 
Middlesbrough irun is put down to a belief in certain 
quarters that there will be an actual famine in that class 
of iron, but so far there are not any signs of that, as 
since the beginning of the year Connal’s Middlesbrough 
stock has only decreased less than 700 tons. Home con- 


sumers are showing more signs of buying, but, on the other | P98 


hand, the advance has checked buying from foreign cus- 
tomers. There are still 83 furnaces in actual blast in Scot- 
land, as compared with 81 at this time last year. Six are 
making basic iron, 38 are making ordinary iron, and 39 are 
making hematite iron. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 304,562 tons, against 304,602 tons yesterday 
week, thus showing an increase amounting for the past 
week to 40 tons. 


Finished Iron and Steel.—The makers of malleable iron 
are very firm in their prices. They have an excellent 
demand. The steel makers are specially active, They 
have great difficulty in getting adequate supplies of 
hematite pig iron.. Orders have been Rom in this 
district for steel ship-plates and bars for America in the 
course of the last few days, whereas there have not been 
any such orders booked here for years back. There have 
also been received orders from the Government for a 
heavy weight of steel plates. Some capital orders from 
Canada have also been placed with Scotch makers. 


Sulphate of Ammonia.—Sulphate of ammonia is quiet 
at about 12/. 5s. to 12/. 7s. 6d. per ton f.o.b. Leith, but 
there is very little doing. 


Glasgow Copper Market.—There was no dealing in copper 
last Thursday forenoon, and in the afternoon the metal 
was again quite idle. The closing quotations showed a 
decline of 5s. to 7s. 6d. per ton on the day at 76/. 19s. per 
ton cash buyers, and 75/. 7s. 6d. three months. One lot 
of copper was sold on Friday forenoon, when the price 
fell 3s. 9d. per ton. The price was strong in the after- 
noon, in sympathy with London, the three months’ quo- 
tation advancing 17s. 6d. per ton, and cash 16s. ‘3d. 
No business - was done. n Monday forenoon one 
lot. chan hands, and the price was “unaltered. 
Another lot was sold in the afternoon, and the price fell 
10s. per ton. Nothing was done yesterday forenoon, but 





the price rose 5s. per ton, while in the afternoon (when no 
business was done) the price rose 5s, per ton. The price 








fell 5s. per ton this forenoon, but no business was done, 
Copper was strong in the afternoon. 


Appointment of a Successor to Professor Jamvieson.—At 
the close of last winter session, Professor Jamieson re. 
signed his post in the electrical engineering department 
of the Glasgow and West of Scotland Technical College, 
and immediately the governors advertised for applications 
for the vacant professorship. Yesterday they held a 
meeting and appointed Dr. Magnus Maclean, F.R.SE,, 
to the post. That gentleman has been for many years 
attached to the National Philosophy Department of the 
University of Glasgow, under Lord Kelvin, and latterly 
he has specially taught electric engineering. So far as 
outsiders can form an opinion, the governors of the Tech. 
nical College haye made an excellent appointment. 


Glasgow Gas Coal Contracts.—Tenders were sent in to 
the Glasgow Gas Committee last week offering to supply 
coal for the year 1899-1900. There is wanted a quantity 
amounting to 650,000 tons. The quotations rule from 
93. 6d. to 103. per ton delivered at the works, or about is, 
per ton above the average price paid during the past 
year for the supplies. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 

A Profitable Investment.—The original shareholders in 
the Sheffield Electric Light and Power Company have 
done very well out of their investment. When the 
Corporat'on took over the undertaking at the beginnin 
of the year the shareholders received 177. 103. for eac 
72. share held. The liquidators have now made a further 
and final distribution of 9s. per share, making 17/. 19s, 
“se! share. In face of the further expenditure that will 

ave to be incurred to meet the increasing demand for 
electricity, the Corporation has decided to call in expert 
advice as to the lines on which the developments should 
go. 

A Longstanding Dispute Settled.—The dispute at the 
Haigh Moor Colliery, Altofts, belonging to Messrs. Pope 
and Pearson, has this week been settled, having lasted 
92 weeks. Representatives of the Coalowners’ Associa- 
tion and of the Miners’ Association met on Tuesday at 
Leeds, and it_was agreed that work should be resumed at 
day wages. The men struck against the use of the “ Iron 
Man,” which Mr. Garforth, the manager, had introduced 
into the pit for getting coal. 

The Iron and Steel Trades.—The local iron market is 
still characterised by very considerable activity. For 
crude as well as for finished irons the demand seems alto- 

ether beyond the means of supply. Makers are seriously 

ampered in their operations by the difficulty they ex- 
perience in obtaining supplies of fuel; and on that 
account some of them are ae having to drop 
furnaces out of blast. Prices of iron still show an 
The steel trade in all its branches 
found full 
increasing 


upward tendency. 
is busy, and, as a rule, men are bein 

employment. There are indications o 

ow in the railway branches. Some good con 
tracts have been placed for axles, tyres, et springs; 
and in face of the high prices ruling for steel rails in 
America, orders, it is expected, will find their way here. 
The local railway wagon and carriage builders are well off 
for work ; and the nut and bolt industry is generally well 
employed. What is going on in the Transvaal is causing 
anxiety, as some Sheffield firms have extensive business 
relations with that country. 


The South Yorkshire Coal and Coke Trades.—These 
branches of trade continue in a very healthy state, and 
most coalowners are doing better than for many years 
t. At the time of writing negotiations are still pend- 
ing between the leading railway companies and the coal- 
owners in Yorkshire and Derbyshire with regard to the 
next year’s contracts. An advance of from 2s. to 33. per 
ton has been asked, but the companies are offering less. 
The coalowners are very firm in their demand, and 
if they continue united the companies must yield. 
There is a well-sustained demand for fuel for manu- 
facturing purposes, and contracts are being made for 
supplies after July 1 at a very substantial advance, in 
some cases as much as 33. per ton. Common coal is going 
up quite as much in proportion. Thecoke manufacturers 
report themselves as in ‘‘a very happy position.” They 
are quite unable to keep up with the p =A seer upon them, 
and the result is that prices for blast-furnace coke are 
now almost as high as for steel-melting coke. It is some 
years since quotations for cokes were as high as they are 
now. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday there was 4 
fairly large attendance on ’Change, and the market was 
very strong. No. 3g.m.b. Cleveland pig iron chan 
hands at 64s. for early delivery, and that, the highest 
price touched for seven years, was the general quote 
tion. A few inquiries for delivery over te 
rest of the year were reported, but most transactions 
were for prompt and early delivery. Complaints of 
scarcity of No. 3 were numerous. The lower qualities 
of Cleveland pig were advanced in proportion, No 
foundry being 63s.; and grey forge 61s. 6d. Middles- 
brough warrants after advancing to 64s. 1}d. 
a little, and at the close were 633. 11d. cash buyer 
t coast hematite pig iron was in excellent re 
quest, and mixed numbers were quoted up to 71s 
for early delivery ; but there were buyers who re| eb 
that they could purchase from some firmsat 70s. Span 
ore showed some improvement, Rubio was 16s. 6d. @ 
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16s. 9d. ex-sttip Tees, and freights Bilboa-Middlesbrough 
were 6s. 3d. to 6s, 44d. There was very little doing in 
Middlesbrough hematite warrants, which were put at 70s. 
cash buyers. To-day there was — no change in 
the market. the only alteration being in Middlesbrough 
warrants, which advanced to 64s, 24d. cash buyers. A 
neral opinion prevails that quotations will continue to 
advance for some little time at all events, and perhaps 
the most gratifying feature of the market, as indicating 
strong confidence in the future, is ths desire shown by 
pig-iron consumers to place orders for autumn delivery. 


Manufactured Iron and Steel.—In these two important 
branches of the staple industry a cin | large amount of 
work is going on, and quotations for all descriptions are 
moving upwards. Common iron bars are 7/.; best bars, 
71. 103.; iron ship-plates, 7/.; iron ship-angles, 6/. 17s. 6d. ; 
steel ship-plates, 77. 53. ; and steel ship-angles, 71.—all 
less the usual discount. Heavy sections of steel rails are 
Bl. 5s. net at works. 


Head, Wrightson, and Co.—The balance-sheet of 
Messrs. Head, Wrightson, and Co., Limited, shows the 
ross profits for the year ending April 30 last to have been 
3, 4591. 193. 1d., to which has to be added the balance of 
26007. 03. 11d. undivided profits from 1897-8. The 
directors propose to apply the profits as follows: Interest 
on debentures, 67371. 15s. 5d. ; reserve account for general 
purposes, 10,000. ; a dividend at the rate of 7 per cent., 
14,7007. ; directors fees, 25002. ; balance to be carried for- 
ward, 2122/. 6s. 7d. The report continues: ‘‘The pro- 
spects in all branches of the engineering trade continue 
good, and the company is vr ai | in the general activity 
now prevalent. The property of the company has been 
thoroughly maintained out of revenue. The capital 
expenditure during the year has been chiefly in new ma- 
chinery and plant for the purpose of reducing cost of 
roduction.” The assets of the company are stated at 
480,845/. 123. 9d. 


Coal and Coke.—Fuel prices are very eee Bunker 
coal is quoted up to 10s. f.o.b. Average blast-furnace 
coke is in large demand, and has sold at 22s. delivered 
here, and some firms quote 23s. to 23s. 6d. 





NOTES FROM THE SOUTH-WEST. 

Newport-Abercarn Coal.—Mr. G. Bradford presided at 
the 27th meeting of the Newport-Abercarn Black Vein 
Steam Coal Company, in London, on Thursday. The 
chairman said, the past year’s working had shown a 
considerable profit. Fortunately, the company’s col- 
lieries during the five months’ strike, had worked full 
time, except for the first fortnight in April. The out- 
put of the year had been 500,325 tons, 5 per cent. in 
excess of the previous year. The gross profit on the 
soaps working, with 2577. 9s. 4d. brought forward from 
ast year, amounted to 53,8552. 10s. 6d. From this 
2700/. 93. 4d. had been placed to the reserve account, and 
7680/. expended in coke ovens, machinery, electric plant, 
&c. The chairman proposed the adoption of the accounts 
and report, and the declaration of a dividend at the rate 
of 6 per cent. for the half-year, and a bonus of 4 per cent. 
for the year. This was agreed to. 


The ‘‘ Hermes.”—The Hermes, cruiser, left Plymouth 
on Tuesday for a twelve hours’ trial at 7500 indicated 
horse-power ; but as her condensers had not been adjusted 
for this particular trial, the Admiralty engineers on 
board, after a brief conference with the contractors, 
decided to run the vessel for eight hours only, at a mean 
indicated horse-power of not less than 9000. The results 
were satisfactory, the mean records for the eight hours 
being: Steam in boilers, 260 lb., at engines, 246 Ib. ; 
vacuum, starboard, 25.1 in., port, 25.2 in. ; revolutions, 
starboard, 174.4, port, 176.8; indicated horse-power, 
starboard, 4646, port, 4557, total, 9203; air pressure, 
0.1 in.; speed, 20 knots; coal consumed per indicated 
horse-power per hour, 1.54 Ib. 


Water Supply of Llanelly.—The Llanelly Borough 
Couneil is pushing forward a scheme for an additional 
Storage reservoir. A special committee meeting was held 
on Thursday, when plans were examined and approved. 

e exisiting reservoir has a storage capacity of 
225,000,000 gallons, and when the proposed new reservoir 
1s complete, the council will have an additional storage 
capacity of 200,000,000 gallons. The scheme will involve 
an outlay of about 50,0007. " 


Bristol Water Works.—The directors of ‘the Bristol 
Water Works Company have accepted a tender of Messrs. 
‘ Hodson and Son, contraetors, Castle Meadow-road, 

ottingham, for the erection of an additional engine and 

iler-house and workshops in connection with the com- 
pany's pumping station at Blagdon, Somerset. The work 
18 to be completed by the close of 1900. 


; The ‘ Blanche.” —The Blanche, cruiser, is to have her 
ers type of marine boiler replaced’ by water-tube 
7 which have been built by Messrs. Laird Brothers, 
Paeitkenhead, at a cost of 70000. The vessel will be in 
and until the end of September, and about 17,0002. will 


expended upon her, in addition to the cost of her new 
machinery, 


ey Vale Company.—The directors of the Ebbw 
thee teel, Coal, and Iron Company, Limited, state in 
The report for 1898-9 that the strike of the South Wales 
ote ow involved a serious loss to the coalowners of the 
Ce ct, and was especially disastrous te the Ebbw Vale 
enbany as it en led a sto not only of its col- 
eries, but also of the iron and steel works. ‘The net loss 
Soy epee by the strike itself amounted to 47,6512. 7s. 11d., 
pr e indirect loss extended much beyond this. When 
wes was resumed, there was a further loss of several 
in getting into working order after the dislocation 








and upset inevitably attendant upon a stoppage of this 
duration. Moreover the contracts which were on the 
books for coal, iron, and steel at the commencement of 
the strike had been taken at the low prices which, at that 
time, ruled the market. These current contracts were 
suspended during the strike, with the result that for 
upwards of three months, after resuming work, the 
company was precluded from taking advan of the 
material improvements in trade which had in the mean- 
time taken place. The year’s operations of the company 
were, however, profitable upon the whole. 


North Pembrokeshire and Fishguard Railway.—This 
line is to be opened on July 1. Colonel Yorke, of 
Trade inspector, in company with a party of Great 
Western directors and the contractor, made a minute 
survey of the line on Thursday. 


Brynmawr and Western Valleys Railway.—A House of 
Lords Committee has further considered the Brynmawr 
and Western Valleys Railway Bill. Their — 

the clauses, a settlement being arrived at on the 
is that the time for completing the railway should be 
three years instead of five. 


Smelting at Barry.—The Armstrong Syndicate, Limited, 
which has commenced the erection of zinc smelting 
works on Sully Moors, near Barry Dock, proposes to 
commence operations about the close of the year with 
one rolling mill and one furnace, and to extend the 
undertaking, if necessary, later on. 


The ‘‘Vivid."—The Lords of the Admiralty have 
ordered from Messrs. R. Stephenson and Co., New- 
castle-on-Tyne, a new set of boilers for the Vivid, 
Commander-in-Chief’s yacht at Devonport. The refit 
of the vessel, in addition to reboiling, will commence 
early in August. 

Barry New Pier.—This pier is to be opened on Monday, 
July 17. There will not only be a daily service of pas- 
senger boats between Barry and the different watering 
places on the — coast of the Bristol Channel ; but 
the boats will at Barry several times daily, and trains 
will be run in connection therewith from Cardiff, the 
Rhondda Valley, and the Vale of Glamorgan districts. 
For the present year the boats will be those of Messrs. 
Campbell, Limited, Cardiff and Bristol; but the Barry 
Company has not abandoned its intention to seek Parlia- 
mentary powers to provide its own fleet. 


Western Ports.—The value of the oe of foreign 
and colonial merchandise into Bristol last year was 
11,057,715/., as compared with 10,191,519/. in 1897. The 
corresponding value at Cardiff was 2,612,327/., as com- 
pared with 3,300,0667.; at Gloucester, 2,430, 993/., as com- 
pared with 2,264,248/. ; at peo at 494,912/., as com- 
pared with 943,868/.; and at Swansea at 2,824,767/., as 
compared with 2,835,245/. The value of the —_ of 
the produce and manufactures of the United Kingdom 
last year from Bristol was 1,372,815/., as compared with 
1,374,023. in 1897 ; from Cardiff, 5,521,350/., as compared 
with 6,499,730/. ; from Gloucester, 153,027/., as compared 
with 155,550/. ; from Newport, 1,393,152/., as compared 
with 1,880,001/. ; and from Swansea, 3,400,689/., as com- 
pared with 3,394,384/, 


Cardiff—Last week’s shipments of steam coal were 
heavy, amounting to 365,000 tons. Prices have ruled 
firm, the best descriptions making 13s. to 13s. 3d. per 
ton, while secondary qualities have brought 11s. 9d. to 
12s. 6d. per ton. The house coal trade has exhibited a 
steady tone ; No. 3 Rhondda large has made 12s. 6d. to 
13s. per ton. Foundry coke has realized 23s. 6d. to 
25s. 6d. per ton; and furnace ditto 21s. 6d. to 23s. per 
ton. Iron ore has been firm ; the best rubio has been 
quoted at 15s. 3d. tol5s.6d. 





Porto Rico.—Under American rule, the roads of Porto 
Rieo are being rapidly put into good order. According 
to the latest report from the island, 62 roads are being 
rebuilt or repaired, and_15,000 men are employed under 
the direction of Major Hills, director of public works in 
Porto Rico. The construction of these roads is intended 
to be of a permanent nature. In selecting roads for 
repairs, Major Hills has first opened the main arteries of 
communication into the interior, which will facilitate the 
transportation of crops to the coast. 





Buast-FuRNACES IN THE UNITED Statrs.“The number 
of furnaces in blast in the United States at the com- 
mencement of April, 1899, was 205, as compared with 
192 at the commencement. of October, 1898, 194 at -the 
commencement of April, 1898, 171 at the commencement 
of October, 1897, 153 at the commencement of April, 1897, 
130 at. the commencement of October, 1896, and 200 at 
the commencement of April, 1896. The te weekly 
productive capacity of the furnaces in t at the dates 
named was as follows: April, 1899, 245,746 tons ; October, 
1898, 215,635 tons; April, 1898, 233,339 tons ; October, 
1897, 200,128 tons; April, 1897, 173,279 tons ; October, 
1896, 112,782 tons; and April, 1896, 187,451 tons. The 
weekly productive capacity of the furnaces in blast has 
moved on as follows month by month this year : January, 
243,516 tons; February, 237,639 tons; rch, 228,1 
tons; and April, 245,746 tons. The stocks of pig, sold 
and unsold, in the United States at the commencement 
of April were 311,963 tons, as compared with 427,081 
tons at the commencement of March, 462,904 tons at the 
commencement of February, 506,575 tons at the com- 
mencement of January; 544,024 tons at the commence- 
ment of December, and 573,012 tons at the commence- 
ment of November. It will be seen accordingly that 
the increase in current uction has been fully justified 
by the reduction in stoc’ 


LAUNCHES AND TRIAL TRIPS. 

On Saturday June 3 the speed trials of the steam 
yachts Una and et were run. The former has been 
specially built by Mr. Claude MacDonald for Mr. R. S. 

ilmour,” yacht agent, Greenock ; the latter was built 
by Mr. J. A. McKie three years ago for his own use ; 
and both vessels have been fitted with duplicate machi- 
nery and boilers by Messrs. McKie and Baxter, Copland 
Works, Govan. The engines are of a new type intro- 
duced by this firm for small yachts, the first set of the 
class made for Mr, Peter Ferguson, of Paisley, for his 
yacht Lily having given complete satisfaction. The 
yachts themselves each measure 50 tons, and are of 
similar dimensions, They left Gourock Bay at mid-day 
for the Admiralty-checked knot on the Gareloch, and 
ran the distances in company with practically the same 
speed, 114 miles. The engines are compound surface- 
condensing with cylinders 7 in. and 14 in, in diameter 
by 9 in. stroke. The boilers are 6 ft. in diameter by 6 ft. 
long, and designed for a working pressure of 125 lb. per 
square inch. 


The s.s. Oriflamme, built by Messrs. Armstrong, Whit- 
worth, and Co., Limited, to the order of Messrs, Lane 
and Macandrew, of Londen, on behalf of Messre. Des- 
marais Fréres, of “Paris, was taken for trial at sea on the 
15th inst. She is specially designed for the carriage of 
petroleum in bulk, and has been constructed under the 
immediate supervision of Messrs. Flannery, Baggallay, 
and Johnson, of London and Liverpool, and conforms to 
the Suez Canal regulations. The principal dimensions 
are: Length, 347 ft.; breadth, 45 ft.; depth moulded 
29 ft. 6 in., and the engines, constructed by the Wallsen 
Slipway and Engineering Company, have cylinders 
24 in., 40 in., and 64 in. in diameter, with a — of 
48 in., taking steam from two Jarge single-ended boilers 
working at 160 Ib. pressure, having a heating surface of 
about 5300 square feet. A speed of over 11 knots was ob- 
tained on the trial. ‘ 


The steel screw steamer Cork, built and engined by 
Messrs. Blackwood and Gordon, Port Glasgow, for the 
City of Dublin Steam Packet Company’s Channel service 
between Dublin and Liverpool), went down the firth on 
June 17 on her official trial trip. The dimensions of the 
Cork are as follow: Length, 260 ft.; breadth, 34 ft. ; 
depth, 16 ft. 9 in.; she has a long poop, bridge, and 
forecastle with short breaks filled in, and a os 
tonnage of 1280 tons. The engines are of the triple-ex- 
pansion type of fully 3000 horse. power, and are ——— 
with steam from two large double-ended boilers working 
up to 170 lb. pressure. 

The steel screw steamer Ping Suey, recently proceeded 
down Belfast Lough on her trial trip. This boat has been 
built to the order of the China Mutual Steam Navigatiou 
Company, of London, | Messrs. Workman, Clark, and 
Co., Limited, Belfast. The Ping Suey has been designed 
for the Eastern le, and her dimensions are: Length, 
450 ft.; breadth, 53 ft.; depth moulded, 34 ft.; with a 
gross tonuage of 6457, and deadweight carrying capacity 
of 9200 tons. The machinery, consisting of triple-expan- 
sion engines, two large steel boilers, and an auxiliary 
boiler has been constructed at Messrs. Workman, Clark, 
_ Co.’s engine works, and worked satisfactorily on the 
trial. 





Tur Nortu German Lioyp.—The revenue of the North 
German Lloyd last year was 828,261/. as compared with 
555,9462. in 1897, and 496,850/. in 1896. The amount 
distributed in dividends last year was 210,000/., as com- 
pared with 100,000/. in 1897 and 80,0007. in 1896. The 
greater part of the increased revenue acquired last year 
was derived from the larger business passing between 
European and American ports. 





Tur Wortp’s Pia Inon.—The production of Pig iron 
throughout the world last year was as follows: United 
States, 11,774,000 tons; Great Britain, 8,631,151 tons; 
Germany, 7,402,717 tons ; France, 2,000,000 tons ; Russia, 
1,750,000 tons; Austria and ns 1,200,000 tons ; 
Belgium, 980,000 tons; Sweden, ,000 tons; Spain, 
300,000 tons; other countries, say, 402,132 tons; total, 
35,000,000 tons. 


BELGIAN Biast-FurNAcEs.—The number of furnaces in 
blast in Belgium at the commencement of June was 36, 
while five furnaces were out of blast at the same date. 
The total of 35 representing the mumber of furnaces in 
blast in Belgium at the commencement of June was made 
up as follows: Charleroi, 15; Liége 14; and Luxem- 
bourg, 6. The output of pig in Belgium in May was 
97,090 tons, as compared with 94,975 tons in May, 1898. 
The aggregate production for the first five months of this’ 
year was 498,080 tons, as com d with 476,445 tons in 
the corresponding period of 1898. 


AMERICAN BripcE-BuILpInc.—Two new steel bridges 
are to be built by the maintenance of way de ent of 
the New York Central and Hudson River Railroad. One, 
to span the broad creek at ey ts Duyvil, will cost 
40,0000. The Degnon-McLean Construction Company 
will build the substructure, but the contract for the 
superstructure has not yet been let. The other bridge, 
which is to cross the Hudson at Albany, will be built 
the Pencoyd Iron Works, and is to be completed in eight 
months. Mr. McLean, engineer of the de t of 
bridges, reports on a new bridge to be built at Vernon 
Avenue, Long Island City, New York. The estimated 
cost of the bridge is 150,0002. Double tracks for electric 





railroads will be provided for on the bridge, viaduct, and. 
‘approaches, ‘ 
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STEAM LURRY AT THE MAIDSTONE SHOW. 
CONSTRUCTED BY MESSRS. MANN AND CHARLESWORTH, ENGINEERS, LEEDS. 
(For Description, see Page 820.) 























EncuisH Coat IN BricoiumM.—In consequence of the 
recent strike among Belgian coal miners, 16,700 tons of 
English coal were imported in May at Ostend and Bruges. 


Our Coat ABRoaD.—The exports of coal from the 
United Kingdom show. a marked increase this year 
upon the corresponding movement in the first five 
months of 1898, which were affected by the severe labour 
difficulties then prevailing in South Wales. The direct 
exports of coal in May were 3,942,121 tons, as compared 
with 2,691,020 tons in May, 1898, and 3,502,240 tons in 
May, 1897, while the aggregate exports for the first five 
months of this year were 17,088,826 tons, as compared 
with 13,800,818 tons in the corresponding period of 1898, 
and 14,312,954 tons in the corresponding period of 1897. 
Account should also be taken of 4,877,013 tons shipped in 
the first five months of this year for the use of steamers 
engaged in foreign trade. The corresponding shipments 
in the first five months of 1898 were 4,415,962 tons, and 
in the first five months of. 1897, 4,138,575 tons. Coal has 
accordingly been leaving our shores this year at the rate 
of 52,418,013 tons per annum. Our exports of coal to 
France to May 31 this year were 2,891,928 tons, as com- 
pared with 2,320,468 tons and 2,344,563 tons respectively ; 
to Italy, 2,507,242 tons, as compared with 1,947,949 tons 
and 2,126,104 tons per | ; and to Germany, 1,829,367 
tons, as compared with 1,543,263 tons and 1,645,988 tons 
respectively. 
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DEATH. 


ViegNoLEs.—On the 16th inst., after a short illness, Henry 
Vignoles, M. Inst. C.E., third son of the late Charles Blacker 
Vignoles, President Inst. C.E., aged 71. 
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THE COMBINATION MOVEMENT IN 
ENGLAND. 

WE in this country have been so busy of late 
observing the progress of the combination move- 
ment in the United States, that most of us have 
failed to observe fully the similar movement which 
has been going on here. It may be remembered 
that the mania broke out in the United Kingdom 
just a year ago. The success of the English Sew- 
ing Cotton Company opened the eyes of manufac- 
turers in general to the possibilities of greater 
profit implied in the successful fusion of a number 
of businesses in the one line of production. Down 
to that time, though there had been a far greater 
number of trade agreements for the control of 
prices, &c., than the average man ever dreamed 
of, there had been no conspicuous example 
of profitable amalgamation with the one excep- 
tion of the Coats group of sewing cotton 
manufacturers. There was the Salt Union, to be 
sure, but that cannot be regarded as an encouraging 
precedent. By the agreement between the Coats 
Company and the new company, a virtual mono- 
poly was created in a very important branch of 
manufacture ; and the immediate outcome was a 
rise of from 20 to 30 per cent. in the price which 
British and foreign housekeepers had to pay for 
their sewing cotton. It was this deal that im- 
pressed British manufacturers with the possibilities 
of greater mutual advantage, and straightway we 
were overwhelmed with combination projects em- 
bracing nearly every industry that might be named 
in this land of very diverse and very extensive in- 
dustries. Weare pleased to think that the majority 
of the proposals were promptly dropped. hile 
manufacturers were for the most part willing to 
combine, they found, when it came to arrangin 
the details, that the interests to be considere 
were so conflicting and irreconcilable, the 
prices asked for second-rate businesses so out- 
rageous, and the difficulties altogether so nume- 
rous and serious, as to preclude all chance of 
success. It required the advent of some Napoleon 
in organisation to adjust all the antagonistic influ- 
ences; and, in spite of the maxim about the hour and 
the man, this prodigy failed to turn up to time. 
But a few were brought to an issue that was satis- 
factory to the combining houses, though we doubt if 
the community at large will benefit much by them. 
The textile industry was the one to which the 
successes were almost exclusively limited. We 
regret to have to note in the last month or two are- 
crudescence of the mania. It has again been most 
noticeable in textile production, and we have been 
treated once more to the very stale project for a 
combination among the calico printers—a movement 
initiated some dozens of times in the past 20 years, 
and one foredoomed, so it seems to us, to failure, 
because of foreign competition and of the peculiarly 
jealous character of the men engaged in this trade. 
A woolcombing combine has been submitted, but 
two firms, whose co-operation is essential to success, 
have had the good sense to prefer the old road _to 
fortune, and the scheme has fallen peat No 

ean- 


a fusion of the Scotch cotton yarn dyers, the Roch- 
dale flannel and blanket manufacturers, and the 


2| worsted yarn and slubbing yarn dyers of the West 


Riding ; and an arrangement between the velvet 
dyers and card dyers has actually been effected 
and a company formed with a capital of 1,000,000. 

In other directions the movement is spreading. 
The rubber manufacturers are taking steps, not for 





a joint stock affair, if the information available is 
accurate, but for the fixing of prices, which amounts 
to pretty much the same thing for the consumer. 
The step, we are told, has been rendered 
necessary by the competition of the Dunlop Com- 
pany and foreign manufacturers. The Lancashire 
coalowners have formed a body with the name of 
the Lancashire Coal Gas Sales Association, whose 
object will be ‘‘to regulate the prices at which 
tenders are to be sent in for the various coal gas 
contracts ;” and we are assured that, as a result, 
‘*there has been a substantial advance on the 
quotations of previous years.” The wall-paper 
combine—a revival from last year—has been 
arranged on a capital basis of 3,000,000/., which is 
a monstrous figure ; and the billposting trust is 
being brought forward once more. We have not 
yet come down to a peg-top or a chewing-gum 
combine : clearly we are getting on that way. In 
the engineering trade, too, we are not doing badly. 
The Vickers-Maxim proposal to buy up Cramp’s 
shipbuilding yard has proved a failure; but we 
have the fusion of John Brown and Co., Limited, 
the Sheffield armour-plate firm, with the Clyde- 
bank Shipbuilding and Engineering Company ; 
and there is talk also of an amalgamation between 
the Fairfield Shipbuilding Company and the Park- 
head Forge Company—a scheme of which we have 
heard more than once before. Should these prove 
all right, others will doubtless follow, like sheep 
after a leader. 

This growing appreciation of the trust principle 
is, as we have already hinted, largely a novelty so 
far as this country is concerned, and we doubt if it 
is a good thing. Everyone who has an acquantance 
extending over a uaidher of years with the condi- 
tions under which English industrial enterprise has 
been carried on will recognise that it marks a ve 
radical departure, and is significant of much. Tt 
implies the partial abandonment of the old attitude 
of ‘‘independent effort and unrestricted competi- 
tion,” which was the pride of our fathers, and not 
the least striking feature about the whole movement 
is that it has been taken up with greatest avidity in 
the North, and especially in Lancashire, where the 
independent effort kind of thing has in the past been 
most conspicuously developed. It is not difficult to 
see the reason of this sharp transformation : of this 
sudden rejection of an old article of commercial 
creed, which cannot have been cast aside without a 
struggle and some misgivings. We would not be 
understood as implying that the solid body of 
British manufacturers has accepted the principle 
of combination. We are glad to think that there 
is still a respectable percentage which prefers to 
carry on its own business in its own way, and to 
give a good article for as much as it will command 
in open competition with similar commodities of 
equally ‘‘live” rivals. It is undeniable, all the 
same, that the idea of fusiom has made great head- 
way, and is finding converts every day. The 
explanation is found in the growth of competi- 
tion at home and abroad, coupled with the fall 
in prices which has been going on with relentless 
steadiness since the seventies.’ It is of the nature 
of a truism that when business was uniformly good 
year in and year out, and when British goods com- 
manded their market and a good price without fear 
of being underbidden by foreign rivals, the British 
manufacturer was inclined to scorn the idea of 
amalgamating his interests with those of his fellows. 
It used, in fact, to be an old-standing complaint 
against our manufacturers, more especially those 
in the textile industry, but only less markedly in the 
iron and steel trade, that they displayed very little 
zeal for combination, even for the purpose of resist- 
ing the more unreasonable demands of their work- 
people ; while the notion of uniting their affairs 
with those of other men, and of working hard in 
order that others (possibly less energetic than 
themelves) might profit thereby, was distinctly 
nauseous. In the B x sec the changed conditions 

ermit of argument in favour of combinations. 
f by a fusion of interests there should result 
economies of management and the more thorough 
exploitation of markets at home and abroad, 
nothing need be said against the thing, and there 
would be much to be said in favour of it. Should 
our manufacturers realise that present-day develop- 
ments require the adoption of a course of policy 
which their predecessors regarded with aversion, 
then they are entitled to adopt that policy in so far 
as it is legitimate and not antagonistic to the best 
interests of the community at large. This is the 
line of justification which they adopt. If they 
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would carry it out and go no further we should take 
no exception. We should not consider a slight 
general rise in price as a necessarily vicious deve- 
lopment—as injurious to any material extent to the 
consumer—while it would be a good thing enough 
to the manufacturers. But experience teaches us 
that when a group of men obtains control over any 
particular branch of production, the tendency is to 
make up for years of small profits by an abnormal 
and altogether wteenscer rise in quotations. 
Besides, it cannot be good for a country to have its 
divers sources of production in the hands of a few 
men. Commercial inertia is induced by the lack of 
competition, which is the one great stimulus to 
exertion and excellence. 

It is consoling to reflect that our fiscal system is 
fatal to any really grave abuse of this monopolistic 
power. In America the heavy import duties keep 
the foreigner out, or at the least prevent him from 
becoming of great account. The rative manufac- 
turer is largely protected against the encroachments 
of the manufacturers of other countries ; and in 
this way, when something of a monopoly in home 
production is created by the formation of a com- 
pany comprising the leading producers, the high 
tariff acts as a direct aid to the success of the trust. 
In the United Kingdom this is not the case, and 
any undue advance in prices, if long maintained, 
must have the effect of stimulating the impor- 
tation of foreign commodities. The Germans, the 
French, and the Americans have shown that in many 
branches of manufacture they can compete with 
us not only in neutral markets but on our own 
ground at home ; and presumably they would wel- 
come the chance of securing better profits than are 
at present possible while still underselling the 
English producers. Take sewing cotton, which 
is, as we have seen, in the hands of two powerful 
companies. These companies have mills in 
America—or rather, one of them has long possessed 
mills there, while the other has promoted an 
American thread combine, with which both have 
amicable working agreements. It may be said that 
the English and American trades are well under 
control; and seeing how large are the connections 
of the consolidated concerns in South America and 
other markets, it is certain that between them the 
two big English companies enjoy the lion’s share 
of the world’s consumption in their particular line. 
But so far they have been content to raise quo- 
tations to a moderate extent—for it is undoubted 
that the previous competition had carried them to 
a ruinous level. Now, there are manufacturers of 
sewing cotton in Germany and France who are 
still underbidding the English manufacturers, and 
if prices were raised arbitrarily, their brands would 
perforce make rapid headway by virtue of lower 
charges and equal quality. The conditions apply 
to practically every branch of industrial activity, 
and they seem to imply the impossibility of devel- 
opments in the United Kingdom comparable to 
some of these gigantic institutions with which the 
United States is cursed. 








THE ROYAL SOCIETY SOIREE. 
Te second of the annual conversaziones given by 
the Royal Society took place last Wednesday even- 
ing at the rooms of the society in Burlington House. 
In accordance with custom, ladies were invited to 
this ceremony, the preceding one having been con- 
fined solely to gentlemen. There was a brilliant 
gathering, attended by most of the leaders of 
scientific thought, and by not a few whose emi- 
nence is political or social. Many of the ex- 
hibits which had been collected to interest or 
instruct the guests had already appeared at the 
previous gathering, and were then described by 
us (see page 587 ante), so that our present report 
will be short. Further, one of the rooms formerly 
used for exhibits was devoted to refreshments, it 
being the custom of te society to exercise a more 
lavish hospitality when the fair sex is present. 
Woman undoubtedly shares Dr. Juhnson’s opinion 
that the finest landscape in the world is improved 
by a good hotel in the foreground, and she would 
probably add, as a rider, that scientific demonstra- 
tions are more attractive when the adjacent rooms 
contain an ample supply of strawberries and ice 
creams. 

Among the new exhibits was a most interesting 
stereoscopic apparatus for use in Rontgen-ray 
work. This was the invention of Mr. Mackenzie 
Davidson, M.B., who has already shown apparatus 
having similar objects at previous conversaziones. 


His object was to give a stereoscopic image on a 
fluorescent screen of the part of the human body 
under examination. Supposing, for instance, that 
a hand having a bullet in it be placed before the 
screen in his apparatus, the bullet is seen among | 
the bones and muscles just as if these were trans- 
parent, and a surgeon viewing it can describe its 
position in anatomical terms in such a way that 
another surgeon can cut down upon it. The ob- 
server has before him an opaque rotating disc in 
which two curved circumferential slots are cut, 
one in front of his left eye, and one in front of his 
right. These slots are on opposite edges of the 
disc, so that, first, one eye is occulted and 
then the other, the spectator, therefore, being 
able to use only one eye at a time. The speed 
of rotation is, however, so rapid that the vision 
persists in both eyes. There are two X-ray tubes, 
about 3 in. — each illuminated by a coil having 
a mechanically - driven contact breaker. These 
contact breakers act alternately, one breaking con- 
tact as the left eye is uncovered by its slot, and 
the other doing the same for the right eye, the 
contact breakers and the disc being driven by the 
same electric motor, and therefore acting in syn- 
chronism. The sequence of the parts of the appa- 
ratus is thus : first, two tubes side by side ; second, 
the object to be viewed, say, a hand ; third, the 
fluorescent screen ; fourth, the rotating disc with 
the segmental sight slots; fifth, the observer’s 
eyes. When the right eye comes into operation it 
sees the object illuminated by the right X-ray 
tube for afraction of a second. At the end of that 
period the vision is cut off by the disc and the 
tube extinguished. Rather more than a quarter 
of a revolution of the disc uncovers the left eye, 
and at the same instant the left tube lights up, 
illuminating the object from that side, and so on. 
But, as we have said, the intervals are so short 
that the vision persists in both eyes, the result being 
that the hand is seen is perspective, projected 
in the air just as if it were real, the only dif- 
ference being that it can be seen through, the 
bones showing dark in the lighter coloured flesh. 
By means of a switch the relation between the 
tubes and the eyes can be reversed, the left-hand 
tube being then made to light the object for the 
right eye, and vice versd. The effect of this is, as 
is well known, to appear to turn the object over. 
For instance, if a hand seen with one arrangement 
appears to have the palm turned towards the ob- 
server, immediately the switch is moved it appears 
to have the back towards him. This invention 
seems to be just what was needed to render the X- 
rays thoroughly useful for hospital work. When 
first introduced they did not give sufficient informa- 
tion, and the surgeons often cut open a limb with- 
out coming on the object they had seen depicted on 
the screen. The introduction of the stereoscopic 
method avoided this difficulty, but it required two 
negatives and two prints, taking considerable time 
which might be valuable, and certainly quite un- 
attainable in a military hospital at the front. The 
present method avoids all the photographic details, 
and enables the surgeon to see the state of affairs 
with his eyes. He can even mark the position of the 
foreign object on the patient’s skin by a spot of 
paint, keeping his eyes on the image all the time. 
There were two exhibits of electrolytic contact 
makers. That in the Council-room was by Mr. 
J. W. Swan, and was a modification of the 
Wehnelt - Caldwell interruptor. In this there 
are two lead electrodes separated by a non- 
porous diaphragm of porcelain, pierced with 
many small holes of equal size. The effect of 
using several holes appears to be to increase the 
frequency of the interruption. This interruptor 
was used with a coil, the current of which operated 
an X-ray tube containing a button of osmium. 
Since the last soirée Mr. A. A. Campbell Swinton 
has devised a new form of interrupter. This, as 
shown in the annexed figure, has an outer and 
an inner vessel, A and B, both fitted with dilute 
sulphuric acid, and each containing a lead elec- 
trode, C D, of considerable area. At the bottom of 
the inner vessel, which is practically a test tube of 
about 1} in. in diameter, is a hole E about } in. in 
diameter. The actual size of the opening can be 
varied by a taper glass rod F which passes through 
it, and which can be raised and lowered by ascrew H. 
As the area of the annular aperture is decreased 
the frequency of interruption is increased, the note 
rising rapidly. The great merit of the apparatus 
is that it operates equally well with current in 











either direction, or with alternating current, and | 


that it is not so liable to fatigue as that of Wehnelt, 
It is capable of very fine adjustment. 
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The theoretical advantages of the standard of 
light proposed by Violle in 1881, and adopted by 
two international congresses, viz , the light given 
off by one square centimetre of molten platinum at 
the point of solidification, have never been 
realised in practice owing to difficulties of manipu- 
lation. During the last three years a research 
has been carried on in the Davy-Faraday Labo- 
ratory of the Royal Institution to devise appa- 
ratus for the purpose. This was shown by Mr. 
J. E. Petavel on Wednesday in the Archives 
Room. It consists of a photometer having at 
one end the light to be standardised, such as 
a glow lamp, or a pentane lamp, the rays being 
directed into the photometer by a mirror. At the 
other end is a crucible containing platinum, and 
heated by an oxyhydrogen flame. A mirror over 
this also directs the rays into the photometer. 
During the heating this crucible is covered so that 
the flame plays around and over it, and then, when 
the measurement is to be made, the cover is re- 
moved and the gases turned off. The surface for the 
molten platinum is like mercury. The two mirrors 
can be interchanged to illuminate any error arising 
from differences between them. 

Professor C. V. Boys, showed, for Mr. R. W. 
Wood, of the University of Wisconsin, a very inter- 
esting diffraction colour photograph. The apparatus 
was of the simplest. The light from the edge of 
the flame from a batswing burner illuminated a 
lens, to the opposite face of which was fixed a very 
faint photographic transparency of a coloured 
window, apparently a church window. A foot or 
so in front was a piece of card with a small slit 
in it, and when viewed through the slit, the 
painting on the window came out in colours, there 
being no colour at all on the glass photograph. It 
was explained that three photographs were taken 
of the window through three colour screens, and 
that over these photographs there were superposed, 
before development, by contact printing, grating 
rulings. These rulings were of different pitches, 
that of the red being proportionate to the wave 
length of red, that of green to the wave 
length of green, and that of blue to the wave 
length of blue. From these three negatives 4 
single positive was made by contact printing with 
careful register. In this positive the pure reds, 
greens, and blues were ruled with their respective 
pitches, but the whites had all their gratings super- 
posed, and the intermediate colours had two or 
three gratings in more or less pronounced form: 
The gratings produced, of course, three spectra, 
and these, when projected on a screen, were not 
coincident. There was a point, however, at which 
they overlapped, and at that point the slit was 
placed, through which the transparency was viewed. 
When it was moved sideways the colours chang 
considerably, and it was not ible to believe 
that they reproduced the original. A slight move- 
ment probably removed the slit beyond the range 
of one of the spectra, and gave a result resultin 
from two of the screens only. A more detail 
explanation of the matter is to be found in the 
Philosophical Magazine for April, 1899. 

Mrs. Ayrton repeated the experiments on the 
hissing of the electric are, which she lately iin. 
formed befcre the Institution of Electrical Ea- 
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gineers, and which we reported at the time (see 
page 423 ante). Her stand was very popular all 
the evening, due, in part, to the very excellent way 
in which her apparatus was arranged. On the screen 
was seen the image of the arc, showing the form of 
the crater and the shape of the flame, and beside it 
were two spots of light travelling over scales of 
amperes and volts, so that the spectator understood 
exactly the conditions under which the arc was burn- 
ing. He could also hear the hissing when it occurred. 
On gradually increasing the current through an are 
maintained between carbons at a fixed distance 
apart, a point is reached when the arc hisses, its 
appearance changes, and the electric pressure falls 
about 10 volts. The experiments showed that this 
happens when the crater is too large to occupy the 
end only of the positive carbon, and therefore ex- 
tends up its side. The crater, being no longer pro- 
tected by carbon vapour from coming into direct 
contact with the air, now burns instead of volatil- 
ising, and it is this burning which causes hissing 
with its accompanying phenomena. This is proved 
(1) by excluding air from the arc, when experiment 
shows that the current can be increased, without 
producing hissing, to several times the value that 
would cause hissing in the air, (2) by blowing air, or 
oxygen, down a tubed positive carbon, when hiss- 
ing is found to take place even with quite a small 
current. 

The beautiful model of the Turbinia, which 
appeared at the recent conversazione of the In- 
stitution of Electrical Engineers, was shown by 
the Parsons Marine Steam Turbine Company, 
Limited, as well as a model of a torpedo-boat 
destroyer, and one of an Atlantic liner. The first 
is perfectly well known to all our readers, and the 
second boat is awaited with the greatest expec- 
tation by all interested in naval affairs. Its 
guaranteed speed is 35 knots, and its horse-power 
10,000 indicated, but those who know Mr. Parsons 
anticipate that he will exceed his guarantee con- 
siderably. The Atlantic liner which he proposes 
would have 38,000 horse-power, and a speed of 
27 knots. 

A wonderful example of handicraft—we had 
almost written glass-blowing—was shown in actual 
=— by Mr. W. A. Shenstone and Mr. W. T. 

vans. This was the manufacture of tubes of 
quartz, about 1 centimetre in diameter. The 
method is first to weld up fragments of quartz and 
draw them into rods about ;4;in. in diameter. A 
number of these rods are then laid longitudinally 
around a core of platinum, and are fused together 
into a tube, the platinum wire being gradually 
withdrawn to keep its end out of the hottest zone. 
The tube is finished, we gathered, by blowing. Of 
course it is nothing like the smooth product of the 
glass blower, but considering the refractory quality 
of the material it is a wonderful piece of work. It 
is expected that these tubes will be of great use in 
connection with researches on gases, as they do not 
condense the latter on their surfaces as does glass. 

In the meeting-room downstairs Mr. Herbert 
Jackson gave a brilliant demonstration of the phos- 
phoresence of various kinds of limes. In the recep- 
tion-room the Victoria and Albert Museum for the 
Seismological Committee of the British Association, 
showed Professor Milne’s horizontal pendulum seis- 
mograph. 

Among the exhibits which we described in con- 
nection with the last soirée were Mr. W. R. Pid- 
geon’s influence machine, Mr. Shelford Bidwell’s 
experiments demonstrating multiple vision, Mr. 
Adam Hilger’s Michelson echelon grating spectro- 
Scope, Sir Norman Lockyer’s photographs of stellar 
Spectra, and Mr. Edwin Edser’s phase change asso- 
ciated with the reflection of light from a fuchsine 
_ film. In addition there were a large number of 

photographs illustrating scenery and natural history, 
and some most interesting biological exhibits, but 
these do not fall within our province to describe. 





THE LATE FRANK THOMSON. 
Tar Pennsylvania Railroad Company has suffered 
4 severe loss in the sudden and premature death of 
. Frank Thomson, who had for two years filled 
the Position of its President. The Pennsylvania 
Railroad is probably better known in this countr 
than any other American railroad system ; ‘ended, 


a lately more than half the capital was held by 
»ritish investors. The railway hasa high historical 
interest, and during the last twenty years at least, 


_ been in all respects a system of the first 


» 48 regards its engineering work, its organisa- 








tion, and its management. The Act incorporating 
the Pennsylvania Railroad Company, with a capital 
of 10 million dollars, was passed by the Common- 
wealth in 1846. This was not, however, the beginning 
of the system, which dates back to 1826 (not to speak 
of John Stevens’ earlier charters) when the Pennsyl- 
vania Canal Commissioners were empowered to 
build the Columbia, Lancaster, and Philadelphia 
Railroad, one of the c»nnecting links of the great 
canal system of the State. Under the name of the 
Columbia Railroad, a horse-worked line, 82 miles 
long, was built about 1828, and for many years con- 
veyed passengers and freight between the eastern 
and western divisions of the Pennsylvania Canal. 
The first engine put on this road came from 
England, but it was not till 1836 that the line was 
properly equipped with locomotives. After ob- 
taining its charter in 1846, the Pennsylvania Rail- 
road Company lost no time in the active develop- 
ment of this railway that laid the foundation for the 
great system of to-day, which comprises about 3000 
miles of railroad. One peculiarity of the Pennsyl- 
vania system, from the commencement, has been con- 
tinuity of service on the part of its officers. The 
primitive Columbia Railroad was built by Major 
John Wilson, who died in 1833, and whose family 
for two generations grew up with and laboured for 
the company, and when the latter obtained its 
charter in 1846, John Edgar Thomson, who had 
been employed by Major Wilson, became a power 
in the new organisation. The construction of the 
railroad may, in fact, be ascribed to him, and he 
was, we believe, its first president, occupying that 

osition till his death in 1874. His successor, 

homas A. Scott, was in charge of a small station 
on the line in its very early days (1850), and gradu- 
ally occupied increasingly responsible positions, till 
he became president in 1874. He also died in 
harness, and was followed by the first vice-presi- 
dent, George B. Roberts, who had grown grey in 
the service of the company. When this election 
was made, now a good many years ago, Frank Thom- 
son was general manager, and it is only 
two years since that, having passed through 
the ranks of third, second, and first, vice-president, 
he succeeded to the position of supreme power. 
His untimely death leaves a gap that will be ably 
filled by another old officer of the company, Mr. 
A. J, Cassatt, but the vacant place his absence 
makes among a host of friends will never be filled 
up. Like all other conspicuous officers of the 
Pennsylvania Railroad, Frank Thomson’s whole 
career was bound up with the line and its welfare. 
He entered the then small shops at: Altoona when 
he was a lad of about fifteen, and had acquired just 
enough knowledge of railway work to be useful 
when the war of secession broke out. During the 
few troubled years that followed, he learnt more 
than would have been possible in three times the 
same period of quiet routine. Traffic management 
under pressure, repairs under the greatest difficulty, 
ambulance work under fire ; such experiences doubt- 
less made him the truly great man he was almost 
before he had arrived at man’s estate. After all this 
was over, and the ordinary business of peaceful rail- 
roading had to be resumed, he followed the usual 
stages towards the presidential chair, which are 
free to all those employed on the Pennsylvania 
Railroad who are powerful enough to mount the 
upward path. In 1864 he was made superintendent 
of the eastern division of the Philadelphia and 
Erie section; in 1873 superintendent of motive 
power ; in 1874 general manager of this great 
system ; a few years later, third vice-president ; in 
1882 second vice-president ; in 1888 first vice-pre- 
sident ; and, finally, he received the only honour 
that remained, except the last sad one, that was 
in the power of the company to bestow. It is 4 very 
brief record of a great career, but it leaves nothing 
unsaid, unless one entered into the countless details 
of a busy life of routine, and then the record would 
fill volumes. Frank Thomson leaves behind him the 
regrets of the entire railway world, and a thousand 
pleasant memories, as a sad legacy to a circle of 
friends wider than most men own or merit. 





THE MAIDSTONE SHOW. 

Tue Royal Agricultural Society of England are 
to be admired for the way in which they put the 
interests of the industry they represent before gate 
money. They hold their annual shows in the 
various parts of the country according to a pre- 
arranged plan, and do not confine themselves to 
those places in which large crowds of townspeople 





can be relied upon to swell the receipts. Each 
section of the country is visited in turn, and the 
agriculturalists of the neighbourhood have the ad- 
vantage of inspecting the exhibits, even in districts 
where the Society can scarcely hope to recoup itself 
of the enormous expense which it undertakes. This 
is exactly as it should be, for it is evidently the 
places where agriculture is the least thriving that 
need the most encouragement. This year the Show 
is at Maidstone, and although the county of which 
this town is the capital is understood to be blessed 
in the matter of soil and climate, and to yield a good 
return to those who till its land, yet it needs a 
sanguine disposition to believe that. the Society 
will find the balance on the right side when the 
accounts are made up. It is unfortunate that the 
Show at Birmingham proved to beso unsuccessful 
last year. It was expected that it would yield a 
large surplus ; but, instead, there was a deficit of 
15881. Although nominally at Birmingham, it was 
held at Sutton Coldfield, some eight or nine miles 
distant, and for some reason or other, possibly by 
fault of the railway companies, the attendance was 
relatively small. It should, according to arrange- 
ments, have been held at Maidstone, but . the 
lamentable outburst of typhoid fever in that town 
rendered it desirable to postpone the visit to Kent 
until this year. 

The Show ground at Maidstone, Mote Park, is 
somewhat restricted in area, particularly in the 
implement department; but this is not felt so 
severely as it would be in some other districts. As 
shown by the Table we print in accordance with our 
annual custom, the number of implements entered 


Country Meetings of the Royal A gricultural Society of 
England since its Establishment. 























Number Financial 
Soar ~~ of ne ba In- By amon ( Result. 
> eeting. plements ; + = Pro 
Entered. |Admitted./'" =Keeth, 
£ 
1839 |Oxford 54 re — 1,162 
1840 |Cambridge 115 a — 938 
1841 Liverpoo! 312 - — 2,166 
1842 Bristol 455 as — 1,806 
1843 Derby ‘8 508 ee — 38,164 
1844 Southampto 948 Ti - 2,142 
1845 |Shrewsbury 942 s — 2, 
1846 Newcastle .. 735 we — 2,138 
1847. |Northampton 1,321 se — 1,636 
1848 /|York.. . 1,608 ut — 2,826 
1849 Norwich ee 1,882 oe — 1,958 
1850 Exeter + oa 1,223 Be — 1,629 
1851 |Windsor He te — 1,294 
1852 Lewes ae 1,722 a — 3,218 
1853 |Gloucester .. 1,803 36,245 — 2,084 
1854 Lincoln 1,897 87,635 — 1,002 
1855 = |Carlisle 1,314 37,5833 | — 860 
1856 Chelmsford 2,702 32,982 — 1,982 
1857‘ |Salisbury . 2,496 37,342 — 3846 
1858 Chester 3,648 62,539 + 1,119 
1859 Warwick .. 4,618 55,577 + 1,433 
1860 Canterbury .. 3,947 42,304 — 2,005 
1861 Leeds « 5,488 145,788 + 4,470 
1862 Battersea .. 5,064 124,328 — 8,634 
1863 Worcester 5,839 76,807 — 1,279 
1864 Newcastle 4,024 114,683 + 1,342 
1865 Plymouth : 4,023 036 — 743 
1866 |NoShow .. “ oe <u 
1867 Bury St. Edmunds 4,804 61,837 -— 2,040 
1868 Leicester .. «:| » 6,369 7,138 + 488 
1869 |Manchester 7,724 189,102 + 9,153 
1870 |Oxford ae is 7,851 72,058 — 2,504 
1871 |Wolverhampton ..| 7,650 107,519 | — 2,175 
1872 |Cardiff a --| 5,843 85,185 | — 602 
1873 |Hull.. 5,634 104,722 | -— 414 
1874 Bedford 5,931 71,989 — 3,717 
1875 |Taunton .. 4,214 47,768 | -- 4,677 
1876 = | Birmingham 6,414 163,413 | + 3,424 
1877 ——|Liverpool .. Py 6,930 138,3°4 + 8,947 
1878 Bristol 4 pe 6,837 122,042 + 1,667 
1:79 Kilburn oo, --| 11,878 187,323 —15,064 
1880 Carlisle --| 4,196 92,011 | — 638 
1881 Derby 5,969 127,993 + 4,528 
1e82 Reading 6,102 82.943 + 20 
1883 |York.. ; 6,058 128,117 + 5,190 
1884 |Shrewsbury 5,241 94,126 + 2,301 
1885 Preston 5,313 94,192 + 1,921 
1886 Norwich 4,656 104,900 — 1,°62 
1887 |Newcastle .. 3,616 127,372 | — 2,029 
1588 |Nottingham 4,717 147,927 + 4,229 
1:89 |Windsor .. 7,446 155,707 | — 4,966 
1890 [Plymouth .. 4,143 7,141 | — 2,197 
1:91 Doncaster .. 5,347 111,500 + 104 
1892 Warwick 6,430 96,462 + 2,055 
1893 Chester 5,527 115,908 + 2,404 
1:94 |Cambridge .. 6,031 111,658 | + 1,006 
1895 Darlington .. 5,855 109,310 + 6658 
1896 | Leicester 6,447 146,277 + 3,600 
1897 |Manchester 7,340 217,980 + 4,074 
1898 | Birmingham* 4,938 98,277 — 1,568 
1899  |Maidstone* a 4,231 
* Since 1898 the exhibits in the special shedding have been 


grouped together, and do not bear separate numbers. 


is below the average of recent years, whilst the length 
of shedding for machinery is only 2192 ft. against 
3239 ft. at Birmingham, the total shedding in the 
implement yard being 12,200 ft., inst 15,491 ft. 
at Birmingham. The number of stands is 395, against 
502 last year. It is not difficult to understand 
this falling off. The great distance from the chief 
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centres of the implement manufacturing business 
must have deterred many manufacturers from being 
present, while others have greatly restricted their 
displays. It isnot every agricultural engineer that 
can expect to find a market in Maidstone. Kent 
is not called the ‘‘ Garden of England,” merely for 
its beauty. Its tillage in many parts is that ofa 
garden rather than of a field; the cultivation of 
fruit and hops can only be conducted on a restricted 
scale, and calls more for manual labour than for 
machinery, hence the demand for heavy implements 
cannot be a large one. The flourishing state of 
trade has also assisted to restrict the display. When 
makers are bombarded daily by vehement letters 
from their customers demanding the delivery of 
goods already weeks and months overdue, they 
have not the stocks to furnish large stands. 


THe ENGINEs. 

In accordance with our custom, we commence 
with the steam engines. It is, however, only to 
preserve the uniformity of our reports that we do 
so, because there is really nothing to report about 
them in the way of novelty, either for the purpose 
of example or of warning. To attempt to improve 
upon the practice of the leading firms of agricul- 
tural engineers in this department is like trying to 
gild refined gold. In the wide range covered 
by our profession no greater success has been 
achieved than in the portable engine and the 
agricultural locomotive. These machines are per- 
fect specimens of the combination of science 
with practice, and if we had to choose a repre- 
sentative article, showing high-class material, per- 
fect workmanship, and the intelligent adaptation of 
means to ends in the highest degree, we should 
find it difficult to discover a more apt exemplar than 
the portable engine. It has been produced by a 
long system of trial and error, directed by great 
mechanical and scientific skill, and it is difficult 
to surmise in what direction any further improve- 
ment is to be sought. At the present time the wise 
manufacturer does not allow his mind to run upon 
changes of design. He concentrates his attention on 
the improvement of the processes of his business, 
and not on modification of the final product. He 
strives to codify—if we may borrow a legal word— 
his methods, and to reduce their number. He 
examines his designs and eliminates all variations 
which serve no useful purpose. To obtain like ends 
in different machines he adopts identical means, 
knowing that trivial differences between parts which 
are intended for similar purposes, can do no good, 
while they add greatly to the cost of manufacture. 
He is ever on the look out for the best materials, 
not only in the sense of strength, but more par- 
ticularly of uniformity, so that his methods shall 
not need to be modified from day to day, or week 
to week, to suit different consignments of materials. 
Above all, he keeps abreast of the times in regard 
to his tools. His greatest expense is for labour, and 
the uncertainty of the human element in his work- 
shops, due to carelessness, unskillfulness, and occa- 
sional unaccountable aberration, is the chief cause 
of whatever difficulties he may have with his cus- 
tomers. Hence he is ever eager to replace hand 
work by mechanical processes, with their greater 
certainty, and their superior economy. It is his 
aim to reduce the costs of manufacture, and at the 
same time to attain to a uniform product which 
shall be a credit to himself and a satisfaction to his 
customers. Such endeavours, however, do not 
reveal themselves to the onlooker at the Show, 
except in an inferential manner, and provide no 
matter for a report of this kind, which, of course, 
cannot diverge into an essay on manufacturing pro- 
cesses and methods. 

We suppose there is scarcely one among our 
readers who expects to learn of the presence of any 
striking novelties at Maidstone; the times are 
against such productions. The engineering indus- 
tries are on a flood tide of prosperity, and there is 
work for all in the production of standard articles. 
We fear there are no firms who have not pawned 
their promises beyond all possibility of redemption, 
and whose stock of excuses did not run dry months 

o. Deliveries are behindhand to an almost un- 
heard-of extent, and the kind of experiment which 
could tempt a manufacturer now, must be compar- 
able to a gold mine, with pockets of pure metal in 
sight. If there were the prospect of the present 
prosperous times continuing indefinitely, the Royal 
Agricultural Society would lose the support of a large 
proportion of its exhibitors ; it is certain that most 
of the engine-builders are now entirely indifferent 








about taking orders, and only appear at Maidstone 
because they know that the present happy plenti- 
tude will not last, and that they must not allow 
themselves to be forgotten. Not only are the 
engines they show already sold, but their output 
ry os ken for months ahead, and he would be a 
valued customer for whom they would entertain the 
idea of altering their standard patterns. Certainly 
they would not do it for the sake of providing an 
attraction for the crowds which throng to Mote 
Park. 

To eke out our report of this section, we ma 
include in it the new self-propelled vehicles whic 
are being constructed to take advantage of the 
new Act. They are not motor cars, as the term is 
usually understood, neither are they traction en- 
gines. They are designed for heavy traftic, and carry 
their loads, instead of drawing them. The first to 
be noticed is the steam lurry of Messrs. Mann and 
Charlesworth, Dewsbury - road, Leeds, which is 
illustrated on pages 812 and 816. It will be seen 
that the lurry or truck is separate from the engine, 
and is carried on its own road wheels, which are of 
the same diameter as the engine wheels, the distance 
between the truck wheels being just sufficient to 
allow them to come outside the engine wheel (see 
illustration on page 812). The engine and truck 
wheels are then connected together by two driving 
pins or bolts, so that the truck wheels are directly 
rotated by the engine wheels, and thus become 
driving wheels instead of trailers, and the weight 
of the truck and its load is available for getting 
better adhesion to the road and preventing slipping. 
The boiler is of the locomotive type, and the fire- 
box shell sideplates are extended a long way back- 
wards ; they are connected together by top, bottom, 
and end plates to form the tank, and also to become 
a substantial bed for carrying the engine. The 
engine is compounded, the high-pressure cylinder 
is 4 in. in diameter, the low-pressure cylinder is 
62 in. in diameter, the stroke being 8 in. ; the 
crankshaft is 2} in. in diameter, the intermediate 
shaft 24 in., and the main axle 3} in. All brackets 
for carrying shafts are of cast steel, also the gearing, 
the main and differential gear being 1? in. pitch. 
The coke bunker is on the top of the boiler, and 
the driver’s box on the side of the firebox. The 
truck wheels are under the centre of the platform, 
in order to balance it, so that the truck can be 
tipped to afford access to the engine in case any- 
thing requires doing to the latter. The truck has a 
12 ft. by 6 ft. 4 in. platform, and is constructed to 
carry 5 tons. Both engine and truck are mounted 
on springs. The engine is reversed by the makers’ 
single eccentric reversing gear, and is provided 
with two speeds. The weight of the engine is 
2tons 18 cwt. The weight of the truck is 1 ton, 
the arrangement being designed to comply with 
that part of the Act which allows an engine of less 
than 3 tons to draw a vehicle of less than 1 ton 
weight unloaded. . 

A motor wagon to carry 2 tons is also shown by 
Messrs. Jesse Ellis and Co., Limited, of Maidstone. 
This has a long body like a Pickford van, with a 
platform in front on which the driver stands, and 
which also carries a small water-tube boiler, which 
is fired from the top. The engine lies horizontally 
below the floor of the wagon, and is carried on a 
frame which is supported at one end by the axle- 
boxes, and at the other by a swivel joint, which 
leaves it free to accommodate itself to the motion of 
the wheels. The engine is compounded, and has 
cylinders 4 in. and 8 in. in diameter by 6 in. stroke. 

ere are two speeds, of 2? miles and 5 miles an 
hour respectively, the transmission being by cut 
steel gear. The boiler is fed by a pump worked 
off the engine, and there is, in addition, an 
independent steam pump below the driver's plat- 
form. The steering is done by the front wheels. 
There is a handbrake on the flywheel, and a spoon 
brake on the travelling wheels. There is probably 
a considerable market for motor wagons in country 
districts, as they would serve admirably as feeders 
to the railways. Everything, of course, depends 
on their construction, as it is the repairs bill which 
is to be feared to eat up the profits. The present 
limit of weight--3 tons—bears very hardly on 
designers, and it is difficult to keep within it, and, 
at the same time, to provide ample strength and 
heating surface. Messrs. Mann and Charlesworth, 
as explained above, have obtained a considerable 
advantage by placing the wagon astride the engine, 
and thus they have nearly an extra ton available 
for the boiler and machinery, without resorting 





to the cumbrous expedient of having an entirely 








separate vehicle. ‘They tell us they are preparing 


to put their ns on the market in large numbers, 
Messrs. Jesse Ellis and Co. also showed a motor 
buck wagon. 


Another class of machine which may be classed 
among steam engines is the searifier, which 
forms part of a steam roller. One of these, con- 
struc in accordance with Mr. H. H. Hosack’s 

tent, is shown by Messrs. Charles Burrell and 

ons, Limited, Thetford. This, as will be seen 
from the illustration on e 812, consists of a very 
strong cast-steel frame, which is carried from the 
axle, and encloses one of the travelling wheels. At 
each end it has a very heavy tool-box, fitted with 
three tools, —s to be forced through the 
macadam to break it up before the new metal is 
applied to the road. The entire frame is connected 
by a link to a rocking quadrant operated by worm 
ear, and the frame can be immediately tilted to 

ring either end into operation, accordingly as the 
engine is required to go backwards or forwards. 
Each tool can be set separately to do its proper 
share of the work. The fore carriage is also of 
novel construction. As shown in the engraving, 
the shoulders of the front or steerage fork transfer 
the pressure to a saddle piece which has two trun- 
nions on it. These trunnions lie in recesses in 
the saddle, and can rotate slightly in it to allow 
the roller to adapt its position to inequalities in 
the road. Messrs. Fowler and Co, also show a 
steam roller fitted with the Bomford scarifier, 
which we described last year, and which likewise is 
attached to one end of the main axle. Messrs, 
Aveling and Porter likewise show a steam roller 
fitted with a scarifier. There is no doubt that the 
question of scarifying roads before laying new metal 
is worth more attention than it generally receives. 
The perfunctory surface picking generally done by 
hand fails to secure the perfect union between the 
new and old material which is desirable, and 
nothing less than a complete ‘‘cultivation” be- 
neath the surface is sufficient. 

Our readers will smile to see the Darby land- 
digger classed among novelties, as many of them 
can remember it for the last twenty years. Never- 
theless, it appears in an entirely new form at Maid- 
stone. It now consists of an 8 horse-power trac- 
tion engine, having at its rear a ‘‘revolving screw 
digger,” triangular in plan, the base being applied 
to the engine. The two are connected together by 
joints, so that they can give separately to the in- 
equalities of the land. On each side of the digger 
are ten vertical spindles, driven by gearing from 
the traction engine, and at the bottom of each 
spindle is a yoke-piece from which projectdownwards 
two other spindles, each carrying an 8-in. dished 
steel disc at its end. When the engine is travelling 
over a field these pairs of spindles revolve round 
each other, like couples waltzing, the whole frame 
being lowered until the discs are from 2 in. to 
10 in., according to circumstances, below the sur- 
face. It will be readily conceived that the soil 
receives a thorough stirring and slicing, the more 
so as the spindles are slightly inclined in different 
ways, and the discs do not move in horizontal 
planes. We were told that the machine will cover 
11 ft. 6 in. in width, and that it will dig ? acre per 
hour. 


Gas anp O11 ENGINE. 


The gas engines have this year mostly failed to 
offer their usual attraction to the general public, 
for the reason that only is a few cases have they been 
at work. For the first time within our recollection 
there was no gas laid on to the ground, and, there- 
fore, it was only those who had gas-making plants, 
or who could command the use of them, who co 
run their engines. An engine made by Messrs. 
Humpidge, Holborow, and Co., Limited, of Dud- 
bridge, Stroud, of very substantial design, was run 
by a gas plant made by Messrs. J. H. Walker and 
Partners, Temple Gate and Eagle Iron Works, 
Bristol. The fuel used in the producer was small 
anthracite coal, the air being forced through it by 
a blower fed with superheated steam. The gas was 
passed through a washing-box, tubular coolers, hy- 
draulic box, coke scrubbers, and sawdust scrubber, 
into a steel gasholder. We hope to illustrate 4 

lant of this kind at an early date, and, therefore, 
orbear to go further into details. Messrs. Walker 
supplied us with copies of tests made with different 
lants they had erected. At the works of Messrs. 
Ward and Co., Limited, Worcester, the consum 
tion, on an eight-hours’ test, came out at .658 | 





of fuel per indicated horse-power, the engine giving 
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an average of 77 horse-power. At the works of| and Fletcher, Kentish Engineering Works, Maid- 
Messrs. W. B. Brown and Co., Bankhill, Liver- | stone — is shown the Sibley oil - gas producer. 

], an engine giving 73 horse-power was driven|In this there are three retorts kept at red-heat 
y .791b. of fuel per horse-power per hour, the test | by a coke fire burning on a grate below them. 
extending over a week, and including fuel consumed Into each retort oil is dropped, and is im- 
at night and during meal times. This question of| mediately ‘‘ cracked,” or decomposed into _per- 
gas production is likely to assume considerable pro- | manent gases of high illuminating quality. These 








Hor-Wasutxa Apparatus BY M:ssrs. MrRRYWEATIER AND Sons, Lonxpon. 


Portions in the near future. The immense gas en-jare then washed and scrubbed, and are suit- 
gines which are being built in America, and which | able both for lighting and power purposes. The 
will be speedily introduced into this country, will | makers, Messrs. John Sibley and Co., Maidstone, 
all be driven by producer gas of some variety, mostly | state that the cost of the gas, when reduced to the 
by the mixture generated by blowing a mixture of |same power as town’s gas, is 1s. per thousand 
steam and air through glowing fuel. cubic feet. Messrs. Drake and Fletcher exhibit 

At the adjoining stand—that of Messrs. Drake |for the first time at a Royal Show, They bring 


both gas and oil engines of very neat and sub- 
stantial design. Messrs. Crossley Bros. have -as 
usual a large show, the only new type, however, 
being an eight man-power engine, giving 1} horse- 
power on the brake. Messrs. Stevens and Barker, 
of Victoria Works, Maidstone, show a number of 
neat oil engines constructed by Messrs. L. Gardner 
and Sons, Patricroft, Manchester. In this engine 
the oil is pumped into the vaporiser at each stroke, 
the pump being driven by a hit-and-miss motion 
under the control of an inertia governor operated 
by an eccentric running at half the speed of the 
crankshaft. 

Messrs. Robert Stephenson and OCo.,- Limited, 
of Newcastle-on-Tyne, have modified the design of 
their oil engine, and enter it as a ‘‘new imple- 
ment.” The exhaust is no longer used to heat 
the vaporiser, but es right away. In its place 
is an independent lamp, which keeps both the igni- 
tion tube and the vaporiser hot.. The latter is 
exceedingly simple, and is only a pipe into which 
the oil is sucked at each inspiring stroke of the 

iston. The oil is delivered into a small reservoir 
by a float valve, which keeps it at a constant level. 
This is 4 in. below the level of the egress passage, 
the oil being raised the }in. by the sucking action of 
the piston. The opening of this passage is controlled 
by the governor, which first chokes the supply of oil 
and finally cuts it off altogether. Maun. tin yes, 
Limited, of Birmingham, have, as usual, a large 
display of gas and oil engines. Among them is a 
gas engine of 30 brake horse-power, in which the 
cylinder and combustion chamber are cast in one 
piece. We were informed that a test of this engine 

ave 15 cubic feet of gas per indicated horse-power. 
The Campbell Gas Engine Company, Limited, of 
Halifax, showed an oil engine fitted with an air 
compressor at the side, also several engines 
driving pumps for water supply. Messrs. Green- 
wood and Batley, Limited, Albion Works, Leeds, 
show the Brayton oil engine. It is the first time 
that this has appeared at a Royal Show, but, as we 
described it in our report of the Article Club 
Exhibition in our issue of the 2nd inst. (page 714 
ante), there is no need to go again into details. 

Messrs. Capel and Co., of 168, Dalston-lane, 
London, have in their stand two oil engines 
of 3 and 8 brake horse - power respectively. In 
these the oil is kept at a constant level in a re- 
servoir, and is sucked up from it a } in. by 
the inspirating stroke of the piston. The oil 
impinges on a baffling plate, by which it is broken 
into spray, and it is further divided by -pass- 
ing through wire gauze. The engine is provided 
with the usual gas, inlet, and exhaust valves, and 
with an inertia governor which controls the inlet 
valve. The National Gas Engine Company, Limited, 
of Ashton-under-Lyne, have a large display of 
engines, with a gas-making plant. One of the 
engines is fitted with a single self-starter. This 
consists, in the main, of a pump on the side of 
the cylinder. By this pump gas is forced into the 
cylinder, the exhaust valve being first slightly 
opened. When sufficient combustible mixture has 
accumulated, a screw plug on the top of the ignition 
tube is eased, and the mixture flows up the tube 
and is fired. An explosion then takes place, and 
the engine starts, to go on with its usual cycle. 
There are, in addition, many other makes of oil and 
gas engines, most, if not all, of which have been 
noticed in our columns at various times ; they, 
however, call for no special mention now. These 
engines gradually become more and more like each 
other, and it is idle to try and explain their differ- 
ences without the aid of detailed drawings. Each 
has a gas valve, an air valve, an exhaust valve, and 
a governor, and the ways in which these can be 
satisfactorily designed and driven are strictly limited, 


IMPLEMENTS. 


The most noticeable feature in the Show is the 
= of large numbers of local firms_ who ex- 

ibit machinery not made by themselves. Some 
stands are quite representative gatherings of many 
makes, and not a few contain large assortments 
of American implements. The more recent of them 
can be detected at a glance. While those Trans- 
atlantic firms who have been established in this 
country fora long time, have adopted styles and 
finishes agreeable to British tastes, the new-comers 
send their apparatus in their original form, and it 
must be uphill work to sell them. We are by no 
means certain that the American methods, at least 








in the matter of —- are not superior to our 
own. A great deal of the money spent in painting 
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and varnishing agricultural implements is absolutely 
thrown away, They are “ee into miry fields, 
and in a few hours their splendour of vermilion 
and bronze is hopelessly besmirched, The red lead 
of the bridge builder, or the neutral tint of the tool- 
maker, would be more appropriate and cheaper 
finishes. Still the taste of the British farmer has 
to be reckoned with, and as he likes to see his 
implements resplendent for one day at least, the 
American will need to indulge him if they are to 
make a market. Of course, many American im- 
plements are gaudy in the extreme, but there are 
numbers at Maidstone which are as plain as a ma- 
chine should be. 

Prominent amongst Messrs. Blackstone and Co.'s 
exhibits is their new swath turner. In this ma- 
chine, as in theolder swath turner made by this firm, 
the forks work at an angle to the line of draught, 
and have practically the same motion, although it 
is obtained in a different and simpler way. The 
two turning forks in the new implement are sus- 

nded from the opposite extremities of an oscil- 

ating beam, which works at a suitable angle to the 
main axle, giving the forks their necessary vertical 
motion. The horizontal movement of the forks is 
obtained by connecting each of them by means of 
rods attached at a suitable distance from their point 
of suspension to two of the pins of a three-throw 
crank, the third pin of which by similar means is 
made to oscillate the beam. The two movements 
described above, combined with the forward motion 
of the machine, result in an action of the tine bars 
to turn the swath in an efficient manner. The 
frame of the machine is very compact, as the work- 
ing parts only require support at one point, and the 
whole of the movement is derived from one crank- 
shaft drawn by asingle pair of bevil gears. 

Last year we described a very practical and 
efficient manure distributor, constructed by Messrs. 
Sergeant and Co., Limited, of Northampton. It 
was designed to deal with the sticky varieties of 
patent manure, which will not run through the 
yen and passages of many forms of distributors. 

t appears again this year as a new implement, 
because the gear for operating the hopper and 
shield have been veneialind to secure greater ease 
in working. The chief feature—that the manure 
is contained in a large hopper, from which it is 
thrown by revolving forks, the hopper being 
steadily raised towards the forks—is not changed. 

Attempts to decrease the danger of chaff-cutters, 
and to make them comply with the recent Act, 
still continue, and on the stand of Messrs. Bam- 
ford and Sons, Uttoxeter, is to be seen a new 
design of chaff-cutter. In this there are two feed- 
ing webs, one in the trough, and one working at 
an angle to it ina frame above. These two webs 
practically render the machine self-feeding, while 
in addition there is a safety lever arranged in such 
a position that the rollers can be put out of gear 
immediately. The Harrison Patents Company, 
Limited, Stamford, show two new cultivators, one 
with seven tines in two gangs, and the other with 
thirteen tines in three gangs. Messrs. Coleman and 
Morton, Chelmsford, also show a new spring tine 
cultivator with seven tines. 

As most people know, the platform of a thrashing 
machine, on which the man stands, is constructed, 
in part, by extending timber flaps, which are 
- seen out and fastened in position by fly-nuts. 

aturally these nuts are very apt to get lost 
when they are removed after a day’s work. 
To avoid this Messrs. Clayton and Shuttleworth, 
of Lincoln, now make the connection by a link 
and a crank lever. When the flap is horizontal 
the link on itis placed on a pin on the end of the 
crank lever. The lever is then pulled over until 
the pin passes the centre, when the whole arrange- 
ment is stable. This is a small matter, but it adds 
considerably to the ease of working, as there are 
no loose parts to go astray. 


Hor-WasHIna Macuines. 
At one or two previous shows special atten- 
tion has been directed to machines for spraying 
liquid insectides over growing plants, and this 
year a special prize of 501. was offered for such 
apparatus specially adapted for use in hop gardens. 
he following is a list of the firms who entered the 
competition, together with the prices of the ma- 
chines. 
Messrs. Merryweather 
Limited, Greenwich ... _... “é 
Messrs. W. Arnoldand Sons, Tonbridge 
Messrs. W. Weekes and Son, Limited, 
Maidstone ce oa aa st 


and Sons, 





£ 8. 

Messrs. W. Lambert and Son, Hors- 
monden ... = e i cag 52 10 
Messrs. Drake and Fletcher, Maidstone 55 0 
Ditto itto 50 0 

Messrs. Henry S. and F. Tett, Faver- 
sham a EA sez a vo 48 0 


The first of these machines is illustrated on 
page 821; it is at work in the gardens of Mr. A. J. 
Thomas, Rodmersham, near Sittingbourne, and 
was designed and supplied by Messrs. Merry- 
weather and Sons, Greenwich-road, London. The 
plant consists of a portable steam pumping engine 
of the firm’s well-known ‘‘ Valiant” type, which 
takes a supply of prepared insecticide from a tank, 
and delivers the mixture through lengths of iron 
piping or flexible hose laid in the plantation. 
Sometimes water only is drawn into the pump by 
the main suction pipe, while a smaller suction pipe 
draws a strong solution of the chemical used from 
a separate tank in the required proportion. At 
intervals in the main, T-pieces are provided, and 
lengths of hose taken from these to any desired 
points. Regulating nozzles are fixed at the ends, 
so that the force and character of the sprays can be 
altered at will. So many as twenty-four powerful 
jets can be thrown at once upon the foliage, cleans- 
ing it thoroughly with very little waste. The 
pumping plant is extremely portable and weighs 
only about 6 cwt. The engine and boiler can be 
wheeled about by one man over rough or uneven 
ground, a light iron carriage with high wheels 
being provided for the purpose. This carriage is 
shown in the first engraving, which represents hop 
plants at the Rodmersham gardens being washed 
by the ‘‘ Valiant.” The boiler is of the makers’ 
water-tube type, and is capable of raising steam of 
100 lb. pressure in ten minutes from time of light- 
ing the fire. The cylinder is vertical and drives 
the pump direct, a crankshaft with flywheel being 
provided to operate the slide valve and determine 
the stroke. In addition to being adapted for fruit 
and hop washing, the engine is always available for 
fire extinguishment, as the pump will deliver 100 
gallons of water per minute, and throw a ?-in. 
jet to a height of 80 ft. By throwing the pump 
out of gear the engine can be utilised as a motor 
for driving any farm or other light machinery. 

Messrs. Arnold’s apparatus was not complete in 
the early days of the Show. It appeared to con- 
sist of an ordinary portable engine, with an auto- 
matic steam pump carried on a frame built out 
from the front of the smokebox. 

The above were the only machines worked by 
steam power. The prize was awarded to a hand 
machine, one of those entered by Messrs. Drake 
and Fletcher. It is useless to endeavour to describe 
the differences between the hand machines without 
the aid of drawings, and we will therefore confine 
ourselves to the general features of the type. A 
hop-washing machine consists of a small rectangular 
tank, containing 75 gallons of insecticide, generally 
a mixture of water, soft soap, and quassia. It is 
carried on two wheels, and isdrawn by a horse. The 
method of attaching the shafts is an important part 
of the design, since the alleys between the ‘‘hills” are 
so narrow that the vehicle cannot be turned unless 
the shafts are hinged to it in such a way as to allow 
the horse to turn first. In the tank are three-throw 
pone geared to the axle, and these deliver the 
iquid into a stand-box from which there branch a 
number of hoses, or of rigid pipes, ending with fine 
nozzles. These nozzles are very numerous, and 
can be adjusted along frames, so that as the machine 
is drawn along the alleys all the foliage of the plants 
will be sprayed, particularly on the undersides of 
the leaves, the object being to kill the blight, or 
green fly. The liquid is thrown out at such a pres- 
sure that it is broken into fine spray by the nozzle, 
and spreads like a mist through the foliage. 


MISCELLANEOUS. 


The Cranstone Engineering Works, Limited, 
Hemel Hemstead, Herts, show a model of an 
hydraulic hoist, in which the quantity of water 
used is proportioned, in some degree, to the weight 
to be raised. The pistons are fixed, and through 
the hollow rods the water enters, the cylinders slid- 
ing up and down with the pulleys. There are, in 
the model, two cylinders, and there is an automatic 
valve which admits the water to one cylinder first. 
If this should not be able to deal with the weight 
by itself, the valve trips automatically, and directs 
the water into the second cylinder. The man has 
no thought to exercise in the matter, the valve 





taking complete control, and proportioning the 
expenditure of water between one or both cylinders 
as the circumstances of the case demand. We 
understand that the system can be extended to 
three or four cylinders, if required. 

The requirements of the local brickmakers have 
been met by Messrs. T. C. Fawcett, Limited, 
Hunslet-road, Leeds, by the introduction of a 
special brick press. In the part of Kent in which 
the Show is held, the clay produces a yellow brick, 
and when red bricks are required the colour is 
obtained by sanding their surfaces, When a brick 
so prepared is forced out of an ordinary mould, 
much of the sand is scraped off, with the result that 
the colour is impaired. Toavoid the result Messrs, 
Fawcett hinge the sides and ends of the mould, so 
that they fall away from the brick, and leave it 
free to be lifted without any friction on its sides, 
This collapsible mould closes in on the compressed 
brick, and forms a perfectly rigid box around it, 
withstanding the pressure without giving way in 
any degree. 

On several occasions of late we have seen at the 
Show conveyors for grains, flour, ore, and the like 
consisting of long troughs, to which a quick recipro- 
cating motion is imparted by a crank. Such a con- 
veyor is this year entered by Mr. G. F. Zimmer, 
82, Mark-lane, E.C., as a ‘‘new instrument.” The 
trough is carried by laminated springs which are 
slightly inclined in the opposite direction to thatin 
which the material is to travel. Mr. Zimmer tells 
us that a 12-in. trough will pass 10 tons of ore per 
hour, either on the flat or slightly inclined upwards. 
At the same stand is an elevator in which the cups 
are so formed that the back of the preceding cup 
forms a shoot for the discharge of the following 
cup. The cups are therefore placed close together, 
and the output of the elevator correspondingly 
increased. For the first time the Hardy Patent 
Pick Company, Limited, Sheffield, show a rock 
drill. This is made under the Daw patents, and 
works either with steam or compressed air. Among 
their miscellaneous exhibits is a ‘‘ spade attach- 
ment.” One would think that the ordinary spade 
was beyond improvement ; but it is stated that the 
labour of digging can be reduced by this appliance. 
It is a curved steel plate, about the size of one’s 
hand, which is clipped to the spade handle just 
above the blade. It is curved like the petal of a 
rose, and when the spade handle is forced down to 
separate the clod from the general body of earth, 
the plate comes in contact with the ground, and 
makes a fulcrum to assist the leverage. The spade 
rolls on this fulerum, and the work is done without 
the digger having to bend himself downwards 
nearly so far as he usually does. 

Mr. Harrison Carter, of 82, Mark-lane, E.C., 
shows an adjunct to his well-kown disentegrators, in 
the form of a sifting machine designed to deal with 
ground ginger, and other such-like bodies which are 
apt to stick together and not pass the sieve. The 
peculiarity of the machine lies in the form of the 
cam, which is made with sharp corners, so as not 
only to shake the sieve, but also to give it a sharp 
blow at each reciprocation. 

To the large number of circular-saw guards on 
the market, Messrs. R. W. Tayler and Co., of 
Bury St. Edmunds, have added another which has 
considerable merit. Over the saw are two curved 
bars carried from a fixed standard, and capable of 
being adjusted to suit saws of different diameters. 
These bars guard the whole of the visible periphery 
of the saw, except the three or four inches above 
the table where the timber is applied to be cut. 
To render this portion safe, two curved fingers 
project upwards through the slot in the table, and 
nearly meet one of the fixed bars. The lower bars 
are carried by a counterweighed spindle, and when 
timber is pressed hard against them they retire 
through the slot and leave the table free. The 
arrangement has suflicient inertia to keep it in posl- 
tion, ifa man should slip and bring his hand against 
it, until he can recover himself. Mr. John Duke 
Johnson, of 11, Broom-street, Blackburn, also 
shows an efficient saw guard. , 

As an aid to the introduction of the — 
system, Messrs. W. and T. Avery, Limited, ap 
wick, Birmingham, show a weighbridge for = 8 
and wagons, arranged to weigh and print tickets, 
both in English and metric weights. Mr. Thomas 
Eddleston, 76, Lansdowne-street, Blackburn, show 
achain pump manufactured by Mr. T. G. Porter, 
Bamber’s Yard, Preston, fitted with rabber -o 
in order to minimise the leakage of liquid down the 
pump tube. 
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Messrs. T. H. Briggs and Co., 19, Harley-street, 
London, W., showed the ‘‘ideal shoulder protecting 
trace hook” for vehicles. This is a coiled spring 
against which the horse draws, the idea being to 
ease the pressure on the collar when a ridden effort 
jg made. It is the form of the spring which is new ; 
the use of a spring for the purpose is very old. 

There was a competition of packages for the car- 
riages of soft and hard fruit, but the judges did 
not consider any of the exhibits of sufficient merit 
to deserve an award. The demands on our space 

revent us noticing the dairy exhibits, and these 
we therefore defer till next week. 


The attendance at the Show has been exceedingly 
small up to the tie of writing. It has, however, 
been noticeable for the presence of a large number 
of foreigners, principally Frénch, connected with 
Continental agricultural societies. In relation to 
this, the Prince of Wales said, at a meeting held on 
the Show ground last Tuesday : 


We are happy to see among us so many representatives 
of Continental agriculture. The two national societies of 
France and Germany, which correspond in tkeir respec- 
tive countries to the Royal Agricultural Society of 
England, have honoured us by sending influential depu- 
tations from their executive to visit the Show, and we are 
happy to welcome on the platform, as the representative 
of ll M. le Marquis de Vogiié, the president of the 
Société des Agriculteurs de France, which was founded 
in 1868 on the model of our society, and which is a very 
large and flourishing body. We are also happy to welcome 
Herr von Arnim, the chairman of the Direktorium of the 
Deutsche Landwirtschafts-Gesellschaft, whose position 
corresponds with that of our own honorary director. This 
society, which was formed so recently as 1884, also on our 
model, has already exceeded us in the number of its 
members. We have many points in common with both 
these societies, and I am sure it will be your wish that 
we should reciprocate in some way the compliment they 
have paid us by sending so distinguished representatives 
to attend the Maidstone meeting. 

The Prince then presented to the gentlemen 
named the badges of honorary membership in the 
Royal Agricultural Society of England. 

(Zo be continued.) 





THE MOTOR CAR EXHIBITION AT 
RICHMOND. 

Durine this week an Exhibition of self-propelled 
vehicles of various descriptions is being held in the 
Old Deer Park, Richmond. A track has been laid 
and trials of various kinds are made, but they are 
mostly of a nature to amuse the shilling public rather 
than of any practical engineering effect. Last week 
certain trials were made on the road by the Automo- 
bile Club, as stated in our former issue, and the 
present show is complementary to these trials. The 
majority of the vehicles shown were propelled by the 
usual oil motor, but there were two or three electrical 
carriages and about eight steam carriag«s and carts. 
It was somewhat difficult to obtain details of the 
exhibits owing to the fact that many of them were 
on the move on the track. Of the steam wagons 
we noticed that three were coal-fired. The Steam 
Carriage and Wagon Company, of Chiswick, showed 
two vehicles, one being a lorry and the other a brewer’s 
van. They also exhibited cart wheels with solid 
india-rubber tyres, having a protecting cover of steel 
attached in sections. We propose illustrating one of 
these vehicles shortly. Messrs. Bayley and Co. sent 
a steam page owner by a vertical compound en- 
gine, the road wheels ee driven by a circular 
internal tooth rack. The boiler was stoked from the 
top. The Motor Car Supply Company exhibited a 
number of vehicles, apparently of the usual type of 
oil engine carriage, a lorry driven by a four-cylinder 
Daimler engine of 2 horse-power being the most 
noticeable item. Messrs. Bailey and Co., had also a 
steam omnibus, which was run for a short distance. 
The Liquid Fuel Engineering Company showed a steam 
Wagonctte, which was running, taking visitors round 
the track. The same firm exhibited a steam omnibus, 
which has been built for use in France. The bevel 
_ and telescopic shaft arrangement, which has 

een adopted by this firm, was used in both these 
Vehicles. The wheels have iron or steel rims and 
wooden spokes. The wagonette and omnibus had 
both bare india-rubber tyres, but the firm showed 
Separate wheels with armoured india-rubber tyres. 
Messrs. Clarkson exhibited a steam lorry, a steam 
carriage and an oil burner in operation. This con- 
sisted of a coil in which the oil was vaporised by the 

e beneath, and contained within an iron inverted 
cone pierced with holes. They also had a steam 
ictoria running on the track. A number of motor 
tricycles were shown, some in operation, there being a 
contest for these vehicles, Among the supplemental 
exhibits may be mentioned a good show of machine 
tools and appliances by Messrs. Selig, Sonnenthal, 
and Co. ; india-rubber tyres applied to wheels of 


various descriptions by the Shrewsbury and Talbot 
Tyre Company, of Westminster. The Show, which 
was not by any means complete, at the time of our 
visit on Saturday last, closes to-morrow. 





THE ARTICLE CLUB EXHIBITION. 
Since the opening of the Article Club Exhibition we 
have paid another visit to the Crystal Palace, the 
various stalls being now complete. In addition to 
the interesting exhibits mentioned in our notice on 
pose 714 ante, are several others worthy of attention. 

he Doherty Iron Castings Process, Limited, of 16, 
St. Helen’s-place, E.C., have some specimen castings 
which bring forward the merits of their method of 
founding, which consists essentially of blowing steam 
with the air into the cupola ; and the tests by Messrs. 
D. Kirkaldy and Son of specimens containing 80 per 
cent. of scrap and 20 per cent. of pig iron gave an 
ultimate strength of over 15 tons per square inch ; and 
in the bending tests, with a standard bar 2 in. by 
1 in., showed a deflection of 0.36 in. in a length of 
3 ft. between supports under a load of 31.5 cwt. 
There is an absence of hard skin on the castings, und 
the }-in. plates stand }4-in. holes being punched 
in them without fracture. The Swift Cycle Company, 
of Coventry, show several parts of their machines 
in the various stages of progress of manufacture, both 
in the shape of forgings and details turned from the 
solid steel bar by automatic machinery. The Chubb 
and Son’s Lock and Safe Company, Limited, of 128, 
Queen Victoria-street, E.C., exhibit some excellent 
specimens of lockwork ; and the Milner’s Safe Company, 
Limited, 28, Finsbury Pavement, E.C., have fixed up 
a banker’s strong-room door, 7 ft. high by 3 ft. 6 in. 
wide, of compound plate, said to be burglar-proof as 
well as fire-resisting. When in position, the door will 
be secured by thirteen sliding bolts fastened by three 
combination lever locks. The whole of the mechanism 
is visible to the visitor to the Palace. An exhibit of 
copper, brass, and alloys, by Muntz’s Metal Company, 
Limited, of 23, Rood-lane, E.C., is interesting from 
the variety of uses for which this firm manufacture 
plates, bars, and tubes; a copper tube is exhibited 
which has done duty in the boiler of a locomotive for 
eighteen years, during which time it has run 480,000 
miles. 

The acetylene gas and calcium carbide industry is 
well represented by the Thornton-Scarth Automatic 
Lighting Syndicate, Limited, Artillery-street, Bir- 
mingham, who have a variety of apparatus for domestic 
and general use, their 150-light plant being suitable 
for a mansion or small village ; it is simple in the ex- 
treme and automatic in its action, there being no more 
mechanism than in an ordinary ree whilst it 
can be recharged with calcium carbide at any moment 
without stopping the working of the apparatus. This 
company also show a portable machine for the use of 
contractors in road work, excavating, &c., it being 
mounted on a pair of wheels, and fitted with a burner 
of 100 candle-power; it will burn for eight hours. The 
carbide for producing the gas is manufactured at the 
syndicate’s works near the Staffordshire coalfield. Hot 
water and sanitary engineering find a place at the 
stand of Messrs. M. Hall and Co., of 88, Wigmore- 
street, W., where examples of boilers for heating 
hotels and mansions are to be seen; whilst among 
their sanitary fittings is an iron inspection chamber 
for house drainage, the flanges of the inner cover of 
which dip into a narrow trough of mercury running 
round the four sides of the chamber, thus forming 
a perfectly gastight joint, an outer cover bolting on 
to the top of the chamber and closing the whole. 
There are several exhibits in the chemical or 
allied trades, Messrs. W. J. Bush and Co., Limited, of 
Artillery-lane, E.C., having an almost endless variety 
of essential oils and essences, their methods of manu- 
facture and improved machinery enabling them to pro- 
duce these important necessaries for the —<—. drug, 
and other manufacturing industries. In addition to 
the maritime exhibits mentioned in our previous 
notice, there is the fine model of Southampton Docks 
which forms the chief item of interest in the exhibit 
of the South-Western Railway Company. It is ona 
scale of 1 in. to 50 ft., and shows the inner, outer, 
and Empress docks and the various quays, which have 
helped so much to promote Scuthampton into the 
position of one of the principal ports for the Trans- 
atlantic traffic. 

One of the chief features in the existence of the 
Article Club is the discussion which takes place 
monthly on subjects of commercial interest; for next 
month it is proposed to take the cost and production 
of locomotives in England and the United States, and 
representative builders and users from both sides of 
the Atlantic will receive invitations to be present. 








Cusa.—Mr. J. F. Greenwood, consulting engineer of 
the Consolidated Traction Company, Pittsburg, and 
until recently chief engineer and general manager, has 
been appointed engineer-in-charge of the reconstruction 
of the lines of the Havana Electric Railway Company, of 


NOTES FROM THE UNITED STATES. 
t PHILADELPHIA, June 15. 

THE stringency continues in all departments of the 
iron and steel industry. Prices have advanced al 
along the line, and No. 14 foundry sold to-day for 
Midsummer delivery at 18 59 dols., No. 2at 17.50 dols., 
and grey forge iron at 16.50 dols. Great difficulty 
exists in obtaining the promise of deliveries at any 
time this year, makers much preferring to hold them- 
selves in readiness to profit by the advances that now 
seem so probable. Grey forge commands 12 dols. at 
Southern furnaces and 16.25 at Pittsburg. Bessemer 
is about exhausted at 17 dols. at furnace. Five large 
blast-furnaces will be producing in 60 days and five 
more in 90. _ Quite an increase in production can be 
counted upon this autumn, but requirements are open- 
ing up at a rate that makes it appear that the increase 
counted on will have very little effect. Billets are 
— 31 dols. at Pittsburg and 33dols. tide water. 

igh carbon 34 dols. and basic billets 38 dols. at mill. 
Sheet bars have advanced to 38 dols. All prices are 
moving upward, and consumers are manifesting great 
anxiety to get material. Plate now at mill is quoted 
at 2.60 to 2.70 dols. for flange; shell, 2.50 to 2.60 
dols. ; tank, 2.40 dols. Sheets have moved a tenth 
higher on black and galvanised, which are in very 
great demand. Pipes and tubes are higher, and the 
manufacturers are now facing the heaviest demand 
ever known. Further advances in this branch and in 
some others are certain. The advance of 5 dols. per 
ton on structural material was the signal for a 
general attack of bridge-builders and others to secure 
material, and at present rate the mills will sell their 
capacity up to October, before the end of this month. 
Implement and tool makers are very heavy buyers 
of material, and all merchant mills are just now 
accumulating an abundance of profitable business. 
penta | work of all kinds is crowding in. The 
American Plate Company is doing a profitable busi- 
ness. The Federal Steel Company and the other 
great poy are improving, and extending 
plants and building new plants. The discharge of so 
many thousand travelling men, agents, and office hel 
is causing consternation among the fraternity affected. 
The Puddlers’ National Association has arranged with 
the manufacturers for an advance in wages for the 
coming year, which means uninterrupted work. Two 
ocean liners are soon to be contracted for to be built 
by the Cramps. The steel rail mills have more work 
ordered than for ten years. ,All manner of iron and 
steelwork is in extraordinary demand. No reaction 
is probable or possible. The equipment of railroads 
and manufacturing plants is absorbing an enormous 
amount of material. The tinplate works at Pittsburg 
= producing 1000 tons of plate per day in a few 
weeks. 





LINCOLNSHIRE Rartways. — The Louth and Lincoln- 
shire East Coast Railway Company has decided to sell 
its line from Louth to Mablethorpe to the Lincoln and East 
Coast Railway and Dock Company for 90,000/. The pur- 
chasing ——— propose to construct docks on the east 
coast between Grimsby and Boston, as an additional out- 
let for the Midland coalfields, while attempts will also be 
made to develop fishing industry. 





Coat IN CUMBERLAND.—There is a possibility of a 
colliery being opened at Allonby, a seaside district of the 
Cumberland coal bed hitherto unworked, if satisfactory 
terms can be arranged between the Lord of the Manor 
and a Liverpool gentleman who is promoting tbe project. 
There is also a prospect of another pit being opened at 
Fletchertown, near Aspatria, trial operations by the West 
Cumberland Hematite Iron Company some time since 
having proved satisfactory. 





Batpwin Locomotives.—The business secured by the 
Baldwin Locomotive Works thus far this year has been 
very great. Last year 750 locomotives were turned out 
of the works, and although in point of numbers this was 
not so great a production as in 1889, 1890, or 1891, the 
tonnage was as great or greater than in the best year, owing 
to the heavier type of engine demanded. This year the 
most conservative estimates shows an increase of 25 to 
33 per cent. in the number of engines likely to be made, 





CoaL IN YORKSHIRE.—In consequence of the high 
prices now ruling for coal in Yorkshire, arrangements 
are being made for reopening several collieries which 
have been closed for 30 years. This is the case with an 
old colliery at Silkstone Common, near Barnsley, which 
has been idle since 1869. A company is reopening the 
old workings, and in a short time to 300 men will be 
employed. Several hundred acres of the seam are avail- 
able for working; and as the coal is good for coking, it 
will doubtless be sought after. The shafts are near the 
Great Central Railway from Penistone to Barnsley, and 
near a range of between 70 and 80 coke ovens, all of 
which are in full work. On the other side of Barnsley, 
a new colliery company has been formed to take over the 
Ryland’s Main Colliery, which has been closed for some 
time. At this place arrangements are being made to 
sink to the Silkstone scam. The development of the 
new Grimesthorpe Colliery, near Cudworth, which will, 
when properly out, rank as one of the largest concerns in 








Havana, Cuba. 


South Yorkshire, is progressing rapidly. 
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MISCELLANEA. 


THE traffic receipts for the week ending June 11, on 
thirty-three of the principal lines of the United King- 
dom, amounted to 1,790,370/., which was earned on 
19,6044 miles. For the corresponding week in 1898 the 
receipts of the same lines amounted to 1,652,081/., with 
19,163? miles open. There was thus an increase of 
138,289. in the receipts, and an increase of 440? in the 
mileage. 

In calling for bids for the armour needed for new war- 
ships, the United States Congress fixed a limit to the 
price, which was decreed must not exceed 300 dols. per 
ton. The ballistic requirements, however, are such as to 
be satisfied only by Krupp armour or an equal quality, 
and this being so, both the Carnegie Company and the 
Bethlehem Company have refused to bid, although the 
total contract, even at the price named, would have 
exceeded 8,000,000 dols. 


A highly important contract will be let in December 
next for the construction of a large quay and intercepting 
drain at Alexandria ; and through the courtesy of Mr. D. 
Baker, hon. sec. to the British Chamber of Commerce, we 
have been supplied with copies of the specifications. The 
magnitude of the contract may be estimated by the fact 
that the Municipality intends to raise a loan of half-a- 
million sterling to provide the necessary funds. Full 
particulars and copies of the plans and drawings can be 
obtained on application to the Municipality, at a cost of 
10/. 5s. 2d. sterling. 


At Wednesbury Police Court on Tuesday, two steel 
smelters in the employ of the Patent Shaft and Axle- 
Tree Company were summoned for neglecting their 
work. The whole of the steel smelters had, it appeared, 
gone on strike, gga deg their reason that the firm had 
put on men with whom they could not work. Through 
the men’s action the whole of the steel production of the 
company was stopped, and it was stated that 160 tons of 
coal were burned in waste, damage to the amount of 80/. 
was done to the furnaces, and 7s. 6d. per ton was lost on 
350 tons of steel which might have been manufactured. 
Altogether the firm claim 250/. Summonses have been 
taken out against forty other men. The defendants were 
fined 4/. and costs each. At the same Court ten iron- 
workers in the employ of the Tipton Iron and Steel Com- 
pany were ordered to pay 10s. damages and costs each for 
can thes of work. In this case the men said that they 
could not work owing to hot weather. A similar defence 
was made by two axle forgers in the employ of Messrs. 


Disturnal and Co., and they were ordered to pay 20s. | 4 


damages and costs each. 

An important step is ety 
smndnaenl iron ends of the country. 
from the Midland Unmarked Iron and Steel Trades 
Association, but embraces North and South Staffordshire, 
Yorkshire, Scotland, and Wales, which are the whole of 
the finished iron-producing centres in the United King- 
dom. As briefly stated in the Times last Saturday, a 
circular has been issued by Mr. H. G. Mantle, on the 
initiation of the Midland Association, inviting an ex- 

reesion of opinion upon the question of the abolition of 

iscounts. Answers are solicited to the following ques- 
tions: ‘‘1. Should discounts be abolished altogether ? 
2. Or only partially—viz., on all accounts nut paid at 
latest on 10th of the month following delivery? 3. 
Should the extra 1 per cent. to merchants be withdrawn ? 
4. What in your opinion should be the saximum discount 
(if any) for prompt cash against invoice? 5. Should usual 
discount and terms of payment be continued to export 


in connection with the 


merchants?” ‘The pro 1 is a serious one, and will 
meet with a great deal of opposition from merchants 
and buyers. The whole of the replies to the circular 


have not yet been received, but those which have come 
to hand indicate a remarkable unanimity of opinion. All 
the leading firms in the country who were appealed to 
are favourable to the proposal. The present is a most 
opportune moment for giving effect to the suggestion. 
It could only be carried out on a rising market. At the 
current rate of bar iron the abolition of discounts would 
represent a gain to producers of about 3s. 9d. per ton; 
but to get rid of what had been described as an ‘‘absurd 
anomaly,” manufacturers would probably, when the next 
advance in prices became due, begin to charge net instead 
of making any alteration in selling prices. A meeting 
will shortly be held to consider the replies. The majority 
are already to hand, and fully 90 per cent. are favourable 
to the principle of net charges. The merchants will 
naturally oppose the scheme, and the buyers, who are 
users of the iron for various purposes and who explain 
that their customers claim discounts, will assist them. 
The action of the coalowners who lately suddenly with- 
drew discounts has proved an unqualified success, and 
now no complaints are heard about it. It is understood 
that the discounts were originally conceded to induce 
vayment on the 10th of ‘he month following delivery ; 
ut now only a few pure rs are so prompt with their 
cash, and if the payment is deferred until the middle 
of the second month, the 24 per cent. is deducted all 
the same. 








WestIncHousE ELkctro-PNguMATIC SIGNALLING Ap- 
PARATUS : ADDENDUM.—We regret that by an oversight 
we failed to give Mr. J. Wilson, M.I.C.E., of the Great 
Eastern Railway, credit for the foresight and enterprise he 
has shown, in introducing this new system of signalling 
into practical railway working in En Sod. The greater 


credit is due to Mr. Wilson, as too frequently engineers 
in responsible positions prefer to wait till someone else 
has made the first move, and taken the risk, thanks always 


It emanates | pa 





THE LEITNER 


MOTOR VEHICLES AT RICHMOND. 
To THE Epritor oF ENGINEERING. 

Sir,—We noticed the paragraph in to-day’s issue of 
your paper respecting Motor Vehicles and the Competi- 
tions at Richmond. Yousay: ‘One electrically-driven 
carriage, which appeared to be of American origin, made 
a triumphal progress - f to the top, but it may be ques- 
tioned as to the state of the batteries after such a tour de 
force. 

As ours was the only electrical carriage that triumph- 
antly did the hill climbing and long-distance tests, your 
ragraph obviously refers to our vehicle. The carriage 
1s one which has m built by this company partly in 
America, in the same way as we build motor cars in 
France and other countries, specially for the Leitner 
system, the Leitner accumulators, and the Leitner 
controller, 

The battery in this “buggy” had previously done 
500 miles under the observation of an expert, under most 
severe cenditions, and at 6 to 10 times the usual discharge 
rates. It is not only a hill climber, but is capable of 
travelling on ordinary is between 60 and 70 miles, 
and at great speeds. With the same battery this carriage 
has travelled at a rate of 26 miles an hour on a run of 
62 miles, and the condition of the battery is just as good 
now as ever, and we are quite ready to do the hill climb- 
ing test an indefinite number of times; so that your 
remark as to the probability of the battery being 
seeeree was erroneous as well as absolutely unjusti- 
able. 
It must be observed that the battery used was under 
seal from our factory, and also under the seal of the 
ano for the hill climbing and long-distance tests. The 
atter took place the very next day after the hill climbing. 

Our ‘‘buggy” was 20 seconds ahead of any carriage, 
and 40 seconds ahead of the next electric carriage in the 
hill-climbing test, and we ran over the course twice for 
the satisfaction of the judges. 

I enclose herewith photograph of our ‘‘ buggy,” and 
trust you will publish same, with the correct version of 
the trials in your next issue, 
Yours faithfully, 
Henry LEItNeEr. 

t Managing Director. 
Electrical Undertakings, Limited, 12, Miller-street, High- 
street, Camden Town, London, N.W., June 16, 1899. 








** SAND-PUMP DREDGERS.” 

To THE EpIToR OF ENGINEERING, 
Srr,—In your report of the discussion on Mr. A. G. 
Lyster’s paper on ‘‘Sand-Pump Dredgers ” at the Civil 
Engineers’ Conference you quote me, in your issue of 
June 16, as stating in my remarks that, ‘‘after six months 
only 7 in. thickness of mud was deposited in the bottom 
of the hopper ;” this is either a reporters’ or a printers’ 
error, and should be “‘ after six hours’ pumping and not 
six months.” 

Yours truly, 
HOS. M. NEWELL. 
The North-Eastern Railway Company, Hull, 
June 21, 1899. 





Kionpyke GoLp.—The output of gold in the Klondyke 
region ci to be steadily growing. In 1897 it was 
valued 1,205,400/. Last year it attained an aggregate of 
2,740,000/. ; and for the current year it is expected to be 





uttached to a piece of pioneering. 


carried to 4,000,000/, 





ELECTRIC CAR. 





ROYAL METEOROLOGICAL SOCIETY. 

THE last monthly. meeting of the present session was 
held on Wednesday afternoon, the 21st inst., at the 
society’s new rooms, 70, Victoria-street, Westminster, 
Mr. F. C. Bayard, L.L.M., President, in the chair. 

Dr. R. H. Scott, F.R.S., read a paper on “ The 
Heavy Falls of Rain Recorded at the Seven Observatories 
Connected with the Meteorological Office during the Twenty- 
Eight Years 1871-98.” The data has been derived from 
the records of the Beckley self-recording rain gauges at 
the following places: Valencia, Armagh, Glasgow, 
Aberdeen, Falmouth, Stonyhurst, and Kew. These 
records have been tabulated for each hour, and it is from 
these hourly tabulations that Dr. Scott has extracted the 
heavy falls. He finds that Falmouth has the greatest 
frequency of heavy falls, the next station being Valencia, 
and then Stonyhurst. The most exceptional fall during 
the whole period was at Glasgow at 5 p.m. on August 11, 
1895, when as much as 0.80 in. was collected in ten 
minutes. The information given in this paper is likely 
to be of much service to engineers who want to knew the 
rate at which rain sometimes falls in short periods. 

A paper by Mr. J. Baxendell describing his new self- 
recording anemoscope was by the secretary. This 
instrument, which records the direction of the wind on an 
open scale, has been in use at Southport for more than a 
year, and works very satisfactorily. The vane, which is 
an exceedingly light, large, but double-bladed, one, is sensi- 
tive even in lightairs, and is steady in the strongest gales. 
The records from this anemoscope, which were exhibited 
at the meeting, were very clear and of an interesting 
character, and showed the instrument to be a valuable 
companion to the Dines pressure-tube anemometer. 

A paper by Mr. A. C. Mossman, F.R.S.E., on the 
‘* Average Height of the Barometer in London” was also 
read by the secretary. Some years ago Mr. H. S. Eaton 
worked out the mean monthly and annual height of the 
barometer in London for 100 years. Mr. Mossman has 
carried on this discussion for a further period of 20 years, 
but he finds that the results for the 120 years are practi- 
cally identical with those for 100 years. 





BicycLEs IN France.—The French Government, having 
experienced considerable difficulty in collecting a tax on 
bicycles, has introduced a new method of securing the im- 
post. On payment of the annual cycle tax the authorities 
provide a small metal plate which the owner is requir 
to exhibit on a prominent part of his wheel. Any machine 
not bearing the mark will be seized and its owner sum- 
moned and fined. The tax levied is 4s, 10d. for an ordi- 
nary bicycle, 9s. 8d. for a tandem, and the same for a 
motor cycle. A different style of plate will be issued for 
each year. 


PERSONAL.—Messrs. Mather and Platt, Limited, Man- 
chester, have supplied, or are erecting, water-softening 
apparatus on the Plsncmne vega A ’ system for the 
following electrical companies: St. James and Pall Mall 
Electric Light Company, Limited, London ; Leigh Urban 
District Council (gas, water, and electricity department) ; 
Sunderland Electric Supply Station; Electric Traction 
Company, Limited, London (for the Central London 
Railway); London Eleetric Supply Corporation, Dept- 
ford.—At a recent meeting of the Clyde Steamshi 
Owners’ Association, the committee elected Mr. Hu 
Gibb (of Messrs. Cayzer, Irvine, and Co.), and Mr. 
George Sloan (of Messrs. William Sloan and Co.), to 
represent the Association upon the board of the British 








Corporation for the Survey and Registry of Shipping. 
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INDUSTRIAL NOTES. 


Tue state of employment, according to the returns 
sent in to the Labour Department, has continued 
in all the principal industries. The total re- 
turns upon which the conclusions are based numbered 
9574, of which 1792 were from employers cf labour, 
593 from trade unions, and 189 from other sources. 
There was in the month a slight increase in the per- 
centages of unemployed, but that increase was due to 
holidays and other rye gee! causes. The 123 unions 
making special returns had an aggregate of 498,836 
members, of whom 12,291, or 2.5 per cent., were re- 
rted to be unemployed, as compared with 2.2 per 
cent. in the previous month, and 2 7 per cent. a year 
ago in 116 unions with a total of 467,982 members. 
Tne proportions compare favourably on the whole. 
The chart line is quite favourable so far as compared 
with last year. 

As regards employment in the various groups of in- 
dustries, coal mining stands out as exceptionally 
good, being better in nearly every district than it was 
a year ago. At collieries at which 397,682 persons 
were employed, the average time worked -in the four 
weeks was 5.61 days per week, as compared with 
5.38 days a year ago. In this comparison the pits in 
South Wales, where a strike was in progress in 1898, 
are excluded, so that it is even better than the figures 
make it appear, for the stoppage of the Welsh pits 
increased the output elsewhere. 

In the ironstone mining industry also employment 
was better than a yearago. At mines and open works 
employing 17,312 parsons, the average time worked 


was 5.83 days per week, as compared with 5.76 days | 


weekly a year ago. This long-continued regularity 
is most commendable on the part of the men, as well as 
satisfactory from an economical point of view. 

; Employment continues good in the pig-iron industry, 
being considerably better than it was a year ago, at 
which date it was affected by the dispute in the South 
Wales coal trade. Returns relating to 113 ironmasters 
show that they had in-blast 376 furnaces, one more 
than in the previous month, and 30 more than a year 
ago. The number employed was 24,771, or 141 more 
than in the month previous, and 2164 more thana 
year ago. 

Employment in the iron and steel industries has re- 
mained good, continuing to be considerably better 
than it was a year ago. At 220 works from which 
returns were received, 81,081 workpeople were em- 
ployed, which were 524 fewer than in the month pre- 
vious, but 4570 more than at the same period a year 
ago. The average number of shifts worked was 5.60 
in the two last months, and 5.57 at the same time a 

earago. The figures would have been even better 

ut for the very hot weather during part of the time. 

, It is satisfactory to find that employment in the tin- 
plate industry has further improved, and that it is 
considerably better than it was a year ago. The 
number of mills at work was 380, employing 19,050 
persons as compared with 349 mills at work, employ- 
ing 17,468 persons in the previous month and 325 
= employing 16,806 persons a year ago at the same 

ate 

Employment in the engineering and metal trades 
group has remained steady, and on the whole satisfac- 
tory. The proportion of unemployed had slightly 
increased, from 2.2 per cent. previous returns to 2.4 
per cent. in the present returns, but this increase was 
altogether due to temporary and passing causes. In 
the shipbuilding group of industries employment has 
been steady, but also showing a slight increase from 
2.1 per cent. to 2.4 per cent. - But those figures do not 
indicate any falling off in employment; on the con- 
trary, the union reports are distinct satisfactory on 
this head, workmen being in great de 

nches, 

. Employment in the building trades group continues 
to be exceptionally good. In spite of the dispute with 
the plasterers, a large number of whose members were 
out during the time reported on, the proportion of un- 
employed members in the various unions making re- 
turns was only 1.3 per cent. in the last two months, 
the proportion a year ago being 1.2 percent. Perhaps 
h ere never was a time when the building trades were 
a than now, though in 1878 those trades were 
lairly good at a time when depression was general 
- other trades. The furnishing trades are even better 
~ than the building trades, judging by the proportions 

Unemployed. The proportion out of work in the 
ms trades in the last two months was 0.8 and 

sper cent. respectively, and at the same period last 
year 1 per cent., which isa very low percentage indeed. 
ion the printing and bookbinding trades employment 

a yin been so good, judging by the percentages 
. ot work. The proportion of unemployed rose from 
os Fg in the previous month to 3.9 per cent. last 

onth, and a year ago it was 3.6 per cent. But in the 

i therlligeses has en 3 slight improvement, 

; on of unemploy ing 2.1 per cent., as 
and 3.3 port = per cent. in the uh previous, 

-* per cent. a year ago. @ proportions are 
rather high in both cases, but not abacematly 80. 


mand in some 


Employment in the boot and shoe trades continues 
good in most centres, and generally, both in the bespoke 
and ready-made branches, in men’s, women’s, and 
children’s sizes. In the leather trades it is not quite 
so good. The proportion of unemployed members of 
the unions was 3.1 per cent , as compared with 2.6 per 
cent. in the previous month ; but a year ago the pro- 
portion was 3 7 percent. Employment in the tailor- 
ing branches, both ready-made and bespoke, continues 
to be good, in nearly all-centres, in London especially. 

re et ew is good in the cotton'trades generally, 
both in the spinning and the weaving branches. With 
the prospects before them neither side could afford to 
enter into a dispute as was recently thought possible. 
In cotton factories employin about 80,000 females, 97 
per cent. in the spinning mills and 87 per cent. in the 
weaving factories were on full time, which represents 
an increase of 11 per cent. and 15 per cent. respec- 
tively, as compared with a year ago. Employment in 
the woollen, worsted, and hosiery trades continues 
good, showing signs of further improvement in the 
textile industries. 

In the glass trades the proportion of unemployed is 
still very high, 10.3 per cent. ; a year ago it was 10.6 
per cent. There is further improvement in the em- 
ployment of dock and riverside labour in London, 
14,251 being daily employed, as compared with 13,890 
in the previous four weeks, and 14,163 in the same 
month last year. In the agricultural districts the 
regular men have been fully employed, and casual men 
also, except when interrupted by the weather. Gene- 
rally, labour is rather scarce, as men can get better 
wages in various other occupations. 

‘ There were 94 fresh disputes in the month, affecting 
23,577 workpeople. In the previous month there were 
63 disputes, involving 13,741 workpeople ; in the same 


month last year there were 56 disputes, affecting 9718 


workpeople. Of the total of 94 fresh disputes, 48 were 
in the building trades, 10 in the engineering, metal, 
and shipbuilding trades ; nine in mining and quarry- 
ing ; eight in the textile trades; five in the brick, 
tile, pottery, glass, and chemical trades ; four in the 
wood-working trades ; four in the transport trades ; 
and three in other industries. The number of old 
and new disputes reported to have been settled was 
83, involving 23,573 workpeople. Of these 26, affect- 
ing 7129 persons, were decided wholly in favour of 
the workpeople ; 27, affecting 9274 persons, in favour 
of the employers; 28 other disputes, affecting 6984 
persons, resulted in a compromise. The remaining 
two, affecting 186 persons, were under consideration 
at the date of the report. The total estimated time 
lost in the month was equal to 350,000 working days ; 
in the previous month 230,000 days. 





Changes in the rates of wages were numerous in the 
month, affecting 209,600 workpeople, all of whom, 
singularly enough, obtained advances in wages, the 
average amount being equal to 4#d. per head. The 
increases were mainly in three groups of industries, 
in mining, where 129,940 persons participated in the 
advance; in the textile trades, where 62,469 obtained 
advances; and 7288 in the building trades. Changes 
affecting only about 3300 persons were preceded by 
disputes causing a stoppage of work ; all the rest were 
mutually settled. Those affecting about 129,700 persons 
were arranged under sliding scales, and in the remaining 
cases, affecting about 76,600 persons, the matters in 
dispute were settled by direct negotiation between 
the employers and the workpeople, or were conceded 
voluntarily by the employers. The record is a good 
one, showing as it does a growing desire to avoid 
jopen conflict, and of mutually agreeing to terms where 
practicable. Altogether matters were favourable to 
abour during the month, and the indications are that 
more victories are in store if the demands are reason- 
able, and peacefully put. 





The Amalgamated Engineers’ monthly journal re- 
ports that the number of members has increased 
261, making the total at date 84,211. The returns 
show a slight increase on donation benefit, from 1875 to 
1956, due mainly to temporary causes, also an increase 
from 3403 to 3405 on superannuation benefit, but the 
number on sick benefit shows a further decrease from 
2170 to 1925 in the month. The total cost of all 
benefits is now reduced to 104d. per full member per 
week ; the increase of funds is therefore going on 
rapidly. Superannuation benefit stands at 5d. per 
member, sick benefit at 27d. per member, as also is 
donation benefit. The council has been authorised to 
erect new offices by the votes of 8727 against a minority 
of 4605, the total votes being only 13,332. Some 
branches declined to vote, others protested. The 
council had acquired the land, and now designs will be 
submitted, and an estimate of the cost will be pre- 
pared. The Parliamentary vote of a levy of 3d. per 
member was carried by 3530 for, against 842. The 
matter is likely to evoke lively times in the future 
if the indications can be trusted. The Plasterers’ levy 








of 8d. was carried, also a > goer: levy of Is. 
and an accident levy of 4d. per member. Wages 








movements flagged in the month, but the smiths at 
Devonport obtained Is. week advance, and Derby 
and Grimsby were on the eve of a similar advance 
when the report was issued. There is a movement for 
12 o’clock stoppage on Saturdays in Wales. A dispute 
has arisen between the Co-operative Smiths’: Society 
and the Amalgamated Society of Engineers, particulars 
of which are given in the report. The matter has 
been before the Parliamentary Committee, but no final 
settlement seems to have been arrived at at the date 
of publication. The dispute is on the north-east 
coast, but the principle may extend to other firms or 
places. Members are again cautioned as to malinger- 
ing members, and are put on their guard in respect of 
such. One member has been reported to have had 
13 years’ benefit out of a total membership of 25 years, 
and on sick benefit he continues. 


The report of the Boilermakers and Iron Ship- 
builders indicates in explicit terms that trade continues 
good, though as a matter of fact the figures given in 
the returns show nearly 200 more on donation 
benefit. The case isso peculiar that the full figures 
deserve to be quoted, as follow : 


Last Month. 

Cards granted this month aa 21 32 
Members signing the vacant - 

beak... j.:. ao ie ai 06 174 

Members on home donation «... 832 640 

Ss superannuation ... 569 521 

a sick benefit pet. See 1390 

Totals ae ... 2863 2757 


Commenting on these figures, the report says that 
this increase ‘‘ought not to be, and'we shall be com- 
pelled to take strong measures to keep members off 
the funds when there is plenty of’ work for them.” 
It adds: ‘* Men are wanted in all shipbuilding dis- 
tricts.” Instances are given of firms wanting men, 
and other authorities are quoted in capers of the 
view that there is hag enough for all. The 
report speaks out boldly on the subject of neglect of 
work—‘‘ the accursed drink is the source of most of 
the evils we suffer from,” it says, and then it refers 
to the complaints of employers of neglect of work, and 
the officers are requested to inquire into the cases 
and punish those who are guilty. An unfortunate 
dispute has arisen at Sunderland ”. which the men in 
one firm have been locked out. It appears that the 
men in two firms had for a long time past been 
members of a local society ; recent y they decided to 
join the general society ; one of the two firms ex- 
pressed willingness to accept the new conditions and 
mutually to co-operate, the other firm paid the men 
off, though Mr. Knight requested an interview in a 
friendly way to arrange conditions. The Burton-on- 
Trent Town Council is reported to have decided to 
cancel a tender on the ground that the firm tendering 
did not pay the standard rate of wages as required by 
the contract, the tender of another firm being there- 
upon accepted. 

The position of the engineering trades throughout 
Lancashire remains about the same, but there is a 
complaint that it is not quite so strong as it was in 
some sections, especially in the textile machine-making 
industry, and some machine-tool makers are not quite 
so much pressed. But there is no actual lessened 
activity as the establishments generally are well 
supplied with work for the current year, and some far 
into, if not beyond, the next year following. New 
inquiries may not be coming forward as free M or on 
so large a scale, but there is no lack of work or of 
employment. The Amalgamated Society of Engineers 
reckon that about 3 per cent. of the, Lancashire 
members are unemployed ; the Steam-Engine Makers, 
on the other hand, have no unemployed really, and the 
Machine Workers have only about 2 per cent. In all 
cases, however, there is sure to be a margin of unem- 

loyed, due to accidents, changes, and temporary 
Ssduaioanen so that if these were eliminated the real 


by | unemployed would look small on the list. Taking the 


whole of the engineering and allied trades, there is 
little room for complaint. In the Manchester and 
Salford district, out of 21,528 members of unions, only 
619 were reported to be unemployed, temporary an 
otherwise, from all causes. All branches of engineer- 
ing and allied trades, stretching as far as Stockport 
and Warrington, Macclesfield, and Northwich, were 
reported to be well employed or moderately employed, 
the latter often meaning the same thing. In Black- 
burn, Burnley and district, the engineers and allied 
trades are busy, some working overtime. In Bolton, 
Wigan, Chorley, Bury, Leigh ford, Hindley, Ince, 
&c., they are similarly busy. In Oldham about one- 
half of the branches report trade to be moderate, 
the other half active ; generally, therefore, there would 
be little to complain of. In the Liverpool district 
trade is also good. The position, therefore, is most 
fayourable, and the outlook is very encouraging. 
There are no serious labour troubles pending. 





The pe of the iron and steel trades in the 
Wolverhampton district may be described as emi- 
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nently satisfactory on the whole. The weather being 
more favourable, the puddlers and rollers were able to 
considerably increase the output of the furnaces and 
mills, mene to the satisfaction of manufacturers and 
customers, the former being better able to negotiate 
with the latter for future supplies. Some heavy 
offers have, it is reported, been made by agents of 
firms for bars, sheets, hoops, and railway material 
for foreign and colonial markets, the demand for home 
account being at the same time very satisfactory. 
Some of the leading finished ironmakers report that 
the specifications on recent orders are coming to hand 
at a good rate, and also that they have good offers for 
the renewal of expiring contracts, but in view of the 
rising market there is some hesitancy in accepting 
them at present rates. Iron generally has been in 
good request, and galvanisers report good business 
coming in from the Cape and Australian markets for 
roofing and fencing struts. The steel trade is so 
brisk that both local makers and agents from outside 
districts have to refuse offers; of course prices are firm 
all round. Raw material is in urgent demand ; the 
supply falling far short of the requirements. Em- 
ployment is reported to be good in nearly all branches 
of industry. Engineers, ironfounders, boiler and 
tank makers, bridge and girder constructors, gaso- 
meter erectors, smiths, and railwaymen are busy, 
most branches working overtime. The cycle trade 
has varied somewhat. In the Coalbrookdale district 
employment is good, and at Walsall the iron trade has 
improved. In the hardware industries ag 3 ot is 
reported to be good in twenty branches, moderate in 
seven smaller industries, quiet in eight, some of a 
lighter character, slack in one branch only—spectacle- 
frame makers. In the Cradley Heath district the 
chainmakers, &c., are well employed, and anchor- 
smiths report improvement. Anvil and vice makers 
report trade as slack ; iron and steel forgers are busy, 
ironplate makers as slack. Generally, both in 
Wolverhampton proper and in the outlying districts, 
trade is brisk and 8 a re ood in most cases. 
There are no serious labour troubles in any branch of 
trade at present. 

In the Birmingham district the iron and steel trades 
enerally are in a flourishing condition, demand being 
in excess of possible supplies in many branches ; prices 
are very firm, with an upward tendency in some cases. 
Pig iron is very scarce, and there does not appear at 
— to be any adequate supply, either locally or 
rom outside sources. The general run of trade in 
the district is distinctly good; for in branches of trade 
unions with an aggregate of 20,517 members, only 344 
were reported he unemployed, many of whom were 
only out temporarily. The engineering branches 
report trade to be moderate, but only about a dozen 
are reported to be out of work in the district from all 
causes. Tool and patternmakers report trade as fair ; 
ironfounders and smiths as good. The cycle industry is 
reported to be good, as is also the motor-car industr 
at Coventry. In the West Bromwich and Redditc 
districts employment is said to be good. In the brass 
and copper trades employment has been fairly good, 
and also with the fendermakers at Dudley. Bedstead 
makers, ironplate workers, and some half-dozen other 
industries, report employment as fair ; four as quiet ; 
four as moderate ; some half-dozen others as brisk ; 
not one as bad. Even the glass trades in this district 
are well employed. Generally trade is good, wages 
and prices fair, and the prospects are encouraging. 
There are no serious labour troubles to mar the 


prospects. 


Ere the close of last week a further conference was 
held between the master builders and representatives 
of the Plasterers’ Society, under the presidency of 
Mr. Cook, the editor of the Daily News. The various 
matters left over were discussed, and a settlement was 
arrived at. It was agreed to withdraw the lock-out 
notices, and that work be resumed on Monday, the 
19th inst (last Monday). The ‘‘non-unionist clause ” 
was interpreted to mean that no man should be spe- 
cially objectionable by reason of being a non-unionist. 
It is to be hoped that all difficulties will now be dealt 
with by a Conciliation Board, seeing that the temporary 
conference has been able to effect a settlement of what 
looked likely to be a disastrous struggle in the build- 
ing trades. 

Arising out of the plasterers’ dispute, conferences 
of the Building Operatives’ Unions and of the Master 
Builders’ Associations have considered the question of 
a Conciliation Board to which shall be referred all 
differences that may hereafter arise. At the Trades’ 
Conference held in Manchester last week, the men 
made some formal proposals, and at a meeting of em- 

loyers the general principle was approved. fe there- 
ore only remains for the two parties to meet and to 
discuss terms and agree to a basis of action. Probably 
some arrangement will be made whereby all the 
building trades will be able to combine and form a 
general Conciliation Board. 





ended by the union agreeing to pay 300/. for breach 
of agreement under the provision for establishing a 
Conciliation Board. As the men had agreed to elect 
representatives, the dispute is at an end. But the 
stupidity of the thing is more and more manifest by 
the fact that the men not only had to give in—showing 
their own wets and wrongdoing—but by their action 
they have mulcted their own anion in 300/. damages 
and costs. 





There has been a renewal of agitation among the 
Penrhyn quarrymen in consequence of the dismissal of 
men for the sup reason of having been identified 
with the great strike of two years ago. The feeling 
has been intensified by the dismissal of Robert Davies, 
one of the leaders. And now, as if to complicate 
matters, the acting manager has resigned his post. 
What does it all mean—a renewal of the dispute and 
a stoppage of the works ? 

More trouble has arisen over ‘‘ Mabon day ” in South 
Wales. The question has been relegated to the law 
courts, the proceedings in which are nearly as costly 
as strikes and lock-outs. 


The masons’ strike at Wigan, which had lasted six 
weeks, has ended, a compromise having been agreed to. 

The strike of joiners at Edinburgh and Leith is also 
in the way of being terminated, both parties having 
agreed to a conference to consider and adjust the 
differences which exist between them. Other building 
trades’ disputes are on the eve of ending similarly. 








RELAYING RAILWAYS. 


The Most Expeditious Method of Relaying the Railways 
of this Country, Involving the Least Interruption of 
Trafic, having Regard to Safety and Economy.* 

By Harry Footner, M. Inst. C.E. 


IN introducing this question to the meeting, no detailed 
description of any system of relaying can be given within 
the prescribed limits ; the author therefore confines bim- 
self to classifying the methods of relaying, and suggesting 
what appear to him to be the sey on objects to be 
sthelenls and the circumstances which should be borne in 
mind in mag which method is most suitable under 
given conditions. His remarks will refer only to suburban 
and to main trunk lines. 

Necessarily, in the compilation of a train service there 
must be, when all other demands are satisfied, an average 
allowance of time for the interruptions and delays arisin 
from the repairs and renewals of the permanent way an 
works, and even a further margin for contingencies. 
Amongst the regularly recurring operations so antici- 
pated will be, signalling work, bridge and station recon- 
struction, mining subsidences, renewal of junctions, 
points, and crossings, lifting and relaying the permanent 
way, &c. Although relaying does not cause one-half or 
even one-fourth of the total ‘‘ train slackenings ” due to 
these works, they are, however, numerous enough to de- 
mand any amelioration that can be suggested. 

It is obvious from the foregoing that such a division of 
repair and renewal work as will spread all these slacken- 
ings uniformly over the months of normal traffic, and 
ane them to a minimum when traffic is abnormally 
heavy, will conduce materially to the maintenance of a 
— train service, and be best for all concerned. 

When putting in hand a long length of relaying the 
question arises, what should be the maximum length of 
line to be taken up at one time? A little consideration 
will show that no more definite rule can be laid down than 
this: ‘‘ that the operation should not require any impor- 
tant train to run at slackened speed for so long a space as 
to make it impossible for it to arrive in time at the next 
—— where it has some connection to make.” 

1 relaying requires : 

1. A period of train “slackening” while preparing the 
old line for removal. 

2. An interval of ‘‘ absolute block ” while throwing out 
the old line and laying down the new. 

3. A further period of ‘‘ slackening” 
levelling, and straightening the new fine 
dated. 

These periods will be in different proportion according 
to the method of relaying adopted, but the length of 
period (2), whatever it may be, must be so determined as 
never to stop an important train, and very seldom to stop 
any train whatever. In the interests of the traffic the 
= og has to consider how he can reduce periods (1) 
and (3). 

Sometimes a line may with safety be denuded of a por- 
tion of its ballast, and some of its keys and fishplate bolts, 
while trains are running at their customary speed ; but 
with an old and weakened road it is not prudent to 
permit the relaying foreman to trench upon the margin of 
safety to an extent which cannot be exactly defined be- 
forehand, and which even in most careful hands ma 
some day be carried too far and result in disaster. 1 
trains should therefore be slackened at the commence- 
ment of period (1), that is, as soon as the work of prepara- 
tion begins, and be similarly slackened all through period 
(3), that is, until it is seen that all sleepers are uniformly 
and solidly bedded and the rails true in line and level. 
The methods of relaying may be classified as follows: 
A. Gradual replacement of old and new materials— 
such as turning the old rails out and the new rails into 
the old chairs—the latter with the old sleepers being 


while lifting, 
until consoli- 


withdrawn one by one and replaced with new chairs and 
sleepers. : 

B. Putting together all the new materials in one of the 
following ways before removing the old line: 

Putting the new line together outside of and parallel tp 
the old line, or 

Interlacing the new line with the old, the new rails 
being 9 in. to 12in. from the old rails. Finally, the new 
permanent i is elued into position, as fast as the qld 
“er eecuen irely the old li 

. Clearing away entirely the old line, and preparin 
the sleeper bed before putting the new materials together 

Period No, 2.—When the working intervals between 
trains are too short and infrequent to permit of the re. 
placement at the desired rate of progress, single-ling 
working must be adopted; or if the trains are too 
numerous night and day during the week for working 
single line satisfactory, and no other diversion of the 
trains can be made, Sunday work must be adopted, 
Working single line for the whole or part of Sunday 
generally — no traffic difficulty, and the length of 
new line that can be put in (bearing in mind the rules as 
to slackening before mentioned) is only limited by the 
available number of platelayers, and the amount of 
ballast that can be brought to the place when new ballast 
is required. 

The cost of labour in relaying depends, amongst other 
things, upon the following conditions : 

1. The weight of the material to be handled. 

2. The level at which it is considered necessary or de- 
sirable to place the new line. 

3. The amount of old ballast to be thrown out for re- 
use, or to be sent away and replaced by new. 

4. Whether day, night, or Sunday work. 

5. The traffic interference with the attending ballast 
trains. 

6. The relative number of skilled and unskilled men 
available. 

7. The thoroughness of the work done at the time 
(amply repaid later on by the lessened attention required 
in repairs). 

The cost of relaying, however important in itself, is 
subservient to the necessity for executing it in a manner 
that offers the least interruption to the regular train 
service. 

The foregoing conditions vary to an extent that may 
make (even with the same method of relaying) one piece 
of relaying under unfavourable conditions cost twice and 
even three times as much as an equal length where every- 
thing is favourable. On this account, therefore, it would 
be difficult to make any useful comparison of the cost of 
d — methods without a very large number of instances 
of each. 

_ The author is of opinion that method A is more expen- 
sive in the long run than either of the others. Meth 
B (2) may present the greatest advantages when the chairs 
have to be attached to the sleepers on the ground ; and 
method B (1) is an expeditious way of executing the work 
during period No. 2, if the embankments and cuttings 
are wide enough and sufficiently free from obstruction to 
lay out the new material parallel to the old line; but he 
ventures to express the opinion that method C is best 
calculated to result in a good running road, and prefers it 
on that account for general adoption. 





EARTH-SLIPS. 


Causes of Earth-Slips in the Slopes of Cuttings and Enm- 
bankments of Railways, and how to Prevent or Remedy 
Them.* 

By Rosert Exuiorr Coorrr, M. Inst, C.E. 

IN presenting this paper for discussion the author does 
not suggest that it in any d exhausts this very im- 
portant though ordinary contingency of railway construc- 
struction. It is only intended to form a basis for the ex- 
—— of opinions and experiences of engineers who 

ave had to deal with slips in their ordinary practice. _ 

Slips in cuttings are occasioned by a greater diversity 
of causes than is the case with slips in embankments, one 
of the chief causes being that of water percolating from 
the surface through the more porous ground till a more or 
less impervious strata is reached, when it forces its way to 
the face of the an slope and thereby causes the mass 
above to slide forward. : : 

The author has had many instances of this, especially 
in some parts of Yorkshire and in the Isle of Wight. 
He finds a most effective way to prevent a slip of this 
kind is to put in a deep drain at the back of the slope 
and fill it in with dry stone. This drain should be con- 
nected with the side drains in the cutting by means of 
dry stone drains up the slopes, the distance apart being 
determined by the circumstances of each individual case. 
Another very common form of slip, in the coalfields, 
is that caused by the line being cut t —_ strata with 
layers of rock lying at an angle steeper than 25 deg., or 
even less. é } 

The author had a case of this kind in a cutting about 

40 ft. deep. The layer of rock was cut through just above 

formation level, and the whole superincumbent mass 


gradually slip down the face of the rock. Probably 
strong toe wall would have —_ the movement, at 
as the material was required to up a station yard, it 


was not thought worth while to incur the expense, as 
the cost of the extra land only was involved. ‘ 

A cause of numerous slips, especially in deep cuttings, 
is the practice of driving a gullet right through, leaving 
the wings for months before being trimmed back. It 18 
far better to excavate the cuttings in lifts and pepe 
back the slopes at once, so that the upper part rete 





* Paper read before the Engineering Conference of the 
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firmly set before the bottom of the cutting is taken away. 
In all ordinary cases deep stone drains built up the slopes 
have a very good effect. : 

. There are, of course, many cases where all ordinary 
methods of dealing with slips are unavailing. In Jamaica, 
where the author has lately paid a professional visit, 
slips of a very extensive character have occurred, 
on account of the treacherous nature of the strata and 
also by the excessive rainfall (200 in. per annum), for 
which no efficient provision had been made. In one por- 
tion of the railway, where there was a series of cuttings 
on sloping ground, it was found necessary to divert the 
line for some miles, as the sides of the cuttings slipped 
in almost as fast as they were got out, and after two 
years it was difficult to imagine that any cuttings had 
ever been made. 2 a 

Slips in embankments are chiefly of two descriptions. 
First, where the material composing the em ment 
slips, and second, where the surface of the ground upon 
which the embankment rests slips away on the underlying 
strata. ’ 

The former is often caused by the material composing 
the embankment being of different descriptions, such as 
rock, clay, or shale. This form of slip can generally be 
stopped a building dry stone counterforts up the slopes, 
and connecting these counterforts by dry stone pitching. 
In the case of high embankments, however, by far the 
best mode of forming them is by tipping in layers of from 
15 ft. to 18 ft. high, taking care to keep the lower layers 
of full width so as to allow a cess when the next layer 
comes to be tipped. For appearance sake this cess can 
easily be trimmed off when the slopes are formed for soil- 
ing and sowing. : ; 

ft is a somewhat curious fact that in the case of high 
embankments, made of mixed material such as is found in 
the coal measures districts, the natural slope is not uni- 
form throughout its height ; the top and bottom portions 
standing at about 14 to 1, or slightly steeper, whereas the 
centre portion generally takes a — flatter slope. 
This can be seen in many high embankments with which 
the writer is acquainted. : 

The second category of slips is much more serious, 
and often entails great expense. Where the ground upon 
which the embankment will rest is of a wet and soft 
description, the most obvious and best preliminary steps 
to take are to intersect the whole site with wide dry stone 
drains, the depths varying according to the nature of the 
ground. If below this soft surface, at a depth, say, of 
10 ft. or 12 ft., or less, a hard strata is met with, great 
future trouble may be saved by cutting a deep trench 
along the site of the toe of the embankment, and filling it 
with stone as large as can be conveniently obtained. is 
plan was adopted with very good results on one of the 
new lines constructed during the last few years in Derby- 
shire. The author adopted the plan of diagonal trenches, 
filled with stone on a long and high embankment (about 
75 ft.) in Derbyshire with the best results, only three small 
and re slips having occurred. 

In another case piles were driven along the toe of the 
embankment with the idea of pinning the surface upon 
which the embankment rested to the hard strata below ; 
but this was not successful, as the embankment forced its 
way under the soft material, and lifted it and the piles 
about 10 ft. above its original level. Many expedients 
were tried to stop the slip, which was on side lyin 
ground, including wide and deep trenches, filled wit 
stone up the slope, but eventually the embankment was 
completed by tipping many thousand yards of ashes into 
the embankment. This embankment would stand for 
months after being tipped to its full dimensions, and 
would then suddenly slip, and the slopes break away with 
a vertical drop of 8 ft. or 10 ft. Since the ashes were 
used no further trouble has been experienced. 

In many cases a very good plan is to burn the lower 
pat of the slipso as to form a cushion for the material 
above, 





THE TRANSPORT OF MINERALS. 
Economy in Handling and Transport of Minerals.* 
’ By Cuartes pe Nevvinie Forman, M. Inst. 0.E. 


THE economical handling and transport of minerals is 
a subject which should command the best attention of 
the engineering profession. The magnitude of the work 
that has to be performed in this country every year in 
connection with this branch of trade almost surpasses 
comprehension. As far as can be ascertained, the total 
Fe se Ae raw material, in the shape of mineral produce 
in the United Kingdom, which has to be handled and 
transported in some form or another, amounts to not less 
than 260,000,000 tons, so that every penny spent upon 
the handling and transport represents rather more than 
1,000,0007. sterling. 

By far the most important product is, of course, coal, 
of which we raise upwards of 200,000,000 tons, at an 
average cost of 5s. 5d. per ton.- Iron ore ranks next, 
amounting to fully 16,000,000 tons, raised at a cost of 
4s. 6d. per ton; and, in addition to the iron ore raised, we 
import fully 6,000,000 tons at a cost of 14s. 9d. per ton. 
pad other minerals produced in large quantities are: 
: imestone and chalk, nearly 15,000,000 tons ; clay, nearly 

3,000,000 tons; sandstone, nearly 5,000,600 tons; and 
salt, granite, sand, and gravel add another 10,000,000 
tons to be handled and transported. 

ear by year more attention is being paid to the im- 
portant question of handling this vast amount of material, 
° collieries are now fitted up with expensive machinery 
for drawing, screening, washing, and loading. The most 
important means of transport are the railways. Fully 
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three-fourths, or 153,000,000 tons, of the coal produced is 
transported by rail, of which 65,000,000 tons are shipped. 
It would be interesting to know what money is absor 

in this service. The only figures the author has been 
able to get indicate that the average value of the coal 
shipped is nearly 93. per ton, or 3s. 7d. higher than what 


y | it costs to raise it. If this fairly represents the difference 


between coal at the pit and in the market, it appears 
as if 35,000,0002. were absorbed in getting coal into the 
market after it has been raised. It is probably not pos- 
sible to ascertain how much of that = in railway car- 
riage; but it is certain that a very large sum must be 
spent in this service. If one-fourth of the sum is allotted 
to the cost of hauling, and if it be assumed that the 
average load is 8 tons per wagon, there are 19,125,000 
wagon-loads carried in the year at a cost of 8,822,222/ 
To look at such figures must impress an engineer with 
the very great importance of economy in wagon design. 

The standard clearing-house wagon used in this country 
tares about 67 tons for a 10-ton load, and, according to 
common practice, the wagons return empty. Thus 12 
tons of dead weight have to be hauled for every 10 tons o 
paying load, so that more than 44 millions are spent in 

andling dead weight, The tare of wagons used in the 
United States is about one-third of the load they are 
designed to carry. If the paying and the dead load were 
in the same proportion in this country, there apparently 
would be a seving of fully 2,000,000/. in railway trans- 
port, 

Proposals have been made recently to construct wagons 
of very much ps ard capacity than any at present in use 
in this country ; but, save 3 to existing sidings, the load 
upon the axle, and the flexibility of the wheelbase, must 
now be most important factors in determining the econo- 
mical design. In theauthor’s opinion, four-wheeled bogie 
trucks, with an axle load of 8 tons to 9 tons, will be found 
in the end to answer best all the requirements of trade, 
and afford at the same time scope for economy in design. 
Itisa — to which attention may be earn 
directed ; but the British system of following hard-and- 
fast rules, and giving no encouragement to the introduc- 
tion of novelty in design, does not stimulate the inventor. 

A great deal of attention has been paid by engineers 
in recent years to different methods of shipping coal. 
There are advocates who support the crane system as 
against the hoist, and there are other advoeates for the 
continuous transporting belts. Some remarkable evidence 
was given lately toa Parliamentary Committee as to the 
actual working of hydraulic cranes in Glasgow Harbour. 
These cranes admittedly could not handle more than 20 
wagons an hour, yet the average shipment of five cranes 
was given at 305,212 tons per crane per annum, the 
average of the Barry Dock high-level shoots being 
given at 288,000 tons, although the capacity of the 
tips was stated to be one wagon per minute. It 
was, however, admitted that the labour involved with 
the cranes was as seven to three in favour of the hoists; 
but this might be obviated by properly ~— feeding 
sidings, which do not exist at pe uch sidings 
constitute a most important element in the economical 
handling of shipping traffic. The best loading appliances 
may have all their advantages neutralised by want of 
properly designed reception and feeding sidings. The 
appliances most advocated in modern practice for load- 
ing are the hydraulic hoist, high and low level, and the 
crane. 

The advantage of well-arranged and Ln aad designed 
railway sidings in the transport of minerals is a question 
which does not receive the attention that it demands. 
Much loss of time is involved in shunting sidings where 
provision is not made for keeping clear of the main line, 
and where marshalling yards or staging sidings are intro- 
duced, the consideration of how the sidings can be worked 
with the least delay to the rolling stock is often lost 
sight of. Such inconvenience and delay add materially 
to the cost of handling and transporting minerals. 

Next to coal, the handling and transport of iron ore 
calls for the engineer’s attention. The supplies of ore 
coming from abi to this country are steadily increas- 
ing. The import to the Clyde has risen from 318,000 in 
1 to 1,295,000 in 1896. Under such conditions our 
supremacy as steel makers can only be maintained by 
using all means and appliances which tend to reduce the 
price of the raw material which we have to purchase. 

Where steel works are situated inland, praet difficulty 
arises from the irregularity with which the supplies 
arrive from abroad. any works are unable, and most 
are unwilling, to provide vane. for large quantities of 
ore. As a consequence, the railway companies refuse to 
allow their trucks to be filled and lie under load, and the 
discharge of the beats is stopped. The demurrage on the 
wagons and ships, and the cost of disc ing at the 
works before the ore is wanted, all involve loss of time 
and money ; and here again the skill of the engineer may 
be advantageously applied. 

Where convenient ground can be got in the neighbour- 
hood of the port, the erection of suitable stores into which 
the vessels’ cargoes can be discharged, and from which the 
railway company can draw regular daily supplies, would 
at once remove all difficulties ; but it is essential to the 
adoption of this plan that the engineer’s designs be such 
that the cost of discharging, weighing, storing, and load- 
ing, is so much less than the amount now wasted as. to 
justify the necessary expenditure of capital. A shilling 
a ton saved on the cost of importing ore represents, 
roughly, 2s. a ton on the price of the steel into which it 
is manufactured. 

Consideration of the figures given must convince every- 
one interested of the importance of engineers applying 
their minds to this subject, and of the advantages to the 
community which must arise from any economy they 
are m8 to introduce in the handling and transport of 
minerals, 





MACHINE TOOLS. 
Machine Tools: with Special Reference to American and 
German Practice as Compared with English.* 
By Artaur GrEENWwooD, M. Inst. C.E. 

In introducing this subject for discussion, the writer 
—- to divide machine tools into four classes, 
namely : 

1, Planing machines, with which may be grouped 
shaping, slotting, and machines used for cutting straight 
surfaces of metals with knife-edged tools by recipro- 
bag fee sone 

2. Lathes and boring machines for cutting circular 
surfaces of metals with similar knife-edged tools. 

3. Milling machines for cutting straight or curvilinear 


- | surfaces of metals with circular rotary saw-like cutters. 


4. Automatic machine tools for — pur 

It is upon the planing machine that the engineer relies 
as the basis in mechanical construction, the first require- 
ment being a true flat surface ; secondly, speed in obtain- 
ing that result ; and, thirdly, economy in wear and tear 
and facility of maintenance in an efficient state. Strength 


and rigidity are the main factors in obtaining these re- , 


sults. These being assumed, there has to be considered 
what is the best form of bed surface, the best section of 
cross-slide, and the best driving gear. 

In the earliest planers acute V surfaces were used, 
doubtless to resist the strain of side cuts and to take up 
the wear automatically. These V’s, of from 60 deg. to 
90 deg., have been gradually flattened, with beneficial 
results as regards scoring, until 140 deg. is a common 
practice ; but all V’s are difficult to make a good job in 
the first instance, and stil] more difficult to correct when 
by wear they become hollow or assume a “wind.” The 
latest practice is to use flat surfaces with square or an- 

lar lips, and taking up slips to take the side strains. 

ey much more easily effect a cape neg Ame job in 
the first instance, as and table can scraped to 
surface plate independently, and are much more readily 
tested and readjusted when in use. The flat bed is 
gradually being adopted in England, and to a less extent, 
in America and on the Continent, but even here the 
— in favour of V beds dies hard. In some dozen 
rge — just completed or under construction by the 
writer’s firm, V’s have been specified by the purchasers 
in most cases, sometimes with a central Hat surface ; only 
in two or three cases have the makers been allowed to 
carry out their recommendation of flat surfaces alone. 

The latest practice in cross-slides is the square lip on 
the upper side, certainly in America, and to some extent 
in this country, particularly for heavy machines. Much 
has been attempted in the past to make planers duplex 
in their action, either by reversing the tool or arranging 
the machine with two sets of — and cross-slides so 
as to cut in both directions; either method obviously 
can only be used with advantage in plain surface work, 
and both systems are seen more in England than in 
America or Germany. To economise time in running 
back, the Americans are leading the way by using very 
quick return of table up to and even beyond four times 
the cutting speed. This entails very perfect gearing and 
accurate reversing gear, friction clutches being often 
used ; it absorbs, at any rate momentarily, a large amount 
of power, as those using electric driving can readily see 
by watching the ammeter. 

For driving gear in this country, the screw is much in 
favour; it works smoothly and simplifies the gearing, 
but is not quite so economical in power as well-adjusted 
rack gearing. The Americans generally prefer rack 
gearing, and are obtaining — results with engine- 
cut and fine-pitched gear. The compromise between the 
screw and the rack originated by Sellars in the States 
is largely used there, and has been followed by some 
English and German makers. Unless the gearing is very 
accurately pitched, there is a material increase in the 
power used. The most economical planer for general 
work would appear to be the single-acting machine, with 
a very high speed of return, and a most accurate re- 
versing gear easily adjusted whilst the machine is run- 
ning, 80 as to reduce the idle time of the machine to a 
minimum. 

Lathes.—In ye ae the speak V, generally in con- 
junction with a fiat, was originally for lathe beds. 

ow, however, flat-surf beds with angular edges, or 
as a are sometimes called, ‘‘gib” beds, are almost in- 
variably used, being generally considered more robust 
and more readily kept in repair. The Americans, how- 
ever, with one or two notable exceptions, adhere to the 
upright V, generally double, and this constitutes the 
leading difference between Eastern and Western lathes. 
The saddle mounted on the V’s moves with less friction, 
but for heavy cuts this advantage is lost, as the saddle 
must be weighted or retained by a lip to prevent the 
cutting tool running in. 

As regards headsteck and spindle, the parallel neck is 
more used in the States than in this country, where conical 
necks are generally used for small lathes and parallel 
ones for the heavier ones. Cones and belts for transverse 
gear are now being generally discarded in favour of direct 
pearing both in England and in the States, and the lathe 

eadstock of the future, with a variable-s ed electric 
motor combined, will soon see the end of belt-driving, at 
any rate, so far as lathes are concerned. In lathes gene- 

y the Germans follow more closely the English than 
the American type. 

Before leaving lathes, one must remark the very general 
adoption, particularly in America, of the horizontal face- 
lathe or boring mill, which offers facilities both for speed 
and accuracy. Turret lathes may be grouped with auto. 
matic machinery. 
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Milling.—This is-one of the earliest-known ways of 
cutting metal, doubtless temporarily eclipsed by the de- 
velopment} of planers and tools under Class I. Both in 
America and in this country, manufacturers of articles 
where great repetition occurs, such as rifles, sewing and 
textile machinery, have used milling for the past forty or 
fifty years, and the development of this system of cuttin; 
metal, as seen in the modern universal miller in a well- 
equipped tool-room, leaves little to be desired for rapidity, 
accuracy, and general adaptability. During the past 
fifteen years milling machines have been largely intro- 
duced for heavy work, notably for locomotive and engine 
builders, and in thisdirection English makers have cer- 
tainly been to the fore. Some of the Continental makers 
have carried milling to questionable lengths, particularl 
in France, where one has seen work being milled whic 
might have been more advantageously done on planing 
machines. In England and America, and in France, 
vertical millers are principally used for plain and_curvi- 
linear work. Many are also made on the planing- 
machine type with either horizontal or vertical spindles, 
or both. This is an excellent type of machine, parti- 
cularly for straight work. The Germans often go to the 
length of combining this type of machine with a planer, 
but as a rule combination machines are to be avoided. 

Automatic Machinery for special purposes is now coming 
very much to the front, chiefly in America, but both this 
country and Germany are moving in the same direction. 
Where great repetition of parts is required, there can be 
no doubt of its advantage. A general type of machine is 
a hollow spindle lathe with automatic feed and chuck 
for the material to be operated upon, a saddle with turret 
rest, back and front transverse slides, all driven auto- 
matically from a cam shaft. This machine will produce 
studs, screws, bolts, and other analogous work from the 
solid metal bar. By using special chucks, wheels, pulleys, 
cylinder-covers, and other parts of engines or machinery 
may be finished at one fixing, as against innumerable 
chuckings in the ordinary boring and turning lathes, The 
advantages claimed for this system are that a compara- 
tively unskilled operator may attend to a number of ma- 
chines, the tools and tool adjustment being controlled by 
a skilled mechanic. The enormous advantage of this 
system of manufacture must not be sacrificed by attempt- 
ing to do too much, and discrimination is required to see 
that work which can be better done by separate opera- 
tions is not attempted on this class of tool. In turning 
work from the bar, such as studs, bolts, &c., care must be 
taken that the advantage gained by saving of labour is 
not lost by waste of material, and articles having la 
differences in diameter may often be advantageously 
oe and finished in other types of automatic or other 

thes. 

Now that the gearing of nearly all machine tools is 
engine-cut, automatic gear-cutters are largely used. One 
attendant serves quite a number of machines. 

In machine tools generally, with some recent excep- 
tions, the Germans have followed pretty closely the 
English lines, but have produced cheaper and lighter 
tools, and have lacked in originality. The Americans, on 
the other hand, have struck out on lines of their own, 
based on those of some of the earlier English makers. 
They are generally well made, convenient. to manipulate, 
but of lighter construction, and have not the endurance of 
the English tools. 

The English toolmakers for a long time were practically 
the makers for the world. For strength, stability, and 
downright wearing capacity, they still hold the first 
place ; the one reproach that may be made against them 
is their comparative slowness in producing tools required 
to meet the growing and changing requirements of the 
trade, which gives the Americans a certain pre-eminence. 
Probably one of the reasons is that here toolmakers 
attempt too many varieties. Nearly every maker pro- 
duces all the various classes, whilst in America they gene- 
rally confine themselves toone. Whether this is arrived 
at by mutual arrangement, or is the result of their prac- 
tical nature, the result is satisfactory in producing ma- 
chine tools of standard sizes suited to the requirements of 
the hour, and, by reason of this standardisation, at an 
economical cost. 


~ 








CONDENSING PLANTS. 
Separate Condensing Plants for Factory Pwrposes.* 
By Str Aurrep SEALE Hasiam. 

Tue application of condensers of various kinds to 
steam engines dates from the time when the celebrated 
engineer, Watt, took out his patent for an injection 
condenser. The older system adopted was the appli- 
tion of a condenser to each separate large engine, leaving 
the medium and small-size engines without condensers ; 
but in many modern installations, where a large num 
of various-size engines are used in connection with the 
works, or more particularly in electric light stations, it 
is found advisable to have cne large condenser to receive 
the steam from the various engines which may be distri- 
buted over the works or installations. In cases where 
this arrangement is not carried out a large number of 
engines are frequently left unprovided with a condenser, 
the result being increased working expenses in con- 
sumption. A large condenser tends to economy and 
efficiency, also a reduction in first cost and economy in 
maintenance. Very careful tests have been made at 
factories where engines have worked without condenser, 
and by the application of a condenser common to a large 
number of engines an economy has been secured amount- 
ing to 20 per cent. or 30 per cent. in the coal consump- 
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ber | it was found that f 


tion. On board ship these condensers are found to be of 
immense value. 

The old practice was to convey steam to the condenser 
of main engines, but when the steamer is in port and the 
main engines are not at work, the auxiliary engines for 
sieshie aie, refrigerating machinery, winches, cranes, 
and various engines used on board ship must either work 
high pressure or exhaust into the main condenser without 
a vacuum. ‘ 

By having a oyna condenser fitted with an air pump, 
and into which all the various engines can exhaust their 
steam, the condensed steam is available for feeding the 
boilers, the efficiency of the engines is maintained, and a 
reduction in coal consumption is the result. 

Condensers may be divided into four classes or types : 

First, the injection condenser. 

Second, the ejector condenser. 

Third, the submerged or closed surface condenser. 

Fourth, the evaporative or open-air condenser. 

The first type or injection condenser, in construction 
and working, is for all practical purposes the same as 
when patented by Watt, consisting of a condensing 
chamber with spray or injection pipe, air pump, and hot- 
well, The advantages of this type are: Simplicity in 
construction, fewness of working parts and non-liability 
to get out of order, easy cleaning, and cheapness in first 
cost. This condenser, however, has several disadvantages. 
Unless the condensing water available is of good quality 
the hot water cannot be used for feeding the boilers; thus 
the condensed steam is lost ; neither is it possible to obtain 
so good a vaccum with an injection condenser as can be 
obtained from a properly constructed immersed surface 
condenser. The working of this class of condenser is as 
follows: Steam enters the condensing chamber where it 
comes in contact with a spray of cold water, which raises 
the temperature during the time it absorbs the latent 
heat and condenses the steam into water. A considerable 
volume of air is brought over with the steam, some with 
the injection water, and some also due to leakages. To 
remove the air and water a pump is provided, necessarily 
of larger capacity than that used for a surface condenser, 
seeing that both the air and water require to be removed ; 
this pump delivers the water into the hotwell and the air 
is discharged by a pipe. The designs of pumps and con- 
densers of this type are very numerous, some are vertical 
patterns fitted with single or double-acting air pumps ; 
others are horizontal pattern fitted with single or double- 
acting air pumps. Both bucket and displacement pumps 
are used according to the idea of the different engineers. 

The second type, or ejector condensor, is a modification 
of the ejector for boiler-feeding pur 3 no air pump is 
required. The mode of working is briefly as follows: Ex- 
haust steam from the engine enters the ejector at a very 
high velocity, meeting about twenty times its weight of 
cold water passing through the jet at a lower speed, this 
velocity causing a momentum sufficient to convey the 
water, steam, and air into a water-sealed discharge pi 
or hotwell. Any rotation of the water is objectionable. 
The condensation of steam is dependent upon the length 
of the water and steam columns to produce an efficient 
vacuum. The objection to this style of condenser is that 
unless the water is good it cannot be used for boiler-feed 
purposes. Furthermore, they require very careful adjust- 
ment, and unless this be accurately done, the ejectors 
cannot be depended upon to keep a steady vacuum. 
These condensers are not considered very reliable, because 
a little dirt or obstruction will clog and impede the flow 
of water ; when this happens the exact areas which are 
regulated by cones are interfered with, and this prevents 
the efficient working of the condenser. As a rule, the 
vacuum obtained is not high—approximately a vacuum 
of 14 in. to 18 in. may be relied upon. 

The third type, or immersed surface condenser, is more 
expensive than the other two classes mentioned, but is 
considered the most efficient ; the great benefit by the 
introduction of this condenser, as applied to marine pur- 
poses, cannot be over-estimated. This condenser was in- 
vented by Samuel Hall, of Basford, Notts, about 1840, 
and was first applied to the steamer Hercules, running 
between Cork and Liverpool. An account of this con- 
denser was given in the Mechanics’ Magazine, of July 18, 
1840. It is very remarkable to note that Mr. Hall admits 
that when he introduced this condenser it met with most 
serious ooanen on the part of the marine engineers of 
that day, showing how little they a the import- 
ance of this invention, which was destined to prove of 
such great value to marine engines in the future. The 
general construction of this type of condenser is as follows: 

A number of solid-drawn copper or brass tubes are 
enclosed in a casing, generally made of cast iron, and are 
supported by end-plates at each end of condenser. In 
the early type of condensers the tubes were expanded 
with a drift, and later by an ordinary tube expander, but 
uent leakage occurred, and when 
the tubes “7 vee to examined, they were seriously 
damaged at the ends by being removed, and often unfit 
for use again. At a later period wood ferrules were intro- 
duced, but these were found not altogether satisfactory, 
owing to the leakages which arose from time to time. 

At the present time the most approved manner of secur- 
ing the tubas in the end-plates is to drill the end-plates 
and form a stuffing-box on the outside of each end-plate, 
which is screwed to receive a gun-metal nipple or gland, 
which may be packed with cotton or other suitable 
material ; the gland is then screwed hard on the packing, 
and this makes a perfect joint and prevents any leakages. 

When it is required to remove the tubes the glands are 
slacked back, the tubes are then easily removed for exami- 
nation, and can be replaced without difficulty and at a 
nominal cost. A difference of opinion exists as to whether 
the tubes ought to be made of solid-drawn copper or brass. 
The author’s experience is that if the tubes are properly 





tinned, it is not of any great importance which material 


the tubes are made from. It is well known that dis. 
woe water has a strong action on both copper and 

Tass, : 

The air pumps used in connection with this class of 
condenser are the ordinary vertical or displacement t 
the ordinary being generally single-acting, the displace. 
“—_ cca oe bi uae 

e water-circulating pumps may be ordinary piston 
type, but centrifugal pumps are very largely Laboteh 
the centrifugal pumps being driven vi & separate engine, 

. The method of working these condensers is extremely 
simple. The exhaust steam is conveyed from the engine, 
admitted to the casing of condenser and plays upon the 
outside of the tubes, cold water se ye circulated through 
the tubes by a pump, as described, the condensed steam 
in the form of water being drawn away with the air and 
delivered into the hotw A f pump is generally 
attached which conveys the condensed steam back to the 
boiler. In order to obtain the best results, however, 
great care should be taken with the design, so that the 
steam is properly distributed over the entire tube surface ; 
if this detail be not carefully attended to the steam will 
often make a short cut ol gprs to the air pump without 
being properly condensed, and should this be the case 
very frequently the vacuum is 5 in. to 6 in. below what 
it ought to be, providing a perfect distribution of steam 
is not maintained over the tu 

It is usual in designing condensers for marine purposes 
to give rather larger surface per indicated horse-power, 
in order that the condensers may not fall off to any 
material extent in efficiency when the boats are passing 
through the tropics. E : 

There are many advantages in using.and working this 
type of condenser. 

First, any kind of water can be used for condensin 
purposes. Secondly, the heat.of condensation is utili 
to advantage oY feeding with water raised to a high 
temperature. irdly, fuel is saved because it is not 
necessary to blow off the boilers so frequently in order 
to remove the sediment or accumulation of dirt. Fourthly, 
the size of boiler can be-reduced owing to the fact that 
hot feed-water is used for boiler-feed supply. Fifthly, 
the life of the boiler is prolonged by reason of the fact 
that it is kept free from scale or accumulation of dirt. 

On the other hand, there are some drawbacks or adverse 
conditions; an additional pump is required over and 
above what is needed for the injection condenser. The 
epace occupied is greater than that required for the injec- 
tion condenser. The tubes of said condenser require 
attention and cleaning in order to maintain the best 
results and the highest efficiency. The first cost of the 
immersed surface condenser is greater than for the injec- 
tion condenser, and a larger amount of condensing water 
is required, as the interchange of heat is not so thorough 
as in the injection type, where the water and steam 
come in contact with each other. 

The fourth type, or evaporative or open-air surface 
condenser, was first used by Messrs. Pontifex and Wood, 
Limited, engineers, of London (whose business is now 
carried on by the Haslam Foundry and Engineering 
Company, Limited, of Derby and London), about forty or 
fifty years ago, and patented by that firm, who made a 
number of these condensers for sugar refineries, not only 
abroad, but also at the East End of London. Such con- 
densers have been used in connection with vacuum pans 
and steam engines. For a time this type of condenser 
was rather neglected, cheaper forms of condensers being 
used ; but where a limited va wd of water only is avail- 
able these condensers are absolutely necessary. During 
the past few years the attention of engineers has been 
drawn to yon ape type of condenser, and they are 
now being made in various forms by different engineering 
firms. The condenser first made by Messrs. Pontifex 
and Wood had large round copper pipes about 4 in. in 
diameter, secured at each end into a copper diaphragm, 
the said diaphragms being made “in sections, each of 
about ten 4-in. pipes ; the diaphragms were about 4 in. 
thick, and being of this thickne&s; effectually provided 
for expansion. - They were secured to D-shaped cast-iron 
boxes made the same length, the ends of which were 
‘flanged for bolting togéther endways. — - ie 

essrs. Pontifex.and Wood, before the’ expiration of 
their patent, found by experience that smaller pipes 
were more effective, and the size was reduced from 4 in. 
in diameter to 2 in. in diameter, and instead of placing 
cast-iron boxes or standards at each end, they placed the 
box at one end, connecting the pipes together at the 
opposite end by a horse-shoe bend, thus providing for 
expansion, and giving the steam a longer travel or pas- 
sage through the tubes. When possible, the condensers 
were placed on the top of the building in an ex 
situation, in order that they might obtain the full advan- 
tage of a current of air, as it was found that the vacuum 
obtained on a windy day was much better than on a day 
when very little breeze was available. These facts have 
been fully recognised of late by many engineers, and have 
led to the extended use of fans, which materially reduce 
the water consumption and improve the efficiency of the 
condensers. ‘ : 

The amount of water used by these condensers varies 
according to the circulation of the air, and is only about 
one thirtieth the quantity of that required or used in an 
immersed surface condenser. Various forms have been 
adopted for the evaporative condenser, some being 
made of cast iron, others of wrought iron, copper, an 
brass. One type of condenser consists of cast-1ron pe 
arranged vertically, the upper pert of the pipes being 
jointed together by hoi oe bends, and the bottom 
ends jointed or secured toa cast-iron box common tw. 
the pipes. The condensing water is distributed, causing 
it to flow into small basins or cups, one on each = mp 





the upper end having an annular space between t 
near the edge of the basement. 
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Other condensers have wrought-iron pipes arranged 
horizontally, but unless these are galvanised, or other- 
wise protected, decay rapidly takes place; in fact, even 
with proper galvanising the life of these condensers is 
very limited. Experiments have been tried by placing 
inside the tube a device for splitting up or distributin 
the steam. Other engineers use corrugated tubes, wit 
the surface partially flattened, to effect the same purpose. 

With regard to the use of copper tubes in this type of 
condenser, it should not be forgotten that one square foot 
of surface in copper is worth more than double the amount 
of surface in iron. ; 

With regard to the various forms, or external shape of 
the tubes, any deviation from the round form causes 
trouble, because they are difficult to keep clean. The 

lain round form of tube is the easiest to keep clean. It 
is very difficult to get condensing water free from lime or 
other substances which may deposit on the surface of the 
tubes, and if this be allowed to accumulate the efficiency 
of the apparatus soon mes impaired. . , 

The main points to be studied in the consideration of 
an evaporative surface condenser are—simplicity of form, 
a sufficiency of surface, carefully designed joints, carefully 
made with special tools. Even when the greatest care is 
exercised on account of the number of joints, the vacuum 
obtained is not generally so good as that obtained by the 
immersed type of surface condenser. 








CRANES. 
Cranes, and the Power to be used with Them. 
By Wa tter Pitt, M. Inst. C.E.* 


For the purposes of this short note, cranes may be con- 
sidered as roughly divided into two classes—first, self- 
contained cranes carrying their own motive power, and, 
secondly, cranes which are actuated by power conveyed 
to them from a separate generator. The first class practi- 
cally consists of hand and steam-cranes, and the second 
includes all the various forms of power-transmission 
cranes, such as shaft-driven, electric, and hydraulic. Of 
hand-cranes, it is only necessary to add here that, wide 
as is the field of usefulness for moderate sizes, the practical 
limit was soon reached. It may be assumed that eight 
men is about the maximum number that can be put to 
the handles of a single crane; this corresponds to a total 
effective work at the hook of about fifteen foot-tons per 
minute, or, put another way, it takes 15 minutes to lift 
15 tons 15 ft. high. Speaking generally, for loads over 
10 to 12 tons, a hand-crane is out of place, unless the 
circumstances are very exceptional. 

The steam-crane is undoubtedly the best type to use 
where only a single crane is required, or where several 
portable cranes have to be dealt with whose relative 
positions may be altered within wide limits, or which 
may at some future date be transferred to another site : 
in all these cases the steam-crane has advantages not 
possessed by any other type. It is simple to work, as 
economical as most of its rivals, ready at short notice, 
and requires little permanent work for its installation, 
except in the larger sizes of fixed cranes. When, how- 
ever, it is a case of an overhead traveller, or several 
fixed cranes, or a number of portable cranes with a limited 
range of travel, then the consideration of other motive 
power than steam at once begins. 

An overhead traveller is in many cases placed under 
cover, where a steam boiler placed close under a roof 
possesses obvious disadvantages, and in very many cases 
an available supply of power already exists. The over- 
head traveller has therefore always been well adapted for 
driving by transmitted power, and the evolution of the 
power traveller has been roughly as follows: 1st, shaft- 
driven traveller ; 2nd, rope-driven traveller ; 3rd, electro- 
driven traveller. d 

Shaft-driven travellers work very well where the motive 
he is not too far away, but they have disadvantages. 

he loss in friction is probably the greatest of all systems; 
the speed at which the transmitting organ (the shaft) can 
be driven is necessarily very limited, and the tumbler 
bearings are always inclined to be troublesome. 3 

For conveying power by direct mechanical means, it 
may be considered an axiom that a quick light drive is 
always to be preferred to a slow heavy one ; and therefore 
it was a decided step in advance when the quick-running 
Tope-crane came in, and by a process of the survival of 
the fittest settled down into the well-known type in which 
the driver sits in a cage below the girders, and actuates 
the machine by shifting open and crossed belts, the s 
reduction being made at the crab by worm and wheel. 
The introduction of the electric transmission of power 
marked a noteworthy departure in crane design, and 
solved in a very satisfactory manner all the difficulties 
previously experienced in taking the power from the 
motor to the crane. 

Electric leads are easy to erect, noiseless, motionless, 
cheap, and by their means power can be conveyed along 
Toutes that would be quite impracticable by any other 
means, and with very considerable economy. The author 
puts the latter point last because, although users much 
appreciate economy, they appreciate convenience a great 
deal more. Speed joo convenience of working take 
Precedence even of coal consumption. 

The first electric cranes and travellers were worked by 
single motor often kept running continuously, and the 
Various motions were obtained by shifting belts or other 
forms of friction clutches. Latterly, the practice has been 
to use a separate motor for each motion: Having got so 

ar a lesson was taken from tramway practice, and series- 
wound motors were used instead of the self. governing 
thunt-wound motor previously necessary. 
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The series-wound motor, with its big starting torque 
and its capability of responding to the drivers’ views as to 
speed, has much analogy to the engines of a steam-crane 
regulated by the drivers’ hand on the starting valve; and 
the writer thinks that it is precisely this possibility of 
using series-wound motors that is the great advantage of 
the single-motor machines. Jib cranes are usually now 
constructed as two-motor machines, one for lifting and 
one for slueing. The subsidiary motions of jib derrickin; 
and travelling are less often used, and can be well work: 
from the slueing motor by a change of gear. 

The reduction of speed from motor to first-motion shaft 
has been effected in every possible manner. Practically, 
two methods survive, worms and cut-gear. The much- 
despised worm is noiseless, and very convenient to apply 
in many cases, and, if properly designed, even a worm 
will turn, and that with a very respectable efficiency. The 
author would remark in this connection that the ordinary 
formulas for worms will, if used with proper coefficients 
of friction, give results well borne out = practice. The 
next important organ in an electric crane is the controll- 
ing gear. Here the tendency has been lately to adopt 
— resistances, and still more recently to use controllers 
which are practically tramcar controllers. It is a striking 
feature of electric-crane design that, whereas at first the 
old power traveller was the model, the tendency is now 
to go to tramway practice; and there are, in fact, many 
points of analogy between crane and tramway work, 
esspecially in all that concerns the starting and accelerat- 
ing conditions. In Germany considerable attention has 
been paid to the problem of recovering the energy lost in 
lowering the load by generating current in the motor. 
Many of these arrangements are very interesting, but the 
writer doubts whether here again efficiency of doing the 
work required does not take precedence of current con- 
sumption, and for quick lowering nothing beats a free 
barrel controlled by a foot-brake. 

The hydraulic crane is too well known to require long 
notice here—it will probably be always with us—but the 
electric crane will be a very serious rival. The electric 
crane itself is more expensive, but the generating and 
transmitting plant are less costly. Electric cranes are 
not affected by frost, and they also have the good point 
that the maintenance repairs are generally within the 
competency of the man who looks after the crane. Of 
various intermediate types of crane, the writer would 
mention a series of overhead shaft-driven travellers driven 
by hydraulic engines from a pressure main, and the result 
has been sufficiently satisfactory to warrant a repetition 
of the design. 

Another example of a different type of motive power 
is furnished by a crane designed by the writer, where, a 
good natural supply of water under moderate pressure 
being available, a Pelton wheel was keyed directly on to 
the pinion shaft of the ae gear, and a cheap and 

efficient crane constructed. The author also remembers 
having seen at Bilbao a blockyard Goliath, where an 
electric transmission actuated a direct-acting hydraulic 
lifting cylinder; and there are other variations and com- 
binations of motive power that may sometimes be 
authorised by the local condition. Speaking broadly, the 
author would emphasise the following points : 

1. For single cranes, or cranes with a great range of 
portability, use steam. 

2. In all cases where the circumstances warrant a 
central power station, or where power has to be con- 
veyed any distance, use electricity. 

3. For overhead travellers, use electricity. 








BY-PRODUCT COKE OVENS.* 
By Evence Copper. 


A PERIOD of commercial prosperity has been entered 
upon when profits can be made on the manufacture of 
steel, cast iron, or coke, whatever may be the antiquated 
system of manufacture employed. ow is the time to 

rovide for the future struggle which will doubtless result 
from the excessive increase in means of production. 

The following figures will give an idea of the increase in 
production of cast iron alone in the metallurgical districts 
supplied with coke by Westphalia, Belgium, and the 
north of France. 

It is estimated that the coke syndicates which supply 
these districts will be unable to fulfil the demands, and 
that they will be short 500,000 tons for the year 1899, and 
1,000,000 tons for the year 1900. It is, then, necessary to 
meet the demands by new means of production. 

The mannfacture of steel, cast iron, and coke is also 
developing in Russia to a gigantic extent. 

The total number of coke ovens being built in the 
south of Russia during this year in 1899 may be estimated 
at 1500, which will produce an annual increase of 1,200,000 
tons, and, in spite of this, it is estimated that 300,000 
tons more of coke will be required to satisfy the demand. 
England and the United States are increasing and im- 
| ote their means of production to an extent well 

nown to all present. 

Doubtless this splendid commercial expansion, which 
corresponds to the extension of the Colonial Empire of 
various city cate Powers and of the United States, while 
resulting in large profits at present, will lead, in the 
future, to competition for the lowest price of production. 

The cost price of coke will be an important factor in 
this struggle, and there can be no doubt that in England, 
as well as on the Continent, the most perfect means of 
production must be adopted, and the author considers 
that, among recent improvements, the most profitable 
method of production is that with coke ovens by which 
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the by-products are utilised. He has also estimated the 
shortage of coke for the year 1900 in the districts supplied 
by Westphalia, Belgium, and the south of France at 
1,000,000 tons. 

This quantity will probably not actually be made, be- 
cause there will not be sufficient coal, but the increase in 
production will be almost entirely supplied by ovens with 
recovery of the by-products. 

The superiority of the results obtained is undisputed 
on the Continent. It is’ sufficient to know that, during 
the last two years great improvements have been made by 
various specialists in the construction of these ovens. 

The following results have been obtained in ovens on 
the — recovery system which have been recently set 
to work : 

1. The roasting is perfect, and the quality of coke is 
quite as good as in ovens without recovery. 

2. The production has been increased to 28 tons or 30 
tons of coke per oven - week, according to the kind of 
coal converted into coke. A charge of 8 tons (metric) of 
coal is coked in from 32 so 33 hours. f 

3. The construction of the oven is as simple and as 
strong as that of a Coppeé oven without recovery. The 
author believes that its life will be lon and the repairs 
less important, owing to the fact that the by-product oven 
is not subjected to such such sudden and frequent varia- 
tions of temperature as the oven without recovery. : 

4, The or type of oven gives an additional value 
of 2s, 6d. to 3s. 6d. to the by-products, the precise valué 
depending upon the richness of the coal and the perfec- 
tion of the methods of collecting the by-products. 

5. The recovery oven, when used with coal having 19 
per cent. to 20 per cent. of volatile. matters, produces an 
excess of gas which can be used to supply gas engines. 
The quantity of the gas may be estimated at about 353 
cubic feet per ton of coke produced with coal having 
per cent. of volatile matter, or 14,128 cubic feet per day of 
24 hours, or per oven giving 4 tons of coke. 

6. The gases which have been used to heat the by-pro- 
duct ovens. pass out of the flues at a temperature of 
1832 deg. to 2192 deg. Fahr. This heat is given off while 
passing under steam boilers, gt sig ton of coke 
produced, sufficient steam to f a 24 horse-power 
engine, or thereabouts. 

7. The oven gives an output of coke equal to the 
theoretical output shown by laboratory experiments. 

It will be of interest to compare the cost prices of coke 
made wpen systems which constitute distinct types. 
(See the Table annexed.) 


The Cost Price of Coke for an Output of 840 Tons per 
Week with Coal containing 25 per Cent. Volatile Matter, 
and Costing 7s. per Ton Delivered at the Ovens. 
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After crediting the manufacture of coke with the value 
of the by-products and the steam and produced, the 
cost price of a ton of coke, made upon the three systems 
with the same coal at 7s. per ton will be as follows : 


Ez, ‘i hes pm Lew 
ppeé Ovens, Pp vens, 
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o -products., —— 
8s. d. ; d. oy . & a, 
123 10 6 6 10 to6 2, 


8 is too limited to discuss here the vexed question 
of the Spenser claimed by some metallurgists of this 
country for coke produced in beehive furnaces, 

This superiority may have existed until now in coke 
made with certain qualities of coal rich in volatile matters, 
and also dry, but the author maintains that this superiority 
has only been true in these special cases, and that by em- 
ploying the system of. heaping the coal prior to treating 
it in the horizontal furnaces, a coke of almost equivalent 
value to that uced by the beehive furnaces can be 
made, even with these special kinds of dry coal. 

As to the coke made from true coking coals, the ex- 
ard of thirty years upon the Continent and in South 

Wales proves that this preference for things of the good 
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old times is disappearing in a projressive manner. After 
all has been said, the ton of beehive coke must be worth 
two tons of coke made in the by-product oven if the con- 
struction of the new beehive furnaces is to be excused 
in the present day. 








THE INFLUENCE OF CASTING TEMPERA- 
TURE UPON STEEL.* 
By Rosert Assort HapriE.D, M. Inst. C.E. 


Ir is difficult to deal briefly with an important oe 
of this nature, therefore the present paper must be con- 
sidered as suggestive of the lines upon which research 
work should be based, and in a general way only as indi- 
cating our present knowledge. The question is specially 
surrounded with difficulties on account of the fact that 
the casting temperature of steel is only known approxi- 
mately, even with the latest form of pyrometers. _ 

Useful work has been carried out in France with the 
Noel and the Mesuré optical pyrometer, but the writer 
thinks from various conversations he has had with several 
of the leading French metallurgists ery the results 
obtained with this instrument, that whilst it is claimed 
that much has been learned from its use, at the best it 
only gives approximate results. Seeing that the able 
American metallurgist, Mr. H. H. Campbell, in his ex- 
cellent paper, ‘‘On the Open-Hearth Process,}+ states 
that even a difference of 20 deg. to 30 deg. Cent. 
causes considerable changes in the behaviour of molten 
steel during casting, it will bs understood how important 
it is that a thoroughly practical pyrometer, which would 
enable us to detect such differences, should be perfected. 
Mr. Campbell’s remarks on this subject are so important 
that it may be well to quote them fully. He states that 


an addition of 100 lb. of scrap to a 7-ton bath 15,700 ib. 


will cause the temperature to fall about 16 deg. or 20 deg. 
Cent., and that this variation is perceptible to the naked 
eye. 

i : *_ in the addition of 

An excess or deficit of 16,000 Ib. 
scrap on the same weight and heat makes the charge 
either so hot that it causes trouble, or so cold that it skulls 
badly in the ladle. A variation of 200 1b. from the true 
amount, which would show by calculation a variation of 
about 30 deg. Cent., is the greatest error allowable in 
good practice. 

Incredible as it may seem, within these narrow limits 
lies the success of the lasoee and the melter. Perhaps the 
best practical pyrometer available, naturally varying 
according to individual circumstances, is practical observa- 
tion by the eye, as there is no absolutely correct data as. 
to the correct temperature at which steel should be cast. 

If steel is cast too hot the ingots or castings are liable 
to be piped considerably, even though the utmost care be 
used in pouring, and there are other difficulties such as 
segregation. If cast too cold the metal produced will 
not work as satisfactorily as it should do during forging, 
and the ingots will probably be round and unsatisfactory 
on the exterior. 

A very peculiar appearance is noted in crucible steel 
which is cast too hot; it is usually known as ‘‘ scalded ” 
steel. The crystalline structure is very pronounced, but 
by careful reheating the peculiar appearance noticed 
seems to disappear, though it is questionable whether the 
product is even then entirely satisfactory. 

In a recent correspondence of the writer with Messrs. 
Huntsman, of Sheffield, who still carry on the manufac- 
ture of crucible cast steel, founded by the well-known 
inventor, Benjamin Huntsman, in 1740, it was stated 
that to obtain the best quality, scalded steel could never 
be re-treated except by re-melting. It will be seen, there- 
fore, that the greatest possible care should be taken to 


TasLe [.—Hadfield. 


Temperature. 
Colour. deg. Cent. 
White (not welding heat) ... 1240 
High yellow ... 3 és 1130 
Yellow = ike 1081 
Low yellow ... 971 
Bright red... 923 
Medium red ... 795 
Blood red A. LL, 667 
Pouillet. 
White ... ie 1300 
Orange heat ... 1100 
Cherry red 800 
Red heat i as 525 
Bowker. 
White ... = 1204 
Very bright red 1010 
Bright red... 926 
Full red 804 
Red heat 650 


have the steel prepared during its course of manfacture 
in such a way as to obtain the happy medium of tempe- 
rature, that is, neither too hot nor too cold, but until 
more perfect pyrometers are produced this can only be 
obtained with constant liability to error. 

The Tables of temperatures annexed have been found 
very useful by the writer in everyday work. Table 
No. 1 represents the author’s results obtained by means 
of a Le Chatelier pyrometer suitably protected in 
the furnace; this pyrometer is an admirable one s0 
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as it does not come in contact with molten metal. 
contains similar com tive Lege, oop taken 


l 
It 
o. 3 from a Table prepared 


from Pouillet’s Tables, and 
by an American expert. ' ‘ 

There is also added in Table No. II. the melting points 
of various metals, also temperatures noticed during in- 
dustrial operations obtained by Mr. H. le Chatelier and 


Taste I1.—Temperatures in Degrees Centigrade. 


Melting point of sulphur ... 448 
99 . se gold ass 1045 
ee ms palladium 1500 
a a platinum ea ssi 1775 
ae © white Swedish (4 per 

wa —, a (Bh oes 1135 
elting point of grey foundry iron (34 per 
cent. C, 1? per cent. Si, 4 per cent. P) 1220 

Melting point of soft steel (0.10 per 
cent. C) ... saa hae a Se 1475 

Melting point of hard steel (0.30 per 

— tee ae a (6:90 sles 1455 
eltin; int o steel (0.90 per 
ty’ Be Gi as vis ace 

6-Ton Converter. 

In the ladle ... sos 1640 

In the ingot mould ... 1580 

Reheating furnace ... =e 1200 

Ingot under steam hammer 1080 


Siemens-Martin Furnace (Steel Containing 
about 0.30 per Cent. C.). 


End of fusion period of cast iron 1420 
Refining point of the steel + 1500 
Steel in the ladle (commencement) 1580 
“e | ae 1490 
Temperature of gas from producer _.. 720 
‘a at the entrance to the re- 
generator ... AN a aba A 1400 
Temperature when leaving the regene- 
rator... ee mx oe Ki ae 1200 
Temperature when arriving at the chim- 
ney staek ... ae ee se se 300 
Siemens-Martin furnace ... Sos eke 1600 
Rotating puddling furnace ae .-. 1230 to 1330 
Blast-furnace working on grey Bes- 
semer near tuyeres ee a 1930 
Commencement of the blast 1400 
End of the blast... ... 1570 


others, both with electrical and optical pyrometers ; these 
are in some cases necessarily approximate for the reasons 
before given. 

In conclusion, it will be seen how important a matter 
is the correct determination of high temperatures, and it 
is to be hoped that the problem will be followed up, as 
when once this object been accomplished, many of 
the difficulties now met with in preparing and casting 
steel at the correct temperature will be overcome. 





COMPARATIVE ADVANTAGES OF ELEC- 
TRICITY, STEAM, AND COMPRESSED 
AIR FOR MINING PURPOSES.* 

By Witiu1am Epwarp Garrorts, M. Inst. C.E. 


THE question of mechanical power for underground 

requirements connected with haulage, coal-cutting, pump- 
ing, &c., is at the present time occupying the attention of 
mining men perhaps more than any other subject. High- 
pressure dry steam is the most economical power for use 
on the surface. Electricity is the most economical and 
convenient for transmission of power. Compressed air is 
the safest underground. A combination of the foregoing 
wlll owe! prove to give the best results. 
Whilst high-pressure dry steam is the most economical 
when generated on the surface in boilers of modern type, 
and supplied within a limited distance from the winding 
pumping, dynamo, hauling, and other engines, yet this 
remark does not apply when the boilers, engines, &c., 
are placed underground. The expense of maintaining 
boiler flues, the danger of setting fire to the surrounding 
strata, the difficulty of dealing with the exhaust steam, 
and of obtaining suitable feed water, &c., makes this 
system unsuitable for use in this pit. Besides, there is 
also a serious interference in maintaining strict discipline 
amongst the workmen, and since the introduction of the 
Compensation Act, insurance companies have refused to 
undertake extra risks without increased premiums. These 
objections, amongst others, will in future prevent the 
erection of boilers underground. 

Many instances can be given of the successful working 
of underground haulage by engines placed on the surface 
and ropes carried down the shaft and for long distances 
into the workings. Provided local conditions are suit- 
able, and pees attention has been given to the drums, 
pulleys (of large diameter), ropes, and accessories, this 
system of hau is probably the most economical that 
can be adopted, besides giving, as regards fire-damp, the 
additional eee of safety. 

The statement that compressed air is the safest power 
conveys to those in charge of coal mines, which naturally 
and sometimes suddenly give off ~ uantities of fire- 
damp, an impression of advantages w ich compensates to 
a great extent for the loss of economy. The latter can be 
ascertained, but it is almost impossible to estimate the 
loss sustained by the stoppage for some months of a large 
colliery consequent on an explosion. Even the most 
modern compressed-air plant, designed either on the wet 
or dry a single or double-stage compression, 
water-jacketed, driven by engines and boilers of the 
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most modern type, pipes of large diameter, numerous 
air receivers, &c., show that the losses by heating, leakage 
&c., are such that, from an economical point of view. 
compressed air cannot compare with electricity. , 

Before referring to the advantages to be gained by the 
use of electricity, it may be pointed out that there are in 


a coal mine sufficient natural dangers (fire-damp, &e.) 
without introducing artificial ones. As an instance of 
this, several collieries formerly forced artificial gas from 
the surface by means of a steam-jet down the pit to light 
the roads near the bottom of the shaft, and where the 
traffic was greatest. So long as everything connected 
with the underground workings appeared satisfactory, no 
complaint was entertained, but when an explosion occurred 
it was suggested the cause of the accident was an accumu- 
lation of artificial gas above the roadway timbers, due to 
leakage from the pipes. In the same way electricity is, 
by some engineers, being recommended for use at the 
coal-face in all mines on account of its ter economy 
as compared with compressed air. The danger connected 
therewith may not be fully realised in the case of certain 
deep mines until an accident takes place, attended with 
serious loss of life. Then, judging by other accidents, 
economy is forgotten in regretting the loss of life, and 
afterwards in considering the claims made by the relatives 
of the men who have been killed or injured. At the 
same time, there are many mines in which it will be per- 
fectly safe to use electricity, provided the cables, motors, 
and accessories combine the latest improvements. 

By the use of electricity not only can high efficiency be 
obtained, but both generating and transmitting machines 
are exceedingly compact and — Only a limited area, 
the cables are easily and quickly laid, occupy small space, 
and, being flexible, are not affected by the lifting floors 
of the mine. Py is 

The cables do not aa rigidly fastening underground; 
it is, in fact, preferable to suspend them by means of a 
cord from the props supporting the roof, so that in case 
of a fall of stone, &c., the suspension breaks readily, 
allowing the cable to drop, thus saving it from injury. 

With regard to the two systems—polyphase and con. 
gg currents—each has its advantages and draw. 


The chief points of the three-phased current system 
are: 

1. Absence of commutators in both generators and 
motors, with consequent saving in wear, reduction of 
repairs and renewals, and less need of constant skilled 
attendance. 

2. Complete immunity from sparking. 

3. No starting resistance required for motors up to 
10 brake horse-power, unless exceptionally large starting 
torque is required. 

4. Generators of inductor type have all windings fixed. 
The rotor windings of motors have low potential differ- 
ence, and are not liable to burn out. High pressure can 
therefore be transmitted without risk to generator or 
motor, and copper is saved in the line. 

With respect to the continuous-current system, the 
following may be mentioned : 

1. A single pair of conductors is required as against 
three conductors. : ; 

2. Greater starting torque can be obtained with the 
motors. 

3. Accurate measurements can be more readily taken. 

From a pitwork point of view, the complete absence 
of sparking at the motor: would at first sight seem a 
consideration in favour of the three-phase current. The 
best continuous- current motors for this work are, 
however, now usually boxed in and for all practical pur- 
poses are gastight. Thus the danger attending the under- 
ground use of electric motors fitted with the latest im- 
———— is reduced toa minimum. At thesame tim 

fore adopting electricity, every possible danger shoul 
be considered and guarded against, especially in the line 
of cables. A fall of roof, or other accident may at any 
moment produce a short circuit, or sever the cable and 
result in serious sparking. Should this take place on the 
outskirts of an unventilated goaf, consequent on the 
method of driving, straight work and working back the 
pillars, with a weighting roof and an atmosphere clouded 
with fine coal dust, due to the coal-face being cut by a ma- 
chine, then the production of an electric arc gives all the 
factors for a serious accident. 

The greatest care should Ypres urea be bestowed on 
this portion of the electrical installation and the system 
involving the simplest arrangement and least number of 
cables should be preferred. 

The safety of a mine is only equal to the most unsafe 
lamps or appliance used in it in the same way that the 
strength of a chain is only equal to the weakest link. 

With regard to the best form of cable for continuous- 
current in mining work, concentric conductors seem to 
the simplest and safest. best 

The adoption of an earthed circuit is open to many 
objections. Safety is the predominant factor in planning 
all underground work, and a tight system is on 
account to be preferred. Security from shocks is claimed 
for the earthed system, but in practice this has not 
always been found to be the case. \ ed 

For the cable which requires to be vertically suspend 4 
down the shaft, vulcanised rubber is the best class 0 
dielectric. The very best qualities of rubber, such as are 
used for high-class underground street mains, are too 
soft for this, and a good insulating rubber containing 
more pigment and of increased thickness should 
omgion : A ded 

he core should be lapped with tape and compoun 16 
and sheathed with galvanised iron wires of about aie 
S W.G. compounded, and coated with compoun 


jute. 2 
Lead-covered cables should not be used for pit work. 





All cables should be sheathed. As a prime source, 
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steam, when used under the conditions previously de- 
scribed, the greatest. advantages. For the 
transmission of power to a distance, electricity is the 
most economical, efficient, and handiest. In the presence, 
or with the possible occurrence of gas, compressed air is 
the only one which can be absolutely relied upon. For 
the distribution of power to distant parts of the mine the 
writer has on many occasions su ted and advocated the 
employment of a combination of the foregoing, i ¢., gene- 
rating the electricity on the surface, and by a cable down 
the shaft and along the main 8, conveying the same 
to an electric motor coupled by gearing or ropes to an air 
compressor fixed in a well-ventilated position at a safe 
distance from the coal-face ; then through pipes of suit- 
able diameters conveying the compressed air to pumps, 
hauling engines, or coal cutters as desired. As the coal- 
face advances, the motor and compressors are moved. By 
this arrangement the surface engine-house and founda- 
tions are saved, and the motor, &c., can, with a little 
extra work, be fixed in a disused road. By a careful con- 
sideration of the circumstances and requirements, this 
combination of the best characteristics of each system 
should overcome all objections to the low efficiency of com- 
pressed air and the danger of electricity, and lead to a 
consummation of an economical and safe system for the 
distribution of power underground. 








GRAVING-DOCK BLOCKS AND 
APPLIANCES.* 
By ArTHuR JOHN Maarinnis, M.I.N.A. 


Atratime when public attention is so much turned to 
the increasing size of steamships and the providing of 
accommodation for them, no more important point can be 
considered than that of the means by which the repairs 
and overhauling can be speedily carried out. 

To effect these properly the first requirement is to have 
asuitable, convenient, and commodious dry deck, which 
must again be provided with the ag cera nowadays 
required over and above those which hitherto have been 
supplied by dock authorities; and, in introducing this 
subject, the author would like to mention that no refer- 
ence whatever is made as to the mode of construction, 
shape, material used, site, form of gates, &c., it being 
taken for granted that the dry dock per se is completed 
with thoroughly sound foundations, rapid pumping gear, 
and otherwise ready for the appliances. 

Keel Blocks.—This being the cass, the first matter for 
consideration is naturally the keel blocks upon which the 
main weight of the vezsel is taken when no longer water- 
borne. 

In considering these, several important features or sub- 
jects present themselves, namely : First, the best material 
of which to make them ; second, the space from block to 
block; third, the design; fourth, the maximum safe 
weight imposed per block. 

Before considering these questions, it might be well to 
mention, in the light of a recent accident in a dry dock 
fitted with cast-iron blocks, that accidents to large 
steamers have, although not generally known, occurred 
in docks where only wood blocks had been fitted. 

Bearing this in mind, the matter is one apparent] 
difficult of definite solution, for there is no doubt that bot 
wood and cast iron have each special merit in their own 
way, and so as to elucidate the very best requirement for 
the —— it is advisable that all questions of financial 
cost be put to one side, for the simple reason that the 
outlay on the blocks is in itself but trifling compared with 
the cost entailed by any accident to the vessel herself 
when in wee dock. 

Asregards the second feature, the spacing of the blocks 
from one another, this is not so difficult, for, considerin 
itfrom the point of view of those at work at the hull, 
there is no question but that the farther apart the keel- 
blocks are, the handier it is to get about the work, and 
the only limit to this space is that imposed by the risk of 
straining the hull, especially if, as is oftentimes the case, 
it has already sustained damage by mage 

Coming to the third feature, the design of the blocks, it 
may be safely said this has hitherto been left to the ideas 
of the designer, but as it is of vital importance that all 
keel blocks should be readily removable, and at the same 
time when replaced be capable of being well hardened up 
again to take the weight, a thorough discussion of this 
question of design is most desirable. 

On the fourth feature of the maximum weight on each 
block, it is also desirable to lay great stress, as unless 
this is kept as low as possible it may be possible to bring 
too great a strain on certain blocks by the removal of 
rohan Wi risk which is more often experienced 
than is generally conceived. 

. Incarrying out extensive repairs to the flat of bottom, 
It is, of course, possible to avoid this risk by building up 
side cradles, which the writer has always insisted upon 
when carrying out such work, but this oftentimes leads to 

isputes, owing to the extras they produce in the repair 
accounts, 

Side Shores.—Following upon the keel blocks comes 
the matter of side shores, which is also of the utmost im- 
portance, and here it may be plainly said that modern 
Science has, up to the present, not attempted any im- 
perement on the primitive system of wooden shores 

rdened up with wood wedges, which no doubt answers 
the purpose fairly well, but is not by any means condu- 
Cive to despatch. 

In the consideration of this question, special atten- 
tion should, the author is of opinion, given to the 
oan of some more up-to-date appliance in the shape 

horizontal steel shores, which could be travelled in or 
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out from the side of the dry dock by hydraulic pres- 
sure and securely locked when in the correct position 
against the ship’s side. All modern dry docks being 
generally fitted with hydraulic gear, this should not be an 
insuperable problem, and although the first cost would be 
considerable, the convenience and reliability of the system 
would soon recoup the outlay. : 

In dry docks, where the size of vessels varies greatly, 
a difficulty would no doubt be found as to the height at 
which these hydraulic side shores should be fitted, but 
this, like other novel engineering departures, would 
soon be got over after a little experience. 

Lifting Appliances.—Owing to the fact that all vessels 
in dry docks nowadays have, asa rule, some heavy weights 
to handle, it is absolutely necessary that special ae 

r, capable of being used at any part of the dock, shoul 

provided. At first sight this seems a — matter, 
but closer study reveals a very intricate and elaborate 
requirement, owing to the wide range which must be 
embraced. For instance, it may be that a spare propeller 
about 20 tons weight has to be lifted out of a hold, say, 
45 ft. deep, through a hatch, the side of which is about 
45 ft. from the dock side, and the hatch coaming or bul- 
wark, whichever is highest, is about 15 ft. above the side 
of the dock. With these particulars, which are by no 
means abnormal, it can at once be seen that, to allow 
clearance for the propeller over the hatch or bulwark, at 
least 15 ft. must be the height of jib over the hatch, so 
that a crane or machine is required which will be at least 
65 ft. above the bottom of the dry dock, and have a clear 
outreach of from 50 ft. to 60 ft. In addition to this 
unusual height and outreach, there must be added the 
great maximum weight required to be lifted, which ought 
to be at the very lowest 25 tons, so that to those intimate 
with crane design some idea of the magnitude of the 
—— appliance may be formed. y 

ut the massiveness and complication is still more 
increased by the fact that not only must the propeller be 
lifted from the hold and placed in the bottom of the dock 
without any overhauling of the lifting tackle, but after 
the propeller is clear of the hatch the crane ought to be 
able to travel along the dock side and deposit its load, 
say, 200 ft. in either direction. Met by such a bold 
demand as this, it is no wonder dock authorities have 
not taken steps to supply the want; but, speaking from 
wide experience in carrying out all sorts of overhauling 
and repairs about dry docks, the writer has no hesitation 
in saying that no appliance is more urgently wanted, 
either to facilitate greater dispatch in carrying out the 
work, or to avoid risk of serious accidents which may be 
— when temporary gear is rigged for heavy 
weights. 

Following these important appliances come, in a lesser 
degree, the necessity for handy power capstans to haul 
the vessels in and out of dock, and also a reliable instal- 
lation of electric lights, so that work can be carried out 
at all times, day or night. 

Mention of the electric light brings forward another 
appliance which ought now always te be obtainable at all 
important docks, namely, a supply of electric power, as 
there is no doubt that by this means considerable ——- 
both of time and labour, can be effected by a widely 
extended use of repairing machines driven by electricity, 
and the author would, in conclusion, venture his own 
opinion that this is not an unreasonable requirement to 
now ask authorities to provide. 





THE RIVETING AND CAULKING OF 
SHIPS. 


The Application of Mechanical Devices to the Riveting and 
Caulking of Ships ; also the Material of Ship Rivets.* 
By Rospert TWENTYMAN Napier, M. Inst. C.E. 

A. Riveting Machines.—The only machines that need 
be considered in connection with shipbuilding divide 
naturally into two classes, viz. : 

(1) Machines that close the rivet by pressure, and 

(2) Machines that close the rivet by percussion. 

The first of these is represented by the well-known 
hydraulic riveter, which made its appearance in the ship- 

ard about thirty years ago, and by the less known, but no 
ess useful, pneumatic riveter, which has, perhaps, half as 
long a working record. 

These machines are too well known to require descrip- 
tion; the inherent disadvantage of the class is that, as 
the working strains must be self-contained, no separate 
holder-up being possible, the use is limited by the depth 
of the gap, and, with the increase of the gap, there in- 
creases, in a greater ratio, the weight. ; 

In this connection, it may be stated that an ordinary 
hydraulic riveter of 24-in. gap, such as used for framing 
purposes, weighs about 10 cwt., and that one of 84-in. 
gap—perhaps the largest hitherto used in shipwork— 
weighs about 5} tons. 

Early in its history the hydraulic riveter—a success 
from the outset when riveting up work brought to it—was 
set to such work on board ships on the stocks as it could 
be brought to bear on. So far as the writer’s knowledge 
goes, a saving in cost and time did not always attend this 
proceeding, and it certainly has not become the general 
practice of shipbuilders. According to the published 
accounts, an application of the hydraulic riveter on a 
large scale was made in the case of the steamer Oceanic. 

‘The second class of riveter—viz., that in which the 
rivet is closed by percussion—is as yet only on its trial on 
this‘side of the Atlantic, although, in a measure, approved 
and adopted on the other. ‘This riveter in its action 
approaches as nearly as may ba to handwork, a hammer 
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being kept in motion by a suitably applied electric motor 
or by compressed air, the rivet-head being held up by a 
separate device. Through the courtesy of the owners 
of the patent rights of an American type of compressed-air 

reussion riveter, copies of a paper six months ago 

fore the Society of Naval Architects and Marine Engi- 
neers in New York areavailable. Papers by Mr. Frederick 
J. Rowan, on the subject of the electrically driven ship- 
yard appliances introduced by him, may be consulted in 
the Transactions of the Institute of Engineers and Ship- 
builders for the years 1888 and 1897, and in the Transac- 
tions of the Institution of Mechanical Engineers for the 
year 1887. These papers are referred to for full infor- 
mation as to details. 

A field seems to lie open to this class of riveter, and if 
it be found that it can be relied bs see with ordinary care 
in handling, to properly fill the hole when closing rivets of 
1 in. in diameter and upwards, its adoption can only be a 
matter of time. 

The convenience of a to commence riveting at 
any stage during the work of plating is unquestioned, 
and the simplicity of handling a machine weighing 
pounds instead of hundredweights is equally so. The 
noise that a percussive riveter makes is admittedly against 
it, and for this no remedy is forthcoming. 

It is not in the nature of a riveting machine to close a 
countersunk rivet, leaving the point flush with the plating, 
and either a point more or less cupped must be accepted, 
or the surplus metal must be chipped off. Since butt 
landings are no longer thought an offence to the eye with 
shell-plating, so, no doubt, — rivet points might live 
down existing delicacy on the subject. With a bare 
steel deck it 1s otherwise, and here chipping is unavoid- 
able. American practice is to do this chipping by means 
of a tool, also driven by compressed air, and then flatten 
the point by a second application of the riveter. 

Two axioms have long ruled in connection with riveted 
work, the first being that the least diameter of hole that 
could be punched in an iron plate was represented by 
the thickness of such plate ; and the second that a rivet 
of 1} in. in diameter was the limit of the power of an 
average riveting —_— to knock down satisfactorily. 
With the advent of the riveting machine, as applied to 
keel plates and top sides, the naval constructor will again 
have a free hand to proportion rivets and plates to ad- 
vantage. 

Assuming that the difficulties of rigging the gear do not 
stand in the way, there seems nod priori reason to pre- 
vent the bulk of shell-rivetin being done by the hydraulic 
or pneumatic machine, provided that other considerations 
be made subordinate. By working all the plating clinker 
system—a system less objectionable now that joggled 
landings have banished slips—and p ing from the 
keel plate upwards, completing one strake at‘a time, a 
riveter with a gap sufficient to take in the broadest plate 
would do the job. 

In the case of decks, the same might be done, working 
inboards from the — and closing the centre strake 
by hand; and even bulkheads — conceivably be done 
were the stiffeners erected first. ‘T'o what extent it would 
be profitable thus to depart from present practice is a 
matter for discussion. 

Whatever other difficulties would be faced in the ship- 
sg a trial of the percussive riveter'on its merits would 

no difficult or expensive matter. To any who at 
— have pneumatic riveters in use, and consequently 
ave = ant air _ command, it piney es a trifle ; to me 
many who employ electric ene’ or other purposes this 
would make but Pd small edition, . 

B, Caulking Machines.—Regarding the application of 
machines to the caulking of ships not much is on record. 
Such machines, driven by compressed air, were brought 
before shipbuilders eight or nine years ago, and others, 
electrically driven, were also advoca n the hands of 
their respective inventors, these machines did good work, 
and shipbuilders were not slow to buy them, but after the 
purchase came the trouble in the refusal of the men to 
work them. In some yards the difficulty was got over, 
and the machines are, doubtless, now at work; but in 
others the opposition of the caulker in possession of the 
job seemed serious, and the machines were laid to rest in 
the tool-store. In America the caulking machine has a 
record to show, and its adoption on this side may yet be 
accomplished. 

C. The Material of Ship Rivets.—It is known to every 
shipbuilder that Lloyd’s Comanittes does not legislate one 
way or another in this matter; that the rivets are good 
iron or good steel is all that the surveyor looks to. It is 
also known that the Committee of the British Corporation, 
while nominally leaving the builder free to use either 
iron or steel rivets, recommends the latter, and aggre: 4 
puts a premium on them, prescribing, for certain 
thicknesses of plate, quadruple riveting for iron rivets, 
and only treble for those of steel. Both rules cannot be 
right in this matter, and, as some builders take credit for 
using steel rivets exclusively, while others never use a 
steel rivet unless owners insist upon it, there is room for 
the matter being discussed and settled. 

The first time that the question was brought before a 
representative gathering o' — was in the interesting 

aper read by Mr. Martell, of Lloyd’s, in 1878, before the 

nstitution of Naval Architects. The results of various 
experiments were given in the paper, and from them the 
author concluded that ‘In order to accomplish this” (i.¢., 
insure the — of the plates being realised) either 
the rivets should be larger or more closely spaced, or 
‘*, . . the butts would have to be treble riveted with 
iron rivets, or double riveting with steel rivets adopted.” 

In the discussion it was stated, on the part of the 
dockyards, that H.M.S. Iris was riveted with iron rivets, 
as the test had shown a slight advantage for these over 
steel. Various gentlemen expressed their preference for 
steel rivets, and the matter was left for the future to settle, 
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In 1881 the well-known series of reports on riveted 
ja was laid before the Institution of Mechanical 
“ngineer?, but from this little light on the present sub- 
ject can be got. The experiments, conducted by Pro- 
fessor Kennedy, were all made with steel rivets, no 
comparison with iron rivets having, seemingly, been 
thought necessary, and out of the Tables in the Report 
of the Committee—having Professor Unwin for its 
official leader—it may be worked out that the average 
efficiency of seven treble steel-riveted lap-joints is 63.57 
per cent. of the solid plate, while that of a like number of 
similar joints with iron rivets is 71.43 per cent., or fully 
10 per cent. more. 

As Siemens-Martin steel is not so satisfactory for 
smithy purposes as iron made by the puddling furnace, 
there seems no initial reason why the opposite should 
hold good in the case of rivets which, as often as not, 
are heated to a welding temperature. With the light 
of twenty years’ experience in the building of steel ships, 
this matter can surely now be judged on. 








RESIDUAL PRODUCTS FROM GAS 
PURIFICATION. 


Notes on the Recovery of Residual Products from Coal 
Gas during the Process of Purification.* 


By Witu1aM Fou tts, M. Inst. C.E. 


THE impurities removed from crude coal gas during the 
process of purification have, almost without exception, a 
commercial value, and it is the duty of the gas engineer 
so to design the apparatus, and to conduct the punfying 
operations that no saleable impurity may be lost, but re- 
covered in a form to yield the highest value. The im- 
portance of this subject to the gas manufacturer is best 
shown by the statement that the amount derived from 
the impurities removed from coal gas during the process 
of purification, which were at one time thrown away or 
destroyed as having no value, is, in this country alone, 
not less than 1,500,000/. per annum, and consequently 
they are no longer considered merely as impurities which 
it is necessary to remove, but as residual products, the 
production of which is one of the aims of the manufacturer 
of coal gas. 

The residual products or impurities which have a com- 
mercial value may be briefly described as the liquid hydro- 
carbons, the nitrogenous compounds, and perhaps also 
there may be iedbolied the sulphur recovered when oxide 
of iron is used for purification. In this communication 
the nitrogenous compounds only can be referred to. The 
most important of these is ammonia. 

In a paper read in 1896 before the Institution of Gas 
Engineers, the author pointed out that of the total 
amount of nitrogen in the coal used in gas manufacture, 
only about 13 per cent. was evolved in the form of 
ammonia, and that more than 50 per cent, of the re- 
mainder was left in the coke, whilst in other methods of 
carbonising, more especially in shale-oil retorts, at least 
double the above quantity of ammonia per ton is 
obtained. 

In 1897 a paper was read before the Institution of Civil 
Engineers on the Mond gas producer, in which it is stated 
that in this method of gas production there is obtained a 
quantity of ammonia equivalent to 97 Ib. of sulphate of 
ammonia per ton of coal, a quantity four times greater 
than that obtained in most gas works. That similar 
results are to be got in the ordinary “oneal of gas manu- 
facture may be doubtful, but something may be done to 
recover at least a portion of the ammonia which is at 
present lost. 

The method of heating retorts by gas generated in a 
central producer, and conduc in flues to the retort 
benches, is almost certain to be extensively adopted in 
the near future. Already practical experiments on a 
large scale have been made at several works with very 
encouraging results, ; 

The author’s experience leads him to believe that com- 
plete snecess only awaits the overcoming of certain minor 
difficulties which do not appear very formidable. This 
method of heating possesses many advantages which it is 
unnecessary now to refer to; not the least of these advan- 
tages is that it would then be possible to recover the 
nitrogen in the form of ammonia from a large proportion 
of the coke. A modification of the gas producer, devised 
by Dr. Mond, wou!d probably be adopted, and after con- 
densation and serubbing, the gas would be stored in 
holders for distribution under constant pressure to the 
resort settings. 

In the paper above referred to the author has pointed 
out that about 0.027 per cent. of the nitrogen was evolved 
as cyanogen. The recovery of this impurity has of late 
years become of considerable importance to the gas 
engineer, more especially as the use of cyanide for the 
recovery of gold from refractory ores has so enormously 
increased the demand for both cyanide of potassium and 
cyanide of sodium. 

When crude gas is passed through moist oxide of iron 
it combines with a portion of the iron, forming a ferro- 
cyanide. This is perhaps the simplest method of recover- 
ing the cyanogen ; but it is also the least satisfactory, as 
it 13 almost impossible by this means to recover the whole 
of the cyanogen, or even any definite percentage of it, 
and also because of the large mass of material that has to 
be dealt with to obtain the comparatively small quantity 
of ferro-cyanide. : 

There are at present two methods in practical operation 
at different gas works for the direct recovery of cyanogen 
from crude coal gas. In the one method a solution of an 
iron salt, usually sulphate of iron, is run into an ordinary 
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rotary ammonia scrubber washer, the result being the 
formation af a ferro-cyanide of ammonium -—an unstable 
compound which has no commercial value. The liquor 
from the scrubber is afterwards treated for the recovery 
of the ammonia, and also of the cyanogen in the form of 
Prussian blue, or of the ferro-cyanide’of potash or soda. 

The author has no practical knowledge of the process 
or of the results obtained, but it is believed that the 
cyanogen in the crude gas produced from about 1,000,000 
tons of coal per annum is recovered more or less com- 
pletely by this method. 

The other processes referred to is that adopted by the 
author, and which may be briefly described as follows: 
Scrap iron is dissolved in hydrochrolic acid, forming a 
chloride of iron. This is afterwards treated with car- 
bonate of soda, and carbonate of iron is precipitated in a 
very fine state of subdivision. This precipitate is added 
to a solution of carbonate of soda, in proper proportions, 
antl mixed by stirring in a vessel fitted with a mechanical 
stirrer. The mixture is then run into a scrubber so con- 
structed that the whole of the liquid is kept in a constant 
state of agitation. 

It is not necessary here to enter into a discussion of the 
various chemical changes that take — when crude gas, 
from which all trace of ammonia has been puaeeai ie 
passed through the scrubber. It is sufficient to state that 
the ultimate result is a solution of ferro-cynanide of soda, 
together with a small percentage of insoluable ferro- 
mye the amount of which depends on the efficiency of 
the apparatus to maintain the iron in suspension in equal 
quantities throughout the liquid. By this means the 
whole of the cyanogen may be recovered from the crude 
coal gas, the amount recovered being usually equivalent 
to 4 1b. of ferro-cyanide of soda per ton of coal. 

The liquor is run in at one end of the scrubber in the 
ordinary way. When the percentage of free alkali in the 
liquor at the inlet end of the scrubber has been reduced to 
as low a point as possible—usually about 8 per cent. of 
the total alkali used—the liquor is run off. he mixture 
may then be allowed tc settle, and the clear portion run 
off, evaporated, and crystallised. The insoluable ferro- 
cyanide may be recovered in a soluable form by adding 
caustic alkali. 

the liquor usually contains a certain quantity of 
tarry matter it is preferred to evaporate the whole toa 
dry cake, which can bs afterwards dissolved and treated 
as above described. 








LABOUR-SAVING APPLIANCES IN GAS 
WORKS.* 

By CuarLes CLAUDE CARPENTER, M, Inst. C.E. 
THE consumption of coal for gas-making purposes in 
the United Kingdom is about 13,000,000 tons per annum, 
of which quantity the three Metropolitan companies use 
upwards of 3,250,000 tons. 

By the action of the sliding scale, which automatically 
regulates their dividends in accordance with the price 
charged for gas, the companies have a direct interest in 
keeping the cost of this as low as possible. 

A saving of ld. per ton upon the coal carbonised in 
London is equal to, in round numbers, 13,5001. per 
annum. As the cost, with hand labour, of coal unloading, 
carbonising, and handling the resultant coke is approxi- 
mately 4s. per ton of coal, the SS and economies 
of substituting machinery will be apparent. 

In the cases of the majority of London works, coal is 
brought alongside in ships or es, unloaded by steam 
or hydraulic cranes, and deposi in the retort-houses or 
coal stores as required. 

The cost for hand labour is as follows : 


Per Ton. 
Fillers 3" 
gre die | 
Total 43 


By means of self-acting grabs, it is possible to reduce 
considerably the first item, and to eliminate the second 
altogether. 

The figures will then be as follows : 


wise gg 
Filling and trimming for grab 0? 
Crane-driver ne se 0 
Truckmen of 
Total 2. 


The grabs chiefly used for the purpose of coal unloading 
in the Thames are the invention of Mr. T. Hone, of the 
Thames Iron Works, and their use is rapidly extending 
among the Metropolitan gas and other companies. There 
is, however, a slight set-off against the saving in labour 
stated above, due to the increased dead weight of the 
grab over the ordinary skip. This necessitates stronger 
and more powerful cranes, as well as the continued use of 
extra power to operate them. But the latter considera- 
tion does not amount to much, as hydraulic-power plant 
is an essential part of the equipment of a modern gas 
works. 

The low cost of transferring the coal from the crane 
hoppers is due to the fact that, in the instance given, the 
retort-house is end on to the waterway by which the coal 
is brought, separated therefrom by a space only large 
enough to contain the crane and its loading hoppers. 





* Paper read before the Engineering Conference of the 
Institution of Civil Engineers. Section VI.—Water 





From the latter the coal falls by gravitation into try 
propelled by hand along rails placed above the re 
tudinal bunkers from which it fed into the retorts, 
The disposition of the retort-house, wherein all the 
raw material and 75 percent. of its products are handled 
bears very largely upon the economical working of a gas. 
producing plant. In the new works of the South Metro. 
litan Company at Old Kent-road, designed by Mr, 
jorge Livesey, M. Inst. C.E., the retort-houses and 
adjacent coal stores are arranged in parallel lines, end 
on to the Surrey Canal. The coal is unloaded at those 
ends abutting on the canal, and at the opposite ends the 
coke and breeze are taken by conveyors to the store, 
which pone sag @ corresponding position to the retort. 
houses as the canal does. This arrangement reduces to 
a minimum the cost of handling both coal and coke, 
The characteristics of this design were followed at the 
new East Greenwich works of the same company. 
Coal should be placed within the retort-houses in such 
a position that it can be most economically fed into the 
retorts, and it is ge that the best method is to 
provide longitudinal bunkers facing the mouthpieces, 
with one or more shovelling shelves. With such an 
arrangement, hand-stoking 1s carried on in the South 
Metropolitan works at the cost given below. In this and 
the following comparisons, retort stoking is taken to 
mean charging and drawing the retorts, cleaning lids and 
pipes, and furnace feeding. 


Table of Hand Stoking. 


Three stokers at 63. per shift of eight a. 
hours = a ‘e ve 6 4 
One scoop driver at 63. 4d. per shift of 
eight hours * a ks ne. see. 


Work done, eighty mouthpieces at 3 cwt. charge per 
mouthpiece. 
24s. 4d. 


12 tons 
At the same works the hydraulic-power stoking ma. 
chines, designed by Sir William Arrol and Mr. William 
Foulis (MM. Inst. C.E.), operate 220 retorts. One set of 
machines charge and draw 293 mouthpieces per eight- 
hour shift. The machine gang is made up of six men, 
doing similar work to that of the hand gang, but the 
weight of the charge is increased to over 34 cwt. per 
mouthpiece. 
Table of Hydraulic Power Stoking. 
Six stokers at 6s. per shift of eight hours = 36s. 
Work done, 293 mouthpieces at 34 cwt. charge per 
mouthpiece : 


= 24.33d. per ton. 


36s. 
—__“—"___ == 8,49d, per ton. 
51.275 tons = 

In this case there must be added the cost of up-kee 
of the machines, interest, &c., on capital outlay, fuel, 
oil, water, &c. The plant was installed for 3200/., and, 
assuming it works for 300 63 per annum, it would deal 
with 92,400 tons of coal. Taking interest and deprecia- 
tion at 10 per cent. on the capital outlay, this comes to 
0.83d. per ton. To this must be added up-keep 24d. per 
ton, and 4d. for fuel and water, oil, and waste, &c.— 
total, 3.58d. per ton. Hand stoking requires, for main- 
tenance of tools, &c., about 4d. per ton. 

By the machines, the duty of the retort plant is in- 
creased in the proportion or 3 to 34. With hand stoking, 
220 retorts would carbonise 264 tons per diem, against 
308 tons by machine, a difference of 44 tons. Extra plant 
to the number of 36 retorts would be required for this 
quantity of coal, entailing an expenditure of, at, say, 75/. 
per retort, 27007. To pay 74 per cent. on this would 
require 202/. 10s. per annum—equal to 0.52d. per ton 
carbonised by the machines, and with which amount they 
must be credited. 

An alternative to machinery is inclined retorts. An 
installation of 144, 20 ft. long at Bankside, cost 100/. per 
retort. : 

Table of Inclined Retort Stoking. 
Four men at 7s. 1d. per shift of 10 hours = 28s. 4d. 
Work done, 144 retorts at 6 cwt. per retort : 


28s. 4d. _ 7 974, 


Taking the extra cost of inclined retorts over horizontal 
at 25. each = 3600/., interest and depreciation at 74 per 
cent. would come out at 1.25d. per ton, 51,840 tons being 
carbonised in 300 days as before. To this must be added 
4d. per ton for up-keep of stoking appliances and the 
opper-feeding machinery. ; 

= he figures of the three systems may be summarised as 
ollows: 














{ ‘ : | R 
Hand Hydraulic) Inclined 
Sate: Stoking. | Stoking. | Stoking. 
a 4 4. 
Labour .. ee perton| 2430 | 842 7.87 
Stoking tools .. s 0.50 | os 0.50 
Wear and tear.. + » oe 2.25 
Fuel, oil, water, &. .. = 0.50 0.10 
Interest, &. .. = a a 0.83 1.25 
24.80 12.00 9.72 
Less value of increased output | 
per ton ee 0.52 | - 
Pook Ged” Se | r 
24.80 | 1148 | 972 
} ! 








Some of the 2.25d. spent under the heading of wear 
and tear in the second column was applied to Facog | 
the machines, and it is expected that this figure jo 
eventually be reduced below 14d. A hand-stoked reto 
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will last an average of 2400 working days, and carbonise 
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2880 tons of coal. The equivalent with machine-worked, 
of about 2000 days, there is every reason to think will be 
reached. It seems probable that the life of inclined 
retorts will be considerably less, and the extra cost of 
their renewals important. ‘ 

There is something more required of retort-house plant, 
however, than as an apparatus for handling so many tons 
of coal and coke at a minimum of cost. It must yield a 
maximum of gas and “‘sperm value.” This machinery 
does to even a greater extent than hand stoking, since the 
proportion and contour of the “charge” can be main- 
tained with unfailing regularity. With inclined retorts 
the case is different. The coal must not only be evenly 
charged in the retort, it must remain there during car- 
bonising. With a margin of impetus, damp and cohering 
fine a can be laid as evenly as if large and dry. But 
more than half the varieties of Durham coal slip or creep 
during carbonisation. Watering the coal and storage for 
atwelvemonth or so have been su; ted remedies. If it 
is assumed that gas as it leaves the retort-house is worth 
a penny per 100 cubic feet, a loss in make would be a 
serious set off if it reached 300 ft. per ton. 

Then remains the question of handling coke, the pro- 
duction for sale of which is more than half the weight of 
the original coal. At the Vauxhall works, 5} acres in 
area, 60,000 tons of coke and breeze are handled yearly 
by small locomotives and wagons running on a narrow- 
gauge railway. The cost of labour has been thereby re- 
duced from 1s. to 3d. per ton. At the Old Kent-road 
works, where the coke storage ground is at one end of the 
retort-house, wire ropes, driven by a gas engine, are used 
to haul up two trains of wagons an incline of 1 in 2 to an 
elevated road where the coke is tipped as desired. The 
cost of handling, including quenching, is 44d. per ton. 








LarceE REFRIGERATING PLANT FOR MANILA.—We learn 
from the New York Sun that the contract for the refrige- 
rating plant to be installed at Manila has been awarded 
tothe De La Vergne Refrigerating Company, of New 
York. It is expected that the machinery needed can be 
supplied in 100 days and laid down in Manila in 60 days 
more. By that time the Government will complete the 
refrigeratorjbuilding, and the company will have 90 days 
in which to put its plant in operation. The amount in- 
volved in the contract with the De La Vergne Company 
is 197,000 dols. The entire cost of the building and plant 
will be in the neighbourhood of 500,000 dols. The main 
rtfrigerating rooms will be 48 ft. by 128 ft. and 10 ft. 
clear between joists. The capacity contracted for is cold 
storage for 1200 tons of beef banging, 200 tons of mutton, 
100 tons of potatoes and onions, 50 tons of butter, and 
an ice-producing output every 24 hours of 40 tons. Though 
the contract has not yet been signed, it has been officially 
approved by the Secretary of War. 

Our Locomotive Exports, — Notwithstanding talk 
about American competition in the locomotive trade, 
the demand for British locomotives has been well main- 
tained this year. The value of the engines exported in 
May was 120,554/., as compared with 143,477. in May, 
1898, and 65,1707. in May, 1897 ; while in the first five 
months of this year locomotives were exported to the 
value of 570,528/., as compared with 426,9387. in the cor- 
responding period of 1898, and 523,724/. in the corres- 
ponding period of 1897. In these totals locomotives 
exported to India figured for 278,320/., as compared with 
141,1257. and 127,996/. respectively. The activity of the 
Indian demand at once explains the relatively satisfac- 
tory aspect of this year’s returns. British locomotives 
were also exported to South America in the first five 
months of this year to the value of 84,459/., as compared 
with 46,8802. and 85,308/. respectively. On the other 
hand, the value of the locomotives shipped to Australasia 
to May 31 this = declined to 42,703/., as compared 
with 121,719/. and 86,316/., respectively. 


Russian Iron InpusTRY.—It is only natural that the 
Russian iron industry, although in a state of rapid de- 
velopment, cannot keep pace with the immense require- 
ments which, more especially, the construction of the 
great Siberian Railway has called forth, and orders have 
requently to be placed with foreign firms. Great efforts 
are, however, being made to ata, the home industry, 
and a concern likely to be materially extended is the 

East Siberian Company for Manufacture of Iron and 
Rails,” which has secured a contract from the Govern- 
ment for 4,750,000 pood of rails, &c., amounting in mone 
to over 11} millions of rouble. In order to cope with this 
large order, it has been deemed advisable to secure foreign 
capital on a considerable scale. The board for the Mant- 
churian Railway has, however, been unable to cover 
their requirements of rails within the country, and an 
order for 5,000,000 pood has gone abroad, i North 
American factories sending in the cheapest tenders. A 
new blast-furnace, with an annual capacity of 750,000 
pood of pig iron, has been erected at the Awsjanopet- 
rowsk Iron Works, and another—the fourth—has been 
uilt at the Kiselowski Iron Works, which is now one of 
Ne largest producers of pig iron in the Ural district. 
pimerous other blast-furnace installations are in course 
of construction, more especially in the north and the 
wath of the Ural; amongst these may be mentioned 

ishaichinsk, and Akeschinsk in the north, and Bala- 
Schewsk, Lemesinsk, and Archangelsk in the south; 

tral Ural is not nearly so active. The department for 
fast steel and rails of the Nodeshdin works, in the Bogo- 
owsk district, has already some time ago passed into the 
} on of a French syndicate, and this is not an 
instance of a special department of a factory in 

ral being acquired by foreign capitalists. A new 
ny has been formed. with a capital of 1,000,000 
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in each case; where none are mentioned, 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in ital 

os me 25, ee Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the mee of @ complete 

cification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months e é 
the advertisement of the tance of & com; Specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


19,785. C. Kellner, Vienna, Austria. Electric In- 
candescence ents. September 17, 1898.—The object 
of this invention is to provide light-emitting filaments for incan- 
descence electric lamps, which said filaments neither consist of 
nor contain carbon in the ordinary form, nor require any prelimi- 
nary heating before lighting to render them conducting. The 
inventor proposes to form such filaments of the metals thorium, 
titanium, chromium, wolfram, or alloys of the same, in each case 
the surfaces of such filaments being oxidised ; or of mixtures of 
‘‘infusible, or almost infusible” metals or alloys or of graphitic 
carbon with refractory oxides. The before-mentioned metals or 
mixtures in the form of powder are moulded under hydraulic 
pressure to the form required, and a surface oxidation is after- 
wards produced by heating the incandescence body in air. When 
it is desired that the filament shall consist of refractory oxide and 
graphitic carbon chloride collodion is added to the mixture and the 
carbon thereof being afterwards converted to the graphitic form by 
heat. The filaments or incandescence bodies are thickened at the 
points of juncture with the leading-in wires to which they may 
be attached by a process analogous to electric welding. (Accepted 
May 24, 1899.) 


14,983. R. J. Hatton and W. T. Henleys, Limited, 
London. Connection Device for Concentric Cables. 
{1 Fig.] July 7, 1898.—This invention relates to a means of seal- 
ing the insulation in making end connections with electric 
cables of concentric kind. The device, as illustrated, comprises 
a box or casing made of insulating material having at one end an 
opening into which screws a tubular plug adapted to fit closely 
around the full diameter of the cable which enters the box 
through the plug, the opposite end of the casing having an aper- 
ture fitting exactly around (and giving passage to) the bared 
inner conductor of the cable, which projects from the end of the 
oasing, and on which is clamped the one connection. In the 
side of the casing, at a point opposite to the bared outer con- 
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ductor of the cable, is an aperture into which screws (by a coarse 
thread) a tubular plug adapted to give p to the stem of the 
other connection. This connection screws with a fine-threaded 
screw into a lug clamped about the bared end of the outer con- 
ductor, the stem of the said connection being pinned to the plug 
through which it passes, so that owing to the difference in the 
= of the screw threads accidental unscrewing is prevented. 
efore this last-mentioned plug is screwed in, insulating com- 
und is run into the casing so as to entirely fill it. The device 
is also adapted for use on single-conductor cables or on those 
of the multi-conductor concentric class. (Accepted May 24, 
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14,058, C. Pollak, Frankfort, Germany. Electric 
Railways. (3 Figs.) June 25, 1898.—Continuous currents are 
probably best suited to the working of electric railways, while 
transmission of electrical energy to a distance is more often 
accomplished by means of high-pressure alternating currents. 
This invention relates to a combination of continuous and alter- 
nating-current apparatus for electric railways in which long- 
distance transmission is necessary. High-pressure alternating 
current is converted either in the motor carriages or at sub- 





of which is provided with an apparatus, or rectifier, for convert- 
ing alternating into continuous currents) is transformed into con- 
tinuous current for the purpose of feeding the motors and also the 
batteries, if used. Various combinations are described and illus- 
trated. The claims are as follow: 1. Means for operating elec- 
tric railways characterised by a combination of alternating and 
direct or continuous currents, the alternating current being taken 
feom a long distance, or a working conductor, and converted 
into direct or continuous current by electrolytic or mechanical 
rectifiers placed in the carriages as hereinbefore described. 2. 
Means for operating electric railways characterised by the com- 
bination described in the first claim, wherein the high-pressure 
alternating current is transformed to low pressure by trans- 
formers, and then into direct or continuous current by rectifiers 
both being placed in the motor e substantially as herein- 
before described. 8. Means for operating electric railways, 
characterised by the combination described in the first claim, 
wherein the high-pressure alternating current is converted to 
low pressure by stationary transformers serving to supply sections 
or parts of the working conductor, and transforming the said 
current into direct or continuous current by means of rectifiers 
placed in the carriages substantially as hereinbefore described. 
4. Operating electric railways by means of a combination of 
alternating currents and direct or continuous current by the 
transformation of the alternating current in several steps by 
means of stationary transformers placed in substations, and 
transportable transformers in the carriages, and transforming the 
alternating currents into direct or continuous current by recti- 


‘‘ENGINEERING” ILLUSTRATED PATENT 
RECOR 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
The number of views given in the Specification . Draswings is stated 


ics. 
Copi of Specifications may ‘be obtained at the Patent 0, Sale 


the date of 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,586. C.D. Abel, London. (Sociétié Fabrication Com- 
pteurs d Gaz, dc. Paris, France.) Feeding Gas Re- 
torts. (6 Figs.] June 4, 1898.— This invention relates to 
apparatus for feeding gas retorts with coal, For this purpose the 
coal is raised by an elevator and delivered on toa conveyor which 
leads it along a horizontal trough situated above the —— of re- 
torts and provided with openings over each vertical line of retorts, 
these openings —- slides to close them. On rails under the 
trough runs a funnel truck having a slide to close its bottom 
opening and carrying by chain pulleys the scoop for feeding 
the retort. Whena retort requires to be fed, the funnel truck is 
run to a position over the mouth of the retort and is filled through 





the opening in the conveyor trough. The ae being then ad- 
us' to the height of the retort, is charged by opening the 

ttom of the funnel, and the charge is carried by the scoop into 
the retort and deposited therein. If the conveyor takes more 
coal along than is required, the surplus is delivered at the end of 
the trough and taken back to the elevator, and this surplus may 
be rendered of small amount by adjusting the speed of the con- 
veyor to the demand of the retorts. The chain of the conveyor 
may be arranged to return along the floor under the retorts so as 
to receive and convey the coke raked therefrom. Instead of 
arranging the funnel truck to run on rails as described, it may 
be mounted on a wheeled frame running on rails on the floor. 
(Accepted May 24, 1899.) 


GUNS AND EXPLOSIVES. 


23,634. L. L. Driggs, New York, City, U.S.A., and 
N. C. Tasker, W DG. USA, Brecon 
Mechanism. [8 Figs.] November 9, 1898. (Convention date, 
April 13, 1898).—This invention relates to improvements in 
breechloading rapid-fire guns, and consists in mechanism for 
opening and closing the breech, and an extractor for removing 
and ejecting the empty cartridge-case after the projectile has been 










a 








fired, and applies more particularly to that class of guns in which 
the breech-block is first lowered in opening and is then swung 
backwards and downwards to clear the breech. The claims relate 
to the formation of the breech and of the breech-block, and 
also to the construction and disposition of the cam gear by 
which the breech is opened and closed. Special firing and ex- 
tracting devices are also described and illustrated in detail. 
(Accepted May 17, 1899.) 

6215. F. M. Garland. New Haven City, Conn., 
.S.A. Machine Guns, [15 Figs.) March 22, 1899.—This 
invention relates to the operating mechanism of a machine gun, 
such as is described in Specification of Patent No. 18,877, 1898, 



































and which has two barrels, the recoil upon ~ one of which fires 


the other. According to this invention, the , a8 well as the 








com: 
rouble, for the ree tos See 
purpose of exploiting iron-ore deposits in 
the Government of Ufa. . sj ‘ 


fiers placed in the carriages, substantially as hereinbefore de- 
scribed. (Accepted May 5, 1899.) 


firing, of each barrel is accomplished by the recoil movement of the 
other. The barrels are loosely supported, so that when the gun 
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is discharged they recoil and make tense the actuating springs, 
which, after the effect of the recoil has been utilised, draw the 
barrels forward with a speed determined by the adjustment of a 
liquid regulator. The breech-blocks are carried back with the 
barrels when they recoil, and are held back when the barrels are 
drawn forward by the springs, so that the breeches are opened 
and the cartridge-cases extracted. Each of the frames connected 
with the barrels is provided with a hook arranged to engage with 
a part of the breech-block mechanism of the other barrel, so as 
draw the breech-block of that other barrel home when the hook 
moves forward with the barrel with which it is connected. The 
backward movement of one barrel and its breech-block releases 
the breech-block mechanism of the other barrel, so that it may be 
drawn home by the advance of the barrel that causes the release. 
(Accepted May 24, 1899.) 


PUMPS. 


6780. K. and M. Brauer, Leipzic-Eutritzsch, Ger- 
many. Diaphr: Pumps. (2 Figs.) March 29, 1899.— 
This invention has reference to diaphragm pumps, and to means 
for actuating the diaphragm in such a way that its movement 
in both directions will be equal, so that an equal amount of fluid 
is propelled at each stroke. Such a pump is adapted for use in 
connection with explosion motors where it is imperative that 
the supply of liquid fuel should be constant and unvarying. The 
arrangements now in use, comprising a rod actuating the dia- 
phragm from its centre, are stated to be influenced in different 
degrees according to varying pressure, and to accordingly supply 
varying amounts of liquid fuel. According to the present inven- 
tion, the diaphragm is alternately supported over the greater part 
of its surface by two pestles, the working faces of which form 
spherical sectors, both having the same radius. The bulging out 





of the diaphragm in both directions, will consequently be governed 
in the same manner, and the amount of liquid raised at each stroke 
will be the the same. The diaphragm is fastened by its circum- 
ference in the ordinary manner within the pump casing. A coil 
spring presses the lower pestle constantly against the under- 
surface of the diaphragm, whilst the —_ pestle rests upon the 
surface, The parts, when in rest, will have the position shown 
in the drawing, the working face of the lower pestie being 
in contact with the diaphragm over almost its entire undersurface. 
If pow the upper pestle is actuated, i.¢., is pressed downward, 
the working face of the upper pestle will be in contact with almost 
the entire upper surface of the diaphragm, the spring being com- 
pressed. The bulging out towards either side of the diaphragm 
therefore must be equal and the amount of fuel fed at each stroke 
isthe same. (Accepted May 17, 1899.) 


RAILWAYS AND TRAMWAYS. 


12,711. S.W.Gillet,Manchester. (/. G. Lynde, Ahme- 
dabad, India). Signal Wire Expansion Compensation. 
{7 Figs.] June 7, 1898.—This invention relates to a lever expan- 
sion compensator for the wires used in working ‘‘ distant” rail- 
way signals. In carrying the invention into effect a pulley 
grooved for two chains of different sizes is mounted in a ball bear- 
ing carried by a casting bolted to the signal-post. The pulley is 
provided with a crankpin and link on one side connected to the 
semaphore or signal arm above it, and on the other side it hasa 
pin or projection which comes against a vertical rib on the cast- 
ing, and so acts as a stop to limit the rotary movement of the 
pulley. The larger chain which passes over the pulley is con- 
nected at one end to a heavy weight and at the other end to 
the operating wire from the signal lever. Thesmaller chain which 
passes round the pulley in the opposite direction to the large 
chain is attached at one end to the pulley and at the other end to 
the weight. The signal lever hasa weighted arm at right angles 






































to it or a weight connected inany other suitable way to counter- 
balance the weight suspended from the pulley chain. The move- 
ment of the signal lever acting through the connecting wire causes 
the partial rotation of the grooved pulley, and thereby raises or 
lowers the signal arm. In case the lever, wire, or any of the gear 
should fail_and allow the weight to drop, the smaller chain 
would immediately partially rotate the pulley and put the crank- 
pin to the top of the stroke, and the signal arms would 
fly to “danger.” The pulley is provided with a tooth, or teeth, 
to engage with the links of the larger chain as they pass round 
the pulley during the time only that the signal arm is being 
moved, and this tooth is clear of the chain after that movement is 
accomplished, so that the tooth (or teeth) prevents the chain 
slipping while the work is being done and allows it to slip when 
the work is finished. The movement of the weight is greater than 


As the vertical motion only of the crankpin affects the signal 
arm, the horizontal movements at the top and bottom of the 
stroke allow for any small expansion and contraction, but it is 
stated that although on a cold night the contraction of the wire 
might draw the weight right up to the pulley, the pin bearing 

inst the vertical rib or stop prevents the signal arm moving, 
and the chain merely slides over the pulley so long as contraction 
of the wire continues. (Accepted May 17, 1899.) 


6438. C. D. Abel, London. (J. Kennedy, Pittsburg, 
U.S.A.) Manufacture of Rails. (2 Figs.) March 24, 1899. 
—This invention relates to rolling flanged rails and the like, the 
various parts of which vary to a greater or less extent in thick- 
ness, and has for object to improve the rolling in the last passes 
of such sections for the pu of improving the product, and for 
reducing the wear and strain upon the rolls. The said invention 
consists in partially rolling the section, and then equalising the 
heat in different parts thereof by placing it in a chamber and 
allowing the temperature of its various parts to become uniform. 
Heat may or may not be supplied to this chamber as a mere 





‘* soaking heat” will accomplish the desired results. The piece, 
when its temperature has been thus equalised, is taken out of the 
chamber and given the finishing passes to reduce its section to 
the desired shape. For making rails the bloom is given five 

in one stand of rolls and three in the next, and is then 
taken to the furnace (being entered at one side thereof) and 
caused to lie and to be pushed forward therein, in the manner 
shown in the drawing. As will be seen, the rails are moved side- 
wise and when they reach the other side of the furnace are taken 
out through a non-registering exit, the heat by this time having 
become equalised in the various parts of the rail so that the roll- 
ing may now be completed. (Accepted May 17, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,610. A. Coats, Jun., Paisley, Renfrew. High- 

peed Engines. [4 Figs.) June 18, 1898.—This invention 
has for object to provide a high-speed engine of the single- 
acting type wherein the steam distribution and valve arrange- 
ments are simplified, and wherein special provision is made for 
cushioning the high-pressure piston. Steam is admitted to the 
under side of the piston through a port or passage from a valve 
casing wherein is fitted a piston or other valve operated to un- 
cover the port for admission of steam (to cut off at any part of 
the stroke), and to open the port to exhaust. The upper end of 
the cylinder above the piston is closed and boiler steam is ad- 
mitted thereto through a non-return reducing valve for the pur- 





pose of cushioning the piston, or taking up the inertia of the 
reciprocating parts. A two-way valve is provided so that the 
steam may be exhausted from the upper end of cylinder to the 
atmosphere while the boiler steam is shut off from the redueing 
valve, and to close the outlet to the atmosphere when the boiler 
steam is admitted to the reducing valve. In lieu of the boiler 
steam, air, or steam and air may be admitted to the upper end of 
the piston. The invention is also applied to multiple-cylinder 
engines in which both pistons and valve gear are arranged tandem- 
wise, and an engine having two cylinders and so constructed is 
arranged to act as a triple-expansion engine, whilst if three cy- 


for the production of fresh water, for which steam is usually 
taken direct from the main boilers or from a subsidiary boiler, 
For this purpose there is provided a receptacle into which the 
exhaust from all the subsidiary engines is led, and from which 
the steam then passes to condensing apparatus of any known 
kind. This rezeptacleis provided with a safety valve loaded tog 
predetermined pressure, and steam escaping thereby is led to the 
main condenser. ‘‘The fresh-water condensing apparatus may 
be of multiple effect, the water resulting from the condensation 
of the exhaust steam being used as feed water for the boilers, 
while that resulting from the condensation of the vapour gene. 
rated by condensation of the exhaust steam may be used for 
drinking and culinary purposes.” (Accepted May 17, 1899.) 


VEHICLES, 


9321. R. Haddan, London. (Heinle and Wegelin, 
Augsburg, Germany.) Motor Tricycles. [4 Figs.) April 22, 
1898.—This invention relates to improvements on the construc. 
tion of apparatus described in the Specification of Patent 7566, 
1896. The bars which connect the benzene receiver and motor 
also carry the lighting apparatus, and the bearers which are con- 
nected with the motor and back axle carry the driving gear com- 
prising toothed wheels, leather-covered wheels, &.; the small 
wheel is always leather-covered and the large wheel metallic in 








order to secure quiet working. The driving gear is constructed 
in such manner that three different speeds can be obtained. The 
hine is operated through a friction coupling by means of 
levers running along the benzene receiver, on each of which there 
is a bolt whereby it can when adjusted. In order to 
— the motor to run quickly or slowly there is arranged on 
e top of the dome of the benzene receiver a regulating device, 
by means of which the cylinder can be supplied with a small or 
large quantity of gas. (Accepted May 17, 1899.) 


10,391. E. Edwards, London. (C. E. Herkner, Frei- 

, Germany.) l . May 6, 1898.—This invention has 
for object. the economical production of a strong belting having 
the pliability characteristics of leather while being less liable to 
stretch. A textile base of strong felted or woven hemp or camel’s 
hair is placed in a mixture of glue, wax, oil, turpentine, and 
alcohol (the proportions of which may be varied), at a tempera- 
ture of about 80 deg. Cent., and is left therein until it is entirely 
ere with the mixture. It is then pressed, stretched, 
and dried by passing it between rollers, and is finally varnished 
or lacquered. The following proportions of the ingredients 
named are stated to produce a satisfactory result, viz.: 1 kilo- 
gramme of glue ; 30 litres of water ; 1 kilogramme of beeswax; 
+ kilogramme of linseed oil; } kilogramme of turpentine ; } kilo- 
gramme of alcohol. (Accepted May 17, 1899.) 


6342. P. M. Justice, London. (The Pope Manufacturing 
Company, Hartford, Conn., U.S.A.) Explosion Engines, 
{2 Figs.) March 23, 1899.—This invention relates to that class of 
explosion engines, in which an explosive mixture (generally car- 
bureted air) is ignited, and the expansive force of the ignited 
mixture is exerted against a piston. The invention particularly 
applies to engines which have a so-called ‘ free-flying” piston, 
that is to say, a piston which is not connected directly to a 
crank but flies outwardly nst the yielding pressure of a 
spring, in which energy is thus stored, the energy being con- 
ve into work during the return movement of the piston. 
The — of the invention is to secure greater economy of 








linders are provided it may be used for quintuple exy 
suitable non-return reducing valve is described and illustrated. 
(Accepted May 17, 1899.) 


13,719. E. B. Caird and T. J. Rayner, London. 
U Exhaust Steam. [1 Fig.) June 20, 1898.—In 
many steamships, besides the main engines, there are other and 
subsidiary engines for various purposes such as for feeding 
boilers, circulating condensing water, generating electricity, 





mn 


compressing air, or forcing water. These engines are generally 
of the non-condensing kind, and discharge their exhaust at con- 
siderable pressure. is exhaust steam is either allowed to blow 
off or is led into the main condenser, and it is stated that in 
many cases it may interfere with the vacuum therein. This in- 


p by i ing the rate at which the heat energy of 
the explosion is transformed into available work. It is stated 
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that it has been previously proposed to construct explosion en- 
ines with free-flying pistons, but that such engines have not 
Cocsne available for practical use because they have been 80 
constructed as to permit of a large proportion of the energy. of 
the explosion being wasted in the form of heat. This invention 
aims at economy by introducing compressed explosive mixture 
into a cylinder behind a free-flying piston, and there exploding it. 
The free-flying piston being ready to move at the initial increase 
of pressure within the cylinder, on explosion occurring there is 
little retardation, which, if it occurred (as in the case of & 
crank-connected piston, or, as in the case of an engine having & 
separate explosion chamber) would occasion the communication of 
a greater quantity of the available heat to the surrounding bg 
In_ the en lustrated the reacting force is furnished by 
comp air within the space D. (Accepted May 24, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented == 
United States of America from 1847 to the present time, : 
reports of trials of patent law cases in the United eine, 








is really required for the operation of the signal arm, and this idle 
portion of the stroke adjusts the apparatus every time it is used. 


vention has for its object the utilisation of this exhaust st.am 





consulted, gratis, at the offices of ENGINEBRING, 35 and 36, 
street, Strand. 
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YARROW’S water-tuse Boiters. 




































T TUBES.—The distinctive feature of this | PARE TU —The tubes being straight through- 
pers simpli , —s > an me ghee a] \ } on the number o spare ones can e a reduced, 
, after len xpe ract: Thr = ow as com w uired for boilers 
het tonaving been found to be thoroughly reliable. ae tubes beat in various forme." i 


e of straight tubes is evident, They can 
sana examined internally and externally with 

, which is essential in every boiler intended for 
continuous service. 


COST OF CONSTRUCTION considerably less than | 
that of any other water-tube boiler yet brought out, | 
owing to its simplicity. 


AIR-PRESSURE.—The air-pressure necessary 

te form of Lye is Se ot = — 
ae 0 ae, on oe trial of the considered advantageous by some engineers, 
of this fact, on the official trial of the : 

2 aon Destroyer ‘‘ Sokol” (built for the Russian Z ZEC Cee oe FSR Re qa Oh tae Oy ee = 
Government in 1895) a speed of 29.7 knots was obtained, : SN DITO: OOO 
during three hours, carrying a load of 30 tons, the mean 
air-pressure being 1g in. On the official trial of the 
First-class 


OUTSIDE DOWN PIPES.—As outside down Pipes are 
esert. 
| 


USE OF SALT WATER.—Boilers, to be suitable for | 
lengthened service at sea, must be capable of being | 
worked with salt water, which may at ony, time be i 
unavoidable through a leaky condenser. xperience 
has proved that the Yarrow boiler perfectly conforms 
to this requirement if a Coe capacity of steam space 
is provided than would be necessary under normal 
conditions. Scale collecting on the heating surfaces by 
the lengthened use of sea water, can be more readily 
removed in this type of boiler than in return-tube 
boilers and with very much greater facility than in water- 
tube boilers having curved tubes. 


Torpedo fea se by po gl the — 
rnment in 1896) a speed of 26.6 knots was obtained, 
ian three hours, carrying a load of 26 tons, the mean 
sir-pressure being g of an inch. These low air pressures 
are due to the large area of the air passages, but where 
economy of fuel is no object, the air pressure may be 
increased without injury to the boiler, even till the fuel 
\g lifted off the bars. 


RETUBING.—Complete retubing of any boiler can be 
readily carried out without shifting its position, and 
any defective tube can be removed and replaced with 
rapidity. << 


ECONOMY OF FUEL,—Exhaustive experiments and 
long trials under working conditions prove beyond doubt 
that this boiler is second to none in economy of fuel, 


ARRANGEMENT OF FORCED DRAFT.—The air on 
whether coal, mineral oil, or wood is 


ite way to the fire es through non-return hinged 
doors at the sides and then completely round the boiler \\\\3 
casing, thereby keeping the compartment and coal M ae \ Seee 
bunkers cool. This arrangement offers greater safety : =a == 
ascompared with hinged dampers placed below the fire 
bars, where they are liable to get distorted through 
heat, or rendered inoperative by cinders preventing 
their closing. 


mV stn Re BAe tre 


WATER CHAMBERS.—In boilers of large size the 
water chambers are frequently riveted up so as to avoid | 
the joint at the bottom tubeplate, In this case a man- 
hole door is made at the end of the water chamber, so as 4 
to gain access to the tube ends, ‘ 





Messrs. Yarrow & Co., Ltd., have the greatest confidence in recommending Boilers of this type for vessels of the largest 
size, or for land purposes where the space is limited, or the cost of transport heavy. 


CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTAGES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO. | 
| 


Messrs. YARROW & CO. Ltd., Poplar, LONDON, 


TO WHOM APPLY FOR LICENSE TO CONSTR S48 
NOTE.—Messrs. Yarrow & Co., Ltd., are prepared to give facility to Engineers in every part of the World to construct Boilers of this type. 


PRENTICE BROS. CO., <2zsz== 


Represented in England by— SUSPENSION DRILL. 


CHARLES GHURGHILL & C0.,L™ 


DRILLING MACHINES 


From 13 in. to 50 in. swing. 


PORTABLE, UPRIGHT & SENSITIVE DRILLS, 


ENGINE LATHES, 


7 in. centre. 















































ema. . 
a ae 
103 ins, 
a ae 






(With Single or Double-geared Head), for Light or Heavy Work. 














A LARGE SELECTION OF OUR TOOLS KEPT IN STOCK, 
FOR IMMEDIATE DELIVERY, AT 


9 to 15, Leonard Street, LONDON, E.C.; 


AND 2837 


2 to 10, Albert Street, BIRMINGHAM. 
Prices and Particulars on Application, 
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Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 

Engineering Shops, 


JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 


Foundries, &c. 





Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 
— CORRESPONDENCE 


Monthly Prices Current of Engineering Material mailed free on application. 


INVITED. — 





Telegraph Codes used:—A 1; ABC; The Engineering Telegraph Code ; The Universal Mining Code; and our own Private Code. 











PROBLEM OF 
GAS ENGINE LUBRICATION. 


150 HP. CROSSLEY 


RUNS REGULARLY 


3 Months without a stop, 


Wells’ N.S. GAS ENGINE OIL. 


Sole Manufacturers of the Oil: 


The Henry Wells Oil Co., 


IMPERIAL OIL WORKS, DEANSCATE, 
MANCHESTER. 


Pave TESTIMONIAL, NO BUNKUM, A FACT. 

















DRIVING ROPES 


OF BEST wat 





Manufactured by 


IRONMONGERS’ ROPE WORKS, Limited, 


BRICKFIELD STREET, 
WOLVERHAMPTON. 


PACKINGS OF ALL KINDS FOR 3159 


STEAM « HYDRAULICS 


rafele} WHEEL BRAND 
PHOSPHOR BRONZE, 


THE BEST AND THE ONLY GENUINE. 











The only 
GENUINE 
COG WHEEL 









MEASURES BROS.,L™: 


LONDON. 
€ SIEMENS-MARTIN ENGLISH STEEL JOISTS 


1 BESSEMER FOREIGN STEEL JOISTS 
» ALWAYS INSTOCK. aug: 


8500 TONS 








8 in. to 20 in. DEEP 















F TEES, ANGLES, gai 
3 CHANNELS, efi 
#8 CHEQUERED PLATES. & : 9; 
E ; CORRUGATED IRON ROOFS, &. a g 
Bs CASTINGS OF EVERY DESCRIPTION é : 





FOR 3444 2 


‘BUILDERS’ WORK. jim | 
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THE MAIDSTONE SHOW. 
(Concluded from page 823.) 
Darry. 


Tue Royal Agricultural Society offered prizes 
this year for two classes of cream separators, viz., 
those driven by power, suitable for farm use, and 
those driven by hand, and not requiring more than 
9500 foot-pounds per minute to operate them. To 
each class prizes of 20/. and 101. were offered, and 
the trials occupied nearly a week. There were six 
entries in the power class, and the first prize was 
awarded to the Dairy Supply Company, Limited, 
of Museum-street, Bloomsbury, London. The 
second prize in this class was not awarded. 
In the hand machines the Dairy Supply Com- 
pany took the first prize, and the Melotte Sepa- 
rator Sales Company, of Counterslip, Bristol, 
the second prize. The two machines of the 
Dairy Supply Company are identical in principle, 
the difference being in size and the method 





That has had the effect of retarding the rapidity. 
of separation, and of mixing with the separated 
milk, part of the cream which had already been 
extracted. The effect of the new invention, which 
is now fitted to the ‘‘ Alpha-Laval” machines, is to 
introduce the stream of new milk down the whole 
depth of the bowl, and at that where the 
specific gravity of the milk y in the bowl 
corresponds with that of the new milk, consequently 
the disturbance caused by the milk coming in is 
reduced to a minimum, and as a result the rapidity 
of separation is increased by about one-third, whilst 
the cost of the machine remains the same, and the 
power required is not in any way increased. The 
company exhibited machines fitted with these im- 
provements to work by hand-power, and capable of 
dealing with up to 100 gallons per hour. This 
separator turns very easily, and is, in fact, an im- 
proved type of the old ‘‘ Farmer’s Alpha.” They 
also showed some turbine separators for larger 
dairies or farms where a steam boiler is available, 
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Derau, or THE Metorre Orgasm Separator; THE CRowN Cream SEPARATOR; Messrs. Ponp 


THE Metotte Separator SaLEs Company, 
Briston. 


of driving. The larger is driven by a steam tur- 
bine operated by a jet of steam from a boiler, 
and is designed to separate 110 gallons of milk per 
hour. The second is fitted with a handle, and 
separates 45 gallons per hour. The new machines 
are named ‘“‘The Farmer’s Surprise,” but they 
follow the lines of the ‘‘ Alpha Laval,” which the 
firm have shown for many years. The ‘ Laval” 
was the first practical cream separator ever exhi- 
bited in England, and received the silver medal 
of the Society. Since then another silver medal 
las been given at Doncaster for the introduc- 
tion of the ‘* Alpha” discs, which are now 
fitted to all the ‘‘Laval” machines, giving the 
aormous advantage of dealing with the milk in 
about one-third of the time taken by separators 
zie a bowl of the old or solid type. At this 
how another improvement is exhibited in these 
machines, which places them still farther ahead. 
Up to the present time, in all cream separators, the 
inflowing milk has passed into the bowl near the 
ae and has had to make its way through the 
J of cream, which is driven by the centrifugal 
orce near to the centre of the revolving bowl. 





AND Son, Limrep, Bianprorp, Dorset. 


and very large-size machines to work by belt-power, 
where such can be obtained. 

The Melotte Company showed seven separators 
varying in capacity from 33 gallons to 85 gallons an 
hour, and it is claimed for them that they run 
exceedingly lightly, so that the largest can easily 
be turned by hand. The one which took the prize 
is of 45 gallons capacity, and can be driven’ by a 
boy or girl. It differs from all other separators in 
that the bowl is hung to the lower end of a vertical 
spindle by a hook. This spindle has a universal 
joint at the top where it is driven, and it is really 

autiful to see the bowl steady itself as the speed 
increases. At first the bowl and the spindle wobble 
badly, but as the rate of revolution increases, they 
move less and less, until suddenly the bowl be- 
comes absolutely steady, and it is scarcely possible 
to tell that it is rotating at all. In the inside of 
the bowl are a number of perforated zig-zag plates 
made apparently by taking a number of concentric 
cylinders, bending them in and out into zig-zag form, 
and perforating them with holes and slots. These 
plates divide the milk into thin layers, and aid the 
separation by keeping the centrifugal and centripetal 





streams from breaking each other up, and recom- 
bining the milk and cream. The bowl rotates 
within a cast-iron casing, lined with porcelain 
enamel, and provided with two gutterways, one for 
each product. This casing, which is in halves, hinged 
together, can be opened wide to allow the bowl to 
be lifted out for cleaning. The whole machine is 
an interesting piece of work, from the point of the 
mechanic, and evidently the judges thought’ well 
of it in the dairy. The method of driving and sup- 
porting the spindle is particularly worthy of notice, 
as will be understood from the accompanying sec- 
tion, in which A is the upper part of the spindle 
carrying the bowl at its lower end. It is supported 
on a glob bearing. The driving power is ap- 
plied through the pinion C to the upper spindle 
which runs in two bearings. The connection 
between the spindles D and A is made by the 
spring E, which has pins fitting into slots in the en- 
larged ends of the two spindles. This connection 
makes an efficient driving medium, and yet allows 
the lower spindle perfect freedom. 

Messrs. Watson, Laidlaw, and Co., of 98, 
Dundas-street, Glasgow, showed a large number of 
separators which they claim are the only ones sold 
in this country entirely of British design and make. 
The dividing plates in the bowl are an exceedingly 
pretty piece of work. They are made of a number 
of truncated hollow cones, each corrugated en radial 
lines running from the base towards the apex. 
These are laid tegether so that the ridges and 
grooves of adjacent cones correspond, forming pas- 
sages. The whole are fixed into a firm structure 
by dipping them in melted tin, and then spinning 
them to get rid of the superfluous metal, a delicate 
operation, since it is necessary to hit the happy 
mean between leaving too much tin and too little. 
The Fram Dairy Machinery Company, of 1, Hol- 
born-circus, London, show the separators we illus- 
trated in our issue of October 14, 1898, page 486, 
Messrs. R. A. Lister and Co., Limited, of Dursley, 
Gloucestershire, showed their well-known Alexandra 
separators. They now make these with a capacity 
as small as 10 gallons per hour. 

A new separator, ‘‘The Crown,” manufactured 
by the Svenska Centrifug, Stockholm, was shown 


;| by Messrs. Pond and Son, Limited, Blandford, 


Dorset. It is stated that this machine has been 
introduced to supply a very simple apparatus at a 
moderate cost. ey are made of capacities vary- 
ing from 6 to 66 gallons per hour. The bowl A, 
as shown by the engraving annexed, is long 
and cylindrical, and is provided with an inner 
bowl named ‘‘the crown and centre tube.” It 
has thus only two inner parts. On the bowl 
spindle is cut a worm B, whichis driven by a worm- 
wheel C connected to its shaft by a very ingenious 
friction pawl D, which slips immediately the bowl 
overruns the driving handle. The footstep of the 
main spindle runs on two balls E. Messrs. Vipan 
and Headly, of Church Gate Works, Leicester, 
showed their ‘‘ Butterfly” separators, which we have 
described in previous reports, icularly in regard 
to their ingenious and beautiful multiplying gear. 
The Radiator Aktiebolaget showed:a hand-power 
radiator for making butter direct from milk at one 
operation, according to the method described by 
us in vol. lx., page 413. 

The sterilisation of milk is now settling down 
into an industry in this country, and there are 
many families which receive their milk in bottles 
once a week, as they do soda water, instead of 
having two visits from the milkman daily. The 
change is, no doubt, deplorable from the point 
of view of the maidservants, who must miss 
the chance of a flirtation and a gossip, but it has 
much to recommend it on the score of health. 
Ordinary milk swarms with bacteria, and pro- 
bably most of us have never tasted sterile milk 
since we were weaned, except the boiling milk 
we take with our coffee. Several firnis showed 
sterilisers, but there is very little that is new 
to report. The Dairy Supply Company have 
simplified the means of locking the stoppers on the 
bottles when the process is complete. Messrs. R. 
A. Lister and Co., Limited, of Dursley, showed a 
combined machine for treating either 64 quart 
bottles, or 34 gallons in bulk in one operation. 
This is a steam-jacketed pen, provided with the 
necessary pipes, fittings, and thermometer. When 
used for bottles it is fitted with shelves, and the 
steam is then transmitted to the interior, and not 
confined to the jacket. Messrs. Garrett, Saveall, 
and Co., Medway Iron Works, Maidstone, also 
showed a new steriliser, manufactured by Messrs. R. 
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and W. Wilson, 99, Wardour-street, London. This 
is also adapted for fruit; for this purpose bottles 
are provided with caps and rubber rings, which 
make an airtight joint. For treating fruit, the 
temperature must not exceed 170 deg. Fahr., or 
the fruit will burst. The heat has to be applied for 
two hours to complete the process. 

Mr. Walter L. Bourke, the Old Hall, Worsley, 
Lancashire, showed two forms of coolers for milk, 
one vertical and the other horizontal. The cooler 
is formed of two concentric cylindrical skins, 
between which the milk flows, while water flows 
on the two exterior surfaces. The two cylinders 
can be instantly taken apart for cleaning, the 
joints being made by rubber rings and thumb 
nuts. To fasten on the lids of churns, Messrs. 
Thomas Bradford and Co., Salford, Manchester, 
have designed a new screw catch. The lid drops 
into a ring at the mouth of the churn, and on this 
ring are four or more studs. On each stud is a 
thick washer with a snug projecting on one side, 
and above the washer is a fly-nut. The first quarter 
rotation of nut turns the washer, so that the snug 
comes over the churn lid, and the further turning 
of the screw tightens the connection. Conversely, 
when the nut is slacked, it rotates the washer, so 
as to leave the churn-lid free. 








THE ATBARA RIVER BRIDGE. 
(Concluded from page 772.) 
Ir will be remembered that the Pencoyd contract 


for the Atbara River Bridge included its perma- 
nent erection, the conditions being that the con- 


mounted on four wheels, and runs on temporary 
tracks on the tops of the chords, which are laid 
in advance of the traveller as soon as a panel 
length of chord is pinned in place. A boom is 
attached to the rear end of the traveller, and 
two booms are connected forward, one for each 
truss, the rear boom serving when required as 
a means of anchorage to the trusses, or for 
forwarding material to the front booms. Figs 23 
to 29 illustrate the general arrangement of the 
traveller, and the method of erection. The details 
are shown in the remaining illustrations. The track 
laid for the traveller on the top of the chords (Figs. 
26 to 28) has a light rail in convenient lengths bolted 
to ties 4 ft. long, and 6 in. by 10 in. notched over the 
chords to 8} in., and secured to them by fang bolts. 
On this track run the four wheels of the traveller, 
illustrated and fully dimensioned in Figs. 30 to 
32, together with their bearings, and mode of attach- 
ment to the soleplates of the travelling frame. 
The standards of this frame marked P, P, Figs. 27 
and 28, are shown in detail by Figs. 44 and 
45. They are of two-channel irons, 8 in. by } in., 
weighing 12.08 lb. per foot, connected by #-in. 
lates at tops and bottom for about 2 ft., and by 
attice bars 2 in. by 35; in. for the rest of their 
height, which is 30 ft. 7 in. Near the top, these 
posts are connected by horizontal struts, Figs. 42 
and 43, of similar construction, but of lighter sec- 
tions, the channels being 6 in. deep. by ,}; in., 
and weighing 8 lb. per foot in one direction of 
the traveller, but somewhat heavier in the other, 
or longitudinal direction, Figs. 36 to 38; these are 
marked C in Fig. 28. The lattice bars are 2 in. 
by ,5;in. The mode of connecting these struts to 





tractors were t» provide all skilled labour, such 
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native workmen as might be required, being found 
for them. Under ordinary conditions—that is 
to say, if the bridge were to be erected in the 
United States, or in this country, the contractors 
would have guaranteed the completion at the 
rate of one span per 24 hours, but of course, con- 
sidering the unforeseen delays and difficulties 
that might be expected to attend the work in 
the Soudan, no limit of time could be fixed. It 
is not expected, however, that, when commenced, 
the work of erection will take more than 14 days. A 
condition imposed upon the contractors was that no 
false works of any kind could be permitted, but 
that the bridge must be launched, or otherwise 
erected, from pier to pier. The method adopted 
by the Roberts Company for erection is of con- 
siderable interest, and our description of the work 
would be unfinished if we did not include the means 
provided for its completion. The diagram, Fig. 33, 
illustrates clearly the mode of erection. One of 
the spans will be erected on shore, and securely 
anchored ; the top of the upper chord then serves 
as a track for a travelling crane, the jib of which 
is long enough to handle all the parts required 
for the completion of a single panel, the top chords 
of which, in their turn, serve as an advance track 
for the next panel, and so on. Lengths of chord 
are used to bridge the distance between the end 
posts of adjacent trusses, shown at A, B, Figs. 23 
and 33; this span being stiffened by packing timbers, 
A'in the same diagrams, which also give an out- 
line of the traveller, over the fifth panel of the first 
span. Of course, as soon as the first span is 
completed, the anchored span erected on the bank 
could be removed, if desired. It will be noticed 
that Fig. 33 shows the strains on each member of 
the truss, set up during erection. We may now pro- 
ceed to a detailed description of the erecting plant. 
The traveller consists of a light rectangular braced 
frame, 30 ft. high, 16 ft. 2 in. wide (the same 
wi ith from centre to centre as the distance between 
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the bridge trusses), and 24 ft. long. This frame is 


the posts, and, in fact, all the connections in 
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the traveller, are shown in the details. The beams 
forming the bottom frame of the traveller, are 
marked A (Fig. 27); their construction is precisely 
similar to the top struts, but they are somewhat 
heavier ; the dimensions are marked on the details. 
As will be seen from Figs. 36 to 38, and from Figs. 39 
to 41, special connections are made on the top 
and bottom longitudinal members of the traveller, 
for the hook attachments of the booms. The 
method of securing the vertical posts to their hori- 
zontal members is also clearly shown, The dia- 
gonal bracing on each side of the frame is marked 
R on the drawings ; it is formed of two rods, 1 in. 
and 1} in. square, with turnbuckle tension adjust- 
ments. Horizontal diagonal bracing of }-in. rods 
is also introduced (Fig. 29). Over the verticals on 
each side a timber, 12 in. square and 28 ft. long, is 
bolted ; this serves for a platform attachment when 
required. The booms—two in front and one behind 
—are all of similar construction ; they are marked 
B 1(Fig. 23), and are shown in detail in Figs. 34 and 
35. They are 44 ft. 6 in. long, made in two lengths 
to be spliced on the ground. The details of the pin 
attachments to the bottom braces of the traveller, 
are shown in Fig. 46. 

A working platform (Fig. 23) is laid on the 
bottom framing of the traveller, and on this are 
placed the hand winches by which the various parts 
are handled. 

The mode of erection is very clearly shown by 
Figs. 23 and 33, The front wheels of the traveller 
are blocked, the crane having already put in place 
the temporary chord A. The length of bottom 
chord B is first swung, being held on its bearings 
on the pier; and by a fin. wire cable C at its 
outer end, the cable having an adjusting turn- 
buckle. The strut D is then brought into position 
and the pin L O driven; the vertical, E and the 
bar, F are then brought into into place, the pin 
U I and afterwards, the pin LI being driven. 
The panel is then completed and the traveller is 








ready to be advanced for the next length ; small 





working platforms at G and H are provided for the 


convenience of the men. The adjacent spans are 
closely connected by the timber staging shown in 
Figs. 23 and 33, so that the-advancing structure may 
be stiffened to carry the loaded traveller, and the 
projecting spans under construction, receive the 
full advantage of the counterbalancing weight of 
the span that has been completed, 

We shall in due time be able to publish the 
actual time required to erect the bridge by the 
means we have now fully described under excep- 
tionally difficult conditions. 

It will be recognised that as regards the 
method of erection, the Atbara River Bridge 
promises considerable interest from an engineer. 
ing point of view. From that of the construc. 
tor’s, it is an object lesson of the highest value, 
and we fear of disastrous portent, for unless we 
can build as quickly and as cheaply as our Ameri- 
can competitors—and there are many of them be- 
sides the Pencoyd Company—commercial bridge 
construction will to a large degree become a dead 
industry in this country. We said ‘‘as cheaply ;” 
we have the contract price of this bridge before us, 
but are not at liberty to mention it. But we can 
say that while it secured a margin of profit to the 
constructors, it was so low as to render the com- 
petition of this country, as matters now stand, out 
of the question. 

As an answer to the allegations of inferior work- 
manship that have been freely made, we will con- 
clude this somewhat extended notice with some ex- 
tracts from the specification (which is substantially 
the standard bridge specification of Pencoyd) to 
which the Atbara Bridge was built, and on which 
it was pas3ed by the official inspectors. 
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GENERAL SPECIFICATIONS FOR RAILROAD BRIDGES. 


1. All structures to be wholly of rolled steel (cast iron 
or cast steel will be permitted only in machinery for 
draw bridges). “i 

2. They shall be designed to carry, in addition to their 
own weight and that ot the floor, a moving load for each 
track, consisting of two engines coupled at the head of a 
uniformly distributed train load, placed so as to give the 
greatest strain in each part of the structure. 

3. In determining the weight of the structure for tho 
purpose of calculating strains, the weight of timber shall 
be assumed at 44 lb. per foot B.M., and the weight of 
rails, spikes, and joints at 100 lb. per lineal foot of track. 

4, The wind pressure shall be assumed acting in either 
direction horizontally : 

a. At 30 1b. per square foot on the exposed surface of 
all trusses and the floor as seen in elevatiun, in addition 
toa train of 10 ft. average height, beginning 2 ft. 6 in. 
above base of rail, moving across the bridge. 

b. At 50 lb. per square foot on the exposed surface of 
all trusses and the floorsystem. The greatest result shall 
be assumed in proportioning the parts. 

5. For determining the requisite anchorage for the 
loaded structure, the train shall be assumed to weigh 
800 lb. per lineal foot. ; 

9. yt pes of the structure shall be so proportioned 
that the sum of the maximum loads, together with the 
impact, shall not cause the tensile strain to exceed : 

n soft steel, 15,000 lb. per square inch. 

On medium steel, 17,000 lb. per square inch. 

10. The same limiting unit strains shall also be used for 
members strained by wind pressure, centrifugal force, or 
momentum of train. : : a 

13. Members subject to alternate strains of tension an 
compression, shall be so roportioned that the tota 
sectional area is equal to the sum of areas required for 
each strain. F : 

14. In case the maximum strains in chords of bridges, 
or posts of trestle towers, due to wind, centrifugal force, 
met, posetnicha vag of train, added to the maximum — 
due to vertical loading (including impact), shall exe 
the folloying limits : . 

On soft steel, 19,000 lb. per square inch. | ; 

On medium steel, 21,000 lb. per square inch, gran 
reduced for compression, addition must be made to suc 
members until these limits are net exceeded. - 

15. Should the strains be reversed in any possible “ae 
proper provision must be made for such strains 10 
opposite direction. : he top 

16, When the floor system rests directly on the 
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a | 
or bottom chord, the latter must be so proportioned that 
the algebraic sum of the strains per square inch on the 
outer fibre, resulting from the direct compression or ten- 
sion, and three-fourths of the maximum bending moment 
(the chord bein considered as a beam of one panel 
length, supported at the ends), shall not exceed the before- 
mentioned limiting strains in tension or compression, the 
proper amount of impact being added to each kind of 
loading. 

17. The bending moment at panel points shall be 
assumed equal to that in the centre, but in opposite 
direction. ; : c 

18. All other members which are subject to direct 
strain in addition to bending moment are to be similarly 
calculated. : ; i : 

19. The shearing strain on rivets, bolts, or pins, per 
square inch of section, shall not exceed 11,000 Ib. for soft 
steel, and 12,000 1b. for medium steel ; and the pressure 
upon the bearing surface of the projected semi-intrados 
(diameter x thickness) of the rivet, bolt, or pin hole, 
shall not exceed 22,000 Ib. per square inch for soft steel, 
and 24,000 lb. for medium steel. 

90. In case of field riveting by hand, the number of 
rivets thus found shall be increased 25 per cent. 

21, The bending strain on the extreme fibre of pins 
shall not exceed 22,000 lb. per square inch for soft steel, 
and 25,000 lb. per square inch for medium steel, when 
the centres of bearings of the strained members are taken 
aa the points of application of the strains. 

22. Net sections must be used in all cases in calculating 
tension members, and, in deducting rivet holes they must 
be taken 3 in. larger than the size of the rivets. 
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culating the flange sections of plate girders. The com- 
pressed flange shall have the same sectional area as the 
tension flange ; but the unsupported length of flange shall 
hot exceed twelve times its width. 

24. In calculating shearing strains aad bearing strains 
on web rivets of plate girders, the whole of the shear 
acting on the side of the panel next the abutment is to be 
considered as being transferred into the flange angles in a 
distance equal to the depth of the girder. 

25, The shearing strain in web plates shall not exceed 
$000 lb. per square inch for soft steel, and 10,000 lb. per 
Square inch for medium steel ; but no web plate shall be 
less than 2 in. in thickness. 

26. The web shall have stiffeners riveted on both sides, 
with a close bearing against upper and lower flange 
angles, at the ends and inner edges of bearing plates, and 
at all age of local and concentrated loads, and also, 
when the thickness of the web is less than 4, of the un- 
Supported distance between flange angles, at points 
throughout the length of the girder, generally not farther 
‘part than the depth of the full web plate, with a maxi- 
mum limit of 5 ft. 


DETAILS OF CONSTRUCTION. 


39. Adjustible members in any parts of structures shall 
preferably be avoided. 

40. All lateral and sway bracing shall be made of shapes 
Which can resist tension as well as compression. 
kh 41. All through spans with top lateral bracing shall 
ave portals at each end of span, connected rigidly to 
end posts. They shall be as eep as the specified head 
room will allow, and provision shall be made in the 
‘nd posts for the bending strain produced by the wind 
pressure, 

42. Deck brid 
panel 
Strain 


dges shall have diagonal braces at each 

of sufficient strength to carry half the maximum 

imcrement due to wind and centrifugal force. 

“ Pony trusses and through plate girders shall be 
yed by knee braces or gusset plates at the ends, and at 
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45. All bridges exceeding 100 ft. in length shall have 
at one end nests of turned friction rollers, running be- 
tween planed surfaces. Rollers shall not be less than 
3 in. in diameter; and the pressure per lineal inch of 
roller, including impact, shall not exceed 1200 ,/d for 
steel rollers between steel surfaces (d@ = diameter of roller 
in inches). 

46. For bridges less than 100 ft. in length, one end 
shall be free to move upon planed surfaces. 

47. Single-track bridges shall have lower chord end 
panels stiffened, and all through spans stiff and vertical 
suspenders. 

48. Provision shall be made for a free expansion and 
contraction of all parts, corresponding to a variation of 
150 deg. Fahr. in temperature. 

49. Bed plates shall be so proportioned that the pres- 
sure upon masonry (including impact) will not exceed 


400 Ib. a — inch. 

50. Web plates of girders must be spliced at all joints 
by a plate on each side of the web, capable of trans- 
mitting the full shearing strain through splice rivets. 

51. The pitch of rivets, in the direction of the strain, 
shall never exceed 6 in., nor 16 times the thickness of the 
thinnest outside plate connected, and not more than 
30 times that thickness at right angles to the strain. 

52. At the ends of compression members the pitch shall 
not exceed 4 diameters of the rivet, for a length equal to 
twice the width of the member. 

53. The distance from the edge of any piece to the 
centre of a rivet hole must not be less than 14 times the 
diameter of the rivet, nor exceed 8 times the thickness of 
the plate ; and the distance between centres of rivet holes 
shall not be less than 3 diameters of the rivet. 
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54. All segments of compression members, connected 
by latticing only, shall have tie plates placed as near the 
ends as practicable. They shall have a length of not less 
than the greatest depth or width of the member, and a 
thickness not less than » of the distance between the 
rivets connecting them to the compressed members. 

55. Single lattice bars shall have a thickness of not less 
than ,j, and double bars connected by a rivet at the 
intersection of not less than ,\,, of the distance between 
the rivets connect'ng them to the member; and their 
width shall be: 


For 15-in. channels, or built 
sections with 3} and 4-in. 
angles ies ses ... 2h in. (J-in. rivets). 

For 12 and 10-in. channels, 

or built sections with 3-in. 

angles Se ae aa 
For 9 and 8-in. channels, or 

built sections with 2%-in. 

angles e3a ... 2 in. (§-in. rivets). 

56. The distance between connections of the lattice bars 
shall not exceed 8 times the least width of the segments 
connected. 

57. All pin holes shall be reinforced by additional 
material when necessary, so as not to exceed tie allowed 
pressure on the pins. These reinforcing plates must 
contain enough rivets to transfer the proportion of pres 
sure which comes upon them, and at least one plate on 
each side shall extend not less than 6 in. beyond the edge 
of the tie plate. 

58. All joints in riveted work, whether in tension or 
compression members, must be fully spliced. Pin con- 
nections in riveted tension members shall have a section 
through the pin hole 25 per cent. in exce:s of the net 
section of the body of the member. The section back of 
the pin hole shall be at least 0.75 of the section through 
the pin hole. The sections of compression chords shall 
be connected at the abutting ends by splices sufficient to 
hold them truly in position. 


2} in. (?-in. rivets). 


laterals and their connections; not Iess.than 4 in. thick, 
except for lining or filling vacant spaces. 

60. The heads of eye-bars shall not be less in strength 
than the body of the bar. 

61. All sections shall preferably be made symmetrical, 
and the pins placed in the line of the neutral axis. 

62. All truss bridges with parallel chords shall be given 
a camber, by making the panel lengths of the top chord 
longer than those of the bottom chord in the proportion 
of 4 in. to every 10 ft. 

63. All nuts must be of hexagonal shape. 


WoRKMANSHIP. 


64. All riveted work shall be punched accurately with 
holes ; in. larger than the size of the rivet ; and when 
the — forming one built member are put together, 
the holes must be truly opposite ; no drifting to distort 
the metal will be allowed ; if the hole must be enlarged 
to admit the rivet, it must be reamed. 

65. All holes for field rivets, excepting those in con- 
nections for lateral and sway bracing, shall be accurately 
drilled to an iron templet, or reamed while the connecting 
parts are temporarily put together. 

66. In medium steel all sheared edges shall be planed, 
and all holes in metal over § in. thick shall be drilled or 
reamed to a diameter of 4 in. larger than the punched 
— so as to remove all the sheared surface of the 
metal, 

67. The rivet heads must be of approved hemispherical 
shape, and of a uniform size for the same-sized rivets 
throughout the work. They must be full and neatly 
finished throughout the work, and concentric with the 
rivet hole. 

68. All rivets when driven must cumpletely fill the 
holes ; the heads be in full contact with the surface, or 
countersunk, when so required. 

69. Wherever possible, all rivets shall be machine 
driven. Power rivetersa shall be direct-acting machines, 
worked by steam, hydraulic pressure, or compressed air, 
and capable of holding on to the rivet when upsetting is 
completed. 

70. When members are connected by bolts which trans- 
mit shearing strains, the holes must be reamed parallel, 
and the bolts turned to a driving fit. 

71. The several pieces forming one built member must 
fit closely together, and when riveted shall be free from 
twists, bends, or open joints. 

72. All portions of the work exposed to view shall be 
neatly finished. 

73. All surfaces in contact shall be painted before they 
are put together. 

74. The heads of eye-bars shall be made by u 
rolling, or forging into shape. Welds in the 
bar will not be allowed. 

75. The bars must be perfectly straight before boring. 

76. The holes shall be in the centre of the head, and on 
the centre line of the bar. 

77. All eye-bars shall be annealed. 

78. All abutting surfaces in compression members shall 
be truly faced to even bearings, so that they shall be in 
such contact throughout, as may be obtained by such 
means, 

79. The ends of floor girders shall be faced true and 
square. 

80. Pin holes shall be bored truly parallel with one 
another, and at right angles to the axis of the member, 
unless otherwise shown in drawings; and in pieces not 
adjustable for length, no variation of more than 4, in. 
= be allowed in the length between centres of pin 
ole3. 

81. Bars which are to be placed side by side in the 
structure shall be bored at the same temperature, and 
shall be of such equal length that, be ae being piled on 
each other, the pins shall pass through the holes at both 
ends at the same time without driving. 

82. All pins shall be accurately turned to a gauge, and 
shall be straight and smooth. - 

83. The clearance between pin and pin hole shal] be 
7, in. for all lateral pins; and for truss pins the clearance 
shall be ;, in. for pins 34 in. in diameter, which amount 
shall be gradually increased to ,, in. for pins 6 in. in 
diameter and over. : 

84. All pins shall be supplied with steel pilot nuts, for 
use during erection. 

85. All workmanship shall be first-class in every 
particular. 


MaTERIAL—(SPEcIAL CLAUSE FOR THE ATBARA BRIDGE). 
1. The steél employed may be Siemens-Martin, open- 
hearth acid, or basic, but in this last case the maximum 
percentage of phosphorous allowable will be 04 per cent , 
and any charge containing more than this will be rejected, 
and whatever the steel, the percentage of silicon and of 
sulphur must be less than .06. To be well and cleanly 
rolled, and of full sections free from scales, blisters, and 
defects of every sort. 
2. It must stand the following tests: 


tting, 
y of the 


: Elongation 
Tensile. on tie. 
tons per cent, 
Plates lengthwise and cross- 
wise, par bars, &c. 27 to 31 22 
Rods for rivets and bolts 25 ,, 28 27 
Steel for expansion rolls 38 ,, 42 20 


And strips cut lengthwise or crosswise from any plate, 
angle, or bar, must stand bending double round a curve 
whose diameter equals three times the thickness of the 
specimen, both cold and after yg from a low 
shieey-ved heat in water of 82 deg. Fahr. And in ad- 
dition, angles and bars must stand the forge test known 
as ‘‘Ramshorn.” é 

3. Bolts, and nats, and rivets to be made of ingot steel 














“— floor beam or transverse strut. 
cae All floor beams in through bridges shall be riveted 
ween the posts, above or below the pin. 





59. For main members and their connections, no 
material shall be used less than % in. thick; and fcr 


of special quality. The bars must stand b:nding double 
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THE ERECTION PLANT OF THE ATBARA. BRIDGE. 


CONSTRUCTED BY 


<< 


THE PENCGYD IRON WORKS, PHILADELPHIA, PENN, 


(For Description, see Page 836.) 
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THE ERECTION PLANT OF THE ATBARA BRIDGE. 
CONSTRUCTED BY THE PENCOYD IRON WORKS, PHILADELPHIA, PENN. 


(For Description, see Page 836.) 
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both hot and cold, and the completed rivets flattening 
down from the head, also both hot and cold, without 
showing cracks or other defects. 

4. No plate or bar to be annealed or otherwise manipu- 
Jated without permissicn, and when annealing is per- 
mitted, test pieces to be taken on completion of the 
process. Castings are to be made from the best mixture 
of pig for such purposes, and must be sound, clean, and 
tough. They must be of such strength that a bar 2 in. x 
lin x 3 ft. 6 in. on bearings of 3 ft. will support a weight 
of 30 ewt. without fracture. 

Expansion rollers and roller frame to be of steel, and 
the eaddles, knuckle bearers, and roller bedplates of cast 
iron, 

We have in a previous article (page 540 ante) 
described the general arrangement of the Pencoyd 
Works, which are not very remarkable so far as 
regards their size and the number of men employed. 
Supplementing what we then said we make the 
following extract from ‘‘The Iron and Steel Works 
of the United States.” ‘‘ Pencoyd Iron Works, A. 
and P. Roberts Company, 261, South Fourth-street, 
Philadelphia. Works in Montgomery County, 
opposite Manayunk. Built in 1852: Ten regenera- 
tive gas-heating furnaces, three coal-fired heating 
furnaces, and five trains of rollers(one 12, two 23, 
one 28, and one 2-high 36-in. reversing). Steel 
department, added in 1887, and since enlarged, 
contains nine 30 gross ton open-hearth furnaces 
(eight basic and one acid) ; annual capacity 160,000 
gross tons of ingots. Forge shop has five hammers 
(one 2-ton, two 3-ton, one 4-ton, and one 20-ton). 
Product, open-hearth steel channel bars from 2 in. 
to 15 in., beams from 3 in. to 24 in., deck beams 
from 5 in. to 12 in., tees from 1 in. to 6in., angles 
from 1 in. to 8 in., flats from 1 in. to 12 in. wide, 
rounds from 4 in, to 7 in. in diameter, ham- 
mered or rolled axles, bar and bridge steel, shaft- 
ing, and steel booms; annual capacity, 150,000 
gross tons of finished material. Specialities : Struc- 
tural shapes, axles, shafting, and bar and bridge 
steel. Brand, ‘‘Pencoyd.” Bridge and construc- 
tion department contains equipment for all classes 
of bridge and architectural work ; also standard 
railroad turntables, as also hydraulic forge shop, 
manufacture of solid forged steel eye-bars from 
3 in. to 12 in. wide ; annual capacity, 50,000 gross 
tons. Fuel used in all departments, bituminous 
coal. Percival Roberts, Jun., President. London 
Agents, Messrs. Jacobs and Barringer, 88, Bishops- 
gaute-street Within.” 

Since the foregoing was written we have received 
information of an interesting incident in connec- 
tion with the Atbara Bridge. On April 26 there 
was received at Pencoyd a telegram from the 
Egyptian War Department, stating that the top 
chord of one panel of the bridge, as illustrated by 
the annexed sketch (Figs. 48 and 49), had been 
lost in transhipmenit, and must be replaced 
without delay. This telegram was received at 
4 p.m., when a duplicate of the missing part 
was at once set in hand; it was completed, 
packed, and on its way to New York the follow- 
ing morning at 9 a.m. The duplicated part 
arrived duly in Liverpool, where it remained 
awaiting further instructions for at least three 
weeks. 





San Pavro (Brazittan) Rattway.—The duplication of 
the San Paulo Railway is making good progress. The 
line between Jundialey and San Paulo is now virtually 
comp'ete. 
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DREDGING FOR GOLD. 


By Caprain C. C. Lonerincr, M.F.I.M.E., 
M.I. Mecu. E., &e. 
(Continued from page 643.) 

(b). Trommels.—Trommels, or revolving screens, 
on account of their direct separating action, are, or 
dredges, more largely employed than the grizzlys. 
They are constructed sometimes of perforated 
boiler-plates. or, occasionally, of longitudinal iron 
bars. If not sufficiently sized by one cylinder, 
the material is passed through a second. The 
coarse gravel and boulders are then dumped over- 
board, while the fine silt is usually still further 
sized by flowing over perforated plates. A sizing 
trommel might be, say, 10 ft. long, perforated with 
3-in. holes, set on a slight inclination towards the 
discharge end, with just sufficient grade to make 
the cylinder clear itself and thoroughly wash the 
stones. In his ‘‘ Notes on Gold Dredging,” 1898, 
Mr. J. B. Jaquet thus describes the revolving 
trommel or screen on a modern dredge. The 
buckets discharge their contents into a shoot which 
leads into the upper end of the screen. Here a 
spray of water washes the fine material and gold 
through the perforations directly on to the tables 
arranged below, and the screenings (coarse material) 
are delivered by a shoot from the end of the screen 
into the buckets of the elevator, or, in the case of 
the older machines, directly into the river. The 
screens vary in length from 10 ft. to 22 ft. and in 
diameter from 3 ft. to 4 ft. 6in. They make about 
10 revolutions per minute. The two screens upon 
the Molyneaux Hydraulic Company’s dredge have 
angle-iron worms inside, so that all the material 
passing into them travels eight times the circum- 
ference of screen while under the influence of the 
water. In order to insure a more even distribution 
of the fine sludge upon the tables, the perforations 
near the end of the screen are either of smaller size 
or are fewer in number than elsewhere. Water is 
supplied by means of a spray-pipe which enters the 
screen from behind. 

(c) Shaking Tables.—Mr. Gore, of Dunedin, one 
the directors of the Sew Hoy Company, Shotover,* 
designed a shaking table to separate the stones and 
shingle from the sand. It was said to work very 
well, but the wear and tear was considerable, and 
its use was discontinued. The author knows of 
no other instance where a shaking table has been 
employed for this purpose. 

(d) Perforated Plates.—Iron or steel plates, 
punched or slotted, are largely employed for sepa- 
rating fine from medium-sized material. They are 
chiefly set in the sluice-boxes over matting or 
plush, and their use will be described in the ex- 
amples subsequently given. 

1l. Gold-Recovery Appliances.—The coarse ma- 
terial having been separated from the fine by the 
means above described, the next step is to recover 
the gold from the latter. Gold-recovery appliances 
for alluvial material have been fully discussed by 
the author in ‘‘ Hydraulic Mining,” Part III.;+ 
and it may be briefly stated that the same appli- 
ances, on a more limited scale, are used in dredging, 
namely, sluices, riffles, gold-saving tables, amalga- 





* Keports on the Mining Industry of New Zealand, 
1893, page 132. , 
+ ‘*Hydraulic Mining,” by Captain C. G. Longridge, 
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mated plates, &c. Applied to dredges, however, 
sluices and tables labour under two disadvantages, 
The pontoons or barges that carry the dredging 
machinery are not sufliciently large to provide 
adequate sluice and table area ; nor are they sufii- 
ciently steady to enable fine gold-saving tables 
to be used with maximum efficiency, the vibra- 
tion from the machinery, together with the motion 
of the stream, not permitting the silt to run uni- 
formly and even over the tables. Asa preventive 
to rolling, the hulls of dredges carrying gold- 
saving appliances might with advantage have con- 
siderably more beam than they usually possess, so 
that the oscillatory movement would be minimised. 

As the percentage of gold saved depends chiefly 
on the perfection of the recovery arrangements, it 
becomes a question whether, in view of the limited 
surface area of a dredge, it might not be better to 
carry the whole of the washing and recovery mecha- 
nism on board separate pontoons, or else to erect 
these appliances on shore, and pipe the dredged 
material to them. There are objections to both 
plans. In the first case, it is no easy matter to 
arrange alongside floating structures with sufli- 
ciently large area for the purpose ; and it is diffi- 
cult to keep them free from oscillation, which, 
disturbing the transverse level of the tables, de- 
stroys one of the most important conditions for 
their efficiency as gold-savers. In the other case, 
the progress of the dredge would necessitate fre- 
quent alterations in the length of the delivery 
pipe, or a fresh arrangement of the sluices and 
tables, even supposing these were constructed on 
movable platforms. 

In treating of hydraulic mining, the author has 
fully explained sluices and gold-saving tables, and 
will, therefore, here proceed to illustrate their 
use by describing the arrangements on various 
dredges, from which the diversity of practice will 
be seen. 

a. Slwice-Boxes.—In the Sew Hoy Company's 
dredge on the Shotover,* the wash drift, after 
being sized through a grizzly, fell into a sluice-box, 
which was 3 ft. wide and 48 ft. long, set on an in- 
clination of about 1 in 8. From the end of and 
below this sluice ran a return sluice on a grade of 
lin 12. The upper, as also the lower or return 
sluice-box, was made of plate iron, the bottom 
being covered with calico, on the top of which was 
stretched cocoa-nut matting. In the upper sluice- 
box there came, first, 12 ft. with iron riffles, then 
12 ft. ‘with slips of wood 1 in. deep laid along each 
side of the box and supporting perforated iron 
plates, having holes ;%; in. in diameter, permitting 
only fine silt to fall through on to the matting. 
Below the plates was another 12 ft. with iron 
rifles, and the final 12 ft. was covered, as before, 
with perforated plates. But the fine material that 
passed through this last set of plates fell into the 
return sluice-box, which was covered with iron 
plates, perforated with holes } in. in diameter, 
resting, as before, on wood slips laid over mat- 
ting. The material from this lower or return sluice 
passed into a small tank, and was deposited over- 
board directly at the stern of the dredge. 

The dredge belonging to J. Nelson and Co. 
working at Glenore, Otago,t was fitted with three 


“s Reports on the Mining Industry of New Zealand, 
1890, page 90. 











189). Published by the Mining Journal London. 


+ Ibid., 1895, page 151, 

















June 30, 1899.] 


ENGINEERING. 


841 











arallel sluices, each 3 ft. wide, with a fall of 18 in. 
in 12 ft. The buckets discharged into the centre 
sluice. The material first passed over 6 ft. with 
rifles, and then alternately over perforated plates 
and rifles to the end of the box. The fine sands 
passing through the perforated plates, flowed through 
gauged side apertures into the sluice on either 
side. These latter were lined with matting only. 
Most of the gold, though very fine, was found in the 
first 12 ft. of the centre sluice. Mr. J. Nelsou, the 
manager, was of opinion that a less fall to the sluice- 
box would probably suit better, were it not for the 
many large stones, which have to be assisted down 
the box to where they could be lifted out by hand 
and rolled overboard. Of course more water could 
have been put through to carry the stones to the 
end of the sluice, but this might have resulted in a 
loss of some fine gold now being saved. There 
was a considerable amount of clay all through the 
stuff dredged, and much of it passed out in lumps 
at the tail of the sluice-box, and, no doubt, carried 
gold with them. There can be little doubt that 
this arrangement would have been benefitted by 
better preliminary separation, and by puddling the 
lumps of clay. 

The sluice-boxes of the Golden Run dredge, on 
the Clutha,* were given a fall of 1 in 8, and were 
fitted with perforated plates having jin. holes 
lin. apart. Under the plates was plush, covered 
for a length of 20 ft. with fine wire netting of 
iin. mesh. Following the plates, came §& ft. of 
sluice with angle-iron riffles, set on the plush. 
After this there were 12 ft. of perforated plates, 
with cocoa-nut matting beneath. The rest of the 
sluice was lined, along the bottom, with calico. 
Notwithstanding all these precautions, some fine 
gold was still found at the tail end of the sluice. 

Bennett and Party’s Excelsior dredge, also work- 
ing on the Clutha,t was provided with what is 
known as a ‘‘ catch or save-all.” The sluice boxes 
had a fall of 2 ft. 6 in. to the 12 ft., and were 
2ft.6in. wide. They were fitted with perforated 
plates, having }-in. tapered holes. Under the plates 
was laid 7 ft. of plush, the upper 3 ft. of which was 
said to have caught nearly all the gold. Under the 
top sluice, and running parallel with it, was a 
second sluice-box of the same width, but at pro- 
bably 40 in. lower level. This served to catch the 
droppings from the buckets, and is, therefore, 
commonly styled a ‘‘ catch-all.” This was lined 
at the bottom with matting; but the gold, here 
saved, formed a very small proportion of the total 
obtained. 

The next example shows the use of ‘‘ drops” 
and an improvement on the ‘‘ catch-all.” 

In the Eureka dredge,t the wash-dirt was passed 
through a revolving screen, 6 ft. long and 3 ft. 3 in. 
in diameter. The first box under this cylinder 
stood at right angles to it, and was 6 ft. long by 
8 ft. wide; there was a 6-in. drop into the next box, 
which was 8 ft. long by 3 ft. wide; this, again, 
had a 3-in. drop into another box, 8 ft. long by 
3 ft. wide. This last box carried perforated plates 
and matting covered with wire netting. The bottom 
of all the boxes had cocoa-nut matting. The ‘‘save- 
all” box was ingeniously slung on chains in order to 
shift it fore and aft to suit the angle of the ladder. 
These boxes saved a fair proportion of the gold 
obtained, when working in sticky clay and sandy 
bottoms. 

A novel arrangement of riffles was found in the 
Sandhills electric dredge.§ The wash-dirt was dis- 
charged from the buckets into a short chute over- 
laid with heavy steel plates ; thence it dropt into 
the head of the main chute or dummy. The head 
of this chute was 16 ft. long by 3 ft. 6 in. wide, the 
remainder being 40 ft. long and 2 ft. wide. The 
rifles were made of steel tram rails; they were of 
various shapes, and arranged in different positions 
in the chutes. The portions used in the dummy 
were bent or curved at the angles found to be most 
suitable. Owing to the rough nature of the gold, 
the spaces between each riffle ranged from 1 in. 
to2in. The riffles were so curved as to cause the 
wash-dirt to spread evenly over the whole width of 
the chute, thus insuring thorough washing before 
discharge, These riffles were laid on strips of 
wood 1 in. thick, and set in opposite directions to 
them, and under them was matting. The set and 
section of the bars made the riffles an excellent 





* Reports on the Mining Industry of New Zealand, 


1895, page 152, 
t Ibid., page 152. 
+ Ibid., page 154. 


catch for coarse or fine gold. It is stated as an 
important feature in the working of these ripples, 
that they did not fill and become hard. They 
were easily made, handled, laid and lifted, and 
were very durable. 
To the question whether sluices alone are sufti- 
cient means to save gold in the usual material 
dredged from beaches, flats, and river beds, the 
author replies in the negative. Undoubtedly pro- 
perly-equipped sluices save a certain proportion and 
a certain class of gold, but they do not recover the 
finest particles. It is said that in the case of the 
Golden Run dredge, on the Clutha, the eye could 
easily detect a difference in three isolated samples 
of gold, arrested by each kind of riffle. But it 
requires no such test to establish the distinction 
between gold sufficiently coarse and heavy to be 
arrested in sluices carrying a full current, and that 
so fine and minute as to be lost, unless the entire 
stream filters, as it were, through an arresting 
medium. It is no valid argument to retort that, 
in the sluice-boxes, very little gold is found below 
the first strips of plush or matting, and that the 
bottom strips, when washed, yield scarcely any 
return. Such reasoning rests on the false assump- 
tion that the whole of the gold is capable of being 
caught in a sluice, and ignores the fact that, of the 
total quantity present, a portion only can be so 
recovered, while the rest is of such a nature as to 
defy the action of the sluice. Those familiar with 
hydraulic mining will admit the necessity of under- 
currents for successfully dealing with a certain 
class of alluvial gold; and, bearing this in mind, 
will recognise that silt containing gold of a similar 
description must require an apparatus of a like 
nature. In other words, the finest particles of 
gold in wash-drift can be saved only by being care- 
fully passed over a wide area, under the action of a 
nicely adjusted and uniform supply of water. This 
is the function of: 
(b) Gold-Saving Tables.—These appliances con- 
sist of wide inclined streaks or tables, covered with 
matting, baize, plush, or suitable material, over 
which the material flows in a thin film. This film 
must be so thin that every particle of solid matter 
rolls down in contact with the surface of the 
material used to arrest the gold, and is not simply 
held in suspension, floated over the covering, and 
finally lost. Before a dredge, therefore, can be 
successful in working ocean beaches and river beds, 
so as to save the maximum, or, in many cases, 
even a fair percentage of the gold, there must be 
an adequate installation of gold-saving tables. 
In the use of the table it is very necessary that no 
more water should be used than is needed to keep 
the surface clear. As soon as sand appears on the 
table, it is certain that little or none of the fine 
scaly gold is being saved. In the ordinary dredge 
this is difficult to arrange, because the discharge 
from the buckets is not constant. Sometimes they 
come up full, and at other times not so. This 
affects the quantity of water required. It is, in 
any case, better to have plenty than not sufficient, 
as in the latter event sand will accumulate on the 
table and insure a loss of gold ; while, in the other 
case, if once the gold gets down on the matting, the 
water will seldom lift it. Another difficulty in 
table management lies in the fact that the pontoons 
or barges which carry the dredging machinery are 
not sufficiently large for sufficient table area, nor 
sufficiently steady for fine gold-saving tables to be 
etliciently used. The vibration from the machinery, 
as already remarked, together with the oscillation 
in the stream, alters the grade and level of the 
tables, and does not permit the material to run 
uniformly and evenly over them. 
The choice of material for covering the tables is 
largely a matter of experience and expense. Cocoa- 
nut matting, as Mr. T. A. Richards* remarks, 
within certain limits, answers admirably. Owing 
to its porous character, it is usually supplemented 
by linen placed beneath. On some dredges plush 
is used. At Island Block it was found that the 
plush used in the side runs caught too much of the 
black iron sand, and got quickly choked. At Wai- 
papa, with a very large proportion of fine black+ 
sand, it answered well. The difference of expe- 
rience was probably due to the quantity of water 
used, and to the grade of the table. These two 
latter points are matters for experiment in each 
case. 
Mr. Jaquet, in his ‘‘ Notes on Gold Dredging,”’+ 





thus describes the usual arrangement and size of 
gold-saving tables. ‘‘The tables for catching the 
gold are, upon most dredges, arranged in three 
shelves, so that the centre of each table is equi- 
distant below the screen. They have in the aggre- 
gate a width equal to the length of the screen, and 
a length from 10 ft. to 14 ft., and a fall of.14 in. to 
1? in. to the foot.” 

This description may be supplemented by several 
examples taken from dredges employed in New Zea- 
land. The first of these is the Welman Suction 
Dredge on Waipapa Creek,* lifting 35 tons of sol’d 
matter per hour, of which 95 per cent. is sand and 
fine shingle. In this machine, the fine material 
passed on to a distributing board, which was 12 ft. 
wide and 6 ft. long; and from this the water and 
material flowed on to the gold-saving tables. These 
tables were 2 ft. wide and 30 ft. long, six of them 
being on each side of the dredge, so that there 
were 720 square feet of surface in the gold-saving 
boxes or tables. The tables were longitudinal with 
the dredge, had a fall of about ? in. tol ft., and 
were covered with plush for about 18 ft. to 20 ft. 
in length from the discharging hopper towards the 
stern; but on the bottom end there was neither 
plush, blankets, nor riffles for saving the gold, so 
that the whole of the gold was collected on not more 
than 480 square feet of surface. From the end of 
the longitudinal tables the water and material 
dropped into a sluice-box running at right angles 
to the tables, and delivering all the water and 
waste material on to the ocean beach, where it 
was distributed by the waves. The stones accu- 
mulating on the hopper-plates were raked over- 
board. 

On Parker’s dredge, Greymouth District,t there 
were six tables on each side of the stern end of the 
tumbler shaft, each 14 ft. long by 4 ft. wide, and 
five tables on each side of the bow end of the 
tumbler shaft, 11 ft. long. The latter, however, 
were not used, as it was found difficult to get the 
fine material evenly distributed over them. The 
area of the tables used was 672 square feet to deal 
with 53 cubic yards, or 80 tons per hour. 

The table arrangements on the Waipori dredges 
were as follow :t 

The dredged material was lifted 16 ft. above the 
deck, and dumped into a hopper, which led into a 
revolving screen, having longitudinal bars 2 in. 
wide and % in. apart. The coarse material was de- 
livered into a sluice 32 ft. long by 3 ft. wide, with 
a fall of 15 in. in 12 ft., fitted with iron rifles. The 
fine stuff fell into a box, which distributed the 
material on to tables set at right angles to the 
revolving screen, and covered with matting. There 
were five tables at each side, each 2 ft. 6 in. wide 
and 10 ft. long. These tables emptied into another 
longitudinal sluice, fitted with iron riffles, the 
sluice being 36 ft. long and 3 ft. wide, with a fall 
of 12 in. in 12 ft.. The average quantity of 
material lifted was 46 cubic yards per hour, and 
the surface area of the tables to save the gold was 
250 square feet. This may seem a tolerably large 
surface area of tables, but the length of tables has 
not nearly so much to do with saving gold as their 
width ; thus, for instance, a table 6 ft. wide and 
42 ft. long would have a surface area of 252 square 
feet, but, as the whole of the material would have 
to be confined to a width of 6 ft., the material 
would have to pass over in seven times as thick a 
film as it would do were the tables 42 ft. wide and 
6 ft. long, and, therefore, far more gold would be 
got by the tables being wider. . In order to distri- 
bute the material evenly over the tables there was a 
longitudinal box placed beneath the revolving 
screen, which was 12 ft. long by 3 ft. to 3 ft. 6 in. 
in diameter, with g in. perforated holes. To get all 
the material from the screen to fall into the centre 
of this box, use was made of a sheet-iron plate, 
bent into the segment of a circle, and placed on the 
side of the screen against its revolving motion. As 
most of the material came out of the screen on this 
side, the segment plate shot it down to the centre 
of the distributing box, and by this means it was 
evenly distributed over the tables on both sides of 
the screen. 

In the Matura dredge,§ handling 30 tons per 
hour, there were five tables, 2 ft. wide and 21 ft. 
long, set on a grade of 1 in 12. This gave 210 





* Reports on the Mining Industry of New Zealand, 
1890, page 88, 
+ Ibid, 1892, page 98. 





* A paper on “‘ River Dredging in Otago.” 





§ Ibid., 1897, page 139, 
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+ Tbid., 1893, page 129. 
§ [bid., 1890, page 90, 
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DIRECT-CONNECTED RAILWAY ELECTRIC MOTOR FOR 35-TON LOCOMOTIVE, 
(For Description, see Page 844.) 
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square feet of washing surface, which is insufficient 
for the amount of material. 

The Sandhills dredge,* lifting 30 tons per hour, 
had a total table surface of 144 square feet, which 
also is insufficient for proper recovery. 

In the Manuherikia dredge,+ Clutha, the fine 
material was treated on tables 6 ft. wide, covered 
with matting, and was then passed into a box-sluice 
14 ft. long and 3 ft. wide, covered with matting 
and wire netting. 


* Reports on the Mining Industry of New Zealand, 
1890, page 90. 
+ Ibid., 1895, page 154. 
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with matting and wire netting. There were als 
36 ft. of sluice boxes, 2} ft. wide, with perforate 
plates and matting. But nearly all the gold was 


* Reports of the Mining Industry of New Zealand, | Saved on the wide tables. ’ id 
1895, a 159. ee ee ee It is unnecessary to insist again that the width 


The gold-saving tables on the Clyde dredge,* 
Clutha, were 10 ft, wide by 12 ft. long, covered 
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of gold-saving tables and the consequent thinness 
of the flowing film is a far more important factor 
than length. 

(c) Amalgamating Devices.—There is reason to 
believe that the treatment of the material over 
even such extended surfaces, as properly-designed 
tables present, does not suffice to collect the 
lightest and finest particles of gold. On this 
account, mechanical, are occasionally supplemented 
by chemical, means ; gravitationand friction, byamal- 
gamation, mercury being employed either in wells, 
or on plates, over which the residue from the tables 
is passed. The character of the gold obtained in 
dredging is seldom prejudicial to such methods. 
For while, on the one hand, its fine and often 
flakey nature makes it particularly hard to arrest by 
mechanical means, its cleanness, purity, and free- 
dom from injurious minerals, render it very amen- 
able to amalgamation. 

The employment of amalgamated plates in 
dredging operations is recommended by the Official 
Report on the Mining Industry of New Zealand, 
1895, in the following terms: ‘‘ In dealing with 
gold in the ocean beaches, it would be well for 
those having dredges employed in working this 
class of material, to pay a visit to the ocean beach 
north of Charleston, and examine the appliances in 
use there. Instead of baize and blanketing being 
used on the tables, nothing is now required but 
copper-plates coated with quicksilver. The use of 
these on dredges would necessitate very complete 
machinery or appliances for separating the stones, 
shingle, and fine gravel from the sand, and if this 
were done the silvered plates ought to act as well 
for saving the gold on dredges, as on the smaller 
tables used by the beach-combers at this place. 
The hull of the dredge would necessarily have to be 
large to admit of a sufficient number of tables to be 
used to treat the material in an eflicient manner. 
Not Jess than 50 ft. in width of these tables would 
be required to treat successfully the material lifted 
by one of these dredges. Wherever there is fairly 
coarse gold there is little trouble in saving it, but 
none of this class is found on the ocean beaches.” 

The use of wells in which mercury could be used 
was also proposed in one of the earlier reports, 
which suggested the employment of tables at the 
end of the main sluices, the tables to have a total 
width of 30 ft., a length of at least 12 ft., and to 
be divided by longitudinal divisions about 3 ft. 
apart, so as to form ten boxes of 3 ft. wide and 12 ft. 
long. These tables were to have three drops and 
splashboards, the bottom of each drop having the 
shape of the letter U, and forming a well in which 
mercury could be used if desired. 

So far the use of mercury is not general, but the 
Welman dredge of the Six Mile Beach Company, 
Waipapa,* where the gold-saving appliances were 
very complete, adopted this additional means of 
recovery. The tables were 64 ft. wide, with a fall of 
18 in. to the 12 ft.; side boxes collected and carried 
all the tailings to the stern of the dredge. The 
material to be treated was composed principally of 
sand ; the bottom consisted of a strong wash of 
varying size. The sand passing through the per- 
forated plates was collected into a hopper, whence 
it was distributed with the water on to the various 
tables in equal proportions, each table being sepa- 
rately connected to the hopper-box by an indepen- 
dent run. The gold, which was extremely fine, 
was caught on the plush mats, the latter being 
washed every shift into the gold box. On the 
starboard side of tne dredge there was an apart- 
ment which contained an amalgamating barrel and 
special tables for saving the quicksilver and 
amalgam from the washings. 

(To be continued.) 


ELECTRIC GENERATORS. 
By H. F. Parsnatt, M. Inst. C.E., and 
H. M. Hosarr, 8.B. 
(Continued jrom page 671.) 
Drrect-ConnecTtep Ramway GENERATOR.+ 
Tue winding on the small spools consist of fifteen 
turns, whose section is made up of two strips of 





* Reports on the Mining Industry of New Zealand, 
1891, page 76. 

+ Figs. 245 to 257 appeared on pages 668 and 669 in 
our issue of May 26. Figs. 258 to 295 are on pages 
842 and 848 of this issue. They complete the workin 
drawings of a direct-connected railway motor design 
for an output of 117 borse-power, at a speed of 23 miles 
an hour on 42 in. wheels. The motor contributes 1900 Ib. 
to the drawbar pull of a 35-ton locomotive, there being 
four such motors to the locomotive. 





.050 in. by .875 in., in multiple with two of .060 in. 
by .875 in. Insulation between turns consists of 
a thickness of .010 in. of asbestos. 

Cross-section of field conductor on : 

small spools : ; ..- 0193 sq. in. 
The winding on the large spools consists of 

seventy-six turns, whose section is made up of a 
strip of .050 in. by 24 in. in multiple with one of 
.060 in. by 2} in. 

Cross-section of field conductor on 


large s a vis re 1. 020% 8q. in. 
Total turns on all four spools—all are 
in series ... eg a nee cae 182 
Resistance of two small spools at 
SU re re ... .019 ohm 
Resistance of two large spools at 
70 deg. Cent. ... ee bas cs. ee 
Total spool resistance at 70 deg. Cent. .068 ,, 
Volts of drop in field = “A 13 volts 
Resistance of brush contacts (positive 
plus negative) ... ae Sys ... 012 ohm 
Volts of drop in brush contacts ; 2 volts 
Mu # armature, field, and 
brushes ... me ae A a ae 
Counter electromotive force of motor 471 ,, 
Amperes per square inch in armature 
winding ... ~ oi see ... 2000 amperes 
Amperes per square inch in winding 
of small spools ... xa os soe *» 
Amperes per square inch in winding 
of large spools ... ‘a ee an - 
Commutation : 
Average voltage between commutator 
segments... me rae oe ae 10.7 
Armature turns per pole 46 
Amperes per turn ce se 91 
Armature ampere turns per pole... 4200 
Frequency of commutation—cycles per 
second ... a 0 es =a 133 
Number of coils simultaneously short- 
circuited per brush ses ae 3 
Turns per coil = nse - 1 
Number of conductors per group 
simultaneously undergoing commu- 
tation... a a se ne 6 
Flux per ampere turn per inch of 
length of armature laminations : 20 
Flux linked with six turns with one 
ampere in those turns... ‘ ees 3360 
Inductance of one turn ... -0000336 
henrys 
The armature having a two-circuit 
winding with four poles and only 
two sets of brushes, there are two 
such turns in series, being commu- 
tated under the brush, and their in- 
ductanceis_... ase = ... 000067 henrys 
Reactance of short-circuited turns .056 ohm 
Amperes in | ze Aa ay 91 
Reactance voltage of short-circuited 
turns ; — can sos ... 5.1 volts 


MAGNETOMOTIVE ForcE EstIMATIONS. 


Megalines entering armature, per pole- 
piece 


Coefficient of magnetic leakage taken at 1.15 
Megalines in magnet frame, per pole- 
plece Si as re bie 24.4 
Armature: 
Section 5 ... 240 8q. in. 
Density... ae an ... 88 kilolines 
Length (magnetic) ma mo 6in. 
Ampere turns “wa inch of length 40 
= or armature core 240 
Teeth: 
Transmitting flux from one pole-piece 13 
Section at roots ... ye ay ... 1528q. in. 
Length is ise sae sis. 1.73 in. 
Apparent density at root tooth 140 kilolines 
Correct: Se ee 129, 
Ampere turns ed inch of length 1000 
BP or teeth ... bss 1730 
Gap: 
Section at pole-face me me ... 3708q. in. 
Length gap, average of top and bottom .28 in. 
Density at pole face - is ... 57 kilolines 
Ampere turns for gap 5000 
Cast-Steel Portion of Circuit : 
Average cross-section 240 sq. in. 
Length (magnetic) 17 in. 
Average density .. * = 102 kilolines 
Ampere turns per inch of length 105 
Ampere turns for cast-steel frame (per 
pole-piece) es 3 = 1780 


In the following Table is given the estimated 
subdivision of the magnetomotive force observed 
among the different portions of the magnetic circuit: 


Ampere Turns. 
Armature core bs 240 
ee teeth 1730 
Gap ... = = = 5000 
Cast-steel frame ... = eg 1780 
Total ampere turns per field spool 750 


The field excitation is furnished by two small 
spools on the top and bottom poles, and two large 





spools on the other two poles. There being 


fifteen turns per small spool, and seventy-six per 
large spool, the average excitation per spool at full 


rated load, is = x 192=8750 ampere turns, 


THERMAL CONSTANTS. 


Armature: 
Resistance between brushes at 70 deg. 

Cent. sm o ae cay .- 073 ohm 
Amperes input at rated capacity ... 192 amps. 
Armature C?R loss at 70 deg. Cent. ... 2700 watts 
Total weight of armature laminations, 

including teeth... aie see) cays @OO Tb, 
Watts per pound in armature lamina- 

tions... eve as ne .. 1.4 watt 
Total core loss ety core loss)... 2650 ,, 

+» of armature losses on ss SO 4s 
Peripheral radiating surface of arma- 

ture ade = ae | ee 98250 8q. in. 
Watts per square inch peripheral 

radiating surface ses at ... 1.65 watts 

Field Spools : 
Total resistance of four field spools at 

70 deg. Cent. ... * si ..  -068 ohm 
Spool C?R loss at 70 deg. Cent. 2500 watts 

Commutator : ’ 
Area of bearing surface of all positive 

brushes ... x 38 ee ... 4.8 sq. in, 
Amperes per square inch of brush- 

bearing surface ... oh ses ... 40 amps. 
Ohms per square inch of bearing sur- 

face for carbon brushes oe ... 03 ohm 
Brush resistance positive -+ negative... .0125,, 
Volts drop at brush contacts .......-2.4 volts 
C?R at brush contacts ... - ... 460 watts 
Brush pressure, pounds per square inch 2 Ib. 
Total brush pressure... se ee | |: ae 
Coefficient of friction... fas sae 3 
Peripheral speed commutator, feet per 

minute ... cas ae ane Se 915 
Brush friction aoe Si ... 120 watts 
Allowance for stray power lost in com- 

mutator ... sae aes oe sti ED 
Total commutator loss ... 730 ,, 
Radiating surface... Bi vee eee 510 8q. in. 
Watts per square inch of radiating 

surface se ae er ... 1.43 watts 

Efficiency Estimations : 
Output at rated capacity ... 87,500 watts 
Core loss... te ai me mee Ss 
Commutator and brush loss... ais, AEE 45 
Armature C?R loss at 70 deg. Cent. ... 2,700 ,, 
Field spool C?R loss at 70 deg. Cent. 2,500 ,, 
Total input se eee 96,080 
Commercial efficiency at rated capacity and 
70 deg. Cent. = 91 per cent. 
Weights: , 
Weight of armature laminations 1,900 Ib. 
Total weight of armature copper 270 ,, 
ee = with commu- 
nee Pe se ie pond = 
otal weight of spool copper ... — ’ ” 
a . frame veh field coils 9,000 ,, 
Total weight of motor ... Si «oo ©622,000.,, 
(To be continued.) 








THE PARIS EXHIBITION. 

So little is made public in the French papers 
about the plans and the progress of the Paris 
International Exhibition of next year, that it is 
not surprising if general interest in the great 
undertaking ‘is somewhat languid. As for this 
country and its proposed participation, practically 
nothing is heard except an occasional note of warn- 
ing not to expect too much. There is no wonder, 
therefore, that rumour supplies the place of fact, 
and that fears are freely expressed that the Exhi- 
bition will not be completed in time, and even that 
it may not be held at all. Neither of these fore- 
casts are likely to prove correct, and it may be 
regarded as certain that, by the middle of April 
next, the buildings on the Champ de Mars, on the 
Esplanade des Invalides, the Champs Elysées, the 
Trocadero, and elsewhere, will be practically com- 
pleted. The great electricity building on the Champ 
de Mars is, indeed, in a very backward condition, 
but even this need give no cause for anxiety. 
Apart from the highly ornate decoration that will 
be lavished on the various buildings, and which 
will probably make the general effect far more 
imposing and beautiful than that of the Paris 
Exhibition of 1889, there will be nothing monu- 
mental in the constructions — always excepting, 
of course, the permanent structures of the 
Alexander III. Bridge, and the Fine Art palaces 
in the Champs Elysées. But it may also. 
assumed with confidence that the various build- 
ings, will be admirably adapted for their dif- 
ferent purposes. Excepting for the space neces- 
sary for the surrounding gardens, the whole 
of the Champ de Mars will be covered with build- 
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ings, there being two rows, parallel with the 
Avenues de Suffren and Bourdonnais respectively, 
extending as far as the Electrical Palace, which 
stretches from one side to the other of the Champ 
de Mars; behind this is the old Machinery Hall of 
the Exhibition of 1889, now to be devoted to other 
purposes, but which will probably be the finest 

iece of construction in the whole Exhibition. 
Although the long galleries adjoining the Suffren 
and the Bourdonnais Avenues are practically con- 
tinuous structures they will be, so far as the ex- 
hibitors and the public are concerned, independent 
halls, each devoted to a special group. For, as 
will be borne in mind, the system of classifica- 
tion adopted, while it gives to French exhibitors 
about half the area of each hall for the display of 
objects belonging to the particular group, the other 
half (or thereabouts) will be cut up into small 
pieces for the various nations exhibiting in the 
same group; so that while French exhibitors will 
enjoy the advantages due to large and imposing 
collections, foreigners will be necessarily deprived 
of all such advantages, and national sections will be 
impossible, This is a bold experiment in exhibi- 
tion organisation, and the results will be watched 
with interest and no small misgiving. 

In order to give an idea of the general type of 
construction adopted for the row of galleries 
parallel to the row of avenues already referred tv, 
we have, first, selected that to be devoted to the 
international exhibits of civil engineering ‘and 
means of transport. The architect of this building 
is M. Abel Hermant, who gained a well-deserved 
distinction with the beautiful French Section at 
Chicago in 1893, and also at the Brussels Exhibi- 
tion of 1897. We may note here two points: 
first, that compared with the similar building and 
its annexes, at Chicago, the proportions of the Engi- 
neering and Transportation Building at Paris, are 
insignificant ; secondly, that M. Hermant profited 
largely by his American experience, as regards the 
adoption of light types of construction, and which 
formed so marked a feature of the Columbian Ex- 
hibition. That he has so profited will result ina 
distinct gain to the appearance of the buildings for 
which he is now responsible. The contract for the 
one to which we are now referring was divided into 
two parts, one going to the Société des Ponts et 
Travaux en Fer, and the other to MM. Daydé and 
Pillé, with whose name our readers are well ac- 
quainted ; it was this firm that.installed the caissons 
for the Alexander IIT. Bridge. All the calculations 
and detailed drawings for the Exhibition buildings 
under consideration, were elaborated by MM. Daydé 
and Pillé, to whom two-thirds of the work has been 
entrusted. The Engineering and Transportation 
Building is 281.40 metres (927 ft. 2 in.) long, and 
129.50 metres (424 ft. 9in.) wide. This width is 
divided into three spans of 27 metres (88 ft. 7 in.) 
each, connected by small intermediate galleries 
9 metres (29 ft. 6 in.) wide. On the side adjoining 
the Avenue de Suffren—that is, on the outer side 
of the Champ de Mars boundary, there is an exterior 
gallery 12.50 metres (41 ft.) wide ; and on the inner, 
or Champ de Mars side, there is another similar 
gallery, but 10 metres (32 ft. 10 in.) wide; these 
two are to be reserved for restaurants. It is on 
this facade of the inner court that the skill of the 
architect will be concentrated for decorative effect ; 
it will be finished in timber framing covered with 
plaster to imitate stone. The principal decorative 
theme will be the history of transportation from the 
earliest, to the present, time. There will bea large 
central entrance giving access to a transept which 
will form a distinctive feature of the building. At 
the end nearest the Seine, where the Transportation 
Building will adjoin that devoted to Educational 
exhibits, there is to be a transverse gallery, 29.40 
metres (96 ft. 5 in.) wide, and at the opposite end 
4 similar gallery only 8.85 metres (29 ft.), intended 
48 & passage for circulation. The general arrange- 
ment is shown on the plan Fig. 1, page 846. For 
these and the other illustrations we are indebted to 
M. Hermant. Above the ground floor there will 

a series of raised galleries, placed at a height of 

7 metres (23 ft.) above the floor. These galleries 
be in the 9-metre (29 ft.6 in.) naves ; den the 
12.50 metre (41 ft.) gallery adjoining the Avenue 
de Suffren ; over the 10-metre ery on the other 
side ; over the 8.85-metre facade, and the portico. 
Four light bridges at the level of these raised gal- 
leries, will be provided to facilitate communication. 
e illustrations on our two-page plate, and on 
page 846, give aclear idea of the character of the 
steelwork that is employed in this building ; it will 


be observed that besides great lightness, a very 
simple form of construction has been adopted, with 
a view to ease in manufacture and in erection. As 
will be seen from the transverse section Fig. 2, 
there are four narrow and three wide spans ; each 
element of the former consists of two standards of 
rolled joists and lattice bars connected at the rm 
by a deep lattice girder; the lower chord of whic 
is semicircular, while the top chord supports the 
lantern and roofing of the span. At a height of 
7 metres (23 ft.) above the ground the standards 
are tied with plate girders that carry the floor of 
the upper gallery longitudinally ; a system of lattice 
girders at the same level, and of very light arched 
girders above, complete the framing. By re- 
ference to Figs. 2 and 3, it will be seen that the 
roof framing of the larger (27 metres) spans consists 
of a series of light braced brackets attached to the 
framing of the narrow gallery, and projecting from 
it on each side towards the centres of the adjacent 
larger spans ; the whole of the roof systems are 
thus balanced, and the brackets extend to within 
2.25 metres (7 ft. 4 in.) of the centres of the prin- 
cipal galleries ; the intervening space is filled by 
the lantern as illustrated in the drawings. The 
roofs have been designed to meet the following 
conditions : The maximum strain permitted on the 
ironwork is 9.5 kilogrammes per square millimetre 
(6 tons per square inch), and 12.5 kilogrammes (7.94 
tons) for steel, in each case the section being net. 
For strains due to wind and snow, 120 kilogrammes 
per square metre (24.6 lb. per square foot) are as- 
sumed, except for the glazed portions, where it is 
considered that a load of 70 kilogrammes (14.3 lb.) 
would break the glass. 

The interest of the design of this building lies in 
its lightness and simplicity, and in the repetition 
of all the parts, which has greatly facilitated the 
work of erection. This has been carried on with 
much expedition, thanks to the special arrange- 
ments adopted, and which are illustrated in 
our two-page plate. Two sets of staging are 
employed; one for the raising and erection 
of the main framing, and the other for the con- 
struction of the lantern. For the former a pair 
of travelling gantries are used, one on each side of 
the span to be raised, and advancing together on 
their own tracks. Each stage is composed of four 
timber standards well braced and resting on a timber 
foundation that is carried on wheels placed 7 metres 
(23 ft.) apart ; the staging is moved forward on the 
track by levers and geared wheels on the shafts of 
the carrying wheels, At a height of 16 metres 
(52 ft. 6 in.) above the ground, there is attached a 
working platform 14.60 metres (48 ft.) square, and 
above this is a secondary staging for carrying two 
light travellers at different levels. The upper of 
these runs on a track formed of two rails resting 
on the ends of the uprights of the main stag- 
ing at a height of about 83 ft. above the ground. 
The traveller is supported by two iron beams 
braced together and giving an overhang of 6 metres 
(19 ft. 8 in.); they are mounted on a frame that 
distributes the load to the axle of two travelling 
wheels. As the position of the traveller is shifted, 
the load it has to handle is balanced at the opposite 
end by the weight of the winch, and also by ballast 
to the extent of 5001b. The operation of raising 
the parts of the framing is performed by a hand 
winch placed at a lower part of the staging 
and provided with two speeds for dealing with 
light or heavy parts; the movement of the car- 
riage is obtained by means of tackle. The upper 
traveller is used wholly for raising the half frames 
of the 27-metre gallery and the longitudinal 
framing connected with them; for the remainder 
of the erection, the lower traveller, which moves 
at right angles to the upper one, is employed. 
Both travellers are similar in arrangement, but the 
lower one is 72 ft. above the ground, with an over- 
hang of 18 ft., and a counterbalance of 900 lb. 
Besides the principal working platform, a number 
of small movable platforms are provided at different 
levels onthe staging. These are so arranged that 
they can project any desired distance from the 
staging, but when the latter is moved forward, all 
of them have previously to be shifted. The con- 
struction of the travelling scaffold is very clearly 
shown in the drawings ; it appears a somewhat 
massive assembly of timber for handling such light 
ironwork, and it is noticeable that hand-power 
alone is used. Moreover, it has been necessary to 
employ a separate staging for the erection of the 
lanterns which surmount the brackets forming the 





roof principals. This smaller staging is illustrated 


by Figs. 14 to 17; it travels on rails, and at a 
height of 69 ft. above the ground there is a large 
working platform, on which is mounted a crane for 
raising the pieces composing the lantern. 

In the erection of each span, the first work done 
is to lift the four standards into place, the movable 
platforms are then shifted pi the standards at 
a convenient height for fixing the transverse and 
longitudinal girders that carry the upper gallery. 
The arched girders of the 9-metre span are then 
erected and the deep longitudinal girders and 
curved brackets forming the principals of the 27- 
metre span, follow. The lantern is erected by 
means of the special staging. 








WORKMEN’S COMPENSATION CASES. 

Skeggs v. Keen.—This case came before a Court of 
ae consisting of A. L. Smith, Rigby, and Vaughan 

iliams, L.JJ., on oy June 17. It was an 
appeal from an award of His Honour Judge Addison at 
the Southwark County Court. The facts of the case 
were shortly as follows: The appellant, who was in the 
employ of the respondents, was injured by the fall 
of a ladder. He brought an action under the Em- 
ployers’ Liability Act, 1880, in which he alleged that 
the ladder was defective. Had he succeeded in 
proving that it was defective, he might have recovered 
a, but having failed to do that, the jury found a 
verdict for the respondents. The learned Judge then 
proceeded to assess compensation under Section 1, sub- 
section 4, of the Workmen’s Compensation Act, 1897. It 
is there provided that ‘‘ if an action is brought to recover 
damages independently of this Act for injury caused by 
any accident, and it is determined in such action that the 
injury is one for which the employer is not liable in such 
action, but that he would have been liable to pay com- 
pensation under the provisions of this Act, the action 
shall be dismissed ; but the Court in which the action is 
tried shall, if the plaintiff shall so choose, proceed to 
assess such compensation and shall be at liberty to deduct 
from such compensation all the costs which in its judg- 
ment have been caused by the plaintiff bringing the 
action instead of porte: Ah under this Act.” His 
Honour assessed damages at a lump sum, and awarded 
23/. 4s. Nothing was then said about costs, but the 
appellant’s solicitor carried in a bill of costs. At a late 
date the County Court Judge decided: 1. That the re- 
spondents were entitled to their costs. 2. That he, the 
learned Judge, had no jurisdiction to try the question 
whether the workman was entitled to the costs of having 
the assessment made. 

Mr. Cyril Dodd, Q.C., who appeared for the appel- 
lants, argued that the Judge had power to allow the 
workman his costs in respect of the assessment of 
damages, 

Mr. Lawson Walton, Q.C., and Mr. Ellis Hill for the 
respondents were not called upon. 

he Court dismissed the appeal. 

In the course of his judgment A. L. Smith, L.J., said: 
‘* According to the finding of the County Court Judge, the 
employers were willing to compensate the workman 
under the Act of 1897, but the workman persisted in going 
on under the Employers’ Liability Act, 1880. He was 
defeated. He then asked the Judge to assess compensa- 
tion under the Act of 1897, and the Judge did so. The 
appellant says he is entitled to his costs of assessing com- 
pensation under the Act of 1897. It is unnecessary to 
decide the point of law raised, because it is clear that, 
considering how the appellant persisted in going on with 
his claim under the Act of 1880, the learned Judge made 
a perfectly right order. The appeal must be dismissed.” 

Tad Justice Rigby said: ‘*‘ Though it is not neces- 
sary to decide the question of law, and although I do not 
wish to prejudice any other case in which the question 
may arise, the inclination of my opinion is that where 
compensation is assessed under Section 1, sub-section 4, 
of the Act of 1897, the workman is not entitled to any 
costs.” 

Lord Justice Vaughan Williams agreed. 

Note.—It will be seen that this case leaves the question 
—= entirely in the discretion of the County Court 

udge. 

The rule that ‘‘costs follow the event” is inno way 
infringed by the new Act. The clause providing for the 
payment of costs out of the amount of the award merely 
acts as a security forthe employer against the prosecution 
of frivolous actions, either at common law or under the 
Employers’ Liability Act of 1880. 

At Northampton on Tuesday June 21, His Honour 
Judge Snagge made a somewhat unusual award under the 
Workmen’s Compensation Act. The applicant sought 
damages to the extent of 100/. for injuries sustained at the 
Grose go Gear Case Company’s Works, North- 
ampton. The injuries were such as to necessitate the 
amputation of the applicant’s finger. It was admitted 
that prior to the accident he had been earning 10s. a week 
as a learner, whereas after the accident he had been em- 
ployed by the respondent company as a fitter at an 
average wage of over 12s. a week. 

The respondents contended that there was no case for 
compensation, inasmuch as the wages had been increased. 
bis ~ Section 2 ne! Shedule I., which mite as a guide to 
the Court in awarding coi ation, it is exp y pro- 
vided that regard shall ‘be had to the amount of wages 
before and after the accident. : . 

In the course of his judgment, Judge Snagge said: ‘‘ It is 
quite possible that the injury to the finger ma ——— 
affect the claimant’s capacity for work hereafter. I sh 





not interpret the words ‘regard shall be had to the 
average weekly earnings’ in the cast-iron way suggested 
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THE CIVIL ENGINEERING AND TRANSPORTATION BUILDING; M. A. HERMANT, ARCHITECT. 
(For Description, see Page 844.) 
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by the respondents, but will award the applicant the 
nominal compensation of 1d. per week. This will allow 
of the question as to the amount of compensation being 
brought up again for review if the lad at any time finds 
that he has been injuriously affected by the accident.” 
The solicitor to the respondent company intimated that 
there would be an appeal. 

Silvester v. Cude.—In this case an employer appealed 
from the award of the Judge of the Bow County Court in 
an arbitration under the Act. The appeal came on for 
hearing on Saturday, June 24, before Smith, Rigby, and 
Vaughan Williams, L.JJ. It appeared that the work- 
man had sustained injuries in the course of his employ- 
ment as a bricklayer’s labourer. Particulars had been 
annexed to the request for arbitration in accordance with 
Rule 9 of the Workmen’s Compensation Rules, 1898, and 
a copy was duly served upon the employer. These 

articulars did not contain any statement that the 
building exceeded 30 ft. in height. The employer filed 
no answer to this request; but at the trial he proposed 
to give evidence that the building was in fact less than 
30 ft. when measured in the proper way, as determined 
in the case of Hoddenott v. Newton, Chambers, and Co. 
(1899, 1 Q. B. 1018]. His Honour refused to admit this 
evidence, on the ground that the employer had not given 
the necessary notice. Rule 17 provides as follows: (1) If 
any respondent desires to disclaim any interest in the 
subject matter of the arbitration, or considers that the 
applicant’s particulars are in any respect inaccurate or 
incomplete, or desires to bring any fact or document to 
the notice of the Judge, or intends to rely on the fact that 
notice of the accident was not served in accordance with 
Section 2 of the Act, or that the claim for compensation 
was not made within the time limited by the said section, 
or intends to deny (wholly or partially) his liability to 
pay compensation under the Act, he shall, five clear . 7) 
at least before the day fixed for proceeding with the 
arbitration, file with the Registrar an answer, stating his 
name and address, and the name and address of his 
solicitor (if any), and stating that he disclaims any 
interest in the subject matter of the arbitration, or stating 
in what respect the particulars are inaccurate or incom- 
plete, or stating concisely any fact or document which he 
desires to bring to the notice of the Judge, or on which 
he intends to rely, or ths grounds on which he denies 
liability. 

The section goes on to provide that in case of non- 
compliance with this rule, the Judge may on such terms 
as he shall think fit, either proceed with the arbitration 
and allow the respondent to avail himself of such matter, 
or adjourn the arbitration to enable the respondent to 
file his answer. The County Court Judge made an award 
in favour of applicant. 

I+ was urged by Mr. Harold E. Brandon, who appeared 
for the employer, that it was the County Court oN 
duty either («) to proceed with the arbitration and admit 
the evidence, or (0) to adjourn the proceedings in order to 
allow the respondent to file an answer. He pointed out 
that in this case the Judge had adopted neither course. 

Mr. Abinger appeared for the workman. 
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The Court dismissed the appeal. 

In the course of his judgment, A. L. Smith, L.J. said: 

“Particulars were given in this case to the employer, 
but he did not take the trouble to file any answer. At 
the hearing evidence was taken in support of the appli- 
cation, but no indication was given as to the height of 
the building. The employer objected that it had not 
been proved that the building exceeded 30 ft. in height. 
The County Court Judge found as a fact that the building 
exceeded that height, and awarded compensation. In 
my opinion there is nothing to appeal about. With 
re to the true construction of Rule 17, sub-section 4, 
of the Workmen’s Compensation Rules, I think that where 
the respondent fails to find an answer, the County Court 
Judge may take either of the courses mentioned in the 








18. 
rule, but he is not bound to take either of the courses 
mentioned in the rule.” 
Rigby, L.J. concurred. i 2 
Lord Justice Vaughan Williams said: ‘I do not think 
that it is necessary in this case to determine the meaning 
of the rule, but I do not wish to be taken as agreeing that 
where the rule applies the County Court Judge has juris- 
diction to do anything except one or other of the two 
things mentioned in the rule,” 





BrazILiAN RETRENCHMENT.—The Brazilian Government 
has offered the Bahia and Pernambuco navy yards for 
sale. Tenders, which must be accompanied by a deposit 
of 5000/., are to be received until the close of July. 
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ENGINES AND BOILER; JAPANESE TORPEDO-BOAT DESTROYER “AKEBONO.” 


CONSTRUCTED BY MESSRS. YARROW AND CO., ENGINEERS, MILLWALL. 
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In our issue of May 12 (see page 625, ante) we gave 
particulars of the official trial of the Japanese torpedo- 
boat destroyer Akebono, built by Messrs. Yarrow and 
Co. at Poplar. On the present page we illustrate the 
engines and boiler of this vessel, our engraving being 
prepared from photographs. It will be seen that the 
photograph of the engines was taken before they were 
quite completed, so far as outer coverings are con- 
cerned, and in this respect the illustration is more 
instructive, as showing better the general design. 

The Akebono is one of six similar vessels ordered 
from Messrs. Yarrow and Co. at one time by the 
Japanese Government. The first to be launched was 
the Ikadsuchi, which we illustrated and described on 
page 854 of our last volume. This latter vessel, 
after making a remarkable trial, doing over 31 knots 
with 35 tons dead load on board, has since made a 
most successful voyage to Japan; whilst the second 
of the series—the Inadsuma—is now in the China 
Seas on her way out. It should be stated in connec- 
tion with the ocean voyaging of these small craft that 
the six Japanese boats have a large radius of action 
owing to their ample bunker accommodation, the 
stowage capacity amounting to about 100 tons of coal. 

In regard to the engines now illustrated, which 
represent those in all six vessels, the illustrations show 
the general arrangement very well. The type is that 
of the four-cylinder triple-expansion engine now gene- 
rally placed in vessels of this description by Messrs. 
Yarrow and Co. The cylinders are high-pressure 
204 in., intermediate-pressure 314 in., and the two 
low-pressure 34 in. in diameter, the stroke being 
18 in. The vessels are, of course, twin-screw, and the 
engines have been balanced in accordance with the 
Yarrow, Schlick, and Tweedy —* a system 
with which our readers are now familiar. There are 
four Yarrow straight-tube boilers and there is the usual 
auxiliary machinery, the number of steam cylinders in 
the vessel being no less than 34. The engines were 
designed to give off about 6000 indicated horse-power, 
but as each of the four boilers will supply steam for 
1600 horse-power, there is a good margin in the steam- 
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enerating department. This, it need hardly be said, 
s an excellent thing in a destroyer, and its presence 
was amply proved on Saturday last, when we made a 
run in the Akebono, by the good condition of the 
paint on the funnels on the return home after a trip 
from Poplar down to the Swin channeland back. The 
low air-pressure for forced draught is accountable for 
this, and also for the absence of flaming at the 
funnel, which is, of course, another result of the same 
cause, 

The Akebono was launched on April 24, and ten 
days after she made her official trial. The usual six 
runs were made on the Maplin mile in the course of 
the three hours’ full-speed run. The following is a 
copy of the official trial-sheet for that occasion : 




















end a 2-in. hole through a 2-in. plate. Each end of 
the machine is fitted with a twin punch arrangement, 
the two punches at one end being placed parallel with 
the edge of the plate, each having a separate stop 
motion, and the two punches at the other end are 
placed one behind the other, as shown in illustration. 
The punch gaps at each end are 42 in. deep. On the 
side of the machine is fitted a plate shear capable of 
shearing a 2-in. plate, and having a gapof 30in. The 
machine is fitted with two cranes having jibs 19 ft. 6 in. 
long, and capable of carrying 2 tons at the end of the 
jib. The total weight of the machine is 68 tons, and 
itis, we may add, engine-driven. The body casting 
is made in two pieces, securely bolted together, so 
that transport either by sea or rail is much facilitated. 
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The Japanese Government was represented on the 
trial by Commander-Constructor M. Kondo and Con- 
structor-Captain H. Kurobe. The speed during the 
three hours was a little over 31 knots. 

These six boats are each 220 ft. long and 20 ft. 6 in. 
wide. They have four funnels, a conning tower for- 
ward, and a flying bridge. The armament consists of 
one 12-pounder and five 6-pounder quick-firing guns, 
and two swivel tubes for 18-in. torpedoes. On the 
run on Saturday, to which we have made reference, a 
number of distinguished naval authorities were present, 
including Rear-Admiral Lord Charles Beresford, Rear- 
Admiral Wilson, the Controller of the Navy, Sir 
William White, Admiral Sir Vesey Hamilton, Sir 
Edward Reed, Lieutenant H. P. Norton, U.S.N., and 
the German and American Naval Attachés. The trial 
was, of course, not of an official nature, but a speed of 
28 knots was reached, according to the time taken on 
passing the Maplin mile. 

In the Akebono Messrs. Yarrow and Co. have fitted 
an arrangement of expansion joint for steam pipes 
which they have recently adopted. It consists of 
dividing the pipe for a short portion of its length 
into two baaubes: which are arranged in the form of a 
square. This gives an opportunity for the expansion 
and contraction of the pipe to be taken up by means 
of a partially rotating motion in the pipe, the junc- 
tions being similar to those of a trunnion joint, and 
may be likened to a double flexible arrangement 
similar to the arm of a gas bracket. The danger of 
sliding joints with stuffing-boxes is well known. 
After they have been screwed up several times they 
become quite hard, and, in fact, are often a rigid 
joint with no expansion atall. It is also found that 
the old telescopic joint is apt to throw a heavy strain 
upon light parts of the hull, which, in this class of 
vessel, is often undesirable. It is also considered 
that the expansion joints in torpedo-boats or destroyers 
should not only provide for the expansion and contrac- 
tion due to the | hana of temperature, but also for 
the constant movement of the vessel itself when in 
rough water, this latter effect being in some cases the 
more important factor of the two. Observation shows 
that the elasticity of the hull of these light but strong 
vessels of very high speed is considerable, and leads to 
a somewhat wide range of movement, and the steam 
pipe ought to be capable of conforming to this with 
rapidity and ease. In the reversing gear the engine 
has been arranged somewhat differently to the usual 
plan, an American device having been adopted to 
secure rapidity of action. 

The riveting of the upper strakes of the hull is on a 
different plan to that usually adopted, the heads of 
the rivets not being countersunk, but left projecting 
on the outside. In this way the head of the rivet 
supports the plate, and tends to stiffen it against any 
tendency to buckle. This possibility of buckling is a 
matter which needs serious attention in these lon 
and comparatively low vessels of light scantling, an 
the strains set up in rough water have to be carefully 
considered, so that any stiffening of the top sides, 
such as this form of riveting gives, is of value. 








DOUBLE-ENDED PUNCHING MACHINE 
WITH SIDE SHEAR. 

WE illustrate on page 550 a powerful punching and 
shearing machine recently supplied to the Flensburg 
Shi building Company by Mr. John Cameron, of Sal- 
ford, Manchester. The machine will punch at each 


cha 
closing steady, and Cleveland giving way 24d. per ton. 
The closing quotations were 67s. 444, 64s. 6d., 723. 3d., 
and 70s. per ton. A moderate amount of business was 
done on Monday forenoon, when some 25,000 tons 
changed hands, and the tone was very strong, the advance 
averaging from 44d. to 5$d. per ton. Prices were easier 
in the afternoon on isations, Scotch and hematite 
iron dropping 4d. of the forenoon gains, but Cleveland 
only gave way 4d. per ton. ‘The sales amounted to 
about 30,000 tons. At the close the settlement prices 
were 67s. 44d., 643. 9d,, 723. 44d., and 70s. per ton. Only 
a small business was done on ‘Tuesday forenoon, and only 
about 7000 tons of iron were dealt in. Prices were very 
steady, and at the close Scotch iron was 1d. = ton up. 
In the afternoon the market was excited and strong on 
buying orders reported to be from the North of England, 
and on a great scarcity of sellers. Cleveland was espe- 
cially in demand, and closed 1s. 14d. up on the day. 
Scotch and hematite iron both made 64d. The turnover 
was some 15,000 tons, and the settlement prices were 68s., 
66s., 733., and 703. per ton. At to-day’s forenoon meeting 
some 20,000 tons of iron were dealt in. The tone was 
very strong, and there were advances of 11d. to 1s. per 
ton. In the afternoon there was a renewal of outside 
buying, and the advances were ls. 7d. to 2s. 1d. on the 
day. The turnover was about 20,000 tons, and the settle- 
ment prices were 693. 6d., 68s., 743. 9d., and 72s. 6d. per 
ton. The following are the prices current for No. 1 
makers’ iron: Clyde, 74s. 2d. ; Gartsherrie, Summerlee, 
Calder, and Coltness, 75s.—the foregoing all shipped 
at Glasgow; Glengarnock (shipped at rossan), 
72s. 6d. ; Shotts — at Leith) and Carron (shipped 
at Grangemouth), th 753. per ton. Last week’s 
shipments of pig iron from all Scotch ports amounted 
to 4602 tons, against 6514 tons in the corresponding 
week of last year. They included 125 tons for 
South America, 370 tons for India, 147 tons for Aus- 
tralia, 622 tons for Germany, 6C0 tons for Russia, 790 
tons for Holland, 104 tons for China and Japan, smaller 
—— for other countries, and 1405 tons coastwise. 

he unsettled political feeling between this country and 
the Transvaal and in France may be considered as hav- 
ing led to the realisations during the week. Local con- 
sumers in all departments bought freely during the week, 
which helped to advance makers’ prices. The number of 
furnaces in blast is still 83, as compared with 81 at this 
time last year. Scotch hematite iron delivered at the 
steel works is quoted at 75s. per ton. There has been 
again some selling on the part of Scotch ironmasters for 
storing purposes, the price obtainable for warrants being 
more remunerative than by converting the raw material 
into finished steel. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 304,562 
tons yesterday afternoon, as compared with 304,562 tons 
nana week, thus showing no change for the past 
week. 


Finished Iron and Steel.—The finished iron and steel 
trades are very busy. On Tuesday afternoon the Scotch 
steelmakers reported a fresh inquiry of considerable 
weight for all classes of manufactured material. The 
prices are firm, and makers of iron bars, &c., have inti- 
mated that prices are now net, the usual discount of 
5 per cent. having been abolished. 


Glasgow Copper Market.—Nothing was done in copper 
on Thursday forenoon, and the price lost 2s. 6d. per ton. 
In the afternoon the forenoon’s loss was recovered, but no 
business was done. The price on Friday forenoon was 
advanced 23. 6d. per ton, but no dealing took place. The 
cash price advanced in the afternoon other 5s. per ton, 
but the market was still idle. The metal was still idle 
on Monday forenoon, but the price was firm and un- 
changed. In the afternoon the market remained idle, 
with prices practically unaltered. Neither forenoon nor 
afternoon yesterday was any business done, but the price 
was 2s. 6d. down and remained there, at 75/. 17s. 6d. per 





ton cash. A small lot of copper was sold this forenoon, 





and the price rose 10s. per ton. Nothing was done in the 
afternoon, and the price gave way 10s, per ton. 


A New Linen Factory at gy They se Robert 
Wemyss and Co., of which firm Mr. Robert Patterson jg 
the senior partner, have erected a new linen mill on the 
site of about 44 acres in the northern part of the town of 
Kirkcaldy. hey have hitherto had the Abbotshal] 
Works in the centre of the same town, but which are not 
susceptible of being increased unless at great cost, 
Messrs. Robertson and Orchard, Dundee, were the engi- 
neers and architects for the works; Messrs. Car. 
michael and Co., Dundee, made the boilers, which 
can work up to 120 lb. steam pressure, and the 
extent of the factory may be judged of, when it is 
mentioned that there is capacity for 600 looms, of 
which about 400 are in the meantime to be introduced, 
The engines and condensers have been supplied by 
Messrs. Fullerton, Hodgart, and Barclay, Paisley. The 
lighting is to be done by electricity, the plant for which 
has been supplied by Messrs. Mavor and Coulson, 
Glasgow. The business of linen weaving by power loom 
was first started in Kirkcaldy by Messrs. Wemyss and 
Co. about forty-eight years ago, and the contrast between 
the two mills is something extraordinary. Provost Hut. 
chinson started the engines, and made an interesting 
speech in proposing ‘‘Success to the Caledonian Mills.” 


Inspection of Duntocher Water Works.—Y esterday week 
the Duntocher and Dalmur Special Water Committee, 
accompanied by representatives from the Dumbarton 
County Countil, inspected the lochs and reservoirs of the 
district, and also the new water works at Greenside, on 
the Kilpatrick hills. The new reservoir at Greenside ig 
situated at an elevation of 835 ft., the greatest depth is 
48 ft., and the storage capacity is 250 million gallons. For 
the lochs and new reservoir, filters are being constructed 
at Wester Cochno, the cope level being 397 ft. above the 
sea. The work at the construction of the new reservoir 
has been in p: ss for 18 months, and the whole scheme 
is expected to be finished before the close of next autumn. 
The estimated cost of the new works is about 21,000. At 
a meeting of the committee, —* the progress of the 
inspection, Provost Leckie, Mr. Stanford, J.P., and 
others, delivered short addresses on the history of the 
water supply, and its adaptation to the growing needs of 
the Clydeside district. essre. W. R. Copland and Co., 
civil engineers, Glasgow, were the engineers for the work, 


Messrs. John Brown and the Clydebank Shipbuilding and 
Engineering Company.—Following the example of the 
great works at Barrow and Messrs. Vickers and Co., 
Sheffield, between which a union was effected some time 
ago, the firm of Messrs. John Brown and Co., armour- 
plate manufacturers, Sheffield, have proposed a similar 
union with the Clydebank Shipbuilding and Engineering 
Company, and their approaches have been so favourably 
received, that the union will, it is stated, shortly be estab- 
lished between the two concerns. 


Engineering Appointment for the Nile Reservoir.—Mr. 
Archibald M‘Corquodale, C.E., of the Highland Railway, 


has been — resident engineer to Messrs. John 
ye and Co., contractors for the Nile reservoir at 
ouan. 


New Dredger for the Suez Canal.—The Suez Canal Com- 
pany have just placed an order with Messrs. Wm. Simons 
and Co., Limited, Renfrew, for the construction of a very 
large and powerful hopper dredger for improving the 
entrance of the canal at Port Said. The vessel when 
constructed will be the largest dredger afloat, her dimen- 
sions being: Length, 270 ft.; breadth, 48 ft.; depth 
amidships, 19 ft. The meg a will have capacity for 2200 
tons of dredgings, and the ladder will dredge to a depth 
of 40 ft. Each bucket lifts about 2 tons of material, and 
the vessel is capable of raising about 1500 tons per hour. 
Owing to her large dimensions and the want of harbour 
accommodation at Renfrew, the vessel when launched will 
require to be completed either at Greenock or Glasgow. 


Glasgow Gas-Coal Contract.—The contracts sub-com- 
mittee of the Glasgow Corporation Gas Department have 
just purchased coal for the next season to the extent of 
591,300 tons. Splint coal has been very largely purchased, 
also ell coal and cannel, the latter being wanted for occa- 
sionally — up the quality of the gas. Lanarkshire 
collieries will supply the great bulk of the coal, but the 
coalfields both of the East and the West of Scotland will 
furnish a large quantity. It is said that the average 
price of the coals booked will be slightly over 10s. 9d. 
per ton. 


Dundee Harbour Engineer.—The Dundee Harbour 
Board have recommended that the salary of the harbour 
engineer, Mr. G. C. Buchanan, be rai by 150/.—from 
450/, to 6002. per annum. Some objection was raised to 
the proposal by one of the members of the Board. 


Mr. Alexander Simpson a North British Railway 
Director.—Mr. Alexander Simpson, of Simpson and 
Wilson, civil engineers, Glasgow, has been elected to 4 
vacant directorship of the North British Railway. As 
railway engineer he has had much experience in cutting 
railway and subway undertakings, chiefly in connection 
with the North British Railway Company. At the same 
time it may be stated that Mr. Conacher has resigned the 
management of the company’s undertaking. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
John Brown and Company, Limited.—There was 4 vely 
large gathering of shareholders at the annual meeting 
John Brown and Co., Limited, which was held at the 
Atlas Works last week, attracted, no doubt by & pro 
posal of the directors to purchase the Clydebank ~ 
neering and Shipbuilding Company at Glasgow. 
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J. D. Ellis presided, and in his opening remarks gave a 
very satisfactory account of the business of the com- 

ny, in which he said there had been a consider- 
able increase, He explained that the cause of the 
delay in carrying out the extensions in the armour- 
plate department was the difficulty of obtaining the 
machinery, and said they were pushing on with them as 
rapidly as possible. They were doing well in the coal 
trade, and, with better prices, expected that their col- 
lieries would be a very great help to the profits of the 
company in thefuture. It might occur to the shareholders 
that with a fairly good balance-sheet before them, and 
their trade in an excellent state, why should they go to 
Scotland to add to their responsibilities? The reply was 
that they had spent a very large amount on their armour- 

late — and it had been proved to them in 
former times that those who had the power to make 
ships were the people who had the giving out 
of orders for armour-plates at the time when Her 
Majesty’s Government did not want any. They were 
aware that Messrs. Vickers had taken a shipyard, and 
that Messrs. Armstrong were about to make armour- 
plates; and the directors feared that some day they 
might find themselves with little to do while their rivals 
were full of work. On these grounds they recommend: 
the shareholders to sanction the purchase of the Clyde- 
bank Company, believing it was to their best interests 
that they should do so. In answer to a shareholder, the 
chairman said that their directors had seen the balance- 
sheet of the Clydébank Company for several years back, 
and though he could not say what dividend had been 
paid, he knew that the profits made during the last four 
or five years had been highly satisfactory. The report of 
the directors which recommended a dividend of 10 per 
cent. was adopted, and resolutions were passed authoris- 
ing the directors to proceed with the purchase of the 
Clydebank Works, and to increase the capital of the 
company from 1,140,000/. to 2,500, 0007. 


Tron and Steel Trades.—There is no abatement of the 
activity that has prevailed for some time in the local 
iron market. There is a very large consumptive demand 
and purchases are still being made in anticipation of 
further advances. Prices are varying continually, but 
to-day they are: West coast hematites, 80s. to 81s. 6d. 
per ton; east coast ditto, 77s. 6d. to 78s. 6d. ; Lincoln- 
shire No. 3 foundry, 60s. to 62s. ; forge ditto, 59s. to 60s. ; 
Derbyshire No. 3 foundry, 62s. to 62s. 6d. ; forge ditto, 
57s. 6d. to 58s. 6d.; bars, 87.10s, to8/. 15s.; sheets, 97. to 97. 5s. 
A very large amount of business continues to be done in 
all branches of the steel trade. Owing to the increasing 
cost of material and the excellent demand that prevails, 
makers of Bessemer qualities have advanced their quota- 
tions. The bottom price for slabs and billets required 
in the local trade is 7/. to 7/. 10s. per ton according to 
quantity. Thereis an unusually heavy demand for spring 
steel, and the utmost difficulty in getting it rolled. The 
mills and forges are still crowded with stuff, and work for 
prompt delivery cannot be undertaken. Local firms 
engaged in the production of lathes, slotting machines, 
and similar heavy tools report themselves as well booked, 
and for files and lighter tools generally there is a well- 
sustained demand. 


The South Yorkshire Coal Trade.—At the time of writing 
little definite information is obtainable as to the railway 
contracts for coal next year. Some railway companies 
have been putting much pressure on coalowners to give 
way in their demands, and as they have remained in 
there has been delay in settlement. Some large gas-coal 
contracts have been entered into at advances varying from 
1s. 6d. to 1s. 9d. per ton on expiring rates. There is a 
large demand for steam both for home use and for 
export, and the house coal trade is fairly steady. The 
coke trade is abnormally brisk, and the singular fact 
exists that blast-furnace coke is fetching more money than 
steel-melting coke. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the market was 
fairly well attended, a very sanguine feeling prevailed, 
and a large amount of business was transacted. Both 
producers and consumers of pig iron freely opined that 
the value of iron would continue to increase, and already 
their anticipations have been realised. What troubled 
consumers was not so much the price that ruled as 
the difficulty in obtaining deliveries. Complaints of 
the scarcity of pig iron were numerous, and this 
month nearly 20,000 tons of Cleveland pig has been 
drawn from the warrant stores to help to meet the 
demand. At the opening of the market large quan- 
tities of No. 3 g.m.b. Cleveland pig changed hands 
at 65s. for prompt f.o.b. delivery, and there were 
any number of buyers at that price. As the day 
Wore on more money was asked for the ruling quality, 
and at the close 66s. was the general quotation. No. 1 
was 67s.; No. 4 foundry, 65s.; and grey forge, 63s. 6d. 
here was practically no mottled or white to be had. 
Middlesbrough warrants opened 64s. 1ld., and closed 
Very strong at 65s. 11d. cash buyers. East coast hematite 
ig was in very good demand, and quotations for early 

livery of mixed numbers ranged from Tig. to 7 
Middlesbrough hematite warrants were not quoted. 
spanish ore was dearer, owing to the threatened ae. 
Sition of a duty and the much improved freights. Rubio 
was 17s. ex-ship Tees, and freights Bilbao-Middlesbrough 
were fixed at 6s. 9d. To-day a further marked improve- 
Ment was shown. Excitement ran rather high, and 
quotations bounced up to higher figures than they have 
touched for nine years. In the boom of 1890 the highest 
Price quoted for No, 3 Cleveland pig was 68s., and that 





figure was touched to-day. No. 1 was put up to 69s. ; 
Me, 4 foundry to 67s. ; and grey forge to 65s. 6d., while 
sellers advanced mixed num of east coast hematite to 
73s. Middlesbrough warrants rose by the close of the 
market to 67s. 11d. cash buyers, and Middlesbrough hema- 
tite warrants were firm at 72s. cash buyers. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades a lot of work is being executed, 
inquiries concerning new contracts are numerous, and 

uotations are moving upwards. The oe now 
the market rates: Common iron bars, 7/. ; t bars, 
7l. 10s. ; iron ro og 72, 2s. 6d. ; iron ship angles, 
61. 17s. 6d.: steel ship-plates, 77. 7s. 6d.; steel ship- 
angles, 77. ; steel age, 8/. 10s. ; and heavy sections 
of steel rails 57, 5s.—all less the customary discount except 
rails, which are net at works. W.: of the steel mill- 
men at the Consett Iron and Steel Works have, in accord- 
ance with sliding scale arrangements, been advanced by 
24 per cent., bringing the rates paid to 74 per cent. above 
the standard. 


Coal and Coke.—A good demand for forward deliver 
of coal is reported, though nothing like the pret 
shown in coke is manifested. Manufacturing coal is in 


ed | full request. Bunker coal steady and in good demand. 


The consumption of coke is enormous, and considerable 
difficulty is experienced in satisfying the huge demand. 
Average blast-furnace qualities are firm at 22s. delivered 
here, and up to 23s, 6d. has been paid for better kinds. 








NOTES FROM THE SOUTH-WEST. 

The Midlands and the Sea.—Much interest is being 
taken in Birmingham and South Staffordshire in the 
revival of a scheme for constructing a ship canal from 
Birmingham to Gloucester, where it will join the 
Gloucester and Berkeley Ship Canal. It is proposed 
to form a public trust similar to the Thames ee the 
Sharpness Trust, to acquire the Birmingham and Wor- 
cester Canal, which will be widened and deepened so as 
to allow steam barges of 250 tons to navigate from 
Birmingham to Sharpness docks and the Bristol 
Channel. The estimated cost of acquiring and improving 
the waterway is 800,000/., and the local authorities of 
Birmingham, Worcester, Gloucester, Bristol, Newport, 
Cardiff, and Swansea will be asked to guarantee an annual 
payment to a sinking fund. On Saturday a number of 
members of the Bristol Channel Centre of the Institute 
of Marine Engineers visited the district. Ata luncheon 
at Berkeley, Mr. Hubert Waddy, general manager 
of the Sharpness New Docks and Gloucester and Birming- 
ham Navigation Company, read a paper descriptive of 
Sharpness docks and the ship canal, in the course of 
which he traced the progress of the docks, and said they 
were expecting shortly to dock a steamer close on 3000 
tons net register, which would bring the largest cargo of 
deal ever imported in a single bottom to any port in the 
United Kingdom. Mr. Waddy described the steps taken 
by his company to rescue the Birmingham and Worcester 

anal (which is connected with the Gloucester a 
by the Severn) from the control of the Midland Railway 
Company, and the result of that action, viz., that owing 
to the independent water transit thus provided, railway 
rates in the district had been kept down to the lowest 
level in the kingdom. The purchase of the canal had not 

roved, however, profitable to his company ; and while 

mefitting the whole trading community, the company 
had each year sustained a heavy loss. This was a condi- 
tion of things which could not continue. Either the 
Bristol Channel ports should help the waterway by send- 
ing traffic over it, or they must, with Birmingham, 
and other towns ——- the benefit of the waterway 
competition, unite with his company in sharing the loss 
which the latter at present bore single-handed. The 
Thameg and Severn Canal had been handed over to a 
trust es of representatives of the neighbouring 
navigations, the county ‘councils of Gloucester, Wil 
and Berks, and the authorities of Gloucester, Stroud, ani 

irencester. A similar trust, composed of representa- 
tives of Birmingham, Worcester, Tewkesbury, Gloucester, 
Bristol, Newport, and Cardiff, should be formed to pur- 
chase and improve the Worcester and Birmingham Canal, 
so as to allow vessels carrying 250 tons of cargo to go 
straight to Birmingham. 


The ‘‘ Wolf.”—The Bat, the Shark, the Thrasher, and 
the Wolf, torpedo-boat destroyers, returned to Plymouth 
on Thursday after a four days’ cruise to the Channel 
Islands and Portland. The Wolf, having replaced the 
Opossum in the flotilla, was submitted to a two hours’ 
steam trial], and the mean results were: Steam in boilers, 
207 Ib, at engines, 197 lb. ; vacuum, starboard 17.7 in., 

rt, 23.7 ; revolutions, starboard 324, port 331; indicated 

orse-power, starboard 2735, port 2936—total, 5671; air 
pressure, 2.5 in.; speed, 27 knots. Although the engines 
worked smoothly throughout, there being no diffi- 
culty in maintaining them at the power stated, the 
results, so far as speed is concerned, were scarcely re- 
garded as satisfactory. 


North-Western Directors in Wales.—A party of London 
and North-Western Railway Gaetan O are on a tour 
of inspection in South Wales, visited Bute, Penarth, and 
or Ra on Wednesday. They inspected the London 
and North-Western yards and goods sheds on the high 
and low levels, and afterwards proceeded to the Dowlais 
Works, where preparations had been made for rolling 
— and showing the method of removing the ingots 
rom the heating furnaces. The sheet works, where the 
Siemens process of manufacture is adopted, and the 
various engine-rooms, &c., were visited. The party then 
proceeded to the new dock in course of construction for 
the Cardiff Railway Company. The directors and officials 
were astonished at the area and progress of the works. 





Portsmouth.—The work of lengthening the building 
slip at Portsmouth cannot be commenced until after the 
line-of-battleship London has been launched, but some 

rogress has been made. The new frame-bending smithery 
in the Extension being complete, the men have been 
transferred to it, while the whole smithery and a work- 
shop alongside have been demolished, so that the site 
may be included in the extended slipway. 


Avonmouth Dock.—It will be remembered that in 1897 
and 1898, the Council of the Bristol Chamber of Com- 
merce approached the railway companies with regard to 
an improved station at Avonmouth Dock. On Thursday 
a letter was received from one of the general managers 
to the effect that the Great Western and Midland joint 
committee at their last meeting agreed to erect a tem- 
porary shelter and increased accommodation at the 
station, pending a decision of the Bristol authorities as 
to what scheme they would adopt for improving dock 
facilities at Bristol, and that instructions had been given 
to the engineer to proceed with the work as quickly as 
possible. 

Bristol Wagon Works Company. — The thirty-fourth 
ordinary general meeting of the Bristol Wagon and Car- 
ri Works Company, Limited, took place on Monday, 
under the pera of Mr. Chetw Aiken. The re- 
port, which was taken as read, stated that, after adding 
10002. to the depreciation fund, making that account 
19,000/., the net profits, including the balance brought 
forward, amounted to 14,975/. Deducting an interim 
dividend of 4 per cent. paid in December last, and 
amounting to 4400/., there remained a dis ble balance 
of 10,5752. The directors recommended that a dividend 
of 4 per cent. and a bonus of 2 per cent. should be de- 
clared for the half-year ending March 31. This absorbed 
6600/., and the directors recommended that a balance of 
39752. should be carried forward. The report was 
adopted, and the directors’ remuneration was incre 
from 500/. to 7502. per annum. 


Gas and Water at Barry.—Mr. Meade-King, C.E., 
inspector to the Local Government Board, held a public 
inquiry at the gas and water offices, Barry Dock, on 
Wednesday, with respect to applications made by the 
Barry Urban District Council for power to borrow 16,0007. 
for the purpose of its gas undertaking ; 9270/. for its 
water works ; and 2825/. for private shed improvements. 
Mr. Harris, general manager of the gas and water works, 
in answer to the Commissioner, said the gas works were 
capable of making 100,000,000 cubic feet per annum, and 
the consumption amounted to 96,000,000 cubic feet of gas 

rannum. The consumption increased at the rate of 
33 or 24 per cent. each year. The application for 9270/. 
for water purposes consisted of 7500/. for water mains and 
sewers, 15002. for extensions of water mains to Rh 
and 2707. from Rhoose to Fontigary. Mr. Waite, the 
water engineer, stated that the consumption of water in 
the Barry district was between 500,000 and 600,000 
gallons per day. 


Sudbrook on-Severn.—On Saturday a large steam barge, 
built for the Thames by the executors of Mr. T. A. 
Walker, was launched at Sudbrook Shipyard at 7.50 a.m., 
and was towed by the tug Sea Fisher to the Roath Dock, 
Cardiff, where she was docked the same tide, having 
done the 24 miles in two hours and ten minutes. She 
then went under the 75-ton crane and received her boiler 
and heavy machinery, and left Cardiff by the afternoon 
tide, and was docked at Sudbrook the same evening. 
The dimensions of the new boat are as follow: 160 ft. 
between perpendiculars, by 27 ft. 14 in. beam; gross 
burden 440 tons. 


Lianelly.—Good progress is being made with the new 
dock at Llanelly. A contract fer the foundations of the 
hydraulic machinery has been let to Mr. L. P. Nott. The 
Board of Trade has sanctioned the borrowing of an addi- 
tional 20007. for the purpose of poate eis, one of the 
ends of the dock. This will considerably increase the 
water area. 


Cardiff.—The demand for steam coal has been increas- 
ing, and prices have ruled firm. The best steam coal 
has made 13s. to 13s. 6d. per ton, while secondary qualities 
have brought 12s. to 12s. 9d. per ton. As regards house- 
hold coal, prices have not shown much change; No. 3 
Rhondda large has made 12s. 6d. to 13s. per ton. 
Foundry coke has brought 23s. 6d. to 25s. 6d. per ton, 
while furnace coke has made 21s. 6d. to 23s. per ton. 
Iron ore has continued firm; the best rubio has been 
quoted at 15s, 3d. to 15s. 6d. per ton. 








Orrawa.—A special committee of the Ottawa City 
Council —— to examine tenders for civic plant, has 
recommended that a contract for an 8,000,000 ft on pump 
should be awarded to the Kerr Engine Company, of 
Walkerville. 





Frencu Coat Mininc.—The most important French 
coal mining undertaking is the Anzin Mines Company. 
The extraction of this company is increasing, but ay 
slowly. In 1889 its extraction amounted to 2,857,603 tons; 
in 1893, the total had risen to 2,975,691 tons ; and last 
year it was further carried to 3,168,107 tons. 





Raopestan Rai.ways.—We learn from Buluwayo that 
the first sod of the Gwelo extension line has just been 
turned. Messrs. G. Pauling and Co., of Victoria Street, 
Westminster, have secured a contract from the Chartered 
Company for the construction of a large extent of line, 
forming part of Mr. Cecil Rhodes’ scheme of extension 
in Rhodesia. Messrs. Pauling have ordered 20,000 tons 
of steel rails and sleepers in South Wales for use on the 
extensions, 
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DOUBLE-ENDED PUNCHING AND SHEARING MACHINE. 


MR. JOHN CAMERON, ENGINEER, SALFORD. 


CONSTRUCTED BY 


(For Description, see Page 848.) 
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STRENGTH OF BOILERS. 


THE annual reports of the engineers to the great 
boiler and engine insurance corporations invariably 
provide matter well worthy of study. The re- 
porters have opportunities of obtaining informa- 
tion as to the merits of different designs, which 
no one in other positions, no matter how great 
their practice or experience is able to command. 
It is a trite saying that failure teaches more 
quickly than success, and the instruction is cer- 
tainly based on safer premises, sincé the margin 
of safety in a machine or structure which escapes 
failure is often uncertain, Bridges, for instance, 
have, under test, shown absolutely no sign 
of weakness, when loaded with 90 per cent. 
of the weight which ultimately destroyed them, 
and the unreliability of the hydraulic test of a 
boiler taken per se is, or rather should be, 
a commonplace. That this fact is still not as 
generally recognised as is necessary, is unfortu- 
nately proved only too well by the evidence given 
in certain of the Board of Trade inquiries. That 
this test should be so untrustworthy is highly 
inconvenient ; as were matters otherwise, boiler 
inspection—now a particularly disagreeable job— 
would be both simplified and made more attrac- 
tive. Still, as matters stand, successful resistance 
to such a test is no guarantee that the structure 
is not in a dangerous condition; and, similarly, 
in the daily working of an engine or boiler good 
fortune may for long mask the existence of an 
unsuspected weak point, which will be discovered 
only when the actual breakdown takes place. In 
the nature of things, inspecting and insurance 
associations are mainly concerned in the morbid 
anatomy of the engines and boilers covered by 
their guarantee, and thus for one breakdown that 
comes under the notice of an ordinary manufac- 
turing or consulting engineer, a dozen or more will 
be carefully investigated by the officers of such a 
corporation. 

The former class therefore will always find much 
worthy of consideration in the annual reports of the 
iatter, and the report just issued by Mr. Stromeyer, 
chief engineer to the Manchester Steam Users’ 
Association, is no exception to the rule. In this 
report, Mr. Stromeyer has discussed at considerable 
length the collapsing pressure of flues, and has col- 
lected together particulars of many tests and of 
many failures. .An empirical formula has also been 
devised by him, which fits these data fairly well. 


8} The formula is as follows : 


Mean stress on plate at collapse, in tons per 


square inch = 3 + ——__ 
13,000 + ( * y 





9| where L represents the length of the flue and ¢ the 


thickness, both in inches. With very short flues 
this formula gives the stress at collapse as 16 tons 
per square inch, whilst for very long the stress 
becomes 3 tons per square inch. Being an empirical 
formula, it should not, of course, be used outside of 
the special circumstances it has been designed to 
fit. Indeed, exception may justly be taken to the 
formula in that the stress at collapse is made to 
depend solely on the length and thickness of the 
flue, and not at all on its diameter. Thus, 
a tube 30 ft. long, 1 ft. in diameter, and 
} in. thick would certainly carry a greater stress 





per square inch before collapse than one 3 ft. in 
diameter, but of the same length and thickness. 
A ring near the middle of such a tube is exposed 
to a uniform compression, and thus closely resembles 
a column ; and will finally yield by collapse in quite 
asimilar way. The effective length of this virtual 
column is greater, the greater the diameter of the 
flue, and the stress at collapse is correspondingly 
less for tubes of large diameter than of small, 
the thickness of the: plate remaining constant. 
The effect of stiffening rings and the like in 
increasing the collapsing pressure is of an in- 
direct nature ; and, in fact, it can easily be shown 
that within the elastic limit the action of such rings 
is actually to increase the maximum stress in the 
material of the flue. Professor Unwin has, how- 
ever, pointed out that when a very long tube col- 
lapses, such tube, after deformation, has four points 
of contrary flexure, and hence the length of the 
virtual columns into which the tube separates is 
a quarter the total circumference. With shorter 
tubes the collapsed section exhibits more points of 
contrary flexure, thus shortening the length of the 
virtual columns, and consequently increasing the 
stress at which failure finally occurs. This par- 
ticular effect of the ends has, we believe, been in- 
vestigated mathematically, though we have not got 
the results by us at this moment. 

For these reasons, therefore, Mr. Stromeyer’s 
rule will require careful consideration before it can 
be accepted as of universal applicability, although 
it seems to accord extremely well with the vnc 
of experiments made here and abroad, the more 
especially" when it is borne in mind that small 
geometrical errors of form, or small local variations 
in the elastic properties of the material used may, 
in such experiments, have a disproportionate effect 
on the results. 

Mr. Stromeyer reports that the drought last 
year caused trouble with boilers in several parts of 
the country. Ordinary supplies of water failing, 
recourse was had to sources which in certain cases 
yielded a water highly charged with salts, which 
rapidly accumulating on the furnace plates, in the 
form of scale, in one or two cases caused them to 
collapse. In one of these accidents, the attendant 
hearing an. unusual noise stepped clear of the fur- 
nace, just in time to escape the discharge of steam 
and water. In another case both furnaces of a 
Lancashire boiler were brought down by the same 
cause, but being of steel and of modern design, 
there was no rent in the plates, 

The remarkable explosion at Barking is also 
considered by Mr. Stromeyer, who, it will be re- 
membered, made an inspection of the débris, and 
gave evidence before the coroner’s court. The 
observations then made have suggested to hima 
comparison between the nominal factors of safety 
and those actually shown to exist in this instance. 
Thus, an examination of the end-plates in the 
steam space after the explosion showed that at the 
instant of the explosion their limit of resistance was 
nearly reached, the steam pressure being then esti- 
mated as 240 lb. per square inch. The working 
pressure permissible for this portion of the boiler 
would, by the ordinary rules, be 90 lb. per square 
inch. Hence the actual margin of safety was about 28. 
Mr. Stromeyer finally concludes that this explosion 
shows that if the calculated factor of safety of a 
boiler tested cold is 4 to 6, a discount of 50 per 
cent. from these figures has to be made when the 
structure is heated. This conclusion to our mind 
goes very much too far, and is supportod by no 
sufficient evidence. At the temperatures reached 
in ordinary steam practice the elastic properties 
and tensile strength of steel are sessileilie un- 
affected ; though, of course, the strains caused by 
unequal heating may be severe, and in the case of 
locomotive firebox stays, for instance, will always 
cause failure sooner or later. So faras the stresses 
due tointernal pressure are concerned, there seems, 
however, no reason for believing that the factor 
of safety is substantially affected within the 
present limits of working temperatures. Mr. 
Stromeyer is not a believer in high efficiency 
riveted joints, but maintains that owing to the un- 
equal distribution of stress around the rivets, these 
high-efficiency joints are actually somewhat weaker, 
and thatin practice it is impossible to obtain a true 
efficiency of more than about 68 per cent. This 
statement, if well based, is of very great import- 
ance, and Mr. Stromeyer has certainly, with his 
long experience in marine-boiler work, had ex- 
ceptional experience as to the behaviour ‘of these 
high-efficiency jointsin practice. The only experi- 
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ments quoted in support of his contention are, 
however, those of Professor Kennedy, which did 
not, so far as we remember, include any of the 
high-efficiency joints used in marine-boiler practice. 

The work of the Manchester Steam Users’ As- 
sociation, in addition to the insurance and inspec- 
tion of boilers, includes also the advising of clients 
as to new plant. To assist these clients in making 
up their minds, the relative merits of the different 
types of steam generators are fairly set forth in 
some notes by Mr. Stromeyer. Cornish and Lan- 
cashire boilers are recommended for colliery dis- 
tricts where fuel is cheap, and for cases in which 
there is a heavy but intermittent demand for steam, 
as well as for cases in which coal is high-priced 
and economy of coal is a matter of importance. 
The field covered by these types is therefore very 
wide. The merits of these boilers lie in their sim- 
plicity, easy accessibility for purposes of inspection 
and cleaning, and in their economy when the 
conditions demand it. The only objection to 
them is the large floor space occupied, and, 
in certain circumstances, the time taken to raise 
steam, which, owing to the large water capacity 
of these generators is necessarily considerable. 
Vertical boilers are recommended only for small 
powers, though they have the advantage of 
occupying little floor space for their output of 
steam. Locomotive and portable boilers have, of 
course, certain advantages, but require careful 
watching if trouble is to be avuided, though it must 
be confessed that, as applied to agricultural work, 
these types of boiler have given evidence of re- 
markable endurance. Water-tube boilers are evi- 
dently not much favoured by Mr. Stromeyer, as, 
though taking up only a moderate amount of floor 
space, they require very great care in their manage- 
ment, being easily ruined by the admission of 
grease, &c., to the feed water. Further, whilst 
they can be speedily repaired, Mr. Stromeyer 
affirms that such repairs are often needed. 

The report concludes with the results obtained 
in engine and boiler trials at the works of Messrs. 
J. Crossley and Sons, Halifax ; and at the Astley 
Mill Company’s works, Dukinfield ; as well as of a 
boiler trial made at the works of Messrs. Butler’s 
Patent Furnace Company, Rawtenstall. 


THE AMERICAN ARTILLERY AT 
SANTIAGO. 

THe war in Cuba taught the Americans many 
things about military matters which they did 
not know before, and had they encountered a 
well-equipped and well-fed enemy the lesson 
would have been even more impressive and 
more costly than it was. The volunteer and 
undisciplined soldiers fought magnificently, and 
greatly surprised professional European officers 
who held that without a long course of drill 
and discipline it was impossible to produce troops 
who would be steady under fire. But they suffered 
fearfully from lack of proper organisation as regards 
commissariat and transport, and hundreds of lives 
were lost as the result of inexperience of the 
leaders. This, of course, is true in all campaigns 
—he is the best general who makes the fewest 
mistakes—but it comes out in this case in the 
greater relief in contrast to the sanguine prophecies 
of the newspapers, which assumed that the natural 
aptitude of the American citizen could overcome 
obstacles which other people can only meet by years 
of preparation. Ali that courage and resolution can 
effect was done, but these are of little avail unless 
they are aided by the necessary mechanical ap- 
pliances for the purpose in view. If this were 
not so our little wars would be very much more 
serious affairs than they are, for generally our 
enemies exceed us in numbers and individual 
strength, and it is only the possession of superior 
warlike appliances that enables us to conquer, 

In the narratives of the war, written both by 
officers and by journalists, great disappointment 
was expressed with the artillery. It was said that 
its fire was woefully ineffective, and that it was 
almost as dangerous to friends as foes. There 
seems to have been an expectation that the guns 
would be served as they are on parade ground, and 
that they would have delivered an overpowering 
stream of projectiles, such as the Germans did at 
Sedan, against which infantry attack would have 
been powerless. The charges have naturally caused 
much indignation among artillery officers, and one 
of them, Captain C. D. Parkhurst, has written an 
article in the Journal of the United States Artillery 











(of which we have been favoured with an advance 
proof) to show, firstly, that the artillery fire was 
better than is stated ; secondly, that the batteries 
obeyed the orders of the General, and therefore 
were not responsible for the positions they occu- 
pied ; and, thirdly, that for want of transport they 
were short of both guns and ammunition, and there- 
fore it was impossible for them to fulfil even mode- 
rate expectations, not to mention the exaggerated 
anticipations of their critics. It would seem that in 
May there were ten batteries at Tampa, each of four 
guns, with four-horse teams. These it was endea- 
voured to expand to six gun batteries with six-horse 
teams in the course of a few weeks. Owing to diffi- 
culties of transport only four batteries, with four 
guns each and six-horse teams, were shipped to Cuba 
in the first instance, in addition to a Gatling-gun 
detachment. On June 28 of last year all the bat- 
teries were ashore at Daiquiri, Cuba, and started 
for the front. The march proved most difficult ; 
many of the horses and men were new to the work, 
and the road was as bad as it could be. It was 
narrow, uneven, with sharp turns and pitches, full 
of rocks and ‘‘chuck holes,” and crowded with 
men. At times eight, or even ten, horses had to 
be coupled up to get the carriages through, while 
the men had to pull and strain, and often to make 
the road before they could get forward. The 
ammunition chests were filled, and some boxes 
were strapped on the footboards of the carriages, 
but each battery was forced to abandon quite a 
large amount of ammunition on the beach. The 
supply taken was only equal to keeping up the 
normal rate of fire of three shots a minute for a 
four-gun battery for 3} hours, which is not a long 
engagement. Ae the expiration of the supply the 
guns would be useless until a fresh stock could be 
obtained from the beach miles away. It thus be- 
came important to economise the ammunition, and 
to fire much below the usual rate of speed. 

Even the limited amount of ammunition carried 
had avery serious defect. It was all black powder, 
and produced the usual clouds of smoke, while the 
Spaniards used smokeless powder. Captain Park- 
hurst tries hard to defend his department against 
the charge of being caught napping. He says that 
experiment and research have been going on for 
years to discover a certain and safe smokeless powder. 
At the same time other nations—even Spain—had 
adopted smokeless powders, which, if not ideal, at 
any rate serve the purpose, and avoid such results as 
were described in Scribner’s Magazine, in which it was 
stated that ‘* when one of the guns was discharged a 
thick cloud of smoke shot out and hung over the 
place, making an ideal target, and in half a minute 
every Spanish gun and rifle within range was 
directed at the particular spot thus indicated.” 
Captain Parkhurst brings forward all the stock 
arguments against smokeless powder, but it is too 
late in the day to seriously debate the subject ; 
it would be better to confess that either from the 
want of sufticient funds supplied by the Govern- 
ment, or from an excess of caution on the part of 
those at the head of the department, the artillery 
had been allowed to fall behind the requirements 
of the times. 

On June 30 one battery was sent to El Poso hill 
opposite Santiago, one to Caney, and two were placed 
in reserve at General Shafter’s headquarters at the 
front. We gather that much was made by the 
critics of the artillery of the absence of half of 
it from the two battles which were proceeding, 
but it is evidently unfair to blame the officers for 
obeying orders. There is a tale told of the com- 
mander of a battery, ordered by the Duke of 
Wellington to be held in reserve, allowing himself 
to be persuaded to go in aid of a regiment which 
was in peril of being cut to pieces. While 
he was away the Duke sent for the battery to com- 
plete a certain movement, by which he expected 
to win the fight. The battery could not be found 
at the critical moment, and the next day the 
officer was sent home in disgrace, vowing that 
never again would he act against orders whoever 
might be cut to pieces. It is the great fault of 
an army of intelligent men, like the Americans, 
that they are hasty to form opinions. Accustomed 
to act for themselves in the affairs of life they forget 
that in the wide operations of war they must be 
content to suspend their judgment, and that an ad- 
vantage gained by the unauthorised action of indi- 
viduals may place the whole army in a position of 
great peril. 

Eventually the two reserve batteries went up to 
the front sometime about noon, and joined the 


one battery already on El Poso. They found 
that battery out of action, replenishing the gun. 
limber chests with ammunition. From the hill 
they could see the action spread before them, 
On the opposite slope was a Spanish block-house, 
with a long trench coming down the hill, and cross 
trenches near the end. The American infantry was 
in the form of a large semicircle in the open field, 
engaging the Spanish block-house and trenches, 
The guns were loaded and laid at 2425 yards. The 
first shot exploded in the trench ; the next shots 
were set successively for advances of 25 yards. The 
fourth shot struck the block-house. Before any 
further shots could be fired ‘‘cease firing” sounded, 
and the officer running beyond the pall of smoke 
emitted from the guns saw the infantry swarm up 
to the block-house. It seems, however, that the 
infantry checked their assault on account of the 
shells, and that time was lost. They feared to 
be caught by their own fire, and a complaint was 
afterwards made on the subject. The artillery 
officers declare that they kept their glasses on the 
block-house and on the shells, and that at no time 
was the infantry in danger. This is just the sort of 
contention we should expect to find in an army 
which had been hastily raised, and had not pre- 
viously had any combined action. It is difficult for 
the raw soldier to feel quite happy- with shells 
screaming overhead. He does not understand the 
difference between time and percussion fuses, nor 
realise that the fragments of a shell never come 
back, except when the projectiles are filled with 
high explosives, which we believe has not yet been 
tried in America. On the other hand, the artillery 
officer, in the pride of his marksmanship, is apt to cut 
matters rather fine, and to expect others to feel the 
same confidence in the accuracy of his aim that he 
does. This is easier to do standing behind the 
guns than when the shells are flying a few feet 
overhead. 

When the block-house was taken there was no 
more for the artillery to do where they were, and 
one battery was ordered forward to a position close 
to the block-house. Here it was right among the 
infantry, who were forced to lie down for cover; 
the Spaniards were within 800 yards. The battery 
formed a conspicuous target on the top of a hill, 
and was fired at by some guns which had hitherto 
been inactive. It was evidently a blunder to put 
it into such a place ; but this was not due to the 
artillery officer. He obeyed his orders, but shortly 
retired to a better position, where he was joined 
by one of the other batteries for the night. 
Later, in obedience to orders from the General, 
all three batteries were placed near the block- 
house, and gun pits were dug 50 ft. to 75 ft. 
in rear of the crest of the hill. As dawn broke a 
furious rifle fire opened in front, and a torrent of 
lead streamed overhead. The artillery had been 
told that their front and right were protected 
by infantry outposts, but there was no reply to 
the fire ; the batteries opened up with shrapnel and 
canister, and maintained the fire until ordered to 
withdraw. They had chosen their ground to enable 
them to bombard Santiago, and it was not adapted 
to allow them to sweep the area in front of them. 
Further, their fire rendered it impossible for the 
infantry to advance to the crest of the hill, so 
that there was no effective reply to the enemy. 
After a time, the batteries were ordered to with- 
draw down the hill, and one critic afterwards wrote 
they did it ‘‘ with more haste than dignity.” 

On the afternoon of July 2 all four batteries 
were on El Poso hill, a position in regard to which 
it was said that ‘‘their fire was almost equally 
dangerous to friends and foes.” The artillery 
officers reply that the only danger was to the nerves 
of the infantry, and that it is ‘an unreasoning an 
unreasonable demand ” that guns shall never fire 
over their heads. At the same time we think that 
a good general will make every endeavour to avoid 
the necessity for it in the early days of a campaign, 
ro sg when many of his men have just been 
taken from civil employment. A soldier with dis- 
ordered nerves is not likely to be very useful. The 
guns were soon removed from El Poso, and sent 
to take up permanent positions round Santiago. 
They dug gun pits, and pounded away from 
time to time, there being very little effective 
reply. The Spanish official reports show that many 
of the guns in the city were obsolete, others were 
mounted on temporary carriages, which gave 
way, while the supply of ammunition was most 
scanty, there being only enough of some kinds for 





two hours’ hard firing. More American batteries 





+ bee 


_ — 


ES TE SS OU Se oe ee ee eee, eee ee 


JUNE 30, 1899. ] 


ENGINEERING. 


853 





-had been landed in the meantime, and very many 
of the Spanish guns were silenced. The officer who 
wrote the report evidently could not help admiring 
the good practice made by his opponents, and wish- 
ing that he had their guns and ammunition. 

We think that Captain Parkhurst has made a 
fair defence for the light artillery, but it resolves 
itself very much into ‘‘ we obeyed orders.” It is 
pretty evident that he thinks that the General did 
not really understand the use of artillery, and that 
he sent it into impossible positions. Also that 
his critics were amateurs who talked about 
what they did not understand. Possibly he is 
right, but it would be better if he, and all the 
other military men, had avoided controversy. War 
is, and must be, full of mistakes, but if these are all 
to be put on reeord for popular reading commanders 
will be afraid to do anything. The newspaper re- 
porter, we know, cannot be muzzled, especially in 
America, but it is doing him too much compliment 
to rush into print to reply to him. If he does injus- 
tice to officers, or to an arm of the service, it had 
better be borne with patience. Certainly it is 
neither wise nor professional to shift the blame on 
to others, even if it rightly belongs to them. Such 
matters may be discussed over the mess table, and 
after a sufficiently long interval, in professional 
journals, but they should be confined to such 
channels, and should not be allowed to overtlow 
them. In the American Army the old-time 
jealousy between the amateur and the professional 
is sure to display itself, but it would be well if 
it were confined to emulation in the field, rather 
than criticism when the task is safely accom- 
plished. 





THE TINPLATE TRUST, 

A very interesting illustration of the operation 
of the average American trust is afforded by the 
case of tinplate. It will be remembered that this 
industry in the United States dates virtually from 
the operation of the deferred schedule of the 
McKinley Tariff Act ; in other words, it has grown 
up—has been made possible, in fact—by the aid 
of very heavy duties. Its rapid and enormous ex- 
pansion in the short space of eight years, together 
with the effect upon imports, will be seen at a 
glance from the following tabular statement, which 
is based upon the official statistics : 


American 


Production,  1™Pports. 
Lb. Lb. 

18991 ... ... 2,000,000 732,000,000 
1892 . ~. “2  48%000;000 600,000,000 
18993 -. |. |. 124,000,000 567,000,000 
1894 166,000,000 482,000,000 
1895 225,000,000 490,000,000 
1896 _. .. *.. 369,000,000 261,000,000 
1897 -. |. “2. 576,000,000 179,000,000 
1998 1. 730,000,000 150,000,000 


It may be well to point out here that under the 
tariff law of March 3, 1883, tinplates were sub- 
jected to an import duty of 1 cent per pound. As 
the article was not produced in the country then, 
the import duty represented a taxation for revenue 
to the average amount of about 5,500,000 dols. a 


year, from 1883 to 1890. The tarifflaw of October 


1, 1890, raised the duty at once from 1 cent per 
pound to 1} cent per pound, or from 1 dol. per 
box to 1.75 dol., with the further provision that 
from July 1, 1891, the import duty was to be 
22-10 cents per pound, or 2.20 dols. per box, 
should the amount of tinplates produced in the 
United States during any of the six years preceding 
June 30, 1897, equal one-third of the amount of tin- 
plates imported and entered for consumption during 
any fiscal year prior to October 1, 1897. 

_ This Act stimulated the building of tinplate mills 
in the United States, and by the time the framers of 
the Dingley tariff began to work, the production 
had reached the home consumption, and enough new 
mills were in course of erection to make a new 
outlet desirable. Under such conditions the 
Dingley tariff raised the import duty from 1.20 dols. 
to 1.50 dols. per box of 1001b. At first no atten- 
tion was paid to such a ridiculous proceeding. In 
fact, at that time the price for the American product 
included but one-fifth of the import duty of 1.50 
dols. per box. The importation of tinplates had 
ceased, with the exception of those used in manu- 
facturing cans for petroleum for export, on which 
the duty was remitted. It is notorious that, but 
for this, we should by this time have not even a 


shred to hang on to of trade in tinplate with 
America, 





It will be clear that, when the trust mania 
began to develop, this particular American in- 
dustry was eminently amenable to its influences. 
The Trust was formed late last year. To-day 
it deserves the phrase which has been applied 
to it of being ‘‘one of the most compact 
organisations extant.” Its control of the market 
is absolute, no competition with it being possible 
so long as the duty of 14 cents per pound is 
maintained. It owns virtually, if not literally, all 
the mills in the United States, of which there are 
about 300, and it controls all the raw materials 
which enter into the manufacture of tinplates. 
For, as we have ourselves pointed out, it is so 
interlocked with the other great steel and iron 
trusts—the National Steel Company, the American 
Steel Hoop Company, the Republic Iron and Steel 
Company, &c.—which are the producers of the 
materials for the making of tinplates, as to render 
competition with it out of the question. In De- 
cember last, at about the time when the Trust 
was under formation, American tinplate was being 
manufactured and sold for a fair profit at 
2.00 dols., the price of the English product being 
2.60 dols., exclusive of the duty. During the 
next month the Trust put the price up to 
3.20 dols., the English price being still 2.60 dols. 
In February the Trust’s prices ranged from 
3.45 dols. to 3.70 dols., the English article being 
steady at 2.65 dols.; in March the Trust raised 
the price to 4.10 dols., the English product being 
sold at 2.70 dols. In April the Trust did not 
change its price, but the price of the English 
article was advanced to 2.80 dols. 

Thus it will be seen that within three months the 
Trust added 50 per cent. to the cost of tinplate, 
and, says one American critic, ‘‘ about 75 per cent. 
of the 1.20 dols. increase in the difference between 
the prices of American over English tinplate from 
November to March must be charged to the arbi- 
trary tariff-given monopoly power of the Tinplate 
Trust in America,” Naturally its action has occa- 
sioned much indignation on the part of the con- 
sumer ; but what can the consumerdo? The Trust 
has got the screw on, and no doubt it will keep on 
squeezing the helpless users of tinplate until the 
Legislature intervenes—which the Legislature will 
not do, we suppose, until the present administration 
is turned out. 

It is consoling to honest trade competitors to 
think that such abuses as these will open the eyes 
of the American people before the next Presidential 
election to the real incidence of the Dingley duties, 
and to the dangers which they are piling up for the 
country. It has been urged of late that all the 
Trusts which have been called into being, and 
sustained by excessive duties should have the 
props and pillars which uphold them removed by 
the repeal of such duties. Tinplate is a good 
article to which that rule might be applied. 





SHIPPING BOUNTIES IN FRANCE. 

Tue future of our shipping industry is of so much 
importance that it is absolutely necessary that we 
should keep ourselves acquainted with the arrange- 
ments which are being made by the other countries 
of the world for the development of the mercantile 
marine. Of these the most striking example is that 
of Japan, to which we have from time to time 
directed the attention of our readers. As we re- 
cently showed (see ENGINEERING, June 2, 1899, 
page 712) the Japanese Government has found it 
necessary to place some limits to the application of 
their system for the encouragement of navigation, 
since with the income which is assured from the 
bounties or subsidies the owners of ships can afford 
to place them upon lines where the transport busi- 
ness is in itself much too small to warrantany ser- 
vices of the kind. 

The same seems to be true in France where the 
bounty has become not simply an encouragement, 
but the chief object of the owners, the freight being 
quite a secondary consideration. It is, indeed, 
stated that it is possible at the present time, to 
mention vessels which are able to sail with the sole 
object of obtaining the bounty, and to which freight 
is of no consideration at all, but rather, on the 
other hand, an impediment, owing to the heavy 
port duties which vessels have to pay on their 
cargo tonnage ; duties which are frequently in excess 
of the profits realised on the freight, and which 
consequently only result in a reduction of the 
profits gained through the bounty. 

A memorandum which has been published by the 





Board of Trade confirms these facts and gives a 
considerable amount of information regarding the 
bounty system in France. The present law regu- 
lating the system was passed on January 30, 1893, 
and according to it tke following bounties are 
granted to French shipping: For steam or sailing 
ships of iron or steel, 65 frances per ton ; for wooden 
ships of 150 tons or more, 40 francs per ton ; for 
wooden ships under 150 tons, 30 francs per ton ; 
for machinery, 15 francs per 100 kilogrammes ; for 
renewal of boilers, 15 francs per 100 kilogrammes. 
The bounties on navigation are only given to 
French - built vessels, and are as follow: To 
steamers, at the rate of 1.10 francs per gross ton 
and per 1000 miles run, decreasing annually by 
6 centimes per ton for wooden ships and 4 centimes 
per ton for iron or steel ships ; to sailing ships at 
the rate of 1.70 francs per gross ton and per 1000 
miles run, with an annual decrease per ton of 
8 centimes for wooden and 6 centimes for iron or 
steel ships. For steamships fitted according to 
special plans approved by the Marine and War De- 
partments, 25 per cent. on the cost is allowed. 

The payment of these bounties does not seem to 
encourage either efficiency or economy on the part 
of the shipbuilders, and shipowners in France com- 
plain that the prices asked by French shipbuilders 
amount to from 33 to 40 per cent. above those 
quoted by English shipbuilders, and a very long 
time.is required for the execution of orders. To 
remedy this the Government have been urged for 
some time back to revert to the system established 
by the law of 1881, granting a bounty to foreign- 
built ships sailing under the French flag equal to 
half the amount given to ships constructed in 
France. The shipbuilders are, however, averse to 
legislation in this direction, which would tend to 
orders being placed abroad for the construction of 
French ships ; and in order to conciliate the respec- 
tive interests of shipowners in France a Parlia- 
mentary Commission was appointed to study the 
various questions relating to the mercantile marine, 
and has now elaborated certain modifications of the 
law of January 30, 1893, of which the following are 
the chief points : 

1. An outfit bounty to all ships on the register 
above 100 tons, French or foreign-built, amount- 
ing to a payment per ton per day during the time 
the ship is in active service graduated from 5 cen- 
times for steamers up to 2000 tons, to 4 centimes 
for the surplus between 2000 and 3000 tons, 3 cen- 
times for the portion between 3000 and 4000 tons, 
and 2 centimes for each ton above 4000 tons. For 
sailing vessels the rates would be reduced one-half. 

2. The navigation bounty for steamers would be 
raised from 1.10 francs to 1.70 francs per ton per 
1000 miles run. . Vessels running between ports of 
Europe and the Mediteranean would only receive 
two-thirds of the full-distance bounty paid for over- 
sea voyages. 

The bounty on construction remains unchanged, 
and the navigation bounty will be maintained for 
French vessels, but they cannot claim it in conjunc- 
tion with the new outfit bounty. Shipowners 
would, however, be allowed to claim the bounty 
which is most advantageous to them. The new 
outfit bounty on a steamer of 4000 tons at the rate 
of 1.70 francs per ton per day would be equivalent 
to 61. 16s. per day, or 2482/. for a year, while a 
steamer of 4000 tons, having run 6000 miles in a 
year, would be entitled by the proposed new rate 
of navigation bounty to a sum of 16321. 

One result of the system of bounties has been a 
great increase in the construction of sailing vessels. 
The bounty being paid on the tonnage, and in pro- 
portion to the distance run, owners have the vessels 
built of the largest possible tonnage, and cause 
them to be run at the cheapest rate. And thus it 
happens that the building yards are now all fully 
occupied in the construction of large sailing ships 
instead of steam vessels, as would in the natural 
course of things be the case. Thus the system of 
protection has not only been the cause of money 
being spent uselessly directly, but also probably, 
even to a greater extent, indirectly. e must 
refer to the memorandum we have mentioned for 
statistics bearing on this point. 

On this subject the memorandum quotes the 
following from the Echo de Paris: 

The statistics of our mercantile marine show the unfor- 
tunate results of our system of unrestrained protection. 
The millions of francs squandered each year on the pre- 
miums and additional premiums which are lavished on 
our mercantile marine can only have the most lament- 


able results. es é 
In 1897 the premium on navigation was paid on 20 
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newly-constructed sailing vessels, of approximately 52,000 
tons, and on five newly constructed steam vessels of 20,000 
tons ; that is to say, on four times as many sailing vessels 
as steam vessels. The same proportion will be found in 
the statistics of the coasting trade. 

There is here something radically wrong, and it behoves 
us to find a remedy. Our building yards are altogether 
insufficient to meet the demands which they receive both 
for the home and the foreign market. There are also the 
orders for the State, for the subventioned companies, and 
for the mercantile marine generally. All these cannot 
be met, and we ought therefore to do all we can in the 
way of purchase and nationalisation (francisation) of 
steamers from abroad. 

This is the object which Parliament had in view when 
it decreed the granting of premiums on navigation, this 
and the providing of a class of competent seamen for the 
manning of the reserves of our national Navy ; and there 
was also the object of distributing over every quarter of 
the globe the justly appreciated products of our national 
industries, and that our flag should be seen in all the 
ports of the various seas. These different objects can 
only be attained by giving such facilities to our ship- 
owners as will enable them to increase the number of 
steamers belonging to our fleet by the purchase of addi- 
tional vessels abroad. In order to obtain this result, it is 
desirable to grant the premium on navigation to steamers 
purchased abroad. This will increase our maritime power, 
and add greatly to the national prosperity. 








THE VENTILATION OF THE 
ST. GOTHARD TUNNEL. 

Wen the Gothard Tunnel had actually been 
pierced—in February, 1880—and the false work 
had been removed, it was found that the engineers 
had certainly not erred on the wrong side when 
predicting that not much artificial ventilation, if any, 
would be required. The differences in the air pres- 
suresat the Gbschenen(north)and Airolo(south) ends 
of the tunnel sufficed to maintain a natural draught. 
In 1883, when the tunnel had been open to traftic 
for more than a year, the engineers declared that 
no artificial ventilation would be called for. That 
remained true for some years. During the period 
1883-9, Bechtle carefully recorded the daily state 
of the air in the tunnel. By the end of those years 
thirty-two trains passed through the tunnel in 
twenty-four hours, there being two breaks, together 
of eight hours, during the night-time. With 
the help of this interval, and making use of 
favourable days, the necessary work and repairs 
could be carried on in the tunnel without serious 
inconvenience to the men. The engine-drivers did 
not complain much. When, however, more trains 
were put on, and the night break was given up, the 
natural ventilation failed. 

By 1897 the number of trains had increased to 
sixty-one. During the last half of that year the 
atmospheric conditions at the tunnel inlet and out- 
let varied so uniformly that the feeble air currents 
alternated in direction, and the motion of the trains 
could not clear the tunnel of smoke ; the air then 
began to stagnate seriously. It was imperative, 
either to prevent smoke contamination or to pro- 
vide for ventilation. The former object might 
have been obtained by adopting pneumatic or elec- 
tric power for the ten miles of tunnel track ; the 
traflic would have been delayed, however, and the 
heavy trains did not encourage the advocates of 
pneumatic or electric motors. On the Arlberg 
Railway oil fuel had been introduced under similar 
conditions, and the experiment had proved a suc- 
cess ; but the traflic on that line is not heavy, and 
after all the oil-burning engines would only have been 
a makeshift. It was hence resolved to arrange for 
efficient ventilation, if possible, without any gates 
and conduits, and certainly without any air shafts. 
Such a system had successfully been tried at the 
Pracchia Tunnel in the Apennines on the Bologna- 
Pistoja line ; this system is the invention of Marco 
Saccardo, one of the inspectors of that line. We 
referred to this system and to the general pro- 
blems of tunnel ventilation in our articles on the 
Simplon Tunnel on page 751 of vol. Ix. The 
conditions of Saccardo’s task on the Gothard 
line were the following : Starting from Géschenen, 
the track first rises for 7.2 xilometres with a gradient 
of 5.82 in 1000, and then slopes down to the southern 
outlet on an incline, 7.8 kilometres in length, 
of 1.33 in 1000. Since the steeper gradient requires 
a disproportionate amount of steam, an artificial 
draught from the south would probably be best 
suited to clear the tunnel of the smoke. But 
the difference in the gradients is not important, and 
the ordinary natural air current is from the north. 
It was, hence, stipulated that the artificial ventila- 
tion should maintain an air current from north to 
south of 3 metres (10 ft.) per second, with or against 


Saccardo extended the inner end of the Géschenen 
entrance, which is wider than the tunnel proper, 
into a ventilating hall. The hall has a length of 
about 29ft., and has been formed by surrounding the 
tunnel proper with two annular chambers. ‘The 
one, beginning nearest the entrance, embraces only 
the upper half of the tunnel periphery, the other, 
or southern chamber, embraces it all round, passing 
underneath the track. The chamber is conical at 
its inner extremity, and is continued above in a 
channel formed by 5 millimetres (0.2 in.) iron plates 
which direct the air into the tunnel. The arrange- 
ment forms a nozzle which recalls in some degree 
the design of a steam injector. Each annular 
chamber communicates with a large air gallery, 
about 10 ft. wide at its tunnel end; the galleries 
enter the tunnel laterally and are curved. A 
powerful fan, of the Ser type, 16 ft. 5 in. in dia- 
meter, has been put up in each of the galleries ; 
the two blowers are keyed to the same horizontal 
shaft, 7 in. in diameter, by the side of one another. 

During the experimental period, which began last 
March, the fans were turned by rope gear from a 
locomotive, this being the simplest power engine at 
direct disposal. This method of driving the fans 
was certainly not economical. But we read in the 
Schweizerische Batzeitung that the installation is 
otherwise not expensive, and that it has proved 
capable of performing its task. On March 16, the 
first day of the experiments, a moderate southern 
current was at once turned into a northern draught, 
the fans making 70 revolutions. To change a 
southern current of 2 metres (6 ft. 6 in,) per second 
into a northern current of 0.75 (or 1.9 metres) 
required on an April day 65 revolutions per 
minute of the fans. To secure the desirable cur- 
rent rate of 3 metres per second, the fan speed 
will probably have to be raised to 120 revolutions. 
The Pracchia Tunnel installation does not afford data 
for making any reliable power estimate, as this plant 
is also provisory, and the fans are worked there by 
a locomotive. But the fans appear to send an 
ample supply of fresh air right through the 9 miles 
of the tunnel, although the alterations are confined 
solely to the northern portal. We do not know 
whether any power scheme has already been 
worked out. The river Reuss being close by, 
hydro-electric power might be employed, though 
those plants have not proved so economical in 
Switzerland as was expected. 








THE NEW YORK ELECTRICAL 
EXHIBITION. 

For the fourth time in annual succession, New 
York has enjoyed the advantages of an Electrical Ex- 
hibition. The picturesque advertisement so plenti- 
fully distributed over the five boroughs that now 
form the Empire City referred toit as an Electrical 
Show; but while fully appreciating the Saxon name 
we prefer the more serious—even though some- 
what Johnsonian—term Exhibition, or Exposition. 
Like all its prototypes on both sides of the 
Atlantic, it was in a very inchaote condition on the 
opening evening, the noise of the hammer re- 
sounding through the galleries, and anxious-looking 
men hurrying to and fro almost to the hour when 
Senator Depew, attended by various officials, 
entered the building for the inaugural ceremony. 
The newly elected Senator was happy in his 
inaugural remarks, emphasising the fact that the 
first time he performed a similar function, viz., in 
1896, he walked from his house down tothe Exhibi- 
tion in Madison-square Gardens ; the next year he 
indulged in a hansom cab; in 1898 he patronised 
the trolley system ; and now, in his first Senatorial 
year, he proceeded to the Exhibition in an auto- 
mobile. 
This was a felicitous illustration of the yearly 
progress in rapid and comfortable transportation. 
The fascinating subject of ‘‘ wireless ” telegraphy 
afforded the orator ample scope for eloquent periods 
and a lively play of imagination. He referred to 
his meeting an eminent scientist on board an 
Atlantic greyhound in one of his annual visits to 
our shores. This man of science assured him that 
the time was not far off when stations would be 
distributed along the 3000 miles of billowing ocean 
that separates the two hemispheres ; and he, Dr. 
Depew, now saw, with his eagle eye, the realisa- 
tion of the prophetic statement in the Marconi 
system of electrical signalling. 
It was an easy thing for him to imagine a 
Campania or a Kaiser Wilhelm leaving a New York 


while at sea (!), to know all about the markets, to 
feel the pulse of social life and the throb of the 
political world. The Senator saw no reason why 
the little Branly coherer snugly installed on the 
boat, should not gratify their curiosity. If an 
accident occurs in New York or London, the pinch 
of nickel-silver filings makes it known at once on 
board the liner. Matters of peace and war, sensa- 
tional events in society, home events of all kinds 
could easily be posted up on the bulletin board in 
the saloon, and, of course, all these would afford 
topics to pleasantly while away the idle hour. 

A glorious vista indeed, and one which must 
have delighted the thousands that heard the 
Senator’s vivid description of what electric waves 
may do for befogged or storm-tossed ocean tra- 
vellers. No doubt there were sceptics among those 
who heard the Senator ; some smiled, others shook 


; their sapient heads. 


During the delivery of his address, the Senator 
read a message from the President congratulating 
all who contributed in any way to increased know 
ledge in the field of electrical research and develop- 
ment. 

The Governor of New York State, the famous 
leader of the ‘‘ Rough Riders,” Theodore Roosevolt, 
also wired his appreciation of the opening of the 
Exhibition, an event which marked the centennial 
of Volta’s discovery, and another step in the appli- 
cation of electricity to man’s safety and comfort 

In looking round the galleries we found the usual 
assortment of dynamos, alternators, and motors of 
various kinds and power. Ammeters and _ volt- 
meters of the Weston type was deservedly en evi- 
dence. Switches, rheostats, transformers, and 
electric devices of many degrees of ingenuity were 
plentiful. A large influence machine, driven by 
motor, drew knots of students when condensers 
were thrown into circuit, and the discharge became 
irritatingly strident, and, therefore, more popularly 
attractive in character. Then, an audience being se- 
cured, the therapeutic value of this fine static 
machine was demonstrated by experiments made on 
volunteer subjects. 

In another part of the Exhibition we found a 
compound influence machine doing valuable work. 
It was also driven by a motor, the intermittent dis- 
charge being used to excite a focus tube with which 
excellent fluorescent screen work was done. 

Very popular, too, was the apparatus devised 
by Mr. Clarke for illustrating the electrical trans- 
mission of signals through space without wires. 
Visitors were here afforded a good opportunity of 
inspecting the details of transmitter and receiver, 
and of sending messages themselves, provided they 
could operate a Morse key. The United States 
Electric Supply Company make similar, but cheaper, 
apparatus for use in college laboratories, and it is 
not surprising to learn that many institutions are 
eager to set their students studying the remarkable 
behaviour of the propagation of electric waves—or, 
as it is sometimes learnedly put, the rhythmical 
propagation of Hertzian disturbances in the ether 
of space ! 

The United States signalling corps and the very 
important Weather Bureau were well represented by 
many of their standard instruments: and any 
investigator who desires to learn the particular merit 
of the appliances could see it demonstrated by an 
expert. 

A feature of the Exhibition was the extensive col- 
lection of automobiles, all of American build, a 
fact that augurs well for the future of that mode of 
transportation. 

Among the curiosities of the Exhibition, we noted 
the searchlight of the ill-fated Maine, a projector 
from the Spanish battleship Viscaya, a variety of 
weapons from the recent war, the telegraph appa- 
ratus which was in constant use before Santiago, 
and over which the message of the surrender was 
transmitted. 





Tue Contour Roap-Book or EncLtann.—We have 
received from Messrs. Gall and Inglis, of 25, Paternoster- 
row and Edinburgh, their countour road-book of the 
counties of Dorset, Devon, Cornwall, Somerset, Wiltshire, 
and South Gloucestershire. This is designed, primaxily, 
for cyclists, but is also valuable to all who drive or W 
extensively. This volume contains 200 routes, for each of 
which a profile is given, marked with the heights and the 
distances. In addition, there are notes respecting the 
state of the roads, the gradients, and the ra objects 
of interest. Thisis the third volume of the series, the 
author being Mr. H. R. G. Inglis, and the price 1s. The 
other volumes deal with the north of England and the 
north-eastern division, which extends from Leicester 








its natural atmospheric flow. To solve this problem 





pier with scores of busy men on board eager, even 





Norfolk to Kent and Hampshire. 
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NOTES. 


THe WorKMEN’s CoMPENSATION ACT. 

We publish in another column of the present 
issue the report of a somewhat. peculiar case which 
has arisen under the Workmen’s Compensation Act 
in the County Court. As soon as the provisions 
of the Act became known, it was noticed that a 
wide discretion was vested in the judge, or arbitrator, 
in his performance of the duty of assessing com- 
pensation. In the case of total or partial incapacity 
it was placed within the power of the Court to 
award a weekly sum, the amount of which may be 
reviewed at any time. It has been hitherto taken 
for granted that the clause providing for revision 
was inserted for the purpose of enabling an em- 
ployer either to compound or else to obtain relief, 
should the injuries have igs to be less serious 
than at first supposed. This view of the proper 
construction of the section is apparently incorrect, 
if we are to judge from an utterance which fell 
from his Honour Judge Snagge last week. He made 
an award of one penny per week with the avowed 
intention of ‘‘allowing the question as to the 
amount of compensation to be brought up at any 
time for review, if the lad at any time finds that 
he has been injuriously affected by the accident.” 
It seems that the defendants are determined to 
obtain the opinion of a higher Court, and it must 
be conceded that the point is well worthy of 
consideration in the Court of Appeal. Should the 
present interpretation be allowed to go unchal- 
lenged, it is difficult to see where the Act will 
ultimately lead us. If employers are to be exposed 
to the possibility of further proceedings at any 
future time, where will there be an end to liti- 
gation? Suppose, for instance, the youth who was 
plaintiff before his Honour Judge Snagge should be 
tired, 20 years hence, with an ambition to exercise 
a calling which would require him to be sound in 
limb, could he then come back to his present em- 
ployer and say, ‘‘ My infirmity was caused by an 
accident when in your employment. Increase my 
allowance of 1d. per week!” It is submitted that 
the Act was never intended to receive such a liberal 
interpretation. 


Tue MINERAL REsoURCES OF CHILI. 


Although the mineral wealth of Chili has gene- 
rally been conceded to be considerable, statistics 
have not as yet been available. Last November a 
statistical report was published, not exactly official, 
but compiled by the well-known National Society 
for Mining of Chili, with the assistance of Govern- 
ment and municipal authorities. The introduction 
bears the date we mention ; the matter is brought 
up to the end of 1897. It is to be hoped that this 
book will be the commencement of official reports 
which will have to be perfected in many respects. 
There are long lists of the mining concerns of all 
the departments of the country. But it is striking 
that hardly any mention is made of the one mineral 
product, of which everybody will think at once, 
nitrate, and that the lists do not always state in 
what minerals the respective metals occur, and that 
no distinction is made between actual and possible 
workings. Thus the lists speak of a large number 
of gold mines. Some of the mines certainly are 
simply spots where a little gold is washed now and 
then by isolated individuals, and properly exploited 
gold mines are, in fact, hardly in existence. The 
gold exports of Chili amounted in 1897 to 1132 
kilogrammes, not a large lump, but yet significant 
when we learn that during the years 1844 to 1888 
the total exports did not amount to more than 
5475 kilogrammes; 64 tons of gold ore were 
exported in 1897. The silver mines are in a 
neglected state; a remedy for which evil many 
would like to find by returning to a silver 
standard. Copper is perhaps the most promising 
metal for foreign enterprise and capital; the 
copper is frequently pc soe The wealth of 
iron ore has often been commented upon ; it exists, 
and the ores are good, but there is no iron metal- 
lurgy to speak of. Coal is found in Concepcion, 
Valdivia, and elsewhere. In general, the State is 
proprietor of all mineral treasures, no matter in 
Whose estate they may be found. Property rights 
may, however, be acquired, and coal and certain 
substances —sea salt, for instance—are exempt from 
this restriction. As regards the sodium nitrate, 
and what is called analogous ammonia salts, the 
State reserves itself a monopoly, but it respects 
already conceded privileges. Gold and tin may be 
Washed for in any unoccupied territory. The dis- 





coverer of minerals at a spot within 5 kilometres 
(3 miles) of which no minerals were previously 
known, has the sole right of pegging claims for the 
first fifty days after the registration of his discovery. 
But he must be able to show a shaft of at least 
5 metres depth at the end of ninety days. Prospect- 
ing is permitted on all ground which is not cultivated 
or fenced in. In other cases, permission of the 
owner of the ground is necessary ; which a magis- 
trate, assisted by an expert, may grant in cases of 
refusal. No person may register more than three 
claims in one department in his own name ; but 
there is no limit to the number of shares he may 
possess; this applies also to discoveries of new 
mines. The State claims royalties, of course. 
Everybody who can legally hold real estate, can 
also hold mining rights. 


THe MAGNITUDE OF THE SIBERIAN Raitway. 

The Siberian railway has justly been called a 
genuine Russian undertaking, inasmuch as every- 
thing in connection with it is of immense, not to 
say unprecedented, dimensions. This does not only 
apply to the mere figures, although they are telling 
enough, but the magnitude of the railway is far 
more comprehensive and widespread than one is at 
first inclined to imagine. Beginning with a few 
figures, not less than 19,000,000 working days have 
been required for the earth work alone. The 
length of the railway, apart from European connec- 
tions and the Manchurian Railway from Tschiel- 
jabinsk (which is 2760 kilometres distant from St. 
Petersburg), amounts to 6053.83 kilometres ; the 
aggregate length of the bridges is 48.5 kilometres ; 
snow screens are required over a distance of 909 
kilometres. The rolling stock necessary for the 
traffic at the outset has an aggregate length of 86.5 
kilometres, and the ehaguet wires have an aggre- 
gate length of 11,000 kilometres. The cost of the 
railway was originally calculated at a comparatively 
low figure, but there was not taken into considera- 
tion the innumerable undertakings which are more 
or less inseparable from the building of and the 
future satisfactory and adequate working of this 
immense line, and which entail a vast and additional 
expenditure. And these subsequent expenses are, 
of course, not by any means limited to the mere 
connection of various localities, by means of addi- 
tional railways, with the trunk line or with each 
other. There are considerations of industrial, com- 
mercial, civilising, and scientific nature. A pure and 
simple connection by means of a railway between 
the Pacific Ocean and European Russia would 
mainly serve military purposes. But Russia has 
other and far wider plans with her new railway— 
plans which have grown with the railway and which 
are still growing. There is, in the first instance, the 
colonisation of Siberia, the laying dry of bogs, the 
cutting down of forests, utilisation of peat, sani- 
tary measures for the protection of the settlers and 
their cattle, the building of schools, the supply of 
the requisite agricultural machinery and imple- 
ments, location of the settlers,~the supply of 
building material, the making of ove and 
bridges, the establishment of mutual insurance, 
the survey of the country, the establish- 
ment of the postal service, &c. The building 
of the Siberian Railway naturally led to the task 
of making numerous rivers navigable, so as to 
facilitate the transport of the building material; to 
the formation of an extensive mining industry for 
the production of iron and coal; to the erection of 
rolling mills for rails; to the building of workmen’s 
colonies and of technical railway schools ; to the 
erection of cement and numerous other factories, 
&c. It became necessary to fully investigate the 

ssibilities of navigating the Arctic Ocean and the 
a e rivers. The Baikal lake had to be surveyed 
and provided with marks for navigation, and it 
became necessary to increase the volunteer fleet 
with three large ocean-going steamers for the trans- 
port of persons and goods. The desirability of con- 
necting the Siberian Railway with Archangel also 
soon become evident, &c. The Russian colonisa- 
tion in Siberia has been going on, very gradually, 
for hundreds of years, but the new era commenced 
with the year 1860, when the Amur and the Ussuri 
districts were ceded to Russia by China. On 
May 30, 1891, the present Czar cut the first sod of 
the Siberian Railway in Vladivostok as the repre- 
sentative of his father. 

Tue Corron InpustRY IN CHINA. 

All who are interested in the cotton industry in 
this country are watching with some anxiety the 
developments in the industry which are taking 





place in the Far East. They have been able to 
arrive at a fair estimate of the amount of competi- 
tion which may be expected from Japan, and have 
come to the conclusion that, after all, it will not be 
very severe, as conditions are changing in such a 
manner as to limit it. In China, however, the ex- 
perience has been so short that it is impossible to 
arrive at very definite conclusions. Still it is desir- 
able to note events and opinions which help to 
show the tendency of the industry. At the fifth 
ordinary meeting of the Laon-Kungmow Cotton- 
Spinning and Weaving Company, Limited, Mr. C. 
J. Dudgeon delivered an interesting speech, some 
points of which may be noted. Having alluded to 
the varied experience of the year, the first six 
months’ working was so favourable that an interim 
dividend of 4 per cent. was declared; but the 
second half-year’s outturn subsequently led the 
directors to regret their generosity—he gave an 
illustration of the ‘‘rigging” of the market that 
Chinese speculators had indulged in. Taking as 
the basis the price of cotton in January, 1898, 
which then was abnormally high, the course of the 
market was in round numbers as follows: From 
January to June the market rose some 12 to 15 per 
cent. ; from June to September it fell (from June 
prices) between 25 and 30 per cent. ; from Sept- 
ember to the present date, the pendulum has again 
swung the other way, and there has been a rise 
from the lowest point cf nearly 25 per cent., which 
in effect brought the prices back to those of 
January, 1898. The fluctuation between highest 
and lowest quotations during the fourteen months 
has been (on the lowest cost basis) very nearly 
40 per cent. This amount of fluctuation was 
entirely unwarranted by any movement ‘in cotton 
prices in other parts of the world, and showed 
that the Shanghai cotton market is being exploited 
by the cunning of the native speculator. Mr. Dud- 
geon thinks, however, that this speculation can be 
checked without much difficulty, as cotton is a com- 
modity which has, what may be called, a world’s 
value ; and it is absurd that such world’s value of 
China cotton should be upset, to the extent which 
it has been and is, by the cunning of native 
speculators. In order to prevent this manipulation 
of the cotton market, Mr. Dudgeon suggests a 
combination among foreign buyers, and that some- 
thing of the nature of a cotton exchange should be 
established, having for its object the regulation 
of local cotton prices in relation to world’s value, 
and preventing the cotton sellers from playing 
off one buyer against another. In any case it is 
very evident that the cotton mills in China are not 
likely to receive much advantage from being near 
the Chinese cotton supply, as the prices will be re- 

ulated by those in other parts of the world. 

either is so much likely to be gained by chea 
labour. Wagesare rising, and, of course, the wt 
done is not nearly so efficient as in this country. 
Mr. Dudgeon’s company’s experience of night work 
has not been satisfactory ; the work done was bad, 
the wages bill high, and the wear and tear which 
day and night working entails upon the machinery 
is very great indeed ; in fact, expert opinion has 
been given that for every 1 per cent. depreciation 
that is written off for day working, 24 per cent. 
should be written off for day and night working. 
Further, the changing of the day and night shifts 
causes a disorganisation in the work of the mill 
entailing considerable loss. Mr. Dudgeon says, it 
may be, that when there is a still further organisa- 
tion of labour, the resumption of night work may 
be desirable, but for the present the directors are 
fully satisfied that a long day shift gives more 
satisfactory results than day and night working. 
All the facts go to prove that conditions in the Far 
East will not be different from those in this country, 
and, therefore, that the competition of which we 
have heard so much may not be so severe after all. 





AMERICAN Locomotives IN EvuRrore.—It appears that 
the Richmond Locomotive Works have built 20 instead of 
10 locomotives for the Swedish Government. The engines 
were built without bells and cow-catchers, the Swedish 
lines being owned by the Swedish Government, and being 
also fenced in. 





Coa. In GERMANY.—The imports of coal into Germany 
in the first four months of this year were 1,634,986 tons, 
as compared with 1,491,302 tons in the corresponding 
aay of 1898. The exports of coal from Germany in the 

t four months of this year were 4,437,442 tons, as com- 
oon with 4,296,145 tons in the corresponding period of 
898. It will be seen that the exports exceeded the 
imports in the first four months of this year by 2,802,456 
tons. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 21, 

THE iron trade is in a very excited condition over 
the advances taking place in iron, and steel consumers 
are becoming alarmed. Furnace and mill capacity is 
being increased, but for the present there is no relief. 
The most dangerous feature is the supply of Bessemer 
pig, which has fallen off. Price has gone to 18.75 duls. 
at Pittsburg. Grey forge is now selling at 15.50 dols. 
Pittsburg and 16.50 dols. here, Billets moved up to 
32 dols. at mill, and are quoted 34 dols. to 34.50 dols. 
here, with supplies unavailable even at that price. 
New contracts for any kind of material are difficult 
to place. Everything points to a higher range of 
prices late in the year. We are now entering the dull 
season ; but prices will probably advance, from the 


fact that ee 2 is over production. Extensive 
purchases have been made in Alabama. Orders for 
There has 


export are set aside or declined outright. 
been an extraordinary rush for finished products 
during the past week. Steel plates were ordered this 
week for next year’s delivery—about 8000 tons. 
Inquiries from abroad denote that a strong pressure 
may be expected during autumn for plates, pig, and 
various kinds of steel. Freight rates have been ad 
vanced, and mi!l and furnace prices are advancing. New 
work is rolling in, and the prospect is that a panicky 
condition will manifest itself about September, in 
anticipation of which all the larger consumers are 
endeavouring to close contracts for more material. 
Four more 500-ft. Lake vessels have been contracted 
for, to be completed early next year, which will make 
eleven steel ore-carrying vessels of the largest size, 
capable of carrying 7000 to 8000 tons each, an 
making a speed of 11 milesan nour. Within a week 
the inquiries for plate foot up 8000 tons for winter and 
spring delivery. The peculiar feature of the market 
is that there are somany people trying to contract for 
material to be delivered from six to ten months ahead. 
The opinion of some very competent people is that 
we have not seen the full force of the upward move- 
ment. This is probably the correct view to take. 
One demand to be reckoned with is the railroad re- 
quirements and the tramway necessities. These two 
sources mean an enormous aggregate, and they are 
only beginning to be felt. 





MISCELLANEA. 
An exhibition of motor cars will be opened at the 
Agricultural Hall, Islington, on Monday, July 3, and 
will close on Saturday, July 13. 


Works are now being erected at Niagara by Mr. E. G. 
Acheson, of carborundum fame, for the production of 
graphite from coke on a commercial scale. The conver- 
sion is effected in the electric furnace. 


The Board of Trade have recently confirmed an order 
authorising the construction of a light railway between 
Axminster, in the county of Devon, and Lyme Regis, in 
the county of Dorset. 


The Scottish Manufactured Iron Workers have issued 
fresh list prices, and have intimated that trade discounts, 
which have varied from 1 to 5 per cent., will in future be 
abolished. 


A National Export Exhibition is to be opened at Phila- 
delphia on September 14 next, and will close at the end 
of November. The Exhibition will be of a purely com- 
mercial character, and have as its special object the ex- 
tension of the foreign trade of the United States. The 
main buildings erected will provide a floor space of 
200,000 square feet, whilst in addition there will be 
annexes for exhibits of agricultural machinery, vehicles, 
and the like. During the Exhibition an international 
commercial congress will be held, the meetings taking 
place in the auditorium of the main Exhibition building, 
which will be capable of seating an audience of 5000. 


Reuter’s Agency is informed that Colonel Frank 
Rhodes, DS.0., has been appointed managing director 
of the African Trans-Continental Telegrap mapeny- 
An iron telegraph pole made in two sections, and weigh- 
ing together 90 lb.-has been constructed, and the question 
of its adoption is now being considered. The original 
poles weigh 180 lb., but this weight was reduced to 
112 lb., and the newly-constructed pole is thus 22 lb. 
lighter than that now in use. The line, which is now 
near Abercorn, will be pushed on with all speed to the 
next station, which is to be Ujiji, on the east bank of 
Tanganyika. As soon as the Uganda railway reaches a 
point sufficiently near Lake Victoria, the poles will be 
sent up from Mombasa by train, and_ construction will 
be carried on simultaneously from Uganda and from 
Tanganyika 

A general meeting of the members of the North of 
England Institute o ae on Mechanical Engineers 
will be held at Furness Abbey, at 11 a.m., Wednesday, 
July 12, when the following papers will be read, or taken 
asread: 1. ‘‘ Fire damp in the Iron-ore Mines of Cum- 
berland and Furness,” by Messrs. J Hedley and 
William Leck, H.M. Inspector of Mines. 2. ‘ rip- 
tion of the Machinery and Process of Iron-ore Washing 
at the Park Mines, Dalton-in-Furness,” by Mr. William 
Kellett. 3. ‘‘ Description of the Pumping Plant at the 
Stank and Yarlside Mines, Dalton-in-Furness,” by Mr. 
Jas. Davidson. (4) ‘‘The Geology of Furness,” by Mr. 


C. E. De Rance. Excursions have been arranged to the 


. | Company, of New York, by the In 


Hillbarrow mines, to the steel works and mines of the 
Barrow Hemafite Steel Company, Limited, and_ to 
Ulverston, Lakeside, and Keswick. Further particulars 
can be obtained on —— to Mr. M. Walton Brown, 
Neville Hall, Newcastle-on-Tyne. 


In a recent communication to the Paris Academie des 
Sciences, M. P. Gautier describes the machine used for 
producing the large plane mirror to be used in connection 
with the great siderostat telescope which is to form one 
of the a 4 attractions at the approaching Paris 
Exhibition. The methods used were purely mechanical. 
The grinding machine consisted of a heavy cast-iron 
frame supporting a circular table, on which was mounted 
the blank to be ground. The grinding apparatus consisted 
of a bronze disc charged with emery or other polishing 
material, and supported by a saddle running on two slides 
fixed to upright portions of the frame. To obtain 
satisfactory results it was necessary: 1. That the table 
oF oy the mirror should revolve accurately. 2. That 
all the slides which determine the motion of the saddle 
should be in correct adjustment. This adjustment was 
effected by means of comparators reading to ron milli- 
metre. The mirror is now finished, and is said to be of 
excellent quality. 


An air compressor of exceptional power has recently 
been constructed for the ay treme Street Railway 
gersoll-Sergeant Drill 
Company. The compound Corliss engine, which drives 
the pumps direct, is of 1000 horse-power, and the air is 
delivered at a pressure of 2300 lb. per square inch. The 
compression is effected in four stages, the low-pressure cy- 
linder being 46 in. in diameter, the first intermediate 
24 in., the second intermediate 14 in., and the high- 
pressure cylinder 6 in. in diameter, the stroke being 5 ft. 
in each case. These pumps areallsingle-acting. The air 
on delivery from each of the pump cylinders is 


d | through a cooler, and its pressure on leaving the first of 


these and entering the first intermediate cylinder is 40 lb. 
rsquare inch. On leaving the second cooler this has 
mn increased to 180 lb. per square inch, and it enters 
the high-pressure cylinder at 850 Ib. pressure, being 
finally delivered at the receiver at 23001b. per square inch, 
as previously stated. The compressed air is needed for 
charging the reservoirs of the air motor cars, which were 
placed upon the companies’ lines some months back. 


In wig og a question in the House of Commons on 
Monday, Mr. Long, who spoke for the President of the 
Board of Trade, stated that the total net surplus revenue 
of the Patent Office during the ten years ended in 
December, 1898, appears from the annual reports of the 
Comptroller-General to have amounted to 1,002,232/. 
The reduction of fees on the renewal of patents com- 
menced in October, 1892. It is impossible to say how 
much of the surplus revenue accrued between that date 
and December, 1892. The amount, however, which 
accrued during the six — following the latter date 
ame from the annual reports of the Comptroller- 
eneral to have been 596,057/. During the next two 
years the net surplus revenue will probably be consider- 
ably diminished owing to the fact that the reconstruction 
of the Patent Office buildings is now proceeding rapidly, 
and will absorb a larger amount of the revenue than it 
has done in previous years. The question whether any 
further portion of the surplus revenue of the office should 
be applied for the benefit of inventors, and if so, in what 
way it would be most advantageously employed is a very 
difficult one. Many suggestions have been made on the 
subject, some of which are now under consideration. 


A fresh convention has been made between the French 
Government and La Compagnie Générale Transatlantique, 


by which the latter, subject to necessary changes being | M 


made at Havre, agrees to put two new boats into service, 
each having a speed of knots on the trial trip. The 
first of these boats is to be ready by April 1, 1900, and is 
to give an average service speed of ,17 knots the year 
round. The second boat is to be ready in July, 1900, and 
is to give an average speed on its trips throughout the 
year of 17.5 knots, whilst for the third the speed is to be 
raised to 18.5 knots. The agreement further provides 
that if by July 1, 1905, the service speed of these boats 
should be 10 per cent. less than that of competing 
vessels of other lines, a new boat is to be laid down 
and ied into service on April 1, 1908, which shall equal 
the t of the foreign boats. For ~~ voyages 
per annum the company will, up to July 21, 1901, 
receive a subvention of 5,480,000 francs plus a special pre- 
mium not to exceed 1,200,000 francs, and from July 22, 
1901, up till July 21, 1911, the subvention will be 5,000,000 
francs plus a speed premium which may reach 1,680,000 
francs. Hence, setting out from the date named, this 
company may receive — from the Government 
upwards of 260,000/. sterling. The company is further 
given an absolute postal monopoly, and the tate further 
agrees not to subsidise any other competing line. A 
remarkable feature of the pement is the disparity 
between the speeds demanded on trial and the service 
speeds 

The Government of the United States has made public 
an abstract of the report of the Ni a Canal Commis- 
cion, of which Rear-Admiral Walker is the head, which 
will be presented to Congress at the next session. The 
synopsis of the report sets forth that after mature delibe- 
ration the commission has adopted and estimated for the 
route from Brito to Lake Nicaragua, called the Childs 
route, and from the lake to Greytown, called the Lull 
route. This line, leaving Brito, follows the left bank of 
the Rio Grande to near Bueno Retiro and crosses the 
western divide to the Valley of the Lajas, which it follows 
to Lake Nicaragua. Crossing the lake to the head of the 
San Juan River, it follows the upper river to near Boca 





San Carlos, thence, in excavation, by the left bank of the 





river to the San Juanillo and across the low count 
Greytown, passing to the northward of Lake Silico, 
This route requires but a single dam, with regulating 
works at both ends of the summit level. The surveys 
have in general rev better physical conditions than 
were hitherto supposed to exist. To determine the 
proper unit _— for excavation, the average of prices 
actually paid to contractors on the Chicago drainage canal, 
which represent cost of plant, prices paid for work done 
and contractors’ profits, were taken. To these prices 
certain percentages were added for the difference in loca- 
tion, climate, &c. In obtaining the estimates for the cost 
of locks the prices actually paid for building the Govern. 
ment locks at Sault Ste. Marie were taken, and 33 per 
cent, was added for the difference of location. The com- 
mission believes that a canal can be built across the 
isthmus on this route for a sum not exceeding 118,113,790 
dols. Colonel Peter C. Haines, of Baltimore, Md., concurs 
generally with the views of the other members of the com- 
mission, but his estimate of the cost is 134,818,308 dols, 
We give below the list of awards made for exhibits at 
the Automobile Club Show, Richmond. These exhibits 
were divided into two classes, Division I. consisting of 
cars which took part in the trials, whilst in Division II, 
were comprised cars and component parts which were 
merely on view. Division I. Gold Medals.—Dainler 
Motor Company, Limited, for Critchley light car, for their 
Siamese Fos ge and for their Rougemont wagonette, 
Steam Wagon and Carriage Company, for steam lorry. 
Motor Carria Supply Company for 10 horse-power 
lorry and for their 6 horse-power lorry. Special.—Dela- 
haye Motor Car Company, for four-seat phaeton. F. W. 
Lanchester, for three-seat car. Silver Medals.—Motor 
Carriage Supply Com oy convertible wagonette, 
Hewetson’s, Limited, for nz dog-cart, and for their 
Benz ‘‘Ideal.” Automobile Asscciation, for Mors 
four-seat car, and for their Barriere tricycle, Daimler 
Motor em pa for Post Office van. Division II. 
Gold Medal.—Liquid Fuel Bagowras Company, for 
steam wagonette and omnibus. Silver Cup.—Hon. C. 8. 
Rolls for best privately-owned vehicle. Silver Medals, 
—Liquid Fuel Engineering Company, for excellence of 
component parts of steam vehicles, one burner, two 
wheels and steering axles, Clarkson, Capel, and Co., for 
their steam vehicles, their burner, and their condenser. 
Mackenzie Carriage Company, for design and ap- 
nce of electrical carriages with Riker frames. 
lectric Motive Power Company, for electric motor car- 
riages, controller, and steering gear. Moter Carriage 
Supply Company, for electric ignition and ignition ad- 
vance and for their ag ys arrangements in Cannstatt 
car. Stirlings and Co., for ex Tage of Stirling- 
Daimler motor vehicles. . F. Mulliner, for excellence 
of carriage work for motor vehicles. Hewetson’s Limited, 
for their exhibit of Benz carriages. Automobile Asso- 
ciation, for appearance and for motor and gear construc- 
tion of Gobron Brillie car. Decauville Aine, for two- 
seated voiturelle. Motor Manufacturing Company, for 
exhibit of motor cycles on the De Dion system. Moss- 
bery Roller Bearings, for roller bearings. Carless, Capel, 
and Co. Bronze Medals.—Marshall and Cv., for improve- 
ments in Benz motor carriages. Des Vignes, Cloud, and 
and Co., for excellence of design and workmanship in 
small steam boilers. Daimler Motor Company, for Price’s 
tyre brake. Rubery and Co., for motor car frames. 
Roots and Venables, for component parts. Automobile 
Association, for combined petrol and lubricating tank and 
ump, and for the Kuhlstein-Vollmer tractor. Ariel 
ycle Company, for motor tricycles. Diplomas.—Lyon 
and Whitmore, for ignition tube. Southern Motor Car 
Company, for improvements in Benz motor carriages, and 
for carburettor arrangement in Papillon tricycle. John 
organ and Sons, for uniform. Hart and Co., for weigh- 
a erected and placed at the disposal of the club. 
W. T. Avery, Limited, for weighbridge erected and 
placed at the disposal of the club. 





CaTALoGvuES.—Messrs. G. and J. Weir, Limited, Cath- 
cart, Glasgow, have issued a very neat and useful cata- 
logue of their patent direct-acting feed pumps for sta- 
tionary requirements, a branch of business which is now 
very extensive with them, especially in electric supply 
stations. The economy and efficiency of this type of 
pump is here stated and supported by facts. 





WAGES IN THE ENGINEERING TrADE.—At the West- 
minster Palace Hotel on the 28th inst. an adjourned 
meeting of representatives of the Engineering Employers’ 
Federation and of the rece 9 ag iety of Engineers 
was held to consider specially the wages —_ in Mid- 
Lancashire and other trade matters. The Employers’ 
Federation was represented by five members of the exe- 
cutive committee, with Mr. R. Sinclair Scott as chair- 
man, and Messrs. T. Biggart and James Robinson, joint 
secretaries. The ——— of the men were five members 
of the Amalgamated Society of Engineers, with Mr. A. 
Sellicks as chairman, and Mr. G. N. Barnes as secre- 
tary, and Mr. James Swift of the Steam Engine Makers 
Society. It will be remembered that at the last con- 
ference in April last, the application of the Mid-Lanca- 
shire district for an advance of 2s. per week was con- 
sidered. A joint recommendation was arrived at, which 
was that whilst the employers could not see their way to 
grant an advance at that time, they would be willing to 
reconsider the question in J une, when the question of giving 
1s. per week a orm to take effect from the first wee! 
in July, would be left to the decision of the executive if 
in their judgment the state of trade remained good. The 
meeting was strictly private, and no official communica- 
tion was made to the Press. It is understood that the 
Lancashire question was considered, but after sitting till 
after 7 o’clock no conclusion was arrived at, and the meet- 





ing was adjourned. 
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THE METRIC SYSTEM. 
To THE EprToR oF ENGINEERING. 


Srr,—As one who has been for many years in a posi- 
tion to realise from personal experience the inconvenience 
and loss entailed by our retention of an antiquated and 
cumbersome system of weights and measures, I would 
wish to point out that should the metric system not be 
adopted shortly we shall inevitably ruin our export trade, 
as it is not to be expected that other nations will con- 
tinue to put themselves to the trouble and expense of 
calculating and converting their wants into our system 
of measures without a corresponding quid pro quo in the 
form of better workmanship or lower prices. 

Now the keeping of our is at such a standard is 
daily becoming more difficult, as the competition and 
technical knowlege of other nations — more heavily 
upon us; and it may reasonably be asked why we should 

low our chauvinism to stand in our way, when, b 
adopting the metric system, this extra and special handi- 
cap of our commerce can be so easily removed. 

Let us then examine one by one the objections which 
have at various times been put forward to our adopting 
this eminently rational system. 

1. Some have loved to dwell on the convenience and 
advantage of a duodecimal notation, forgetting that our 
system, if in some cases based on such a notation for the 
lower subdivisions, is not so for all, and that being 
furthermore of necessity decimal in the whole numbers, 
the advantage hinted at is entirely swamped by its con- 
sequent complication. 

2. Others point out the vast expense the change would 
import in the inutilisation of models, jigs, patterns, 
machine tools, &c.; forgetting that, as above pointed out, 
our conservatism in this matter puts our foreign cus- 
tomers to the very class of expense we deprecate ; and 
that it is certainly a case of ‘killing the golden goose” 
to shirk the initial outlay, which the change would un- 
doubtedly entail. 

3. It has been objected that if a change is to be made 
weshould adopt (and here peeps out the innate conceit of 
the Britisher, who considers himself better than the rest 
of mankind) a duodecimal system, and one based on a 
more accurate standard than the metric. Laughable 
though it may appear, this is the argument usually em- 
ployed as a clincher by the objectors to the adoption of 
the metric system on the score of the practical difficulties 
of so doing, forgetting that the same argument would 
apply with tenfold force to the change if carried out on 
the lines suggested, which would, furthermore, in no 
way assist, but much the reverse, international commer- 
cial relations. 


The fact that the metre is not exactly a0 600 of a 


quadrant of the earth, measured from the equator to the 
pole does not in the least militate against its adoption, 
seeing that it is always comparable with itself, due to 
the vast number of accurate copies of the standard now 
existing in all parts of the world. Moreover, if a slightly 
more accurate standard could now be made as it doubt- 
less could be, it would as methods of measurement went 
on improving, be still found to depart somewhat from the 
exact truth, and would, therefore, be but little better from 
this point of view than the existing standard metre. 

Let us now compare as briefly as possible the two 
systems : 

In the metric the metre is the standard unit of length, 
and it is subdivided decimally into the decimetre, centi- 
metre, and millimetre, and its multiples are the deca- 
metre, hectometre, and kilometre. e superficial and 
cubic measures are don the square and cube of the 
metre, and its multiples and submultiples respectively, 
The unit of weight is connected with the unit of lengt 
in so far as this is possible, by the simple expedient of 
taking a cubic decimetre of distilled water, at the tem- 
perature of maximum density (3.9 deg. Cent.) as the unit 
of weight, under the name of a kilogramme; this also 
serving as the unit of volume, being then styled a litre. 

_Now from this extremely simple and eminently prac- 
tical system, let us turn for a moment to our chaos. 

In linear, measure we have, for instance, 3 barleycorns 
=1in., 12 in.=1 ft., 3 ft.=1 yard, 54 yards=1 perch, 40 
perches=1 furlong, 8 furlongs=1 mile, 3 miles=1 league. 
this cumbersome method is further complicated by an 
infinity of special units, such as, 2} in. = 1 nail, 4 nails= 
1 quarter, 4 quarters = 1 yard, 5 quarters=1 ell, 4 in. = 
1 hand, 6 ft. = 1 fathom, &c. Superficial measures only 
in part follow the squares of the lineal units, roods and 
acres having no lineal counterparts. Measures of capacity 
and velume are still more hopelessly inane. In our system 
of weights the same word often stands for very dif- 
ferent quantities, i.e, the pound which may be either 
troy, or avoirdupois. However, not content with this 
veritable hodgepodge of incommensurable units, we have 
in these latter days, on the pretence of facilitating 
certain calculations, invented am introduced other units, 
usually on a decimal basis (strange anomaly seeing that 
Wweconsider the decimal system an erroneous one), such 
as, links and chains in land surveying, the imperial 

on which contains 10 Ib. of distilled water at a 
perature of 62 deg. Fahr., as a measure of capacity, 
and have adopted for engine trials a hundredweight of 
100 Ib., &c. We now, therefore, have, in addition to a 
method without ——, incommensurable divisions, 
Pounds, gallons, an hundredweights, of various values ; 
and, in fine, a state of things incomprehensible at the 
the nineteenth century to any mind but our own. 
Britney more examples might be given, showing that the 
ritish mind absolutely revels in the absurd in the matter 
its weights and measures ; but it will surely suffice if I 
int out, ‘and folly can go no further go,” that at the 
taffordshire potteries it is the custom to sell at a fixed 
Price per dozen, understanding by this expression any 





number from two or three upwards, depending upon the 
value of thearticlesin question. = iA 

Perhaps, however, the nation is waiting until it may 
be able to adopt a system of units, en by one of 
its most celebrated sons, James Clerk Maxwell. This 
would save it from the humiliation of having to introduce 
a system of foreign origin. But that the public may be 
able to judge of the length of time likely to elapse before 
this can be done, I append an extract from his ‘* Treatise 
on Electricity and etism,” published in 1873: 

“Length . . . . the most universal standard of length 
which we could assume would be the wave length in 
vacuum of a particular kind of light emitted by some 
widely diffused substance, such as ium, which has 
well-defined lines in its spectrum. Such a standard would 
be independent of any changes in the dimensions of the 
earth, and should be adopted by those who expect their 
writings to be more permanent than that body. 

‘Time... . amore universal unit of time might be 
found by taking the periodic time of vibration of the par- 
— ind of light whose wave length is the unit of 
ength. 

‘*Mass.... or if we expect soon to be able to deter- 
mine the mass of a single molecule of a standard sub- 
stance, we may wait for this determination before fixing 
@ universal standard of mass. 

In conclusion, and joking apart, I think that all who 
look upon this question in a dispassionate manner, must 
hope that the Government, or what is more to the 
point, that the nation at large, may ere the dawn of the 
twentieth century, on whose threshold we now stand, 
have decided to adopt the metric system as their own. 

I am convinced that this step would be immensely to 
our advantage, and it is, at all events, certain that the 
——— of the change will be greater the longer it is 
delayed. 

Yours truly, 
CuarLes ANTHONY, Jun., A.M.I.C.E. 
Buenos Ayres, May 28, 1899. 








THE ENGINEERING CONFERENCE. 
To THE EpriToR oF ENGINEERING. : 
S1r,—Whoever proposed the scheme of the Engineer- 
ing Conference deserves the thanks of the profession. 
One of these meetings is worth all the year’s ordinary 
meetings put together. The formation of the committees 
of experts for the different sections has added immensely 
to the value of the Conference. 
Yours very truly, 
ENGINEER. 
P.S.—If one may judge by the attendance, the enthu- 
—_ for engineering science in England is very much 
live. 





THE ENGINEERING CONFERENCE; GAS 
MANUFACTURE. 
To THE Epitor OF ENGINEERING. 

Str,—In your report of the discussion on Mr. Foulis’s 
paper at the Conference of Civil Engineers in to-day’s 
issue of your paper, your reporter makes me to say that I 
‘‘regretted that gas manufacturers were not scientists.” 
Now I should not like it to go forth that I said any such 
thing. You will find that the Journal of Gas-Light- 
ing has reported me as saying that it would appear as if 
from the varied practice in gas works that gas manufac- 
twre was not yet an exact science. 

This you will admit is a very different thing, and I am 
sorry that in condensing your reports you should have 
misquoted me. However, I feel sure you will allow me 
the opportunity of disclaiming the charge against my 
friends the gas engineers, which I am Ro ge to have 
made. Iam, Sir, yours faithfully, 

H. AsuTon Hit. 
South Staffordshire Water Works Company, Paradise- 
street, Birmingham, June 24, 1899. 








SAND-PUMP DREDGERS. 
To THE Eprror oF ENGINEERING. 

Srr,—In Enerneenrine of to-day there is a reprint of a 

per read at the Institution of Civil Engineers, by Mr. 
Tocue, on ‘‘Sand-Pump Dredging,” giving his experience 
on the bar and in the Port of Liverpool. 

It is a curious thing that he never even mentions my 
name in connection with d g of ‘‘the bar of the 
Mersey,” for I had actually to force the Dock Board to 
make their officers attempt todoso. te: 

Speaking one day to a Liverpool friend, I said it was 
not creditable that such a nuisance as ‘‘the bar ” at the 
mouth of the Mersey should be allowed to exist without 
an intelligent attempt to remove it. He asked me if it 
could be done, and, after long consideration, and looking 
into a large number of charts I found at the Institution of 
Civil Engineers, I came to the conclusion it could be done 
by means of. sand-pump dredgers, and that at a trifling 
cost, when compared with what was required to be ex- 
pended in other places where breakwaters were necessary, 
as the sandbanks outside Liverpool Harbour were natural 
breakwaters. : 

After consulting some of the large steamsbip owners of 
ee I made a rough sketch on a chart showing what 
should be done, and this, as a I handed to Mr. 
Alfred Holt, a well-known and ighly respected member 
of the Mersey Dock and Harbour rd. 

Mr. Holt got the 7 nions of the officers of the Board, 
who seemed to think I must be insane, as they had tried 
dredging on ‘‘the bar” and it had been a deplorable 
failure. They also derided sand pumps as dredgers. 
I knew, however, I was right. So I sent Mr. Holt detail 
plans, giving my reasons why I thought “‘the bar” could 

cheaply removed 





My letter and plans were handed to one of the officers, 
who replied in the name of all of them, pointing out that 
I knew nothing about harbour engineering, and referring 
to some harbours to back up his opinion. 

Unfortunately for the writer of this letter, having 
been a Per in the office of the late Mr. James 
Walker, F'.R.S., and for some years in that of the late 
Sir John Hawkshaw, F.R.S., I had been practically 
engaged in the construction of some of the harbours he 
instanced, so I was able to show him that he was wrong, 
and gave facts and reasons for my thinking so. 

This was too much for him, so he sent a rhetorical 
letter, which, of course, was no argument. 

I returned this letter to Mr. Holt, with an estimate of 
the cost of clearing away “the bar” to 36 ft. below low- 
water spring tides, and so far as I can remember the 
amount was 220,000/., and recommended him to in 
the works at once, for as Liverpool had, by givi 
superior facilities for trade, drawn it away from Bristol, 
so some other port, if they did not take care, in similar 
manner would draw trade away from Liverpool. All 
was no use, but my friends asked me, if I was sure i 
could be done, to persevere ; so, not — to be sat on, I 
—_ to the Liverpool newspapers, but that produced no 
effect. 

Again, the Steamship Owners’ Association had my 
plan for dredging ‘‘the bar” laid before them, and at 
their request I sent a printed copy of the correspondence, 
except the above mentioned letter, to every member of 
the k Board, and a copy of the correspondence, with 
a nicely got-up plan, to the secretary. 

The secretary acknowledged the receipt of my letter 
without thanks, and two or three members of the Board 
did so also; only one member wanted further informa- 
tion, and as I knew he only wanted it to annoy the late 
Mr. G, F. Lyster, the engineer, I-did not gratify him. 

Again, as requested, I wrote to the Liverpool news- 
papers with no effect, so, as a last resource, I wrote to the 
Times paoit out the wrong-headedness of not at least 
making a trial. This was a little too much, so they de- 
termined to make a trial, and they did so in a way that 
seemed to court failure, for they only used two sand-pump 
dredgers of 500 tons each, but as they had only to remove 
the crown of ‘‘ the bar” for a comparatively short length, 
they deepened ‘‘ the bar” from 1 to 3 fathoms below low 
water. 

I wanted four sand-pump dredgers of 1000 tons each, 
and with these I am certain I could have done the work 
down to 6 fathoms below low water in two years as I said 
in my letters. 

The fact of the matter is, Mr. Lyster, although he has 
been at the job for seven years, does not yet know how 
this ‘‘bar” should be dredged, and he appears to me to 
be wasting time and money. 

Mr. Lyster might give a value to his paper by stating 
how much he has dredged, and compare it with what 
has been dredged, from cross-sections of ‘‘the bar” as 
now dredged. 

Yours, &c., 
meee Russe AIrTKin. 

P.S.—Although invited, I was not present when’ Mr. 
Lyster read his paper at the Engineering Conference at 
the Institution of Civil Engineers. At such mutual ad- 
miration meetings it is hardly fair to interrupt the har- 
mony of the meeting by making such rude remarks on a 
paper which had en some time and trouble to write. 





AESTHETICS OF BRIDGE DESIGN. 
To THE Eprror or ENGINEERING. 

Srr,—Absence from town has delayed my seeing and 
replying to ‘‘ Continental Englishman’s ” flattering letter 
—too flattering, I fear, for the esthetics of such structures 
path mse Forth Bridge are by no means an elementary 
subject. 

I remember that, soon after the completion of the 
bridge, an eminent artist pee @ severe criticism on its 
appearance, to which reply was made on the engineerin 
side: Firstly, that it could be mathematically prov 
to be the best possible bridge, and therefore was beautiful ; 
and, secondly, that the company could not afford to de- 
corate it with Parthenons and pediments. The second 
thesis I may by as irrelevant; no one asked for 
Parthenons. he mathematics present more difficulty, 
such investigations being in the nature of a foreign tongue 
to the artist, only dimly to be approached by the aid 
of dictionary and crib. The elegance of the mathe- 
matical theory, is, however, often evident to the casual 
student, but it by no means follows that the abstract 
lines and points of formule retain that elegance when 
entombed in crass material coated with red oxide paint. 
Indeed, it is quite arguable that the crude application of 
theory to design is one of the most potent causes of struc- 
tural ugliness. Thus the earliest instance of an ugly 
wooden bridge is attributed to Newton ; of an ugly stone 
bridge to some calculations by Perronet, followed by 
Telford in one or two very ugly bridges, notably that 
over the Severn at Gloucester; and even iron brid, 
were not offensive as long as they were left to the 
foundry. , 

Your notice of Mr. Statham’s paper, in which you com- 
ment on the esthetic advantages of pin connection, 
recalls my own impression of the Forth Bridge, which 
was mainly the want of the sense of articulation about it. 

The great tubes and lattice ties run into each other at 
all sorts of angles with no modification of form; there 
are no wrists and ankles; nothing to correspond to the 
great casting under the hinge-pin of the Niagara arch, or 
the finish at either end of the struts of the shears in a 
dockyard. If you think how little the mathematical 
theory of the human skeleton would touch upon those 
refinements of articulation, upon that turn of wrist and 
and ankle which go so far in producing the effect of 
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beauty, and still less on that beauty of surface which is 
proverbially but skin deep, you will, I think, doubt 
whether beauty can ever be analytically demonstrable. 

To cut it short, my belief is that the comeliness of such 
structures is not a question of mathematics, but of work- 
shop practice and appliances, and that if bridges were 
wom Ae under the same conditions as locomotives we 
should have a much better chance of a pleasing result. 

The majority of British bridges look as if they 
were modelled by a packing-case maker. Packing-case 
making is a highly scientific art ; but it is quite another 
thing from jomery, and its products are quite unfit for 
polite society. But the transition from the pd 
case, with its clamps and diagonal braces and angle 
gussets, cut out of the flat and nailed together, to a 
properly framed and moulded cabinet, is not by way 
of mathematical theory, but of tools and methods. 
But these in turn react on the mathematics; so that, 
to come back to the great bridge, I fear any esthetic 
improvement would not be, as suggested by ‘‘Conti- 
nental Englishman,” in the nature of additions, but 
of modifications, which would have to enter into the 
design at a very early stage of incubation. The co-opera- 
tion of a chance architect—which seems to be the cure 
most advertised—would, I fear, be quite useless on such a 
scale, and even forsmaller work he would have to go into the 
shops to some extent to beof any use. There are, of course, 
obvious esthetic faults in the Forth Bridge, besides 
the want of articulation. The cylindrical form is used 
wearisomely ; how ugly that form may be is —- at 
Charing Cross. Again, the girders connecting the canti- 
lever ends do not harmonise with the main lines of virtual 
curvature; and there is something unpleasing about the 
batter of the cross-section of the whole structure. It is 
quite easy to suggest variants on these points, but the 
method of trial a aoa in such cases is laborious, and 
for a beginning, I should like to be given an easier 
example. Meantime, for those who care for artistic merit 
there is a grim consolation in finding that the office con- 
ditions which they have long re ed as baneful, have, 
at all events in the matter of bridgework, become suspect 
commercially. 


Yours, &c., 
June 17, 1899. WwW 


. A. 8. BENson. 





CEMENT TO RESIST SODA. 
To THE Eprror oF ENGINEERING. 

Six,—Mix in dry powder equal parts by weight of 
sulphur and graphite (or else plumbago), and then slowly 
melt the mass in a closed vessel, so that the sulphur does 
not ignite. Use the cement while hot, as it sets solid 
when cold. ‘ 

Another formula is to mix together by heating 5 parts 
of sulphur, 2 parts of plumbago, 2 parts sifted cast-iron 
filings—all in powder, all equal of weight, remelt in a 
ladle, and use hot. In the writer’s book on ‘‘Cement, 
Paste, Glues, and Gums” (Crosby Lockwood and Co., 
7, Stationers’ Hall-court; price 2s. 6d.) there are over 
900 recipes for cements of all kinds and for all purposes. 


Yours gf 
H. STANDAGE. 


To THE EprToR or ENGINEERING. 
Sir,—In reply to the query on page 785 of your last 
issue, I send the following recipes : 








Parts. 
White lead avs — 10 
Black oxide of manganese 3 
Litharge... a i a sot ais 1 
Mix with boiled linseed oil to the consistency of putty. 
Lb. 
Ground litharge 10 
Plaster of Paris... 4 
Yellow ochre 4 
Red lead ... we a << 2 
Hemp cut into 4-in. lengths ... 4 072. 


Mix with boiled linseed oil to consistency of putty ; both 
good for steam and water joints. . 
arts. 


Well-burned brick ” : 63 

Litharge ... ssl ee sa a ins 7 

Pulverised and moistened with linseed oil. Moisten sur- 
face of application. 

Petrifite cement, from the Petrifite Company, of 31, 

Orchard-place, Blackwall, and 24, Finsbury-square, E.C., 

would most likely form a good plastic, drying very hard, 


and adheres to metals well. Possibly as good as any. 
St. PANCRAS. 








LABOUR-SAVING APPLIANCES. 
To THE Eprror or ENGINEERING. 

Srr.—The introduction of labour-saving appliances and 
their application to mechanical requirements, together 
afford an almost endless theme for discussion and argu- 
ment, and perhaps there :s no motive power which at the 
present time demands more careful attention from en- 
gineers than compressed air. 

During recent years the value of compressed air asa 
motive force has been gradually asserting itself, but the 
lead in the development of this important auxiliary has 
been assumed almost entirely by the Americans; the 
possibilities of compressed air are probably fully appre- 
ciated in this country, but the fact remains that the most 
ingenious applications have hitherto been produced by 
our friends across the Atlantic. Numerous examples of 
labour-saving tools operated by comp air have been 
designed and perfected, the object in view being in- 
variably economic production: for drilling, tapping, 
reaming, chipping, caulking, and riveting in position, 
pneumatic tools have gradually asserted their economic 


superiority over hand labour, the result being that the 
use of such devices for special purposes has now become 
almost universal in America, English engineers have 
been, and indeed still are, hampered in the introduction 
of labour-saving appliances by the fear of opposition on 
the part of the Trades Unions, and probably this fear is 
responsible for the absence of initiative in this direction, 
which compares so unfavourably with American practice. 
In no branch of engineering is this comparison more 
noticeable than in that of shipbuilding ; there is not at 
the present time a “yo shipbuilding yard of any im- 
portance in the United States in which pneumatic labour- 
saving appliances are not largely , whereas in the 
United Kingdom a start has yet to be made by the ship- 
builders. Some of the more enterprising of our ship- 
builders appear, however, to have convinced themselves 
that so far as the application of compressed air is con- 
cerned, although we have failed to lead, we should not 
hesitate to follow, and the necessary arrangements havin 
been made by an English engineering company interest 
in the application of compressed air generally, the ship- 
builders on the Clyde, Tyne, and Thames will in the 
course of the next few weeks be afforded an opportunity 
(which, by all accounts, they will not be slow to take 
advantage of), of practically testing in their own yards 
the value of the pneumatic tools which are speciall 
adapted to their requirements, and which have met wit 
such decided suceess in the United States. In order that 
the tests may be carried out under the most favourable 
conditions, it is understood that the plant will be operated 
by workmen who have been trained in American ship- 
building yards, and who are fully competent to demon- 
strate its capabilities. 

The progress made in recent years in the development 
of machine tools generally in America is universally 
admitted, and it may be safely asserted that no modern 
engineering establishment in this country can afford to 
disregard that development ; as a matter of fact, many 
new workshops and extensions have been largely equipped 
with machine tools from America, and those of the older 
establishments which adhere to antiquated methods and 
obsolete contrivances, would perhaps do well to recognise 
that in this case, as in others, ‘‘the survival of the 
fittest” is an inexorable law. That English mechanics 
are capable of competing successfully with those of any 
other nation in the world there can be no question, but 
either from a lack of sufficient incentive, or from want of 
proper encouragement, they no longer hold that pre- 
eminent position which was at one time unchallenged, 
and the means of recovering which constitutes a problem 
which is well worth the earnest consideration, not only of 
those directly interested in the engineering profession, 
but also of those who take a patriotic pride in the welfare 
of their country. 


June 22, 1899. PROGRESS. 








THE MOTOR-CAR TRIALS AT UXBRIDGE. 
To THE EpiTor oF ENGINEERING. 

Str,—I notice in art report of the heavy vehicle 
trials carried on at Uxbridge in connection with the 
Automobile Club Competition, that a record of the 
results of the steam trolley entered by Messrs. Bayleys, 
Limited, was entirely omitted, notwithstanding this 
vehicle went through the trials and outshone all others. 
IT now ask you, in common fairness to those interested, to 
publish the results, including the respective performances 
carried out by this steam trolley and the competing 
vehicles. The results obtained by the Bayley trclley in 
the first trial were, in the opinion of the judges of the 
Automobile Club, too good to be true; and Messrs. 
Bayleys were instructed by the committee to prepare the 
tro. oi for a second trial so that the consumption figures 
of coke and water might be verified, and which took 
place on Monday last; this will explain the two results 





of the trolley contained in the Table. 


Heavy Wacon Triats HELD At UXxBRInGE, 


BALANCING OF ENGINES. 
To THE Eprror or ENGINEERING. 

Str,—Referring to the strict proofs I have given in m 
letters in your issues of May 12 and June 2, it may be leit 
to everybody’s judgment, to which proposal of dividin 
the connecting-rod’s mass he assents, and with whic 
sentence he agrees : 

1. Professor Dalby’s: The force F (component of R) 
produces the vibrations of the ship’s body horizontally 
and vertically. (Fig. 31, page 559.) : 

2. Of my own: The undivided force R produces the 
ie et oe, = = balanced. 

aving deci: or one of the two opinions, the parti. 
tion of the rod to be chosen is fixed. ortiite ses 

As long as Professor Dalby does not give the proof, 
that in the problem of ships’ vibrations the second com- 
ponent of R, 8 can be omitted, as he does, nobody can 
agree with his partition of the rod. 

Till Professor Dalby will give this proof strictly, I 
must consider this affair as settled. 

Yours respectfully, 


Elbing, June 25, 1899. L. Gumpert, 





AMERICAN BRIDGE CONSTRUCTION, 
To THE Eprror or ENGINEERING. 

Sir,—I have taken great interest in reading your timely 
and interesting article on the Atbara Bridge, and I feel 
certain you will be glad to correct an inaccuracy. 

The Phenix Bridge Company, of Phenixville, Pa., 
secured the order for the twelve steel bridges you refer 
to from the Russian Government for the Siberian Railway, 
These are about completed, and they have since received an 
order for six additional bridges. They were received in 
strong competition, both as to price and prompt con. 
struction. Yours truly, 

Joun Stertinc Deans, Chief Engineer, 
Pheenixville, Pa., June 19, 1899, 





Ontar10.—The population of Ontario has just been 
officially returned at 1,999,977. Toronto figures in this 
total for 183,172. 





PERSONAL.—Messrs. Sanders and Co., general agents 
for the Baldwin Locomotive Works, Philadelphia, have 
removed from 36, Lime-street to 110, Cannon-street, 
London, E.C.—Messrs. Wheatley Kirk, Price, and Co., 
of London and Manchester, notify us that they have 
admitted Mr. John Place, M. I. Mech. E., late works 
manager and chief engineer of the Linotype Company, 
Limited, into partnership.—Messrs. Crouch and Hogg, 
civil engineers, have removed their office from 175, Hope- 
street, to the Mercantile Chambers, 53, Bothwell-street, 
Glasgow. 





Private Owners oF Rattway Srock.—The eighth 
annual general meeting of the Association of Private 
Owners of Railway Rolling Stock was held at Derby on 
Tuesday last under the presidency of Mr. W. F. Butler, 
of Wrexham, the chairman. In moving the adoption of 
the Committee’s report for the past year the chairman 
reminded wnembers that the Committee had found itself 
unexpectedly confronted by the Regulation of Railways 
Bill ; and, with others, had urged upon the Government 
the necessity of having an independent inquiry into the 
principal question dealt with by the Bill, that of auto- 
matic couplings, before the Bill was read a second time 
in the House of Commons. A Royal Commission had 
been appointed accordingly, and care would be taken 
that the case of the private owners of railway wagons 
should be adequately brought before the Commission. 
He also mentioned that two other associations affected 
by the threatened legislation, namely, the Railway 
p, ll and Wagon Builders’ Association and the 
Society of Coal Merchants, were combining with 


20 Mites, AUTOMOBILE CLUB, JUNE 13, 1899. 
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The vehicle is constructed on the Straker system under 
the British motor patents, and its performance on the 
second trial represented the traction of 34 tons of net load 
at an expense of 1.75 lb. of coke per ton-mile, and taking 
the coke at 15s. per ton, this is equivalent in money to 0. 14d. 
per ton-mile for fuel. This isan economy of more than 
75 = cent. on any practice yet deduced by competitive 
self-propelling steam vehicle constructors of the light 
locomotive type. 

In sending you this letter I feel that the interesting 
result fully justifies my presuming upon your space, 

Thanking you in anticipation, 

Iam, yours faithfully, 
Srpney Srraker, Assoc. M. Inst. C.E. 





110, Cannon-street, London, E.C., June 28, 1899. 
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| | | | | ‘ 
| : Time | Water | | | Ayerage |Fuel Used 
Total Weight | Water Fuel | Fuel per | Ton- 
; aoaeanare ‘ : for 20 | 4 r Fuel. ; Speed per} per Ton 
s Weight. | Carried. | srites. | Used. | nlite. | Used. Mile. eae \Mile. 
a | ils Sees 
tn. ct. qr. tn. ct. qr. 1b.| h. m. 8. | miles Ib. 
41 Steam Carriage and : | | | 
Wagon Company .. 6 19 0/3 8 018 /3 4220! 136 gals. (6.8 gals.| Coal 197 Ib. 9.85 Ib. | 5.4 2.9 
42 Motor Carriage Sup-, | | | 
ply Company ..|8 18 0 1519 0 Resp | Petrol 4gals.  O.2gals.| 3.76 
43 Motor Carriage Sup- | | | | 
ply Company sa 6 0/2 41 0/827 0} go. | = 2gals. 6 pts. 0.1375 gal.| 5.84 
44 Daimler Motor Com- | | | 
pany’s P.O. Van ...4 1 3/118 1 0 13 59 0/2 gals. 7 pts. le » | Sgals. 0.15 ,,| 5.02 
45 Bayley’s Limited, first | | | | | | . 
trial .. as --|6 12 2 14 9 0) 99gals. (4.95 gals} Coke | 122Ib. 6.1 Ib. | 4.81 17 
| Bayley’s Limited, se- | | . 
| oondtrial ..  ..|/6 17 49 »)/ » | 12, 6.15,, | 5.0 Li 





this Association in this matter, and would bear 4 
proportion of the expenses incurred, and that the oy 4 
to this Association was in communication both wit o 
railway companies’ solicitor and_with the solicitor to t 2 
Mining Association of Great Britain with a view 
avoiding the omission of any evidence that might | 
necessary to throw light on the subject, or over. stieniee 
to one icular kind of evidence to the possible neg ; 
of another kind. He read the balance-sheet for the oo 
year and called attention to the fact that although 
subscription was then reduced for that year, the bs f 
in hand had been increased. After the discussion © 
matters dealt with in the report, and other ate’ ° 
interest to private owners, a cordial vote of than! 





the chairman concluded the proceedings. 
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CITO AND FURCE'S RAIL 


WE illustrate on this page a type of rail lifter of 
Continental origin which is now being introduced 
into this country by Mr. Paul Rothermel, of 105, 
Leadenhall-street, E.C. The general appearance of 
the tool is well shown in Fig. 1, which with the sec- 
tion, Fig. 2, shows clearly all details of the construc- 
tion. ‘The tool is essentially a pair of compound 
levers, one of which is supported on a fixed fulcrum, 
and is applied at one end direct to the rail, whilst the 
other end is depressed by a second lever, the fulcrum 
for which can be supported in any pair of the sets of 
unotches shown. In commencing work this second 
lever is supported in the upper pair of notches, and 
as the work proceeds is shifted in succession to the 
lower pairs. During the transfer the rail is prevented 
from springing back by the arrangement shown in the 
cross-section. A stop pivoted on the lifting lever, as 
shown, bears against a locking lever pivoted below, 
Behind this locking lever is a follower-piece, which 
slides in the segmental slots shown. It will be seen 
that the back of the locking lever is out of centre 
with the fulcrum of the lifting lever, and hence the 
latter having been forced down cannot fly back when 
the pressure is taken off, as the follower-piece sliding 
down in its slots takes up all slack and keeps the 
locking lever in close contact with its stop. To raise 
the lifting lever again, it is only necessary to lift this 
follower-piece, thus allowing the locking lever to 
moveback. For lifting the tool from place to place a 
convenient handle is provided. 





INDUSTRIAL NOTES. 
_ Tue “final notice” of the Trades Congress having 
just been issued we are able to forecast in some 
measure the nature of the discussions which will arise. 
The congress will be held on Monday, September 4, 
and five following days, in the Guildhall, Plymouth, 
this being the farthest point west that the congress 
has visited during its two-and-thirty years of annual 
assembly as the Labour Parliament of the Nation. 
The local committee of the Plymouth Trades Council 
have made out a list of hotels and private lodgings, 
giving terms and extent of accommodation, so that 
elegates can, if they so desire, make their arrange- 
ments in advance, instead of waiting until their 
arrival on the day of the opening of the congress. 
The Reception Committee unite with the Parliamen- 
tary Committee in giving a cordial invitation to the 
trade unions of the United Kingdom to send repre- 
sentatives to the congress. The “final notice” warns 
the respective bodies qualified to send delegates, 
that all subscriptions must be sent in by August 19, 
after which no delegates’ credentials will be issued ; 
and also that all amendments to resolutions must be 
sent in to the Parliamentary Committee at least four- 
teen days prior to the date of the congress, which 
amendments must be authenticated by the signature 
of the president and secretary of the society, and bear 
on their face the society’s official stamp. ~The object 
1s to insure that the proposals emanate from the 
union, and are not merely the expressions and opinions 
of individuals, or, if so, that rte must be endorsed 
formally by the members. 








The Compensation for Injuries Act occupies a first 
place in the list of resolutions, no fewer than thirteen 
resolutions by twelve unions being printed in the list. 
The several resolutions are carefully and thoughtfully 
drawn, and cover the whole ground, and for the most 
part the suggested amendments are reasonable from 
the point of view of the various bodies from which 
they emanate. The chief proposals are : 

The shipwrights propose that the Act be amplified 
and detined, and its provisions extended to all workers 
on land or sea. The house decorators and painters 
complain that a recent decision places them outside 
the Act, and urge that all scaffolding and plant used 
by them shall be included, that their work shall be 
treated as repairs, and that the 30-ft. limit be ex- 
punged from the Act. The carpenters and joiners 
desire that the 30-ft. limit be abolished, and that the 
Act apply to all workers. The Carters’ Association 
complain of inadequate provision and of cost of litiga- 
tion, and desire that a penal clause be inserted. The 
miners propose to extend the Act to all trades, to 
omit the clause relating to misconduct, that payments 
date from time of accident, and that all contracting 
out be illegal. The stevedores, builders’ labourers, 
dock labourers, navvies’, and other unions cover nearly 
the same ground. One resolution is special to the civil 
servants of the Crown. 

Seven resolutions deal with the hours of labour, the 
Mines Eight-Hours Bill heading the list. The general 
eight-hours day is supported by the gasworkers and 
general labourers’ union, and by the London Society 
of Compositors, the latter urging that it be made a 
“test question” at all elections. The bakers and 
others urge a 48-hours per week measure as a 
variation. 

Five unions urge international monetary reform on 
the basis of bimetallism, though that term is not used 
in either of the five resolutions sent in, but it is indi- 
cated in the language of the resolutions, especially in 
Nos. 24 and 25. 

Old age pensions have three resolutions—by weavers, 
barge-builders, and the united builders’ labourers’ 
unions; all of these urge that a national State 
system be instituted in which all workers shall 
participate. 

The shop assistants ask for a shop-hours _— 
Bill, with a maximum number of hours per week in al 
shops, and the journeymen felt-hat makers propose 
that in future no delegate be admitted to congress 
wearing a felt hat unless it contains the label of the 
Felt Hatters’ Union. This curious resolution is but 
the logical outcome of previous congress resolutions. 

The cigarmakers propose to empower the Parlia- 
mentary Committee to levy the unions ls. per week 
in the case of a lock-out, and a further levy on the 
vote of the trades. The patternmakers propose to 
expel from the congress any delegate who brings a 
charge against any society, except in accordance with 
rule. The boot and shoemakers propose that congress 
be held on the August Bank holiday in each year. Six 
resolutions propose to amend the Factory Acts. One 
by the builders’ labourers to include the building 





trades within the purview of the Acts; another by 
the tailors, to provide workshops as a sanitary 


LIFTER. 


measure; the textile workers to abolish all fines and 
deductions, and to compel surgeons to report all cases 
of injury; another to increase the number of inspectors, 
and one to extend the ‘‘ particular clause to all workers, 
and to make the employer responsible for the sanitary 
condition of the workshop.” 

Two unions—the carpenters and joiners, and the 
blacksmiths—urge renewed efforts to secure to trade 
unions the full right to deposit without limit in the 
Post Office and Trustee Savings Banks, as given by the 
Acts to Friendly Societies. Five resolutions are sent 
in by two associations with respect to postal employés’ 
grievances, one of which calls for the re-instatement 
of two clerks dismissed some 10 or 12 years ago, 

Three resolutions deal with the question of ‘‘ fair 
wages” and the “fair clause in all Government con- 
tracts, one fora minimum wage of 24s. per week of 
48 hours for all labourers.” The steel smelters demand 
compulsory weighing of their work as in the case of 
miners, and the navvies require compulsory weighing 
or measuring in all quarries. 

Two resolutions deal with co-operation and trade 
unions, one by the tailors requiring trade union 
rates and conditions, and one by the enginemen sup- 
porting co-operative production. The shipwrights 
seek to extend international trade unionism by the 
interchange of reports and by such notices as may 
be conducive to the best interests of the several in- 
dustries. 

Four resolutions deal with Parliamentary elections 
and representation, the general idea being that more 
labour representatives are required, and that the means, 
therefore, should be provided. One proposes a general 
levy to pay the salaries of those elected who act in 
accordance with the policy of the congress. The 
_— member thus paid would have a lively time 
of it. 

Five resolutions deal more or less with questions of 
safety to life and limb, by the watermen as to gear and 
life-saving apparatus ; by the enginemen as to persons 
in charge of steam engines ; by boilermakers as to in- 
spection of boilers, and one as to brass casting as to 
safety and sanitary conditions. 

Child and juvenile labour are dealt with in two reso- 
lutions, and education in one on similar lines. The 
general drift of these resolutions is in favour of the 
abolition of the half-time system, raising the school 
age, and the giving of better education to the young of 
the working classes. 

The Parliamentary Committee is severely censured 
for giving its printing to a firm not paying the trade 
union rates, or where the union conditions of labour 
are not observed. The coachmakers propose public 
inspection of vehicles, the railway men of railways, 
and the dock labourers of docks and wharves. The 
shop assistants condemn Sunday labour. 

The remainder of the resolutions deal with such 
matters as registrars’ charges for certificates of death ; 
to extend the provisions of the Merchandise Marks Act 
to all impo a to reject the federation scheme, 
to amend the Truck Act, for municipal bakeries, to 
amend the Employers’ and Workmen Act, to abolish 
capital punishment, bookbinding by the Stationery 
Office, workmen’s dwellings (two resolutions) arbitra- 
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tion in labour disputes, and the giving of characters 
by employers. 

There is no lack of variety in the foregoing resolu- 
tions, and it is noteworthy that all the old socialistic 
resolutions are conspicuous by their absence, except as 
regards the eight hours, and even that is very mildly 
put forward this year. 





The action of the packers and clerks at Messrs. 
Pawson and Leaf’s was doubtless precipitate, and was 
fraught with danger to those who were bold enough 
to strike, but the result seems to justify their action. 
Had the firm been less considerate, the places could 
doubtless have been filled up quite easily, but it would 
appear that the directors rather preferred to inquire 
before taking such an extreme step as to dismiss at 
once and permanently all those who left their work. 
The questions at stake affect all the great drapery 
houses, and other concerns commonly designated 
‘*universal providers.” All those establishments 
which deliver the purchases made have to pack and 
send out the goods as early as possible, so that delivery 
shall be made on the same day, or the day following, 
the purchase. This quick despatch is necessary for 
the firm, as well as satisfactory to the purchaser. In 
order to do this, the hundreds of orders have to be 
dealt with, the package in some cases containing a 
number of different articles from different parts of the 
establishment, all of which have to be assorted and 
made into parcels for each customer. To effect this, 
no doubt a lot of late work has to be done, hours after 
the shop is closed. But atime comes when the last 
straw breaks the patient camel’s back. This seems to 
have been the case at the firm mentioned, and then the 
workers revolted. It is difficult to lay down hard-and- 
fast lines in such cases ; what requires to be done is that 
this work be so distributed that the strain shall not 
approximate to breaking point. Naturally the work 
is heavier at one time than it is at another. The 
managers cannot foresee, except in certain instances, 
whether this day or that will be very busy or very 
slack ; the rush comes unawares. But by prudent 
arrangement those who work late one night might be 
let off early another night, and so equalise the hours 
in some way. If the firm in question can do it, other 
firms can, and therefore it may be that the strike of 
last week, under the shadow of St. Paul’s, will even- 
tuate in good. 


The position of the engineering trades throughout 
Lancashire has changed but little of late, though 
there are rumours of lessened pressure of new work 
coming forward in some branch or branches. But 
this can only be described as a tendency, for it has no 
appreciable effect upon the general condition of 
activity, the various establishments having sufficient 
orders on hand to carry them well over the current 
year, and some far into, if not wholly over, next year. 

here is no slackening off in employment in the prin- 
cipal branches of trade, as the unemployed lists of the 
several unions — although some of the branch 
secretaries prefer to describe trade as moderate rather 
than good. This is a peculiarity, and may mean that 
while the term ‘‘ good” would attract newer men to 
the locality, ‘‘ moderate” would make them hesitate 
to venture, or would induce them to stay away. There 
is one little cloud in the horizon, namely, the cost of raw 
material and fuel, the increase in which would neces- 
sarily hamper engineering firms in tendering for new 
work or accepting new orders on anything like the 
basis of prices prevalent of late. The cost of produc- 
tion has increased ; to what extent labour has con- 
tributed in the increase is not apparent, but materials 
have cost, and are costing, more. There is a scarcity 
of pig iron, and local makers are practically out of the 
market, and there is little offering from other districts. 
The whole output is required for current use, and 
there is none in stock. In the finished iron trade there 
is continued activity, and prices are well maintained. 
There is one phase which is developing and extending, 
namely, the abolition of all discounts and the quoting 
of net prices instead of quotations with a discount. 
This may mean an advance in price, though not a quot- 
able one. The steel trade continues active, and prices 
are firm and strong, showing a hardening tendency ; 
some kinds even advanced during last week. On the 
whole, the condition of the iron and steel trades, both 
as regards the ee of material, and all the 
branches engaged in its manufacture and use, is en- 
couraging, and the prospects for some time to come are 
fairly good. 





The position of affairs in the Wolverhampton dis- 
trict is one of coritinued prosperity in the iron and 
steel trades generally. The large demand for local 
consumption by the eovtur hardware industries and 
by the general staple trades keep the furnaces, mills, 
and forges in full operation to meet the requirements 
of customers for various classes of finished iron. Bars, 
hoops, plates, and angle iron are in great request, and 
heavy consignments of railway materials, hoops, fenc- 
ing sheets, and roofing sheets, are wanted for the Cape 


firm in the district has secured an order for 500 tons 
of gas-strip at a good price, and other offers for 
various kinds of material are under consideration for 
the same market. The iron and and steel trades 
are so busy everywhere that all competitors have 
a chance, for production is below the demand. 
The steel trade is very active; makers are so 
full of orders that they are not able, as a rule, to 
accept further orders, except on the condition of de- 
ferred deliveries. Prices are very firm all round and 

ig iron can only be obtained at enhanced values. 

he general run of the hardware trades, both light 
and heavy, keeps up the recent record for activity. It 
is exceptional for any industry or local branch of trade 
to report real slackness, all such terms being compara- 
tive only. Most of the trades are very busy, many of 
them are on overtime, and even those who report trade 
as only moderate have scarcely any members out of 
employment. Some industries are not quite so pressed 
as others; but, as a rule, all are busy. The cycle 
trade has looked up, and may be said to be fairly 
well employed, as compared with a few months ago. 
There are no serious labour troubles pending, nor does 
it appear that any are looming in the near future. 
Peace and prosperity seem to travel together at the 
present time. 





In the Birmingham district the iron and steel trades 
continue brisk in most departments, in some instances 
the orders are so numerous that makers are quite 
unable to keep pace with current requirements. While 
there is a great demand for material for home consump- 
tion, there has been an influx of foreign trade ; orders 
having been freely given out, especially by Spain and 
Portugal. The upward movement in the finished iron 
trade has continued, some of the chief unmarked bar 
manufacturers being able to realise above the quota- 
tion price for their material. Outside competitors are 
not now much in the field, for each locality has its own 
demands to satisfy, or old customers, which is nearly 
the same thing. There is a good demand for steel, at 
the higher rates quoted since the last quarterly meet- 
ing. The general run of the iron, steel, and other 
metal-using industries may be said to be busy, some 
being more pressed than others, but none can be said 
to bedepressed. There are no serious labour troubles ; 
employment is fairly good in all cases, wages are fair, 
and the general condition is favourable. 





Resumption of work by the plasterers was general 
last week in accordance with the terms agreed upon at 
the conference held in London. The building trades 
held another conference in Manchester last week to 
discuss and settle the basis for the proposed Board of 
Conciliation. The terms were agreed upon and the 
basis was transmitted to the officials of the Master 
Builders’ Association for their consideration. Presently 
the representatives of the various bodies will meet to 
mutually discuss the matters raised, and settle the 
basis of the Board. There is every reason to believe 
that a Board will be constituted on such a basis as 
will enable it to grow and expand so as to take in 
matters other than those first to be submitted. It is 
better not to assume too much at the beginning, but 
to make the rules and regulations sufficiently elastic 
to take in other points as they may arise. 





What is described as a “‘ novel strike ” has arisen at 
Enfield. It would appear that the medical men have 
organised, and have refused to attend on any person 
connected with ‘‘ medical aid societies.” A doctors’ 
club has been started, so that the members may be in 
contact with each other and be able to act together. 
The wisdom or otherwise of this arrangement need 
not be discussed ; the fact remains that there would 
be no medical aid societies if there were no doctors 
willing to represent them. 





The Liberty and Property Defence League, whose 
— is Karl Wemyss, is determined to make a 
ght against the Half-Timers’ Bill in the House of 
Lords. It is doubtful whether the League will be 
largely supported. The Bishops will doubtless support 
the Bill, and so will most of the supporters of the 
Government. The Opposition Lords will also support 
the Bill. 
In this connection it may be well to refer to the 
double vacancy at Oldham, which is the chief centre 
of the cotton-spinning industry, the Cotton Spinners’ 
Association, of which Mr. Thomas Ashton, J.P., is 
the secretary, being located at Oldham. He is a 
Liberal or Radical in politics. But it appears that 
Mr. James Mawdsley, the representative of the 
textile workers, who is a Tory, is solicited to stand. 
Both had to stand out against the Half-Timers’ Bill, 
while Mr. Grumott, who is an employer, supported it, 
the latter being the Liberal hewn, + rel for Mr. Ash- 
croft’s seat, vacated by death. If Mr. Mawdsley wins 
a seat, he will be the first textile-worker to succeed, 
and also the first workman who stands asa Tory. It 





and Australian markets. It is reported that a leading 


textile-workers in Oldham will be towards a labour 
candidate. The constituency is largely composed of 
the working classes, but a large number of the voters 
are co-operators, and have stakes in the co-operative 
mills in the borough. On labour questions Mr. Mawd. 
sley is mainly with the old school of labour leaders 
but he has swerved over the eight-hours day by legal 
| enactment, and some other questions. 





A labour struggle of almost unprecedented duration 
has just terminated in West Yorkshire. Nearly two 
| years ago the miners at the Haigh Moor Collieries, 
at Altofts, struck work because the proprietors, 
Messrs. Pope and Pearson, introduced coal-cutting 
machinery into the mine. For 72 weeks the men 
resisted the introduction of machinery, but last week 
the men agreed to resume work on the system of day 
wages. Strikes against machinery are futile, they 
always end in failure. It is better to make some 
reasonable arrangement at once, so as to avert a labour 
disaster. 

The disastrous effects of the coal strike in South 
Wales are indicated in the annual report of the Ebbw 
Vale Steel, Iron, and Coal Company recently issued, 
The strike lasted five months. The company felt it 
most severely because it has both collieries and steel 
works, and so was affected in two departments simul- 
taneously. Truly, the effects of that dispute were 
disastrous. 


The building trades disputes in Berlin entered on a 
newer and better phase last week, the employers and 
the men having agreed to apply to the Trade 'l'ribunal 
Conciliation Board to act as mediators. This is 
another triumph for the principle of mutual arrange- 
ment, or of reference to the best-constituted body to 
discuss terms and conditions with a view to settlement. 
The Board settled the difficulty on Saturday last by 
the concession of increased wages until March, 1901, 
after which date disputes will be settled by a joint 
committee. 





The Danish lock-out was also submitted to the con- 
sideration of a committee last week and some progress 
was made in the direction of a settlement. Some of 
the contentions were more or less technical, one having 
regard to a violation of existing agreements, the other 
to a breach of the law. But the decision on those 
points will facilitate an arrangement on all other 
matters in dispute, so that the chances are that the 
dispute will terminate at an early date, if not before 
the publication of these Notes. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on the 
23rd inst., Mr. T. H. Blakesley, Vice-President, in the 
chair, a paper ‘‘On the Magnetic Hysteresis of Cobalt,” 
by Professor Fleming, Mr. A. W. Ashton, and Mr. H. J. 

omlinson, was read by Mr. Ashton. A rectangular- 
sectioned circular ring of cobalt was insulated with silk 
tape and wound over with four secondary coils put on at 
quadrantal positions. Over these secondary coils six 
primary coils were placed, and the ring was submitted to 
a complete set of magnetic tests with a ballistic galvano- 
meter. From these observations various curves have been 
plotted, and the results have been compared with a similar 
set of ings taken on a cast-iron ring. A chemical 
analysis of the cobalt showed that it contained about 
1 per cent. of iron and 1 percent. of nickel. The authors 
conclude that although in general form the magnetisation 
curve for cobalt resembles that of cast iron, its hysteresis 
exponent is similar to that of annealed soft iron. The 
absolute hysteresis values corresponding to various 
maximum flux densities are, however, not very different 
from those of a typical variety of cast iron. Professor 
Everett referred to the fact that the sample of cobalt con- 
tained about 1 per cent. of iron, and said that it would be 
— to know how cobalt free from iron would be- 

ave. 

The chairman said that the hysteresis curves obtained 
from the step-by-step method could not be applied to 
dynamos because the time taken to perform the cycle 
altered the shape of the curve. He would like to see the 
curves for cobalt determined in cases where the cycles 
were quickly executed. 

A discussion on ‘‘ Physical Tables 
Mr. J. Lupton. ’ k 

Mr. Lupton briefly reviewed some of the difficulties 
met with in compiling physical tables and in keeping 
them up to date. He divided them into four classes, 
according to their objects, and criticised several well- 
known books of constants. He pointed out the danger 
of leaving out apparently obvious figures, and refe 
to the necessity for accurate proof expan. : 

Professor Everett said that in his work he had aimed 
an idea of the meanings of various numbers, 
rather than stating them with great accuracy. He drew 
attention to the difficulty of condensing large series of 
numbers into a clear and concise table. : 

Mr. Watson said that it was important that the units 
in which numbers were expressed should be stated at 
the head of each table. all 

The Chairman having pointed out one or two “— 
ints to be attended to in the compilation of tables, the 
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will be curious to note what the attitude of the 





iety adjourned until next October. 
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EVAPORATIVE CONDENSERS.* 


By Mr. Harry G. V. OLpHAM, of London, 
Associate Member. 


(Concluded from page 723.) 


The Efficiency, Arrangement, and Design of Fans as 
Applied to Evaporative Condensers.—It has been shown 
by experiment that, by the use of a current of air pass- 
ing over the surface of a tube upon which water is run- 
ning, the efficiency can be increased from 40 to 50 per 
cent. Taking full advantage of this 50 per cent. reduc- 
tion in surface, an evaporative condenser of the vertical 
brass-tube type should not require more surface than 
an ordinary surface condenser, that is, about 2 square 
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| A fan fixed directly under rectangular boxes, as shown in | fans varies from 1 to 2 per cent., or sometimes more, of 
| Fig. 70, is not so good as the fan placed in Fig. 68. A | the total engine power. 

still inferior method is that in Fig. 71, in which the fan is| Conditions Governing Design, Arrangement, and Main- 
arranged as shown below rectangular boxes. The fan | tenance of Evaporative Condensing Plants.—It is very im- 
|in Fig. 72 at B is also very inefficient, while the design | portant that ample means should be allowed for cleaning, 
at A is not to be commended at all. The type of con-/ especially upoa the outside surface of the tubes. One 
| denser in most cases governs the er of the fan. | — foot of tube surface would evaporate half a gallon 
|The efficiency of the fan itself is not here considered so | of water per hour, so that if the water is only moderately 
| much as its steam -condensing value. The examples | hard, the amount of deposit in a year would be consider- 
given in Figs. 65, 66, and 67, are merely theoretical. These | able. The circulating water itself should be kept clean. 
various arrangements are working in one or the other of | One method of removing very hard scale from the tu 
| nearly all vertical-type condensers, and the efficiency of | resembles that used in the case of feed-water heaters, 
{the apparatus is to a certain extent increased thereby in | namely, to stop the water in circulation and to pass steam 
‘all cases. It is not advisable to use a fan at all in hori- | into the condenser, when the difference of expansion 
zontal condensers, and this type should really be designed | between the tube and the scale causes the latter to crack ; 
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Diagram of General Arrangement of Condenser. 
_— =| Automatic 
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feet per indicated horse-power, though satisfactory 
results have not yet been obtained on theselines. Various 
arrangements of fans are shown above. Fig. 65 re- 
presents a tube with a small fan at the lower end, the 
ee being exposed to the atmosphere. This tube might 
e enclosed, as in Figs. 66 or 67, without great loss of 
efficiency, These three arrangements would suggest that 
probably a freezing action would take place near the tube 
due to the rapid evaporation of water caused by the air 
current, Fig. 68 shows a fan working in the centre of a 
one condenser with concentric rings of tubes. The 
a may be arranged at the top of the condenser as in 

ig. 69, but such an arrangement would have little, if 
any, advantage over the former method shown in Fig. 68. 





.” Paper read before the Institution of Mechanical En- 
gineers, 
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with sufficient surface to do without its use. In the 
horizontal wrought-iron tube condenser each square foot 
of surface should condense from 2 Ib. to 4 1b. of steam 
per hour, that is, about 8 square feet per indicated horse- 
power. The value of a fan as increasing the hourly con- 
densation under existing circumstances, when working 
with vertical-type condensers, cannot be taken at more 
than 20 per cent., and very often this amount is reduced 
to 10 per cent. or 5 per cent., or even lower. Where con- 
densers are not designed to take the maximum load, fans 
are sometimes used to carry the engines over the maxi- 
mum load. The style of fan that appears to find most 
favour for this class of work is one with blades such as 
could be laid on the surface of the cone, the backs being 
radially straight. The faces delivering the air are con- 
cave with convex backs. The blades are set at an angle 
in the usual manner. Water should not be allowed to 
fall on the fan blades. The power required to drive the 








it can then, as a rule, be easily removed by hand. The 
exhaust pipe may enter either at the top or bottom of the 
condenser. The pipe is generally made of mild steel 
plate ;*; in. to } in. thick, with substantial faced flanges 
riveted to each end ; and aos 18 in. to 24 in. in diameter 
are often erected in complete lengths 40 ft. to 50 ft. long. 
They should, if possible, have a fall towards the con- 
denser, but if circumstances do not permit of this, they 
can be so arranged as to drain back into a chamber at the 
lowest point in the run from which a pipe is led to the 
air pump. The outlet pipe from the bottom of the con- 
denser is led with a fall direct to air pump. Where the 
condenser is about 29 ft. or 30 ft. above the hotwell, this 
run of pipe may be dispensed with. The condensed water 
then drains through a pipe directly into the hotwell. The 
air pump then deals with the air from the top of the 
condenser only, from which a much smaller pipe is led to 
the air pump. Between the condenser and the air pump 
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a cooler is fixed, into which a spray of water is admitted 
as in an ordinary jet condenser, thus reducing the final 
temperature of the air. . 

Jointing and Testing.—All joints should be machined, 
and made even more geen + gy steam joints. The 
joint may be made with rubber insertion, asbestos, or 
asbestos soaked in boiled oil. When the whole of the 
pipe work and condenser is erected it should be tested 
under water pressure, the pressure from a water-main 
being usually sufficient for this. On the occasion of 
starting a certain condenser it was found that the vacuum 
could not be maintained. Examination was made of all 


A. 
-®- 


densers with fans and without casing are invariably | 
laced in the open. The practice of connecting several | 

co engines up to one condenser should 

but where the engines are small they ma; 


efficient weight for weight, and occupies much less room 
than the cast-iron condenser. 
be discouraged, | easily removed from the plain tube than from cast-iron 
be connected | tubes. Greater success has been obtained with a distri. 


he le can be more 


into one exhaust main with controlling valves to shut off | bution of water over the tubes in the horizontal type than 


each as requii Where the engine-room is 


covered by a wire grating. 
these gulleys to the circulating pump. The condenser is 
built upon girders, and the circulating water after passing 





The vertical 


being ex- | with the vertical type, and when space permits the former 
tended od newly built, the roof a ee a | is recommended. 

i in one or two places slo 0 & 5A 
aut ie 2 Stoner al inatis eden | space is very limited. Condensers of this kin 
is| present give those results which were expected, too 
much value havin 
over the tubes should be allowed a fall of 3 ft. or 4 ft. | ample cooling surface is 


brass-tube type with fan is ona when 
© not at 


been placed upon the fans; but if 


owed, the author considers 


,D 





D 














SSE 


tf 


S 


Seas ‘@), Fig.75. AVS 


Ledward ( 
Cast -iron Condenser ( 
150 H.P ( 


( 


U 


| 


for 


with Air Pump. 





—_> - 
f 
| 
i 
‘t | cao 


4 








For Detail 
See 
oe Figs. 18 and 19. FA 


jo 











|Gast - iron | Water Collecting Tank || 
I eal I I 


Cast - trom 





Water Collecti. 
































—s. 


or" 























Ld - > 
« cS © 
— Air 
alia C « F 
yy y Yj 
(4904 U) YY tz} 
Uy yy YY 
tS 
Y Yy Yj 




















































Sa 
1 












Yi ia 
Cliath Be LMibdssigast 
1 ie ELSE 



















































-_<« 


437007 apy 












































7 














— 








(sa0e) 


aS 





the joints, and a few noticeable leaks were stopped, but 
still it was very far from being tight, and continued to 
give trouble. At last it was decided to test the whole 
apparatus under water presure, when the leaks were soon 
detected and made , with the result that the required 
vacuum was obtained. Another case in which air leakage 
caused trouble was when the feed pumps were abnor- 
mally large for the boilers they were feeding, and pumped 
a considerable amount of air along with the water. It is 
desirable to place the condenser as near the engines as 
possible to save cost of pipes, bends, &c., and also to re- 
duce the risk of leakage. Condensers are working satis- 
factorily at a distance from the engine of 100 ft. to 120 ft., 
= stom 9 cases a ee — —— type should 

ex as much as possible, the it place being upon 
the roof. Care should also be taken, especially . the 


plain tube or wrought-iron horizontal type, to shield the 
tubes from the direct action of the wind, which the 
author has observed to sweep a portion of the nest of 
tubes quite devoid of circulating water. 





Vertical con- 





before it reaches the roof. This is a very effective means 
of lowering the temperature of the cooling water, or a 
wrought or cast-iron tank of ample area and about 2 ft. 
deep may be placed under the condenser. The arrange- 
ment of piping is shown in Figs. 73 and 74. Duplicate 
plants are not required with a condenser, the steam being 
— into the atmosphere while any slight repair is 
made K 

The average cost of evaporative installations is about 
20s. per 1 horse-power, exclusive of the cost of air and 
circulating Frees and connections. When compared 
with jet condensers the cost is no doubt greater, but in- 
cluding reservoir construction and cooling apparatus the 
evaporative condenser is more economical. me judg- 
ment must be used when selecting a condenser fer any 
particular purpose. en ample room and good founda- 
tions are at hand and the condenser has to be worked 
under rough conditions, the cast-iron type is more suitable 
and cheaper than other types. The horizontal condenser, 
fitted with wrought-iron or copper tubes, is far more 








25 Feet 


them. 
Circulating Pumps.—Various kinds of pumps are used, 
but that which seems to find most favour for this class of 


pump should be used. 


that no difficulty whatever should be experienced with 


work is the ordinary centrifugal pump. 


Air Pumps.—It is very important that an efficient air 


. The size as designed for an 


ordinary surface condenser would be generally suitable 
for an evaporative condenser of the same capacity. 
Various designs are appeen, including the ordinary 


marine air pump with t 


ree sets of valves, the single- 


valve pump, as on the Edwards system, and displace- 
ment pumps similar to those used with jet condensers. 


In some cases three barrels are arran 


in a line and 


are driven by a three-throw crank, coupled directly to 


an electric motor runnin 
as tt eee 
riven by a high-s motor runnt 

revolutions per minute, connection being made to the 
pumpshaft by a worm and wormwheel running in a 


r minute. 


from 100 to 200 — 
esign of pump is sometim 
“4 A 1000 to 2000 
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EVAPORATIVE SURFACE CONDENSERS 
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of oil, and giving a reduction in the speed to 100 or 120 
revolutions on the pumpshaft. The author has only been 
able to deal with the important subject of air pumps in a 
very brief manner; cooling towers and reservoirs have 
been purposely omitted. 

Throughout the paper 20 lb. steam per hour has been 
taken as the amount required to develop the indicated 
horse-power. 





MercHANT SHIPPING.—From 1889 to 1897 the British 
mercantile marine increased to the extent of 1,630,000 
tons. Germany followed Great Britain with an increase 
of 361,000 tens ; then came Norway with an increase of 
267,500 tons ; Japan with an increase of 206,400 tons ; and 
the United States with an increase of 177,600 tons. The 
increase in French mercantile shipping in the same period 
of eight years was only 16,600 tons. 

BriciaAN Buast-FuRNACES.—The number of furnaces in 
blast in Belgium at the commencement of May was 34, 
while six furnaces were out of blast atthesame date. To 
the total of 34 representing the furnaces in blast in Bel- 
gium at the commencement of May the Charléroi district 
contributed 14; the Liége district, 14; and the Luxem- 
bourg, 6. The production of pig in Belgium in the first 
four months of this year was 401,050 tons, as compared 
with 330,420 tons in the corresponding period of 1898. 





More AMERICAN Biast-FurRNAcES.—A considerable 
number of new blast-furnace a ger will shortly be brought 
into operation in the United States, and will materially 
add to production in 1900 and 1901. The National Steel 
Company is preparing to build three large stacks. The 
Buffalo Steel Company will probably build five, at Stony 
Point, near Buffalo, and the Cambria Iron Company will 
add one or two modern furnaces. The Federal Steel 
Company is getting out plans for a group of four large 
furnaces at South Chicago, and the Carnegie Steel Com- 
pany is to add two at Duquesne. 





Roiiine Stock ON THE EASTERN OF FRANCE RAILWAY.— 
At the commencement of this year the Eastern of France 
Railway Company owned 1345 locomotives of various 
types, 3489 passenger carriages, and 31,548 goods trucks. 
With the view of coping with the Paris Exhibition traffic 
which will have to bedealt with next year, a considerable 
quantity of new rolling stock has been ordered. Warming 
by steam has been introduced upon all the company’s 
lines; a commencement has also been made with the 
introduction of the block system. The introduction of 
this system, electric clocks, and the Westinghouse brake 

involved the company in an outlay, to the close of 
1898, of 436, 6007. 





Frencu Coat Imports.—Notwithstanding the progress 
made by French coal mining during the last ten years, 
France is still largely dependent upon her neighbours for 
the coal which she requires. In the first three months 
of this year the imports of coal into France amounted to 

559,800 tons, as compared with 2,154,480 tons in the 
corresponding period of 1898, 2,157,560 tons in the 
corresponding period of 1897, and 2,163,490 tons in the 
Faacshonding period of 1896. Of'the coal imported into 

Tance in the first three months of this year, 1,473,690 
tons came from Great Britain, as compared with 
1,273,830 tons, 1,196,940 tons, and 1,182,620 tons in the 





vorresponding periods of 1898, 1897, and 1896 respectively. 
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THE VARIOUS SYSTEMS OF RAILWAY 
FOG-SIGNALLING.* 
By Mr. WIitrrip Swanwick Bout, Assoc. M. Inst. C.E. 


Wiru the constant growth of railway traffic the ques- 
tion of fog-signalling becomes of more and more import- 
ance, and it is not surprising to find that for many years 
past a fountain of ideas—new and otherwise—for im- 
proving or superseding the established method has been 
steadily playing in the Patent Office. Thus for the six- 
teen years 1877-92 the published specifications for ‘‘ fog 
and audible signals” number 220. Of these, however, 
only a smail proportion are worthy of consideration. 

The following is a general classification of schemes of 
working : 

A. Signals on the road : 

1. Men with detonators, lamps, and flags. 

2. Detonators placed by special lever in signal-box. 

3. Detonators placed automatically by combined action 
of train and signal-wire. 

4, Gongs, whistles, &c., controlled from signal-box. 

5. Gongs, whistles, &c., controlled by wheels of train. 

6. Gongs, whistles, &c., worked by wheels of train. 

7. Miscellaneous. 

B. Signals on engine or train: 

1. Mechanical movement throughout. 

2. Mechanical movement on engine worked by pull of 
road magnet. 

3. Relay apparatus operated by mechanical contact 
with road apparatus. 

4, Relay apparatus operated by road magnets. 

5. Induced local currents. 

6. Electrical contacts. 

7. Miscellaneous. 

Of these, the standard system A! at present holds the 
field, being, however, to a limited extent supplemented 
by A2, A’, A4, and A®& Other methods have as yet not 
been used as working signals, — a very considerable 
amount of experimental work with various systems has 
been carried out. 

Within the limits of the present note it is quite impos- 
sible to critically consider these various proposals ; more- 
over, the author having his own scheme, his remarks on 
others might not be looked upon as free from bias. He 
therefore prefers to deal with the subject more generally, 
feeling that the time has now come when it is advisable 
that the question should be carefully inquired into by an 
impartial body of experienced railway engineers and 
electricians, with a view to deciding if a method has yet 
been proposed which is an improvement on the present 
standard system, and suitable for general adoption. He 
therefore takes this opportunity of — at a com- 
mittee should be appointed to formulate a list of require- 
ments and consider plans submitted, and to give a 
thorough practical trial to any methods that they may 
deem sufficiently promising. The unnecessary expense 
incurred in fitting up rolling stock to suit two, or even 
three, systems of continuous brakes should be taken as a 
warning not again to deal piecemeal with a subject better 
made a Clearing House matter. 

That the existing system, notwithstanding the good 
work it has accomplished, and the care and attention 
lavished on its development is yet far from perfect will be 
generally conceded, and the point need not be elaborated. 





* Paper read before the Engineering Conference of the 
Institution of Civil Eugineers. Section I.—Railways. 





The question is, Can it be improved upon? In the 
author’s opinion it can. 

Consider the object of the signal ; it is to give informa- 
tion to the engine-driver. Surely, when visible roadside 
signals become invisible signals, it is better to do this by 
apparatus carried by the engine, and capable of giving 
all the information wanted (danger and clear, distant and 
home, and which road made) than by trusting to a sudden 
explosion on the road to indicate “‘ Signal on ;” the absence 
of an explosion being taken to mean “‘line clear.” If in 
clear weather a positive line-clear signal is required, 
much more is it required in fog, when the line ahead 
cannot be seen. 

In the hope that this view may be generally taken, the 
author submits the following list of requirements as a 
basis for discussion : 


. Certain action, 

Simple construction. 

. Slow deterioration. 

Good protection from accidental damage. 

Easy replacement of dam: or worn-out } gg 
Minimum amount of cleaning and overhauling. 
Moderate first cost. 

. Moderate maintenance and working expenses. 

. Signals must be given in the cab of the engine and 
in any vehicle fitted with receiving apparatus. 

10. Action must be independent of speed or even 
movement of engine, and applicable as a starting signal. 
Al 11. Apparatus must work when engine is run either end 

rst. 

12, Two distinctive ae must be given for danger 
and line clear respectively. 

noe agree: and home signals must be clearly differen- 
tiated. 

14. The signals must be capable of redelivery at intervals 
as arranged. 

15. Repeating in signal-box must be provided for. 

16. A clearing signal should be given from the tail 
vehicle to the signal-box to show that the whole train has 
passed, and on which line, if more than one each way. 

17. Commencing failure of action must be at once in- 
dicated while correct signals are still being given. 

18. The failure of movable apparatus or electric currents 
on = road must result in the engine receiving the danger 
single. 

19. It must be impossible for the engine-driver by 
tardiness in stopping a bell or working a signal replacer, 
or — to prevent the receipt of a succeeding 
signal. 

20. The whole apparatus must be unaffected by fog, 
frost, snow, rain, wind, or changes of temperature. 

21. It must be possible for the apparatus to be nade 
use of at a moment’s notice whenever required. 

22. It must be possible at junctions to indicate which 
road is made, 

23, Each signalman shall be able to veto “line clear” 
given by the signalman in advance, so that he may quick] 
stop a train on which he notices anything wrong as it 


OPTS Om oboe 


passes. 

24. The system must admit of lock-and-block and of 
automatic block working. . 

The above requirements are all successfully met by the 
author’s system of hay ag signalling without contact, 
the _—— of which has been proved at top speed on a 
Great Northern express engine. _ 

An important point to settle in the case of signals 
— on the engine is the form which these signals shall 
take, 
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Suppose for instance that « miniature semaphore is 
used : 

Is it to show for a few seconds only, and then automa- 
tically disappear ? 

Is it to be replaced out of sight by hand ? \ 

Is it always to stand as a record of the last signal re- 
ceived, and therefore of the conditions under which the 
engine is running ? 

Is a bell to be rung to cail attention to the receipt of a 
signal ? 

If so, how is the bell to be stopped ? 


c., &. 
All things considered, the author believes the best 
arrangement is for the semaphore to always show the last 
signal taken, and for a bell to ring all the time the signal 
is on, unless stopped by hand in a way which cannot in- 
terfere with the semaphore at all or with the next ringing 
of the bell when a signal is taken. 








FORGINGS, AND THE MACHINES USED IN 
PRODUCING THEM.* 
By Epwarp SAMmve. Brert. 

Serinc how readily both wrought iron and steel lend 
themselves in a plastic state to be fashioned into every 
conceivable form, and any required dimensions, it is 
evident that with suitable tools and suitable power for 
actuating those tools, forgings should be made accurately, 
and with similar ease to that with which tools and power 
perform other functions. 

With regard to tools, the basis for accurate forging is 
die-forging, and the idea of making dies or tools having 
an impression of the whole or part of the article required 
is, no doubt, widely used with more or less endeavour to 
approximate what dies should be, and what they may be 
expected to do. 

Jies as tools have been greatly utilised by trades 
having little or no affinity with the more important 
branches of the engineering trade; and by their means 
work of great utility and uty is produced—cheaply 
produced—in various metals, which could be obtained 
(excepting to a very limited extent) by no other means ; 
but within the engineering circle, which depends entirely 
upon the various metals for its existence, the function of 
the die-maker is ignored and practically unknown. It 
would, perhaps, be an interesting query to put to the 
heads of some of the large engineering works, employing 
probably hundreds of smiths, how many die-makers are 
employed to provide those smiths with tools. Moulders, 
who to a very great extent may be compared with smiths 
as fellow-workers in metal, are not expected to do much 
without assistance from the patternmaker ; there are many 
points of affinity between the patternmaker and the die- 
maker ; and there is no doubt that the die-maker has yet 
to be appreciated by managers of engineering works, 
because it is by means of dies that properly-formed forg- 
ings are to be obtained. 

The main thing, however, which comes within the 
province of the engineer to provide for the forger is a 
suitable form of power for actuating the dies or tools, 
having in mind that the plastic or forgeable condition of 
wrought iron or steel, when obtained, cannot be retained 
beyond limited periods, especially in the case of articles 
having thin or light parts, when its duration is very brief. 
This power must be capable of instantaneous application; 
it must be simple and ample, and the essential feature for 
a peng the proper effect is that it must be of the same 

ind as the smith, with his limited physical strength, 
naturally produces with hand hammer or sledge—that 
is to say, a perfectly elastic b!ow of sutticient force to 
produce an immediate and substantial effect upon the 
material. 

The most valuable thing which the engineer has given 
to the smith and forgers is the steam hammer. The 
utility and value of steam hammers are too great to 
describe in this short paper ; but for finished forgings— 
viz, forgings that do not need trueing and tinishing by 
some other process—the steam hammer is not satisfactory ; 
it is too rigid, its blow is too dead. Hydraulic power, 
the applications of cams, cranks, &c., are also unsuitable 
for the same and other reasons. 

In the case of die-forging small articles, manual power 
is supplied through the medium of a rope, passed over a 
loose pulley, and attached to a hammer, which is thus 
pulled up and released, giving its blow by the force of 
gravity; and the accuracy of work thus produced indi- 
cates a right principle. To some extent the principle 
has been extended by using a revolving pulley, in order 
for its frictional contact with the rope or belt to assist 
the pulling ; also a vertical board is sometimes attached 
to the hammer, and passed up between two pulleys, 
which revolve in opposite directions ; these pulleys are 
made to approach each other by means of a cam, thus 
gripping the board with sufficient strength to raise the 

ammer. 

Both these systems evidently have objectionable fea- 
tures and very limited pewers ; but until quite recently 
they have compassed the development towards smiths’ 
= forgers’ essential requirements—i.¢., a potent elastic 

ow. 

Recently, is advisedly said. It is within the writer’s 
knowledge that the engineers of the London and North- 
Western and Great Western Railways have lately adopted 
a system which affords the necessary power in a satis- 
factory way, practically without limit. They are already 
making forgings of moderate dimensions which it would 
surprise many engineers to see, but they are also rapidly 
moving towards producing their largest parts in the same 
way. There is no doubt that in the near future the 

* Paper read before the Engineering Conference of the 
Institution of Civil Engineers. Section II[.—Machinery. 








forged joints, links, pistons, connecting-rods, &c., will 
leave the smithing wo forging department true to form 
and measure as required, 7: in. or 4 in., as the case may 
be, for facings, and no more. : ane 

The elementary principles of this system are similar to 
those which have established themselves in die-forging 
small articles. Its mainfeature is a development in the 
way of power, in order to produce large forgings with 
dies, of equal quality to the small forgings hitherto made 
with dies. 

The vibrations from blows of sufficient power and elas- 
ticity (or sharpness) to cause metal at a moderate heat to 
flow completely into the impressions of the dies, and to 
make clean work, are calculated to destroy any rigidly- 
built machine. In these machines, not any of the parts 
affected by the work are bolted together or anywise 
rigidly fixed ; the guides are held and the dies set in posi- 
tion by flexible means, é.e., the lower end of each guide 
fits into the recess into the base-block, the top end passes 
up into a socket having sufficient clearance for wood 
packing ; the wood is intended to absorb vibrations which 
pass up the guide rod. The lifter for raising the hammer 
is a new application of very simple construction. It is a 
cylinder having suitable passages for steam or compressed 
air with a part-rotating piston; arms are secured to the 
piston-rod at a convenient distance from the cylinder: the 
ends of the arms are attached to the hammer by either 
ropes, chains, or steel bands. The efficiency of this lifter 
is proved; it can be made to operate a gravitation 
hammer of any weight, therefore any imaginable forgings 
can be made by its means. It is safe to say that forging 
by machinery is in its early stages. It has hitherto made 
slow advances, partly, no doubt, because most smiths and 
forgers (workmen) have great reluctance to accept an 
use labour-saving tools. The force of circumstances, how- 
ever, is moving the question of cheaply producing forg- 
ings in quantities, and reliable in shape and dimensions. 








LAUNCHES AND TRIAL TRIPS. 

Tue Stringham, the largest and costliest torpedo-boat 
yet built for the United States Navy, was launched from 
the yards of the Harlan and Hollingsworth Company, 
Wilmington, Del., on June 10. She will be the pioneer 
ocean-going vessel of her class, and her guaranteed main- 
tained speed will be 30 knots. The Stringham’s keel 
was laid on March 21, 1898. Her length is 225 ft.; 
breadth, 22 ft.; mean draught, 6 ft. 6 in.; and displace- 
ment, 340 tons. This is 70 tons larger than the Farra- 
gut, twice as great as any other American torpedo-boat 

uilt or building, and is within 60 tons of the weight of 
some of the destroyers. Two vertical triple-expansion 
engines driving twin screws will develop 7200 horse- 

wer when forcing the boat at her maximum speed. 
This power is greater by 1500 than that of the Farragut 
or any of her class, and equals that of most destroyers. 
The normal coal supply is 35 tons, but the bunker capa- 
city of the Stringham is 120 tons, and with this she will 
cruise over 1000 knots. The Stringham will carry two 
18-in. Whitehead torpedo-tubes and seven 6-pounder 
semi-automatic guns. Her crew will consist of four 
officers and twenty-eight men. 

On Thursday, the 22nd inst, the s.s. Hulmgarth left 
the Woolston Works of Messrs. Mordey Carney (South- 
ampton), Limited, for her official trial trip. This boat 
has been built to the order of Messrs. R. and I. H. Rea, 
of Liverpool, Cardiff, and Southampton, and is of the 
following dimensions: Length over all, 78 ft.; length 
between perpendiculars, 73 ft.; breadth moulded, 16 ft.; 
length moulded, 9 ft. On leaving the works the boat was 
taken to Stokes Bay to run the measured mile. The en- 
gines, which are of the inverted compound surface-con- 
densing direct-acting type, with cylinders 15 in. and 30 in. 
in diameter by 22 in. stroke, worked throughout without 
a hitch, and developed 300 indicated horse-power, going 
a mean speed of 10 knots, steam being easily maintained 
throughout the trial. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched complete from their yard on June 22 the 
second of three steam hopper barges which they are 
constructing to the order oP the Russian Government. 
This barge has a hopper capacity of 400 tons, and is 
propelled by one pair of compound surface-condensing 
engines of 400 indicated horse-power, steam being 4 
plied from one return multitubular boiler of 120 1b. 
working pressure. Cabins for officers and crew are 
comfortably fitted up on board, and an installation of 
electric light is provided for night work. The vessel has 
been constructed under the inspection of, and is claimed 
by, Bureau Veritas. 





On June 22 there was launched from the shipbuilding 
yard of Messrs. David and William Henderson and Co., 

artick, a large steel screw cargo steamer named the 
Border a which they have constructed to the order 
of Messrs. James Little and Co., Glasgow. The vessel is 
376 ft. long, 46 ft. broad, and 28 ft. 5in. deep, and has a 
gross tonnage of about 3900 tons. A set of triple-expan- 
sion engines will be supplied and fitted by the builders 
having cylinders 24 in., 40in., and 64in. in diameter by 
42 in. stroke. 





_ The London and Glasgow Engineering and Shipbuild- 
ing Company, Limited, launched on June 22 the twin- 
screw gunboat Thistle, built for the British Government. 
This vessel is a sister ship to the Dwarf, which has lately 
been handed over to the Admiralty by the same builders, 
after most satisfactorily completing all her trials. To 
hasten completion of the ship, the builders on this occa- 
sion have fitted the engines, boilers, funnel, mast, &c., 








on board before launching, the vessel being now practically 
ready for leaving for a Government dockyard. 





On Saturday morning, the 24th inst, there was launched 
from the North Yard of Messrs. Workman, Clark, and 
Co., Limited, a large steel screw steamer named the Star 
of Australia, built to the order of Messrs. J. P. Corry 
and Co., London. This is the fifth boat built for Messrs, 
J. P. Corry and Co. by the builders. The leading dimen- 
sions are: Length, 440 ft.; breadth moulded, 55 ft.; 
depth moulded, 33 ft. ; with a gross tonnage of 7370 tons, 
There are five cargo holds, and as this vessel,is chiefly in. 
tended for the Australian and New Zealand trade, three 
of these are insulated for carrying frozen meat. After 
the launch the Star of Australia was towed to the 100-ton 
crane to receive her spars and machinery. The machinery 
has been constructed at Messrs. Workman and Clark’s 
engine works, and consists of triple-expansion engines 
supplied with steam from four large steel boilers. 





On Monday, June 25, the s.s. Floriston, built by 
Messrs. Ropner and Son, of Stockton-on-Tees, left for 
her official trial trip in the Tees Bay. The engines have 
been supplied by the well-known firm of Messrs. Blair 
and Co., Limited, Stockton, and are of about 1500 
indicated horse-power. On trial the ship averaged about 
11 knots per hour. 





On the 26th inst., Messrs. Ropner and Son, Stockton- 
on-Tees, launched a steel screw steamer named the 
Grosmont, of the following dimensions, viz.: Length 
between perpendiculars, 325 ft. ; breadth extreme, 46 ft ; 
depth moulded, 24 ft. 9in. This steamer has been built 


d | to the order of Messrs. Gladstone and Co., West Hartle- 


pool, and has been designed to carry a deadweight cargo 
of about 4850 tons on Filo d’s summer freeboard, on a 
light draught of water. She will be fitted with a set of 
triple-expansion engines by Messrs. Blair and Co, 


Limited, working at a pressure of 210 lb. 


The s.s. Gothland having been overhauled and re- 
engined by Messrs. David Rollo and Sons, of the Fulton 
Engine Works, Liverpool, has just run her official trial 
trips. The new engines have cylinders 20} in., 34in., 
and 55 in. in diameter by 39 in. stroke, and develop 
about 1000 indicated horse-power when supplied with 
steam at an initial pressure of 165 lb. per square inch. 
The speed obtained on the trial averaged 12? knots. 








Pic 1n GermMany.—The production of pig iron in Ger- 
many in the first four months of this year was 2,658,452 tons, 
The corresponding production in the first four months of 
1898 was 2,392,943 tons, and in the first four months of 
1897, 2,219,899 tons. 

NortH Sea Canat.—The Second Chamber of the Low 
Countries has unanimously adopted plans matured by the 
Dutch Government for the improvement of the North 
Sea Canal. Great works commenced about 14 years since 
at Ymuiden will be completed, and the depth of the canal 
will be sufficient to allow the largest vessels to reach 
Amsterdam ; they now have to discharge at Ymuiden. 





ELxcrric PowER IN CALIFORNIA.—So successful has been 
the experiment of supplying the Californian valleys with 
electric power from the {foot hills of the Sierras, that the 
Standard Electric Company, which obtains its power from 
Blue Lakes, is about to double its plant. At present the 
main service is at Stockton in the San Joaquin Valley: 
but within a few months wires will be extended to San 
Francisco. It is believed that the comparatively cheap 
power thus provided will result in a considerable indvs: 
trial development in San Franciseo. 





MINERALS IN TENNESSEE.—The report of the Commis- 
sioner of Labour for Tennessee for 1898, shows that the total 
number of coal mines in that State is 76, fifteen of which 
were lying idle last year. The mines produced 3,084,748 
tons of coal. The maximum number of men employed 
during the year was 7820. The amount of coal converted 
into coke was 736,280 tons. The production of other 
minerals was as follows: Iron ore, 597,777 tons; pig 
iron, 263,439 tons; copper ore, 89,721 tons; zinc ore, 
454 tons ; manganese, 1250 tons; and phosphate, 272,191 
tons. The increase in the output of coal last year was 
203,754 tons, and in iron ore, 69,V13 tors. 


Fire Trests.—The arrangements of the British Fire 
Prevention Committee for July include the following 
series of fire tests: The fire resistance of casements 

lazed with patent wire glass, by Messrs. Pilkington and 

., of St. Helens. The fire resistance of skylights 
glazed with patent wire glass, by the same firm. The 
sone daiamnetitiag of a matchboarded partition con- 
structed by the British Non-Flammable Wood Company. 
The fire resistance of a matchboarded partition, with 
silicate cotton filling, constructed jointly by Messrs. 
Anderson and Messrs. Broadbent. The fire resistance of 
a ceiling constructed jointly by the same firms. The auto- 
matic recording of an outbreak of fire on the Pearson 
automatic fire-alarm system. The fire resistance of # 
2-in. solid partition, constructed by the Mural Decoration 
Company. The fire resistance of a floor of wood joists 
peeved by the Mural Decoration Company. The = 
parative fire resistance of ordinary glazed sashes, glaze 
with 32-oz. glass, plate glass, and lead lights, respec: 
tively. Thecomparative fire resistance between a 2-In. 
solid teak door and a 2-in. solid oak door. These = 
will be carried out according to the usual procedure of the 
Committee, at their testing station near Regent's Park, 
and the official reports are issued about four weeks after 
the respective tests take place. 
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SOUTH AFRICAN RAILWAYS. 


Mr. C. B. Extiorr, general manager of the Cape 
Government Railways, has presented his report to the 
Cape Parliament on the working of the lines under 
his charge in 1898. The results reported by Mr. 
Elliott are fairly satisfactory, but the net return 
upon the capital expended upon the Cape Govern- 
ment lines is shown to have declined last yeur to 
4], 13s. lld. per cent. per anuum, as compared with 
6l. 2s. 6d. per cent. per annum in 1897, The return, 
accordingly, experienced a falling off last year of 
ll. 8s. 7d. per cent. per anoum. ‘This result is attri- 
butable by Mr. Elliott to depression at Johannesburg 
and the consequent falling off of traffic. In 1897, the 
(ape share of the through traffic to Johannesburg was 
611,809/., while last year it declined to 469,983/., 
showing a reduction of 146,826/. This falling off was, 
to some extent, explained by a reduction of 7s. 6d. 

er ton on third-class goods going to Johannesburg. 

he total revenue acquired upon the Cape Government 
lines last year was 2,953,090/., of which about 
200,000/. was represented by Rhodesian traffic. As 
compared with 1897 the total earnings for last year 
showed a decrease of 117,807/., while the working 
expenses increased 114,075/. The number of pas- 
sengers carried last year was 10,013,432, showing 
an increase of 789,756, as compared with 1897. The 
revenue acquired under this head was 767,386/., show- 
ing an increase of 8226/., although a reduction was 
made in passenger fares in 1898 upon the Wynberg 
line. The quantity of goods carried last year was 
1,507,600 tons, producing a revenue of 1,851,915/. 
These figures show an increase of 167,186 tons in the 
weight of goods carried, and an increase of 75,179/. in 
the revenue acquired. It will be seen that the net 
revenue came out last year at 940,700/., as compared 
with 1,172,582/7. in 1897. Of the gross earnings on 
through traffic last year(which amounted to 1, 106,028/. ), 
the Orange Free State Railway took 420,028/., and the 
Netherlands Railway Company 220,257/. Additional 
capital was expended last year to the extent of 
431,221/.; of this amount, 186,023/. was for additional 
rolling stock. 

Mr. D. Hunter, general manager of the Natal 
Government lines, has also issued his report for 1898. 
He returns the total revenue for the year at 986,417/., 
as compared with 1,051,359/. in 1897, showing a de- 
crease of 6.17 per cent. The falling off observable in 
last year’s revenue is partly attributed by Mr. Hunter 
to reductions made in rates, amounting in the aggre- 
gate to upwards of 50,0007. The working expenses of 
the Natal Government lines amounted in 1898 to 
589,515/. showing an increase of 1.15 per cent., as 
compared with 1897. Of the 589,815/. representing 
the expenditure of last year, 91,0417. related to the 


relaying of the main line and also to additions and | P° 


improvements made in order to cope with the growth 
of traffic. The average length of line in operation 
in 1898 was 543 miles more than in 1897. The 
ratio of the working expenses to the traffic re- 
ceipts last year was 59.79 per cent, as compared 
with 55.46 per cent. in 1897, The net revenue for 
the half-year was 396,601/., representing a return 
of 5/. 14s. 24. per cent. per annum upon the 6,950, 621/. 
expended upon the lines. The corresponding return 
in 1897 was 7/. 23. 2d. percent. perannum. It follows 
that the return declined last year to the extent of 
ll. 8s, per cent. per annum. The quantity of goods 
carried over the Natal Government lines last year was 
228,477 tons more than in 1897. The aggregate dis- 
tance run by trains last year showed an increase of 
388,277 miles. The number of passengers carried last 
year was 1,224,963, showing an increase of 194,792 as 
compared with 1897. The Welsh coal strike increased 
the demand for colonial coal last year. The quantity of 
coal available from Natal mines was not sufficient at 
first to meet the demand ; but this difficulty has now 
been overcome, and the trade which has been established 
shows every indication of permanence. The coal 
tratlic passing over the Natal Government lines last 
year experienced an increase of 127,000 tons. In the 
course of last year it was necessary to purchase addi- 
tional rolling stock, and 25 locumotives were con- 
structed for the system in England; one of these 
engines is of an experimental type, having been 
designed with the view of carrying increased loads 
over the severe gradients occurring upon the system. 
Indian labourers are still imported for employment 
upon the Natal Government lines. 

It will be seen that much the same influences have 
been at work during the last few months upon both 
the Cape and the Natal Government lines, viz., a 
weakening of the Transvaal connection, a reduction 
of goods rates, and a tendency of working expenses 
to increase. The unsatisfactory relations between 
the British and the Boers in the Transvaal is, of 
course, an unsatisfactory feature of the South African 
Se ation ervey § It is the fashion to blame Mr. 

ruger for this; but, perhaps, the fault is not all on 
one side. It is difficult to imagine that the Transvaal 


eethorities will fail to see that their interest is to 
neourage foreign enterprise in opening out the vast 





material resources of the South African Republic, and 
that the foreign residents in the Transvaal will also 
be ready to accept with some approach to a good 
grace any reasonable concessions which may be made 
in their favour. If this should be the case there will 
be an all-round improvement in South African rela- 
tions and in South African business generally. 





THE USE OF BLAST-FURNACE AND 
COKE-OVEN GASES.* 
By Enrique Dispierr (Bilbao). 


Tue idea of utilising blast-furnace pas for driving gas 
engines is of great importance to the iron industry. 
Although experiments up to the present have not gone 
beyond the limit of mere trials, it is obvious that they will 
form the foundation for a vast development in the near 
future, and unless a better system for the utilisation of 
this gas is known, the rate of advance on these lines may 
rank at least equally with the improvements that arose 
when blast-furnace gas was first used for raising steam. 
The valuable waste gas must be economised, and every 
endeavour should be made to reduce the loss, amounting 
sometimes to as much as 10 a cent., which takes place 
when the bell is lowered for charging the furnace. 

Blast-furnace gases, when compared with other gases, 
have several characteristic disadvantages, which may be 
enumerated as follows : 

1. Variable composition. 

2. Low ratio of combustible to non-combustible gas. 

3. Admixture of large quantities of dust, acid, and 
chemical vapours. 

4. High percentage of moisture. 

The frequent variations in the working of a blast-fur- 
nace are well known as a cause of the variation in the 
nature of the gas. When the furnace is working badly, 
the quantity and quality of the gases may 
come so inferior that they are insufficient even 
for firing the hot-blast stoves, to say nothing of 
raising steam for the blowing-engines and other ma- 
chinery. Toa great extent these drawbacks are avoided 
when there are several blast-furnaces in the same plant, 
as itis a very rare occurrence for all the furnaces to 
working badly at the same time. When there are only 
one or two furnaces, some means have to be kept in re- 
serve for supplementing the gas supply, either gas-pro- 
ducers being used or the boilers being arran to burn 
coal in case of necessity. 

Coke blast-furnace gases are low in combustible con- 
stituents, being nearly at the limit which can be 
efficiently used in the gas —- Well-known experts 
in the manufacture and use of gas engines do not, how- 
ever fear failure on this account, and it is only necessary 
to increase the size and number of the engines to obtain 
the requisite power, and to have recourse to a higher 
initial compression of the explosive mixture of gas and 
air in the cylinder, as compared with that necessary 
when a better quality of gas is available. The possibility 
of building gas engines of comparatively small dimen- 
sions, but capable of pi many hundreds of horse- 

wer, has been discussed, but in this direction the 
industry is still in its infancy. Engines of over 1000 
horse-power have been built, and all the resources of 
science and industry are being applied for the further 
solution of the problem. 

In view of the opinions expressed at the discussions at 
the meetings of the Iron and Steel Institute in May, 
1898, and of the Verein deutsche Eisenhiittenleute, in 
the previous February, it would appear that dust is 
really the principal difficulty to be overcome in the work- 
ing of gas engines with blast-furnace gases, and this point 
is engaging much attention at the present time. The 
resistance offered by blast-furnace gases to the deposition 
of the dust carried in suspension, jusifies the fear 
that the dust will involve serious difficulties in the 
economical working and maintenance of gas engines. 
Unless the dust can be reduced to a low limit without 
the necessity of erecting large and costly plant, it will 
visibly affect the advantages which are to be expected 
from using the gas directly in place of the circuitous course 
of employing it for raising steam. 

Experiments carried out by the John Cockerill Com- 
pany, at Seraing, July 19 and 20, 1898, with a 200 horse- 
power gas engine, showed 181 brake horse-power, with a 
consumption of 3.33 cubic metres (117.6 cubic feet) of blast- 
furnace gas per horse-power hour. The gas employed 
was of a rather high quality, giving 981 calories per cubic 
metre (25 calories per cubic foot). 

The next point to be determined is how long these 
figures will be maintained in practice, and how long the 
gas engine will last in good working order in spite of the 
inefficient removal of dust and acid vapours from the 

as. Itis to be hoped that the experiments which are 

eing carried on with such praiseworthy perseverance at 
some important ironworks will give a practical and satis- 
factory solution. Meanwhile it would be wise to proceed 
with extreme caution until the solution of the problem is 
more advanced, before venturing on radical alterations of 
blast-furnace practice. 

The quantity of moisture that the blast-furnace gases 
contain, although of some importance, is considered as 
being altogether a secondary question. : 

The economy that would ensue upon the direct appli- 
cation of blast-furnace gases to the production of power 
by the gas engine is of great importance. The produc- 
tion of a ton of pig iron involves the consumption of a 
ton of coke, and 1 horse-power per hour may be obtained 
by the consumption of 4 cubic metres (1414 cubic feet) of 
gas. Assuming these data, then, in accordance with the 
opinions that have been exp’ y Mr. Greiner and 


* Paper read before the Iron and Steel Institute. 
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Mr. Liirrmann, and the experiments and calculation that 
have been made by them, it will be found that a blast- 
furnace is able, by means of its waste gas, to generate 
nearly 2100 horse-power* for every 100 tons of pis iron 
produced daily, after making all due provision for heat- 
ing the blast. Under the t conditions of firing the 
boilers with the waste gases, only 579, or say 600, horse- 
power is obtained,+ The difference, 1500 horse-power, is 
in favour of ee engines. 

Thus far the blast-furnace has been considered on its 
own merits as a source of power, but there is also its 
almost indispensable associate, the coke oven, which 
cannot be neglected as a power-producer. Both furnaces 
and ovens produce vast quantities of material, but it re- 

uires a number of ovens to feed one furnace, a number 
that, in the case of coke ovens of the retort type, may be 
taken between 25 and 30 for a furnace yielding 100 tons 
of pig iron daily. This subdivision of coke-oven plants 
into coke ovens as units, marks an important difference 
as regards the regularity of the production ; for if 
twoor three ovens are Semiatentty « out of order, or are 
working badly, the ogy =A and quality of the is not 
greatly affected. The first objection of variable com- 
— that has been made above to blast-furnace gas 
or driving gas engines, does not therefore obtain as re- 
gards coke-oven gases. Furthermore, the gas is very 
rich in combustible constituents, and practically is the 
same as ordinary coal gas. Also it carries very little or 
no dust, and it is absolutely free from metallic vapours, 
whilst the moisture is low. The conclusion naturally 
follows, that with coke-oven gases all the difficulties at 
present encountered in the use of blast-furnace gases in 
gas engines are solved. 

All existing coke ovens can be divided into two main 
groups—those in which by-products, chiefly tar and 
ammonia, are recovered, and those which burn their gases 
without recovery of any of the by-products. Both kinds 


be- | Of ovens, after their own heating is provided for, comvac gen 


yield a surplus of heat, which is usually employed for 
raising steam. In well-arranged steam generators, con- 
nected with Mek gee ones using coal containing 27 to 
30 per cent. of volatile matter, each pound of coal 
charged will evaporate one pound of water under a pres- 


be | Sure of five atmospheres. A coke-oven plant of this de- 


sign, making 100 tons of coke daily from 140 tons of coal, 
will thus give 140,000 kilogrammes of steam at five at- 
mospheres pressure. If the hourly consumption per 
horse-power of steam at this pressure amounts to 12 
kilogrammes (26.4 lb.), this plant will give 486, or say 
500, horse-power throughout the 24 hours, or 5 horse- 
power per ton of coke produced. 

For heating such by-product ovens, when treating the 
above-mentioned variety of coal, only about 60 per cent. of 
the heat supplied by the whole of their gases is required, 
and the remaining 40 per cent. is used for raising steam. 
When coking coal which yields about 71 per cent. of coke, 
and 270 cubic metres (9535 cubic feet) of gas per ton, there 


is produced 270 x ae = 380 cubic metres (13,420 cubic 


feet) of gas per ton of coke, or 38,000 cubic metres 
(1,342,000 cubic feet) per 100 tons. Forty per cent. 
of this amount is 15,200 cubic metres (536,810 cubic feet) ; 
dividing this by the 500 horse-power, and by 24 hours, 
the volume of gas per horse-power hour is seen to be 1.27 
eubic metres (44 85 cubic feet). In other words, a horse- 
power hour is obtained by the expenditure of 1.27 x 
4809 = 6107 calories. These very advantageous figures 
seldom occur in practice. : 

If it were possible, by working ovens arranged with re- 
generators, to return in the gas and air used for heating 
them all the heat normally carried away in the product 
of combustion, then 40 per cent, of the ~ generated 
might be utilised for working engines or for other pur- 
poses. Experience has shown, however, that when ovens 
are heated by their own gases, which have such high 
calorific value, it is not possible to return all this heat, 
and accordingly more than 60 per cent. is burnt, —- 
the oven only requires the amount of heat given by 
that percentage of the gas. One consequence of this is 
that the heat received by the boilers comes from two 
sources, one being the sensible heat carried by the pro- 
ductsof combustion of the 60 and more per cent. of the 
gas, and the other being that due to the combustion of 
the remaining quantity, which is under 4C per cent. Ex- 
perience also shows that approximately 40 per cent, of the 
steam raised is to be attributed to the former source of 
heat, and 60 per cent. to the latter. Thus 200 horse- 

wer is generated by the heat in the products of com- 
ace ay and 300 horse-power by the gas actually burnt 
under the boilers. 

To strengthen the presentation of the case, it may be 
assumed that the heat corresponding to 70 per cent. of 
the gas is required for heating the ovens, instead of 60 
per cent., leaving 30 per cent. available. Thirty per 
cent. of 38,000 cubic metres is 11,400 cubic metres (402,610 
cubic feet), and the quantity of gas available for driving 
—— is 11,400 x 0.60 = 6840 cubic metres (241,566 
cubic feet). Taking the calorific value of this gas as 
4809 calories per cubic metre (136 calories per cubic foot), 
and assuming that one horse-power is produced in the gas 
engine by the expenditure of 2500 calories, then one 


cubic metre (35.32 cubic feet) will generate be a = 1,92 


horse-power hours. Thus 6840 x 1.92 + 24 = 547 horse- 
power may be obtained from the 6840 cubic metres of gas, 
while the same quantity would only generate 500 x 
0.60 = 300 horse-power, if used for raising steam. The 





* Stahl und Eisen. vol. xcviii. page 259, 
+ Greiner, Journal of the Iron and Steel Institute, 
1898, No. I. 





t Stahl wnd Eisen, vol. xcviii., page 682, 








866 





ENGINEERING. 


[JUNE 30, 1899. 








difference, 247 horse-power, is tlierefore in favour of the 


gas engine for utilising the excess gas from such a battery | 1 


of ovens making 100tonsdaily. _ 

During recent years many engineers have strongly 
advocated the installation of coke-ovens adjacent to the 
blast-furnaces in view of the advantages that accrue. Of 
these the following may be enumerated : 

1. There is complete control over the manufacture of 
the coke, which is so indispensable to the proper working 
of the furnaces. , 

2. Different varieties of coal may be mixed as is most 
expedient and economical. ; 

3. Breakage of coke, due to handling and transport, is 
avoided to a considerable extent. 

4. The percentage of moisture in the coke, can be more 
easily controlled. 

5. In most cases the rates for freight and handling are 
lower for coal than for coke. 

6. Saving of fuel by the utilisation of waste coke-oven 
gases for raising steam. 

The case may now be considered of a coke-oven and 
blast-furnace plant with each furnace making 100 tons of 
pig iron daily, with a consumption of a ton of coke for 
each ton of iron made, The coke is made from coal 
yielding 71 per cent. of coke, and 270 cubic metres (9535 
cubic feet) of gas per ton. Each blast-furnace also sup- 

lies 200,000 cubic metres (7,060,000 cubic feet) of gas 
Baily in excess of the quantity required for the hot-blast 


stoves. ay i 
First Method.—Under the best conditions, by firing 
the boilers with the coke-oven gases, ee = 486, or 
say 500 horse-power, are obtained, whilst the blast-furnace 
9; 
gas will give — 200.000 = 579, or, say, 600 horse-power. 
1.2x12x24 
The total horse-power then is 1100, though it may be said 
that in existing plants not even two-thirds of this power 
is actually obtained. 

Second Method.—If now the coke-oven gases are used 
for raising steam, and a satisfactory solution of the 
problem of using blast-furnace gases in gas engines were 
obtained, the results would be 500 horse-power from the 


ovens and ee = 2013, or, say, 2100 horse-power from 
x 
the blast-furnace gases. The total then becomes 2600, 
which exceeds that of the previous case by 1500 horse- 
wer. 

Third Method.—There is another new course open for 
consideration. In this the coke ovens are heated by the 
blast-furnace gases, and the oven gases are used for driv- 
ing gas engines. The following Table, together with 
those in the Appendix, gives the principal factors for the 
combustion of 1 cubic metre (35,32 cubic feet) of the gas 
measured at normal pressure and temperature (760 milli- 
metres and 0 deg. Cent.) : 


2 —_ 

















’ , : Products of 
penn a Air Required. | Gasniaaiaon: 
alk of Calories mami ae 
Com- eo | | * 
bustion. vs Cubic | ,; Cubic 
Kilos. | yetres, | Kilos. | Metres. 
Coke - oven) deg. ©. | 
gas ..| 2595 4809 6.2635 | 4.8430 | 6.7379 | 5.5239 
Blast - fur - | i 
nace gas 1650 880 0.9234 0.7138 | 2.1546 | 1.5660 
| | 
=" Specific |Weight of 1 
eat. (Cubic Metre. 
| kilos. 
Unburnt coke-oven gas és ..| 0.740 0.4742 
. blast-furnace gas .. as -.| 0,264 1.2312 
Products of combustion of coke-oven gas; 0.275 1.2198 
a N blast-furnace 
gas rr ae i a -.| 0.267 1.3758 
Air ss os a o- ee ; 0.2375 1.2932 


If a cubic metre of the blast-furnace gas, and also the 
necessary amount of air for its combustion, be heated to 
750 deg. Cent. before use, the sensible heat carried into 
the oven will 

Blast-furnace gas 


750 x 0.264 x 1.2312 = 248.75 
Air a & 7 


570 x 0.2375 x 0.9234 = 164.45 


Total calories. . - . = 408.20 
The theoretical temperature of combustion will be 
. 408.2 + 880 - , 
sed to — = 2417 deg. Cent. 
ress 0.5330 oe 


5 

The products of combustion at 1100 deg. Cent. will 
contain 1100 x 0.247 x 2.1546 = 586.3 calories, and the 
difference 408.2 + 880—586.3 = 701.9 calories are used in 
heating the oven. 

Supposing the coke-oven gas to be at 20 deg. Cent., and 
the air for its combustion to be heated to 350 deg. Cent., 
the sensible heat will similarly be 
20 x 0.740 x 0.4742 = 7,02 


Coke-oven gas 
i of 350 x 0.2875 x 6.26385 = 520.65 


Air 





Total calories a - a 527.67 
and the theoretical temperature of combustion will be 
527.67 + 4808.98 _ 999) deg. Cent 
1.8526 


The products of combustion at 1100 deg. Cent. will 
contain 1100 x 0.275 x 6.73792 = 2037.86 calories, and 
there will be left in the oven 3298.79 calories. 

To take the place of a cubic metre of coke-oven gas, 
3298.79 + 701.9 = 4.7 cubic metres (166 cubic feet) of 
blast-furnace gas will be required. The products of com- 
bustion will then weigh 2.1546 x 4.7 = 10.1266 kilo- 


grammes (22.2785 1b.), and will occupy a volume of 
.566 x 4.7 = 7.3602 cubic metres (269.93 cubic feet). 

If the products of combustion of a cubic metre of the 
blast-furnace gas are caused to restore, through the 
medium of regenerators, 408.2 calories or 70 per cent. of 
their 586.3 calories of sensible heat, then their final tem- 


586.3 — 408.2 _ 334 deg. Cent. If the 
2.1546 x 0.247 
products of combustion of a cubic metre of coke-oven gas 
give up 520.65 of their 2037.86 calories, they will retain 
1517.21 calories, but in order to escape at a temperature 


perature will be 


of 334 deg. Cent., they should only retain 334 x 6.73792 x | 
0.275 = 618.77 calories. This leaves a surplus of 1517.21— | 


618.77 = 898.44 calories, and this amount is the equi- 


898.44 = 1.42 cubic metres (44.14 
880 — (334 x 0.533) 
cubic feet) of blast-furnace gas. Thus the total equi- 
valent of a cubic metre of coke-oven gas on these lines is 
4.70 + 1.25 = 5.95 cubic metres (210.13 cubic feet) of 
blast-furnace gas. The products of combustion of this 
quantity weigh 12.8199 kilogrammes (28.204 lb.), and 
measure 9.3177 cubic metres (329 cubic feet). Taking the 
calorific values of the two gases as 4809 and 880, and 
assuming that 1 horse-power is produced by the expendi- 
ture of 2500 or of 3500 calories respectively when using 
coke-oven and blast-furnace gas for working gas engines, 
the ——e of a cubic metre of each gas will produce 
1.92 and 0.252 horse-power hour. This gives a ratio of 
7.62 to 1, and it has been deduced that 5.95 cubic metres 
of blast-furnace gas were equivalent in heating power to 
1 cubic metre of coke-oven gas. This shows a difference 


of (7-62 — 5.95) 100 _ 98 per cent. in favour of the latter. 


valent of 


In addition, there are the facts that smaller pipes are 
—* that it does not need to be so highly compressed, 
and above all, that it does not contain dust or acid and 
metallic vapours. 


If the foregoing data are applied to the case under| — 


= 


consideration, the available oven gases will be 270 x 


x 100 = 38,000 cubic metres (1,342,000 cubic feet), which 
at the rate of 1.92 horse-power per hour per metre cube, 
will give 3040, or say 3000 horse-power. In order to 
replace in the coke ovens the 70 per cent. of the heat pro- 
duced by their gases, or the heat corresponding to 38,000 
x 70 = 26,600 cubic metres (918,230 cubic feet), there 
must be burnt 26,600 x 5.95 = 158,270 cubic metres 
(5,589,350 cubic feet) of blast-furnace gas. This will leave 
a surplus of 41,730 cubic metres (1,450,558 cubic feet), or 
slightly over a fifth of the total, and the excess can be 


used in gas engines for raising o 0 435 horse- power. 


The total power obtained by this method, therefore, is 
3475, or, say, 3500 horse-power, showing an increase of 
2400 and 900 horse-power respectively over the first two 
methods of working. The advantages of heating the 
coke ovens with blast-furnace gases, and of using the 


oven gases for driving gas engines, is obvious, even if | 


blast-furnace gases could be satisfactorily employed for 
the gas engines. 

There is no serious difficulty in heating coke ovens 
with blast-furnace gas. It is a matter of every-day 
practice at all iron and steel works to heat the gases, and 
even at coke-ovens this is done for the air in certain 
cases. Also it is perfectly feasible to drive gas engines 
with coke-oven gases from which the by-products have 


been removed, and the gas engines used with ordinary | are 
The dust in the 
N 


coal-gas can be used without alteration. 
blast-furnace gases is not injurious to the coke ovens, but 
rather the reverse, as it tends to stop leaks in the flues of 
the ovens. 

For driving gas engines coke-oven gases possess many 
advantages over blast-furnace gases. They give over 30 
per cent. more power with the same size of engine, and 
the oe mains and distributing pipes can made very 
much smaller, so that the plant is rendered much cheaper. 
Then, again, coke-oven gas containing the light oils forms 
an excellent illuminant. As a heating agent for use in 
open-hearth and reheating furnaces it is an ideal fuel, as 
the time of heating is shortened, the size of the regene- 
rators can be reduced, and the producers dispensed with. 
With the above-described plant making 100 tons of pig 
iron daily, after allowing sufficient gas for driving the 
machinery, there is still a residuum of 30,000 cubic metres 
(1,059,500 cubic feet) of coke-oven gases daily, which may 
replace 9396 tons of coal in the year, if employed for 
heating purposes. 

Conclusions.—It has been shown that by the second 
method of utilising the two kinds of gas as muchas 2600 
horse-power may be produced, and that the gain amounts 
to 1500 horse-power. With a consumption of 1.5 kilo- 
grammes (3.3 1b.) of coal per horse-power hour, this re- 
presents a — of 19,440 tons yearly, and at 8s. per ton 
the economy realised amounts to 7776/. On the out-turn 
of 100 tons of pig iron daily this represents a reduction 
in the cost per ton of iron of 4s. 3.85d. By the third 
method the increase in power becomes 2400 horse-power, 
the coal saved amounts to 31,104 tons, valued at 12,441/., 
and the cost of the pig iron is reduced by 6s. 11d. per 
ton. When the coke-oven gases only, without the 
excess Of blast-furnace gas, amounting to about 21 per 
cent. of the production, are used in the gas engine, the 
extra production of power amounts to 1900 horse-power, 
and the saving in coal is increased to 24,624 tons of coal 
— while the cost of the pig iron is reduced by 
53. 5.66d. per ton. 

Far-reaching changes in iron and steel works practice 
may be ex when coke ovens and blast-furnaces are 
placed side by side, forming one complete plant, and 





working according to the third method described above. 
Steam boilers, steam pipes, steam engines, and gas pro- 


| ducers will be dispensed with, and will be replaced b 
| as main through which coke-oven gases will be distri 
| buted to furnaces and gas engines. A central station 
| with dynamos driven by gas engines might also distribute 
| electricity to electromotors scattered about the works to 
replace several of the present steam engines. Excellent 
gas engines, rated up to 250 horse-power, and capable of 
being worked with coke-oven gases without modification 
of the ordinary form, have long been in use. Larger-sized 
gas engines ranging “P to about 1000 horse-power have 
| already been built, and their general adoption is only a 
| matter of time. 
APPENDIX, 
| The following Tables give the principal factors in con. 
| nection with the use of blast-furnace and coke-oven gases. 
| In all cases the weights are given in kilogrammes, and 
| are those of the cubic metre of the gas. 


| Blast-Furnace Gas. 
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Products of Combustion. 
Kilogramme. 


Kilo- 
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Deve- 
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gramme. 
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Oxygen for Com- 
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By-Product Oven Gas. 
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0.020 | 0. ae 

0.040 | 0.05007 |0.1717 0.5558 
0.100 | 0.12513 ,0.0716 (0.2318 
0.295 | 0.21107 [0.8443 |2.7332 
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| 1, The mean specific heat of the gases are 
Of Blast-Furnace Gas. Of Coke-Oven Gas. 





CO = 0.3266 x 0.2450 = 0.0800 | CO, = 0.03933 x 0.2169 =0.00853 
CO,g = 0.1770 x 0.2169 = 0.0384 | CoH = 0.05007 x 0.4040 = 0.02023 
H = 0.0032 x 3.4090 = 0.0109 | CO = 0.12513 x 0.2450=0,03066 
N= 0.6439 x 0.2438 = 0.1570 | CHy = 0.21107 x 0.5929=0.12514 
H,O0 = 0.0805 x 0.4850 = 0.0390 | H = 0.04882 x 3.4090 =0.16613 
1.2312 4 0.3252 0.47442 0.35099 
Specific heat = 0.8852 _ 0.264 | Specific heat = 0.35000 _ 0.740 
1.2312 0.47442 


2. The mean specific heat of the products of combustion 


Of Blast-Furnace Gas. Of Coke-Oven Gas. 











= 1.351 x 0.2438 = 0.3803; N = 4.7853 x 0.2438 = 1.1667 
COzg = 0.6902 x 0.2169 = 0.1497 | CO. = 0.97392 x 9.2169 = 0.2112 
H20 = 0.1093 x 0.4850 = 0.0530 | HoV = 0.97870 x 0.4850 = 0.4747 

* 2.1646 anes 0.5330 6.73792 1.8526 

5 P 1.8526 -_ 

Specific heat = —-“~— = 0.247 | Specificheat = ——— = 0.275 
_ 9.1646 - 6.73702 


3. The air theoretically required for the combustion of 
a cubic metre of the gases is 


Kilo- Cubic 

grammes. Metres. 

Blast-furnace gas 0.9234 0.7138 
Coke-oven gas .. 6.2635 4.843 


4, The sensible heat for each 100 deg. Cent. in the pro- 
ducts of combustion of a cubic metre of the gases are 
Calories. 

53.30 
185.26 


Blast-furnace gas 
Coke-oven gas .. 


5. The theoretical temperature of combustion of a 
cubic metre of each gas at normal temperature and pres- 
sure (0 deg. Cent. and 760 millimetres) is 


879.6 = 1.650 deg. Cent. 


Blast-furnace gas 





0.5330 
Coke-oven gas .. 4808.98 _ 9 595 deg. Cent. 
1.8526 
6. The horse-power developed per cubic metre of gas 13 
Blast-furnace gas 880_ = 0.252 
35u0 
4809 
Coke-oven a <a & LC 
— 2500 








Russian Rartway Revenug.—The aggregate revenue 
of the Russian railways last year was 457,000,000 roubles, 
showing an increase of 25,000,000 roubles as comp 
with 1897. The number of passengers carried last year 
was 71,000,000, as compared with 65,000,000 in 1897. The 
movement of was 6,021,000 , as compared with 
5,562,000 in 1897. A Russian pood is equivalent 
36 1b. English, ; 
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‘“‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComprteD By W. LLOYD WISE. 
ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
— UNDER THE ACTS 1883—1888. 
mber of views given in the Specification wings is stated 
an < A where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
The date of the advertisement of the nce of a complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 


Any person may at any time within two months from the date of 
the advert. t of the opt of a complete Specification, 





ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the mae mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


3771. C. M. Koch, Paris, France. Oil Engines. 
[5 Figs.) February 20, 1899.—This invention relates to explosion 
motors, in which is burnt a mixture of heavy and light petroleum. 
An engine is produced which is ‘‘ characterised by the absence of 
acarburator.” The vaporising chamber is in one with the explo- 
sion chamber (as it is intended to vaporise heavy petroleum, for 
which a high temperature is necessary), and is of ellipsoidal or 
spherical form so as to have only a small surface for radiation 
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whilst possess'ng large capacity. To prevent the air which is to 
be mixed with the sprayed petroleum entering the vaporising 
chamber when cold, the whole of the said air, as also the petro- 
leum injected by the tube L is heated by the flame of the lamp J, 
which heats the ignition tube. The lifting admission valve F is 
operated by the motor and has only asmall movement. By this 
arrang t the g mixture is forced to circulate along the 
walls of the chamber and is thus further heated. (Accepted 
May 24, 1899.) 


11,716. E.M. Rogers, London. (SirC. S. Forbes, Bart., 
Strathden, N.B.) Acetylene Lamp. [4 Figs.] May 24, 
1998.—This invention relates to acetylene lamps of portable type, 
designed to be suitable for table use. A metal chamber is pro- 
vided with a metallic diaphragm, which divides it into two parts. 
A central hole is in the diaphragm, and into this a tube is fitted 
and secured, so that it passes upwards to the top of the chamber, 
and is there held and made airtight bd a screwed gland and pack- 
ing. The top of the gland is preferably dome-shaped, fitted with 
wings, and tapped so as to permit an ordinary gas cock, fitted 
with a burner, to be screwed into it on its upper side. A depend- 
ing tube connects the be oe part of the chamber (which is 
charged with water through an opening having a perforated cover) 
with the lower part. Into the base of the chamber is screwed a 
packed dripping tube, which rises upward nearly to the top of 
the dome-shaped gland ; it is perforated diagonally. The hole 











thus formed is tapped, and arranged so that an inlet nozzle may 
be inserted for the purpose of regulating the supply of water. To 
& boss cast or otherwise formed on the under side of this com- 
pound chamber is screwed a cup-shaped generator, the reverse 
Md lower end being mounted upon a stout metallic foot, which is 
oaded with lead. The action of the apparatus is as follows : The 
Stnerator is unscrewed, charged with calcium carbide, and, 
aed. The upper part of the chamber is charged with water 
fe the gas cock turned on. The water descends through the 
epending tube, and rises in the air chamber until it covers the 
Gna hole formed in the inlet nozzle mounted diagonally in the 
quPping tube, and then drops upon the carbide, inducing a pro- 

Uction of gas, which rises through the dripping tube, and passes 
ced 1t3 upper end into the gas vessel. If from any cause an 
un ue liberation of gas takes place, the increased pressure in the 
&a8 vessel drives the water back into the cistern, and further 
generation is thus prevented. (Accepted May 1, 1899.) 





7398. F. Stolze, Berlin, Germany. Hot-Air Engine. 
(7 Figs.] March 28, 1898.—Attempts have from time to time been 
made to utilise (for the production of motive power) highly com- 
pressed and highly heated air in reciprocating engines, and in some 
cases it has even been pro; to similarly utilise the products 
of combustion from an enclosed furnace to which air is supplied 
under pressure. The extremely high temperature at which such 
an apparatus must work, and the difficulty of ridding the furnace 
gases of suspended matter, have hitherto prevented the use of re- 
ciprocating engines sucessfully for such a purpose. This inven- 
tion relates to the use of turbines in such a combination and pro- 
vides certain eo and arrangements of the various parts of 
the apparatus. hen supplying air to the enclosed furnaces at a 
pressure beyond that at which a reciprocating engine will work 
without the use of cooling devices it is proposed to use some form 
of turbine for the purpose, the construction of which is, however, 
not descri The compressing and expanding turbines are 
arranged upon the same shaft. bye- is arranged in 
the furnace so that all the air supplied does not go through the 
fire, but a portion passes directly to the upper chamber for the 
purpose of consuming any carbonic oxide formed. (Accepted 
May 24, 1899.) 


HYDRAULIC MACHINERY. 


13,168. N. Lines, St. Albans. Fl Cistern. 
[1 Fig.] June 13, 1898.—This invention relates to flushing cisterns, 
which according thereto are constructed in halves and are of 
circular shape and made in cast iron, each half having a flange 
around the edge with holes, so that the said halves may be bolted 
together. An india-rubber diaphragm and ball are placed inside 
the cistern, and the edges of the india-rubber diaphragm project 
between the flange, so that the bolts pass through india-rubber 
when fixing the two halves of the cistern together. An air orifice 





is in the top half of the cistern. The action of the apparatus is 
as follows: Water enters by the opening below the india-rubber 
diaphragm, and when the cistern is full, the diaphragm is pressed 
to the shape of the upper part thereof. To empty the cistern, 
the weighted lever is pulled down by a chain and ring, the disc k 
being then brought into contact with the ball ¢ lifting it from its 
seat into the cup above to close the opening g. The action of the 
apparatus when discharging is rapid and initially of great vigour 
owing to the pressure of the stretched diaphragm. (Accepted 
May, 24, i899.) a 


LIFTING AND HAULING APPLIANCES. 


14,612,  teig 7 Bjornstad, and Easton, Anderson, 
and Goold: imi Erith, Kent. Driving Gear for 
Lifts. [4 Figs.] July 2, 1898.—This invention relates to driving 
gear for lifts and hoists, and has for object to insure a sufficient 
grip between the ropes and the pulleys round which they pass 
that they might not be liable to slip. The invention is applicable 
to balanced or to overbalanced lifts and hoists driven by elec- 
tric, hydraulic, or other means, and consists in arranging 
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two grooved pulleys to rotate in the same plane so that the 
ropes pass from one pulley to the other at such an angle that 
they engage with considerably more than one half of the c'rcum- 
ference of each. The pulleys or the shafts on which they are 
mounted may be geared together to insure their simultaneous 
rotation. The ropes may enter and leave the pulleys in opposite 
directions or at any desired angle, and the said pulleys may be 
provided with peripheral \/-grooves or with grooves to fit the 
ropes. (Accepted May 24, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


11,638. J. K. Jacobi, Bitberg, Germany, and K. 
Schandelir, Esch-on-the-Alzette, Germany. Tuyeres. 
{4 Figs.) May 23, 1898.—This invention re'ates to a process for 
the construction of tuyere noses or furnace ends, which are made 
by connecting an inner tube with an exterior tube of larger dia- 
meter, having at its end an interiorly bent flange. In conse- 
quence of the strong heat to which the tuyeres are exposed the 
ends were apt to break through in a short time at the place on 
which they were brazed. According to this invention the tuyere 





ends are constructed of only one piece of tube, and this tube is 
first enlarged at one of its ends with a flaring enlargement, which 
is then brought down into an umbrella-like form, and has its 
outer part again turned back in order to give it the shape of a 
double sleeve. The manipulation of the material during the en- 
largement of the extremity of the tube is such that it undergoes 
a shortening and thickening, and thus the parts which are ex- 
posed to the strongest heat are considerably strer gthened. To 
make such a tuyere end the piocess is as follows A piece of 





copper tube is partly inserted in a form composed of a cylin- 
drical mandril and of a ring provided with an annular channel in 
which the lower extremity of the tube is placed. The upper ex- 
tremity of the tube is first flaringly enlarged either by compres- 
sion by means of mandr:ls or by hammering, so as to obtain a 
thickening of the material in the longitudinal direction of the 
walls ofthe tube. By continuing the expanding operation, and 
by proceeding simultaneously in the work of pressing back or 
thickening the material, the flaring part becomes a slightly down- 
wardly turned flange of the form of an umbrella or mushroom 
head thickened towards the middle, and this partly finished 
tuyere end is then put into a form with a longer mandril carry- 
ing a ring which rests on the middle of the mushroom flange and 
prevents deformation during the operation of bending down the 
projecting part of the flange. (Accepted May 24, 1889. 


13,202. G. Bishof, London. Reducing Lead Oxides, 
(2 Figs.] June 13, 1898.—This invention relates to the produc- 
tion of lead suboxide in connection with the manufacture of white 
lead as described in the specification of Patent 11,602, 1890. For 
this purpose a vertical cylindrical vessel is provided, and is ea- 

osed in an outer vessel of larger diameter so that there is be- 
tween them an annular space in which gas is burned so as to main- 
tain the inner vessel at a temperature of 250 deg. to 300 deg. 
Cent. The vessel is closed at the top, and the cover is provided 
with a feed hopper from which a shoot leads some distance down 
into the inner vessel, near the bottom of which is an inlet for 
water gas supplied from a or, and at the top there is an 
outlet pipe leading to a gasholder. At the bottom of the vessel 
there is a discharge passage tapering to an outlet of smaller dia- 
meter, and this passage is surrounded by a jacket through which 
cooling water circulates. Down thecentre of the vessel extendsa 
spindle carrying blades so inclined that, as it revolves, they tend 





























to raise the material in the vessel ; and in the tapering outlet at 
the bottom there are agitating blades. The apparatus is worked 
as follows : The vessel being heated and the spindle caused to re- 
volve, the litharge which may consist more or less of oxides other 
than PbO is feed by the hopper and shoot. The material is 
by the revolving blades above the mouth of the shoot, so as to 
seal it against the escape of gas. Water gas is forced into the 
vessel at sufficient pressure to cause it to pass upwards through 
the material, the said gas after giving up part of its hydrogen to 
oom = _— _ oxides, ——— steam resulting from the com- 
ination of the oxygen and hydrogen, to a gasholder, from 
which the gas treed’ from steam by cundoumalen can be used again 
for reduction of the litharge or for other yusreess. The material 
thus reduced to suboxide is cooled as it descends the tapering 
outlet, portions being from time to time let out by opening a 
valve at the bottom, or being continuously removed by an eccen- 
trically mounted disc revolving under the outlet orifice and under 
a fixed scraper. (Accepted May 24, 1899.) 


RAILWAYS AND TRAMWAYS. 


14,633. P. Hulburd and R. Weatherburn, London, 
Rail Joints. [4 /"igs.) July 2, 1898.—This invention relates 
to joining the rails of permanent way, and has for objects to 
render the joints stronger, and the parts of the rails in proxi- 
mity to the said joints more rigid than has heretofore been 





common. Combined with the fishplates (which enter the channels 
of the rails in the usual —_ are two hangers, and a wedge- 
piece which is supported by the hangers nst the foot of the 
rail, and may be tightened up against the same as desired. The 
fishplates are introduced into the channels of the rails, and are 
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provided with lips or ledges upon which hangers may be sup- 
ported. These hangers have bevelled or inclined adjacent sur- 
faces upon which a wedge strip is supported, the lower ex- 
tremities of the hangers being adapted to receive bolts for draw- 
ing the hangers together in such a manner that as the inclined 
surfaces of the hangers approach one another the wedge-shaped 
strip, which lies upon and between them, is forced up against 
the foot of the rail, thereby making the joint solid and rigid under 
wheel pressure. (Accepted May 24,1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6354. P. Brotherhood, London. Centrifugal 
Governor. [2 Figs.) March 23, 1899.—This invention pro- 
vides an — construction of centrifugal governor of the 
disc class. The governor spindle is made in two parts a and b, 
the one a is centred in a hole in the end of the engine or other 
shaft c which drives the governor by means of a crankpin d 
attached to a, and engaged in a hole in the end of the shaft c 
The other part b of the spindle is centred in a hole in the side of 
a lever e which works the throttle or other regulating valve. 
The meeting parts a and b are enclosed in a rectangular hole 
in a heavy disc and jointed to the disc by pins g and h passed 


through holes of the disc in such positions that when the ends 
of a and b are in their extreme position, the spindle being then 
in its shortest condition, the disc / lies at an angle to the axis of 
the spindle. When the shaft and governor revolve, the disc f 
tends to take a position at right angles to the axis of the spindle, 
and thus to lengthen the spindle moving the lever e, so as to 
more or less close the regulating valve. The holes for centring a 
and » and also that for the crankpin of a are somewhat larger 
than the parts which enter them, so that there is freedom of 
movement for all the parts of the lever e. (Accepted May 24, 
1899.) 

16,127. W. Kneen, London. Water-Tube Boilers. 
(3 Figs.) July 23, 1898.—This invention relates to boilers of the 
water-tube class, such, for example, as those of the Babcock 
type, wherein water tubes are disposed over or around the fire, 
and has for object to provide means whereby a thorough coin- 
bustion is effected by the mixture of air with the furnace gases 
immediately before they pass to or during their passage between 
the tubes. For this purpose, to the tubes forming the lower or 
innermost row (and if desired also to those of a row or rows 
above them or outward of them), there are attached + moo with 
apertures through which air can be forced by a fan, blower, or 
steam jet. The pipes are preferably made saddle-shape so as to 
seat snugly upon the water tubes, and the apertures in them may 
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be in one or more rows. The air to be supplied to the pipe may 
be previously heatec, for which purpose the lower ends of the air 
pipes may in the cave of boilers of the Babcock class be attached 
to an air chamber immediately behind the bridge or wall, a 
main air pipe being attached to the chamber by means of which 
air is conveyed from the fan or blower. By these means air is 
conveyed to the products of combustion and thoroughly mixed 
with them in finely divided jets immediately after they enter the 
tube system. It is stated that creasote, tar, petroleum, or other 
liquids of hydrocarbon character may be mixed with solid fuel, 
and consumed in the herein-described boiler furnace by increas- 
ing the pressure of air ordinarily supplied by the fan or blower, so 
as to meet the chemical requirements of the extra gas arising from 
the liquid fuel. (Accepted May 24, 1899.) 


14,419. A. B. Collis, Southampton. Water-Tube 
Boiler. (2 Figs.) June 30, 1898.—In a boiler according to this 
invention the base is in the form of a circular ring in plan, and 
the cross vertical sectional shape of the ring—taken on any line 
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radiating from the centre—is triangular or approximating 
thereto, the whole forming a complete chamber. Above this 
chamber and resting on and connected to the base of the boiler isa 
closed cylindrical vessel provided with a manhole and having 
rounded top and bottom corners, and a more or less cone-sha) 

bottom with the apex pointing downwards. When the aforesaid 
chambers are in position the inside sloping face of the lower 
chamber is practically parallel with the tapered bottom of the 























upper chamber, and tubes are then fitted between the bottom of 
the upper chamber and inside face of the lower chamber, as illus- 
trated. The whole is enclosed in a metal casing with a funnel on 
top, a furnace door at the base, and other doors as required ; fire- 
bars cover the circular opening at the bottom of the lower cham- 
ber, and the product ae busti ss about and around the 
tubes and upper chamber and discharge through the funnel at the 
top of the casing. (Accepted May 24, 1899.) 

e In- 


11,026. J. C. Dobbie, Glasgow. Steam-Engin’ 
dicators. [9 Figs.] May 14, 1898.—This invention relates to 
steam-engine indicators, and has for object to improve the con- 
struction of the kind described in specification of Patent 16,258, 
1887. In order to obviate overhanging the arm carrying the indi- 
cator pencil for the purpose of clearing the upright bracket on 
which the radius link (connecting the arm to the piston-rod) is 
centred, the said arm is formed with a downwardiy projecting 
knee or branch, to the lower end of which the radius link is 
jointed, and the outer end of the indicator arm is curved or bent 
downwards over the upright bracket, so that its extremity which 
carries the pencil reaches the bottom of the card drum when the 
piston-rod is at its lowest point, and traverees the length of the 
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drum in a vertical line as the piston-rod rises. The helical spring 
is rendered accessible for removal and interchange by cutting out 
the upper part of the cylinder or connecting its upper end to the 
base or framing of the indicator by open brackets which leave the 

ring ex to view. The piston-rod where it is enclosed by 
the spring is divided and one length is screwed into the other, 
whilst a vulcanite or other non-conducting ferrule or collar on 
which the spring bears, is secured on the piston-rod to provide 
for unscrewing one part of the rod from the other. By separa- 
ting the meeting ends of the divided piston-rod, the spring can be 
withdrawn and replaced. Other modifications are provided 
in connection with the cardholder and barrel, the cord clip and 
the drum spring. (Accepted May 24, 1899.) 


10,038. O. W. Ackerman, New York City, U.S.A. 
Carbona' Apparatus. (3 Figs.) May 2, 1898.—In 
this apparatus liquid is saturated with carbonic acid gas while 
in a very finely divided state and during its passage through the 
capillary interstices of a porous mass contained in a vessel to 
which the gas is admitted, through which porous mass the liquid 
continuously percolates. The operation of the apparatus is as 
follows: The cylinder a is first charged fu'l of water, and the 
supply is cut off by cock c. Then gas is admitted from retort A 








through the reducing valve e and into cylinder g thro: 

equalising pipe h, but subject to limitation of soameene la ~ 
cylinder g below the pressure in@ by means cf cock gl. Water 
is then forced out of cylinder a through pipe i and through the 
percolator 7, where it meets (while in its finely istributed 
condition) the gas, and then within the chamber of the 
percolator in contact with the gas therein, and being tho 

saturated with the gas it descends into the chamber of the 
cylinder g in a highly carbonated condition, and from thence 
is drawn as required through the tap ¢, being forced thereto 
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by the pressure of gas in the cylinder g. Each draught 
reduces the pressure in the cylinder g, and the percolating 
action proceeds according as the pressure within the per. 
colator is less than that on its exterior. Should the action be 
sluggish owing to equal, or nearly equal, pressures obtaining on 
the inside and the outside of the percolator, the cock g! may be 
closed from time to time. If desired, an automatic presgure. 
a may be employed instead of a stop cock ; but it ig 
stated that the stop-cock is the more suitable for the purpose. 
The percolator is arranged to be removable and intern 

— for the purpose of Leing cleansed. (Accepted May 24, 


TEXTILE MACHINERY. 


9624. B. Themans, Enochede, Holland. Utilising 
Vegetable Filamentary Substances. April 26, 1898. — 
This invention relates to the utilisation of loom heddles made from 
cotton yarn or other vegetable fibres which have hitherto been 
thrown away when they had become unfit for serving their proper 
purpose. The present invention has for its object to recover the 
cotton fibres and oily matter contained in the said heddles in such 
shape that these can be used for industrial purposes, the former 
as a substitute for cotton wool, or as a raw material for making 
ropes or paper, and the latter asa varnish. For this purpose the 
used-up heddles are treated with a solution of caustic soda, pre- 
ferably by using equal weighte of each, and boiling for several 
hours ; subsequently the heddles are rinsed with water and then 
centrifugally dried. Afterwards the material is bleached by 
treating it with a chloride of lime solution of } deg. to 1 deg. 
Beaumé for four or six hours, then again rinsed, dried, and 
steeped in a solution of hydrochloric or sulphuric acid of 1 deg. 
to 2 deg. Beaumé for four to six hours again, thoroughly rinsed 
and dried, and finally boiled in a caustic soda solution of 2 to 5 
cent. In order to make varnish from the solid matter precipi 
from the alkaline solution or from the water, the precipitate is 
treated with caustic soda, and subsequently mixed with an equal 
quantity of concentrated sulphuric acid, whereby the vara is 
caused to separate. The varnish thus obtained is thoroughly 
washed with water by constant stirring, and subsequently re- 
lieved of the said water by kneading or pressure, and then 
treated with alcohol, which is finally driven off (wholly or parti- 
ally) by distillation. (Accepted May 17, 1899.) 


12,812. S. Smith, Bradford. Road Vehicles. [2 Figs.] 
June 8, 1898.—This invention relates to improvements in or 
appertaining to road vehicles, and its object is to enable such 
vehicles to more advantageously utilise ordinary tramway rails 
where the lines are laid. For this purpose a couple of guide 
wheels are provided on the front of the vehicle to the same gauge 
as the tramway rails, either to run in the flange groove thereof, or 
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having flanges or peripheries of a suitable shape to engage GS 
rails. These guide wheels are capable of being raised or lowered, 
and provision is made to bring them down to engage the 
when itis desired to travel on the tramway lines, and to raise them 
up when it is desired to leave the track. The guide wheels are 
mounted upon slides or upon arms controlled by a lever, screw, 
cam, or other device. One guide wheel only is provided in some 
cases. (Accepted May 24, 1899.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 

United States of America from 1847 to the present time, and 

reports of trials of patent law cases in the United States, may be 

consulted, gratis, at the offices of ENGINEERING, 35 and 36, 

street, Strand 
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HIGHEST AWARDS, CHICAGO, 1893. 


rancis and Co., Ltd., 
manufacturers Portland Cement, 


F 


lied ro —— London County Ooun 
pooh Aystone t House. Sold under iB eceneoe| 
Nine Elms Brand. blished 1810. Medals: London, 


1861; Philadelphia, 1876; Paris, 1878; Calcutta, 1883; 
London, 1884; Gold Medal, Paria, 1889; Chicago, 1893. 
4, Eastcheap, ‘eet E.C. Telephone 132, Avenue. 

Tele. Address, ‘‘Cementum, London.” 3042 
Ry 
COMPANY, RUGBY. 
MANUFACTURERS OF 
Portland Cement 


Of the Greatest Stren and Best Quality. 
ROMAN and LIAS OEMENTS. 8245 
Telegraphic Address : Established 1865. 
Cement, Rugby. I. BROOKS, Manager. 


Portland Cement of the Best 


Quality, manufactured b: AS O. BARRON & CO., 
, E.O., and — 





Gortladd Cement 





9, St. Mildred’s Court, Po 
Cement Works, Rainham, Kent. 


M ather & Platt, Ld., 
are the SOLE MAKERS of the 
- Archbutt-Deeley ” Patent 
Water Softening Plant 


FOR 


Public Waterworks, 


STEAM BOILERS, &. 
_Satrorp Ironworks, MANCHESTER. 8242 


team Cranes to Lift from 
1 to 100 tons, Hand Oranes, _—— Boilers, &c. 
GEORGE RUSSELL & OCO., 
Engineere, Cranebuilders, and Boilermakers, 
Motherwell, near Glasgow. 


ohnson & Phillipe, Telegraph 


and ELECTRIC LIGHT ENGINEERS, 

14, Union Court, E.0. Works, Charlton, Kent. 
Makers of Machinery, &o., for complete equipments 
of ‘Cable ‘Factories ‘sad Vessels, Electric Light 
Apparatus of all kinds, Arc Lamps. Electric Trans- 
mission of Power Plant. Oables and Wires. 8415 


Cooke & Sons, Ltd., 


T Head Office: 8, VICTORIA ST. \WESTMINSTER. 
— Works, YORK; 37, Castle Street, CAPE 

WN ; and at SHANGHAL. Makers of 8512 
HIGHEST CLASS SURVEYING INSTRUMENTS. 


Railway '['elegraph Kawr- 


THE TELEGRAPH MANUFACTURING CO., Lt., 


HELSBY, 
Near Warrington. 
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ll, Qn. Vier. St. E.C. 
40, KING STREET, 70 


[thomas Kell. & & Son, Lie: 


graphers, &., execute a eso tion of 
Lithoriaphy, Chromo: 1: ineeeey, Bx 
Drawi ing in bese best Pp fecal, nd erie 
ving manner. per oto-litho- 
graphy, &.—40, King 8t., Jovent Garden, W.C, Od 


[ce M2king and 


__ Refrigeration. 
Over 4000 M>chines Sold. 


About 500 are in ure in use on board ship. 
Tas — BRITISH RI REFRIGERATION OO., Lo., 


een Victoria Street, London, E.0. 3104 
See large Mp ee eo in pare ciak wee issue. 


A. (i. M2™FKord, 


CULVER STREET WORKS, COLCHESTER, 
On Apmrraury any War Orrice Lists. 
PA ATENT WATER-TUBE BOILERS as supplied 
H.M.S. “Salamander,” 4000 ILHP., Bey gry es 
Torpedo and Pinnaces. 





and 








number of first-class 
ENGINES for Torpedo Boats, Pinnaces and Cutters. 


sr EE On 

Hy4raulic | Cranes and 
HYDRAULIC PRESSES, 

1 camel ae a 








‘ti 


capacity of mills erected on our 
crop 


Hy. Simon, ] Ld., 2), Moure Manchester. 


‘Yarrow & Co., Ltd., London, 


SHIPBUILDERS AND ENGINEERS, 
CONTRACT FOR 
SOREW STEAMERS having speeds up to 35 miles 


an hour. 

PADDLE STEAMERS with draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large number of successful examples for 
all parts of the world. 8759 





ultitubular Steam Boilers. 


COCHRAN & OO., BIRKENHEAD. 


See page 4. Od 4749 





Engines for Launches, 
YACHTS, AND BARGES. 


Oi 
Send for Lists. Od 3551 


VOSPER & OO., Lrv., Broap Srreet, PorTsmouTH. 


Frorrestt & Son, Ltd,, YSYENEOE, 


And 101, LEADENHALL Sraser, E.O., 2838 
SHIP, YACHT, LAUNCH and BOAT BUILDERS 





unter and Ky2slish, 


ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 

DREDGING MACHINERY. 

HYDRAULIC MACHINERY. 

LAND AND MARINE STEAM ENGINES, 

DISTILLERY AND BREWERY PLANT. 

RICE MILLS 

WATER VALVES, CRANES, LOCK GATES, 
&e. PUMPING MACHINERY. 

HUNTER’S PATENT FLOATING ORANE 
FOR DOCKS, &c. Od 4955 


Bolez Tubes, Iron and Steel. 
Edwin Lewis & Sons, go 


London Office : 
143, Cannon St., E.0. Wolverhampton. 


o) oseph At 


WROUGHT-IRON AND STEEL 


[lubes and Fittings 
WORKS, 
GREAT BRIDGE, STAFFORDSHIRE. 8354 











and ENGINEERS. See Illus. Advt., p. 28. LONDON : 46, QUEEN VICTORIA STREET. 
[2vincible 4 yauge ( \ lasses. ames Russell and Sons, Ld., 
SERS SERRA BABS Oo CROWN TUBE WORKS, WEDNESBURY. 





BUTTERWORTH BROS., Ltd., 
Newton Heath Glass Works, 


London Warehouse : 108, Southwark Street, 8.E. 
Leeds Warehouse: 6, Mark Lane, Briggate. 8275 
PP arcing 8 Warehouse : 114, Colmore Row. 








Manchester. 9753 

[ce Making and Cooling 
my F Sms Siz 

Machines: Sa Suns 


LOWEST POSSIBLE COST’ ror 
FUEL, LABOUR, anp UPKEEP. 


Pulsometer Engineering Co. L?: 


NINE. ELMS IRONWORKS, LONDON, S.W. 3231 


arrows Patent 
n'y 
Water - Tube Bowlers. 


Sas ILLUSTRATED ADVERTISEMENT appgarine 
IN THE First Issuz in Eacn Monta. 


Poplar, London. 


Fidwards’ Patent At Reg 


(For Illustrations see last white page. 
Apply to— 

THE EDWARDS AIR PUMP SYNDIOATE, Lap., 

8, Crown Court, Old Broad Street, 
LONDON, E.C. 


er: ait ed ICE, COOLING, &., AT 





3261 





2220 


ter Warehouse: 83, King Street. West. 


L& L 
ubes and ittings. 
T pitting 


Loyd and L ova, L4- 


Birmingham. 





8247 


Dy: Paxman & Co: L?- 


ENGINEERS, COLCHESTER. 
MAKERS OF 
Steam Engines and Boilers, 
All Sizes up to 1500 HP. 


WINDING, PUMPING and HAULING, and especially 
tor ELECTRIC LIGHTING, 


See Advertisement, page 25. 








2246 
See Advertisement, page 31. 





ocomotive Tank Engines 


siete ed and constructed b: 
, WARDLE AND CO) daog 
Boyne Engine Works, Leeds. Od 2487 
See their rated Advertisement, page 73. 
Special Steel Railway Tyres 








luminium. 


See BRITISH ALUMINIUM CO., Liurrup, 
9, Victoria Street, 8.W. 2967 


PATENT EVAPORATORS AND CONDENSERS, &o. 











d AXLES and FORGINGS of every description. 
ov HENRY BESSEMER & 00., a, (aird & Raya yor! 
See Advertisement, page 33. 2904 See Advertisement, page 51. 3488 
Patent A s : ; ae 
h Ejector. R. Jackson & Co., Limited, 


Se. 8 Hydro-Pneumatic 
— saving of labour. No noise. ne dust. No 
ed 20 ft. clear of vessel.—Apply, 
aval Architect and Surveyor, 
is, Bintiter Buildings, Billiter St., London, E.O. 299: 


P. SatrorpD Rouune Mitts, MANCHESTER. 
TOOTH WHEELS, STEEL CASTINGS, DYNAMOS, 


1, | MOTORS, RAMSBOTTOM PISTON RINGS, &. 2387 





Railway Plant and General Engineers. 


G witches, Covent i s; 


Turntables, Water eg 


Ec ery i hears Bolles, Oran 


— 
10, BUSH LANE, Oat CANNON ‘STREET, E.O. 


fHutish Tube Co., Ltd., Bir- 


MINGHAM. WELDLESS STEEL TUBES 
for all classes .of Boilers, Shafting, Boring Rods, 
oo Work, &c. . Hot or Cold Finish. 

Telegrams: “ BritisuH, BiRMINGHAM.” 2989 


chiele Patent Fans and 


ENGINES, for any quantity of air. Highest 
efficie — Sole Makers, SCHIELE UNION ENGI- 
NEER: @ ‘CO.,; Lap., Pollard Street, Manchester. 
Telegrams: ‘‘Schiele, Manchester.” Tel. No. 989, 3122 








8140 
MOST OF THE go ane COMMERCIALLY 


Plow Mils 


On the Thames, the Humber, the Me 
Clyde have been constructed by us, the total 
yo is now 
to about four times the average totat annual heat 
of the United Kingdom. 





and the}. 


a | niversal ” 
M ixer, K neader, G jifter. 


WERNER, PFLEIDERER & PERKINS, Lap.. 
E.C. 


117, Queen Vicroria SrReet, 
Manchester Office : 18, Victoria Buildings, Deansgate. 





Bristol Offices : z, Colaton Street. 











RAILWAY OARRIAGES, TRAMWAY 


He Nelson é & (to. | 


Tea Giascow Rouuine Sroox axn Piaxr Woans, 
MOTHER WELL. 


Steam Cranes, Excavators, 


iceige ye ge tar STEAM WINCHES | ~ 
WINDLASSES, 8507 

J. H. WILSON 4£00.. Lap., SANDHILLS, LIVERPOOL, 

London Office : 15, VicrorIAa St., Westminster, 8. W. 


Heathorn, Davey and Co,, 








PUMPING MACHINERY 
neral roan 
DAVEY’S DIFFERENT! AL ENGINES AND — 
YDRAULIO PUMPS, 
HYDRAULIO MACHINERY GENERALLY. 


CATALOGUES ON APPLICATION. 
See Illustrated Advertisement, June 23, page 55. 


HIGHEST AWE PARIS, 1878. 


(Gjoldsworthy’s | Emery, 
Emery Cloth, t 
Glass Paper. 


BS tsa: 





MANCHESTER. 


turtevant 


@ Various Tyrzs ror 
ALL CLASSES OF WORK. 





75, QUEEN VIOTORIA STREET, LONDON, 
Guascow, BeRLin, StockHoLM, MIAN, AMSTERDAM, 





BOILERS & EVAPORATIVE CONDENSERS. 
Adjoining North Greenwich Station, a. ER. ‘2750 


irius team f\rap. 
S . PRACTICAL, T se 


eee AND 











Houpen & a Lrp., Smice | Woexs, aaa ea 
GOLD MEDAL—: 


[) ckham’s Pat s Patent Sus sel at || 


WEIGHING MAI 
ROAD ENGINEERING WORKS do Rievalons, Ba." 3 
See Illus. Advt., last a page 11, 


London, E.—Hydraulic Cranes, @: 
ormand : Patent 
CONDENSERS. Ae oe 
ormand’s , Patent 
FEED mene. 8 sin n 3 1652 











See pre tev advertisement ‘A 
BROS. Chelosate read tae pe 22, Walb 
London, E.O. : — 





W. H. Baxter, L», T ecds. 
Patent Stone Breakers 


_ And Ore Critshars ays 
‘illans’ Patent  Cenitral- 


VALVE ENGINES for ELECTRIC LIGHT- 
ING and other Pu: ‘aaa 


5 ts elie ae 


Bry, Warwickshire. 


J. & E. Hall’s Patent — 
Refrigerating Machinery, 
[ce-Making Machinery. |} 


600 Machines fitted on board ship. 

80 Machines now being fitted on board ship. 
1150 MACHINES SOLD., . . 
(All constructed at our own Works, Dartford, Kent. 
850,000 tons of Meat, Fish and Dairy Produce im- 
ported annually with Hall’s Machines, 


-J.-& EL Hall, Limited, 


ou Swrrnw’s Lang, E.C.; 











3072 | 






sod Danton Tnox Woxss, KENT. Lendl | 


For Mines, Water Supply Irrigation, Drainage and 


G turtevant Eagineering Ce: : 


ohn Fraser and Son. 
Millwall Boiler Works, “42° 








secaicaen 
to yrds oe on the expansion pri inciple. Pitot Eléfree. | 





























| 

















e Electrical and General 
‘tal 


ENGINEERING COLLEGE and 


, Enginee: 
Developes Electrical and Mechanical Patents, Con- 
structs Experimental or Special Machinery and 
Modele to Specification. 1399 





Spa.—G rand Fétes during the 


Summer Season. Return Fare 42s. 2d. The 
Ardennes (Cheapest Continental Holiday), Brussels 
(for the Field of Waterloo), Switzerland, &c., via 
Harwich-Antwerp, every week-day. 

ROYAL MAIL ROUTE TO HOLLAND. 

HARWICH-HOOK Route to the CONTINENT daily 
(Sundays included) by the G.E.R. Co.’s twin-screw s.s. 
Oheapest route to Germany and quickest to Holland. 

RESTAURANT CARS on the North and South 
German Express Trains to and from the Hook. 

COMBINATION TICKETS (RvunpREIsE System), 
Cheap Through Tickets and Tours to all parts of the 
Continent. 

From London (Liverpool Street Station) at 8.30 p.m. 
for the Hook of Holland, and at 8.40 p.m. for Antwerp. 

Direct service to Harwich from Scotland, the North 
and Midlands. @ Restaurant car from York. 

HAMBURG by G.S.N. Co.’s fast steamers, ‘‘ Pere- 
grine” and ‘‘Seamew,” Wednesdays and Saturdays. 

_ Read the G.E.R. Co.’s ‘‘Tourist Guide to the 
Continent,” price 6d., post 8d. Particulars at the 
G.E.R. Co.'s American Rendezvous, 2, Cockspur Street, 
8.W.; or of the Continental Manager, I.iverpool 
Street Station, E.C. U 120 





TENDERS. 


[lenders for the Erection of 


ELECTRIC WORKS for the City of Malmié are 
to be delivered to the Gaswork Directors in Malmé on 
or before the Ist of September, 1899.—Terms and 
particulars for the construction and Plans may be 
obtained on sega to the CLERK OF THE 
GASWORKS, Malmié, enclosing a remittance of 12., 
which will be returned after receipt of Tenders. U 303 











WEST GLOUCESTERSHIRE WATERWORKS. 


TO MAKERS OF HIGH-DUTY PUMPING PLANTS. 





The Directors of the West Gloucestershire Water 
Company are prepared to receive 


[renders for the Making, 
0 


DELIVERY, ERECTING and SETTING 
WORK of a TRIPLE-EXPANSION SURFACE-CON- 
DENSING ENGINE, with Boilers, Deep-Well Pumps, 
Force whe and other Accessories, the whole,Plant 
to be capable of lifting 1,250,000 gallons a da¥ to a 
height, including friction, of 510 ft. 

Copies of the Specification and Form of Tender, and 
Lithographs of the Contract Drawings, may be obtained 
from the Engineer, Mr. E, D. Marrex, at his Office, 
at The Birches, Codsall, Wolverhampton, on and after 
Saturday, July Ist, on payment of a cheque for £5, 
which will be returned within a fortnight of the 
receipt of a bona jide Tender. 

Sealed Tenders, addressed to me and endorsed 
“Tender for Pumping Plant,” are to be delivered 

repaid at the Office of the Company, High Street, 
ingswood Hill, near Bristol, at or before Noon of 
Wednesday, August 9th next. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

(Signed) 8. F. ANDREWS, 

Waterworks Offices : Secretary and Manager. 

Kingswood Hill, near Bristol, 


2ist June, 1899. U 275 





COUNTY BOROUGH OF GRIMSBY. 


ELECTRIC LIGHTING. 





The Corporation are prepared to receive 


enders for the Supply, 
DELIVERY and ERECTION, and the 
CARRYING OUT of WORK in connection with the 
Electric Lighting of the Borough, to Specifications, 
as follows :— 
Contract No. 1.—Boilers, Lancashire type, 
Mechanical Stokers. 
2.—Engines, Dynan.os, Pumps, Steam 
Pipes, &c., Condensing Plant, 
Crane Economiser and Tools. 
Contract No. 3.—Storage Battery. 
OContracr No. 4.—Switchboard and Motor Dynamos. 
Contract No. 5.—Arc Lamps. 
Contract No. 6.—Feeders, Mains and Arc Light 
Leads, including all roadwork. 

In Contract No. 2, the Dynamos are to be made for 
continuous current and direct coupled to high-speed 
engines, and it is a condition that thedynamo makers 
must have already constructed dynamos of-at least 
100 units capacity. 

Contract No. 5 is for Arc Lamps suitable for 
working ten in series with continuous current at 
460 volts. 

Contract No. 6 is for a system of mains and feeders 
drawn into pipes or stoneware casing, or laid on the 
solid system. 

Copies of the Specifications, with Forms of Tender, 
Drawings and General Conditions can be obtained 
from the undersigned upon payment of £1 1s. for each 
Specification, to be returned on receipt by the Cor- 
poration of a bona jide Tender. 

The Specifications may be seen at (but not obtained 
from) the Office of Professor ALExr. B. W. Kennepy, 
17, Victoria Street, Westminster, London, 8.W. 

Tenders, on the prescribed Form, enclosed in a 
sealed envelope, and endorsed on the outside, 
“ Electric hting, Tender for No. .... Contract,” 
must be delivered at the Office of the Town Clerk, 
West St. Mary’s Gate, Grimsby, on or before Noon of 
the 10th day of July, 1899. 

The Corporation do not bind themselves to accept 
the lowest or any Tender, and no allowance whatever 
will be made for any expense incurred in the pre- 
paration of any Tender. 

MARSHALL PETREE, Assoc. M. Inst. C.E., 
Borough Engineer and Surveyor. 


Borough eer and Surveyor’s 
ne ce enero On 
8th June, 1899. 


with 


Conrrracr No. 


U 162 


ENGINEERING. 











a 
ne 





GLASGOW CORPORATION TRAMWAYS. 


ELECTRIC TRACTION. 


The Corporation of Glasgow are prepared to receive 


[lenders for the Supply and 


ERECTION of the undernoted :— 
Division 1.—BOILERS, 
2.—STEAM ENGINES (Main and Auxiliary). 
3.—Three-phase GENERATORS, Continuous- 
Current GENERATORS, ROTARY 
CONVERTORS, BOOSTERS, and 
STATIC TRANSFORMERS. 
- 4.—SURFACE CONDENSERS, FEED- 
PUMPS, CIRCULATING PUMPS and 
AIR PUMPS. 

Specifications, with Forms of Tender for any or all 
of the above items or divisions, can be obtained on 
application to Mr. Joun Youne@, General Manager, 
88, Renfield Street, Glasgow. 

A bank draft for Five Guineas, payable to Joun 
Youne, General Manager, must be sentyalong with 
application for Specification and Forms of Tender for 
each of the Divisions 1, 2 and 3, and for Division 4 
Three Guineas; the deposits will be returned on 
receipt of a bona fide Tender. 

Sealed Tenders, marked ‘‘Tender for ....,” to be 
lodged with Sir J. D. Marwick, Town Olerk, City 
Chambers, Glasgow, not later than Saturday, 22nd 
July, 1899, 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

J. D. MARWICK, 


Town Clerk. 
U 186. 


” 
” 


City Chambers, Glasgow, 


16th June, 1899. A 





In tHe Hieu Court or Justick.—CHANCERY Division. 
e Mr, Justice STIRLING. 1899, 8. No. 93. 


Re STARLEY BROTHERS and WESTWOOD MANU- 
FAOTURING COMPANY, Limirep. 


Fa Sale, by Tender, as a 


Going Concern, and subject to Conditions of 
Sale, by order of the Receiver and Manager appointed 
on behalf of the Debenture Holders, and with the 
approbation of Mr. Justice STmR.ine, the above well- 
known 

HIGH-CLASS CYCLE UNDERTAKING, 


carried on in Birmingham and Coventry, with Depots 
in London, Grimsby and Birmingham, and embracing: 

Newly - erected Leasehold Factory, known as 
ADDERLEY PARK WORKS, eo comprising 
an area of 8} acres, with an unexpired term of 97 years 
from 29th September, 1898, at an annual ground rental 
of £129, with the Erections thereon and Fixed Plant, 
Machinery and Loose Tools therein. 
Leasehold Factory, known as ST. JOHN’S WORKS, 
Coventry, comprising an area of 1 acre, with an un- 
expired term of 86 years from Midsummer, 1898, at an 
annual ground rental of £40 6s. 8d., with the Erections 
thereon and Fixed Plant, Machinery and Loose Tools 
therein. 
Leasehold Premises used as Depot, situate at 21, 
Holborn Viaduct, London, E.C., with an unexpired 
term of 18 years from Christmas, 1898, at an annual 
rental of £460, with the Trade Fixtures and Loose 
Tools therein. 
Leasehold Premises used as Depot, situate at No. 39, 
Bethlehem Street, Grimsby, for a term of 99 years 
from March 1st, 1852, at an annual rental of £9, with 
the Trade Fixtures and Loose Tools therein. 
The Trade Fixtures and Tools in the Birmingham 
Depot, Broad Street Corner. 

he Goodwill of the Concern. 
The Licenses, Patents, Trade Marks, &c. 
The Starley Gear and Axle Patent, No. 7752 of 1892, 
also suitable for Motor Cars. 
Nors.—The Book Debts, Investments, Cash and 
Bills will not be included in the Sale. 


TENDERS are invited alternatively for the above in 

any one or more of the following Lots, viz. :— 

1. The Whole Undertaking as above set out. 

2. The Adderley Park Works, with the Fixed 

Plant, Machinery and Loose Tools thereto 
belonging (exclusive of Goodwill). 

. The Whole Undertaking as above set out, ex- 

clusive of Adderley Park Works, Lot 2. 

. The St. John’s Works, Coventry, with the Fixed 
Plant, Machinery and Tools thereto 
belonging, including the Goodwill of the Con- 
cern, Licenses, Patents (except Lot 8), Trade 
Marks, &c. 

The London Depot, with the Trade Fixtures 
and Loose Tools thereto belonging. 

The Grimsby Depot, with the Trade Fixtures 
and Loose Tools thereto belonging. 

. The Trade Fixtures and Toolsinthe Birmingham 


- ow 


fo 


Depot. 
. The Starley Gear and Axle Patent, No. 7752 of 
1892. 

The Purchaser of either of the above Lots will be 
required to take to the Stock of Finished and Un- 
finished Machines, Machine Parts, Loose Fittings, 
Consumable Stock and Stores on and about the 
premises of such Lot at a valuation to be made in 
the usual way, on the basis of a going concern, at the 
date fixed upon for the completion of the purchase, 
except so far as Adderley Park Works (Lot 2) and 
Grimsby Depot (Lot 6) are concerned, in which cases 
it shall be optional on the part of the Purchaser what 
portion (if any) of such Stock shall be taken to. 

In case a Tender is accepted for either of the Lots 
above numbered 1, 2, 3 or 4, the Receiver and Manager 
will, at the option of the Purchaser, carry on the 
business from the date of the signing of the Contract 
for Sale until the ee gee of the same, upon Trust 
for the Purchaser, and will deliver up the concern to 
the Purchaser free from all liabilities other than those 
incurred in the carrying out of the said Trust. 

All Tenders must be signed by Principals, sealed 
and endorsed ‘Tenders for Starley Brothers and 
Westwood Manufacturing Company, ted,” and 
must be sent in before Eleven a.m. in the morning of 
the 20th day of July, 1899, addressed to G. A. LuMSDEN, 
Eoq.s the Keceiver and Manager of Starley Brothers 
and Westwood Manufacturing Company, Limited, 
Adderley Park, Birmingham. 

Detailed Schedules with Plans, Views of the Premises, 
Particulars of Leaseholds, Forms of Tender and Con- 
ditions of — may be — ey emg a 
of July, 1 on payment of the sum o ‘ 
coe to con 


oo 


ied Mag * ——. on ication = 
G. A. LUMSDEN .» the Receiver anager, 
Park Work 


the Adderley 8, ea pas 
PINsENT Solicitors, Bennetts i 


Co. 
Messrs. BraLR & Co., Solicitors, Newhall 
ingham ; or to Messrs. J. SHEDDEN & SON; 





. 


The Directors are prepared to receive 


[Tenders for the Supply of :— 
Spec 


300 STEEL TYRES for Carriages and Wagons. 
ification, with Form of Tender and Company’s 
General Conditions of Contract, may be obtained from 
the Company’s Offices on payment of a fee of 10s. each 
(no part of which will in any case be returned). 
Tenders are to be delivered in sealed envelopes, 
addressed to the undersigned, and marked on the 
outside ** Tender for Steel Tyres,” and lodged not later 
than Noon on Monday, the 10th day of July, 1899. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order of the Board, 


E, L. MARRYAT, 
Company’s Offices : Secre 
237, Gresham House, Old Broad Street, 
London, E.C., 29th June, 1899. 


LONDON AND NORTH-WESTERN AND GREAT 
WESTERN JOINT RAILWAYS. 


TO IRONFOUNDERS AND ROOFING 
CONTRACTORS. 


The Joint Committee of the London and North-Western 
and Great Western Railway Companies are prepared 


to receive 
and 


[lenders for the Supply 


ERECTION of an EXTENSION of the existing 
ROOFING of the Up Platform at Hereford Station. 

Plans and Specifications may be seen, and Forms of 
Tender and Bills of Quantities obtained, at the Office 
of the Joint Engineer at Woodside Station, Birkenhead, 
on and after the Ist proximo. 

Tenders, addre to the undersigned and marked 
outside ‘‘Tender for Roofing at Hereford,” will be 
received on or before Tuesday, the Ist August next. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

A. E. BOLTER, 


Paddington Station, London, Sec. to Jt. Com. 
2ist June, 1899. U 234 


U 315 











tate Railways, Egypt. 


THE BENGAL AND NORTH-WESTERN RAILWAY | 
COMPANY, Lap. : 
ASSISTANTS to the Locomotive Superintendent 






are REQUIRED; shed i 
; ee: necessary, 


Seen nen ak 
Lt.-Col. J. H. , Broadway Chamte.? 
Westminster, SW. UIs 


M2nager.—Wanted, by an 


English company, a MANAGER for ; 
mines and smelter ab ; must have had practear 
experience.—Apply, with full particulars of previon 
engagements, age, salary, &., to ©. M. P. care of 
Saget & Co., 30, Cornhill, London, B.C.” “4 308 


A Permanent Situation, jn 


Lancashire, is OPEN for a MANA i 
small tool-making establishment employing iar 
saueeneeyA in the systematic management of work 

in req’ Pp ven to applic 
conversant with mass production upon the — 
ggg ~~ salary required, to A. L., Bo 

miTH’s Advertising Agency, 132 t St 
London, E.C a ~_ 


ppointments as Inspectors 


of weightsand measures may be OBT 
by persons over 21 who will qualify for Board of tee 
Exams. Salaries £100 to £350 a year.—Write for 
iculars to INSPECTOR OF WEIGHTS AND 
EASURES, Oakham, Rutland. 8 189 


W anted, Representative, with 


a thorough knowledge of German, t y 
on the Continent ; must have a general inc wledge of 
engineering, and a special knowledge of mill and 
factory requirements.—Address, U 228, Offices of En- 
GINBERING. U 228 


Survey or.— Wanted, in the 


office of a railway engineer, a COMPET 
SURVEYOR; preference will be given to one od 
has had experience in taking levels in a hilly country, 
—Address, stating references and salary required 
U 304, Offices of ENGINBERING. U 304 























APPOINTMENTS OPEN. 


THE LONDON AND INDIA DOCKS JOINT 
COMMITTEE are desirous of receiving 


pplications from Candidates 
between the ages of 35 and 45 for the 
APPOINTMENT of ENGINEER-IN-CHIEF to the 
Joint Committee. Candidates must have had prac- 
tical experience in all branches of dock engineering. 
Salary £1000 a year, rising to £1500, 
Applications will be received only on the prescribed 
form, which may be obtained at the Secretary’s 
Office, Dock House. 
The List of Candidates will be closed on the 8th 





July, 1899. 
By Order, 
Dock House, HENRY J. MORGAN, 
109, Leadenhall Street, E.C., Secretary. 
20th June, 1899. U 222 





SWINDON AND NORTH WILTS TECHNICAL 
SCHOOLS. 


PrincipaL—F. W. SHURLOOK, B.A. (Lond.), B.Sc. 


The Committee invite 


pplications for the A ppoint- 
MENT of LECTURER in Engineering Subjects. 

Commencing salary £150 per annum. 
To conduct ) Beawrni Classes during the months from 
September to May in Engineering Subjects and the 
Sciences connected therewith, and to assist in the Day 
Technical School. Practical workshop experience 
essential. 
Forms of application, which must be returned not 
later than July 6th, may be obtained from the 
SECRETARY, Technical School, Swindon. 
16th June, 1899. U 238 








TECHNICAL COLLEGE, HUDDERSFIELD. 
PrincipaAL—S. G. RAWSON, D.Sc. 


[ihe Assistant Lectureship in 


ENGINEERING is VACANT. Salary £120 per 
annum. Further information and statement of duties 
may be obtained upon application. U 231 
THOS. THORP, Secretary. 


W anted, at Once,a First-class 


y DRAUGHTSMAN, well up in designing and 
estimating gasholders and modern gas plant of all 
descriptions.—Address, with copies of recent testi- 
monials, stating age, salary required, &c., 0. & W, 
WALKER, Limirep, Donnington, near Newport, 
Shropshire. 130 


Dt2ughtsman Wanted used 


to general engineering and repair work ; must 
be experienced in the application of the steam engive 
indicator and the economical use of steam.—Addres:, 
stating age, experience and salary required, with 
references, T. 8. K., care of Messrs. Srrext & Uo., 3", 
Cornhill, London, E.C. U 276 


Daughtsman (Light Crane 


Work) WANTED, IMMEDIATELY, by firm 
of crane makers ; Works, Leicestershire ; Head Office, 
London. Must be thoroughly well up in crane work. 
Replies must give full details of experience, a 
salary, and state when at liberty. Good salary 

advancement to a well-trained and capable mau — 
Address, U 125, Offices of ENGINEERING. U1 


anted, First-class Engi- 

NEERING DRAUGHTSMAN accustomed to 
dynamo and motor designing.—Address, DRAUGHTS- 
MAN, W. Porrtgovs & Co., Glasgow. U 206 


anted,at Once, a First-class 


‘DRAUGHTSMAN for heavy bridge work; 
must be thoroughly conversant with the details of 
riveting, &c. State age, salary required and experi- 
ence.—Address, U 204, Offices of ENGINEERING. 


anted, Competent 
DRAUGHTSMAN and DESIGNER, immedi- 
ately, for about a fortnight or three weeks, in count 
eaten age, wages and reference to F. J. 
ASCELLES, Chilton Hall, Ferry Hill, Co. Done 




















[taughtsman Required, with 
experience in switchwork preferred.—Apply, 
to DRAUGHTSMAN, Switch and Rectifier Dep: 

§. Z. DE FERRANTI, Ltd., Hollinwood, Lancs. U2? 








SOUTH-WESTERN POLYTECHNIO, CHELSEA. 
The Governing Body invite 


A pplications for the Position 
of ASSISTANT in the Department of 
Mechanical Engineering. Salary £120 per annum. 
SuBsEcts :—Machine Drawing, Patternmaking, Ap- 
plied Mechanics, Technical Mensuration and Geometry. 
Memorandum of duties and form of application 
may be obtained by sending stamped and addr 
foolscap envelope to me not later than July 4th. U 314 
H. B. HARPER, Secretary. 


COUNTY BOROUGH OF DEVONPORT. 
DRAUGHTSMAN. 
The Corporation of Devonport are prepared to receive 


pplications for the Appoint- 
MENT of an ARCHITECTURAL DRAUGHTS- 
MAN in the Borough Electrical Engineer’s Office, 
competent to ge plans for electricity works 
buildings to the design of the Borough Electrical 
Engineer. One having had experience in an engi- 
neer’s office preferred. Salary, £96 per annum. 
Canvassing either directly or indirectly any member 
of the Council will absolutely disqualify a ite. 
Sealed applications, endorsed ‘‘ Draughtsman, Elec- 
tricity Works Department,” stating age and experience, 
with copies of not more than four recent testimonials 
(which will not be returned), must be sent to the 
undersigned on or before Ist July, 1899. 
A. B. PILLING, Town Clerk. 
Town Clerk’s Office, Devonport, 
2ist June, 1899. U 209 


Biast Furnace Manager 
WANTED, to control two plants; must have 
had good scientific training. A liberal be 
paid to a first-class man.—Applications, 
treated in confidence, ig experience, age and 
salary required, to be addressed to the GENERAL 
MANAGER, Tux Exssw VAue Srest, Iron & Coan 





Draughts man Wanted, 


accustomed to designing and detailing, con- 
structional steelwork for buildings. Salary £2 108. 
per week.— Address, U 290, Offices of ENGINEERING, 


anted, at Once, at a Steel 


works, a reliable DRAUGHTSMAN accut: 
tomed to steel works plant and general construct 

work. State experience and give reference. Wage 
40s. per week.— Address, U 295, Offices of ENGINEERING 


[D228 htsman. — Wanted, 
smart YOUNG MAN accustomed to fine work; 


preference given to one with knowledge << 
203, 


graphy.—Address, with full particulars, 
of ENGINEERING. —_+—nt 
Wanted, an Assistan 

DRAUGHTSMAN experienced in bridge, 
roof and general engineering, and able to 
quantities ; must be practi man.—Address, 2 
age and wage required, and when at liberty, v wt 
Offices of ENGINEERING. 


pe 
W anted, an ASs1 stant 
DRAUGHTSMAN accustomed to ord ol 
engincering, work, OF With oe, tang age exe 
— cations, ARC, 
ee sioneaas and cary required, to U 270, ma 
of ENGINEERING, 


i 
W 2anted, an Assistant 


N with experience 
DRAUGHTSMAN with exper vith expel 




















anted, a Good “™ 
DRAUGHTSMAN accustomed 0 











Birm 
Valuers Priory Street, Dudley, 
12 and 18, Exchange gs, Birmingham. U262 






Co., 
Lap., B.S.0., Mon. U 268 


stating full to W. H. 
OO. Gueka's Bogineeting Works, Bedtord 
« x : m ) 5 


tatese ~i _ 













peed electric lighting e . ting ger ~ 
pa in boiler ne 4 = Applications, tov 
references and salary required, © | Gf = 
of ENGINEERING. 
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ngineers’ Traveller Wanted 
i i with al connection among 
users ier a hi paar A steam laundry 


Repl tating age, salary and experience 
shi y.—Re 8 . . . 
ay ML, cae of STREET & Co., 30, Cornhill, ae 





‘nergetic Engineer . Wanted 

to introduce some very important tool machines 

jn England. Gentlemen with long travelling experi- 
ence preferred. —For further particulars address, 
§. W.. 7089, care of RuDOLF Mossg, Berlin, S.W. U154 


stimating Clerk.—Wanted, 
by large firm of London engineers, thoroughly 
COMPETENT OLERK used to preparing piping 
estimates from drawings; must be quick, accurate, 
hard-working and have had previous experience in a 
similar capacityx—Address, stating age, when dis- 
engaged, salary required and previous experience, 
U 204, Offices of ENGINEERING. U 204 


W anted, at Once, Energetic 

and Experienced FOREMAN of fitters and 
erectors over about 50 hands, accustomed to repetition 
piece-work and economical production of same ; one 
with a good knowledge of agricultural implement 
manufacture as well as steam engine work preferred. 
—Apply, stating age, full experience, and whether 
previously employed in a similar position, together 
with copies of references to previous employers, and 
wages required, to SAMUELSON & CO., LIMITED, 
Banbury, Oxon. U 306 


lhe Position of Second Fore- 
MAN of the Shipbuilding yard at Lindholmens 
Werkstad is NOW VACANT ; practical ability in the 
trade and experience in execution of new work 
methods required; theoretical knowledge desired. 
Unmarried person not over 35 years preferred.— 
Address, with testimonials and statement of wages 
required, to be sent in before the 15th of next 
August, LINDHOLMENS WERKSTADS AKTIE- 
BOLAG, Giteborg, Sweden. U 285 


W a 

works in Manchester, first-class FOREMAN 
over fitters and turners; good disciplinarian and 
smart in turning out work; state experience and 
salary required.—Address, U 280, Offices of Enet- 
NEERING. U 280 


oreman Wanted over Fitters 


in gas engine shop, used to testing and 
thoroughly competent; state age, wagesand references. 
—Address, U 297, Offices of ENGINEERING. 


Pprpil.—A Vacancy occurs in 
the office of a leading firm of consulting engi- 
neers in Westminster for & PREMIUM PUPIL.—For 
particulars, apply by letter to PUPIL, care of Brown’s 
Advertising Offices, 17, Tothill Street, uncer 























exgineering Pupil.— Vacancy 
with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gas 
ines, &c.; moderate premium.—Address, E 752, 
ices of ENGINEERING. E 76 





THE ENGINEERING 


ees 


™ : a — = - - . 3 ca . 
Crown 4to. 750 pages. Handsomely bound in cloth, Price 40s. Weight 4 Ib. 9 oz, 


By A. H. BLACKBURN, M.I. Mech. E., & JAMES STEVENS, M.E., M.I. Mech. E. 


and 


TELEGRAPH CODE. 


“s 


its in all parts of the world, Used by five Governments, 





Hundreds in use by the largest engi .g firms, 


Civil Engineering Assistant 
(26) DESIRES ENGAGEMENT; water works, 
sewerage, sewage disposal, levelling, quantities, specifi- 
cations, &c.. Salary 24 Guineas per week. — E., 1, 
Honiton Road, Kilburn. U 264 


* It is the most complete work of its kind ever issued."—-The Engineer. 
J. STEVENS, 9, FENCHURCH AVENUE, LONDON, E.C. 


3301 


Wanted, Quotations for a 


number of small STEAM ENGINES ; also for 
small and heavy parts of Engine and Machine Work, 
including machining, and for steel castings (rough or 
nasbieal) —Address, U 279, Offices of ENGINEERING. 





oung Mechanical Engineer 
DESIRES EMPLOYMENT in an English engi- 
neering firm; seven years’ experience in the shop and 
one year in the drawing office; excellent references ; 
speaks Spanish, French, German and Italian; ship- 
building firm preferred.—Address, U 260, Offices of 
ENGINEERING. U 260 


teel Works Chemist (29), 


DESIRES RE-ENGAGEMENT; 11 years’ ex- 
perience in well known basic and acid works.—Address, 
U 301, Offices of ENGINEERING. U 301 








. e . 
ichardson’s Engineers’ 


AGENCY can recommend a number of first- 
class MEN on their books who are WANTING ENGAGE- 
MENTS as Managers, Works Engineers, Draughtsmen, 
Foremen, &c Strict confidence observed. — 65, 
Imperial Buildings, Ludgate Circus, E.C. U 317 





PARTNERSHIPS. 


W anted, in Good Condition, 

Second-hand ot New, Double SHAPING 
MACHINE to take work 10 ft. 3 in. long; stroke 
about 24 in.; vertical feed, 10 in.—RANSOMES anp 
RAPIER, Liwirep, 32, Victoria Street, S.W. U 281 


verhead Traveller, Good 


second-hand, WANTED, with gantry, to lift 

about five tous and ‘35 ft. — Particulars, lowest 
rice and where seen.—MANSELL, Wrekin Foundry, 
Yellington, Salop. U 302 


W anted, 14-in. Locomotive, 
hand. 


four wheels coupled; New or Second- 








Also one SAND PUMPING HOPPER DREDGER 
wanted on loan. 
BUTTERS BROTHERS & CO., 


20, WarTertoo Srrest, GLASGOW. 33821 


See Illustrated Advertisement, page 13. 





artnerships.—Gentlemen 





nted, for Engineering | 


| fide establishments open to admit such. References 


{and ELECTRICAL VALUERS, AUCTIONEERS and 


P ye mee engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 


are given and required.—WHEATLEY KIRK, PRICE 
and GOULTY, 49, Queen Victoria Street, London, E.O.: 
and Albert Square, Manchester. 





Hyngineering Firms of Good 

REPUTE, open to admit partners or desirout 
of selling outright, are requested to communicate with 
the undersigned, who have numbers of clients vd 
for such.—WHEATLEY KIRK, PRICE & GOULTY, 
49, Queen Victoria Street, London, E.C.; and Albert 
Square, Manchester. 8258 


heatley Kirk, Price and 


GOULTY (Established 1850), MECHANIOAL 





ARBITRATORS. 
AVERAGE VALUATIONS 


EXxcEED £2,000,000 ANNUALLY 


Albert Chambers, Albert Square, Manchester; and 
49, Queen Victoria Street, London, E.O, 
Telegraphic Addresses : 

Manchester Office, InpicaTor. London Office, InpicEs. 








SITUATIONS WANTED. 





s Manager, or Position of 
Trust.—SITUATION WANTED by Advertiser, 
experienced general engineering, machine making and 
millwright work ; first-class draughtsman and calcu- 
lator ; 34 years of age.—Address, U 273, Offices of 


ENGINERRING. U 273 
C Long Experience, 15 

we ¢s9 years’ Colonial Government service, 
railways, bridges, sewerage, &c., first-class designerand 
draughtsman, quantities, estimates, &c., is OPEN to 
ENGAGEMENT. — For further particulars please 
address, U 277, Offices of ENGINEERING. J 277 


To Engineers and Contractors. 
—A Civil Engineer, Assoc, M. Inst. C.E., just 
returned from superintending «the construction of 
Colonial railways, water supply and drainage schemes, 
is OPEN to an ENGAGEMENT at home or abroad.— 
Address, E. B., Institution of Civil Engineers, Great 
George Street. 8.W. U 278 


Exgineer Draughtsman (33 


, years), absolvent of Polytechnikum Zurich, 
nine years’ experience in stationary and ship engines, 
boilers and general work in Germany, excellent 
references and knowledge of Russian and German 
languages, SEEKS SITUATION. Salary moderate,— 


ress, U 146, Offices of ENGINEERING. U 146 
W anted, by an Engineer 
thoroughly acquainted with the hine tool 











anted, a Partner with 
capital, in engineering and shipbuilding 
business ; exceptionable opportunity of joining, on 
most favourable terms, an old - established firm.— 
HILL, DICKINSON & CO., Solicitors, Water yee 
i J 165 


Liverpool. 
Engineer Wishes to Pur- 


n 

A CHASE a PARTNERSHIP in established 

mechanical engineering business. — Address, gy te 
299 


Offices of ENGINEERING. 
£3() will Secure Permanency 
as SUPERINTENDENT of a new de- 
partment in established engineering works at King’s 
Cross, London, who are about to open the new 
department with a staff of 50 hands. Terms, £50 per 
annum salary and share of profits, probably equal to 
£200 per annum in a year or so, and gradually 
increasing.—State age, experience, and if disengaged 
to ENGINES, care of Potrer’s Advertising Offices, 
110, Fleet Street, London. U 316 














WANTED, &c. 





(Sonstruction Engineer, with 
practical experience, having central office in 
leading thoroughfare in best my of City (with large 
showroom if required), is OPEN to REPRESENT or 
act as London Agent to a good firm of high standing. 
—Apply to STANDARD, care of Dzacon’s Advertising 
Offices, Leadenhall Street, E.C. U 266 





trade, a POSITION where commercial and up-to-date 
shop experience is required.—Address, U 265, Offices 
of ENGINEERING. 5 


W anted.—Engineer (32) now 


disengaged, DESIRES APPOINTMENT, office 

or works ; 12 years’ practical experience in hydraulic 
Gel general engineering ; French, German and Italian. 
references.—Address, U 272, Offices of Enat- 








NEERING. U 272 
A dvertiser (30) Desires En- 
GAGEMENT with engineer or contractor at 


home or abroad; at present nishing railway in the 
North of Spain ; level ng, oupeeting Gin: es good 
ie and experience.—T. §., 30, Louis Street, 





. ‘ : U 169 having factory replete with most modern machinery, 
dvertiser (31) Desires En are OPEN to NEGOTIATE for the MANUFACTURE 
GA “| of patented articles and specialities.—Address, U 214, 
GEMENT ; practical knowledge of the Oftices of ENGINEERING. U 214 


drawin; 


Wanted, by an Engineering 
Magazine, SMART ORIGINAL ARTICLES 
on workshop practice, machine tools, &c.—Address, 
U 283, Offices of ENGINEERING. U 283 





ngineers, Architects and 
Patentees.—Advertisers are OPEN to EXECUTE 
, tracings, &c., of any description for above.— 


Write, P. P., Advertising Offices, 10, High Holborn. 
U 291 





thoroughly accustomed to jig and repetition work, and 


o Patentees and Manu- 
FACTURERS.—A Lancashire Firm of Machinists, 





manufacture of pumps and pl 3 
Worked in foundr  anishing shops, warehouse fw 
> vow sand house; 11 years with well-known firm’ in 
_ on; 14 months’ experience boring with diamond 
11; would not object to go abroad.—Address, U 
Offices of ENGINgERING, "'U 268 


Situation Wanted as Assistant 








(jastin s.—Having a Modern 
to UNDERTAKE high-grade CASTINGS up to 5 tons 


and OE 1D HERBERT, Lunrsp, Coventry. 





Wanted, 150 yards 10 in. or 


in good condition.—BOX 4, Post Orricg, Rochester. 


12 in, C,-I. FLANGED PIPE, second-hand, 


aceept for 120 steam.—A. UNDERWOOD, 3 and 5, 
Queen Street, London, E.C. 


combined ; steam cylinders 22 in. diameter, 3 ft. stroke ; 
a" for a working pressure of 120 Ib. 
n 


PUBLICATIONS. 





(jleanings from Patent Laws 


OF ALL COUNTRIES. 
| W. LLOYD WISE, F.R.G.S., Assoc. Inst. 0.E., 
‘ellow of the Chartered Institute of Patent Ea 
The first portion (now ready, price Two Shillings) 
contains information as to the Patent Laws, Practice, 
Area, Population, Productions, &., of 22 Countries. 
‘*This work gives a great deal of information likely 
to be useful to inventors and owners of patents in a 
small compass. Times. 
Lorpon: F. WISE-HOWORTH, 46, Lincoln’s 
Fields, W.O. 


mu = 
ooks.—Scarce and Out of 


PRINT BOOKS SUPPLIED. Please state wante. 
Nicholls’ Practical and Theoretical Boilermaker,” 
10s. 6d. post free. BAKERS, Booksellers, oe 











FOR SALE. 


kes Sale, 100 N.HP. Loco.- 


TYPE BOILER;; left off work at 150 Ib. steam. 
—A. UNDERWOOD, 3 and 5, Queen Street, London, 
»C. U 311 


E.C 
Rx Sale, Steel Rails, Points 


and CROSSINGS, heavy and light sections; 
Siemens Steel Ingots, Blooms, Billets, Angles, &c., in 
stock.—Apply, 8S. T. CROASDELL, Workington. 


or Sale, Splendid 20 HP. 


Crossley’s OTTO GAS ENGINE, with Tanks, 
&c., all complete, with latest improvements, no worse 
than new.—HARRISON & OO., 9, Bridge Street, 
Sunderland. U 312 


kes Sale, a New Plate-edge 


PLANING MACHINE, by Scriven & Co., of 
Leeds; will plane plates of any length.—-HUMBER 
SHIPWRIGHT OO., Lrp., St. Andrew’s Dock, Hull. 

. U 142 


or Sale, First-class New 

12} in. cylinder by 27 in. stroke Rigby type 
STEAM HAMMER, cheap, ready’ for delivery, — 
GEORGE DIMMACK & CO., 75, Buchanan Street, 
Glasgow. U 288 


Fer Sale, One or Four Excel- 


lent 3ft. gauge four-wheels coupled LOCO- 
MOTIVES, cheap, immediate purchaser ; also a few 
hundred Side-tip Wagons, wrought-iron.—Address, 
U 300, Offices of ENGINEERING. U 300 


Fe Immediate Sale and 
removal, now at Stoke-on-Trent, one Set of 
PLATE-BENDING ROLLS for boilermakers’ use, 
powerfully geared, will take up to 9 ft. wide; being 
or by larger sets.—Address, CHARLES D. 
PHILLIPS, Emlym Works, Newport, Mon. U 305 


fer Sale, 30 N.HP. Loco.- 


TYPE BOILER, by Hicks Hargraves; insurance 


























U 310 


thos Sale,a Pair of Independent 


HORIZONTAL AIR PUMPS, with Engines 





7e square 
Air Pumps 36 in. diameter, 3 ft. stroke. 

ite new ; not erected.—Address, U 196, Offices of 
NGINEERING. U 196 








lish. 
fiywhedl 
fit com 
and in perfect working r. 


= mn nar oe ae 
ound at Stirling to Feu 
for Public Works.—The Patrons of Cowane’s 
Hospital are prepared to DISPOSE of GROUND for 
public works, on reasonable terms, with water or 
railway facilities if eee TOWN OLERK, 
Stirling. Town Clerk's Office, Stirling, 16th May, 1399. 


be Sold, 3-ton Derrick 


oO 
sh CRANE, with 70 ft. jib, in first-class condition. 
~—Apply, WOOD BROS., Durham Wharf, baguoe “y i 


Patents or Licences of a New 


MOTOR, most éfficaciously and economically 
working, CAN BE OBTAINED ; splendid investment. 
—Further information through AD, SCHOPPEN- 
HAUER, Civil Engineer, Kiel, y. U 128 


Hie Purchase or for Cash.— 
MACHINERY of every description, supplied on 
deferred payments or for wah, new par poms sree $ 
write for circular; in t stock, iacluding Lathes 
(all sizes), Drilling Machines, Saw Benches, &., &e. 
ROWLAND G. FOOT & CQ., 12, Gt. St. Thomas 
Apostle, London, E.O. 1142 


n Sale, One 2-ton Scotch 


STEAM DERRICK CRANE, in good condition. 
—Apply, W. P. HARTLEY, Preserve Works, Aintree, 
Liverpool. U 202 


oco. Steam Cranes— 
8 ton and 30 cwt., FOR HIRE or SALE. 


HENRY gear Iap., - 8506 
66, Bankside, London, 8.E. elephone: 565, Hop, 


(re 12-in. centre §. S. and §. 


CUTTING LATHE, on 20 ft. box bed. 

One 9-in, centre 8S, S. and 8S. CUTTING LATHE, on 
12 ft. gap bed. 

One 4 ft. by 2 ft. 3in. by 2ft. 3 in. Self-acting PLANING 
MACHINE. 


BINNS BROS., Toolmakers, Halifax. U 267 


Pushworth & Co., Sowerby 


Bridge. —READY for IMMEDIATE DELIVERY: 
7in., Sin., luin. and 12in, 8,8. and 8, Cutting Lathes; 
also one second-hand 16 iv. centre Slide and 
Lathe (equal to new), 26 ft. gap bed ; six Radial Drills, 
six Pillar Drills; 14in. and 3in. Serewing Machines; 
6 ft. by 2ft. 6in. by 2 ft. 6in. and 4 ft. by 2ft. square 
Rack-driven, and 4 ft. by 2 ft. 8 in, by 2 ft. Ieentoquives 
Planing Machines; 6 ft, Plate-Bending Rolls; twe 
4in. Single-ended Punch and Shears; two Hot-iron 
urnace Mouth Drill; 12 in. stroke Shaping 

gear): Vertical Flue-Flanging Machine, 
er Tools. U 298 


for Instant Delivery, 























Saws ; 
Machine (cut 
and several ot 


Rs 





SHIPYARD TOOLS as under :— 
Three Powerful 1}in. ‘‘Lever” ing, Shearing 
and Angle-iron Cutting punch gap 36 in. 


deep, shear gap 30 in. deep. 

One Powerful 1} in. ‘* Lever” type Punching, Shearing 
and Angle-iron Ow Machine, punch gap 36 in. 
deep, shear gap 82 in. deep, engine driven. 

One Powerful 1} in. ‘‘ Lever” type ze Shearing - 
and Angle-iron Pay oo ine, peer gap80in, + 
deep, shear BaP, 27 in. deep, belt en. ‘ 

One Powerful 1 in. ‘‘ Lever” type Shearing 
and Angle-iron Cutting Machine, gap 30in. 
deep, shear gap 27 in. eep, belt driven. 

One Powerful 1 . “Lever” type Donble-ended 
Punching Machine, for punching only, gaps 30 in. 

Tw oon ral Piste Planing Machines, to plane 

‘0 Powe a ; 
plates 26 ft. and 80 ft. long. 

Three New Single-standard Steam Hammers, Rigby 

type, : a 9in., ll in. and 18 in. diameter 


respectively. 
The above are all ready. for instant delivery and can 
be seen at Glasgow. $153 
JOHN H. RIDDEL, 40, St. Enoch Square, Glasgow, 


ko Sale :— 


Set Guillotine PLATE SHEARS, to cut plates 
eS wide by } to § thick. Engine 14} oyl., 


14 in, stroke. 
Double-ended PUNOHING & SHEARING MACHINE, 
" Learnt and shear 1} in. plates, 21 in. gap (by 
ameron). 
Set Horizontal Hydraulic BLOOM SHEARS, to cut ~ 
8 in. by 8 in., 25 in. cyl., 9} in. stroke. 
Nearly new Cold Iron D SAW, 6 ft. square table, 
self-acting motion. 
Excellent Cameron PUMP, with quadruple action, 
pair 12 in. steam cyls.: and 6 in, double rams. 
Pair Hori. PUMPING ENGINES, 11 in. cyls. 24 in. 
stroke, 5 in. buckets, beds 20 ft.  ! 2 tt. 
Two New STEAM WINOHES, pair 7 in. cyls. 10 in. 


stroke. 
2 and 3 ton Steam DERRIOK ORANES. 
Two New 4 ft. arm RILLING MACHINES. 


D 
Send for Catalogue. pees Hee 
: THOS. W. W. 5 


ALBION Wors, SHEFFIELD. 
Telegraphic Address: ‘‘ Forward, Sheffield.” 


Nev Machine Tools Ready 


for IMMEDIATE DELIVERY :— 
3}-in. Plain Treadle Lathe, 

5-in. and 6 in. screw arene ee Lathes. 
Self-acting Sliding, Surfacing and Screw - 








Lathes, with backshafts, double 6in., 
64 in., 7hin., 8in., Shin., 94in. and 10} in. centres, 
with gap beds 6, 8, 10 and 12 ft. long respectively. 
7-in. and 8-in. centre Hollow-Spindle Screw-cutting 


Engine Lathes. 
5-in. and 9-in, centre Hollow-Spindle Senta 
Radial Ding Se ft., 4 ft. 6 ft. radius. 
6-ft. arm Double-G all Radial. 
24-in., 30-in., 86-in. and 42-in. Double-Geared Vertical 





’ Drilling Machines. 
or Sale, 100 to 200 Ballast] is-in. and 2-in. Single-Speed ditto. 
iad . 7-in, stroke Shaping Machine, 2 ft. 9 in. bed. 
WAGONS; length of body 11 ft., width 7 tt., | 1):in stroke Shapin teh. Sth ead 6 te Hels 
height 1 ft. 9in. ; each side lete down; wrought-iron | 14 in’ stroke Shaping Machines, 4ft. Gin. and ft, beds. 
wheels 3 ft. diam. for 4ft. Shin. gauge; suitable for ie, ant }-in an snd Shearing Machities 
ontractors.—-For further particulars, ‘apply, THE aliliog. Machines, Horizontal. and “Vertical, ‘elt 
FFR .5 LD., d 
Aberaman Offices, near Aberdare. U 233 oie ag eae Plates, 4-jawed Chucks, 
F. PRATT & CO., Limtrep, Machine Tool Mak 
Fo Sale, as they now stand, 2, Tower Royal, Cannon Street, London, E.C. mes 
BEAM ENGINE (condensing), by Robert Telegrams : “Drillpress, London.” — U 818 





St. Helens; cylinder 18 in., stroke 5 ft., with 
14 ft. diameter, driving pulley 8 ft., with 
te; recently thoroughly overhauled 

Also BOILER, 20 ft. 








to mining engineer or surveyor to large mining 
Revbany (age 20) ; just com three years at the 
yal College of Mines, Kensington. No 
Jections to go abroad.— 48, Fitz- 
Warren Street, Pendleton. U 287 


U 274 


by 5 ft., with steam connections and fittings complete. 


Works, 


For Continuation of Smait 


Advertisements see Pages 4, 





Apply, MANAG Cement Afonwen 
wwe U 268 





84 and 865. 
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INTERNATIONAL EXHIBITION, PARIS, 


1900. 


FRENCH CATALOGUE 
TRANSLATION and PRINTING. 


R. O. HEARSON, Lid., 


prepared to undertake the compilation and 
TEARSUATION ‘INTO -FRENOCH, BY A FRENOH 
CIVIL ENGINEER, a Member of the Society of Civil 

eers of France, CATALOGUES OF ENGINEER- 
IN MANUFACTURES, CIVIL, MARINE, SANI- 
TARY, &., and.to guarantee an absolutely correct 
technical translation. Estimates also furnished for 
printing and binding complete. SPANISH, GERMAN, 
AND RUSSIAN by reliable technical translators. 

R. 0. HEARSON, Ltd., English and Foreign 
Printers, Artistic Designers, Ghromo rape geod 
Account Book doe med Wholesale and Export, 
16 and 17, Oreechurch Lane, London, E.O. 8274 


w. c. Bagnall, 1a., 


STAFFORD, 


Locomotives 


OF ALL DESCRIPTIONS. 


New Departure in Small Locomotives. First-class 
Engines at low prices, giving best results with 
coal, wood, or oil as fuel. 


Portable Railways, Tipping Wagons, Switches, Turn- 
tables, Railway Velocipedes. 666 


NARROW GAUGE PERMANENT WAYS. 
ODGES’ PATENT 


x ANGLO ” STEAM PUMP 


For Boller Feeding & General Purposes. 





MAKERS OF 





HODGES rn CO., ENGINEERS, DUNSTABLE 


BULL'S METAL & MELLOLD CO. 


REGISTERED O: : Liwrrep. 
6. deiireg:s Sanare Square, St Mary ‘axe, London, E.C. 
: * MpuLow, Lonpon. 
BULL'S MET AL.—Propellers, Bars, Sheets, Pump 
MELLo Valve mee tee Condenser Stay: sand Plates a 





OID Trade Mark and Patented. 

Se plates and Stays, Boiler Tubes, stays 
and Sevan Fire-box Plates, Bars, Sheets, Valves, &0. 
WHIVE METALS.—Babbitt's, Plastic, &e. 8088 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 


— BOLK MAKERS OF — 


SCREWING AND TURNING MACHINES, 
BARROW’S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date. 
EIGHT SIZES— 

1} in., 2in., 2} in., 3 in., 3$ in., 4} in., 5} in., & 6} in. 
BOLT SCREWERS ONLY, lin., 1}in., 24in., & 8$in. 


FOR OTHER MACHINES, SEE ILLUSTRATED ADVT., FIRST 
ISSUE IN BACH MONTH. 3486 


BLAKE « KNOWLES 


Steam Pump Works, Ld., 
179, QUEEN VICTORIA ST., K.C. 


PUMPS 


FOR ALL 


Services 


4ND FOR ALL 


Duties. 


See our Full Page Advertisement | 

















Oatalogues Sent on Application. 


ASBESTOS 


" MANUFACTURES 
For MECHANICAL, ELECTRICAL, INSULATING, FIRE 
PROOFING, and all other Purposes. 
BOILER COVERING COMPOSITIONS, PIPE COVERINGS, 
STEAM & HYDRAULIC PACKINGS & JOINTINGS, &c., &c., 


oF Every DESCRIPTION. 





Catalogues, Samples, Full Particulars, &c., sent on Application. 


WITTY & WYATT, LTD., P 


88, LEADENHALL STREET, LONDON, EC. 


ASBESTOS 


MANUFACTURES 
For Electrical and Mechanical Purposes. 


YARN, PACKING, CLOTH, SHEETING, TAPE 
FIBRE, POWDER, PAPER, MILLBOARD, 
MATTRESSES, INSULATING CORD, &c. 


HAIR, COTTON & CANVAS BELTING. 
CANVAS HOSH. 


Prompt Delivery from London Stock. 
Write for Catalogue K 99 to 


BENDER A MARTIN 











3328 


28, GRACECHUROE ST., 


Works—TURIN, ITALY. 
LONDON, E.C. 


ESTABLISHED 1873. 





EstaBLIsHED EIGHTEEN Yeas 


rewer and Son, 


OHARTERED PATENT AGENTS. Est. 1844 a 
OHANOERY LANE, LONDON 
And 380, East Paraps, LEEDS. a 








(jlasgow Patent Office, 
62, Str. Vincent Strrurr. 

eat em yy, ner gy oS Chartered Patents 

Agents. Handbook on Patents post free. 339 


atents, Designs and Trade. 
MARES, a all a at pe erento ch 

PROVISIONAL PROTECTION Come 
PLETE PATENT FOR FOUR YEARS FROM £9 

A Ohart * 187 mechanical motions, post free 64, 
Circular of information gratis.—HARR RIS & 
Patent frordinre Est. 1866, 23, Southampton Bui 
Chancery Lane, London, W.O. Telephone 2820. 


-) onsen and Son, Chartered _ 


blished 1868) obtain B aces fal : 
, in Bri onial and F é 
nts and Trade Marks and Designs Registra‘ ia 
Full information on application. 

, OHANCERY . LoNDoN, W.C. $256 


[ternational Pa Patent Ageney, 
MOURA & WILSON, Patent Agents, 3178 


5, Hospicio St., P.O. BOX 596, Rio de Janeiro, 
Telegram bam, Pg London.” Telephone 


Phillips and. Leigh i Coe 
el. In. P. 














Harineton Lzieu, Assoc, M.1 
22, Southampton Buildin Chancery , London, 
W.O. Immediate protection obtained tort Inveallalad 
Trade Marks and Designs in all Countries. 








UNITED ASBESTOS= 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 
- 80655 
Pioneers of the Asbestos Trade. 


COCHRAN & Co., 


Bin EN HEAD. 








PATENT VERTICAL 
MULTITUBULAR BOILERS 





“AUAAITAG ALVIGAWWI YO AACVAY 


UU TELA 


tat 


VOUT TLE LD 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 


High-Pressure & Compound Surface Condensing Engines 


887490Ud YO HOOLS NI 8IZIS 7T1V 








ALWAYS IN STOCK OR PROGRESS. 


atents.—G. F. Redfern &Co 


General eisai 4, South Street, Finsbary, 
London, (Established 1830.) British, Foreign and 
Colonial Patents obtained at fixed and moderate 
es. Designs and Trade Marks registered at home 
d abroad. Circular I esta Telephone No. 691, 
Telegraphic Address : ‘Invention, London.” 3538 


Patents. — Messrs. Vau 


and SON, British, Foreign, and Coleen 
Agents, 57, Chancery Lane, °0., transact e 
description’ of business connected with Letters 

for Inventions. ‘ A Guide to Inventors” free by 
Established 1858. 


Expanding Mandrels 


FOR LATHES AND MILLING MACHINES. 
All kinds of Gears and Racks cut in Metal, 


H. B. BARLOW & C@ 
Cornbrook Works, MANCHESTER, 34 


Patent SEAMLESS COPPER JOINTINGS 
GAUGE GLASS PROTECTORS, ~ 
SIGHT-FEED LUBRICATORS, 

See Displayed Fortnightly Advertisement, 
THE HULBURD ENGINEERING COMPANY,” 


Brass Fourpers & CorrersMITHs, 
to the Ad ty, principal Railways, &e, Z 
150, Leadenhall Street, E.C. 3008 


Ebouile. 


LONDON WAREHOUSE: 


F. WINTER, 8, Redeross St., E. C.. a 
@ 


Liiteantl. 


TUCK’S 


GENUINE PACKINGS 


ARE ONLY MANUFACTURED BY 


TUCK & CO., L™ 
116, Cannon Street, LONDON, ~ 


And at Liverpool, Cardiff, Newport, 5 sack 
Southampton, Dublin, and Melbours® 


INDIA-RUBBER, LEATHER AN 
ASBESTOS COODS. 


Works—INDIA-RUBBER & PACKINGS, 
LEATHER, ee ASBESTOS, ¢: 














i. 


Cont: 
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NOW READY —The April Insue of our Classified Directory of Ourrent Advertisements in ENGINEERING, in book form for handy reference, together with a List of the Telegraphic Addresses and Key to 
same, and also the Telegraph Oodes in use, may be had gratis on application to the Publisher. 


IMDA= TO ADHYMVANTISAMIAN Ts. 


PAGE PAGE PAGE 
Crosier, Stephens & Co. .. 24 2 | I Appleby Bros. Moncrieff, John . Thornycroft, John I.,& Co. 68 
Crow, Harvey & Co. .. 65 | Grafton & Co. 19] _ (Lei + Morse, Williams & Co. Co. . 24 | Tinker, Shenton & Oo. .. 26 
Cruikshank k ph EE 4/@ Bull & Lakin 78 & — 1,10 Morton, F., & Co., Ltd. | Tolch & Co. 
Curtis & Curtis .. .. .. 79 | Gree 3 Co. Mouraé Wilson. .. . , Tomey, Joseph, & Sons, Ld. 9 
Davey, A.J... .. G ice & Son 7 Muir, ag & Co., Ltd, Bearings Toope's Asbestos Uovering Co. 76 
Davey,Paxman & Co., Ld. Te Th 1 | Mumford, A.G@... .. | Ltd, 1 ward, T. & Co, ial 19 
Davies, W. J., & Sons. Frover & Co., Ltd. 21 | Kerr, Stuart & Co., Ltd. .. Murray, J... es 60 : ‘an 
Davis & Primrose National Gas Engin e Co., Ld. 37 | , Paul Trier Bros. p 
t jn 











GH 
fl 

& : 
ere: 





ne 


Noble & Lund, Ltd 
Aérated Fresh Water we 
Ltd. 


Nuttall, R. D. Co. ee 
Oakey, J., & Sons, Ltda, :: 
Okes, J.C. B. .. os oe 
Olrick, Lewis&Oo. :. :. 
Osborn, 8., & Co, 


45 
& Co., “Ltd. 51 | ea ergy Copper Co.,_ Ltd. 
jm rare #00., 4.99 | Brown, C. J 
Bell's) . 4 re Hoisting ‘and Con- 
Machine Co. £7] Co., 
| Dowson, Taylor & Co., ‘Lta. 
84) . 8. Drysdale & Co. ea las 
24 | - Diisseldorf Tube Go. :. :. 
| Buck & Hickman East Ferry Road - Owen, Brazil & Holborow — 
Buckley, Wm., & Co, be ing Works Co., Li Owens, 8., & Co. 
Bullard Machine ‘tool Co. Easton, Anderson & Goolden R. & W., Leslie . ° Palfreyman, w. a &Co. 
| Bull's Metal & Melloid Co., Ld. 4 | Ebbw Vale Steel, Iron ana | and Co., Li 7 a We es Parsons Marine Steam ' Tur- 
Burham Brick, Lime and Coal Co., Ltd. .. .. .. 38 es, Edward .. .. .. : bine Co., Ltd. .. . 
Cement Co., Ltd. .. .. 77 Edmeston, A., & Sons . :: 
| Burnet, Lindsay, &Co. .. 50 | Edwards Air Pump Syn- 
Butler, J.,&Co... .. 65 dicate, Ltd 
Butters Bros. &Co, .. 3&13 apceed and General En- | Hee: ‘& Froude 
Butterworth Bros., Ltd. .. 1] _ gineering College | Helicoid Locknut Patents 
Caird & Rayner .. .. 1&51 Electrical Power Storage Go. 3 | | _ (Parent) Co., Li oe ee 
Cameron, J... .. .. .. 35 Elliot,Geo.,&Oo. .. .. 7 | Henderson & Glass oe ee 
Cammell, Charles, &Co., Ld. 35 Elworthy, TAs cc ts | Hendey Machine Co, ee 
Camp bell & Calderwood .. 24| Empire es Co... 17 | Henry Wells Oil Co. a 
Central Marine Engine Works 52 | Evans & Widowfield .. .. 78 | Herbert, A., Li 
Chadburn’s (Ship) Telegraph Eveson Coal & Coke Co., Ld. 79 | Higginbottom & Co., Lta. 
Co., Ltd, 21 | Eyre & Spottiswoode .. 20 Hildick & Hildick .. .. 
ChampionFriction ClutchCo. 80 | FairbanksCo. .. .. = he. Hill, I., @ Bom ce co oo 
Co. .. 63| Fairburn &Hall.. .. .. Hodges & Co. 
Fairley, James, & Son it | Holden & Brooke, Ld. 1,11 & 
66 | Holgate, C. H. 
60 


S 
Py nig, Ranges 


TBeaB 


27 | Stamm, W. .. .. .. « 
iggott, Thos., & Co., 61 | Standard Ammonia Go., 14. 
. Hy PittsburghLocomotiveWorks72 | Stanley, W.F. .. .. 20&85 

Main, A. & J., é& Co., ‘Ltd.’ 76| Platts & Lowther | 8 a Je ce cs oe os Wellman ary) Eng. Co. 
Manning, Maxwell & Moore 62 peta McNab& Highgate 78 | Steel Company of Scotland ells, 4l 
Mi , Wardle & Co. 1 &73/| Pollock, Whyte & 85 | Stern Bros. .. .. «+ &| Werner, Phclderer & Forkins 1 

»J.,&@S8ons.. .. 6] Pond Machine ‘Tool co 62 | | Sterne > Whitaker Bros., Ltd. 

Marshall, st, Sons, & Co., Ltd. 9 & Co. 49 | ilk: 


ee ‘Cee | 
és La. 


SSSNSuenSALoETRS 


4 

Clay Cross Co. “ - 69 h, T., & . . 56 E 
Clay, Henriques & Co., Ld. 11 leming & 7 | Hudswell, Clarke & Co. as 
Clayton & Shuttleworth oo 2 + & 3 | Hughes 
Clench & Co., Ltd. .. .. 70 . Hulburd Engineering Oo." 
Birch, J., ,Ltd, .. 44/| Cleveland Machine Screw Go. 58 Li Hulse & Co., Ltd. 
Blackburn, starting Co. -* = Clyde Rivet Works Co. .. 84 

Galvanized Iron Coalbrookdale Co., Ltd. .. 14 

‘ochran & Co. 


~ 
“hoon 


Sturtevant Engineering Co. 

ee pene Steam PowerCo.84 
os . +. 64) Taite, Howard, & Co., Ltd. 75 
La, eter Eng. Co., Ld. Tangyes Limited .. es se 8 


EVSoBSaSBAIERLASH- Baws 


eat 


Tagmee, Gc cc ce cc 
Taylor & Challen, Ltd. .. 64 
° ° ns Taylor & Hubbard . 49 
Galloways ee ee . Messer & Thorpe .. . Temper Mtg. Co., ie... .¥ 
Gandy’s Belting Co. 4 ’ Metropolitan Railway Car- & perley ey Transporter Co, 11 
Sy C. Otto ° riage . Bank Iron «- 19 
Geipel & Lange 78 -» & Co way Carriage ° 10 Thames Ironworks and Ship- 

, Thos., & Co. Glenboig Union Fire Clay Go. . > \ - 84 Thos, 8 es building Co, .. .. .. 47 
Brainard Milling Machine Co. a Craig, A. Glover, M., & Co. 78 kins Bros, A. & T. 14 Thompson & Co... .. .. 2 
Braithwaite,I.,&Son .. 11| Craig&Donald .. .. Goldsworthy & Sons .. ve Mirrlees, Watson &Yaryan Co. 33 Robey & Co., Ltd. es Thornton, A. Go. ot “ee es od 


Ww. a. WiLbhcox & CO., 


Warehouse : 34 & 36, SOUTHWARK STREET. Offices : 28, SOUTHWARK STREET, LONDON, S.E. 


COMMON SENSE AT LAST! at agg Willcox Semi-Rotary PATENT WIRE-BOUND HOSE 
THE IDEAL PACKING. P atent P enberthy Injector. Wing Pumps. FOR SUCTION & DELIVERY. 


The core remains esc by Soy lubricative and mension 
greasy elements. —_— 
AUTOMATIC. = For all classes of DOUBLE & QUADRUPLE ACTION. 


» 
: STATIONARY, saa Specially adapted for Engineers and 
WILLC ‘OX S noha ay ; MARINE, All sizes } in. to 4 in. Contractors. 


HICH DUTY. 
and Capacity up to 8000 galls. per hour. 
CREAT CAPACITY. “ : PORTABLE 





Black wall 
Blake & Knowles’ —— 









































LIFTS AND fieoa > || VERY STRONG. 


FORCES. 
WILL NOT 
KINK, 


PACKING ari 3 Cw VERY 
For PUMPS and HYDRAULIC GLANDS of all kinds aA Di ’ | FLEXIBLE. 
Largely used by WATERWORKS, &. . SIMPLE 2 ee 
RELIABLE. 5 130,000 and : : 4 ; bia" tie 
SEND FOR SAMPLE. EFFICIENT. , in use. EFFICIENT. Made in all sizes up to 10 in. bore. 


TEATS 


EDCAR ALLEN & CO., 0 sonia of 
wenn” |STEEL CASTINGS 


SHEFFIELD. We Guarantee the Essential Oombination of High Elongation and High Tensile. 
LONDON: 52, QUEEN VICTORIA STREET, E.C. / Miners’ Drill Steel, Allen’s Self-Hardening Tool Steel, Files, &e. - 


RUSTON, PROCTOR & CO. 


LINCOLN, — LIMITED, 


AND AT STAFFORD HOUSE, 
27a, CANNON STREET, E.C. 


- 












































RUSTON, 
PROCTOR & C£L*-y 
LINCOLN 
wry, ; , ate 


wvvrd yw" 
yyvY¥Y) ¥¥¥?) 
oe ed 


wart 


Manufacture EI TGINHS AND BOILERS of al all. types. 
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RANSOME’S NEW HORIZONTAL 


(LANDIS PATIMT.) 





The “TIME8” says :— 

**The excellence of the resulte obtained by this 
Machine appear to be due to the rigidity and accuracy 
of ite’ construction and to the minute utions 
which have been observed in every to 
friction to the smallest possible amount.” 


“ENGINEERING” says :— 


BAND SAW. 








“TIMBER TRADES JOURNAL” says :— 
teats roan ers of waite, Gat, Se 
These Included teak, elm, beech, pine and’ other 
Bectan! nk setits emsactel Ems 
chine there oan be no doubt.” sibs, 


“TIMBER” says :— 


The “MORNING LEADER” says :— 


“TIMBER MARKET” says ;— 
aro with the saw frame, 


ou! essrs. New 
So tstn omen ae the vertioal treme, 
and from 10 to 15 times as much as that of the 


** The Machine is claimed to combine the functions 
of a B -down Frame and a Board 
Machine. Indeed it will almost out veneers. It 
fulfils both the functions it is stated more 

than any existing machine for either class of work, as 


oF 


i be dly. . . . The boards horizon single blad 
pote me at ped "lick nees and aie true. ae it — r 
only requires one attendant to control the machine in The “8TAR” says :— 
addition to the labour of shifting the log, the wages “The terrible socidente that are constantly happening 
bill can be reduced. to workmen in timber yards when wor at the 
The “BRITISH AUSTRALASIAN” says :— Pwo deat sewahe oo 5d Patent lesions Ean 
“ The result of the experiment may be summed up in wy ng redencmgap 5y egg 


the unanimous verdict of the == present that it 


is the best all-round Sawing in the World.” “TIMBER NEWS” says :— 


“* The power required to drive it is less in proportion 
to its luction than that b . 
pew prod: a taken by any other Log: 


“INDUSTRIES AND IRON” says :— 


“The output of the Machine varied between 60 and 
160 superficial feet a minute, and in all cases the 
cutting was true and of first-rate quality.” 





“ An invention that wil! revolutionise the timber- 
oes —., ee —— Loy the 160 oh —. ‘ One ry a teataree fe 
astest vert saw frame cute one new Py, -4 whey that juires vations can be fixed en- 
machine cuts twelve.” = Ss ~ ~ tirely on he ground level.” 








THE BAND SAW REPRESENTED ABOVE POSSESSES THE FOLLOWING STRIKING FEATURES: 

lst.—It combines in one machine the functions of a breaking-down frame and a board-cutting machine for thin boards, while it is far more economical than any other 
machine in the market for either class of work. . 

2nd.—It cuts very rapidly, sawing elm and other similar woods at the rate of 80 superficial feet a minute, and pine, fir, and other soft woods at correspondingly faster speeds, 

3rd.—The cutting is straight and true, and the boards produced of even thickness. / 

4th.—The power required to drive it is less in proportion to its production than that taken by any other Log-Sawing Machine, 

5th.—As it will work with saws as thin as 18 and 19 B.W.G., the wood wasted at each cut is less than that wasted by each saw in a vertical frame. 

6th.—It is very economical for labour, as all the movements of the saw and travelling table are controlled by levers arranged side by side in a switch rack under the 
immediate control of the sawyer, the only other labour required being for placing the Jog on the travelling carriage and removing the sawn boards. 

7th.—Being fixed entirely on the ground level, the heavy expense of the excavations and massive masonry foundations required for all vertical log frames is avoided. 

8th.—As only two belts are required to drive all the motions of the machine, it can be driven direct from a portable engine. This feature, coupled with the ease with 
which it can be fixed, make it by far the best machine for sawing large timber in the forest ever brought out. 





SOLE MANUFACTURERS— 6740 


A. RANSOME & CO. LTD., umioms, wes LONDON, $.W 


RRS ETERS LST FEE oO RR 























JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW, 


MANUFACTURERS OF 








FOR MARINE, STATIONARY AND LOCOMOTIVE BOILERS, &c. 2500 
WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 











JOHN A. BREMNER & CO. 


Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


FOR MARINE & STATIONARY ENGINES, 


SPINDLES, LOOMS, LATHES, &c. 


SPI CYLINDER AND VALVE 0, 


* As Supplied to the Admiralty.. 
THE ABOVE ARE ALSO LARGELY IN USE BY LEADING OONSUMERS, 
Newcastle-on-Tyne : 41, Sandhill. 





Cardiff : 123, Bute Docks. Glasgow : 5, York Street. 3368 




















IRON AND STEEL 


BOILER TUBES. 
SOLID DRAWN STEEL TUBES. 


Light Lap-Welded Wrought-lron & Steel Tubes 
With Stewart's Patent Flanged Joints. 


Wrought - Iron Tubes and Fittings 
For the Conveyance of Gas, Water & Steam. 
COILS OF ALL DESCRIPTIONS | 
AND OF ANY LENGTH. 







OIL LINE PIPES 
Artesian Well Boring Tubes, 


STEEL & TRON PLATES 


For Boilers, Bridges, &c. 























by 
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3 DREDGE PLANT—IMPROVED PATENT. 


i INVENTORS AND SOLE PATENTEES OF THE INDEPENDENT 


TRAVERSING BUCKET LADDER, 


|| TO ENABLE DREDGERS TO CUT IN ADVANCE OF HULL, AND SO MAKE THEIR OWN FLOTATION, 


INVENTORS AND CONSTRUCTORS OF MOST 
IMPROVED HOPPER DREDGERS. 


Builders of Bow and Stern Well areer Dred: Suction Pump Dredgers, 
Barge Loading Dredgers, Steam Hopper song Sewage Steamers, 
Side & Stern Paddle Wheel Steamers, Screw Steamers, Yachts. 


FLEMING & FERGUSON, Ltd., 


me cece SHIPBUILDEAS & ENGINEERS, PAISLEY, W.B. 10 
, GEORGE ELLIOT & CO., mm 














MAKERS OF ALL DESCRIPTIONS OF WIRE ROPES, 
MANUFACTURERS OF 


LANG'S LAY WIRE ROPES 


LANG’S LAY WIRE ROPE WHEN NEW. Office: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG'S LAY WIRE ROPE WHEN WORN. 9100 
«the oil that lubricates most + 
VAGUUM PATENT LOCOMOTIVE SICHT-FEED LUBRICATORS 


Vacuum Locomotive Engine Oil. Vacuum Carriage Axle Oil. . 

| VACUUM LOCOMOTIVE CYLINDER Ork, 
: USED BY 35 BRITISH RAILWAYS AND THE LEADING INDIAN AND COLONIAL LINES. 
FULL DETAILS ON APPLICATION. 


VACUUM OIL COMPANY, 


Albany Buildings, Victoria Street, Westminster, 8.W. 
Telegraphic Address: ‘Vacuum, London.” Works: ROCHESTER and OLEAN, N.Y., U.S.A. 
=z. B. CASH, General Manager. 8339 






























= E ea 











CHARLES CHURCHILL & C0., I 


NENDEVNGUYON’catues, MOTTO SCHWADE & CO. 


NINE SIZES IN STOCK FOR IMMEDIATE ERFURT (Germany). 
DELIVERY. TELEGRAPHIC ADDRESS: “AUTOMAT, ERFURT.” 











—— 









SPECIALITY : 


QUADRUPLE. AGTING PUMPS, “Automaton,” 


for every description of work, and for all purposes. 











THE “HENDEY- 


RTON” SCREW-CUITING LATHE. 


These Lathes have the Norton Screw-cutting feature. All the different threads and feeds 


COMPOUND & TRIPLE-EXPANSION STEAM PUMPS - 
PUMPS DRIVEN BY ELECTRIG MOTORS. — 


b . 600 WORKMEN, 
~seqe ut the 32-in. are fitted with Automatic Stop Rod for carriage. By its use threads can 


va t to and from shoulders, and the carriage always stopped at the same point. All Lathes Large Stock. Export to all Countries.. 


aps reverse motion in head, operated by lever at side of apron. 


~ Remabrense i. only can be reversed, which is all that Is necessary in cutting threads. CATALOGUES, ESTIMATES AND PARTICULARS 
ments mean a great saving in time and labour. 3490 ON APPLICATION 3552 


LONDON: 9 t0 16, Leonard St,,£.C. BIRMINGHAM: 2 to 10, Albert St 
MANCHESTER: 5, Cross St. GLASGOW : 52, Bothwell St. 
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TANGYES | 


PETROLEUM (or Oil) ENGINE 


“OTTO PRINCIPLE.” PINKNEY’S PATENTS. 





RUSSIA. 
G. Koeppen & Co., Moscow. 





FRANCE. 


Roux Freres & Cie., Paris. 





BELGIUM, RHINE PROVINCES 
and DEPT. DU NORD, FRANCE. 
My. Wilford, Brussels, 





SWEDEN. 
E. C. Gjestvang, Stockholm. 


— 


NORWAY. 
E. C. Gjestvang, Christiania. 





TANGWES LIMITED, BIRMIN GHAM™M 


And at LONDON, NEWCASTLE, MANCHESTER, GLASGOW, CARDIFF, MIDDLESBOROUGH, JOHANNESBURG, BILBAO, and ROTTERDAM. 

















From a Photo. of the 4 Brake HP. Engine, 


Telegrame—" Tangyes, Birmingham.” 




















DENMARK. 
H. C. Petersen & Co., Copenhagen. 





AUSTRALIA, 
Bennie, Teare & Co., Melbourne, Sydney, 
Perth and Coolgardie, 





NEW ZEALAND. 
John Chambers & Son, Ltd., Auckland, 





EGYPT. 
T. Cook & Son (Egypt), Ltd., Cairo, 
MALTA. 
E. T. Agius, St. Paul's Petroleum 
Tanks, Malta. 





77% 
No. 105 B. 














ALFRED HERBERT 


Machine Tool Maker and Importer, COVENTRY, rLtd., 


a 


SOLE AGENTS FOR GREAT BRITAIN FOR THE . « « « 
AMERICAN TOOL WORKS CO., 
CINCINNATI, OHIO, U.S.A. 
LONDON SHOWROOMS: 7, Leonard Street, Finsbury, E.C. 
NEWCASTLE SHOWROOMS: 246, Westgate Road. 


MANCHESTER SHOWROOMS: 2, Bridge Street. 











20-in. Single-gear Drill. Lever 2i-in. Back-geared Drill, with lever Standard Drills, with beck rs. Automati New 25-in. Hh Drill, with many new features, in 
feed for light work, worm feed for feed for light work, and worm feed feed and automatic stop. Balanced “spledle, cludin sparen feed | to sliding head as well a8 to Te Ive 
heavy work. In Stock. Also with for heavy work. In stock. Also sliding head, and quick withdraw. Steel driving gears. Supporting screw to table. e 
automatic feed and automatic stop. with automatic feed. Sizes in Stock.—25 in., 28 in. and 32 in. changes of feed, &c., &. 
= - 
ABOVE MACHINES IN STOCK FOR IMMEDIATE DELIVERY. j 


Also a Large Variety of other Standard Tools: including LATHES, SHAPING MACHINES, RADIAL DRILLS, CAPSTAN 
3300 


LATHES, AND BRASS-WORKING MACHINERY. 
STOCK LIST ON APPLICATION. 





u 
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CAUTION! 


PA TEIN TED 


Flexible Metallic Steam Tubing, 


MADE ENTIRELY OF METAL BANDS. 


No Rubber or Oanvas used, is the ONLY Flexible Hose 
that will resist the action of the heat of HIGH PRESSURE 
STEAM or OILS. 


Engineers and others are cautioned against illustrated advertisements, depictin 
Armoured Rubber Hose, which should not be confounded with Flexible Metallic 
Tubing of our improved make, 1895-6-7 Patents. 


UNITED FLEXIBLE METALLIC TUBING CO, LTD, 


112, QUEEN VICTORIA STREET, LONDON, E.C. 2100 


AUSTRALIAN Representative » +» WILLIAM DOCKER, 280, George Street, Sydney. 





























onin aed 


LEATHER BELTING: 1 in. wide, 14. ‘og foot 





sus totes THE PATENT SHAFT & Wie C0., LTD. 


Corn, Mill Excellence 
manuficture, and unrivalled durabilit = most exacting 
conditions work, fully guaranteed. - WEDNESEURNR®Z. 


SINGLE 
1 2 in, 4d.; 2} in., Bid; 3 in. 
Vn idds bin, 1s. 945 Oia ; im ia 
DOUBLE LEATHER BELTING | , 4.3 8 in, ls, 
4 in, 1s, 6d.; 6 in., 2s. 6d.; 12 in., ‘oa yp EA 


UNSOLICITED. 
“ Best we 


ever had.” 
“ Fully as good aa what we lately paid nearly three times the 
money for.” 


extraordinary val: 
“ The quality is excellent.” 
“ Must admit the ‘ best’ is both pxer and cheapest,” 
Fo: none artone nenl 
Carriage Paid to any address (or meanest atin) fo ho Totes 
pln nce RB CASH WITH 
ORDER ONL 
Any Width, despatched instantly from stock. 
BEST B TING CO., UTD., aaeten inte eee 
Telegrams: “‘ Notwithstanding, London. 8154 





Patent i Washing Machines, 


One Gear drives both Machines, 











Benares Bridge over the oultiitiial Weight 7000 tons. Steel. 


LONDON AGENTS: 
1, Victoria Street, Westminster, S.W. 





Wheel dices. 





MANUFACTURERS OF 


RAILWAY WHEELS & AXLES, BRIDGES & ROOFS, 


posse of all Sections of Iron & Steel, Tyres& Axles, Switches & Crossings, Turntables, Tanks, Gaswork Plant, Castings, andevery description of Railway Material of Railway Material. 











y 


D. & J. TULLIS' i, 
KILBOWIE, GLASGOW. “EU RE =A.” 




















A cliss TH sam 
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S&S ESTABLISHED ‘ MAKERS TO H.M. 
4) 1868. fs Ss === = eso —— GOVERNMENT. 
Ss  SPRHOLALITIOS : 
‘‘Eureka” Water Gauge Glasses Bent Spirit Level Tubing 
SS) Thermometer Tubing, Enamelled and Plain Syringe and Syphon Tubing 
SS Barometer Tubes, Enamelled and Plain Hydrometer and Saccharometer Tubing 
YS Cylinder Tubing, Enamelled and Plain Ornamental and Coloured Tubing 
Egg and Hour Glass Tubing Coloured and Flint Cane, &c., &e: 


Glass Tube Works, ASTON. 


‘econ JOSEPH TOMEY & SONS, Ltd. , BIRMINGHAM. 


Wm. R. DELL & SON, 





26, Mark Lane, LONDON, E.C, 302 LONDON WAREHOUSE & SHOWROOMS—98, HATTON GARDEN, E.0. ® 
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FRESH WATER FROM SEA WATER 


NORMANDY'S PATENT | 
DISTILLING MACHINERY 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 

NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 
STEAMERS produce, from Sea Water, Oold Drinking Water of above quality 
when worked with the greasy steam from the main boilers, and at the same 
time will also supply Hot Fresh Water for Make-up Feed. 

NORMANDY’S PATENT DISTILLING 
MACHINERY for LAND STATIONS produces at 
least 29 tons, or 6500 gallons, of Water of above 
quality per ton of coal. 

NORMANDY’S DISTILLING MACHINERY has 
been largely supplied to the English Admiralty, and to 
the German, Russian, Spanish, Dutch, Japanese, and 
other Governments. Also to the P. & O., Royal Mail, 
and many other Liner Companies and Yachts, including 
the Royal Yacht “ Victoria and Albert.” Also to 
Land Stations in various parts of the world. 

H.M.S. “Powerful,” “Terrible,” ‘“ Arrogant,” 
“Furious,” “Venus,” “Diana,” d&c., &., are also 
supplied with NORMANDY’S COMPOUND DIS- 
TILLING MACHINERY. 


WOoRMANDYOD DTS PATIANT of 
MARINE AERATED FRESH WATER CO., Ltd. 
Opposite Custom House Station, Victoria Dock Road, 


LONDON, E. 
ALSO SOLD MAXEKERS OF 


NORMAND’S PATENT 
FEED WATER HEATER. 


Adopted by the British & other Governments. 











1658 











QIAILES DOVER Cs ) 
NEWCASTLE ON TYNE 


PROTECT 


a 


ys: 

woe FACTORIES, paiLwav 
IC & CHemicAL “ 

\ BREO RIGERATOR!E ES: y, 

SS WERIES, COLLIER 





CARRIAGE 
PAID, 
A considerable Discount allowed on 8 and 20 Cwt. Orders. 


For Roofs, Tanks, all Stractural Work, Hot and Cold Piping, Boiler Fronts, &c., &c. 
Used by leading Tube Makers, Railways, Breweries; &c. © 








SIGHT- FEED LUBRICATOR, 


(VULOAN PATENT.) 
OVER 6,000 IN USE. 


SUITABLE FOR 


Land and Marine Engines to 200 |b, 


NO MORE 
CUT SLIDE VALVE FACES! 


Extensively used by ~~ ys | a Engine Builders 
reat B 


REDUCING VALVES 


(AUTOMATIO PATENT), 
FOR STEAM, AIR OR WATER, 


At werk from 2” te 11°, & Reducing from 200 Ih, 
ON ADMIRALTY LIST. 


No matter how the BOILER PRESSURE FLUCTUATES, the 
REDUCED PRESSURE DOES NOT VARY from what the Valve 

















] 
{ 


i 





= 
i 
{ 


is set for. Even if the initial Pressure drops below what the 
Valve is set for, whatever Steam Pressure is in the Boiler 
will be passed through the Valve. 


(SEE LIST). 
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re Self-Oilinge Loose Pulleys 


(McFaRLANE & Reiw’s PaTENt). 
WORKED 
50,000 Tons of Cargo 


~ 20,000 Loads of 
Timber 


~ ‘Three ‘Years 0 on 
Derrick Crane 





ceptible, 


me Three Years on Hy- 
draulic Coal Crane 
(night and day) 


Three Years on Saw 
Bench 


Two Years on 1 Steam 
Dredger. 








Wear hardly per 








(3EE LIST). 
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WM. REID and OO., 


112, FEN FENCHURCH 8S8T., LON DON, E.O. 
JOBRNSON S& PHILLIPS, 
14, Union Court, Old Broad St., E.C., & Charlton, Kent. 
I COMPOUNDING. LAPPING. 
RUBBER, SILK, AND COTTON COVERING. 
J. H. SANKEY & SON, 


—— ESTABLISHED 1857. —— 


CANNING TOWN, LONDON, E. 














MAKERS of the MOST MODERN MACHINES for— 


CABLE MAKING. CABLE LAYING. 


STRANDING. BRAIDING. 
TAPING. WINDING. 








Head Office: 


BEST STOCK OF SUPERIOR FIRE RESISTING GOODS. 


ay 


DELIVERED TO ANY PART OF THE KINGDOM. 
ALL SIZES AND SHAPES OF 


FIRE BRICKS, BLOCKS & TILES. 
CEMENT CLAYS, SILICA, GANISTER. 





Boiler Seating Blocks tq, ‘a0 a 
and Flue Covers. “= \\P "Fumes 





N.B.—SPECIAL DESIGNS MADE CAREFULLY TO ORDER. ™# 


Also CEMENTS, LIMES, BRICKS, SLATES, STONEWARE, DRAIN PIPES, & 
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“IBIS” FRICTION CLUTCHES. 


“IBIS” PATENT SHAFT COUPLING. 


24GARLICK HILL 
LONDON.EC. 


} 


ama’ 


SAAC BRAITHWAITE & SON Lpmy 


INDIANA. 





ESTABLISHED 


ISAAC BRAITHWAITE & SON 
AMAENDAL. 


BNUCINZZRS. 





SHAFTING—TRANSMISSION APPLIANCES—GARDNER 


GOVERNORS & PUMPING MACHINERY-HEATERS—TANKS||_ 


COMMUTATOR BARS, &c, &c. 


MODERN LAUNDRY MACHINERY, jim 


1899 CATALOGUE NOW READY. 
ae Soe 


Hydraulic and General Engineers, 


DEWSBURY. ! 


331 





HENRIQU 


LIMITED, 








Telephone No. 156. 
Telegrams: ‘‘ Henriques,” Dewsbury. 








STATIONARY ENGINES. 





Sluice Valves. Steam Valves. 


Penstocks of every description. 


ES & 60., 5 










The economy due to feeding with an Injector is 
often supplemented by the use of a Heater or Economiser. 


The ** SIRIUS” SELF-ACTING 
INJECTOR 


has been widely adopted for feeding through economisers or 
heaters. The “Sirius” is self-acting and starts again 
without attention if accidentally stopped by failure of water 
or steam; lifts its feed water, and may be regulated to 
deliver down to half its normal capacity. 


( Pattern S.) 






Send for List E 2. 


DELIVERY. 3848 


HOLDEN & BROOKE, Ld., Sirius Works, MANCHESTER 








JOHN ABBOT & Co., Ltd., 


ENGINEERS, 
GATHSHEHAD-ON-TYN HE. 


London Office—Suffolk House, Laurence Pountney Hill. 


HYDRAULIC MACHINERY OF ALL DESCRIPTIONS. 


3 INS  |BRIDGES. 
_|ROOFS. 


| Iron & Brass Founders, 
Iron Manufacturers. 


ON ADMIRALTY LIST 


Telegrams— 396 
ABBOT, GATESHEAD. 
































TEMPERLEY TRANSPORTER, 


oe 











. Ween 
.. * ae 


TRAVELLING TOWER TRANSPORTER AT LIME KILNS . 


vis 











For Full Particulars of these and other Types of Transporters, apply to— 


THE TEMPERLEY TRANSPORTER C0., 





Hydraulic Valves, Hydrants. 





72, Bishopsgate Street Within, LONDON, E.C, “” 
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GWYNNE & CO. 


Established 1852. (Late Essex Street Works, London). 


geome BROOKE STREET WORKS, 


HOLBORN, 


LONDON, E.C. 






Contractors to the Admiralty and all Govgrament Departments a Russian, Italian, wl and other 
Foreign Governments 
The ORIGINAL FIRM and INVENTORS of 


CENTRIFUGAL PUMPS & PUMPING ENGINES 


of largest sizes, for Docks, Drainage, Dredging, Irrigation, &c., &c. 
FANS for Ventilating and Forced Draughts. GIRARD TURBINES. GAS EXHAUSTERS. 
Full Particulars on Application. Telegrams: GwynnecRam, Lonpoy. Aland A BC Codes used. Telephone No. 95 Holborn. 


H. W. WARD & CO. 


MACHINE TOOL MAKERS, 
LIONEL STREET, BIRMINGHAM. 


IMPROVED LINCOLN MILLING MACHINE, 


Large Table Area. Gears Efficiently Protected. 

















Hollow Spindle. 





on 


eu 
4 





No. 34 MILLING MACHINE. 


DELIVERY FROM STOCK. 
Capacity :—Automatic Feed, 22in.; Vertical Adjustment, 12 in. 


LATHES, TURRET MACHINERY. 
MILLING MACHINES. DRILLING MACHINES. 
PROFILING do. GRINDING do. 


Telegraph: “TUDOR, B’HAM.” Telephone: 1469, 





8364 


JH YDRAULIC 


PRESSES & PUMPS. 





In Stock, Hydraulic Press, 5 in. ram, table 32 in. by. 16 in., 16 plates, 18 in. by 12 in.; 
also 7 in. ram Self-delivering Box Press, box 38 in. by 36 in. by 54 in. deep, for 
2} tons on the square inch, and other sizes. 


HAYWARD-TYLER & CO., 


90 & 92, WHITECROSS STREET, LONDON, EC. ™ 
Telegrams: “TYLHROX, LONDON.” Telephone No. 192. 











— 














The No. 4 “ae 
YOST Typewriter. 


Light carriage, 
Infallible printer, 
Three line 
Spaceings, 

Beautiful characters, 
Perfect adjustment, 
Any width of 
margin, and 








Learnt more quickly, 
Prints better, 

Writes faster, 

Lasts longer, 

Needs less repairs 
than any other 
Typewriter on 

the Market. 


AN INK SUPPLY... 


GUARANTEED TO.. 
LAST SIX MONTHS. 


4BBEREREREEEREEEED 


The YOST Typewriter Co., Ltd., 


50, Holborn Viaduct, E.C. 


8299 
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J. W. BROOKE & CO., Ltd. 


ADRIAN IRONWORKS, 
LOWESTOFT, 


AND 
77a, Queen Victoria St., 
LONDON, E.C. 


=) MAKERS OF ALL KINDS OF 


LIFTS. 


> ELECTRIC LIFTS A 
SPECIALTY. 


ALSO 3089 


Tele, Address : Patent FRICTION CLUTCHES 


~ JOHNSON & PHILLIPS’ 









DOUBLE WORM WINDING GEAR, 


Suitable for Loads from 3000 lb. and upwards. 





‘* BRooKE, LOWESTOFT” ; ‘* LABORLESS, LONDON.” 











ARE THE RESULT 
OF 

TEN YEARS’ 
EXPERIENCE, 

AND HAVE 

THE HIGHEST EFFICIENCY, 

THE SMALLEST IRON LOSS, 

AND LARGEST POWER FACTOR. 


PB MM mien et OBARLITON, KENT. 3191 


ARTHUR eter 


Peninsular House, 


Monument Street 
(Facing the Monument), 


LONDON, EC. 


Telegraphic Address— 
ALIGHTING, LONDON. 
























MANUFACTURER OF 

















LOCOMOTT V Hs sa 
Of various Sizes with all the latest improvements ready for Immediate De- 


livery. Engines specially designed for every requirement and gauge. 


Full Particulars on Application. Telegrams: “PECKETT, BRISTOL.” 





The LONDON EMERY WORKS cn 





MAN UFACTURERS OF 


MODERN EMERY GRINDING YACHIERY 


EMERY WHEELS & RINGS, 


AND VITRIFIED WHEELS. 


New Illustrated Catalogue, with Latest Improvements, in ssp 
Grinding Machines and Emery Wheels. 


{0 42, VINE ST., CLERKENWELL, LONDON, E.¢. BC. 














BUTTERS BROS. & CO.., 


CRANE MAKERS, 


z= |Contractors’ Engineers and Machinery Merchants. 





HESTABLISHHD 1867. 











SPECIALITIES : 


Improved Wire Rope Steam and Hand Derrick Cranes, 


With Jibs from 40 ft. to 70 ft. long. 
MAKERS OF ALL KINDS OF BUILDERS’ & CONTRACTORS’ PLANT. 
LARGE STOCK OF SECOND-HAND PLANT, FOR SALE OR HIRE, always on hand. 


Catalogues and Prices on Application, 
} GLASGOW. 


Offices—20, WATERLOO STREET, 
Works—LAMBHILL ST., PAISLEY ROAD, 





Registered Telegraph Address—' BUTTERS, GLASGOW.” 


8340 
0 
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FoR 
STEEL, IRON, COPPER, CHEMICAL, BRICK, POTTERY AND GLASS WORKS. 


DUFF’S PATENT 


GAS PRODUCER, 


WORKS CONTINUOUSLY. REGULAR AND CONSTANT SUPPLY. 
LABOUR AND TIME REDUCED. LARGE SAVING IN FUEL. 


WILL GASIFY COAL, COKE, BREEZE, TOWN’S REFUSE, Rg 
ADOPTED BY MANY LEADING FIRMS. 


SIEMENS AND OTHER SYSTEMS siasnsanasan AT A SMALL cost. 


W. F. MASON, Limited, ‘Engineers, MANCHESTER. 
UP-TO-DATE 


CRANES. 


BEDFORD ENGINEERING CO., 


MAKERS, 


BEDFORD, ENG. 


MOST MODERN DESIGN. 




























WELL BALANCED. 


IN STOCK OR PROGRESS. 


Telegrams: ‘‘CRANES.” 
NAT. TELEPHONE: 383. 


ILLUSTRATED PRICE LIST SENT ON APPLICATION,  —s_— 8: 


ALEX. FINDLAY & CO., 


STEEL ROOF AND BRIDGE BUILDERS, 
MOTHER WE LIL, NW.B. 














8081 


100 ft. spans supplied to the Imperial Railways of North China. 





STEEL BRIDGES, ROOFS, & CENERAL STRUCTURAL WORK. 


ene Hydraulic sins for making Trough Flooring for Road and ad and Railway Brid Bridges, eto. eto. 


J. P. HALL & CO., 


OLDHAM. 




















TRANSFORMER. 





F / AN il ! -_ 
Fia. 136. CONTINUOUS CURRENT 


JOSEPH WRIGHT & CO. 


»ictoriastaceT: "NE PTON, | starrornsune. 
1,000,000 - H.P. 


BERRYMAN’S 


PATENT 


HEATERS : 


Sold in the last Ten years. 
Double Brass Tube 


EVAPORATIVE 
CONDENSERS, 


WATER FILTERS, 
GREASE FILTERS, 


Water Softening 
“we Plant. 








Le 
: E 

=f 

§ 





THE BERRYWANW PATENT Hi 


«ut mans JOSEPH WRIGHT & C2 TIPTON. : 





3092 

















— THE —. 
HUNSLET ENGINE 
COMPANY, 


| BaED Ss. 


LOCOMOTIVE 
| TANK ENGINES 


Of all descriptions and any 
size, for 


Ironworks, Oollieries, 
Contractors, 
| Docks, Manufactories, 


Branch Railways, 
&e., &e. 
Specially designed for any cir- 
cumstances, or to suit any Gauge 
of Railway. 
ARRANCEMENTS MADE 
FOR sco 3192 


On Purchasing Lease or otherwise 


0B RONWORKS, MOTHERWELL 


Telegraphic Address : pe Motherwell.” 


(A. & T. MILLER). 


Henufacturere ot Merchant Bars, Horseshoe Iron, Angle and 
T Iron, Cable Rivet, and Plating Iron; also Heel Tip, all of 
the highest quality, and special attention paid to finish. 
By McARTHUR, NASH & 00., Bristol, Sole Agents for England, Wales, Ireland. 
Export AGENTS FOR LONDON : 2516 



































ee eS a C. B, RUSSELL & CO., Billiter Square Bldgs., E.C. 
COMPANY, L"™°: 





ENGINES AND PUMPS 


FOR ALL PURPOSES. 3429 


WORKS: COALBROOKDALE, SHROPSHIRE. 
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A Large Reduction in Costs can be Made 


BY USING OUR 


BORING & TURNING MILLS. 


Our Agents will tell you why! 
Chas, Churchill & (0., 


London. 


_Schuchardt & Schutte 


Berlin, Brussels, 
Vienna. 


Adphe. Tanssens, 


Paris. 


THE BULLARD 
~ MACHINE TOOL Co. 


BRIDGEPORT, 
3193 GOMWM., U.S.A. 


ISAAC STOREY & SONS 


Knott Mill, MANCHESTER. 























51 in. MILL; weight, 14,000 Ib. 








PROELL'S PATENT = 
Spring Governor @ayy 


(STANDARD PATTERN): 


Applicable to every description of 
Throttle, Expansion or Corliss Valve 
‘Gears, and giving the steadiest running 
under all conditions that can possibly be 
obtained. 





DESCRIPTIVE LIST FORWARDED ON 
APPLICATION. 








No. of Governor. IL. III. | IV. 








Revolutions per Minute ...| 190 | 180 | 170 | 160 | 140 | 





























‘Regulating Power in Sleeve 4 
ST ale rom mn | si | 6, | 18 | 22 | 31 | 48 
speed co Ibs. 

Price of Governor ... _...| 240/- | 270/- | 340/- 430). | 550/- | 700/- 








LONDON AGENT FOR PROELL’S SPECIALITIES :— 





Sent on 30 DAYS’ FREE TRIAL. 





COCHRANE SEPARATORS 


Give Dry Steam. 
Remove Oil and Grease. 
Are Self-cleaning. 


i ah 


GIVE THEM A TRIAL. 
1800 in Use. 


STATE REQUIREMENTS TO— 


MERICAN 
LOWER 
OMPANY, 


LANARKSHIRE STEEL co. Ld., 
MOTHERWELL, N.B. (te Athinatry: 


THE ADMIRALTY. 


Manufacturers of MILD STEEL BARS, ANGLES, BULBS, 
and BULB TEES, by SIEMENS PROCESS, 


Guaranteed to pass Admiralty, Lloyds’, Board of Trade, 
Veritas, Indian State Railways, and other Tests. 


LANARKSHIRE LANARKSHIRE 
BRANDS: 


BOILER W@W sTeEL SHIP @ STEEL. 
a “SIEMENS, att a 


WELDLESS TUBES 


Marine and pase 
Water-Tube Boilers 


TUBES LTD. 


BIRMINGHAM, 


CONTRACTORS 10 BRITISH ADMIRALTY 





Lj 
70, Gracechurch St., Ps la il 
LONDON. hs A 


~<a 

















Bureau 











MAKERS OF 


IPaTENT WELDLESS STEEL TUBING 





~ FOR 


ENGINEERS AND SHIPBUILDERS. 





1866 





H. KUHNE, 26-86, NEW BROAD STREET, E.C. » 


Telegrams; ‘Cylinders, Birmingham.” 
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» . THH.. 


Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS). 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 


Works: HALLSIDE, NEWTON, & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROVAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, E.C. 





Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 





MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 








~~ —~~ 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES—Locomotive Carriage and Wagon, to all require- 








ments. 3322 


WILLIAM BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY. 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 
GLASGow . 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORGINGS OF ALL DESCRIPTIONS AND DIMENSIONS, 


(ALL STEEL BY SIEMENS PROCESS.) 


Admiralty, Lloyds’ Board of Trade, Bureau Veritas, Indian State Railway and other Tests at Works. 
SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government. 
CONNING TOWERS, &c., Finished Complete, 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 
Steel BOILER PLATES of largest dimensions. 
All kinds of FLANGING WORK by Hydraulic Pressure. 


As) ELEVEN FIRST AWARDS. y 
Gold Medal at t Edinburgh, 1890, (sa 


Highest Award, Chicago, 1898. 


ER ERTH (AUCE (1 ASSS, 


eR dvery fl fib ge 
sreat variation ( of temper and , 


“JOHN MONCRIEFF, Sr. gc 





9770 





and 


Many, 
Blatant, 











JOHN ROGERSON & CO., LD. 


WOLSINGHAM, R.S.0., Co. DURHAM. 


MAGNET CASTINGS 





© 





TO ANY » V5 AND ANY 
WEIGHT. ,¥ %, SIZE. 
- Z 
— ao 


STEEL CASTINGS AND FORGINGS OF EVERY DESCRIPTION. 
FORGED STEEL CRANKSHAFTS FINISHED COMPLETE. 








Taw 


WEARDALE IRON AND COAL CO, 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM, ENGLAND. 
MANUFACTURERS OF 


MILD STEEL PLATES & SHEETS 


For BOILERS, LOCOMOTIVE FRAMES, GIRDERS, BRIDGES, &c. 


(LARGEST PLATES IN THE TRADE.) 
ALSO STEEL OR IRON BARS, ANCLES, TEES, HOOPS, STRIPS, SINCLE ROUND EDCE TYRE 
ALL srxnn MaDe BY SinMENE ACID. PROCESS-— 


BRANDS : STEEL, “‘esi%* ie BARS, «Ranson, ate est Scrap,” 
‘or paiere, Cylinders, Plough Shares, and other 
Pp IG IRON { oust HEMATITE, eo tor Stent Making and Foundry Purposes. 


COLLIERY PROPRIETORS AND COKE MANUFACTURERS, 


Ho Steam, Manufacturing, and Gas Coals. Coke for Foun last Furnace 
iliea Bricks for Lining Steel Melting Furnaces, Fire B: ek ee Fire Clay. _ 


Tudhoe Iron Works, SPENNY MOOR. Yard, Upper Thames 8 
Offices Mercantile Chambers, yside, fords Exchange, MIDDLESBROUGS FORD Om RE. 
N WEST HARTLEPOOL. 





CASTLE-ON-TYNE. Victoria Terrase, 
15, Grosvenor Chambers, Deansgate, MAN! 2304 
WAREHOUSES :—George Yard, Upper Thames Street, LONDON, E.0.; and GATESHEAD-ON-TYNE. 
esr asl ak Aetna east, Maem soccer carats Mabatatead 


WM. FOSTER & CO., Ltd. 
WELLINGTON FOUNDRY, LINCOLN. 


TRACTION & PORTABLE ENCINES 


HORIZONTAL & VERTICAL 


FIXED ENGINES 


Boilers of all Kinds. 
THRASHING MACHINES. 


CORN MILLS. 
SAW BENCHES, &. 


Iron Castings 


=== . For ENGINEERS, BUILDERS, &e, 
2829 


Telegrams : ‘Foster, Lincoln.” 
Telephone No. 18. (cutzreone)s 


























SEACOMBE 
‘NS 


for machine Driving, _ 
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ai mi GRAND & SUTCLIFF, 


PROPRIETORS OF NORTON’S PATENT 


























bee ak: peciality ey ag tpt hter part of Tools and Machines, clean, sound and soft casti which effect 
a conside rable vine in time of pads oro producing a finished article pene po from a4 


a — like polished steel, and 
Send for Samples of Malleable, Annealed, ft Castings. 
BaENRy WwW. WALLWORK é& CGO., bag STREET, 
__Largest Makers of were cores! 2 catdine and Fine Castings. 


STEVEN & STRUTHERS, Brassfonders, ELASGOW, 


ee to “a ADMIRALTY. 





















: A Thomann’ Patent Ai Pump Tale 


Steam Signalling Apparatus. Visible Supply-Impermeators. 3287 








LOOKWOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO 


PISTON PACKING RINGS & SPRING) 


The SPRING RINGS are SIMPLE and EFFICIENT, and are designed so as to have two distinct actions— 
one to press the Packing Ring outwards against the walls of the cylinder, and the other to press the 
Rings apart against the flat faces. Thus no inclined plane required in Rings. 


HIGHEST AWARD, INVENTIONS EXHIBITION, 1885. GOLD MEDAL, LIVERPOOL, 1887, 








HBAGLE] FOUNDRY, cae. 2472 


sa CHEAP TRANSPORT. 
fe Was AERIAL WIRE 


LOCKWOOD & CARLISLE, Ltd., 











ROPEWAYS. 


(ROE & PATENTS). 











ADVANTAGES OVER OTHER SYSTEMS :— 
Eeonomy in Cost and Working. 
Simplicity of Construction with High-elass 
Material. ‘ 
Long Spans and Steep Gradients Overcome. 
Reduced Wear of Cables and few Supports. 





Eetimates, Pamphlets, and Full Particulars 
on application to the— 


Ropeways Syndicate, 








160, Leadenhall Street. London 1,8.C. 


Telegrams: Ropeways, London. 











ELECTRICAL ENGINEERS AND CONTRACTORS. 





COMPLETE 
ELECTRICAL 
INSTALLATIONS | 
FOR POWER, 


LIGHTING | 
AND | 


TRACTION. 





: 



































hss 











THOMSON RECORDING WATTMETERS, ARC AND 
INCANDESCENT LAMPS, TRANSFORMERS, &c. 


Head Office: 83, GANNON ST., LONDON, E.¢. 


Telephones : 
Nos. 379 and 760, BANK. 


$255 





141, W. George St., GLASGOW. 
21, Lincoln Place, DUBLIN. 


— Telegraphic Address: ‘ AstEROIDAL, Lonpon.” —— 


Branch omees { 














Absolutely Dry Steam. 


NO COMPLICATIONS. 
NO MISTAKEN THEORIES. 
CURRENT IS KEPT INTACT. 






No dividing of steam current, and allowing it to unite 
again inside the instrument, thus re-collecting all dirt, 
water or grease held in suspension. 





WE GO STRAICHT FOR DRY STEAM 
3 AND GET IT! 


EMPIRE ENGINEERING CO. 


FAILSWORTH, MANCHESTER. *™ 
WILLESDEN WATERPROOF PAPER 


FOR ALL CLIMATES. 





“STEMTRIFF” PATENT. 














Used by H.M. and other Governments, Contractors, Engineers, &c. 
FOR GABIONS, PANELS, WASHERS, PETROLEUM JOINTS, DISCS, COLD STORAGE, 
DYNAMO INSULATING, 3298 
VENTILATION, TUBES, WATER PIPES, &c. Catalogues "and Samples post free. 


WILLESDEN PAPER & CANVAS WORKS, Willesden Junction, London, N.W. _; 


NO_WATER COLLECTS 


inside the “Sirius” Steam Trap. It cannot freeze nor act as a condenser. 
It has no floats or levers, and is free frcm the limitations of traps possessing 
such. The 
side, end, or hanging at end of a pipe, 
attendance for varying steam preesures. 





‘* Sirius ” is light in weight and works equally well cn its base, 
Is open when cold, and needs no 


SEND FOR LIST E 14. ~ 


3848 


HOLDEN & BROOKE, Ld., Sirius Works, MANCHESTER 
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WINDING ENGINES & GRANES| 


FOR MINES. Xc. 


: SWUBIZ9/O | 


“CRANES, RODLEY.” 


«NOGNO7 ‘H30NNSV» 


Telegrams: 





HOISTING HACHAERY ERED TRAELLERS dc,, &c,, 


DRIVEN BY STEAM, COMPRESSED AIR, OR ELECTRICITY, 


FR ABABA AEAAABABBABBAABAAAAALs 


J. BOOTH & BROS., Ltd., 


BODLEY, LHBDs. 
General Agent: A. B. W. GWYN, 11éa; Queen Victoria Street, LONDON, B.C. 
Agents for Scotland: THOS. HILL & 0O., 12 te 30, Spoutmouth, GLASGOW. 2302 


Grover Spring Washer Nut-Lock 


avina A BoLT AQTIVE ENERCY 
in aopiTion To PASSIVE RESISTANCE. 


Patented at Home and 
Abroad. 


VER: 

















A Standard Fastening on the 

















SCORES OF MILLIONS IN USE. 


Largest Railway Systems in the World. 


Wi js oe Y 


a i 
a oe Be Va 





GROVER & CO., 


LIMITHD, 


WHARF ROAD, LONDON, Wi. a. 


TuiecraPuic Apprass, ‘ADOPTED, LONDON.” ; 











THE BRITISH VISCOID COMPANY, LTD., are now 
Manufacturing in their New Material Viscoid :— 


ENGINEERING APPLIANCES. 


Machine Tool Handles, Sewing Machine Handles, Valve 
Wheels, Tap Handles of various patterns for hot water 
and high-pressure steam, &., &c. 


SANITARY APPLIANCES. 


Cistern Pulls, Sanitary Cycle Handles, &c. 


HARDWARE. 


Non-conducting Knobs for Tea and Coffee Urns, Brass 
Kettles, &., Kettle Handles and Grips, &c. 


ELECTRICAL. 


Small Electrical Accessories, Switch Handles, Washers, Rings, 
&., &., for Dynamo insulation. 























pa Samples, Prices, &c., on application to the 


SECRETARY, 2768 
85, Seething Lane, London. 


ARTESIAN BORED TUBE WELL, 


At BOURNH, LINOS, 


ror THE TOWN OF SPALDING. 
% b 














Cc. Is. BR & CO., 
Artesian Well Engineers and Contractors to HLM. War Department. 4°" 
BEAR LANE, SOUTHWARK, LONDON. 
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Are You Interested in 


Case-Hardening 


if so write at once for a copy of our little Book, entitled, ‘‘Hints and Facts 
about Case-Hardening,” which we will send post free to any address. It 
contains information of considerable value to even the most experienced 


Case Hardener. 
W. H. PALFREYMAN & CO., 17, Goree-Piazzas, Liverpool. 


BROWN’S PATENT BERRYMAN 


FEED-WATER HEATER | ¢ 


APPLY TO— 


C. J. BROWN, 109, Victoria Street, WESTMINSTER. 


GRAFTON. & OO. 








——_—__— 
| 








CONTRAOTORS TO HM. GOVERNMENT, 
CYCLOPS WORKS, 


BEDFORD. 






Telegrams— 
“Grafton, Engineers, Bedford.” 





ptlve Price List free on = 


Illustrated Descr! 





iy WOODHOUSE & RIXSON, 


SHHAErTFHTINHLD. 






Bg SHAFTS BC wn 


W BEST TOOLSTEEL 


























|_| PATENT WELDLESS STEEL TUBES, 
: For Boilers, Hydraulic Presses. Ferrules, Boring 
7 Rods, Bushes, Shafting, Couplings, & other uses, 













EMERY & EMERY CLOTH} =< 


HILL'S Patent FLUSH SIDE COLD SAW. 


The only certain and reliable method of securing saw to spindle. 
Hitl’s Patent Automatic oe = arpeing Machine. 


| MALLEABLE IRON CASTINGS 


OF SUPERIOR QUALITY. 
ISAAC HILL & SON, 


St. George’s Works, DERBY. si? 























” |HOT WATER BOILERS, 







Hot Air Apparatus 


—— ERECTED COMPLETE. —— 





Od 4296 
Catalogue Gratis. Illustrated Price Book, 15th Edition, Price 1s, 


























“CENETIC’BOILERS|) “SIMPLEX” STEAM PUMPS. 
1 n 
Elis J 
ce i 
=\a om sii: 3 
a | 3| 25 oof 
s - ek 2 ba wt 38 
2 | =|35 = 
= =n = # = os 
= + saan o ag =" 
ey acy | >s fe 
“i “ a AL PATTERN. E 
Ri 
Gunplind te tesem. Gte'W. HORIZONTAL PATTERN. VERTIC A 
G. rmatrong & Co, Ltd Send for Descriptive Price Lista, Particulars and Discounts to MANUFACTURERS— 
poli hewn ba T. TOWARD & CO., ™ 
thooughout te World |__OUSEBURN, NEWCASTLE-ON-TYNE. 


















































PATENT 
ELASTIC CLUTCH 
OR COUPLING. 


Upwards ot 


160,000 HP. 
Successfully at Work. 


SUITABLE FOR HIGH 
OR LOW SPEEDS. 












Sole Makers : 
Cowlishaw, Walker & 0o., 
Limited, 2876 
ETRURIA, STOKE-ON-TRENT 







= = x + = =) 
[3 AW nye f} rgiyl 


| ; 
+ ia i ; Ves 
B4e4iy od By ~ i 


@ BLOWING. EXHAUSTING »° VENTILAT 
LLOYD & DA\ VIS 


64 Sumner $! Sus 
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bs f JLiéEt 
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ALFRED DODMAN & & 00, 


Highgate wre 
KING’S LYNN. 


a ENGINES 
BOILERS 


OF ALL DESIGNS 
Large or Small. 







= 





- Iron & Brass 





POOLEY’S Patent 


WEIGHING 
MACHINES 


Awarded 
OVER 60 PRIZE MEDALS. 


Sa aAABABBAAMBs 


HENRY POOLEY & SON, 


LIMITED, 
LIVERPOOL, LONDON, 
BIRMINGHAM & GLASGOW |>=—— 


Branches at Manchester, Newport (Mon.), 
Newocastle-on-Tyne, Derby, &c. 7835 


BLACKBURN, STARLING & CO, , Ld. 


Manufacturers and Erectors 
of Improved 


Lightning 
Conductors 


Gresham Works, 
NOTTINGHAM. 
‘ HANLEY & D & DUBLIN. 


CHIMNEY COLUMNS 


traightened, Pointed, 
= Hodred, Haina and. 
L a 
Colliery Signals 
ELECTRIC BELLS, 
TELEPHONES. 


Terecrams: 0255 | jj 
“Blackburn, Nottingham.” 





















FAIRBANKS 


Poa VY ES 


THE Fi 





8537 





CLAYTON & SHUTTLEWORTH, 


Works : LINCOLN. London Show Room : 96, QUEEN VICTORIA ST., KC. 


OVER G6O,0O00 ENGINES AND THRASHING MACHINES MADE AND SOLD. 





PORTABLE & SEMI-PORTABLE 
ENGINES. For all kinds of fuel. 


UNDERTYPE ENGINES. 











VERTICAL ENGINES & BOILERS. = High-pressure or Compound. 











OIL & GAS ENGINES. FIXED ENGINES OF ALL KINDS. TRACTION ENGINES. 


ALSO MINING MACHINERY, 


Cornish Boilers, Thrashing Machines, Straw Elevators, Chaff Cutters, Maize Shellers, Grinding 
fai lis, Saw Benches, Centrifugal Pumps, &c, 


CATALOGUES FREE BY POST ON APPLICATION; 


LEROY'S sets COMPOSITION 


FOR Se Se 


power op enn IT WILL A puma, 
IT CANNOT OATOH OR COMMUNICATE FIRE. 


Used In H.M. Dockyards, ep mee 

principal Railway and Dock Co. “7 

Pee tog ee 
years, 

ESTABLISHED 1868. 


F. LEROY & CO., 
BRAY ST, COMMERCIAL RD, LONDON, E. 


Also at MANCHESTER. 31138 





2474 











Patent 
Rail Lifter. 


Csio’s 


Paul Rothermel, 
Swedish Iron & Steel Merchant, 


105, Leadenhall Street, 


London, B.C. seve 





GOLD MEDAL, Inventions Exhibition, 4985. 


> EES 





MATHEMATICAL INSTRUMENT 


MANUFACTURER 
To H.M.’s Government, Council of India, Science and 
Art Department, Admiralty, &e. 
Mathematical, Drawing and Surveying Instrumente 
of every description, of the highest quality and finish, 
at the most moderate prices. 3134 
Price List post free. Engine Divider to the Trade. 


Address, GREAT TURNSTILE, HOLBORN, LONDON, W.c, 


ASK FOR 
EYRE & SPOTTISWOODE'S 


ILLUSTRATED CATALOGUE OF 


MATHEMATICAL DRAWING INSTRUMENTS 


Geometrical Models, Drawing Boards, T-squares, Set- 
squares, Drawing Paper, Pencils, Crayons, Indian Ink, 
Brushes, Water Colours, and all Drawing Material 
suitable for Dranghiamen, Technical Students & others, 








EYRE & SPOTTISWOODE, 


Great New Street, London, E.C. 3125 
Post Free, New Edition, Illustrated Catalogue, 








DRAWING THSTRUMENNS 


ENGLISH MAKE. 


New Series. The Latest, Best, and Cheapest. 
Quite different to what are usually sold. 





DRAWING AND TRACING PAPERS AND CLOTHS. 
LEVELS, STAVES, TAPES, SCALES, &. 
MATERIALS FOR PHOTO-TRACING, COPYING. 


A. G. THORNTON, 
Practical Manufacturer, 
Contractor to Her Majesty’s Government, 


67, ST. MARY'S ST., MANCHESTER. 


Telegrams: ‘‘ Drawing, Manchester.” 


Poxtoon Landing Stage.— 


STEEL HULL, very strongly built, and suit- 
able for pontoon, landing stage, or for carrying a 
derrick. Has great stability. 
Di 120 ft. long by 40 ft. beam. 





3460 








An Absolutely 


AUTOMATIC LOCGKNUT, 


A Coil of Steel of Immense Power, 


COMBINING AGTIVE ENERGY with PASSIVE RESISTANCE. 


Will never Slack Back. 

The Greater the Vibration the Firmer the Grip. 
Does not Injure the Bolt. 

Has the Appearance of an Ordinary Nut. 

No Washer is Required, either Spring or otherwise. 
/s more Effective than Two Nuts and a Split Pin. 
/s considerably Cheaper than Two Nuts. 

Can be placed in position or removed without any 
vinci or special appliance. 











write for Copies of Testimonials, Prices, &c., to 


The Helicoid Locknut Patents (Parent) Co., Ltd 


147, DASHWOOD HOUSE, NEW BROAD STREET, E.0. $206 








WORES: ACTON HILI, LONDON, w. 


Light draught. Subdividing bulkheads. ’ 
Heavy protecting pieces round sides, and - gata 
strengthened on deck. Ready immediate wor 
For further particulars apply— 
JOSEPH CONSTANT, 
11, Billiter Square, London, E.C. 


STEAM TRAP, 


SIMPLE, 


$319 





DURABLE, 
EFFICIENT. 


= = ss ae E 





J. C. R. . OKES, 
63, QUEEN VICTORIA ST, 
LONDON, E.C. 3297 
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WH MUIR & CO JOHN OAKEY & SONS, Lita, tums sin tereun ce, 
LIMITED, =| GENUINE EMERY, — emery wuee.s |CHADBURN & SON. 
EMERY CLOTH, 9 ifwu| parm 


MANCHESTER. 
Tole, Addrose, “BRITANNIA, MANCHESTER.” 


MANUFACTURERS OF 
MACHINE TOOLS of the most 


approved , with all 

MILLING MACHINGS as fellowes 
PR Sizes of these Machines 

ZONTAL \trom the smallest up to the 

TICAL most massive. 


VERSAL 
HURE'S 





< 
& 
eo] 
a 








Patent UNIVHRSAL 

MILLING MAOHINES, with two 

Fe ane na to work vertically and the other 
orizontally. 

ALFRED MUIR'S Patent MILL- 

ING OUTT , which remove 

more material in a given time than any other 


‘tter. 
MILLING OUTTHRS, Ordinary. 
CUTTHR GRINDING MA- 
OHINES, 
GRINDING MAOHINBS, eatt-scting, 
- A — internal, parallel or taper wor! 
HOLLOW MANDREL LATHHS, 
pe EE Rd 
SPHOIAL BRASS. FINISHERS 
LATHES with Capstan Rest and 
HANSON'S FLANGING MA- 
OHINES, for Flanging Rings of Boiler 


ALFRED MUIR'S Patent OVAL 
HOLNand OLROULAR 





an HOLE 
BORING MAGHIN IS, for Marin 
() 5 

JORDAN'S Patent MULTIPLE 
DRILLING MAO H, for 

Boiler Shells and Boiler Flue 
SPECIAL MACHINE fer Ord- 
nance, Small Arms, &c, 2460 


We have in 8TOCK or in PROGRE88 various 
sizes and descriptions of the above, also MA- 
CHINE TOOL8 which are in general demand. 


RYDER’S 
FORGING MACHINES. 











Various Sizes and Weights, ranging 
from 23 cwt. to 5 tons. 


SS 


WILLIAM RY 


S 
BEEHIVE WORKS, 


BOLTON. 


Original Inventor, Patentee and 
Maker. 


LL 


Ake Baker of Sawing Machines for Hot Iron, 
oke-breaking Machines, and other Tools ; 


Fluted Rollers, Spindles and Flyers ; 


SUIWNVH 3AlJ HO ‘UNOS 330HL HLM 


Wellington Mills, 
WESTMINSTER BRIDGE ROAD. 


LONDON, 8.5. 


SIMPLEX 





NO SPECIAL OONTRAOT REQUIRED, 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY SUPPLIED. 
Over 1,000,000 superficial feet in use on 2,500 Structures. 





GROVER & CO., LIM. 2& 


HNGINHERS, &c. 


BRITANMIA WORKS, WHARF ROAD, CITY ROAD, LONDON, N. i 


Write for TWustrations and full Particulars (sent post free). 


1236 


GLASS PAPER, 
BLACK LEAD, &c. 


LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORE. 





ad 














<pegiae Chem 


‘a jae a 
wpe SA 

oy se be BS 

Eads “ 


Britannia Works, 104, Queen Victoria St., 
DERBY. LONDON 
Managing Director, 
A. BUCHANAN. 





WINDSOR STATION, G.W.RY., (In course of erection ). 


ANDY HANDYSIDE & CO., L®. 

















PLUMBAGO 
CRUCIBLES 


WoRES : 
LAMBETH, LONDON, ROWLEY 
REGIS, 8TAFFS., SMETHWICK, 
ST. HELEN'S, PAISLEY, N.B., 

and PARIS, 


DEPOTS : 
Granville 8t., BIRMINGHAM. 
100, Soho St., LIVERPOOL. 
St, James 8q., MANCHESTER. 
88 & 40, Bothwell St., GLASGOW. 
6, Rue de Paradis, PARIS. 











Ring Spindles for Cotton Machinery, 2702 





LAMBE 





DOULTON : CO. 





TH, LONDON, S.E. 


Limited. 


Od 3852 


“DUPLEX GONG” TELEGRAPHS 
“LATEST IMPROVED" ENGINE TELEGRAPH. 


TRANSMITTER 
Showing on 


With Hand — and Automatic 


ply. 
ri Dial Engines Wor! 
ie or pn sind 





DUPLEX GONG. 
pat Ee rm ce yreeed 
A“°- STEERING TELEGRAPHS. 
LOOK-OUT” TELEGRAPHS, 
DOCKING TELEGRAPHS. 


Tachometer—Revolution Indicator. 


Showing at a Glance the Number of Revolutions per 
Minute. 


Over 4000 Vessels fitted, including British and 
Foreign Navies and Mail Steamers, Yachts, &c. 


OHADBUBN'S PATENT ENGINE OOUNTERS. 
TELEGRAPH WORKS: 


11, Waterloo Road, Liverpool. 


GLASGOW: 4, Finnieston Quay. 
NEWCASTLE-ON-TYNE: 33, Quay Side. 
BELFAST: 39, Donegal Quay. 
LONDON: 105, Fenchurch Street. 








EXHIBITION AWARDS: 2778 


Lopdon, Paris, N.-E. Coast, Amsterdam, 








Fisheries, Antwerp, Liverpool, & Havre. 


D 
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NAME PLATES. 







NAME PLATES. 















PORTABLE CRANES, 
OVERHEAD CRANES, 
HYDRAULIC CRANES, 
WHARF CRANES, 
DERRICK CRANES, 
FORCE CRANES, 
WALL GRANES, AND 


&e., be. ALL KINDS 

















W. J. FRASER & CO." 


MANUFACTURERS OF SEAGRAVE-BEVINGTON 


Patent Air Heaters (Fire or Steam), “Nine. 
For DRYING or HEATING by Hot Air. 











SPECIAL MACHINERY 
DESIGNED & MANUFACTURED 


FOR 


EVAPORATING, 


DISTILLING, CONDENSING, 
MIXING, &C. «= 





THE SEAGRAVE-BEVINGTON PATENT 
AIR HEATER 


With Casing removed, showing PETROLEUM REFINING PL ANT, THE SEAGRAV TON HEATER, 
as and Outer Tubes. With Air Propeller attached, 


STHET, PLANT 


=H & rH ~~ LATE, 
|LAMBERTON & C0. —#-—4Bpt rt AS Tt a 









































Coatbridge, Wet SHEARS, REVERSING MILL 
ScorTriLaANnD. V/ , , 
Bi ni Cell ENGINES, HYDRAULIC PLANT 
Makers of the Te = i 
LARGEST AND MOST MODERN y/ f ff oat rm | ES: 
INSTALLATIONS fi: a 
OF MACHINERY FOR THE 


MANUFACTURE OF STEEL. 











REVERSING BAR aNnD RAI: MILE BNWGIN +s. 3365 
TS 








BodleyBros.&Co. 


OLD QUAY FOUNDRY & ENGINE WORKS, 


WORM CEARINC FOR REDUCING SPEED = 
ELECTRIC MOTORS. 


Made to any power and one 





 —_@G LONDON STOCK 


oS 3000 TONS 
S @ |RON=STEEL 


QUALITY ALWAYS FIRST CONSIDERATION. 











ROUNDS - - jin to 8in. .. ANGLES - Equal - to6in. by6 in. 
SQUARES - lin. to Gin. .. ANGLES - Unequal - to9 in. by 3}in 
FLATS- - - }in tol2in. .. TEES- - Equal - to6in. by6 in. 

TEES- - Unequal - to6in by4 in 


PLATES, Best Tested Boiler, to 12 ft. by 60 in. 
PLATES, Best Tested Ship, to 16 and 18ft. by 60in. and 72 in. 


FINISHED SHAFTING, to 4in. by 24 ft. long. 
BULBS, BULB ANGLES & TEES. CHEQUER & LOWMOOR PLATES. 
Telegrams : “‘ ROEBUCK, LONDON.” Telephone Nos. 844 and 845 Avenue. 


BUCK & HICKMAN, 


2 & 4, WHITECHAPEL ROAD, LONDON, E. 





PRIOE ON BBOSIPT OF POWER AND SPEED, 


NEW SECTION LIST, READY FEBRUARY 8th, SENT ON APPLICATION. 
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WORKING. 


































































NS, SHELDON & 60., L® 


CA RIOTS TF. 











Heavy 


LIFTING& HAULING 4 
PLANT 


SPECIALITY 


seis Size or Power. 


amy 





Telegraphic Address : 


‘ST. NICHOLAS, 
CARLISLE.” 


ABC and 
Al 
CODES 


USED. 
2738 


CEM STOARTCO 





Cea 


“LOCOMOTIVES 








Tipping Wagons of every description. 


:himnmaw ~~ 
WN Or ley OA TA | 





et, a HK 


Points and Crossings to any Specification, 


iit 


© genoa 


Portable, Tramway & Permanent Way Materia!. 





OATALOGUES, 





WORKS : STOKE-ON-TRENT. 2440 
OFFICES: 20, Bucklersbury, E.C. 





(ERR STUARTAC. 


All communications to be addressed to the London Office 
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CLARK’S PATENT 


Adjustable Curve Tracers 


ou FOR == 


SHIPBUILDERS AND ENGINEERS. 


These Curves can be adjusted and set to any arc o” 
curve, and are invaluable to Engineers, Architects 
and apn meee 


No. |. “Pocket | Size,” 10in. * prtaas 3s. 6d. each. 
Box 
No, 2. “Ship Curve,’ »30in. long, 10s. 6d. each. 


Weicut w Box l4o 
POSTAGE MUST BE paspain. Lt34 


supPLieD CORDON P. CLARK, 


10, Lanibdies Road, Notting Hill, Lend 


Also Supplied by all First-rate wo drome Makers. 


MASON’ S PATENT, New Tower Bridge 


e Blackwall Tunnel, 














New Be righton Tower, 








[J NWEARABLE, Brooklyn Bdge., U.S.A. 
And —e —_ 
to every step on the 
NON-SLIPPING Central London 
way. 
GTAIR TREADS. zope 
the cdminals 'y. 





THE SAFETY TREAD SYNDICATE, LTD., 
15, Barbican, London, E.C. 








WILKINSUN a DUNS 


_ SHEETS 4 WIRES | <6 @ 


BRASS ‘COPPER& GERMAN SILVER 
CONDENSER PLATES SCARTRIDGES METAL 


pt SYENITE Teles 








‘POP 


SAFETY AND 
WATER RELIEF 










Send for List 84, Post Free. 


Ashton Valve Co., 


1 & 2, Rangoon St., 


LONDON, E.C, 











oo A M PI ING 3 
IN IRON STEEL AND BRONZE 
FOR ENCINEERS, SHIPBUILDERS, CYCLE MAKERS ETC 


(SEND FOR ILLUSTRATED LIST) 





<“CSROMII.”-z_B 


TOUGHENED ALUMINIUM 


IN INGOTS or CASTINGS, 


For Ornamental Castings, Models, Patterns, and 
Cabin, Carriage, Electric Light, Engine and other 
Piitings 


COST ABOT Less THA 


OROSIER, STEPHENS & CO., 
2, Collingwood St., Newcastle-on-Tyne, 3443 


Nat. Tel. 1461. 


§ ONE-THIRD THE 





Telegrame—*Cromil, Newcastle-on-Tyne,' 


STERNOLINE ° THE 


BEST. Most ECONOMICALATHEREFORE CHEAPEST 
LUBRICANT for STAUFFER ALL OTHER GREASE LUBRIcATORS 


| on —— SOLE MAKERS — 
STERN BROTH 


wala 


ERS . 57 GRACECHURCH S°. E.G. 


ROBERT Et COG ELE, = Co. 
STOCKT ON IRON FOUNDRY, STOCKTON-ON-TEES, 
Sole Manufacturers of ‘THE PEPPER” Steam Steering Gear Cope Patent) 


i) HORIZONTAL AND DIAGONAL, 
a STEAM WINCHES. 


STEAM GRANES. 

HAND WINCHES & CRANES. 
SHIPS’ PUMPS & CAPSTANS. © 
HAND-STEERING GEARS. 

WATER-TICHT —” DOORS. ¥% 





















SPRING SAFETY VALVES. 
YACHT ENGINES, — 





HortzonraL Steam STEERING GEAR. Hommoweat Semam WIinon 








SAMUEL OSBORN & CO. 


SOLE MAKERS OF 


Ee. MUSH EI IT’S 


SPECIAL (SELF-HARDENING) STEEL 


Brought out about 26 years ago, and still maintains its superiority over all imitations. It is the 
BEST STEEL yet produced for Lathe, Planing, Boring, and Slotting Tools, Milling and Nail 
Cutters, Countersink and Twist Drills, Machine Taps and Dies, and Hot Punches, No 
twisting in hardening; no watercracking; easy to forge, file, or tool; and machines may (and 
should) be driven at speeds and feeds far in excess of any that can be used with any other Steel. 


CRUCIBLE AND SIEMENS STEEL CASTINGS. BEST TOOL STEEL. FILES, SAWS, HAMMERS, &@, &0. * 
OLYDE STEEL & IRON WORKS, SHEFFIELD. 


CAMPBELL « CALDERWOOD 


ENGINEERS AND BOILERMAKERS, 
SOHO ENGINE WORKS, PAISLEY, SCOTLAND. 


MAKERS OF 




















SURFACE-CONDENSING, COMPOUND, TRIPLE AND ENGINES. | STERN-WHEEL MACHINERY. 


QUADRUPLE-EXPANSIGN, SCREW AND PADDLE 


FEED, by DUPL BALLAST 


ad U M PS, ENTRIFUGA 
every ARERS Sion or SUGAR MACHINERY, 
: jugar Mills, 
pores 
— Campbell & Foster's 
Triple-Effect 
Evaporators. 

























Vacuum Pans, 

i Vacuum Pumps, 
Centrifugale, 

Masse Cuite Pumps 

Filters, &e., &, 


‘Telegraphic Address: ““GOHO, PAISLEY.” 


[June 39, 1899. 


2a H~! 


za.e@ 
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TUBES AND 





BIRMINGHAM—Nile St, Sheepoote St, and 10, Coleshill 8.  LONDON—90, Cannon St, 0., and 157, Upper Thames &t 
LIVERPOOL —£3, Paradise &. © MANOHESTER—43, Deansgate 


WROUGHT-IRON TUBES & FITTINGS 


FOR GAS, STEAM, WATER, &c., PLAIN AND GALVANIZED. 


amerdlge ~ ons agg torr TRON OB STEEL TUBES 


Well Tubes, Lining Tubes, Perkin’s 
Up to 4 ft, Diameter, 


Hot Water Tubes. 
TUYERE & OTHER COILS Electrically Welded Fittings 
OF LARGE DIAMETER, 


Of all descriptions and to any Length. 
“LLOYDS, BIRMINGHAM.” 


WHITAKER BROS. L1. 


= Horsforth, LEEDS, 




















8248 
















PROPRIETORS AND SOLE MAKERS OF 


T. WHITAKER’S PATENT STEAM GRANE NAVVIES, 
DOUBLE AND SINGLE ACTION STEAM HAMMER 
PILE DRIVERS AND STONE BREAKERS. 


Testimonials and Prices on Application. 
Telegrams: “QUARRIES, LEEDS.” 


Over 100 Already Sold. 











LOOK FOR DIFFERENT TESTIMONIALS EVERY WEEK. 








Roya ExcHancE, Mippiessrovucn, February 24th, 1894, 
N GENTLEMEN,—In answer to your enquiry, I am pleased to be able to report favourably of my experience of your Steam Crane 
avvy, which I have found to be a most useful and efficient tool. In dealing with sand, gravel, clay, shale, or rubbly sandstone 
~ » It is equally at home, and the facility with which it can be moved is a marked feature in its utility and greatly enhances its 
: —] Having used your Navvy in widening the Midland Railway at Leicester, and in excavating a Reservoir at Fleetwood, I can 
Fe am confidence as to its value as a handy and an eminently usetul implement. At Leicester besides its use as an Excavator, 
rived great advantage from being able to apply it as a Steam Crane to lift the heavy ashlar girder beds for a bridge to span the 


_ 





widened railway Ve 
; ry truly yours, THOS. D. RIDLEY. 
Messrs, WHITAKER Bros., Horsforth, Leeds. 


7, COULTHARD & C0, 


PRESTON. 





PATENT 


Compound High-Speed 
Steam Engines, 


WATER -TUBE BOILERS. 








PATENT 
Circular Cold Sawing Machine, 


With Automatic Feed and Swivel! 


Head for cutting mitres without 
shifting the object. 






Made 
in 5 sizes. 
Cheapest 
Machine in the 








No. 1 to cut 2} in. by 5 in.; No, 2, 3} in. ; 
5 in, by 13 in.; No. 4, 64 in. by 174 in.; No. 5, 8in, by 


HACK SAWS. 


With Fixed or Swivel Vices in different 
constructions, largest size to cut 7” x8”, 


No. 3, 
22} in, 


— 4) 3147 


Apply to R. BECKER & CO,, 
50a, Rivington 8t., Curtain Rd., LONDON, E.C. 


Patent AIR COMPRESSORS 


To Work to Any Pressure. 


Vacuum Pumps, Blowing Engines, 

















. > 


\ : aa : " . 
Ls 
| J 


! 


sett 





Always in Stock and Progress. 


GEORGE SCOTT & SON, 


44, CHRISTIAN STREET, LONDON, °°’ 

















PARIS EXHIBITION. 


i18Sse. 


Lubricating Oils 
COLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY 1" 


Oil Refiners, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 


For Textile Machinery of every 
description. 


For Collieries, /ron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 








For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





SoLtz PROPRIETORS AND MANUFACTURERS OF 


VEITCH WILSON’S 


LUBRICANTS. 


PRICE CARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICE'S PATENT 





CANDLE COMPANY Le:|é 


Belmont Works, Battersea, 


LONDON, 























| 
BRANDS. Ba } SHELTON STEEL 
2 























Telephone No. 1886. 











Guardian Building, Cross St., Manchester. 

















i> Ele. > Extensive sTOoKS of all descriptions and Sections 
Plates, Tees, Angles, é&c. 

PLAIN AND CHEQUERED PLATES. 
— ORDERS — —, CORRESPONDENCE SOLICITED, 
ee eee 

TEES, CHANNELS, 
GRANVILLE ye 
ENQUIRIES TO— 
Telegraphic Address: ‘‘ Shelton, Stoke-on-Trent.” Telephone No. 11. l Telegraphic Address ;: ‘‘ Sheltonian, London.” 
TRADE MARK 
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HENDERSON & GLASS, LIVERPOOL. 
MALLEABLE TRON AND STEEL 
E =r Siri RolledGirders & Joists, Sin. to 20in degp 
COMPOSITE GIRDERS MADE TO SPECIFICATION, 
ek tg pote ose oo beeline 
SHELTON STEEL. 
All sizes and sections of BARS, ANGLES, 
BRANDS, che bf GIRDERS, PLATES, SHEETS, &e., &c. 
THE SHELTON ROH, STEEL & GOAL 60. Ltd. , STOKE: pealbiynial ‘STAFFORDSHIRE; 
PHOENIX BOLT & NUT CO. Segeaie 
: (WM. M. WARDEN & SONS), bier 
HAN DSwWoORTH, wear a aca 








Telegraphic Addreas— 





BOLTS NUTS, concH (cH SCRENS, RIVETS WASHERS 


"TINKER, SHENTON, & co. 


HYDE, near MANCHESTER. 


Th JAMES SHENTON, Proprietor. 
Si = Telegraphic Address: “DUPLEX, HYDE.” 
MAKERS OF HIGH-OLASS 


> LANCASHIRE, CORNISH, VERTICAL, HYDE DUPLEX, 












ALL OTHER TYPES oF 


BOILERS 


Up to 200 Ibs. Working Hiseone 


TESTED BY HYDRAULIC PRESSURE 
TO 350 LBS. 


DRILLING, WELDING, FLANGING, PLARING, 
RIVETTING, &., 


== By Special Machinery of the 
z modern construction. 


F Comish, Duplex & Vertical Bil 


ALWAYS IN STOOK OR IN PROGRESS. Lad 
Please Address all Inquiries as above 

















a 
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The Brown Hoisting & Gonveying Machine Go., ~——— = 5 
OFFICE & WORKS: CLEVELAND, OHIO, U.S.A. Shes eae Bee ee 3 








PATHNT 


COAL & ORE HANDLING MACHINERY 
AND SHIPBUILDING CRANES. 


8000 
London Office : New York Office: (iiimeeean a ae 
89, VICTORIA ST., S.W. | Havemeyer Bullding, Cortlandt St. B-ton Yard Cantilever Crane, 353 1 ft. =e 


ae =DYNAMOSs 


Krupp’ s Steel Kpupp’s Steel Works, 
ANNEN (WESTPHALIA). 
BEST CRUCIBLE AND SIEMENS- 
MARTIN STEEL CASTINGS, 




































and Bureau Veritas tests. 





rc aong = 2 Railways 
building Yards T orke 
vin: Rolling Mills, Rm gyre nd Bridge 
Zi. "Works, Hydraulic and Electrical 
ume, Machi ; also for Wagon, Ex- 
oy OLD cavater, ¢., builders and boiler 
if ’ makers, 





 sPRCIALITIES :—Locomotive, Wagon, and 
— Ss byt other ae 
———————— Engine Castings kinds ; Too 
Wheels and — anh sias and weight, weight ; 
ZL Zs c., de. "5100 


_Apply to AUGU to AUGUST REICHWALD, ALD, {"as03 Bepreeptat 4g mt 9 New Broad St., 1 St., LONDON, E.0._ E.C. 


CEO. RICHARDS & C0., L™ 


Broadheath, near Manchester, 
MANUFACTURERS OF HIGH-CLASS MACHINE TOOLS. 

















Contractors for Machine Tools to H.M. War Office, the Lords of the Admiralty, the Council of State for India, the Crown Agente for the Colonies, Foreign Governments. 


London Manager - AUSTIN H. HOPKINS, 9, Ranelagh Mansions, Fulham, S.W. 
Sele Agents for Scotland: MITOHELL, GRAHAM & SON, 46, Buccleuch Street, EDINBURGH. 


bee 








LIST OF OUR Telegrams—« RICHARDS, ALTRINCHAM.” Catalogues on er 


SPECIALITIES. | Saas 
“ ee eh a) sy 

Patent Side te rey ee 

Planing Machines Se EEEEE yy 





Facing & Boring 
Machines, 








Horizontal 


Lathes, &c., &c. PATENT SIDH PLANING MAOHINE (500 in use). MBB 


LIST OF PRICES. ?* 


{TAR PUMPS 


BOIL BY STEAM | 


_|| HEATING OR BOILING BY STEAM 


The objectionable noise when bysteam 
fis entirely done away with, and the 


=| | Heated or Boiled Quickly, Esonemiel "A 


and Silently. 






the. she. obs. 650." 








To stand Admiralty, Board of Trade, Lloyds | — 


STEAM TRAPS 


PICKING, HOPKINS & 8 & 003 0'8 PATENT TRAPS 
Steam from 5 









“STANDARD” 
STEAM PUMPS, 
DUPLEX PUMPS 

AIR PUMPS 


MAKERS OF 


BREWERY PLANT 


CLUES PRETTY q 


SUGAR PLANT. 


HYDRAULIC 
PUMPS. 





- WINDMILLS” 


For Water Supply, Pumping, Grinding, &e. 





= PICKING, HOPKINS & C0, 


ARNOLD WORKS, BOW, LONDON, E. 


AGIMNMTS WAN TET. 
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Thompson & Co.’s Speciality. 


Improved Wire Rope Pulley 


OOLLIERIES & MINHS, 


ADAPTABLE FOR 


Winding, Hauling, or Driving Purposes. 





CHARACTERISTIOS: 


STRENGTH, 
LENGTH OF LIFE. 
EASE & TRUENESS OF RUNNING. 


ARMS GUARANTEED FAST. 
Advantage of 3O Years’ Experience 


BE8T MATERIAL & WORKMANSHIP, 





THOMPSON & CO., 


ENGINEERS, &c., 2676 
Victoria Works, TAMWORTH, Staffs. 


T. & R. LEES, 
HOLLINWOOD, NEAR MANCHESTER, 


-—— ESTABLISHED 1852, —— 


BOILERS . sigeonll 





Telegrame— Telephone Ne. 
* Le 16 
Hollinwood. (National) 





Fitted with cross tubes, all fittings and mountings, longitudinal seams double riveted. To work at £0 1b. 


IMPROVED VERTICAL STEEL BOILERS, 
Nominal Maier. | Dia. “ |} No — Hei — ef Dia ef 
Boile: Boiler. 


cx | 











me. 

> j 
10 (8.0, 
ss 8. 


6 ft. 6 in.) Qty 
6 j|7.0 


” on 
i706. 


Het 











FORRESTT & SON, Ltd., Ship, Yacht, Boat Builders and Engineers, 


THE SHIPYARD, WYVENHOE, ESSEX, & 101, LEADENHALL ST., LONDON, E.0. 


Telegrams : ‘‘ FoRRESTT, WYVENHOR” ; “‘ FORESTIERE, LONDON.” TELEPHONE No. 5942, Avanuz, 





“S40430 AuBvW pue QueWU2AOH UBIIYO 
QUOWU4BZAODH URIAI|OgG ‘JUBWIUIEAOH Ys|UBdg ey; OF SJOJOBIZUOD 





Contractors to the Admiralty, War Department, Crown Agents 
for the Colonies, Egyptian Government. 





Builders of the Stern-wheel Gunboats, EN. NASER, EL-FATEH, and EZ. ZAFER, used on the Nile during the recent expedition to Khartoum. Length, 140 ft. over 
all; breadth, 24 ft. ; and 44 ft. depth at side. Compound surface-condensing machinery, 400 indicated horse-power. 


PATENT SLIPS AND DRY DOCK AT WYVENHOE. 3056 ELECTRO GALVANIZING PLANT. 


MAGNESIA SECTIONAL COVERING 


THE BEST AND MOST EFFICIENT COVERING FOR 
STHAM BOILERS AND PiPxts. 
MAGNESIA SECTIONAL COVERING at the GLASGOW SUBWAY. 








os . ae 
Adopted by Steamship 
the British Builders, ana 
and Foreign the Largest 
Governments, Railway 
Leading Contractors 
Engineering in the United 
Firms. Kingdom. 
“i ~, are 





rt Gmus ans Char or , caw. 
It does not Disintegrate. 
It does not Smell. 


FOR FURTHER PARTICULARS APPLY TO THE SOLE MANUFACTURERS—THE 


WashingtonChemicalCo.,’” 


WASHINGTON, Co. DURHAM, ENGLAND. 


2477 
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STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FQRGES. 


Shipbuilders’ & Boiler Makers’ Machine Tools, 
PATENT BEVELLING MACHINES 


FORGE CRANES, Hand and Steam. 


Sugar Cane Mills. Water Wheels, &e. 
HYDRAULIC PRESSES. 


~ DAVIS & PRIMROSE, 


LAITH, HDINBURGH. = 3335 


SEWAGE AND FACTORY EFFLUENTS PURIFIED BY 


MECHANICAL FILTRATION 


The E. H. RIDDELL System for purifying all classes of river water for use in Dyeing, 
Bleaching, Paper Making, Cotton Spinners, &c. 


THE “CARROD” WATER SOFTENING PROCESS. 


OWNERS AND MANUFACTURERS— 


[. HUGH BRISTOWE & 60., Ltd., Albany Bulaings, i, Victoria St., 8.W. 









——_ 














| 

















Hi 


Shafts & Wheels, post free. 3220 


FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, ENGLAND, 











O THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832. 


a il 


CONTRACTORS 





UNITED ALKALI (0. 12 


Exchange Buildings, Liverpool. 


MANGANESE CopPER 


(Containing up to 30 per cent. of Manganese). 
MANGANESE BRON 
In Ingots, Billets, Rods and Sheets. 


ANTI-FRICTION METALS 
AND OTHER ALLOYS. 3280 





THE 


GRINNELL 
SPRINKLER 


Perfeet Protection from Fire. 
Effects a Large Saving in INSURANCE. 


8000 FIRES EXTINQUISHED. 
Avunaes Loss, £50, 


Armoured Fireproof 
Doors. 


‘ht of Iron Doors and 
eaper. 








Half the We 


Officially endorsed by the Fire 0 floes Oommittes 


DOWSON, TAYLOR & C0., 


LONDON and MA MAN OHESTER. 











. THE. . 


TRATTON 
EPARATOR 


INSURES 


DRY STEAM, 


no matter how long your steam pipe, 
nor how much ae awe a prime, 





SEND FOR OUR NEW OATALOGUE. 


The Goubert Mfg. Co. 


NHW YORE, U.S.A," 50% 








C. R. HEAP, Agent for Great Britain, 


47, Victoria 8t., Westminster, London, 
E 
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Steel Sleepers & Keys Structural Sections. 
For Portable Railways and Main Lines. PIGIRON, TIN PLATE — BLOOMS, BILLETS 
a mt 


Merchant & Plating 
Bars. 


STEEL RAILS, 9 to 100 Ib. per yard. 
FISH PLATES, &c. 


TERRA COTTA, ORNAMENTAL 


Bricks and Tiles of 
every description. 








AGENOIBS. 


Mr. W. DAVIS, 4, Gloucester Place, Swansea. 


Mr. C. E. FRY, Tower Buildings, Brown Street, 
Manchester. 





BestWelsh oa Coal 


Special Facilities for Exportand 3505 
Shipping at Cardiff, Newport and Birkenhead. 


Mr. A. McBEAN, Lichfield St., Wolverhampton. 


Messrs. W. CLARK & CO., 141, West George 
Street, Glasgow. 


Mr. T. THOMPSON, 11, Old Hall St., Liverpool. 


ROBEY a ae 
GLOBE WORKS, “i> LINCOLN. | 























> HORIZONT AX. wuinpin =aNGINE. 


Upwards of 19,000 Engines at work in all parts of the World. 


ILLUSTRATED CATALOGUES POST FREE. 
BRANCHES AND AGENCIES ALL OVER THE WORLD. 








170 





LONDON OFFICE: 79, QUEEN VICTORIA STREET, E.C. 
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DICK, KERR & CO.,L° 


HBBAD OFFICE: 








Teepveshie Codes: 
and cable Address: 440, Cannon St., London, E.C. 41, 36, ticvers, 
‘* Dicker.’’ Engineering. 


ae Works: KILMARNOCK, SCOTLAND. — 


Light and Heavy Rails, Electric and Cable Tram- 
Girder Tramway Rails, way Equipment, 
Turntables & Traversers, Generators and Motors. 


Carbodies and Trucks, 
Poles & Overhead Material 
Electric & Cable Conduit. 


Points and Crossings, 
Locomotives and Wagons. 
Engines and Boilers, 





Sugar-cane Brake Wagon. a 
ENGINEERS AND CONTRACTORS. 


COMPLETE TRAMWAY & LIGHT RAILWAY —— 


At HOME and ABROAD. 


DAVEY, PAXMAN & CO., L?, COLCHESTER. 


ENGINEERS & BOILERMAKERS. 











wil”, These Boilers are made entirely i Se 
aim oof Steel. They occupy very little “PAXMAN, COLCHESTER.” 
space, and at the same time contain 


Oe |e a large amount of heating surface. 
i These Boilers produce dry steam, 
and as they possess all the essential 
features of the best types of Boilers, 
4 | they can be very strongly recom- 
fom mended. | 
/ They are, without exception, 
jf the Best and Most Economical 
Q Vertical Boiler in the Market, 
when efficiency and Heating Surface 
are taken into consideration. 

These are excellent Boilers for all 
Land Purposes,such as Electric 
Lighting, &c., and they are alco &™ 
very suitable for Steam Launches. a aN 


Hil 


Hi} 
Hi 
HW 
ME 


HUI 





LONDON OFFICE: 


78, QUEEN VICTORIA STREET, F. / —_ 


MTN 





Wi 





JOHANNESBURG ADDRESS: The “ WINDSOR” 


DAVEY, PAXMAN & CO. Ld., P.0. Box 2037, HIGH-SPEED VERTICAL ENGINE, 


“ESSEX Posi 4 VERTICAL BOILER, 14 & 15, Bteytler’s Buildings, Johannesburg, ade in Single and Double Cylinder, Compound and Triple- 
to 30 Horse Power. South Africa, Expansion, from 4 to 1600 Horse-Power, 1266 
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“G. E. BELLISS & CO., LTD., 








PATENT SELF-UBRIGATING.GUIGK-REVOLUTION ENCINES 


FLEGTRIC LIGHTING. POWER OR TRACTION. 


Over 1000 SETS, equal to about 50,000 HORSE-POWER, 
have been built by us since WE INTRODUCED{THIS SELF- 
LUBRICATING SYSTEM IN 1890, and the demand is rapidly 


increasing. This satisfactory result is due to the care taken to 


UTILIZE OUR LARGE EXPERIENCE. 


Our Engines are SIMPLY DESIGNED and STRONGLY 
BUILT, MOST ECONOMICAL, EFFICIENT and DURABLE. 


They run WITHOUT WEAR for years at full load. 


QUICK DELIVERY CAN BE GIVEN OF 
STANDARD SIZES. 











ASTABLISHED aSEe2. 


Telegraphie Address - = «= -**BELLISS, BIRMINGHAM.” RD ENGINE, 250 B.HP. 
The upinecsing Telegraph Code used. _ = OVER 50 IN USE OF THIS SIZE ALONE. — 3178 


GREEN WOOD & BATLEY , Ltd., 


ALBION WORKS, LEEDS. 


MAKERS OF SPECIAL AND GENERAL TOOLS. 









































sabe ce ee co 7] OIL MACHINERY 
PNEUMATIC | for Crashing Oil Seeds 
AND POWER-DRIVEN and Nats. 
HAMMERS. TIMEWELL'S PATENT 
SACK FILLING 
CIRCULAR & ENDLESS ana SEWING MACHINE 
SAWS 
FOR METALS. MACHINERY for 
Treating Waste Silk, 
BOLT & NUT FORGING China Grass, ae. 
AND 
FINISHING — ELECTRIC DYNAMOS 
MACHINERY, AND MOTORS. » 











De Laval’s Patent Steam Turbine Motors, Turbine Dynamos, Turbire Pumps and Fans (for Gt. Britain and Colonies, China and Japan). 
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Telegraphic Address,] MANUFACTURERS OF 


CAST STEEL BY THE BESSEMER 





soo inal PEE 





SSEMER & 5, 
Ws! Co, 


Case estes 





SPECIALITIES : 
LOCOMOTIVE CRANK AXLES. LOCOMOTIVE STRAIGHT AXLES. COMPRESSED STEEL CRANK SHAFTS. BUILT-UP MARINE CRANK SHAFTS. 
Forge Department = { ROLLED WELDLESS TYRES for Locomotives, Oarriages and Wagons. Special Hard Quality for Brake Vans and Tramway 
SPECIAL HARD TOUGH STEEL SHOES and DIES for Gold Mining Purposes, &c. 
c ti D rt t STEEL HYDRAULIC CYLINDERS, finished complete, tested, and guaranteed to any required pressure up to 7 tons per square Inch. 2908 
asting VepartMent | peavy MiILLGEARINGinSTEEL. STEEL HAMMER TUPS, FACES &SWAGES. SPECIAL HARD STEEL ROLLERS & PATHS for Crushing Quartz, &c. 
—— ce eee Se 











THE MIRRLEES, WATSON & YARYAN CO., Linen, 


. GUuASGO WwW. 


= I Makers of 
b 


CONDENSERS 


; , for producing FRESH WATER. 


44 lb. of Water 
per 1 lb. of Fuel. 



































2 FROM SALT WATER OR OTHER IMPURE SOURCE. 


MULTIPLE EFFECT EVAPORATORS 


ny ; :- wy | FOR CONCENTRATION OF 


y. Cane and Beet Sugar Juice, 
Glucose, Gelatine and Glue, 
‘ Bark Wood and Meat Extracts, 
= Borax, Caustic Soda, &c, 





















wel = 2s Ly a AND FOR RECOVERING 
SEXTUPLE EFFECT CONDENSING PLANTS. 3 VALUABLE PRODUCTS from Wool Scourings 


Capacity per 24 hours: 20 to 200 tons, and Waste Liquors generally. Fic 
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mproved Compound Duplex Pumps 


WITH OUTSIDE PACKED PLUNGERS. 














Suitable 
for 


up to 
250 Ibs. 


Steam Pressures per square inch, 











Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


S. OWENS & CO. 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. *™ 


SAMUEL FOX & CO., Limitep 


STOCKSBRIDGE WORKS, near SHEFFIELD. 


Manufacturers of STEEL «: BESSEMER & SIEMENS Processes. 





























ee AS atin, Sie 











STEEL RAILS, F _- =| STEEL BLOOMS. 
TYRES & AXLES S| BILLETS & SLABS. 
RAILWAY — 

CARRIAGES ORDNANCE. 
wn .= 
RAILWAY SP . 
yc — ; - WI R E 
SPEGIAL ano GOLD 


SPRING STEEL. ROLLED STRIPS. 


a ee 


p= = dees 


LONDON OFFICE: PALACE CHAMBERS, BRIDGE ST., WESTMINSTER, SW, 
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Charles Cammell 


and Co., Limited, 


Derwent Iron & Steel Works, WORKINGTON, Cumberland. 
Yorkshire Steel & Iron Works, PENISTONE, near Sheffield. 
Grimesthorpe Ordnanee Steel, Tyre, and Spring Works, 

SHEFFIELD, and New Oaks Collieries, BARNSLEY. 
Solway Iron Works, MARYPORT, Cumberland. 


=a. RAILS, 


BEST TOUGHENED 
MILD STEEL FISHPLATES OR SPLICE BARS. 





BHSSEMER STHEL 





CAST STEEL 


,,, URONANGE 
FORGINGS 


CRANK & PROPELLER SHAFT 
CONNECTING ROD, 
PISTON ROD, AND OTHER 


” MARINE 
FORGINGS. 






CYCLOPS STEEL & IRON WORKS, 


SHEFFIELD, 


ENGLAND. 








— 


TRADE MARKS. 







1, VICTORIA STREET, 
WESTMINSTER, S.W. 





“KRUPPED” STEEL, SOLID STEEL, 
NIOKEL STEEL, AND “HARVEYED” STEEL 


Aru ATOM Eats 


AND OTHER 


OF ANY SIZE OR PATTERN. 











Locometive Orank and Straight AXTHS. 
Connecting, Coupling and Piston RODS, 
Orank Pins, &c., &c. 





CYCLOPS. 





COAST, SHEAR, GERMAN, 
SPRING and BLISTER STEEL. 


Points, Switches and Crossings. 


THE CELEBRATED 
BEST REFINED CAST STEEL 





Marked ‘ Camel” and “ Oyelope.” 
And TILQHMAN’S PATENT 8AND BLAST FILE8. 


ae“ TYRES 


Bearing, Buffing and Spiral 8PRING8 and BUFFERS of 
every desoription. 


(CYCLOPS } 














FILES | 





Sole Licencees and Manufacturers in England of 
Rack Railway for Mountain Lines and agent 
Gradients, ‘‘ Abt” aperemn 











—neaneaeenee 





PATENT 
MACHINE 


FOR 


CUTTING 
ANGLES 


ANGLES 
RIGHT OR LEFT-HAND. 





John Cameron (ream 


Oldfield Road Ironworks, 


Sowers mene 


Telagrame : “ORIGINAL,” MANCHESTER. 







AMERON’S 


COMBINED WITH 


CAM 
LEVER 


PUNCHING 


AND 


SHEARING 
MACHINE. 


alli 





SALFORD, 


Manchester. 


2969 
National Telephone No, 200%, 
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POWER HAMMERS 


Illustration of 14 cwt. size specially adapted — 


ae _* BOILER FLUE WELDING 


vvvvy 
























THESE HAMMERS CAN ALSO BE SUPPLIED FOR 
File Forging, Forging in Dies, Cutlers’ 
Work, Fork Drawing, Steel Tilting, 
Shovel Plating, Planishing Copper 

Sheet Metal, &c. 











For Prices and Particulars apply to the Sole Licensees, 


‘SAMUELSON & CO., 


LIMITED, 


BANBURY, OXON. © «x 


LAURENGE, SCOTT & CO. 


GOTHIC WORKS, 


NORWICH. 














Telegrams : 
“GOTHIC, NORWICH.” 








National Telephone : 





iis Enclosed Motors 


ALL DESCRIPTIONS 
or 


Dynamos & Motors 


FoR CONTINUOUS CURRENT ONLY. 


FOR 
SHIP VENTILATION 
AND 
FORCED DRAUGHT. 





ADMIRALTY PATTERN. 








SWITCHBOARDS. ™ 
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Works and Head Offices: ASHTON-UNDER-LYNE, MANCHESTER, 
LONDON SHOW ROOM: WRITE FOR ILLUSTRATED CATALOGUE. 117, QUEEN VICTORIA. STREET. 


THE LEEDS STEEL WORKS FE; 


ay gr a LEE D S, Bessemer” | 


MANUFACTURERS OF <>—— | 
ROLLED STEEL JOISTS , CHANNELS , &c, 


—~<S>— MILD STEEL IN THE SHAPE OF ——<<>>—— - 


BLOOMS , BILLETS , TINBARS, 
SLABS, FLATS , & , ROUNDS, 


5000 Tous STOCK 





























KEPT AT LEEDS. 


yo 4 F 2 SPECIALITY (2 
Gee” GIRDER _TRAN-RAILS 

g y Mg LARGEST MAKERS IN ENGLAND. 
COMPOUND GIRDERS FOR ANY DESIRED SPAN OR STRENGTH. - 
ESTIMATES GIVEN FOR CONSTRUCTIONAL WORKIN STEEL FOR BUILDING PURPOSES. 
LIST OF SECTIONS & OTHER INFORMATION CAN BE OBTAINED OW APPLICATION. 
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DONE ON THIS 
LATHE, 7 


Of course you 



































2 by 24 FLAT TURRET LATHE BUILT AND SOLD ONLY BY 








will THE 
TT Jones & Lamson Machine Co., 
BRANCH OFFICE: SPRINGFIELD, VT., 
a Exchange Buildings, Stephenson Place, U.S.A. 
BIRMINGHAM. 
Lat h e r u n . Henry Kelley & Co., 26, Pall Mall, Manchester. 3036 











ALLEY & MAGLELLAN, 


SENTINEL WORKS, GLASGOW. 





MAEERS OF 


HIGH SPEED 
ENGINES 


FOR ALL PURPOSES. 


Economical, Durable & Silent, 
with 
Freedom from Vibration, 


Perfect Governing and 
Automatic Lubrication. 





2-Crank or 3-Crank, Simple, Compound 
or Triple Expansion. 1249 
Standard Sizes to 760 H.P. 








Soe 


bese 250 HP. Tandem Compound High Speed Engine driving Alternator. PRICES AND PARTICULARS ON APPLICATION, 
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SELIG, SONNENTHAL & CO., 











SOLE MAKERS OF SOLE EUROPEAN AGENTS FOR SOLE MAKERS OF THE 
TENT BAOCKING-OFF TOOL ; ‘ ” 
oe FOR BACKING-OFF MILLING CUTTERS. WHITON’S “SUNDALE” P sri ag HOLDER 
= SUITABLE FOR 


LATHE AND DRILL CHUCKS. | vatues. SHAPING & PLANING MACHINES, 









| Tools of gene | square steel. Can be set to any angle. — locked 
| in position and will not move under — cuts. Can be used as 
internal boring too! 








MERGENTHALER'S 


(LINOTYPE INVENTOR) 


PATENT ADJUSTABLE BLADE REAMERS. 


SOLID, SHELL AND HAND. 


This Asie can be fixed between the centres of any ordinary lathe, the shaping 
tool being held in the tool rest and run up to the cutter, so as to take the desired 
cut, when the backing-off is effected in first-class manner in a few minutes. 


SUNDALE PATENT PACKING BLOCKS. 











; Fitted with peers blades, become 4 be renewed as ag 

Sc . id I i by means of “ liners. ustration shows 

For setting work on Machine Tools Great savingof time. Quicklyadjusted. | OOOO O—E—————————— : Halt ne ee with ‘dees of hi in, without 
Fine adjustment by screw. use of liners. 


GENUINE ——, “OLEVELAND” Twist DRILLS. 
OIL TUBE DRILLS TWIST DRILLS 


with Taper 
with Taper, Parallel, 
and Straight Shanks. and Square Shanks. 


85, QUEEN VICTORIA ST., Lom DON. Ec. 1, me 2, LAMBETH HILL. 


RT TEES 
































SiR WuixitiZ5 AM ARROEL & CO.,, L.TD., 


DALMARNOCK IRONWORKS, BRIDGETON, GLASGOW, ALSO MAKERS OF 


CONTRACTORS, ENGINEERS, BRIDGE BUILDERS, AND DESIGNERS OF ' HYDRAULIC PUMPING ENGINES. 


STRUCTURAL IRONWORK. 
ACCUMULATORS, 


Arrol’s Patent Hydraulic Riveting Machines, 


850) 


[B CRANES, STAMPING PRESSES, &c., &c. 





























HYDRAULIC PUMPING ENGINE. i i 
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LT 


MANY HUNDREDS ARE WORKING. GREAT REDUCTION IN PRICE. 


HALL’S FORCED DRAUGHT 


AS APPLIED TO ALL TYPES OF BOILERS. 

















~w~euweuwe we we Iw ~~~ wuewe wr were _— 


PRODUCES A LARGELY INCREASED ‘Wosdin or HEAT— 
INCREASING tHe EVAPORATION 20 +o SO PER CENT. 


BURNS att KINDS or SMALL, LOW-GRADE FUELS. 
RAISES STEAM QUICKLY & CHEAPLY. 


VERTICAL BOILER. LANCASHIRE BOILER. WATER-TUBE BOILER. 























oT 














Funnies SUPPLIED piace ak aahED WITH Seer PLaTes a Ast. Doors 
GuN-METAL FITTINGS, &c., READY FOR ATTACHMENT BY YOUR OWN MEN. 
; PRICES, FREE | ON RAILS, STOCKPORT. 





FOR FURNACES UP TO 8Q IN. DIAMETER... .. £9 0 O PER FURNACE. 
. 
35 IN. mg tee BIO OO 4» isa 
IN. et er ak. eo, a ai ; 
40 am 


—— EXTRA IF/FITTED BY OUR MEN. —— 


FAIRBURN & HALL, - 


(a): 68, ROYAL EXCHANGE, MANCHESTER. 
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WELLS’ INDUSTRIAL OIL LA 


Brilliant Steady Light from Ordinary Petroleum or Kerosene. { 
FOR OFFICES, WAREHOUSES, FACTORIES, WORKSHOPS, RAILS, peers, STEAMSHIPS, &e. 
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No. 1 (100-Candle Power, 8 Hours’ Brass Container, holds ss sae ie 26 /- 
No. 2 (12 Hours’ Strong Stamped Steel Container) a oe am 2S/- 
No. 3 (12 Hours’ Brass Container, 150 Candle Power) . 37'S 
No. 4 (Same as No. 1, but handsomely enamelled, white with blue linings. Nickel- -plated parte) . a? 3S5/= 
oe “a 37'S 


No, 5 (Same as No. 4, but with ornamental hand-painted Floral Design. Nickel-plated parts) .. 
Nos. 1 and 2 supplied with polished Brass Chimneys at an extra cost of @/= each 


NO GLASS CHIMNEY TO BREAK. MICA WINDOWS ROUND BURNER. 


= OVER 10,000 SOLD. 1 
This Lamp is constructed on the Regenerative Principle, with Central Draught. The usual Glass Chimney or Oylinder is done away with, and 








/ 














= Metal Framework carries three Mica Windows or Panes, which are practically indestructible. Should new Panes be required, they are fixed in a 
Geel as they simply springintotheframe. The Reflectorsare 18 i in. di ter, of E lled Sheet Iron, for'Nos. 1 and 2 ; 22 in. diameter for No. 3. SAFE, 
$I 
No. 7. 


No. 34 LANTERN, 


 UNBREAKABLE” CHIMNEY. 


We have introduced this Lantern to 
meet the long-felt want for a strong, 
powerful, and handy closed lamp at a 
moderate price, for use in Work- 
shops, Warehouses, Sheds, Stables, 
Cellars, and on board ship, &c. 
It is arranged to either stand or 
hang. 

The Chimney is constructed of cast 
metal, and fitted with Mica Panes back 
and front, which are unaffected by the 
heat—a great improvement over Glass 


‘NO. 6 “INDUSTRIAL” LAMP. 


This is a new and valuable Lamp, 
suitable for a variety of purposes; 
arranged to either stand or hang. 
' It has a single wick, and gives a light 
of 20 to 80 candles, burning over 
20 hours. 

Fitted with a Mica Ohimney, 
removable enamelled Sheet - iron 
Reflector, 12 in. diameter. 


HURRICANE 
LANTERN. 


No Glass. Mica Panes. 
Steel Container. 
Invaluable for Export. 
Burns 20 Hours. 


This Lamp is fitted with Mica Panes similar to 
our other well-known “ Industrials,” dispensin 
entirely with the use of Glass, the Shipping an 
freight charges of which are serious items. 




















Price 9/- each. 








Price 66 each. 











Price 8/- each. Chimneys, which are constantly breaking. 
OIL. CISTERNS. L 9 PATENT I 
In connection with our well-known “ Waste Oil” Filter, we “WASTE OIL” - , = — 








are supplying Tinned Steel Cisterns as illustrated, hand- 
somely japanned in vermilion, with black bands, and fitted with 
best brass fittings, and having a capacity gauge inside. 














OVER 3OOO SOLD. 





PRICES. 
Size. in. in. Each. The three following Testimonials are out of a large quantity we have 

8 Gall. 8} x 15 10/9 recently received : 

4» 10 x 15 * 11/6 “© We have pleasure in stating we are pleased with the Oil Filters, which are well finished and perform 

6 ys 10 xX 22 os 14/6 their work satisfactorily. Nearly all the Gas Engines and Dynamo Plants we have put down have your 

Bi ig 12 x 20 = 16:9 Filters, and use the same oil time after time.” 
is J2 xX 25 on 18/- “ Weare very well pleased with your Waste Oil Fiiter. Our engineer says that he obtains more than 
Bw 15} x 18 20/6 half a ae (nearly three-quarters) of good oil from every. gallon of dirty oil oh into the filter, and as this 
we 153 x 26 23/- dirty oil was always thrown away before we had your Filter, you can judge of the saving.” 


MONEY SAVERS TO ANY USERS OF MACHINERY. 
Pay first cost in a short time, as Dirtied Oil, which has hitherto been thrown 
away, can be filtered and used again and again. 
Writs FoR List OF TESTIMONIALS AND SAMPLES OF WORK DONE BY THE FILTER. 
. 1. For users having only a small quantity of oil to treat(no aeons’. poise tig: 7. ast. 
No. 2. Two top chambers hold about 8 gallons oil, 22 in. by =o 50/- 
No. 8. Two top chambers hold about 6 gallons oil, 27 in. by 12 70/- 
No. 4. For yer “er ‘greaaas of oil. Two top chambers held about 12 gallons 


oil, 36 in. 
No. 5. Powerful Filter, ‘=e top “chambers hold about 24 "gallons oil, 43 in. by 23 in. 189/- 


Special Quotations for Larger Sizes. 


These Cisterns can be lettered as required at an extra cost of 2d. 
_ per letter, 


e ILE MAND. 





Thousands sold.” “Tang is held : 
by Wooden Plug driven into an 
“Unbreakable ’ Handle. Split 
Handles, Broken Ferrules, and 
constant expense saved. Wooden 
Plug removable when worn out. 


___ Price, No. 1 (small 4} in. long), 30/- per gross ; No. 2 (5} in. long), 36/-. 






' on 







































5 Ce 
WELLS UNBREAEKABLE” LAMPS AND OIKZL FRBEDBDES. 
OVER 2,000,000 SOLD. N 29 Mi L Orr. GAS ss. 
HORIZONTAL OIL FEEDERS. KETTLE TORCH LAMP. SINGLE TORCH LAMPS 0. iners’ aap. Smokeless Flame from Kerosene without wick. 
No. 18. * | AHandy, Reliable r Nos. 12A, 138A, 14A, 
Miners’ Lamp, burning No. 12. Burns three hours, 
Pot" Colza and other No. 124. _ With Tripod 
Lamp heavy Oils for use No.'18. A ae hours, 
Spouts are made of solid Brass, and in Mines, &e. No. 18h. With Tripod, 
screwed in. Can be easily replaced Li htt Nos. 5, 5A, and 5B. 17/- 
when damaged. | ee PRICE 3/- EACH. . 14. Burns seven, 16/= 
No.0. } pint, with valve 27/- doz. | gy cosends For Sperm, Rape, Colza, or other po fob No. 14a. With Tripod, 
No. be Res ousan| heavy smokeless Oil. : 4 19/- each. 
No. i, 33/- Sold ! Fitted with an oil Save-all, pay it 
8A. 1 pt. New Improved Pattern, | ; No. 5 } pint 24/- per doz. | Hook, Pricker and Chain, Extra burners 
handle at top, 45/- N 14 | For all rough work, N’ \ : 
pints, 54/- per i ae sande with | 3 pints, price 46 cach. on No. 54% 30/- » | and Malleable Faceplate <2/= each. 
out valve; also made with patent | | No. 28. Double capacity of above,|No. 5B 1 ,, .. S6/- for stamping owners’ Burns 12 hours. Will stand 
filler. A few shades only given here. 9/= each, with 2 wicks. name or number on. Holds half-a-pint wind. 














WELL'S tcxmav PAINTER & LIME | 
and COLOUR WASHER. 


WALLWORK AND WELLS’ PATENTS. 
PAINTING BY MACHINE. 
GREAT SAVING IN TIME, PAINT, and LABOUR. 


>" “WELLS LICHT” 


(WALLWORK & WELLS’ PATENTS). 
POWERFUL PORTABLE LIGHT FROM OIL. 
Up to BOQOo°O Candle Power. 


FOR ENGINEERS, CONTRACTORS. 


























SHIPYARDS, RAILWAYS, COLLIERIES 
QUARRIES, MINES 


HARBOURS, DOCKS, &c. 
Over 13,000 Sold. 
Supplied to 400 British and Foreign Railways. 


Adopted by 26 Governments, and all leading Firms. 














3 M road 

eae wetomeemuen yo yo ears WAYS, ENGINEERS. BOILER MAKERS, 2969 
o. P, 500 or 1500 Candle-power. Hand pattern .. £10 Os. 0 

" 2 i eure Usetul and Portable pattern. £15 10s. BRIDGE BUILDERS. SHIPYARDS, ¥ Ho 5 er = : caine Ain) 917 10 

_%. 4 8600 oF 6000 pew a ppempode onal Pattern. si = Hog GASWORKS, and LEADING FIRMS. Nog » £350 Double ditto £27 0 


Painting Speed up to 8 sq. yds. per minute 
with each Nozzle. 


Lime Wash Speed 12 sq. yds. per minute. 
SUPPLIED TO €& GOVERNMENTS, The 
L. & N.W., G.W., L. & Y., G.C., G.N., N.E., 
LIVERPOOL OVERHEAD & OTHER RAIL- 












































A.C. WHLES & co. 102, Midland Road, St. Pancras, Za QINTIHOIT.. Works: Cheetham, Manchester. 
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E, near ¢y L 
yn bey SQ 


MANUFACTURERS OF 


Machine Tools 


— FOR — 


SHIP YARDS, 

: >). = = IRON WORKS, 
| a oh )6BRIDGE WORKS, 
TANK WORES, | 


BOILER WORKS, 
&c. 


a 


rommertian Tm CI wd 
Hi AAA 




















2 in. DOUBLE-ENDED PUNCHING AND SIDE-NOTCHING MACHINE. 34893 


AMERICAN 


Labour - Saving 


MACHINE 
TOOLS. 


| 








U.S.A. 








The use of Boring and 
Turning Mills for tyre 
work has been found so 
advantageous in the 
United States, that 
practically no other ma- 
chine is considered for 
that purpose by our 
Tyre Manufacturers and 
Locomotive Builders. 


When devoted to tyres 
alone, it is customary 
to arrange the machine 
with the crosshead at a 
fixed height above the 
table, as is shown in the 
accompanying cut of one 
of our 6ft. Special Boring 
and Turning Mills. 


In the following issue 
will be shown a 7 ft. 
machine for the same 
class of work, but pro- 
vided with an adjustable 
crosshead so as to be also 
applicable to general 
work. 


PENN., 





NMeam Melos VC. Sony 


PHILADELPHIA, 





Correspondence 
of Interested Parties is 
Solicited. 











° WwW <4 


ZF 0 Rae ot atee 
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MORISON SUSPENSION FURNACES. 





THE LEEDS FORGE ‘COMPANY. ‘ons LEEDS, 





een eS furnaces are made from special « quality of Open-hearth Acid Steel produeed at our Works, from the best selected brands of Swedish and Cumberland Hematites. —_25n? 
ee — 





PARIS EXHIBITION, cae PETER 2 ROTH ~ 3H OOD, PARIS aes 


GOLD | MEDAL, 


FANS, 
CENTRIFUGAL 
PUMPS, 


HIGH-SPEED 


S22 AA LAAAa a. 


IMPROVED Patent SIMPLE or COMPOUND i Cylinder ENGINES: 
ror priving  Dvér 144,750 HP. Supplied, ==. 


SURE i 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 


Double-Acting Open Engine and Seem” 





MECHANICAL ENGINEER, 


- Belvedere Road, Westminster Bridge, LONDON, 8.2. ” SILVER MEDAL, 


Class 65. 


DOUBLE-ACTING 
SIMPLE OR COMPOUND 
HIGH-SPEED 


ENGINES 


FOR 
Driving Dynamos, &c., 
AS FITTED ON H.M. YACHT 
“VICTORIA & ALBERT,” 
H.M.S. “ROYAL SOVEREIGN, * &c. 


3525 














QUEEN’S ENGINEERING WORKS, BEDFORD, 


AND 27, OLD QUEEN STREET, S.W. 
Formerly of YORK STREET WORKS, LAMBETH, LONDON. 


MAEKERS OF 


ENGINES, DYNAMOS seg |= 








= 3) —— 


MOTORS 
CENTRIFUGAL PUMPS . 


PUMPING ENGINES. 


CONDENSING PLANTS. — _he 
Steam & Electric Fans for Forced or Induced Draught 








Tuasz ENGINES arp MOTORS may 32 SEEN Ad WORK ON APPLICASION, 


Molclotc 


W.H. ALLEN, SON CO. 






ih 


cioiahant Stine as Seaman tae Gammell te Oi Ge 008 EAA 
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FLOUR MILL MACHINERY 


MODERN ROLLER SYSTEM. 


Ee. Ee. & EF. LTUOURNENR, 2 


(132) IPSWICH; and (Y), 82, MARK LANE, LONDON, E.C. 


COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS. 
PLANS AND ESTIMATES TO BONA-FIDE ENQUIRIES. 


STEAM ENGINES, BOILERS, TRANSMISSION GEAR FOR DRIVING ABOVE. ,., 


Telegrams: “Gippeswyk, Ipswich;” “Canvassers, London.” | Codes: A BC, 4th Edition, 1882. The Engineering Telegraph C Ccde. 


OWEN, BRAZIL 
 HOLBOROW, 


VULCAN IRONWORKS, 


; BRISTOL. 
Makers ot HIGH-CLASS 


STEAM ENGINES 


Pumping Machinery, 
Yacht and Launch Engines, 
Hydraulic Machine Tools. 




















TELEGRAMS: ‘‘HYDRAULIC, BRISTOL.” 


_—_ 2161 


= a | LONDON OFFICE: 110, CANNON ST., EC. 











PATENT HORIZONTAL RAM PUMP. HORIZONTAL THREE-THROW MINING PUMP. = HORIZONTAL DUPLEX PUMP. 


POWER DRIVEN PUMPS. 





SINGLE RAM PUMP. DOUBLE RAM PUMP, DOUBLE RAM PUMP, WITH GEARING. VERTICAL THREE-THROW PUMP. 


WHST GORTON, MANORMEISTEBR. 1 
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ALL COMMUNICATIONS To be ADDRESSED To Tie HEAD OFFICE. 


TELEGRAPHIC ADDRESSES, TELEPHONE NUMBERS. my 


WofkS« GENERAL OFFICES: THAMES IONDON 48,EASTERN.. 
May DOCKS. “ACCOMMODATION [ONDON’- 526, ALBERT DOCK. 
FICES: S3Mictorsa SF. 5. ‘Tevepnone NOSSO, WestMnsreR. 
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PISATING SHEARS ror Te WAR OFFICE. [ig 
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SOME EXAMPLES OF STRUCTURAL IRONWORK, 








48 


ENGINEERING. 





[JUNE 30, 1899. 








ENCLOSED COMPOUND 


CENTRAL VALVE 


ENGINES ang “tyne” DYNAMOS, 


also 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER MACHINERY, 

















Manufacturers— 


ERNEST SCOTT & MOUNTAIN, L” 


ELECTRICAL & GENERAL ENGINEERS, 


NEWCASTLE-ON-TYNE. 











Spur Gears 15 ft. Dia. 





es 


USE CUT GEARS. 
They last enough longer to more than pay the difference in cost ; 


while the saving in power is estimated at from 20 to 40 per.cent. 
Correspondence Solicited. 


R. D. NUTTALL COMPANY, 
ALLEGHENY, PA., U.S.A. 


REPRESENTATIVES FOR BRITISH ISLES :— 3336 





GUYOT’S PATENT. 


Simple, Compound or Triple Expansion ; 
Condensing or Non-Condensing ; Single, 
Double or Triple Cranks. 

GREAT SIMPLICITY OF CONSTRUCTION. 
ABSENCE OF VIBRATION. 
Suitable for long continuous running; Auto- 


matic Lubrication; Great Economy of Oil 
Minimum of Attendance. 


FOR DYNAMO, FAN 
And every other kind of Driving. 


REDPATH a PARIS, 
Lea Cut Ironworks, LIMEHOUSE, LONDON, E. 
Contractors to Admiralty. Telegrams: ‘“‘ REDPATH, LIMEHOUSE, LONDON.” 2956 


A.F. CRAIG &CO.,LTD.. 


PAISLEY, SCOTLAND. 


STEAM ENGINES, AIR COMPRESSORS, SHAFTING, 
BEARINGS, GEARING, and PULLEYS, 
' SUGAR REFINING AND OIL : 
REFINING MACHINERY, 





HIGH-SPEED “NOISELESS" ENGINES 














PrizkE MEDAL, 
Paris, 1878. 


EstaBLISHED 





































TANKS, OIL & GAS FLANT. LOAM, 
ROOFING, DRY-SAND AND 
GIRDERS, GREEN-SAND 
GHAR. KILN GOOLERS, CASTINGS UP TO 
IRON & STEEL PANS, 30 TONS 


FOR MARINE AND LAND 
ENGINES, SUGAR MILLS, Kc. 


PANS, TANKS, RETORTS, 


FOR OIL, GAS, AND 


STEAM BOILERS 
(Land and Marine). 
VOMITER BOILERS, 
FOOT BRIDGES, 
HYDRAULIC 
OIL & GAS 


BRIDGE BEARINGS, 
BEAMS, 
COLUMNS, 











for TAPESTRY. 
FILTER PRESSES. 
HYDRO-EXTRACTORS. 
HYDRAULIC PRESSES & PUMPS. 
CROPPING & CLIPPING MACHINERY. 
CLOTH FINISHING MACHINERY. 


DRAWINGS PREPARED AND ESTIMATES GIVEN FOR EVERY 
DESCRIPTION OF IRONWORK. 






























































































aE FRANCIS MORTON &C2L” |= ee 


HAMILTON IRON WORKS #. * 


M{Xkey GARSTON "<4R LIVERPOOL. (| 


5X 





WE sTMinsTER-S. 








ELECTRIC TRAMWAY EQUIPMENT CO., BIRMINGHAM, ENG. 





AGENT FOR SHEFFIELD: LOUIS MARSHAI L, St. Jamce Chamters, Chesch St., Shift’... °124 
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R.BOBY 


and MALT 


oumuniiie 
or Rotary Systems. 


PATENT DRILLED 
POCKET 


for all purposes. 


St. Andrew's Works, forks, Bary St. Edmunds, INDENT CYLINDERS 

















~ The Midland’ Crane 


TAYLOR AND 
HUBBARD, 


LEICESTER. 


20 Gwt. to 5 Tons 


In Stock on PROGRESS, 
FOR Quick DELIVERY. 


BEST AND CHEAPEST. 








Telegrams: “‘ Lifting, Leicester.” 
Telephone, 575, 3390 











MACHINERY f° 


| 
: we 


AN D > BE AN EU 
Y f°" WHITE LEAD 
GRAIN ELEVATORS 
yi TIN PLATE ROLLING MILLS 

POOLE-LEFFEL TURBINE WATER WHEELS. 
DREDGING MACHINES. 
ciRCULARS ier est 


INGs, 


RERS OF ALLKINDS OF 


HEAVY 7 ce 


ld FIRST GLASS WORK:4ANSHIP AND MATE 


FLOUR MILLS, BRASS 
CABLE a 


APP °S yy 
30000 t LBs. TENSIL 





~ GeARIn i] 


‘FERTILIZER ie 
S, COPPER 
‘MARINE RAILWAYS, 


>1ALS 








LIQUID FUEL COMBUSTION 


FOR ALI PURPOSES. 


For FORGEING, RIVET HEATING, STEAM RAISING, FURNACES, KILNS, 
ORTS, by means ot COMPRESSED AIR JETS. 


The “GOVAN PYRIGEN” is Smokeless, Clean, Economical and Automatic. 


RET 


The Burner Brackets 
are made in two kinds— 
No. 4 the Jet Flame, 
and No. 6 the Sheet 
Flame. The former is 
Suitable for rivet-heat- 
ing, &. The latter can 
be used for heating 
angle iron knees for 
bridge building and 
similar work, 


Where employed for 
heating metals, for 
forgeing or hydraulic 
rivetting, these furnaces 
give results superior to 
coal or coke fires, the 
Surface of the metal 
being free from scale. 


Telegrams : 
“ Adamant, Glasgow.” 


J. M. ADAM & SCOTT, PwcLMATIO ENoldcths, Ibrox Iron Works, 


FAIRLIE STREET, GOVAN, GLASGOW, 


“SOLE MANUFACTURERS of the ORIGINAL LUCIGEN LIGHT, ADAM’S PATENT STEEL PIPE, &c. 
FANS £ND BLOWERS. EXHAUST FANS. 
PNEUMATIC CONVEYORS, ADAM’S PATENT DUST BAFFLE, AIR COMPRESSORS, &o. 3131 








Price List of the G.P. 
FURNACE BRACKET 
with Oil Tanks and 
Fittings complete. 
GP. “Jet,” No. 4, on 
20 Gaon Tank, £9. 

Tel. Cipher: Abode. 
GP. ‘‘Jet,” No. 4, on 
35 Gallon Tank, £10, 
Tel. Cipher: Acorn. 
G.P. “Sheet,” No. 5, on 
20 Gall n Tank, £11 
Tel. Cipher: Adorn 
G.P. ‘* Sheet,” No. 5, on 
35 Gall n Tank, £12. 
Tel. Cipher: Afore. 
Es! imates and Designs 
prepared for Furnaces 
aud Lleating Chambers 
for all purpoees, 
List Cipher and ABC 
Code, 


CONTRACTORS TO 


“UNBREAKABLE” PULLEY 
« MILL GEARING G°: L™ 


H.M. GOVERNMENT. 












SYSTEM OF 


EGONOMIGAL YPN 
BY THE CO0.’S STANDARD APPLIANCES. 


PA TRANSMISSION 


OF POWER 





HOME AGENTS (stocx’) 


R ul & 186, Bteelhouse 
ne SE Se ee 


GLASGOW. 
c Broth , Wor! a... 
ross Brothers, 91 and 23, king S ARDIFF. 


Thomas C. Keay, 17, Baltic Street, DUNDEE. 
F. J. Hill, 13, Bath Lane, LEICESTER 
Jos C. Nicholson Tool Co, 


ery he Street, 
NEWCASTLE-on TYNE 


Taskers’ Engineering Co., New Station nie a 


Booth Brothers, Upper Stephen Street, DUBLIN. 
Robert Patterson & Sons, Bridge Btreet, BELFAST. 
D. F. Wishart & Oo., Picardy Place, EDINBURGH. 


€. L. Gowthorpe & Sons, Town Hall Buildings, 
Weebtay Gros, NOTTINGHAM. 


Robert Stotesbury, 22, Victoria Street, BRISTOL. 
J. P. Evans & Co., 181 and 1814, George 


McKenzies, Gamden Quay, oon 


Grose, Norman & Co., Works, Weston 
Btreet, NORTHAMPTON, ain Gearing). 


H. Warner & Sons, 52, Princess Street, IPSWICH. 


The Blackpool Engineering Works, Ltd. 
. ° ’ BLACKPOOL. 


William R. Harrison, M.!. Mech. E., Burnett Avenue, 
Scale Lane, HULL. 
De Winton &Co., Union Ironworks, CARNARVON. 


Messrs. Putz, Curphey & Co., 19 & ce Strand Stree 
VERPOOL. 


J. J. Smithies, Atlas Works, Baron z= ROCHDALE. 





James T. Donald & Co., Ltd., 345, 





George Street, 
LIMERICK. 


ALL SIZES AND FOR 





WROUCHT-IRON SPLIT PULLEYS. 


ANY SIZE. 
ANY STRENCTH. 
LICHT. 
BALANCED. 
SAFE. 





ROPE PULLEYS. 


CALLOWS AND 
CUIDE PULLEYS. 


STEP PULLEYS. 





Reduced from Catalogue, p. 121. 


ADJUSTABLE SWIVEL BEARINGS. 


INTERCHANCEABLE. 


EASILY ERECTED. 


PERFECT 
ALIGNMENT. 





ECONOMY IN OIL. 
MINIMUM WEAR. 





ALL POSITIONS. From Catalogue, p. 100. 








m= aa|-ARGE STOCKS. 


QUICK DELIVERY. 





FOREIGN AGENTS 


(HOLDING STOOK.) 
Frederick Christy, LILLE 


Stokvis & Zonen, Leuvehaven 0, Z. 74-76, 
ROTTERDAM. 


Calvert & Co., Engineers, GOTHENBURG. 





~— Ingenior-Forretningen “ Stieltjes,” 
38, K, COPENHAGEN 


White, Child & Beney, VIENNA (Pulleys) 

Gio. Viganoni, MILAN, ITALY (Pulleys). 

R.L. Scrutton & Co., SYDNEY, N.8.W. (Pulleys). 
Davidson & Co., Ltd., Lall Bazar, CALCUTTA. 


Batliboi & Co.. 71, Forbes eee, an 
: BOMBAY (Pulleys). 


Perrott & Co.. 
CAPE TOWN, SOUTH AFRICA 


Davidson & Co., Ltd., COLOMBO, CEYLON. 





Herbert Ainsworth, JOHANNESBURG. 


Pruden & Hand, Calle Peru, 44 
BUENOS AYRES. 


L. Henry Lambert & Co., SHANGHAI, CHINA. 





W. E. L. Wears, 33, William Street, MELBOURNE. 





~ ENDS, 
The Illustrations above are reduced from those In - 


THE CO.'S TREATISE & CATALOGUE on ECONOMICAL POWER TRANSMISSOK; 2/6 fe: Fat. 


SWIVEL BEARINGS 
PEDESTALS, 


COLUMN BRACKETS 
WALL BOXES, 
END BRACKETS 
From Catalogue, p. 95. 


SPECIAL STEEL SHAFTING. 


TRUE, 
STRAICHT, 
STRONG, 


LOOSE COLLARS. 





— {ih = = 
Pore re Ml argc bday ieiee 











NO FACING. 
NO 
EASILY PUT ON.” 
EASILY TAKEN OFF. 
TRUE ON THE SHAFT 









~ From Catalogue, p. 9°, 





Botionates Plans prepared complete Transmisvion Materiak om this nystom for Mill, Factories, 
and - orks, dc. Send for Liste, 





Tv legrcme— 
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‘* Strength, Manchester,” 


MANCHESTER & LONDON. 
66, CANNON STREET. « sorsepewer, London.” 
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i grein eda Sasa “ALUIANCE” WATER SOFTENER 








Water Bath 


BLACK LINE only 


THE LATEST PROCESS. 
THE CLEANEST PROCESS. 
THE SIMPLEST PROCESS. 


Medium 30 in. wide, 32 ft. roll, 6/- 


For Hot Climites—Thick Tough, 30 in. wide, 32 ft. roll, 10/6. 
TEST ROLL GRATIS. 





HUA AH 


i 





Outrit To Print 40 x 27 Copies in Black Line, BH & OC Carriage Paid. 


J. HALDEN & CO,, 


8, Albert Square, 8, Great Chapel St., Victoria St., 
MANCHESTER. LONDON, 8.W. 3403 
29, ean Pit St. West, sancrinceccnsi senna ON-TY a 


LINDSAY BURNET &Co, Govan, Basso 























f° 
2 i 


| 
Oh ae a 
62 ay 





ta 
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es 
a, 


\ 
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SpeciaLty.-HIGH-CLASS BOILER WORK. 


TUBULAR BOILERS, MARINE and DRY-BACK. 
WATER-TUBE BOILERS. FEED-HEATERS. 
HYDRAULIC FLANGING. SUPERHEATERS. 3172 











Fig. 1. 














Using either Exhaust or Live Steam, 


Is the latest and most powerful combj. 
nation known for instantly separating lime 
and magnesia from water, oromptly stopping 
the aleea ce of scale in boilers. 





_. “The greatest possible Efficiency ” 
‘at the Smallest Cost, in the” 
_ “Smallest Space, and with ” 
“the Least Attention.” 


THE SEPARATOR THAT WILL SEPARATE OIL 
FROM EXHAUST STEAM. 





Maiti) 







BAKER’S PATENT EXHAUST |} 


STANDARD 


OIL SEPARATOR 


In use and acting perfectly on the 
exhaust of engines from 10 HP. t2 
1200 1. P., the condensed water being 
clear as crystal, perfectly free from 
grease, and used for boiler feed with 
ranction «f Boiler Insurance Com- 
pany. Inlets to separators in use 
from 2 in. to 18 in. in diameter. 


PRICES AND PARTICULARS FROM 


Baker's Patent Appliances 


COMPANY, LTD., 
ENGINEERS, 8540 


13, HUNTRISS ROW, SCARBOROUGH. 


NOBLE & LUND, L’: 


MAEKERS OF HIGH-CLASS 


Labour-Saving Tools. 








gs A 





3? 


% 
moisuzag 3s¥™ 











FELLING, 


Nr. Newcastle-on-Tyne, 





i; wepaent 











IMPROVED BAND SAWING MACHINE 
FOR CUTTING IRON AND STEEL COLD. MADE IN SEVERAL SIZES 





Telegrams: ‘‘ LATHES,” FELLING. Nat. Telephone: 11023, 
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THE PERFECT 


INSTANTANEOUS HOSE UNION 


STORZ PATENT. 





EACH HALF EXACTLY ALIKE. 


NO PROJECTIONS TO HOLD WHEN HOSE IS PULLED 
ALONG GROUND. 


HOSE CANNOT BECOME TWISTED. 


SWIVEL TAILS. 





USED THROUGHOUT 
Berlin, Vienna, Chicago, and other large Fire Brigades. 
North German Lloyd Steamship Company. 
Vulcan Company, Stettin; F. Schichau, Danzig. 





SOLE LICENSEES : 


SMITH BROTHERS & C0. 


Hyson Green Works, 


NOTTIN CHAM. 














ey 





Lubrication of 


GAS ENGINE CYLINDERS. 





The problem of the lubrication of cylinders of gas 
engines seems to have been solved by a prominent 
railway official, who writes as follows : 


“T have a gas engine running a pump, and the man 
that has charge of it let the lubricator run dry and cut 
the piston rings and cylinder. The makers of the gas 
engine said the cylinder would have to be sent to the 
shop and bored out, and a new piston put in. It was in 
our busy season, and we could not do without water. 
I had some of Dixon’s finely pulverized graphite and I 
commenced to feed it into the cylinder through the 
suction pipe with air and gas. In about two weeks 
engine was running smoother and with less gas than 
before. 

“T had the engine apart last Saturday and every 
place that was cut is as smooth as glass. This one 
instance saved us about £15. I have great faith in 
Dixon’s graphite and always keep it on hand.” 


Anyone who is interested in this subject will receive 
a sample of this particular graphite by addressing the 


JOSEPH DIXON CRUCIBLE COMPANY, 
28, Vicrorta STREET, Lonpon, S.W. 











g@- USED BY.HER MAJESTY’S GOVERNMENT AND THE 


MANY TESTIMONIALS FROM DELIGHTED USERS. 


SCRA BBZAABAABABAAABAABABAAAAAAA 


THaH 


. Reservoir . 


Wide open when a 
rm with 
Copper Dome, 
Rover falls. = 
Never wears = 
out. 
Smallest r : 
and | 
v constant use 
_ VS Y Approval 
the World. es 3 





Steam T. rap. 


PATENTED ALL OVER THE WORLD, 
Send for Price List to— 


J. ARMSTRONG & CO., <j 


AGENTS FOR GREAT BRITAiN, 


116, QUEEN VICTORIA ST., LONDON, no. 


GAIRD & RAYNER, 


ADMIRALTY CONTRACTORS. 


SOLE MAKERS OF 
RAY ME E’ss 


EVAPORATORS. 


COMBINZDTD 


Kyaporators 


Winch Exhaust 
Condensers, 


FRESH WATER FEED 


MAKE-UP APPARATUS, 





pe@- PRINCIPAL RAILWAY AND SHIPPING COMPANIES. 














FRESH W WATER 


DISTILLERS. 
BOARD of | TRADE, 


FRESH-WATER FROM 
SEA WATER. 


177, ievininsinalal Road, Limehouse 
LONDON, E. 











SO Sy ea ey a - ww ww ww ww ww be 
asthsinnattiinathetiathineatthiimatimathdimeatideande-cabememiaramee eae ees | 


Tele. Address; “‘VAPORISE, LONDON.” Telephone No. 210, Eastern. 




















+ en 


1 A BER VS LEE: 
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GENTRAL MARINE ENGINE WORKS, 


WHST HARTLEPOOL. 


SPECIALITY IN MARINE TYPE BOILERS, 


FOR PRESSURES UP TO 300 LBS. 














(See description im “ Enoinserine” of January 7, 1898.) 


ee 
~ — 9 





Observe the large size of plates and absence of seams. 
Observe the flanging of the shell. 

Observe the welding at the corners of the seams. 

Observe the absence of seams and rivets near the bottom. 





SPECIFY IT, IF YOU WANT THE BEST BOILER THAT CAN BE MADE. 2607 


THE OENTRAL MARINE ENGINE WORKS, WEST HARTLEPOOL, 














ENGINEERING, 


GALLOWAYS 
LIMITED, 


MANCHESTER. 








E 





NEW STEEL 


GALLOWAY BOILERS: 


ALWAYS ON STOCK 


ror ZOO LBS. WORKING PRESSURE. 


MAKERS OF 


“HIGH-CLASS GORLISS. 


AND OTHER DESCRIPTIONS OF 


ENGINES so ROLLING MS 


PES. 
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BAILEyZ’s 
USEFUL INVENTIONS for USERS of STEAM, WATER, &c., POWER 





BAILEY’S PATENT 


PRESSURE RECORDER. 


NO WORKS SHOULD 
BE WITHOUT ONE. 


CIVES A RECORD OF THE 
STEAM OR WATER 
PRESSURE. 














Pressure Gauges 


or machine is running. SIGHT-FEED Especially suited for Dynamos and high- 
| } CAN BE FIXED IN THE OFFICE. of the Best As supplied (in large quantities) to the Admiralty Cylinder Lubricator speeded Machinery. 
= for Dynamo Engines, &c. ; also to the principal No Screws; No Locknuts; Has visible and 
| In Enamelled Iron Oase, Price, £12 10s. 0d. Quality. Electrical Engineers. The simplest and best. finely-regulated feeding arrangement. 
CATE 





BAILEY'S 


GYROMETER (Tachometer) 
OR 
“ SIGHT-SPEED” INDICATOR 


TELLS AT A GLANCE, and without the least 
calculation, the exact speed at which an engine 





BAILEY’S PATENT 


‘DIAL’ SIGHT-FEED OILER 


FOR BEARINGS, 





BAILEY'S 








BAILEY’S PATENT BAILEY-ROBINSON’S PATENT 


“ " d Compensatin 
SAFETY” GOPPER-GAP | ‘"sciveyauh” WANED GAUGE” 
USI BLE PLUG, for all types of Steam Boilers. 


With RENEWABLE Adamantine Valve and 
RENEWABLE Beat. 


FOR 


STEAM 





Its Principal Features. 





<tr Gefen Pe 
revents explosions ute w: 

P cosh er —, Pg Gauge 

water. (2) The Scavenger blade 

which removes any accu- 

3 50 000 mulation of deposit each 

’ time valve is operated. 
SOLD. (8) It is fitted with an 
Automatic + valve, 





The only Plug with which closes immediately 


fusible metal pro- 
tected against action 
of feed water. 


No, 1, for pressures to 601, screwed 14 in. gas tha. 10/- 
No, 1x eo ae a 10/- 
Renewable Caps 15/- per doz. 


; Made for ? in. Gauge- 

glasses, = a, 
yo be 

Wi Fisagen 00 per set 














BAILEY’S FIRE FITTINGS. 


The Grether Patent ‘‘Grip-lock” 
Hose Coupling. 





All kinds of Landing Valves and Cocks, Hand Pipes, 
Stand Pipes, Hydrants, &c. 











| BAILEY’S HIGH-CLASS MOUNTINGS. 


For Steam Fngines, Boilers, Steam and Water Supplies, &. 
LARGEST STOCK IN LANCASHIRE, 


yyy 
GES 


SS 
S 


yr 


Stl 14 








STEAM 





. ; SLUICE > 
VALVES, ee 
The “ADAMANTINE” 
SAFETY VALVES. VALVES. “Ctres.” phec"apamanreng. 
Deadweight, Compound, Patterns up to RESERVOIR moe al tg thagromart we tet 
Lever and Spring, &c. 18 in. diameter. VALVES. Water. Send for Sample. 





BAILEY'S Simplest, most efficient, 
“McCracken Patent” 
8 TRAP. 


(Gs rere 
For Engine Cylinders, Pes, &e. market. 





THE ONLY PERFECT REDUCING VALVE. 
FOSTER’S PATENT CLASS W. 














AT WORK ON 
360 SATISFACTORILY 
STEAMSHIPS, CONTROLS 
“MEN-OF-WAR,” en 
~ LINERS,” HICHEST 
AND “TRAMPS.” 
INITIAL STEAM, 
AT WORK ON HYDRAULIC 
RAILWAY po 
ts AIR PRESSURES. 
AND HEATING. 








‘BAILEY’S “DAVIDSON” PATENT 


STEAM PUMP 


Has only One Slide Valve; 
has No Tappets nor Intricate 
Parts; Absolutely Positive 
in Action. Certain as a 
Fly-wheel Pump. Uses less 
steam than Duplex Pumps. 





ALL SIZES IN STOCK. 





Bailey's ‘‘ Pumps & Hydraulic Machinery,” 380 pages ; demy 4to, cloth bound, Post free, 6/-. 

















BAILEY’S 


“ AQUA-THRUSTER” 


STEAM PUMP 


(PATENT). 





Has no Pistons, Slide Valves, nor Rods. 

Requires no Lubrication nor Packing. 

Will pump Mud, Slurry, Sewerage. 

Will work for years without Repairs. 

Will work slung in Chains or Ropes. 

Has no Exhaust Steam. 

Can be used for all purposes for which a Pump 
is required. 

Will never wear out. 





© NOTAoN— 





All Sizes in Stock. Price Lists on Application. 











Telegrams: 


‘Beacon, Salford.” Ww die DAedaade & 6G 0o., Ltd, Albion Works, Salford, MOAT OHESTER. 0°00 


London Office and Showrooms: 16, FENCHURCH STREET, E.C. 
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WORTHINGTON 


PUMPING ENGINE COMPANY, 


I58, QUEEN VICTORIA STREET, LONDON, E.C. 








Telegrams: “ Pumping, London.” WORTHINGTON. Telephone No. 1614 (Bank). 









TRADE MARK. 


125,000 2.500 





WORTHINGTON PUMPS WORTHINGTON PUMPS 
IN STOCK. 


SOLD. 


[WORTHINGTON 





THE WORTHINGTON 
VERTIOAL BALLAST PUMP. 


THE WORTHINGTON 
MARINE FEED PUMP. 


a ne 
oo cee owemames 


WORTHINGTON PUMPS 





BRANCH OFFICES 


| Paris, Berlin, Budapest, Milan, Naples, 
ee Amsterdam, Johannesburg, 
CU N-M ETAL : St. Petersburg, Sydney, Copenhagen, 
ans -_ Caloutta, Brussels, Newport, Glasgow, 
WORTHINGTON Manchester, Swansea, 
IRON WATER END. VERTICAL BEAM AIR PUMP. Newoastle-on-Tyne, Birmingham, 








WORTHINGTON PUMPS FOR EVERY SERVICE. 


CATALOGUES, ESTIMATES AND PARTICULARS ON APPLICATION. ™ 
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THOS. FIRTH & SONS 


ELIMI TaD. 
Telegrams: 


NORFOLK WORKS, SHEFFIELD, ENG. “FIRTH,” SHEFFIELD, 


ORVOITIBIE COAST STHELGL 


FOR TURNING AND BORING TOOLS, DIES, PUNCHES, SWORDS, BAYONETS, &c. 
SHEETS FOR ALL PURPOSES. 


SHOES & DIES FOR QUARTZ CRUSHING. 


SELF-HARDENING STEEL A SPEGIALTY. 


SPRING AND SHEAR S'THEL. 


FILES, SAWS AND EDGE TOOLS. 


i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 


LONDON OFFICE: 36, Victoria Street, Westminster, S.W. 
































2442 


PARIS: P. BONVILLAIN, Rue Blanche 6, 8q. de | FRANKFORT/S./M.: SCHMIDT & CLEMENS. | BARI, ITALY: P. A. NENCHA. | VALPARAISO: ROSE, INNES & CO. 

la Trinite. | BARCELONA: M. SARRET. | NEW YORK: WHEELOCK, LOVEJOY & 00. | TOKIO: A.J. 8. LEFROY. 
BERLIN : JACOB RAVENE, SONS & O00. | CONSTANTINOPLE: SIDNEY NOWILL &00. | 8AN FRANCISCO: THE ABNER DOBLE 00. | FREMANTLE, W. A.: H. WATSON WILLIAMB. 
8T. PETERSBURG : PAUL GROSOH. HAMBURG: SCHULTE & SCHEMMAN and H. MONTREAL: H. W. DE COURTENAY. | CHARTERS TOWERS, N.Q: A. B. BRIGHT & CO, 
ODESSA: J. G. CROOKSTON. HOLM. a. WM. YOUNG & CO. cinema RALEIGH & ROCKEY — 





























A. G. MUMFORD. 


CULVER STREET IRONWORKS, COLCHESTER. 


Contractor to Admiralty, War Department, India Office, Crown Agents for 
the Colonies. 








PATENT 
WATER=TUBE 


BOILERS 


Newest Design. 


RS LARGE POWER ON VERY LichT : 2 
WEIGHTS. iene Surfae cendeacig suai Yuciney 












A. G. MUMFORD will have great pleasure in quoting for Marine Engines of ALL 
TYPES, SCREW, STERN, or SIDE Paddles; his Engines are of the latest and most 
improved design, combining lightness with great strength and power, as supplied to the 
Admiralty and other Government Departments, and to some of the leading Engineers and 
Ship Builders in the World. 

Improved Oompound, Surface - Condensing Launch Machinery, with WATER- TUBE 
BOILERS. Steam more rapidly, and are more easily CLEANED and REPAIRED than 
any othor type. Vory light and durable, designed for running at high speeds. 2180 


—— 





ESTIMATES AND FULL PARTICULARS ON APPLICATION. 
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Brainard Milling Machines. 


| Plain, Standard and Universal. 
: The most Complete Line of 


Milling Machines and 
Attachments for Milling 


Made in the World. 























iil i Aili) 






For Details and Prices write to— 


“= Brainard Milling Machine Co. 


156, Oliver Street, Boston, U.S.A. 
Cable Address - - - - = Hilelark, Boston, U.S.A. 


3 


Pee 





Agents : 


CHAS. CHURCHILL & CO., Ltd., London and Birmingham. 
HANS RICHTER, Berlin. 
ADOLPHE JANSSENS, Paris and Brussels. 
WM. 0. JENSEN, Copenhagen. 
WOSSIDLO & CO., St. Petersburg. 

H. A. HJORTH, Stockholm. 8071 

LANDRE & GLINDERMAN, Amsterdam. 

SCHIESSL & CO., Vienna. 


EASTON. 
ANDERSON 


BROAD SANCTUARY CHAMBERS, BROAD SANCTUARY, S.W. 


Telegrams : ‘‘EGYPTIAN, LONDON.” Telephone: No. 545, Westminster. LI MIT E D. 











“ ERITH” STANDARD COMPOUND HIGH-SPEED EN nd 4-pole 
DYNAMO. Output: 20 K.W. at 580 revs. per minute. 








HEAD OFFICES AND WORKS:— 


ERITH IRONWORKS, ERITH, KENT. 


Telegrams: ‘‘EASTONS, ERITH.” Telephone: No. 4, Dartford. 











SPHCIALITIES : 


ELECTRIC LIFTS & CRANES. “ERITH” ENGINES (High-speed). 
PUMPING ENGINES. WATER SUPPLIES. g 
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MODERN HIGH-GRADE 


American MaehineTools 


COMBINING THE LATEST AND BEST IMPROVEMENTS WITH SIMPLICITY 
AND ECONOMY. 














SPHOIALTIES :— 


The Hendey-Norton L Lathes 
The Hendey P Pillar Shaper. 


MANUFACTURED BY 


The HENDEY MACHINE (Co. 


TORRINGTON, CONN. U.S.A. 

















Agents: CHAS. CHURCHILL & CO., Ltd., 9 to 15, Leonard Street, LONDON, E. - 
And 2 to 10, Albert Street, BIRMINGHAM. 52, Bothwell Street, GLASGOW. 








* GLEVELAND AUTOMA ric 


14 in. TURRET MACHINE. 









. 


‘This machine is specially ("QS See Used 






Sd 
designed for = oe = a iuainlaly ty 
- ae 
Large Screws, Bolts, Nuts, sna Ai dits hdentiog 
and Pins 
~ Engineers 
of every Description. 
of the World. 








We are pleased to Furnish 


Estimates on Special The accuracy and simplicity 


Work. of the 


i) Machine makes it a great 





Shall we send you our iz 


Catalogue? favourite, 








THE CLEVELAND D | MACHIN E SCREW CoO., :: 


Manufactory: Cleveland, Ohio, U.S.A. 25, Albert Street, Dale End; BIRMINGHAM. 








Agents : CHARLES CHURCHILL & CO., Ltd., SCHUCHARDT & SCHUTTE, 
LONDON AND BIRMINGHAM. BRUSSELS, BERLIN AND VIENNA. 


' 
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PARSONS MARINE STEAM TURBINE 60, 


LIMITED, 


TURBINIA WORKS, WALLSEND-ON-TYNE, 


Is prepared to TENDER for the CONSTRUCTION of FAST PASSENGER VESSELS of all types 
fitted with the STEAM TURBINE SYSTEM OF PROPULSION. 











Telegraphic Address :— 


“TURBINIA, 
WALLSEND.” 


London Office: 


66, VICTORIA STREET, 
WESTMINSTER, 8. W. 











PHoTo BY) 8.8. “TURBINIA.” (Waser & Sou, Govrmsns. 
AMONGST THE ADVANTAGES OF THIS SYSTEM ARE:=- 


INCREASED SPEED. 
ABSENCE OF VIBRATION. 
ECONOMY OF FUEL AND WORKING EXPENSES. ™ 


HUDSWELL, CLARKE & CO. 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVE TANK ENGINES 


FOR MAIN OR BRANCH RAILWAYS, 
Contractors, Ironworks, Collieries, &c. All sizes made to suit any gauge of Railway. 











Telegraphic Address: 


Established **LOCO, LEEDS.” 


1860, 





PRICES, PHOTOGRAPHS, A "AND. FULL SPECIFICATIONS ON “APPLICATION. 
SOLE MAEHERS oF 


“RODGERS a, J Dboys . 


WROUGHT IRON THROUGHOUT, “RIM, ARMS, AND BOSS. 
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HORNSBY 


SAFETY WATER-TUBE BOILER. 











Good Separation o; 


Easy of Transport. 
Sediment. 








Headers Mild Steel 
throughout. 


Simple to Erect. 





Economy in Space. 
Suitable for 


all kinds of Fuel :— 
Bagasse, Refuse, Wood, 
and 
Anthracite Coal; 
for using Waste Heat 
from 
Iron Furnaces, &c. 





Improved 
Circulation. 





Steadier Water Level 
and 
Drier Steam. 

















ae SEND FOR 
Best Facilities for 
Cleaning and ILLUSTRATED 
Inspection. : CATALOGUE 
? : e 
The above represents a portion of a Battery of Boilers supplied to ‘the Charing Cross & Strand Boiziaty Sissy Senet, Ltd. 6925 


R. Hornsby & Sons, Limited, Grantham, England. 


London Office : 76a, atl Victoria Street. | 



































eo 
TWEDDSLL'S - A Ah fy cetera 
Used by German Rapidly 
(3) and Russian nina Superseding 
Governments. sentiilidaies Bending 
BOILER SHEET Rolls. 
BENDER. 
Users’ Statements. _ , ik f I im i |) lie ie 
to 10 arg hgh 5 i LP ATE , | | | \5) | Advantages over 
a Pa “ r paning Ros 
a, 3A mean | HA Ht a 
tring them to the right ts Will completely 
bend any plate at 








shape with a man who 
has had a little practice 
by putting them ONCE 
THROUGH the MACHINE.” 
“The curve appears 
rela smooth as if made in 


completely to the 


(a __ Pd Ee 


2 i 1a fe a. 


; | c 


“The machine is do- ‘ial Wi ®) E “] 2 in rolls. 
ing ng ao i e ve i i H Saves labour. 
work, and we rely on i Ui r — ro Hi ‘ wai 
for the shell bending of ii \ il aves Po 
all the boilers we are i il i a oo so aa 
an 


making. ees 
most suitable posi- 


“The machine has 
tion without 


been to us a perfect 
godsend.” to shafting. 
Ht Will bend 1} in. 
4 al plates at 24 rot a 
a ea t. per minu 
Other Specialities : || ly i | Plate fed auto- 
Sole Makers Wl il ' matically through 
in System i ft the dies. 
YDRAULIO HI 
MACHINERY OF ALL | | i Pes § dice reat 
Kinps. mee | G2e \ iam ferent sizes, one set 
ARTIFICIAL STONE Hl | i= Dang | tin) . doing from smallest 
PLANTS. it J ws Hi i li 77 to largest. 


, 30 ; 


Tue FIsipiIne 
Gas anp Or. ENGINEs, — 


Gas Prants, &c. 

















From Pxoro. or 12 rr. 61x, Bexpgr, Benpine Puars 10 Fr. 9 1N. by 1} ox. Steet Bower Prats, Illustrated and Described in ‘‘ Engineering,” May 27th, 1898. 


EIELDING & PLATT, Lv. GLOUCESTER 
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THOMAS PIGGOTT & CO.,L" BIRMINGHAM 


GAS, HYDRAULIC AND GENERAL ENGINEERS. 


WELDED & RIVETED PIPES from 8 In. diam. upwards. 


FLANGED AND SOCEET JOINTS OF HVERY DHSORIPTION- 


= a ot, ih 
gv? w wu 


KIMBERLEY SOCKET. SINGLE SOCKET. PIGGOTT’S PATENT SOCKET, 


STEAM MAINS for high-pressure, to Admiralty and Board of Trade requirements. 

PIPE LINES for Water Conduit, and Mining Purposes. WELDED RESERVOIRS for Gas, &c. 

LARGE MAKERS of Oil and Petroleum TANKS, Welded and Riveted PANS of every description. 3531 
PLATES, SHEETS & SECTIONAL IRON in Stock, ready to be worked up into TANKS, &c., tor immediate delivery. 


LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, E.C. —"legraphie} “:aTas 


BIRMINGHAM.” 
‘* INTERSECTION, LONDON.” 








CERTIFICATE OF alysis 


\ 


| of two. samples of Lubricant received on 24th March, 
| respectively marked as under: 
SAMPLE “AV,” REPRESENTING “ASBESTOLINE” AS NOW MANUFACTURED BY BELL'S ASBESTOS CO., LTD. 


SAMPLE ‘“B,” REPRESENTING “ASBESTOLINE” AS MANUFACTURED EXCLUSIVELY FOR AND 
SUPPLIED TO BELL’S ASBESTOS CO., LTD., PREVIOUS TO DECEMBER, 1897. 


We hereby certify ‘407 we have analysed tn 


we find that, while both articles are origi 





| 
| 


; : } ; , 2) ap fy ( aatava) tym ps 
similar raw materials, the relative proportion 


° a eS on a 
sample marked “NW ar 


As witness our hands ¢ 


AYU LTT) | Vi d : 
TolUh a. mm mel. 1ele), | e 
Bo: 


CENTRAL PUBLIC LABORATORY. 











8797-2019 
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Lathes, Planers, Drills, Presses, Gear-Cutters, Hoists (Steam, 
TOO LS O = Electric and Pneumatic), Compressors, Riveters, Cranes, Railway 
: and Machinists’ Supplies and Machinery for the equipment of 


A Mi E ‘ rc A N manufacturing plants generally. 


STRICTLY HIGH GRADE, 


MAN U F ACTU RE of the latest design, with all recent improvements in construction 


and of superior workmanship. 
Standard Makes, WRITE 


an ae: MANNING, MAXWELL & MOORE, "¥."2* 


Sales Agents for ConsonmpaTepD SAFeTy VALVE Co., Suaw Evectric Crane Co., Haypen & Derpy Mra. Co., Peprick & AyER Co., THe AsHcrort Mra. Co, 3550 


ne 
Soe 

















— BROADBIINT'S — 


RACTORS. 


—) 
=<cs ss 





THOMAS BROADBENT & SONS, Ltp, HUDDERSFIELD. 


LONDON: Suffolk House, Laurence Pountney Hill, E.C.—Mr. John Buley, Representative. © BOSTON: Messrs. C.E. Riley & Co., 281-285, Congress St., Boston, Mass., Sole Agents for U.S.A. 














SYDNEY: Messrs, Gibson, Battle & Co., 85, Pitt Street, Sydney. 2619 
— 
SPECIALITIES— SOLE AGENT— a 
CHILLED CAST IRON. i 


COMPLETE INSTALLATIONS OF 


MINING MACHINERY. 


HYDRAULIC PRESSES 
FOR 
LHAD PiIPHs 


AND LEAD-OOVERED 


ep. K 















CRUSHING 
MACHINERY 


Of every description. 
Krupp Ball Mills 


FOR ORES, CEMENT, BASIO SLAG, &o. 


EXCELSIOR MILLS for Food Products, Chemical and Sugar Factories, &c. 


COMPLETE INSTALLATIONS FOR 3126 


CEMENT, PORCELAIN, EMERY, LINOLEUM, é&c. 


—— OATALOGUES IN ALL LANGUAGER, -——— 


™ POND MACHINE TOOL CO. 


MAEKERS OF HIGH-CLASS 


MACHINE TOOLS. 


Telephone: 486, WESTMINSTER. Telegrams: “NILIACUS, LONDON.” 
BRANCH OFFICE: 


39, Victoria Street, LONDON, S.W. 


ag : _ WORKS : 




















} PLAIN EIBDLD, N.J., U.S.A. 
ag ee — CORRESPONDENCE INVITED. £054 
96 in. PLANING MACHINE. AGENTS FOR CINCINNATI MILLING MACHINE CO. 
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PATENT STEEL 


) S Seamless Oil Can 


Patent Seamless Spout. 


JOS. KAYE & SONS, 


LIMITED, 
é) 22 Kaye's Patent Lock Works, LEED8, 
_| AND AT 98, HICH HOLBORN, LONDON, W.6. 


. . — n u ei SAMPLE, POST FREE, 2s. cong 
Conteastoss to HM. Ravy, neo to HM. War rar Department» and Home Office for Indian States Ralbuag ent etal belts Refiibter nmageniea No other maker has supplied the British Navy throughout. 


GHAPLINS STEAM CRANES EXCAVATORS, LAUNCH ENGINES, &c. 


ase wre ements in Oil Cans:—1. No. 1622, Feb. 4th, 1886. 2% No, 1487, Jan, 28th, 1800, 8, No. 8625, Feb, 


0, #2005, Nov. 17th, 1898. =§ BRWARE OF WORTHLESS IMITATIONS. 
None are Genuine that do not bear the Label. 























Peau and Sole “Manufacturers—ALEX. CHAPLIN & CO., Cranstonbill Engine Works, GOVAN, GLASGOW. 


ALL COMMUNICATIONS to be ADDRESSED to the WORKS, Helen Street, GOVAN, GLASGOW, 6431 








— FETE — 


WELLMAN-SEAVER ENGINEERING CoO. 


ENGINEERS, CLEVELAND, OHIO, U.S.A. 
Undertake the design and construction of STEEL WORKS, and the BUILDINGS, PLANT and MACHINERY connected therewith. 


Specialities: WELLMAN’S PATENT ELECTRIC CHARGING MACHINE for Open-Hearth Furnaces, and ELECTRIC CRANES and 
HOISTING GEAR of all kinds. 8257 


London Office: 47, Victoria St., Westminster, London, England. 


‘now THE RAPID MIXER “ox” 
- HAYWOOD, AND PATENT. 


— SPECIALLY ADAPTHD FOR BRHEWHRISS, TAR DISTILLERS, COHHMICAL AND SHWAGH WORKS. — 





















































TELEPHONE NO, 3067, 




















As erected at Crossness for the London County Council Southern Outfall Precipitation Works. 


STEEL AND WROUGHT IRON CONSTRUCTIONAL WORK. 
ROLLED JOISTS, ANGLES, PLATES, TEES, &c., KEPT IN STOCK. 
RIVETTED GIRDERS and CASTINGS of all DESCRIPTIONS MADE IN LONDON. 1 Lf 



































Xr. Wounae & Co., L.”- 


Eccleston Ironworks, Pimlico, and Hayle Foundry Wharf, Nine Elms. **° 











» 


BIT TEL & CO., LT”: LONDON. 


Pure Cold Blast, Charcoal and Special Pig Iron for Malleable and Chilled Castings, Chill and Sand Cast Rolls, Locomotive and Steam Cylinders, &c. 8416 
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. pF owe PRESSES 




















S PLATES £6 


“PE FITTINGS TELEPHONE®’, 


ee :, ae Ay Dk, 
> ~ BIRMINGHAM. tae 
































WRITE FOR LIST No. 4. 


SPECIAL FLEXIBLE STEEL WIRE ROPES, 


For Cranes, Lifts, Hoists, &c. Suitable for Pulleys and Barrels of 6 in. diameter. 


W. B. BROWN & CO., Globe Works, Bankhall, LIVERPOOL. 









REFRIGERATING MACHINERY. 


Haslam’s Refrigerators mw Ammonia & Compressed Air Systems. 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 





ICE PLANTS OUP TO 200 TONS CAPACITY. 


THE HASLAM FOUNDRY & ENGINEERING €0., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.), 148 
UNION FOUNDRY, DERBY. _ LONDON OFFICE: 4 34, NEW BRIDGE ST,, E.C. 


BOOOo ERANCS AWARD 


—— TO THE 


“PROCTOR” MECHANICAL STOKER, 


IN OOMPETITIVE TESTS MADE BY THE MUNICIPALITY OF PARIS. 
































The Delegates of the Technical Commission of the Municipality of Paris have concluded their tests with 110 different Mechanical Stokers, and made their award of 
5000 Francs to Proctor’s Mechanical Stoker. The competitive ers represented : 
76 in France, 19 in England, 4 in Germany, 3 in America, 3 in Austria Hungary, 2 in Italy, 1 in Belgium, 1 in Poland, 1 nationality unknown, 
The following extracts are from the report of the Commission in announcing their award :— E 
In referring to No. 85 (Proctor’s) Stoker test, they say, ‘ ‘In the trials made at Javel Workshops, this Smoke Consumer was NEARLY PERFECT, the analysis of 
the smoke being only 7% conipened with on exdinary Ore” 
“The results of the experiments were most remarkable.” 
** Altogether thi is apparatus in all its parts is simple, agen de and ot nothing unnecessary about it, and is not Hable to get out of repair. The system appears 
"Oa aren range of boilers, and its installation is not ——. 
— this stoker worked regulary from Feb 8th till March 5th, night and day. There were four gage viz.; the 10th Feb, and 3rd March, at 
a moderate rate, only on of the two engines being in operation Two experiments at a a rapid rate on the 19th and 26th of b., with two engines in operation.” 
“In both cases the we rk was easily done 
** The taking down of the apparatus was ‘done rapidly and easily, and all the parts were found in good condition.” 


a. PROCTOR, =, Hammerton Sti Street Ironworks, Burnley, May 5th, 1898, eeevbic Address; “PROCTOR, BURN 


GAS anp AIR 
COMPRESSORS 


THE HYDRO-KINETIC ENGINEERING CO., LTD., 
Registered Offices : Corporation St., BIRMINGHAM. 


LONDON: DASHWOOD HOUSE, H.C. 
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)BEMENT, MILES & CO, "8izx*"* 


LATHES, PLANING MACHINES, SHAPING MACHINES, SLOTTING MACHINES, 
MILLING MACHINES, 
DRILLING MACHINES, Vertical, Multiple and Radial; BORING MACHINES, Vertical 
and Horizontal; PUNCHING and SHEARING MACHINES. 
PLATE BENDING MACHINES. 


STEAM HAMMERS, STEAM AND HYDRAULIO 
RIVETING MAOHINES, &c. 148 
LONDON : C. W. BURTON, GRIFFITHS & CO., Ludgate Sq., Ludgate Hill. 


PARIS: Fanwiox Faunzs & 0o., 21, Bue Martel. BERLIN: Sowvomane & Somvrra, Somowrs, Spandauerstrasse, 60 and 
No. | HORIZONTAL Bonnie AND DRILLING MACHINE. BRUSSELS ; Souvonanpr & Souurra, 17, Rue du Fosse aux Loups. VIENNA: Somvonanot & Soavres, Breltegaase, 17. 






























N.B.—The BEST FEATURES of both are now embodied in the Cranes 
manufactured by 


JESSOP & APPLEBY Bros. (:2::) Lo. 


Offices : } 22, WALBROOE, LONDON, E.C. Works: LEICESTER. 














cm 


= 
§ | 
— j 
VOT ee A 
4 
= rr. Ki Ee. 
= rae oe 
; 
ae: | 





The Crown Ironworks, GLASGOW. 
Sole Licensees and Makers of DE LA VERGNE MECHANICAL REFRIGERATING AND ICE MACHINERY. 


MANUFACTURERS OF 
ESTABLISHED 1860.] Safety Valve Springs, Railway Springs, and all Classes of Spiral Springs, [ESTABLISHED 1860. 


SOLE MAKERS OF “THE CONSOLIDATED” EMERY WHEEL AND MAOHINE MAKEBS, 
LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREET, W.C. | PARIS OFFIOB: 10, BUH LAFFITTH, 2709 
TTS 


















AS oF 


SHIPBUILDERS’, BOILERMAKERS’ 


a AND —— 


STEEL WORKS TOOLS. 
SUGAR-MAKING 


STEAM HAMMERS, RVE- 
re AT MACHINERY. 


Engines, 
ggg Oane Mills, Triple Effets, Vacuum Pans, 
sPecIALITY-FILTER PRESSES. 


BUTLER’S IMPROVED 


GEAR-DRIVEN 
MULTIPLE 


DRILLING MACHINE, 


With Balanced Spindles, 
, §6©3© Minimum centres 7£in., to drill 1} in. holes in Steel. 



















FurTHER PARTICULARS ON APPLICATION TO— 


BUTLER & CO., 


Victoria Iron Works, HALIFAX. 


MAKERS OF ALL KINDS OF 


- HIGH-CLASS MACHINE TOOLS. 


Telegraphic Address : ‘Burner, Hatirax (ENGLAND).” 
° National Telephone : No. 216, 3106 
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Corrugated Steel Furnaces 


As made by the Farnley Iron Company for High-Pressure Boilers. 














Annular Corrugations for Marine Boilers. Spiral Corrugations for | ,ancashire Boilers. 
Are made also to receive conical Cross-tubes. 


Address, The wamnlay Kron Company, AAamaG, te Iron Company, Limited, Leeds, England. For France, Jacques Pérés, 46, Bd. — Paris, 


FLOUR MILLING MACHINERY. 


ROBINSON'S ROLLER SYSTEM. 


“GRAND PWPEIS.” 


ANTWERP & LYONS, THE TWO HIGHEST AWARDS. 
7 “GRAND PRIX,” PARIS, 1889 THE HIGHEST AWARD. 


‘THOS. ROBINSON & SON, 


PATENT ROLLER MI MILL. ENGINEERS, ROCHDALE. eve 


“ALEXANDER PENNEY & CO., 


ENGINEERS AND CONTRACTORS FOR 


STEAM AND ELECTRIC RAILWAYS AND TRAMWAYS, PIERS, HARBOUR WORKS, 
ELECTRIC LIGHT INSTALLATIONS, &c., &c. 

































LIGHT RAILWAYS A SPHCIALITY. 


107, FENCHURCH STREET, LONDON, E. C. 


TELEGRAPHIC ADDRESS: “FINITIMUS, LONDON.” 
































== E. READER & SONS, === 
No, 414, “Readers, Nottingtam.” 
ENGINEERS, GgeX >. PHCENIX WORKS, ae 








AIR COMPRESSORS. 
DUPLEX PUMPS. 
SKIN-SPLITTING 
| MAOHINES. 
“SHAFTING, OOUPLINGS, 
ROPE & BELT PULLEYS. 
GEARING, 


MAKERS OF 
HIGH-OLASS ENGINES, 

with Oorliss or other Valves, 
HIGH-SPEHED ENGINES, 

Oompound & Tri.-Expansion. 


INDEPENDENT 
OONDENSERS. 
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SHIPYARD 
MACHINERY, “a> 


PUNCHING AND SHEARING, 
























ANGLE-CUTTING, she 

BEAM-BENDING, 

PLATE-BENDING, 

COLD AND HOT- HYDRAULIO 
SAWING BENDING and 
MACHINES. FORGING, 

MANHOLE . 
PUNCHING MACHINES. 
8467 








Eglinton Engine Works, GLASGOW. 


PUMPING ENGINES iw SPECIAL DUTIES. 


FEED PU M PS. mae Pong design for highest pressures and automatic feeding ; also ordinary Duplex design for pressures 


HOT WELL PUMPS. _ poubie crank design, to lift water at 200 deg. Fah. temperature with 8 ft. suction. 
FIRE and BILGE PUMPS. Duplex design, for highest steam pressures, gun-metal water ends. 
FURNACE AIR PUMPS. two crank design tor gas mixing in all Types of Water-tube Boilers. 
CENTRIFUGAL PUMPS. for circulating purposes, single and double cylinder, and single or double inlet 
COMBINED AIR and CIRCULATING PUMPS. 7°" wii aie Given ait pomp 


























ESTIMATES AND SKETCHES SUPPLIED BY THE MAKERS, 


MAUDSLAY, SONS, & FIELD, L2 


iididanelicihiedsibiis eee ee LONMNDOonN. 











— HSTABLISHED i18ssea-—_ 
Dp ENGINEERS, BOILERMAKERS, 
ay, Gi ‘AL in Gi Ss Ons SHIP_& YACHT BUILDERS. . . 
Contractors to the English Admiralty and War Office, The Imperial 


“om erewenen se Northam Ironworks, SOUTHAMPTON. 


a ete 
ee mae 

















These Works, which cover 10 acres, are situated on the River Itchen, close to Northam Station, on the London and South-Western Main Line. 
St2am Hauling- -up Slip: and two sets of Steam Sheers on the premises, with extensive Wharf accommodation, and the firm manufacture their own Castings 
and Forgings. The workshops are fitted with the best and newest type of machines and tools and powerful overhead travelling cranes. 


ORIGIN’ L INVEATORS AND PATENTEES OF STEAM TRIPOD TRAVERSING SHEERS AND NON-FLEETING WIRE-ROPE HAULING-UP SLIP MACHINERY. 
REPAIRS&TO VESSELS AND MACHINERY UNDERTAKEN WITH DESPATCH. 8347 


There are two 
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THORNYCROFT'S PATENT AUTOMATIC FEED-WATER REGULATOR 


FOR W&ATER-TUBE AND OTHER BOILERS. 











ADJUSTABLB. RELIABLE. a 





a*s * & 
INORHASHS AND 
HFFICInNOCY HCONOMY. 





* & 
* 


ALREADY ADOPTED IN OVER <&© OF THE MOST MODERN VESSELS IN THE BRITISH AND OTHER NAVIES REPRESENTING 
Ower 266,000 I.uP. 


ror Pumas Miegsps, John I. Thornyeroft & Co., CHISWICK, London. 


APPLY TO— 














THE EDWARD P. ALLIS ye Milwaukee, Wis., U.S.A. 


LONDON : Robert W. Blackwell, No. 39, Victoria Street E.C. 


REYNOLDS CORLISS ENGINES 


HORIZONTAL and VERTICAL, 
COMPOUND and TRIPLE EXPANSION, 





Ore Crushers, Crushing Rolls, Stamp Mills, Concentratore. 
General Mining, Milling and 8melting Machinery, 352 





Engines tor sr + Batwa, £ Electric Lighting, i 
BLOWING ENGINES, HIGH DUTY 
Peron ENGINES, AIR COMPRESSORS. PUMPING ENGINES. FLOUR MILL AND SAW MILL MACHINERY. 


HOWELL & 60., LIMITED, "xsir.702* SHEFFIELD. 


Manufacturers of all kinds oy 
i WROUGHT IRON, LAP-WELDED 
= and BUTT-WELDED TUBES of every 
deseription, FITTINGS, &c. Also 














Manufacturers of all kinds of 
BLISTER, SHEAR, SPRING and CAST 
STEEL FOR TOOLS, &e., 
FILES, SAWS, &e. 


































WELDED TUBES up to FOUR FEET|STEEL TUBES with Patent COPPER SLEEVE. 

Diameter. COPPER-CASED STEEL TUBES. 
CYLINDERS for Compressed Gases. HOWELL’S SELF-HARDENING STEEL for 
WELDLESS STEEL TUBES. COILS. TURNING TOOLS. ch 
TELEPHONE [ COMMMEROIAL =a] oe ol Established 1826. TELEGRAMS: “YATES,” Speve 


High-class CORLISS ENGINES, 


ENGINES for ELECTRIC GENERATORS, 
WINDING and PUMPING ENGINES, 


BLOWING ENGINES, m 


MAKERS OF 


ee 
CABLE HAULAGE MACHINERY, 
MILL GEARING AND ROPE PULLEYS. 


| oo 
LANCASHIRE BOILERS 


All Sizes up to 250 Ib. Pressure. 


CANAL FOUNDRY AND VICTORIA BOILER WORKS, ed 














ae |) 
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THE CLAY CROSS CO. 


Manufacturers of PIG IRON, GAS AND WATER PIPES, T COLUMNS, STANCHIONS, AND CASTINGS, 
FOR GAS, WATER AND SEWERAGE WORKS, CO RIES, ENGINES, PUMPS, &c. 


woREsS: CLAW CROSS, NEAR CHES TEREIE LL.D. 
THLEGRAMS: “TJACEBSON. CLAY CRO8 9? — 3014 
LONDON OFFICE: 12, BURWOOD PLACE, W. 


JOMUN KIRKALD WZ, LTD. 


CONTRAGTORS TO THE ADMIRALTY, 


yors, Fresh Water Distilling Plants, Eva 


Po, 
rs of Evape FEED HEATERS, FEED WATER FILTERS, ~“¥e 
pase FRESH WATER OONDENSERS, REDUCING VALVES, &c., &c. 


London Office:-1014, LEADENHALL STREET, E. 


TELEGRAPHIC ADDRESS :—“OOMPACTUM, LONDON.” 2077 















































TRADE MARK : 


HEAGARD. 


























TELEGRAPHIC ADDRESS: 


“ HEAGARD, BIRMINGHAM.” 


137, wove street, BIRMINGHAM. 


onl = le mh 


WATSON'’S PATHNT 


FEED-WATER 


— FILTERS = 


GUARANTEE LARGER EFFECTIVE FILTERING AREA 


per Weight, Space and I.HP. than any other Filter. 
MADE FOR SINGLE, DOUBLE OR TREBLE FILTRATION 


ON PRESSURE or GRAVITATION SYSTEM. 
































LARGELY ADOPTED FOR 


WAR VESSELS, PASSENGER & CARGO VESSELS, 
MILLS & ELECTRIC STATIONS. soa 


HENRY WATSON & SONS, "3° NEWGASTLE-ON-TYNE. 
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ENGINEER AND CONTRACTOR, 
ARTHUR J. DAVEY, ote a 
for the manufacture and supply of the latest types of 
SUGAR-MAKING, MINING, REFRIGERATING and TEXTILE MACHINERY, 
HYDRAULIC MACHINERY of all KINDS, COTTON BALING PLANTS, 


HIGH-CLASS CORLISS ENGINES, PUMPING ENGINES and PUMPS 
ROLLING MILL ENGINES, all CLASSES of BOILERS, &c., &c. 


Telegrams: “DESKWORK, LONDON.” Plans and Specifications furnished for Plants of any capacity. Telephone 2078, AVENUE, 


122, CANNON STREEZT, LONDON, F.C. sons 


CLENCH & CO, LP cnstimtn, 


COUPLED, COMPOUND, LONG 





























SINGLE CYLINDER, LONG STROKE 


STROKE, HORIZONTAL —— 
ENGINES ENGINES. 
COMPOUND AND SIMPLE VERTICAL, 

FMITED WITH : HIGH-SPEED 
CORLISS or . BNGINES. 





TRIP GEAR, 


For Central | 
Blectric Light Installations, * 
mpnciclaowectan &e., &e. Miss 


MorpHy Patent 


AUTOMATIC SMOKELESS 


BOILER FURNACE. 
170,000 HP. in Use. 3313 








FULL ‘PARTICULARS ON APPLICATION. 








PATERSON, COOPER & Co., 


TELECRAPHIC ADDRESS: ‘‘ PATELLA, PAISLEY.” ELECTRICAL ENGINEERS AND CONTRACTORS, 
TELEPHONE NO. 6, PAISLEY. 
A 1, ABO, and Commercial Codes used. TEarsTLe wokRss, 


(LATE OF POWNALL ROAD, DALSTON, LONDON). 
ESTABLISHED 1871. 





Manufacturers of 


DYNAMOS, MOTORS, ELECTRICAL CRANES. 


HAULING, PUMPING, SEARCH LIGHT PLANTS, 


Ayrton & Perry Ammeters and Voltmeters. 
Cardew Voltmeters, &c., &c., &c. 


CENTRAL STATIONS, TRANSMISSION OF POWER AND ELECTRIC LIGHTING. 


7 1 Sole Makers of the Well-known PHOENIX” oe Instroments, 


2736 

















HULSE C0., Lo. ” MANCHESTER =" 


Tuuxcrams: ‘‘ ESLUH, MANCHESTER.” 


MACHINE TOOLS bas 


(Driven by Belt or by Eleetrie Motor direct). 
FOR MARINE, ORDNANCE, RAILWAY AND OTHER WORK. 


Complete Plants for the Manufacture of Heavy 
Ordnance and Quick-Firing Guns, &c. 


For Water-tube and other types of Boilers. 


LONDON REPRESENTATIVE : R. L. HULSE, 35, QUEEN VICTORIA STREET, E.O. 
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JAMES FAIRLE y & SONS Contractors to Her Majesty’s and — 
other Governments, 
General Ramone te Una sone > >” TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 


Is considered to be the HARDEST and TOUGHEST Steel yet made (although the Cheapest in the Market). Small samples free to approved buyers. 
NOTE. JAMES FAIRLEY & SONS’ WORKS (Bramall Lane, SHEFFIELD, and Mill St. Forge & Rolling Mills, BIRMINGHAM) ane merely Branoh Departments, and 


G5 All Communications should be addressed to the Head Ofices—OLD MINT, SHADWELL STREET, BIRMINGHAM. | 1719 


“DUSSELDORE TUBE WORES. 


— MAEZEKERS OF — 
=| » ron Tubes of all kinds, Tube Coils for Heating and Cooling 
=e purposes, ahd Tube Fittings. 







































YW 
4 2 


Apply to our Agent for the United ——— 
Kingdom : oa atl amaut 3 === a a 


AUGUST REICH WALD, 9, New Broad Street, LONDON, ELC. 
i a — ——— Nee nnn nn nn nn nnn nnn || 








Crystal Palace Stand, No. 164; 





Silver Medal Award, Brussels 


Exhibition, 1897. ROLLER- BEARINGS COM PD 


PRINCIPAL ADVANTAGES OF THE GOMPANY'S PATENT. 








GREAT REDUCTION IN STARTING EFFORT. REDUCTION IN COAL CONSUMPTION. DECREASED REVOLVING EFFORT. 
ECONOMY IN LUBRICATION. DECREASED TRACTIVE EFFORT. 
RAILWAYS. TRAMWAYS—Electric, Steam and Horse. 
LONDON, BRIGHTON, AND SOUTH COAST. aeaere enema. | BLACKPOOL, BRADFORD, BIRMINGHAM, SHEFFIELD, LEEDS, &., &c, 
CAPE GOVERNMENT, eet eNe A AND NORTH WEST WESTERN OF FRANCE. || MOTOR CARS pity NE act ey: ee CARS 
NORTHERN OF FRANCE. ko, LYNTON AND BARNSTAPLE. FURNACE BOTTOM CARS FOR ARMOUR PLATES. SEED CRUSHING MILLS. 


| 
| GREAT BELL OF ST. PAUL’S CATHEDRAL, LONDO 


ELECTRIC RAILWAYS. SHAFTING, DYNAMOS, TRAVERSERS, D ERS, &. 














CITY AND SOUTH LONDON. WATERLOO AND OITY. RAILWAY STARTING EFFORT, 3 Ibs. per ton of load. 
LIVERPOOL OVERHEAD, &c., &. | TRAMWAY STARTING EFFORT, 6.53 lbs. per ton of load. 

For Prices and Further Information address the Secretary— ELECTRICAL TRACTION, saving 26 per cent. 3293 
TRLEPHONE No. 267, WESTMINSTER. TEOMAS ‘A7 .. =O TAY | I, DELAHAY STREET, WESTMINSTER, LONDON, S.W. 
TRLEGRAMS : “‘ ATTACHING, LONDON.” . ’  Lonpon Aacents: W. H. WILLCOX & CO., Ltp., SouTHWARK Streer, S.E. 

MANOR ESTE. — 
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Designs & Estimates of Bridges & Roofs p epared for all parts of the World,  »#7 
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SCHENECTADY LOCOMOTIVE WORKS, 


SCHENECTADY, NEW YORK, U.S.A. 


ESTABLISHED 1848. ANNUAL CAPACITY 450, 
BUILDERS OF 


HIGH GRADE LOCOMOTIVES 


FOR ALL CLASSES OF SERVICE. 
Both on Single Expansion and Compound System. 


WORK BUILT TO GAUGES, AND TEMPLATES AND LIKE PARTS OF SAME 
CLASS INTERCHANGEABLE. 3041 





Established 1866, am Cac PITTSBURGH LOCOMOTIVE WORKS, 





PITTSBURGH, PA., U.S.A, 


DESIGNANHRS AND BUILDERS 
— 


HIGH-GRADE SINGLE AND DOUBLE-EXPANSION LOCOMOTIVES. 


WE HAVE PATTERNS FOR LOCOMOTIVES WEIGHING FROM 10,000 to 250,000 POUNDS, 


INQUIRIES BASED UPON PURCHASER’S SPECIFICATIONS SOLICITED. _ 




















FRESH 


WATER 





WEIR 


G. & J. 


COMPLETE DISTILLING PLANT 


Of all Capacities for Marine and Land Purposes. 


FOR ADMIRALTY & MERCHANT SERVICE REQUIREMENTS. 


London Office :—78, BILLITER BUILDINGS, £.C. 


from SEA WATER. 
AWE Lee Ss 


PATENT 





VerticaL Type EVAPORATOR, 

Fresh Water CONDENSER, 

ComsineD CIRCULATING AND | ANK Pump 
AND FEED Pump, 





SAMAAAABABABA 


WEIR, Lid., Catheart, GLASGOW. 























KLEIN'S PATENT WATER COOLER. 





 eamen cima ‘Ou FLIER. 


COunN TRAXL 


a CONDENSING 


JET, SURFACE AND EJEOTOR CONDENSERS, 


WITH OR WITHOUT 


KLEIN’S COOLING PLANTS. 


KLEIN’S ACCUMULATOR CONDENSERS 


AND 


EVAPORATIVE CONDEUNSEBERS. 


THE KLEIN ENGINEERING COMPANY, LTD. 


9, SOUTH PARADE, MANCHESTER. 
Telegrams: “Modernize, Manchester.” Telephone: 4070, Manchester. 27° 
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Esmbiished 195 | Annus! Capacity =~ ROGERS - LOCOMOTIVE CO.., 
=) 2" ea OF PATERSON, NEW JERSEY, 


BUILDERS OF 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVICE. pen 


PATERSON, NEW JERSRY, UNITED STATES OF AMERICA. 
















BURNEHAM, WILLIAMS & oo. PROPRIETORS. 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


Adapted to every variety of service, and built accurately to standard gauges and templates. Like parts of different engines 
™ ” of same class perfectly interchangeable, 


Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CAR8&, do. 
ALIX WORK THOROUGHLY GT >. 
Cable Address: “‘ Banpwit, PHrLapsLPata ;” “ Ropapura, Lonpon.” 3366 


London Office: Dashwood House, 9, New Broad Street. 






















MANNING, WARDLE & CO, _ 


BOY NM EI aienad Wo RE: sS, LEpYps, od 2486 


Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 in. Cylinders, on four or six wheels, always in stock or in progress. 
Perse of Robbins’ Patent Driving Axleboxes, Specifications, Photos, and Prices on application, and Special Designs sent on receipt of particulars of —— The “A BC” and “ The Engineering A BO” and “The Engineering Telegraph Codes ” use Codes” used. 


R. & W. HAWTHORN, LESLIE & 60., LTD. 
LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANES AND LOCOMOTIVES 


ALWAYS IN STOCK AND IN PROGRESS 
For Oollieries, Ironworks, Railway Depéts, Branch Lines, Oontractors, &c. 

















TaLeaRaPHic ApprEss :—‘* LOCOMOTIVE, NEWOASTLE-ON-TYNE.” ESTABLISHED 1817. 


WEwCASTLEH-ON-TYNE. 


Annual Capacity, 400, BROOKS LOCOMOTIVE WORKS, 


DUNEKIRE, N.¥.. U.S.A. 











‘LIKE PARTS OF DIFFERENT ENGINES OF SAME CLASS 


ED §=—=— Builders of LOCOMOTIVE ENGINES of all Ganges, 
PERFECTLY INTERCHANGEABLE. 


: = sais , 2-Cylinder and 4-Cylinder Compounds.™ 
EMERY LUKE & SPENCER. Ld. ri WHEELS 
errs near WANCHESTER 











ET pert oe 
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A.& P.W. McONIE 


CESSNOCK ENGINE WORKS, 
GOVAN, GLASGOW. 


Shipyard & Hydraulic Plant. 


ANCLE-CUTTING, BEAM-BENDING, PLATE-BENDINC, 
PLATE-EDCE PLANING, PUNCHING AND SHEARING MACHINES. 




















HYDRAULIC BENDING AND FLANGING Presses 


Hydraulic Pumping Engines, Accumulators, Cranes, &c. 2048 





























PORTABLE ENGINES, S SIMPLE & COMPOUND. 














LONG & SHORT STROKE ENGINES. TEA ROLLERS, ‘SIFTERS & DRIERS. MAIZE SHELLING MACHINES. 


ORWELL WORKS, IEP S'W IO, AND 9, GRACECHURCH STREET, LONDON.” 


JOHN SPENCER & SONS, Lume. 


(WORKS :—At NHWBURN and OUSHBURN, NHWOASTLE-ON-TYNB), 
NEWBURN STEEL WORKS, NEWCASTLE-ON-TYNE. 


ESTABLISHED 1810. 
Offices :—NEWCASTLE-ON-TYNE : 27, Westgate Road. LONDON: Cannon Street Buildings, 189, Cannon Street. 























ON ADMIRALTY LIST. 


MEA NUETACTUREER:S or STEEL 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO 11 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVETSTHHL. SPHOIAL MILD STHHL for BOILHR FLUES. 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
CRANE AXLES & SHAFPTING HYDRAULIC PRESSED. 


SE EIN GS..— Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BUEE EES, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands. Best Cast Stcel Files. 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT CRANK SHAFTS. 


WASTHINEYS SMITH’S PATHNT STOOCEKLESS ANCHORS. 3337 
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We claim the following merits for 
JENKINS BROS. VALVES. 


- Manufactured of the best Steam Metal. 


. No regrinding, therefore not constantly wearing out 
the Seat of the Valves. 


. Contain JENKINS DISC, which is suitable for all 
Pressures of Steam, Oil, and Acids. 


The Easiest Repaired, and all parts Interchangeable. 
Every Valve Tested before leaving the factory. 
All genuine stamped with Trade Mark, like cut. 


Tf vour dealer does not carr _ oods in stock, write for Le agg 
3539 _ tian to Jenkins 1 John St, New York, U.S. A. 


BEARHRDSHAW’S 


“PROFILE” TOOL STEEL 


Has received the following Awards :— 


Two Gold Medals at the Brussels International Exhibition of 1897. 

Gold Medal and Diploma of Honour at the Vesoul Industrial 
Exhibition of 1897. 

Highest Possible Award, for Machine Tools, at the Munich 
Industrial Exhibition, 1898. 


TOOLS MADE FROM “PROFILE” STEEL EFFECT AN AVERACE SAVING OF 
OVER 50% IN THE WEIGHT OF STEEL USED. 
ls on applicat 3189 


J, BEARDSHAW & SON, Ld. st. SHEPRIELD, 


_ LONDON ¢ OFFICE: 118, Cannon 8t, E.C. PARIS OFFICE: 6, Rue = la Chaussee d’Antin. 


TAITE, HOWARD & CO., Lid., 


(OWNERS OF THE BOYER PNEUMATIC TOOL PATENTS FOR THE UNITED 
KINGDOM AND THE CONTINENT OF EUROPE.) 


63, a Victoria Street, 
LONDON, EC. 


PNEUMATIC 
LABOUR-SAVING 
APPLIANCES. 




































NEW BOYER 


PNEUMATIC 


HAMMERS 
CAULKING, 
CHIPPING IRON, 


AND 


STEEL CASTINGS, 
BEADING TUBES, 


&c., &c. 
SIZE. WEIGHT. 
No. 0 12} Ib. 
sot 10} Ib. 
— 9 Ib. 
3 8 lb. 


FULL PARTICULARS ON 


ey | APPLICATION. 

Mar 

[= Telegraphic Address: ! 
a ‘CAULKING,{LONDON.” 
eS 
Telephone: 5642, Bankj 





EOW ROOM : 





W. & T. AVERY, 


LiM iT Hii. 


Patent Wire Tester, 


THE MOST IMPROVED TYPE. 


This Machine is in use at the Leading Wire 
and Wire Rope Works in England. 











WAAR AVE Rava Eas 
MAKERS 
BIRMINGHAM 
= LONDON 
CARACIRYS 
(5S BONS 








No. 602. 


The Quickest and Most Accurate TESTER 
in the Market. 


MADE IN ALL CAPACITIES. 


W. & T. AVERY, Ltd, 


SOHO FOUNDRY, 











Near QUEEN VICTORIA st E.C., where Tools can be seen in operation. 


BIRMINGHAM. 
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GLENBOIG UNION FIRE CLAY CO., L™. 





WHERE OTHERS MELTOR SPLIT UPCLENBOIC STANDS 
48, WEST REGENT ST., GLASGOW. 2465 


Alley & Maclellan, 


ENGINEERS, 
SENTINEL WORKS, 
GLASGOW. , 
Manufacturers of son | | 
VALVES FOR CAS, WATER, & 
STEAM, AND SEWACE. 


= CONTRACTORS TO THE ai 














for Toope’s Patent Asbestos Removable ll 
Used on all H.M. tee one by all the leading firms of Engineers 
and Shipbuilders in eee — Also Patentees and 
FIREPROOF PLASTIC PIPE & BOILER COVERINCS 
FOR ANY NON-CONDUOTING PURPOSE. 


ASBESTOS BLANKETS A SPECIALITY. 
Catalogues, References and Estimates free. 8024 


TOOPE’S ASBESTOS COVERING C0., Ld., 


Stepney Square, Stepney, London, E. 


Spiral Universal Chucks. 


TICHTNESS OF CRIP. STRENCTH OF STRUCTURE. 











Unsurpassed for Heavy Turret and Hollow 
Spindle Lathes. 3466 


C.TAYLOR, “sive,” Birmingham. 


Street, 
TRIER’S PATENT 
"SPLITSGRIP”” COLLAR 





BROS. 


WESTMINSTER 
AMBERWELI 


TRIER 
t CREAT GEORCE S’ 
& CUMBERLAND WORKS 


ek, tere), | 


H. S. ELWORTHY, 


F.0.8., M.8S.0.L, M. Amer. 0.8., 
OONSULTING CHEMIST, CHEMICAL ENGINERR. 


PLANT ror MANUFACTURING 


CARBONIC ACID _ 
WATER GAS 


PRODUCER GAS. 
HYDROGEN, &c. 


COMPRESSORS FOR 


Lae ae ee CARBONIC ACID, 
LIQUEFYING AIR. 
LIGUEFYING OXYGEN. 
LIQUEFYING SULPHUROUS ACID. 
LIQUEFYING AMMONIA. 
LIQUEFYING NITROUS OXIDE. 

Exworrey’s Parsnt Oarsonic Acip Process and 

Apparatus, Patented all over the World. English 
Forei Patents for Sale. Licences Granted 

Oost Two Shillings per cowt., Liquefied. $343 


H. 8. Elworthy, 289, Dashwood House, 
New Broad Street, London, E.C, 


















A. &J.WEAIN & Co. 


STRUCTURAL ENGINEERS, Limited, 
MANUFACTURERS OF 


STEEL & IRON ROOFS 
BUILDINGS & SHEDDING 


SPECIALLY DESIGNED AND 
ADAPTED TO THE REQUIREMENTS OF 


Engineering and Industrial Works, 
Tramway Shedding, Collieries, Gasworks, 
Dock Shedding, Produce Stores, &c. 


ri] 





Plans and Estimates furnished on receipt of necessay laformation. Engineers’ or Architects’ own plans estimated for. 


BUILDINGS FOR SHIPMENT AND RE-ERECTION ABROAD A SPECIALTY. 


Illustrated Catalogues, containing useful information and varied examples of constructed work, free on application, 


LONDON: 49, CANNON STREET, E.C. GLASGOW: CLYDESDALE IRONWORKS. CALCUTTA: 31, DALHOUSIE SQUARE. 


BEVER, DORLING & CO., LTD., 


MAKERS OF 


pn ENGINES for COLLIERIES, FACTORIES, &c. 
ee Ee et ae se 24 » ia <a a ene eee. 
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Pair of 18 in. by 8 ft. Colliery Winding Engines as oupplied to East Indian Railway. 
REGISTERED OFFICE AND WORKS: 


FOUNDRY, DEWSBURY. 


Telegrams: ‘‘ Foundry, Dewsbury.” Telephone: 155. 
LONDON OFFICE: 69, OLD STREET, E.C. 








— Tae — 


PRATT & WHITNEY Co. 


HARTFORD, CONN., U.S.A. 


—0o—_ 


MACHINES IMPROVED, PRICES REDUCED. 
If you need a shaper, investigate carefully all on the market, com- 
paring them in the following particulars : 
Weight. 


Price. 
Power. Design. 
Length of stroke. 
Rigidity of tool head slide, work table and vice. 
Quality of workmanship. 
Quality and amount of work that can be done on the machine. 


ony 





Im sSTOoOCcE. 








AGENTS— 


BUCK & HICKMAN, 


2 & 4, Whitechapel Road, London, E 


HENRY JERMY, 12, Exchange Street. 


2539 


: rere i MANCHESTER seucenigreah Fagan 
BIRMINGHAM se . GEO. H. ALEXAND , Live’ 
14-in. Pillar Shaper (with 1 tb in, stroke). GLascow 2 @EO, ALEXANDER, 228, West Regent Street, 
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The SURHAM TERE LIME, & CEMENT 00. Litd., 
7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.Ci 
BURHAM WORKS, near AYLESFORD, KENT. 

London Depots; BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dock, Nine Hime, 
PORTLAND CEUMEN™. 


Grey Stone and White Flare Lime. Great Ouland Oliff Hydraulic Lime. 730 
Gault and Olamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 








THE BRYMBO STEEL CO., L?. 


WwHRESZEAM, 


Producers of SPECIAL MILD & HARD STEELS 
by the OPEN HEARTH PROCESS. 


MANUFAOTURERS OF 


TIN BARS, INGOTS OF «"- SIZES | SPECIAL STEEL FOR CASE. 
BILLETS, AND SHAPES HARDENING & POLISHING 
SLA FOR FORGINGS. | PERFECTLY SOUND. 





STEEL OF “SWEDISH” QUALITY “DEAD” SOFT. 
OR ANY SPECIFIED PERCENTAGE OF CARBON GUARANTEED. 
This Steel is of the finest quality. 











SCRIVEN & CO., LEEDS. 


iia damesian 1851. 


Tel. Address: ‘“SCRIVEN, LEEDS.” Telephone No. 1819. 
ae ae 


\ Machine Tools and 
Hydraulic Machinery 
For ENGINEERS, SHIPBUILDERS, BOILER MAKERS, and BRIDGE BUILDERS. 
PATENT COMBINED MACHINE for Shearing 
“LOT L sither Bight or Lett Hand 
Without changing a knife. Also for 
BENDING BEAMS AND SHEARING one side 
off the Bulb for riveting knees to, and 
Horizontal Punch, 


















PATENT ANCLE-BAR PLANING MACHINE. 
Patent Edge and Butt-Plate Edge PLANING MACHINE. 
SCRIVEN’S VERTICAL PLATE BENDING MACHINE, 








with Bend Plates to end without flat. 8476 


WATER SUPPLY. 


Send for Illustrated Catalogue No. 23 of 


JOMN BLA EE'’S 
PATENT SELF-ACTING 


Hydraulic Rams 


taining hundreds = rep ee many testimonials. 
Made tn ef in sizes to raise <a r day. wan 
Rams sol iba punt of ee oon eer ea sis theon 
can be worked by a Sense elute dae veal Gees 
pure water from a weil or spring. 








view represents Fig. A Ram for yt _ ao daha he sani e 
wa ter tha t works it, which is supplied fro pring. Special 
Ram: A make can be supplied to tertetes ra eight of 800 ft. 


BLAKE'S eee RAMS have been supplied 
tot. pene = others :-— 






His Royal Highn ¢ Duke of Connaught 
His Highness the “Mahe jah raheem 

The Secretary of State for India in Council 

The Crown Agents for the Colonies 

The Agent General oc Natal 

His Grace The Duke of Buccleuch 

His Grace The Duke of Somerset 

His Grace The Duke of Devonshire 

His Grace The Duke of Westminster 

His Grace The Duke of Cleveland 

His Grace The Duke of Portland 

His Grace The Duke of Sutherland 

His Grace The Duke of Leeds 

His Grace The Duke of Marlborough 

His Grace The Duke of Grafton 

The Most Hon, The of Ripon 

The Most Hon. The of Downshire 
The Most Hon. The of Abergavenny 
The Most Hon. The of Londonderry 
The Most Hon. The of Cholmondeley 
The Right. Hon, The Derby 

The Right Hon. The Devon 

The Right Hon. The Gainsborough 
The Right Hon. The Romney 

The Right Hon. The 

The Right Hon, Earl 


8408 


JOHN BLAKE, Ltd., 


Oxford Street Works, Accrington, Lancashire. 


Paterson, Downs 
Jardine, 


COATS IRON AND STEEL 
WORKS, 


COATBRIDCE, N.B. 
BRAND: COATS ‘aii 


‘6 Coats, Coatbridge,” 
Telegrams {« Troughs, London.” 


TELEPHONE No 62. (Coatbridge). 














HOME & EXPORT. 
8433 
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6 ” 62 Absolutely no other form of Guard POLLOCK, MACNAB, & 
ey ataes hi te F. L. SMIDTH & CO., HIGHGATE, 
CUARDS | eet note prac! mela Copenhagen, == ENGINEERS, == London. SHETELESTON, 
a = Sn — <~~—||| “LONDON ADDRESS - - - PALACE CHAMBERS, 9, BRIDCE STREET, WESTMINSTER, 8.W. Glasgow. 
M. GLOVER & C0. sow att zoster, LEEDS Machinery, Kilns, &c. Drawings of Complete Works or Alterations. SPECIALITIES 
Telegrams ; “ BRATTICE.” ANALYSES AND OPINIONS ON MATERIALS FOR— "TA 
at Te No, 6 ; CEMENT WORKS, "MACHINES 
ANAGER— 8171 sal 
CHR. ENGELHART, C.E. BRICK WORK S; Seana 
Gee “ Enamverrine,” June 1, 8 & 22, 1894.) LIME WORKS. mhammere 








WIDOWFIELD, 
5, BUTE CRESCENT, 
CARDIFF... 





SENT ON APPROVAL. 


GEIPEL’S STEAM TRAP. 


18 THE BEST IN THE WORLD. 


Gold Medal and Special Prize of 1000 
francs at Brussels Exhibition. 


Used by Admiralty for 300 lb. Working Pressure 
For the NEW ROYAL YACHT 
and 12 NEW IRONCLADS. 
GEIPEL & LANGE, 68, Victoria 8t., London, 8.W. 
3410 


MEDAL AWARD, we EXHIBITION, 1885. 
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PATENT METALLIC PACKING. 81438 


JAMES MuUBHnNHRAY. 


ANDERSON QUAY, 
Por ka, 81 & 83, Watton St. penantiow. 


DUVALSeureut METAL UCPACKING 


a Rings Supplied to fit 
See im y Size Gland 
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VAUXHALL IRONWORKS CO., LO. 


(Successors to ALEX, WILSON & CO., we, 
Wandsworth Road, London, s. W. 


Crry Orrick: 45, LEADENHALL &T., E.C. 


RKS TELEGRAPHIC ADDRESS : TeLePHone { Works—HOP 274 
- WELLHOLE, LONDON.” Numpers (City—AVENUE 800. 


_ LAUNCH « MARINE ENGINES 


** EXCELSIOR” PUMPS. 
Sole Makers of the ‘‘ VAUXHALL” DONKEY PUMPS. 
CENTRIFUGAL PUMPS. HIGH-SPEED ENGINES. 






















of improved 


MINING, 
MILLING, 

SMELTING, 

CONCENTRATION 


LEACHING 
MACHINERY, 


CORNISH PUMPS & RIBDLER FPUMFYFS 
FOR ANY DEPTH. 
Offiee : 
48, THREADNEEDLE ST., 
LONDON, E.C. -_ 


Works: 
ERITH, KENT. 
CHICAGO, ILL., U.S.A. 


Makers of all classes | s& 





Pass aND  aoanaets on Seine 8142 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver or and Roman — bana Oement to 
y part ndon a 
of the kingdom b 





Stockton, Wilmoote, and Harbury Works. 


Chief Offices: WARWICK. 


: WORCESTER WHARF, BIRMINGHAM; 
18, SOUTH WHARF. PADDINGTON, W. 


TOLCH'S CAPITAINE 
OIL 
ENGINES 


1 to 60 HP. 


GOLD MEDAL, 
Sypnay, 1898. 


=H 



















etsttenaey, Pestahte, a1 and for Launches, &c. DAILY USE. 


TOLCH & CO., ENGINEERS, 


THE BOATYARD, FULHAM, LONDON, 8.W, 25° 
— Contractors to Her Majesty's Government. —— 


JOHN BELLAMY, 


Engineer and Boiler Maker, 





'\MILLWALL, LONDON. 


Telegraphic Address: ‘Bellamy, London.” 
Telephone No, 5157. 





Highs BOILERS ° 2 type. 








Tanks, Gisterns, Cylinders, &e. an 
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No. 78 A Yankee Notion ! 
sa Staton —— wae THE FORBES PATENT 
ware ron Pa. | Rang, ft = vee, SCREWING MACHINES 








THE) EVESONBCOAL & COKE CO., Ltd., 


BIRMINGHAM. 


FOR HAND OR POWER. 
10-inch . ee ‘ht-Iron en oe oe cut off or 





For Sale by Dealers everywhere or direct from us. 
SEND FOR ILLUSTRATED CATALOGUE. 
Cable Address: Ourtis, Bridgeport. A B C Code, 4th Edition. 


CURTIS & CURTIS, 


10, GARDEN STREET, S115 
BRIDGEPORT, OCONN., U.S.A. 


hs oe 
: WILLIAM F.LECC. owner 
PC stag ye >NEWBRIDCE WOLVERHAMPTON 














THOMAS BRADFORD & Oo.}| HOLMAN BROS.’ STAND, Earls Court Exhibition. BRASS MELTING 


LAUNDRY, - 
DAIRY, GORING, & BATH ee ee 
t ] 





LIQUID FUEL CRUCIBLE FURNACES 


for melting Brass and Stee), Iron, Silver and Gold. 
Neither a spray nor a vapour burner. Entirely 


Crescent Iron Works, MANCHESTER. 
140/83, High Holborn, LONDON. 33 





new principle. Neither cakes nor chokes. 








We absolutely guarantee the fusion of 40 Ib. of 

brase in 30 minutes startin: ng all cold, with 4 gallon 

of creosote oil, and we send on approval to prove 

it. This means 70 per cent. economy over average 
coke practice. 


C. Otto Gehrckens, 
Hamburg. 


sno BO 



































—o— ms 
+f ir iicelians on The Bickford Burners Co., 
i _haleneiss 6 cone pulleys, &e. | Liquid Fuel Crucible Furnace. CAMBORNE, CORNWALL. 8358 











WEBSTER & BENNETT, 


COVENTRY, ana. 


Patentees and Makers of 
AUTOMATIC, VERTICAL and 
HORIZONTAL 


ON WAR OFFICE AND 


Telegrams : ‘‘ Profile,” Coventry. ADMIRALTY LISTS. 


FOR 


ENGINEERS’ and BRASS FINISHERS’ 
REPETITION WORK. 














Valve Levers, Links, Governor Arms, &c. 
Glands, Valve Rod Ends, Cams. 
Hexagons, Octagons, Squares, and all 
kinds of Circular and Irregular, 
Internal and External Milling Work, 


=. Saving 40 per cent. on many operations. 





NO MANUAL LABOUR REQUIRED. 


CORRESPONDENCE INVITED. 



















IMPROVED 


PLANING 
MACHINES 


HAVING 


HELICAL GEAR & HIGH CUTTING SPEED. 


Profiling Machines} is 





. 4 — eo 


Made in Sizes 


To Plane 






- 8 ft. wide to 6 ft. 6 in. wide. 


LOUDON BROTHERS, ov isis va “JOHNSTONE, N.B., 


46-50, Walerloo St., isco and 110, Gannon St., LONDON, E.C. 3341 








WATER SOFTENING 


PURIFYING 
UNITED PATENTS, Ld. 


Telegrams: Telephone 
‘* DILUTENESS.” 5704 BANK. 


CONTRACTORS to H.M. GOVERNMENT 






ao” MOST SIMPLE, — 
*EINGLDIASS ISOK ~23 








THE TYAGKE” SOFTENER. 
Write for Full Particulars to— 


FRANK H. TYAOCKE, C.E., 


Managing Director. 
Head Ofice-— 2839 


30 & 31, St. Swithin’s Lane, LONDON, E.0. 
STONE BREAKERS, | 


NCRETE BREAKERS, MIXERS, 
roy es INTEGRATORS, COKE BREAKERS, MORTAR 
MILLS and e ion of 

STONE BREAKING | 





MACHINERY | 

E pip cesitr Mie always 
sy e a few good second-hand ones to 

2, a a OD. ee = 5 m oO s “5 
Stone Breaking Machine Makers, 

BRANDON STREET, LEICESTER. ENG 














3002 


AND 
ALL KINDS OF SHIPS’ BOATS. 
Contractors to H.M. Government, 










VICTORIA DOCK, LEITH, N.B, 
Telegraphic Addrees: ‘* Menzies.” 


LIFTS. 

CRANES. 
PRESSES. 
Iron Doors 


ELECTRIC 
LIGHTING. 


COLONIAL MACHINERY 


Catalogues and Estimates 
Free. 


R.WaygoodaCo. 
ie FALMOUTH. ROAD, 
GT; DOVER STREET, 























London, 8.E, 3112 
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ASKHAM BRO* 
& WILSO 


Sole Makers and Owners of 


THE “STAG” PATENT 
ATR SEPARATOR, 


MADE OF STRONG SHEET STEEL. 


Duplicate Parts, made to Templet, 
kept im Stock. 





ACCORDING TO SIZE. 








OUTPUT.—10 ewt. to 6 Tons per hour, 


Over 2,.QO0O0O in use. 





SIZE. APPROXIMATE OUTPUT. 
7 ft. diameter. 5 to 6 tons per hour. 
6 ft. diameter. 38 to 4 tons per hour. 


5 ft. diameter. 1 to 2 tons per hour. 
3 ft. 6 in. diameter. 10 to 15 cwt. per hour, 


Specially Adapted for Working on 
Cement, Lime, Basic Slag, Phosphates, Manures, Bone Meal, 
Chrome Ore, Animal Charcoal: for Sugar Refining, Chemical 
Crystals, Fuller’s Earth, Black Lead, China Clay, Fire Clay, Soda 
Ash, Lime for Bleach, and all Dry Chemicals. 


WILL SEPARATE TO ALMOST ANY DEGREE OF FINENESS. 
NO SIEVES REQUIRED. 


CAN BE WORKED IN CONNECTION WITH ALL KINDS 
OF GRINDING MACHINERY AND MILL=STONES. 
ABC Code (Fourth Edition) used. Engineering Telegraphic Code used. 


A Complete Plant can be seen at Work by Appointment. 
Telegraphic Address: ‘“ ASKHAM,” 1438 















WELDLEss 
LOCOMOTIVE DOMES 
up to 13 in. thick, 


CHARLES McNEIL, 


Specialist in Hydraulic Stamping and 
Forging. 


STAMPED STEEL 
PISTONS, 
up to 

42 in. diameter. 


KINNING PARK 
IRONWORKS. 








Original Patentee and Maker of Embossed Manhole Doors. 2992 

















The Drill That Never Slips 
Is the one that every machinist needs. 
re 
PRATT POSITIVE DRIVING CHUCK 
Holds the Drill, and the only one that does. 
SEND FOR BOOKLET. 3173 


PRATT CHUCK CO. 


Frankfort, N.Y., U.S.A. 











SEE E’LE LL.D. 








PATENT 


‘CHAMPION’ FRICTION CLUTCHES 


(CHURCHILL & SEELEY’S PATENTS) 
FOR ALL PURPOSES. 





HBEEICIONCYT GUARANTEED. 
Clutch Reversing Gears for Oil Engine Launches, Motor Cars, &ec. 


THE CHAMPION FRICTION CLUTCH CO., L 
9, LONDON STREET, LONDON, E.C.; & ATTERCLIFFE, SHEFFIELD, 2004 
Goop Acznts WANTED WHERE U: 


Do You Bore Cylinders ? 


THE HORIZONTAL BORING MACHINE, the most 
accurate and the most rapid Tool for all boring operations. 
We manufacture this Machine as a specialty. Five sizes, 
boring-bar diameters being 2%, 3, 4, 5 and 6 in. respectively. 














SEND FOR CIRCULAR. 


Newark Machine Tool Works 


NEWARK, NEW JERSEY, U. S. A. 


BINSSE, NEWARK, N. J.” —_Liber’s Code Used. German and French Correspondence. 
8194 


Cable Address: ‘* 





— Tam — 


MASON IMPROVED STEAM PUNPS 


HIGHEST ECONOMY IN FUEL & EQUIPMENT. 


All Sizes and Capacities. 


For Heavy Pressure or Boiler Feed Pumps. 


NO DEAD CENTRE. 
OUTSIDE VALVE ADJUSTMENT. 
SEAMLESS COPPER AIR CHAMBERS. 
TOBIN BRONZE PISTON RODS. 
LONG STROKE. 


RELIABLE AND — 


— Th MASON REGULATOR CO. 








——— BOSTON, Mass., U.S.A. 
COPENHAGEN mn” ANTWERP: 
Go je 155. 75, oun Victoria Street. | 33, Rue des as 


SY DNEY: 74, Clarence Street, MELBOURNE: 435, Bourke Street. 
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THE MCNEAL PIPE & FOUNDRY CO., 


CABLE ADDRESS: “McNEALPIPE, PHILADELPHIA." 


Office: LAND TITLE BUILDING, PHILADELPHIA, PA., U.S.A. 


—_ MANUFACTURERS or —— 


CAST Fn PIPE 


ESTABLISHED 1871. 





Works: Bururerton, N.J. 


W. GUN THER & SONS, Central Works, 
OLDHAM. 
SILENT 


FANS if 


(ALL SIZES IN STOOK). 


‘CENTRIFUGAL 
PUMPS 
a Sizes, — 

Design). _: 























ALBION BOILER WORKS, 


LEITH, N.B. 





MAKER OF ALL CLASSES OF 


STEAM BOILERS 


Suitable for any Working Pressure. 











# SINCLAIR'S PATENT SUPERHEATER effects 
aay 6% Saving of 20 per cent. 

SINCLAIR’S PATENT SELF-ACTING 
MECHANICAL STOKERS effect a saving of 
12 per cent, 


PRICES AND FULL PARTICULARS ON APPLICATION 


ROSS«DUNCAN 


“WHITE {ddr Sw.» ZNGINEERS & BOILERMAKERS, 


Whitefield Works, Glasgow, Scotland. 


ADMIRALTY CONTRACTORS. 






















MANUFAOTURERS OF 
TRIPLE AND COMPOUND 
SURFACE-CONDENSING 


MARINE 
ENGINES 


BOILERS, 
SPECIALITIES : 
BREMME 


PATENT 


Valve Gear 





MARINE ‘am 
MACHINERY {& 


FOR 
SHIPMENT 


ABL.OAD. 





AND 


ANHYDROUS iio AMMONIA 


FOR ICE-MAKING AND REFRIGERATION. 
As Supplied to the LINDE BRITISH REFRIGERATION CO., LIMITED. 
Absolutely the PUREST AMMONIA PRODUOED. 


WRITE FOR PARTICULARS AND PRICES. 








=|Tho STANDARD AMMONIA 00., Li., Old Ford, LONDON, E. 


CLYDE SPRING WORKS 


W. 8S. BROWN, Jun., & CO., ie 


67, WASHINGTON STREET, GEASGow . 
MAKERS OF ALL KIND OF SPIRAL, VOLUTE AND FLAT SPRINGS. 





2719 


WM. BUCKLEY & CO.,, 
aD analy WORKS, SHEFFIELD. 


THE PRINCIPAL 


PISTON 


MAKERS in ENGLAND. 
i INVENTORS AND PATENTEES 
) OF THE ORIGINAL BUCKLEY’S 
Helical SPRING COMPENSATING 
PISTON WHICH WE HAVE 
BROUGHT TO PERFECTION. 
3508 
It follows that other similar 
spiral springs or springs of 
semi-helical construction are only 
second-hand productions. 















AGENTS FOR SCOTLAND: 
LEES, ANDERSON & 0O., 
GLASGOW. 


A.EDMESTON & SONS 


Cannon Street Ironworks, SALFORD. 

















Sl 
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Patent "Friction Clute. 
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PRANAB 
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“ey of 
ANCHESTE “a 
a 
“Thre Highest Obtainable Awards from the R. A. Society. a ~| F ST Mi A Upwards of 100 Supplied to Governments alone, 
OIL ENGINES - DREDGERS 
CONTRACTORS TO THE HOME, COLONIAL 


WORKS: Holderness Foundry, Hull. AND FIFTEEN FOREIGN GOVERNMENTS. LONDON OFFICE: 73a, Queen Victoria St., E.0, 


EDWARDS’ PATENT AIR PUMP. 


NO FOOT OR BUCKET VALVES. NO DOOR REQUIRED IN BARREL. 
& r 


sae Ene ve 47), ra. ge The whole of the valves can be examined, cleaned, or renewed without stopping 
ech the engines, loss of vacuum, or loss of fresh water. It is almost impossible for the 
failure of a valve to lead to a breakdown. 

There being no foot valves, pressure is not required in the condenser to 
open them and drive the water up into the pump. 

The water being driven into the barrel mechanically, the speed of the water 
must correspond with the speed of the bucket, however fast the pump be driven. 

These pumps will deal efficiently with a large body of water, and are therefore 
suitable for jet purposes. 

Excellent results obtained in connection with out-board condensers. 

A large number are at work on land and at sea, giving the greatest satisfaction. 


























63, Leadenhall Street, London, E.C., 
23rd December, 1898. 


Deak Sir,—Thanks for yours of the 21st inst. : 
‘‘Haiching.” Your Air Pump on this vessel worked splendidly 
at the trial trip. Vacuum 29 in. during the whole of the time. 


Yours faithfully, (Sgd.) A. J. DUDGEON. 
F. Epwarps, Esq., 62, Bishopsgate Street, E.C. 

















“x ’ 


| — 2 Nga 2 FOR FURTHER PARTICULARS APPLY TO— 3392 
Three-throw Pumps, for Electrical Stations. 


Connected and coupled direct to Motors. The THE EDWARDS AIR PUMP SYNDICATE, Limited, 


Pumps and Motor running at same speed if 


desired. 8, Crown Court, Old Broad Street, London, E.C. 

















BRANCHES. 


LIVERPOOL : 54, Castle Street. 
BRADFORD : 1, Tanfield Bags., Hustlergate. 
SHEFFIELD: 1, Fitealan Square. 
CARDIFF : Pierhead Chambers, Bute Docks. 
BRISTOL: 2, Clare Street. 
MANCHESTEE : 9, Sussex Street. 





MAKERS OF 
ALL ARTIOLES IN 


INDIA-RUBBER, 
GUTTA-PERCHA, 





ee a KF & ‘SILVERTOWN 
BIRMINGHAM : 97, Albert Street, é 


VULGANISED FIBRE’ 


Telegrams 
Head Offices—SILVERGRAY, LONDON. | 
©@  Works—GRAYSILVER, LONDON. al 


GLASGOW: 8, Buchanan Street, 
BELFAST: 88, High Street. 
DUBLIN : 15, St. Andrew Street. 
























TOW 


WORKS: SILVERTOWN, ESSEX; and PERSAN-BEAUMONT, FRANCE. OFFICES: 106, Cannon Street, LONDON, E.C. 
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alarms S PATEN T BOILERS AND TUBES. 


TUBES applicable to nearly every kind of Boller, and LIVE STHAM & BXHAUST 


give increased heating surface of most valuable kind, 


LIGHT, SAFE, EASY TO CLEAN, AND INJECTORS. 
ECONOMICAL. London Office and Stock Room for HOLDEN 
Toots L2NwT FER we. and BROOKE of Manchester, 


LEWIS OLRIGK & CO., Exons, 


Central Uptake.  Downdraught. 27, LEADENHALL tien hd Se Or, aaa.” Telegrams: “‘Olrick, London." 


—_ 





























By Special Appointment 4 J fs yi j ) 400,000 HP. 
fa = L Gy / <4 AT PRESENT IN USE 
IN THE 
UNITED KINGDOM. 


STORAGE BATTERIES. 


MANUFACTURED BY 


THE ELECTRICAL POWER STORAGE CO., Ltd., 4, Gt. Winchester St., London, E.C. 
SEND FOR NEW AUTOMATIC PRICE. LIST. 


The WILLANS Sexe" ENGINE 


For Mill Driving, Electric Lighting and 
Traction, Electro Ghemical Work, ete, 
OVER 270,000 HP. IN USE AND ON ORDER. 
ECONOMY. HIGH SPEED, STEADY DRIVING, DURABILITY. 


Silence, small space, weight and foundation. All parts interchangeable. 
STANDARD PATTERNS UP TO 2500 HP. 2492 














ey 


WILLANS & ROBINSON, Ltd, RUGBY, ENGLAND, =e ee 
ABBOTT & CO. (Newari), Limited, eee 


> | MACHINE TOOL 


EVERY TYPE OF 1 MAKERS. 


| Launch & Tug Boilers. 




















LIONEL STREET, 


_sonAUNOE BOTLE. putes taea eon BIRMINGHAM, 


; =, (O0DITE "WORKS, WV MITCHAM COMMON, SURREY. 


B, STRAM OTHERS, —“ WOODETE” articles can now rah we oe aw WOODITE” has stood the severest 
Steam or bg nae Tg Diner arwhng eae stood ev ve lor Prorspere Electric 
i exigency an ogal It and Packing Rings, Pump Cups, Gaskets, Manholes, alves, Sheeting. and all all is up 0 ola fr 0m shee, without beating deen, ian London a 


now be made of “ 

















Err Tsex. & Co. iL*”: LOnNDonNn. 


EXTRA STRONG PIG IRON. Results obtained with this iron: about 40,000 Ib. per square inch tensile strength. 
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10) Machine Tools, comprising 
Lathes, Drills, Planers, Shapers, Engines, 
Steam Hammers, &., now ready.—For list apply, 
SCOTT BROS., Halifax. 609 
Set of C.8.C. Marine Engines, 
16} in. and 32}in. by 20in., suitable Ny fF 

‘© boat, or for driving a ro ay a LYTH 
PBUILDING & ENGINEERING OO. R 857 





C. Braithwaite, Engineer, 
e Boreham Wood Works, Elstree, Herts.—High- 
speed ENGINES for electric lighting and_general 

es, 60 HP. and 100 HP., on stock, READY FOR 
DELIVERY. —Particulars and prices on .. 
4 


flank Locomotives, 4 or 6 
ship 
HA 





vheels coupled. Specification and workman- 
al to Main Line Engines.—Apply to R. & W. 


HORN, LESLIE & CO., Ltd., Engineers, New- 


” 


castie-on-Tyne. See Advt., page 73. 


ocomotives in Stock.— 


KERR, STUART & CO., Lrp., have in stock 
or in an advanced state of progress at their California 
Works, Stoke-on-Trent, a large number of SMALL 
LOCOMOTIVES, with cylinders from 5 in. to 94 in. 
diameter (inclusive), for all gauges from 18 in. to 
4 ft. 8} in.—Apply to KERR, STUART & CO., Lrp., 
20, Bucklersbury, E.C. T 488 


AUCTION SALES. 


LITTLE THURROCK, Grays, about one mile from 
Grays and two from Tilbury Docks Stations, on the 
L. T. and 8. Railway. 


Mess: Cobb will Sell by 


AUCTION, at the Mart, Tokenhouse Yard, 
London, E.C., on Fripay, Juty 7, 1899, at One for Two 
@olock, in Two Lots :— 

1a. 2r. 22p. of excellent FREEHOLD LAND, with 
2 pair of brick-built modern Cottages thereon, situate 

joining the Globe Works, close to the thriving town 
of Grays. It contains a deep substratum of brick- 
earth, admirably suited for the manufacture of all 
descriptions of bricks and tiles for the London and 
local markets, besides which there are beds of both 
gand and gravel, whilst the extensive frontages to the 
Orsett and Tilbury roads are immediately available 
for building purposes, in the midst of a large and in- 
creasing industrial population, in a thriving com- 
mercial locality, where houses of all descriptions 
readily let at good rents, the whole forming a most 
valuable speculative property, capable of immediate, 
@asy, ard profitable development at a small expendi- 
ture. 


Also 

The valuable FREEHOLD PREMISES, pleasantly 
situate, adjoining the above at the junction of the 
Orsett and Tilbury Roads, comprising Tyrrell’s Hall, 
a comfortable family residence, of convenient and 
moderate size ; with stabling, lawn, flower and walled- 
in kitchen gardens, &c.; together with a compact and 
extensive homestead of agricultural buildings, admir- 
ably adapted for the business of a cowkeeper or 
dairyman ; the whole has frontages of 500 ft. to the 
Orsett Road, and 378 ft. to the Tilbury Road, and 
covers an area of 3a. Or. 30p. 

Particular and Conditions of Sale, with Plans, may 
be obtained at the place of sale; Queen’s Hotel, 
Grays; of F. Kemp-Smira, Esq., Orsett, Essex ; 
Messrs. AknoLp & Henry Wuirte, Solicitors, 14, 
Great Marlborough Street, London, W.; and of 
Messrs. COBB, Surveyors and Land Agents, 53, 
Lincoln’s Inn Fields, London, W.C., and Higham, 
near Rochester, Kent. U 216 

















MISCELLANEOUS. 


CARTOONS, DIAGRAMS, 
And VERY LARGE MAPS (any size), for 
Parliamentary Committees, Public Meetings, &c. 


Rot. J. Cook & Hammond 


(Established in Westminster, 1860), 
LITHOGRAPHERS, 
2 & 8, TOTHILL STREET, WESTMINSTER. 
Beleg. Add.: “Cartoons, London.” Tel. No, 185, Westminster. 


») ohn Cochrane, Engineer and 
Boilermaker, Barrhead, N.B. BOILERS of all 
ENGINES of Corliss and other types, Steam 
ers, Steam Pumping Machinery See our large 
Advertisement which appears fortnightly. 3080 





P2rtridge & Cooper, 


191-192, Fleet Street, and 1 & 2, Chancery ites 


PRINTERS, LITHOGRAPHERS, 
and MANUFACTURING STATIONERS, 


Kmployers Liabilit 


ASSURANCE. U 164 


For rates apply to:— WILLIAM M. WOOLER, 


Insurance Broker, Basinghall Square, Leeds. 








Lonpox, E.C. 





M-: John Price, Inspecting 


INSPECTION of rails, accessories, machinery, iron and 
steel of every descriptiom in this country or abroad. 
Established 1876.—Address and Telegraphic, PRICE, 
Workington. A BO code used, 8151 


Ya 


Engineer, M.I. Mech. E., UNDERTAKES the Tri 


on 





STEEL. Machinery constructed for boats built abroad. 
Simple or Compound. London Office : 12, Great St. 
Helen’s, E.C. See Illustrated Advt. each month. 2174 


six 
Me 


Steam Launches. 


Eng 
with TOOPE’S ASBESTOS COVERING COMPANY 
Lrp.’s First-class FIREPROOF COVERING, as used 


he Japanese Torpedo Boat 
DESTROYER, ‘‘ AKEBONO.” built by Messrs. 
rrow & Co., that recently proved herself in a Trial 
p to be the fastest Torpedo Boat ever built in 
gland, had her BOILERS and PIPES COVERED 


H.M. Ships. The Firm have a contract to cover 
Torpedo Boat Mestroyers of the same type for 





“ Wartiine Works, 
dward Hayes, STONY STRATFORD. 
SMALL TUGS and LAUNCHES in IRON and 


Th 





h 
T CO., Lrp., 2, QuzEN Ansz’s Gate, 8.W., 


ECONOMY IN COAL AND STEAM CONSUMPTION, | 


—_— 





radford’s Ma- 


CHINERY OILS and CYLINDER GREASES. 
e best and cheapest on the market. Successfully 


esrs. YARROW & Co, U 261 
High-class 


used and most highly spoken of by thousands of leading 
firms.—For post-free samples, circulars and prices, 
| address, JOHN BRADFORD & SONS, Liverpool. 


e Superheated Steam Power | Telegraphic address, ‘‘ Lubricants.” Agents ee 3 





* . | 
are prepared to give estimates for | 
ENGINES, Boruers, SUPERHEATERS & ECONOMISERS 

to show a considerable 


which would be GUARANTEED UNDER A 
SUBSTANTIAL PENALTY. 


(See displayed advertisement next week.) 


3545 
| Go 


Pocket Slide Rules for Engi- 


NEERS, A. and B. lines; size 6} in. by }in. by 


frin. Boxwood Brass Sliding Index, 5s. Ivory German- 
silver Sliding Index, 10s. 6d. + 
Rule, with Index, 24 in. dia., 16s.; either post free. 
| Mathematical, Drawing Instruments, Scales, &c.— 
DRING & FAGE, Scientific Instrument Makers to the 


Cireular Brass Sliding 


vernment, 145, Strand, London. 








ADMIRALTY CON 





as, THE CLYDE RIVET WORKS CO., CLASCOW. cass 


TRACTORS. 


Tax Giascow Route Stoox ann PLaxt Worx. 
H+. Nelson & Co., Ltd. 
BUILD : 


ERS OF RAILWAY CARRI 
WAGONS, TRAMWAY OARS and LIGHT RAILWat 
ROLLING STOCK OF EVERY DESCRIPTION. 
Makers of WHELs and Axues, Ramway Pian? 
Foren Surrh Work, Iron and Brass Castixos 
Office and Works :—Motherwell. ; 
G w Office : 160, Hope Street. 8382 
‘London ice : 11, Queen Victoria Street. EC. 


! i YheAshbury RailwayCarriage 
AND IRON OOMPANY (Limited), 
to) WAY OARRIA 
WAGONS, and TRAMWAY OARS. Also Cars tor sie” 
tric and Light Railways, Railway Ironwork, Carriage 
and bite. Wheels, Mansell’s Wood Centred Wheels 
Hydraulic Pressed Wrought-iron Wheels, Iron Roofing. 
Bridgework, Turntables, Water Columns, Builderg’ 
ee yo greg cee Plant. 
agons built for , or for deferred pay 
London Office : 7, Victoria Street, 8.W! Od 502 


R Y. Pickering & Co., Ltd. 
e (Established 1864), 
BUILDERS of RAILWAY CARRIAGES, VANS 
WAGONS, and ROLLING STOCK’ of 
every description. 
Makers of CARRIAGE and WAGUN WHEELS and 
AXLES, and all classes of RAILWAY IRONWORK. 
RAILWAY WAGONS for HIRE. 3434 
Chief Works and Offices: WISHAW, near GLASGOW. 
London Office: 3, Viororta St., WESTMINSTER, 8, W, 


P & W. MacLellan, Limited, 
® OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF BVERY DESCRIPTION, 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 


Chief Offices: 129, Trongate, GLascow. 8547 
Registered Office : 8, Gt. Winchester St., London, E.C. 














Ship, Boiler, Girder, Rivets, Railway Spikes, Screws, Screw Bolts, Nuts. 
BEST MATERIALS AND WORKMANSHIP. 


MODERATE PRICES. 


Prompt DELIVERIES OF ALL HOME AND ExporT ORDERS. 








TOMS 


Ge. 








ithe Midland Ky. Carriage 


AND WAGON COMP. » Limited, 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
OARS, WAGONS, and RAILWAY IRONWORK of 
every description. Wagons built for Oash, Deferred 
ose or Hire. E. JACKSON, Secretary. 

ef Offices : MipLAND WoRKS, BIRMINGHAM. 
Branch Works: ABBEY WORKS, SHREWSBURY. Od 5667 
London Office : Hovag, L Pourtrry Hi. 


"iNhbe Metropolitan Railway 
GARRIAGE & WAGON COMPANY (Limited), 
Saltley Works, Birmingham, Successors to Messrs. 
JosEPH WriGHT and Sons, Manufacturers of Railway 
es, Tramway Cars, Wagons, and Railway 
Ironwork of every description. 

RAILWAY CARRIAGES and WAGONS built for 
CASH, or upon DEFERRED PAYMENTS EX: 
TENDING over a SERIES of YEARS. 

A large number of OOAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE. 

Manufactory and Ohief Office—Sauruzy Worxs, 


FRMINGHAM. 
Branch Wagon Works—Great EASTERN RAILWay, 
PETERBOROUGH. Od 500 




















CHISHOLM & LAW. 


AAA 


mone GLASGOW terion win. 


NEI rt 








Telegrams : 


Works, “HOWL,” TIPTON. 
London Office, “ PREPOLLENT,” 


LONDON. 


National Telephone : 
Works, No., TIPTON, 9. 


London Office, No. 281, BANK. 


No Drain Cocks. 


LEE, HOWL & C= L™ TIPTON, encu 


g The “TIPTO 


| PARAGH 


N” 


STEAM PUMP 


(Patent). 


No Tappets. 


ND. 
2412 


LONDON OFFICE: 5, DOWGATENHEILE, CANNON STRAT, F.C. 








| 





June 30, 1899.) 


ENGINEERING. 











~ AR BLAGKWALL 
GALVANIZED IRON C0. 


LIMITED, 
Offices: Corbet Court, London, E.C. 


MAKERS OF 


GALVANIZED, CORRUGATED AND 
PLAIN SHEETS. 


IRON ROOFS AND BUILDINGS. 
JOISTS AND GIRDERS. 
FIREPROOF DOORS. 


NORTON’S PATENT SEWER 
VENTILATING COLUMNS. 


CONSTRUCTIONAL IRONWORK. 
GENERAL SMITHS’ WORK. 

TANKS AND CISTERNS. 

VALVES! VALVES! VALVES! 


CHEAPEST AND BEST. 
TURNBULL’S SAFETY, STOP, CHECK,|__~ 
SLUICE AND REDUCING VALVES. 


SEND FOR VALVE SHEET. 


ALEX. TURNBULL & C0. BISHOPBRIGES. 


Telegraph: ‘‘ VALVE, BISHOPBRIGGS. + 














CENTRIFUGAL PUMPS 


AND PUMPING ENGINES, 
For Docks, Circulating Purposes, Salvage Work, d&c. 
The — and most Efficient Pump in the Market. 
vps and ye ore ved Patterns. 
Specialities : Fan Engines and High- 
speed Engines, Bydranl ic teense’ ana Pumps, Hydrawie 
Cranes, A ters, Lifts of all kinds. 
DRYSPALE a& CO., 


Bon Aoconp ENGINB Wors, GLASGOW. tt 
TELEcuaPHin Appress: ‘* BONACOORD.” 


Dvings, Plans, Tracings, 

&c., executed with ‘sameay and Despatch, on 

moderate | protec bees wi and yt Mecha. 
and Gene raughtsmen, 8, Court, 

Chancery Lane, W.O. ~ ee. er oe 
M. & T. are thoroughly practical Engineers. 











rawings, igh nspect- 

TIONS é MACHINERY Hla: AKEN 

at moderate terms.—THOS. 8. RICE, M. I. Mech. ar 
60, Watling Street, London, E. 

Telegrams, “Ricto, London.” TFolephone No. 497, Sek 


made of every description, for 
([Tracings gr &c., in best style, and 


at lowest prices. ecial terms for large orders 
or contracts.—A, SHEPHERD. 32, Charing Dak . w. 
3448 








ydraulic and other Machine 

‘0OLS FOR SHIPBUILDERS, BOILERMAKERS, &c. 

HUGH SMITH & CO., POSSIL ENGINE WORKS, 
GLASGOW. (See Advt., last week, page 24.) 2649 





[the Helical Centrifugal Pumps 
; (Wade & Cherry’s Patent).—Sole Manufacturers 
- Patentees, JOHN CHERRY &SONS, Pump Works, 

everley, Yorkshire, Tele. Address: 8: "Cherry, Beverley.” 
536 


(Jas and Oil Magines. 


‘THE GLOBE” has no equal. 
All sizes from 1 to 100 B.HP. in oak or poegeaen: 


Prices and particulars from makers, 8284 
POLLOCK, WHYTE & WADDEL, Jeheotune, N.B. 








Varin and Screening 


mee EET ee Lp., Sheela” 


FILTRATION or WATER SUPPLIES. 





SAND FILTERS on the FISCHER SYSTEM. 


Installations on the FISCHER SAND PLATE FILTER SYSTEM only occupy ONE- 
EIGHTH of the Space required by ordinary Sand Filters, thus enabling Filter Beds 
to be covered at moderate cost. 


Reduction in First Cost and Annual Working Expenses. 


f Blue & Ferro-Gallle Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PUNCTUALLY 


BY 
STAN I.=EIz, 
Railway Approach, London Bridge, S.E. 
No Exrra Cares for Prints by Electric Light. 
New revised Price List post free. 3011 





A reliable and economical method of filtering Water Supplies for 
PUBLIC INSTITUTIONS, BREWERIES, FACTORIES, MANSIONS, 
FEED WATER for BOILERS, &c., &c. 





Estimates and Plans on Application to 


HUGHES & LANCASTER, 


47, VICTORIA STREET, LONDON, S.W. 


Contractors for Sewerage and Water Supply Works. Works. 


MORSE, WILLIAMS & Co., 


PHILADELPHIA, PA.» U.S.A. 


BLEVATORS, 12,000 IN USE. 
SPECIALTY— 


IMPROVED HINDLEY WORM GEARING 


We refer to 

U.S. Battleships. 

Calumet & Hecla Smelting Co. 
Deadwood & Delaware Smelting Co. 











P. R. Jackson Co. 
Arthur Lee & Sons, Sheffield, Eng. 
Gildemeister & Co., Bielefield, Ger- 





many. Bath Iron Works. 
Roland Remy, Torino, Italy. International Navigation O. 
And many others. 3440 








SEND FOR CATALOGUE AND — aerated wa LIST. 





A. Sx W. LONGSDON 


(Late E. Howrut & Co., Lrp.), 


WATERLOO IRONWORKS, POOLE. 
ESTABLISHED 1813. i 
ENCINEERS & IRONFOUNDERS, 
el Brewers’ Engineers, 
aN BRASS FOUNDERS, COPPER SMITHS, 


MARINE ENGINEERS. 2964 
ON ADMIRALTY LIST. 











BP recgrapric Address: - Eronwerke, Poole.” 











ESTABLISHED 1859. 


SUBSCRIBED CAPITAL - £375,000. 




























Insurance and Inspection of 
BOILERS, ENGINES, DYNAMOS, 
MOTORS, and other 
WORKMENS’ ELECTRICAL PLANT. 


COMPENSATION ACT, 


EMPLOYERS’ LIABILITY ACT, 
AND COMMON LAW, 





UPWARDS 
OF 40,000 BOILERS 
AND ENGINES 





PERSONAL ACCIDENT, Qe “Oy Z 7 — 
THIRD PARTY & FIDELITY GUARANTEE Cy 3 My SUPERVINIG 
INSURANCE. Q, 2 
J. F. L. CROSLAND, M.I.C.E., M.LM.E., Chief Engr. XS “%y, 
EDWARD HADFIELD-Secretary. % 
°, 
are fe) 


“PLATTS & LOWTHERS 
PATENT COMPENSATING SPLIT PACKING, 

















3478 





23, Lime Street, LONDON, E.C. 


CATALOCUES ON APPLICATION. 





MODELS & SMALL MACHINERY 


Of every Desori and INVENTORS 
“eines Geng ei sither tall or to ecale. 


Best Workmanship Guaranteed. Estimates Free. 


LUCAS & DAVIES, Experimental Engineers 


67, Farringdon Road, LONDON. 3051 





WHEEL 
VALVES, 
GLAND 
OOOKS. 


GENERAL 
STEAM 
FITTINGS, 








**Rex ” Steam Trap. 


Engineers’ Brassfoundry 


SPECIALITIES : 
STRAIGHTWAY VALVES, 
HYDRAULIC VALVES. == 


Chas. H. Holgate, *“we.c°* Leeds, 


Wilson Hartnell 


Governors. 


FOR CENTRAL STATION 
LIGHTING. 


To Govern within 1 per cent. 
from the Mean. 

















Volt Works, 
Kirkstall Read, «::. 
mARINELL es. LEEDS. 

















ENGINEERING. C222) i. 


“MARSHALL SONS & CO..L7> 


OFFICES, SHOW ROOMS AND STO 


BRITANNIA WORKS, GAINSBOROUGH. 79, warringdon Road, LONDON, EO. 


. Ee od Pad 
Address for Telegrams—" MARSHALS, GAINSBORO’. Telegrams—“ ENGINE, LONDON.” 
Telephone, Holborn, No. 648. 


And 99, CLIVE STREET, and 25, STRAND, CALCUTTA 
Over 45,000 Engines and Machines 


Portable “and Semi-Portable MADE AND SUPPLIED, 


Engines. = = BE wicks Catal hci Neate 
a ‘ Steam Road Rollers, with or 
without Marshall’s Patent 











: v Thrashing Machinery for Underneath Engines. 
dinieien milctiea, all Countries, High Pressure or Compound. 


= SpecialRoad Hauling Engines. : 
lilustrated Catalogues, with Current Prices, In English and Foreign Languages, free on application. 


GEORGE RUSSELL & CO., 
Engineers, Cranebnilders and Boilermakers, = 
MOTHERWELL, near GLASGOW. 

















HAS BEEN FITTED ON OVER 400 VESSELS. 
Is most successfully employed for marine work for pumping out all the 
tanks and bilge, to discharge water on deck for fire and deck washing 
purposes, and to pump through the condenser if required, Also largely 


EE a used as a sanitary pump on large liners. The absence of heat and noise 
< | in the working of the Pulsometer is an advantage not to be overlooked on 
Passenger Steamers. 


THE PULSOMETER ENGINEERING COMPANY, L®” 


nd. : CG 
Puts OMETE R - | be? aaa NINE ELMS IRONWORKS, LONDON, 8.W. City Office: 61/63, Queen Victoria St., BQ, Ask for List No. 7 


| UT the best Ships up 











IN OY’4. SNA ORAS 7.805 ~ CREA NOES ENE | SS! 











PATENT ROLLED ss be eee 


-SHAFTING ~ Giggs ‘tirset 


IN IRON AND STEEL. SOLE MAKERS. 7 


a accel 





ea an, wore 


National Telephone Telegraphic Address : 
na §=B. & S. MASSEY, ay da, MANCHESTER. | sticsin opis 
Patentoes and Makers o! “| Patent Steam Forging Presses, 
toes wee STHAM HAMMERS. | : Over 100 Hammers, &., Cir Saws for Cold Metals, 
Drop Hammers & Stamps, R From 20 to 30 different see a usually in Construction or c Saws for Hot Metals, 
Special Steam Stamps, ‘ sizes ready for immediate | i 4" Finished, —. 
ae i is Abo t 3000 d £ Band Saws for Cold Metals, 
| — Smiths’ Hearths & Tools, 


Pneumatic Power Hammers, Sy Se delivery, it 
bf of various styles. Pet ie 9 % F 8, &c., &e. 
: 4 ‘“ F ite } a! i) urnaces, 5 








Forging Machines, 


HICHEST AWARD, AME” 1/8 ‘<4 cutcaco, 
WORLD'S FAIR, faa || | 1 1893. 





Printed by the Proprietors at their Printing Offices, The Bedford Press, 20 & 21, Bedfordbury, in the Parish of St. Martin’s-in-the-Fields, and Published Rossnr JOHNSON, at the Offices of ENGINEERING, 
85 & 86, Bedford Stre the Patieh of St. Pax c County of Middlesex.--Fridsy, 50th June, 1800. 
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